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Climatology of Surface Heat Fluxes 
Over the California Current Region 

CRAIG S. NELSON and DAVID M. HUSBY' 

ABSTRACT 

Historical sur face marine weather observations are used to compute large-scale atmosphere-ocean heat 
exchange components over the California Current region. Heat exchange components are summarized by 10 

square ar eas and long-term moroths, and major features of the month ly distributions are described. The accu
racy of the derived air-sea interaction variables and methods of computation are discussed. 

T he reg ion off the west coast of the United States and Baja California is characterized by net annual heat 
tra nsfer from a tmosphere to ocean. Net oceanic heat gain reaches a maximum during summer off Cape Men
doci no. Near the coast, surface heat flux is determined by a balance between incoming solar radiation and 
effective ba~k rad iat ion. In the offshore regions, high cloudiness reduces the magnitude of the short-wave radi
ati ve flux, and latent heat flux produces the largest heat loss. The principal seasonal and spatial variations in 
air-sea heat transfer are a consequence of coastal upwelling which contributes to relatively low cloudiness and 
high incident solar radiation near the coast, suppression of evaporative heat loss, and reversal of the sensible 
heat flux. Simplified heat budget calculations demonstrate the importance of advective processes in maintain
ing the seasonal heat balance in coastal upwelling regions. Nonseasonal fluctuations are evident in time series 
of heat exchange processes , but 10\\ frequency components are not well described by the surface marine data 
used in t his study. 

INTRODUCTION 

Eastern boundary current regions, such as the area off the west coast 
of the Uruted States and Baja Califorrua, are characterized by high 
orgaruc production which supports large stocks of commercially 
important fishes, e.g., Pacific sardine, Sardinops sagax; northern 
anchovy, Engraulis mordax.; and Pacific mackeral , Scomber japoni
cus. High productivity is favored by vertical and horizontal transfer of 
nutrients and by a shallow thermocline that typically lies above the 
compensation depth in these temperate zones. Wind-forced divergence 
of surface flow is the principal driving mecharusm for vertical nutrient 
exchange near the coast (Wooster and Reid 1963). Thermohaline proc
esses modify the density structure and vertical stability of the upper 
ocean and partially condition these waters for high primary productiv
ity. Internal readjustment of mass, in response to both thermal and wind 
forcing processes, may contribute to large-scale changes in circulation 
offshore and may alter the normal seasonal patterns of alongshore flow 
near the coast. 

Comparative studies of surface circulation and reproductive 
strategies of pelagic fish stocks in the California Current suggest 
that nonseasonal fluctuations in atmosphere-ocean exchanges of 
momentum, heat, and mass lead to wide variations in recruitment 
to coastal fish stocks of the region (Parrish et al. 1981). Anomalous 
wind forcing may adversely affect larval survival by inducing loss 
of epipelagic eggs and larvae through strong seaward surface trans
port. Recent laboratory and field experiments have also suggested 
that reprod uctive success of the northern anchovy is sensitive to 
dispersion of food strata by wind mixing events during early larval 
feeding (Lasker 1978) . The corollary implies that a precondition 
for enhanced larval survival may be strong vertical stability in the 
upper water column and the absence of vigorous mechanical wind 
mixing at the surface. Because stability is strongly affected by ther-

'Southwest Fi"hene" Center Pacifi c Environmental Group. National Marine 
Fishenes Service. NOAA, clo Fleet Numerical Oceanography Center. Monterey, 
CA 93940. 

mohaline processes, analyses of seasonal and nonseasonal 
atmosphere-ocean heat exchange processes may provide valuable 
indices to map favorable areas for larval survival. 

Effects of climatic variability on stock recruitment have been 
observed in pelagic species in other eastern boundary currents, the 
North Sea, and the North Atlantic (Cushing 1975). Climatic 
change may be in the form oflong-term fluctuations oryear-to-year 
differences in the atmospheric forcing of the ocean. An important 
first step in modeling the fisheries-environment relationships in the 
California Current region is to determine the normal seasonal and 
spatial variability of the atmospheric forcing processes from which 
changes can be measured. 

The California Current flows equatorward along the west coast 
of the United States between a cell of high atmospheric pressure to 
the west and a continental thermal low located over central Califor
nia. Seasonal variations in the California Current appear to be 
related to fluctuations in wind stress and wind stress curl (Munk 
1950; Reid et al. 1958; Hickey 1979). Nelson (1977) described the 
seasonal and spatial variations in wind stress and wind stress curl 
for the area off the west coast of the United States and Baja Califor
nia. In addition to the wind-driven component of flow, a complete 
description of the California Current System must include the 
effects of atmosphere-ocean exchanges of heat and mass (evapora
tion - precipitation) on upper ocean circulation. 

Summaries of large-scale heat exchange processes over the Cali
fornia Current have been made by Roden (1959) and Clark et al. 
(1974) based on monthly mean atmospheric properties within 50 
latitude-longitude quadrilaterals. Wyrtki (1965) discussed the aver
age annual values of heat exchange over the North Pacific Ocean 
north of lat. 20 oS, computed from 2 0 square monthly mean atmo
spheric properties. The climate and heat exchange in a coastal 
upwelling region adjacent to the Pacific Northwest have been 
described by Lane (1965), who analyzed 11 yr of surface marine 
weather observations and computed monthly values of heat 
exchange components from 1953 to 1962. These summaries 
described the gross features of the large-scale heat exchange proc-



esses and characterized the region off the west coast of North 
America as an area of net annual oceanic heat gain . However, pre
vious studies have not provided sufficient spatial resolution to 
delineate the critical areas of surface heat flux within the California 

Current region . 
In this report we present the long-term climatological monthly 

mean distributions of heat exchange across the air-sea interface 
based on a summarization of historical surface marine weather 
observations over the California Current region. This study differs 
from prev ious work for this area by calculating monthly mean val
ues on a 1 ° latitude-longitude grid and by computing the heat 
exchange components from individual surface marine weather 
reports archived in the National Climatic Center's (NOAA, Envi
ronmental Data and Information Service) Tape Data Family- II 
(TDF-ll). Roden (1974) evaluated the surface radiative and turbu
lent heat fluxes on a 1 ° latitude-longitude grid. However, Roden's 
distributions were derived from monthly mean surface temperature 
and wind analyses and satellite cloud cover data based on a 5° 
latitude-longitude grid and interpolated to the finer mesh gnd. We 
used standard bulk aerodynamic formulae, referred to a neutrally 
stable atmospheric boundary layer (Malkus 1962), to eval uate the 
evaporative and conductive heat fluxes. A separate ana lysis wa 
performed to evaluate the dependence of these flux computations 
on the turbulent exchange coefficients as functions of wIndspeed 
and atmospheric stability. The methods are similar to procedures 
employed by Bunker (1976) and Hastenrath and Lamb (1978) for 
investigations of surface heat flux in the North Atlantic and In the 
tropical Atlantic and eastern Pacific Oceans, respectively. The dis
tributions of heat exchange components described in this report will 
provide basic input data for a future imulation model of large-scale 
variations in the Cabfornia Current ecosystem. 

PROCESSING OF DATA 

Surface marine weather observations archived in the TDF-ll file 
consist of weather reports from teletype messages, ship logs, published 
ship observations, ship weather reporting forms, and various punched 
card decks obtained from foreign meteorological services. The sources 
of data and periods of coverage are tabulated in the TDF-il documen
tation~ and in Hastenrath and Lamb (1978). Over 1 million reports are 
within the California Current region and date from the mid-19th 
century through 1972. Individual reports were compiled by 1 ° squares 
within the geographical area outlined in Figure 1. The data grid extends 
from lat. 21 ON to SOON and parallels the coastline of British Columbia, 
the western United States, and Baja California. The grid extends 10° 
of longitude in the offshore direction, a distance ranging from 1,040 
km at lat. 21 ON to 717 km at lat. SOoN. Each 1 ° square is centered on a 
whole degree of latitude and longitude. Approximately 25 % of the 
total available reports contain positions recorded to the nearest whole 
degree oflatitude and longitude. The grid orientation used in this study 
reduces spatial bias which might be introduced by summarizing the 
data according to the more conventional Marsden square numbering 
system. 

The observations contained in the TDF-Il reports vary markedly 
in methods and precision of measurement due to the changes in 
instrumentation and sampling techniques over the considerable 
time period covered by the data base . An individual surface 
weather report was used in the calculation of the heat exchange 
processes only if it contained all the properties needed to compute 

lNational Climatic Center, Tape Data Family II . NOAA/ED IS /NCC. Ashev ille. 
NC 28801 . 
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the radiative and turbulent heat fluxes. Values for ,urface pressure, 
P (mbar), sea surface temperature, T(°C): alrtemperature. T( OC): 

wet-bulb or dewpoint temperature , T or TjOC) ; windspeed, 
V ,lkn): and total cloud amount, C(oktas), were extracted from the 
TDF-ll file and quality controlled with a single pass editor to 
remove gross errors. Windspeed and cloud amount were converted 
to units of meters per second and tenths before incorporating these 
variables in the heat exchange formulae. 

A total of 560,210 report were accepted for the heat exchange 
calculations. These data amounted to 57 % of the available reports. 
Approximatel) 38 % of the reports were rejected because one or 
more of the surface meteorological observations were missing . An 
additional 3-5 % of the report were deleted because of duplicate 
reports and errors in position or because observed or derived varia
bles could not pass specified climatic checks. An entire report was 
removed if surface observations exceeded the following extreme 
value limits : pressure (P) < 945 mbar or > 1,055 mbar: windspeed 
(VIO) > 100 m/s: air temperature (TJ < -lOoC or > 40oC; wet-bulb 
temperature (TJ < -5°C or > 40oC; sea temperature (T,) < -2 °C or 
> 35°C; and air-sea temperature difference (Ta-T,) < -30°C or 
> 30°C. Wet-bulb and dewpoint temperatures were constrained to 
be less than or equal to the air temperature, and a valid estimate for 
total cloud amount (C), i.e. , between 0 .0 and 1.0, was required to 
accept the report. Cloud observations originally encoded as 9 
(oktas) in the TDF-ll file indicated that the sky was obscured or 
cloud amount could not be determined. Consequently, these reports 
were also rejected . As a result of the editing procedures , the distri
butions of surface heat fluxes (Appendix I) and tables of monthly 
mean surface atmospheric properties (Appendix III) presented in 
this report are based on a common set of weather observations col
lected during the more restricted period from 1921 to 1972. 



Empirical Heat Exchange Formulae 

The net heat exchange across the sea surface, QN, is the sum of 
the direct and diffuse radiation from sun and sky reduced by cloud 
cover and sea surface albedo, Qs, the net long-wave or effective 
back radiation , Qa, the latent heat flux , QE' and the sensible heat 
flux , Qc, as expressed in Equation (I): 

(1) 

Few direct measurements of radiative and turbulent heat fluxes 
have been made at sea. Observations of short-wave, long-wave, 
and net long-wave radiatio n have been analyzed by Tabata (1964), 
Charnell (1967), Reed and Halpern (1975), Reed (1977), and 
Simpson and Paulson (1979) for widely separated locations in the 
eastern and central North Pacific Ocean. Friehe and Schmitt (1976) 
and Anderson and Smith (1981) have reviewed the few available 
direct eddy flux measurements of sensible and latent heat. Because 
direct measurements of air-sea heat transfers are not routinely avail
able over the ocean, the radi ative and turbulent heat fluxes are com
monly parameterized by empirical equations which incorporate 
empirically determined coefficients and regularly observed atmo
spheric properties at the sea surface and at some standard height 
above the sea surface. All empirically derived heat exchange com
ponents discussed in this report are expressed in units of watts per 
square meter. 

Net incoming short-wave radiation from sun and sky, corrected 
for cloud cover and sea surface albedo, was calculated according to 
the following equation: 

Qs= (1- ex)Qo (1-0.62C + 0.0019h) (2) 

where ex is the fraction of incoming radiation reflected from the sea 
surface , C is the observed total cloud amount in tenths of sky cov
ered, and h is the noon solar altitude in degrees. The direct and dif
fuse radiation from a cloudless sky, Qo, was obtained from an 
harmonic analysis of the values tabulated in the Smithsonian Mete
orological Tables (List 1949) for an atmosphelic ransmission coef
ficient of 0.7 (Seckel and Beaudry 1973). Reed (1977) determined 
that estimates of clear-sky insolation computed from the Seckel and 
Beaudry formula differed from measurements of short-wave radia
tion under cloudless skies by 4% or less. 

The reduction of solar insolation due to the presence of clouds 
has been estimated by various formulae ranging from linear (Kim
ball 1928) to cubic functions (Laevastu 1960) of total cloud 
amount, regardless of cloud type, or by relationships expressing a 
dependence on both cloud amount and cloud type (Lumb 1964; 
Seckel a~d Beaudry 1973). The linear cloud correction formula 
suggested by Reed (1977) was adopted in this study. The total cloud 
amount reports in the TDF-ll file represent visual estimates of the 
fraction of the celestial dome obscured by clouds. Such highly sub
jective observations frequently contain significant error and may 
not warrant using higher order cloud correction formulae. 

The linear cloud correction in Equation (2) is appropriate for 
cloud cover ranging from 0.3 to 1.0. The reduction in insolation 
was neglected for cloud amounts < 0.25 (i.e., 2 oktas), a proce
dure recommended by Reed (1977), who also indicated that this 
formula results in a random error of estimate less than ± 10% for 
estimates of monthly mean insolation and ± 20% for weekly 
means. Reed 's linear correction is similar to a formula derived by 
Tabata (1964) which was shown to give excellent agreement with 
radiation measurements at Ocean Weather Station "PAPA" (OWS
P) at lat. SooN, where stratus type clouds predominate. Simpson 
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and Paulson (1979) compared observations of incident solar radia
tion with predictions based on empirical formulae and demon
strated that Lumb's (1964) formula, which requires very reliable 
hourly observations of cloud amount and cloud type, was superior 
to Reed's linear correction formula for predictions averaged over 11 
d. Predictions based on Reed's formula overestimated the II -d 
mean incident solar radiation by 6%. The ll-d mean was 102.5 WI 
m2, and the root-mean-square deviation between observations and 
predictions overthe same 11 d, amounted to 16.7 W/m2 • Although 
cloud type observations are included in surface marine weather 
reports, we did not consider the additional cloud type information 
in the TDF-l1 file to be sufficiently reliable to incorporate Lumb's 
more accurate formula in calculations of incident solar radiation. 

Net short-wave radiation reaching the sea surface is the differ
ence between incident solar radiation and the radiation reflected 
from the sea surface. Sea-surface albedo, ex, was extracted from 
tables published by Payne (1972), as a function of atmospheric 
transmittance and mean daily solar altitude. Transmittance values 
were calculated by reducing the clear-sky atmospheric transmission 
coefficient of 0 : 7 used in this report by the linear cloud correction 
factor adopted .from Reed (1977). In our calculations , albedo 
ranged from 0.04 in low latitudes during summer under cloudless 
skies to between 0.20 and 0 .30 in higher latitudes during winter. 

Effective back radiation is the difference between the outgoing 
long-wave radiation from the sea surface, proportional to the fourth 
power of the absolute sea surface temperature, and the incoming 
long-wave radiation from the sky, which depends on the water 
vapor content of the atmosphere and the type, density, and height of 
clouds. In this report we have adopted the modified Brunt equation 
(Brunt 1932) with the empilical constants ofBudyko (1956) and the 
linear cloud correction formula of Reed (1976) to compute the net 
long-wave radiation: 

Qa = 5 .50 x l0 8 (Ts+ 273.16/ (0.39 - 0.05ea

l
' )(l - 0.9C) . (3) 

The atmospheric vapor pressure , ea(mbar) , was computed from a 
formula given by List (1949 :366) using the observed surface pres
sure , P, air temperature , T,,, and wet-bulb temperature , T". If any of 
the required variables were missing , but the dewpoint temperature , 
T" , was present in the surface weather report , or if the archived wet 
bulb temperature was derived from a reported dewpoint tempera
ture, as in TDF-II Decks 110 , 119, 185 , 187, 196, and 281 , then 
atmospheric vapor pressure was computed as the saturation vapor 
pressure at the dewpoint temperature using an integ rated form of 
the Clausius Clapeyron equation (Murray 1967) . In fewer than 
12 % of the reports, atmospheric vapor pressure was computed 
from the dewpoint temperature. 

In previous studies of the large-scale surface heat flux in the east
ern and central North Pacific Ocean (Roden 1959; Seckel 1970 ; 
Clark et al. 1974) , effective back radiation was computed from the 
Berliand (Budyko 1956) formula which includes a nonlinear cloud 
factor and an additional term based on the air-sea temperature dif
ference. Reed and Halpern (1975) demonstrated that the Berhand 
formula produces systematically higher values than tho e com
puted from the Brunt equation. Their estimates of net long-wave 
radiation predicted by Equation (3) were approximatel} 10 W I m

greater than measured daily mean values of 60-65 W 'm' for two 
sites off the Oregon coast. Simpson and Paulson (1979) suggested 
that the formulae of Brunt and Berliand are equally satisfactory and 
may be used to predict daily values of net long-v. ave radiation v. ith 
an absolute accuracy of 20 W 1m' . 



The linear cloud factor in Equation (3) is appropriate for low strato
cumulus clouds. Reed (1976) proposed an alternate linear correction 
(1-O.7C) which is more suitable for the higher clouds typical of the 
tropics. However, we could not discern any significant difference in 
seasonal cloud cover, by cloud type, which would allow us to use the 
alternate cloud factor in the lower latitudes of the study region. 

The bulk aerodynamic formulae for turbulent fluxes of latent and 
sensible heat across the air-sea interface in a neutrally stable atmo
spheric boundary layer (Kraus 1972) can be expressed in the forms: 

(4) 

and 

(5) 

In these equations, Po is the density of air, L is the latent heat of 
vaponzation. cp is the specific heat of air, C£ and CH are experimen
tally determined exchange coefficients for water vapor and sensible 
heat, qo and q 10 are the specific humidities of the air in contact with 
the sea surface and at 10 m or deck level , T, - T" is the sea-air tem
perature difference, and UIO is the windspeed at 10 m or ship ane
mometer height. The equations are based on the assumption of a 
"constant flux" layer in the first few tens of meters above the sea 
surface, which allows the use of routine ship observations rather 
than measurements at the wave-perturbed. air-sea interface. 

The specific humidities required in Equation (4) are not available 
in surface marine weather reports, but can be approximated from 
the relationship between specific humidity, q, and vapor pressure. 
e, expressed in Equation (6): 

(6) 

where E is a known constant ratio of the molecular weight of moist 
air to dry air, equal to a value of 0.622. We assumed constant values 
for density Pa= 1.22 kg/m3, latent heat of vaporization, 
L=2.45x 106 J/kg, and specific heat of air. cp = 1.00 x 103 J/kg per 
°C. and expressed the empirical exchange coefficients C£ and CH , 

referred to the 10 m level, as constants equal to 0.0013 (Kraus 
1972; Coantic 19743

; Anderson and Smith 1981). Substitution of 
these values and Equation (6), with p= 1,013.25 mbar, into Equa
tion (4) yields the following formulae: 

Q£=2.38(0.98e" -ea)U1O (7) 

(8) 

The aturation vapor pressure over pure water at the sea surface 
temperature. e,,(mbar). was computed from a formula given by 
Murray (1967) and multiplied by 0.98 to account for the effect of 
salinity (Miyake 1952). 

Long-term monthly mean heat exchange components were com
puted from all available reports between 1921 and 1972 within each 
10 square area. The appropriate average is defined in Equation (9): 

where II is the total number of reports within a particular 10 square 

'COanliC. I 1974. Formules empiriques d·~vaporation. Note de la Con-
\cnllOn C N E.XO I.M S.T. 0.74/951.24 p .. Xerox. 
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area and month. The values (Qs, Qo, Q£, Qe, QN), were evaluated 
according to Equations (2), (3), (7). (8), and (1), respectively. Each 
individual report was weighted equally. Therefore. the mean values 
of the heat exchange components for each long-term month and 10 

square are formed from a data set which is independent of all other 

months and squares. 
Monthly mean heat exchange fields are presented in Appendix I 

and include incident solar radiation corrected for cloud cover and 
reflection, Qs (Charts 1 to 12); effective back radiation, Qo (Charts 
13 to 24); latent heat flux, Q£ (Charts 25 ·to 36); sensible heat flux, 
Qe (Charts 37 to 48); and net heat exchange across the air-sea inter
face, Q\ (Charts 49 to 60). No attempt has been made to smooth the 
fields, either by removing data which do not appear to fit the distri
butions or by applying objective smoothing procedures. The mean 
heat exchange fields were contoured by computer, and "bull's
eyes" in the contours, even where they may reflect erroneous data, 
were left in the charts as indications of the general degree of con
sistency in the composite distributions . 

Error Analysis 

Errors associated with the computations of large-scale air-sea 
interaction transfers described in this report reflect 1) nonconform
ities in the spatial and temporal distributions of the surface marine 
observations. 2) inadequacies in data quality. and 3) uncertainties 
In the empirical heat exchange formulae. Random and systematic 
errors in the marine surface data primarily result from improper 
instrument calibration and measurement techniques, and inaccura
cies introduced by data reduction at sea or in the process of archiv
ing different data sets in the common TDF-Il format. These 
sources of error may introduce large variance in the monthly distri
butions of surface heat flux which might otherwise be interpreted as 
actual seasonal or nonseasonal variability related to geophysical 
proces es. 

The spatial distribution of the TDF-Il reports is known to be 
biased to coastwise and transoceanic shipping lanes between major 
seaports. Figure 2 shows the distribution of total numbers of obser
vations per 10 square area used in thi study for the calculation of 
heat exchange processes . The actual numbers of observations per 
month at each grid point are tabulated in Appendix II and shown as 
auxiliary data in Figures 3 and 4 for the months of July and Decem
ber. respectively. The highest density of reports exists in a zone 
along the coast approximately 300 km wide. The largest numbers 
of reports are in the area of the Southern California Bight. The 
numbers of observations per 10 square per month ranged from 7 off 
the coast of Washington in December to more than 2,400 off Los 
Angeles in March , August, and October. The influence of mer
chant vessel traffic between San Francisco and Hawaii is evident in 
a zone approximately 200 km wide extending offshore. with more 
than 200 observations/mo per 10 square. Approximately 29 % of 
the 10 squares contained fewer than 50 observations/mo, primarily 
reflecting the sparse distribution of weather reports between lat . 
20 0 N and 30 0 N at distances> 400 km from the coast of Baja Cali
fornia. Nearly 40 % of the long-term composite means were based 
on between 100 and 500 observations/mo. More than 500 
observations/mo were available in 5 % of the 10 squares. 

Nonuniform distributions in time introduce additional bias in the 
sample statistics for the composite monthly mean heat exchange 
processes. Although all acceptable surface marine weather reports 
between 1921 and 1972 were used in this study, approximately 70 
to 80% of the observations were collected after 1950. Therefore, 
the long-term mean values more properly represent estimates for 
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Figure 2.-Distrib uti on of.urface meteorological obsenation, per I 'quare. 
The con tour inten al is 2.000 ob,enations. Value, > 3,000 are shaded . 

the sUbpopulation extracted from the most recent 23 yr of data 
(1950- 72). Sea~onal bia~ i~ evident in a general tendenC) for fewer 

observations during winter than in summer, particularly in the 1° 

square, containing < 100 observations/ mo. The long-term means 
for June and July, for example. are based on approximately twice 

the number of observations as the mean values for December and 
January. However, along the shipping route from San Francisco to 

Hawaii, the summer mean~ a re based on from 10 to 20 % fewer 
observations tnan the winter values. WithIn the relatively densely 
sampled coastal shipping lanes, the observations are approximately 

uniformly distributed in time , and exh ibit only a slight tendency for 
the summer bias. 

Inconsistency in the temporal and spatial sampling of surface 

atmospheric properties may introduce moderate to severe aliasing 
in the estimates of long-term month ly mean radiative and turbulent 
heat flu xes. Certain I ° square areas contained a disproportionately 

large number of observations per month with respect to the sur
rounding squares (Fig. 2). For example, the means for the 1° 
sq uares located at lat. 40 0 N, long . I 24°W; lat. 46°N, long . 
124°W; and lat. 48°N, long. 125°W were primarily based on 3-

hourl y surface observat ions coll ected at the Blunts Reef. Columbia 
River, and Umatilla Lightship stations from 1970 to 1972. We 

noted a greater than order of magnitude increase in the numbers of 
observations per year, from < 100 to more than 1,000 , at these loca
tions beginning in 1970 . According to Quay le4

, the lightship data, 
which may be of questionabl e quality, were not normally archived 
in the TDF- l1 file and may have been included as the result of spe
cial contractual requests for these observations. Additional regions 
of dense spat ial and temporal sampling at lat. 32 oN, long. 124 oW 
and lat. SO oN, long. 136°W ex ist as a result of the U. S. Navy radar 

picket ship prog ram from 1960 to 1965 . A particular consequence 

4R. G. Quay le, Chief. App lied Climatology Branch. Nationa l Climatic Center, 
NOAA. A"heville, NC 2880 I . pers. commun. April 198 1. 
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of these station-specific biases will be discussed in considering 

errors assoc iated with computations of latent heat flux. 
Areal averages of track-specific data , such as the TDF-ll 

reports, may be aliased if regions of relatively large spatial or tem
poral g radients are undersampled along narrow shipping lanes . It 
shou ld be noted that this type of bias is not unique to the California 

Current region, and may be present in the summaries of Bunker 
(1976) and Hastenrath and Lamb (1978) , who also used data from 

the TDF-l1 file for computations of surface heat flux. Weare and 

Strub (1981) suggested that spatial and temporal biases in surface 

marine atmospheric data may contribute as much as 10 % of the var
iance in long-term monthly mean flux estimates averaged over 5 ° 

squares. By averaging over 1 ° squares, we expect that the mean 

deviat ions resulting from spatial bias within a 1 ° square should 
contribute substantially < 10% to the long-term variance. Tempo

ral biases in the long-term monthly means caused by nonuniform 

sampling with in a month or by strong diurnal variations in surface 
atmospheric properties, e.g., cloud cover, should be similar to the 

estimates calculated by Weare and Strub (1981). These biases may 
contribute the same order of magnitude variance as errors associ

ated with random or systematic measurement and archiving errors 

and uncertainties in the bulk formulae. 
Calculations of net short-wave rndiation, Qs, reflect uncertainties in 

the estimates for cloudless sky radiation and sea surface albedo and an 

inability to accurately parameterize the combined effects of cloud 
amount, type, height, thickness, and opacity on insolation. We previ

ously discussed the errors in estimating insolation under clear-sky and 
cloudy conditions based on studies conducted by Reed (1977) and 

Simpson and Paulson (1979) . The uncertainties in Payne's (1972) val

ues for sea surface albedo range from < 7 % for solar altitudes> 25 ° to 
25 % for low solar altitudes, and may contribute from <0.5 to 10 % of 
the error in individual estimates of Qs. 

The monthly distribu tIOns of insolation discussed in this report 
are based on values computed from individual reports of total cloud 

amount. This procedu re assumes that a single estimate of cloudi
ness, regardless of time of day, is representative of the daily mean 

c loud cover. Synoptic meteorological observations are usually 
reported at 0000,0600, 1200, and 1800 Greenwich Mean Time 
(GMT), which correspond to 1600,2200,0400, and 1000 Pacific 

Standard Time (PST). Even if equal numbers of reports were avail
able from all four synoptic periods, which is certainly not the case, 
one-half of the estimates of cloud amount would be from nighttime 

observations. Alternatively, if only daytime estimates of cloud 
amount were used, as suggested by Tabata (1964), then the number 

of observations would be reduced by a factor of 2 or more , because 
in certain 1 ° squares nighttime observations predominate. 

If the distribution of cloud amount during a 24-h period is uni

form, then either daytime or nighttime observations may be used to 
reliably estimate the mean daily cloud amount. However, Tabata 
( 1964) and Weare and Strub (1981) have shown a tendency for day

time estimates of cloud cover to be 0.1 greater than nighttime esti
mates at OWS-P and for a 5 ° square near the coast of Baja 
California. Further difficulties in correcting insolation for cloudi
ness are caused by the primitive nature of observing and reporting 

from ships . Because observations of total cloud amount are 
reported in oktas, or in tenths converted to oktas, random errors of 

0.125 (1 okta) in individual estimates of cloud amount can be 
expected. Reed (1977) also suggested the possibi lity of up to 0.20 

positive bias in visual estimates of cloud cover in comparison with 
satellite-derived values. An error of 0.125 in the linear cloud factor 
in Equation (2) would produce errors in short-wave radiation rang

ing from 8 to 10 % for cloud amounts < 0.4 to 18 % for total over
cast. We estimate that the error in the long-term mean radiation 
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values shown in Appendix I (Charts 1- 12) lies within 10 % or 

approximately ± 25 W 1m' for typical summer values exceeding 
250 W 1m' in the 1 ° squares adjacent to the coast. Where the mean~ 
are based on only a few observations per long-term month (i.e .. 

fewer than 10), the uncertainty may be larger. 
Most of the empirical formulae for eomputation~ of effective 

back radiation. QB' have been derived for overland conditions. Few 

verifications of the accuracy of the formulae have been made at sea. 
Comparisons between direct measurements of" Q8 and predicted 

values based on Equation (3) in midoeean and coastal regIOns 

established an upper bound on the accuracy of ±20 W /m' or 
approximately 20% of the observed daily mean net long-wave flux 

(Simpson and Paulson 1979; Reed and Halpern 1975) . 
The principal error in estimating QR again arises from uneel1all1t1Cs 

in the cloud correction term. However. net long-wave flux under clear 

skies may also depend on the distributlOns of temperature and humid it) 
above the constant flux layer (Charnell 1967). which are not parame
terized by the empirical formulae. The effect of neglectll1g hUlllldlt) 

variations in the lower atmosphere may be comparable With thut of \ar
iable cloud cover. Measurement errors in sea surface tcmpcmture. T. 
and near-surface vapor pressure. ea , of 1°C and I mbar. rcspcetlv.::I}. 
contribute < 3 % to uncertainties in estimates of effective back radia
tion. However, an error of 0.125 (1 ok1:a) in estimatll1g tOlal cioudll1e,s 

introduces a relative error that mnges from < 10% li)r 10\\ cit ud 
amounts to more than 50% for high values of cloudiness Thus elllplri

cal formulae which have been derived for avemge eondllions ma) not 
necessarily hold for estimates based on only a fev. obsen allons. A,the 

numbers of observations increase. the contribution of mndoll1 emlfS 
will generally decrease. which suggests that the aeeur..te) 01 th.:: long
term mean net long-wave fluxes predicted from EquatIOn (3) lies \\ell 

within the 20% bound estimated by Simpson and Paulson (1979) In 
the California Current region, the loss of heat due to net long-\\ave flu\ 
varies from 20 W/m' offshore to SO W m2 near the coast (Charts 13-

24). The associated maximum errors would range from ± 4 to +- lOW I 

m2• 

In western boundary current regions (Husby and Seckel 1975) 
and in the North Pacific trade wind zone (Seckel 1970). oceanic 
heat loss due to evaporative processes typicall) equals and often 

exceeds the heat gain due to incident solar flux. Along the west 
wasts of continents. however, latent heat nux i approximately the 
same order of magnitude as the effective back radiation. which is 
apph'ximately a factor of 2 smaller than the incoming short-wave 
radiatllJ:1. Near the west coast of the United States during summer, 
latent heat nux decreases by an order of magnitude and therefore 
may be more comparable in absolute magnitude with sensible heat 
nux. Although computations of latent heat flux from the bulk aero
dynamic formula may contain large relative errors ranging from 20 
to 60 % (Clark 1967), the effect of data uncertainties on latent heat 
and net heat exchange computatio ns may not be as serious as in the 
studies of Seckel (1970) and Husby and Seckel (1975). 

The accuracy of latent and sensible heat nux computations is 
affected by uncertainties in the magnitudes of the experimentally 
determined turbulent transfer coefficients, C£ and CH , and measure
ment errors in observations of sea, air, and wet-bulb temperatures 
and windspeed in the constant nux layer. Errors are also introduced 
if the assumptions which form the bases for the empirical formulae 
are not properly satisfied . Values of the neutral exchange coeffi
cients referred to the 10 m level , as summarized by Friehe and Sch
mitt (1976), range from 0 .0010 to 0.0016 with typical uncertainties 

of ± 20%. Variations in atmospheric stability and the assumption 
that the transfer coefficients for heat and water vapor are equal and 
independent of windspeed, increase the uncertainty in the magni
tudes of the derived turbulent exchange processes. 
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Bunke r (1976) compared I]lonthly averagc~ of ~urlace meteoro

logical ob~ervatlOn~ obtained from merchant ve~seb Within ~ub

areas su rround i ng ocean weather qat lon\ row'» with 
correspondmg mean, formed from the as~umed higher quality 
OWS data. 8a\ed on compafl.,()ns uSing morc than srX) obscrva 

tions. the 95% probability departures for air, sea, and dcwpolnt 
temperatures were 0 15°.0 12°. and 0.27(J . respectively In our 

study, 95 % of the I ° ~quare means arc bcl\ed on fewer than S(X) 
ob~er\"ali()ns/m(), and for 5'1 % of the meun value~, the numhers of 

ob,ervatJ(lI1s arc < 100 The standard errors of temperaturc corres
ponding 10 these long-te rm mcans arc 0 1°,02°, and 0 SC ror 

averages 10rl11ed lrom <' I (J observalions uncertaintie~ in the mean 

tempcrdture, typically can be > I and may exceed 2° 
The l1lagnlludes of the errors vary as a function of Instrument cal

Ibrutlon. observll1g technique. and the reporting ~chcme~ u .ed In 

the histOrical data files ror example, ternperuture V"ulue'> In Ded 
110 and 281 LJ ') av) ohwnatlons 1920 'iI, v.ere orlglnull) 

recorded to the nearest \\hnk degree Fahrenheit, and later CI1I1-

verted to degrees and tenths Ceblus; I.I,.hereus the temperalUres 

archlvcd in Dccb 118 and 119, Japanese ,hlp obsenalions 1937-

60. v.ere reportcd to the neurest \vhnle degree el ius Thcre ore. 
the temper..tlUre \alue, derl\ed Imm the,c decks. \\hILh constitute 

1!)'7, 01 the tot,1i ohsenatlon,. contain an addllional unu;rtalnt) 01 

+ () 5 c cHu\by 19KO) [)eLdu,e 01 lurge unlertalntl In r..tndom 

..,ampllng errors, v\e hay e not coITt:cted ohsen utions of sea ,urtace 

tcmpcr..tture lor a po slbk S) ,temalie bla' III (J 7"'C 111 engmeruom 
Injection temperatures CSilur 1963) or me..t uref11t.'nts 01 air temper..t

lUre and \vet-hulb temper..tture v\hlch m..t) he moolfieJ b) hlp
InduceJ ;.lIr l1(m disturtilln ilt the I () m Ic\ el (Hpll..tnJ 1972) . 

Temper..tlUre eITt)f contribute dlrectl) til uneert..tlnlie In e um..tt· 
II1g ,el1'>lbh: heilt Ilu\ and InJlreul) allcet c..til;uliJtions 01 latent 

heat flu\ b) Intfllducll1g errors In the \ea-.Jir \ ilpor pre ure differ
ence A\ emge de\ l.ltI 0 11'> 01 0.2 °c In sea-air temperature ddference 
result In relatIVe error, in ,ensible h'::iJt flu\ \vhleh decrca~e from 20 

to 4% for tempemture difference\ v.hieh increase from I C to 5 C 
A more ehameteristie tcmpcmture departure of 0 :cC Introou.:es 

rclative errors \\ hieh decrease fn)m 50 (() 10'i for ,Imilar sea-..tlr 
temperature dlfTerences For monthl) mean ,ca-alrtLmperature JJI

ferences of I C and \\ Indspeeds of 6 to 7 m s. errors of ~ I to ± 5 
W m rna) be e\peeted for senSible heat fluxe, of 10 \\' m 

An error of 0 SoC In sea ,urt-aee temperature resulh in e!Tors In 

the saturation vapor pressure O\'cr \,ater \II hleh \ af) from 0.4 mbar 
at 10°C to 1.0 mbar at 25°C. Comparable errors occur In estimates 

of vapor pres~ure of the air due to erroneous p.ychrometric mea
surements. Long-term mean sea-air \'apor pressure difference over 
the California Current region generall) lie between 1.0 and 5.0 
mbar. However. in the area off southern Baja Cal iforma during fall 
and winter. high sea surface temperatures and relativel) colder and 

drier continental air combine to produce sea-air \ apor pre sure dif
ferences exceeding IS mbar for individual observations. Mean dif
ferences are generally < 10 mbar. Therefore, the possible error in 
computations of latent heat flux rna} be relatively large. For aver
age deviations of 0.5 mbar. the uncertainty ranges from < 4 % for 
large vapor pressure differences to more than 40% at low val ues. 
The error associated with monthly mean values of Q£ between SO 
and 100 W /m' would be approximately ± 10 W/m'. 

In Equations (7) and (8). the vertical fluxes of heat and water 
vapor have been parameterized as a function of the observed wind

speed , U, o' Nelson (1977) discussed the sources of error in wind 
reports in the TDF-ll data file and also determined that < 12 % of 
the total wind reports consisted of measured, as opposed to esti
mated, quantities. Approximately 35 % of the reports from the Cali
fornia Current region consisted of Beaufort wind force estimates 



which were converted to equivalent 10 m windspeeds in knots and 
meters per second according to the international scale of 1946 (see 
List 1949: 119). The standard deviation of the overall error of an 
estimated windspeed amounts to 0.58/, where 1 is the Beaufort 
interval (Verploegh 1967) , and corresponds to ± 0 .7 to ± 2.4 mls 
for equivalent windspeeds of 0.9 mls to 30.5 m/s. The remaining 
53 % of the observations were estimated windspeeds which did not 
agree numerically with the Beaufort wind force scale but typically 
were originally reported in 5-kn interval s for windspeeds > 20 kn . 
Therefore, the possible error associated with these estimates is 
approximately ± 1.3 m/s. An error of I mls in estimating wind
speed results in equivalent changes in the rates of evaporation and 

sensible heat transfer of 10 to 20 % for the mean windspeeds of 5 to 
10 m/s most commonly observed in the California Current region . 

In using the historical surface marine weather reports, we have 
assumed that the wind observations were taken at a standard he ight 
of 10m, or that the Beaufort force estimates were equivalent to 
windspeeds measured at this height. For sllrface winds which have 
been measured by shipboard anemometers, this assumption can be 
grossly inaccurate , si nce known anemometer heights vary from 7 to 
37 m, the mean height being 21 m (Cardone 1969). If anemometer 
height were known for the vessel reports comprising the 12 % of 
the total observations which were measured as opposed to esti 
mated quantities , a neutrally stable logarithmic wind profi le could 
have been used to correct each observat ion from the measu rement 
he ight to the 10m reference level. Except for the relatively few 
anemometer heights from military and research vesse ls li sted in 
Cardone's report . the anemometer hei ghts for reports in the TDF
II file cannot be readily determined. By assuming that windspeeds 
have been measured at 10 m , we poss ibly overestimate the turbu
lent fluxes by 12 % for winds actua ll y measured at 37 m and under
estimate the fluxes by 3 % for measurements taken at 7 m. 

Conclusive verification of the derived rates of sensible and latent 
heat transfer and the associated accuracies of the bulk formulae has not 
been possible owing to the lack of extensive direct , over-water mea
surements of the temperature and moisture fluxes. On the basis of 30 
eddy flux measurements of water vapor, Friehe dnd Schmitt (1976) 
concluded that latent heat flux is adequately described by the bulk for
mula (Equation (4» with an uncertainty of 15 W /m' (standard devia
tion). The more numerous determinations of sensible heat flux also 
conform to the empirical equation with an uncertainty of approxi
mately 3.8 to 8.4 W /m' (standard deviation) . However, the direct mea
surements of sensible heat flux show a dependence on atmospheric 
stability and indicate a small positive flux of approximately 0.15 WI 
Ill' , even when the value predicted from the term, (T, -T,,) U,O' is zero. 
Although Laevastu's (1960) equation for the turbulent transfer of sensi
ble heat predicts a nonzero flux for UIO = 0 mls (but not for (T,
T,,) = O°C), the expected values from the more conunonly used 
formula (Equation (5» may include a I to 2 % bias in addition to ran
dom measurement errors. The results of Anderson and Smith (1981) 
generally confirm the bulk formulae with uncertainties of ± 10 to 
± 25 %, and demonstrate the applicability of Equation (4) to negative 
fluxe of water vapor (i .e., condensation). 

Equations (7) and (8) are generally used to parameterize the loss 
of heat from ocean to atmosphere due to evaporative and convec
tive processes . The reverse processes of condensation and sensible 
heat transfer to the sea are also predicted by the formulae. Negative 
values of (T,-T,,) are commonly measured in eastern boundary cur
rent regions during periods when coastal upwelling establishes a 
stable atmospheric boundary layer. Comparable negative sea-air 
vapor pressure differences (e ,, -e) are not observed as often. Over 
large regions of the oceans. vapor pressure decreases with height , 
although the opposite behavior can occur over cold water areas 
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(Roll 1965) . Laevastu and Harding (1974) demonstrated a rela
tively rapid 5-h response of the properties of the surface air to 

changes in the properties of the sea surface. Therefore. In midlatl
tude and tropical regions away from coastal boundanes, the ma~i

mum atmospheric vapor pressure would be expected to corre. pond 
to the saturation vapor pressure at the sea-surface temperature. and 
evaporation would occur. 

During spring and summer. modificatIOn of the atmosphenc 
boundary layer by coastal upwelling processe prod uces stable stra
tification which is favorable for the formation of advection fog. 
particularly along the coasts of central and northern Caltfornta and 
Oregon . When the contrast between warm, relatlvel} mOist air 
overlying a cooler sea surface is la rge, fog rna) pe rsist even when 
the wind is strong. The resulting downward flux of water vapor 
transfers latent heat from atmosphere to ocean. A downward flux of 
moisture may also exist in a stab le boundary layer in the absence of 
fog , as the data of Laevastu and Harding (1974) and Anderson and 
Smith (1981 ) demonstrate. 

In a study of the heat exhange processes over the North PaCific 
trade wind zone, Seckel (1970) assumed that negative sea-air vapor 
pressure differences were due to erroneous observations of sea sur
face tempernture, vapor pressure of the air, or both. and in such sit
uations set the computed latent heat flux equal to O. Over the 
California Current region, we found that 10% of the usable surface 
weather reports resulted in negative fluxes of latent heat. If these 
values were due to bad observations, then an approximately equal 
number of positive values should also be affected by poor quali!) 
observations, but we had no a priori reason to reject 10% of the data 
or possibly alias the long-term mean distributions by neglectlllg the 
rate of heat change through condensation, as Roden (1959) did in a 
previous study of the heat balance of the California Current regIOn. 
However. additional quality control tests were implemented to 
remove unreasonably large negatIve and POSitive fluxes of noth 
latent and sensible heat. 

Editing procedures consisted of comparing observed surface proper
ties with the average joint probabihty density functions of rur-sea tem
perature difference versus windspeed and sea-air vapor pressure 
difference versus windspeed computed from the entire data set Pair, of 
data values which fell outside a 1 % bound of the joint probabilit) den 
sity estimates were rejected. This method was relativel) wnservatlve, 
and <0.5% of the data was removed. The dIstributions could have 
been trimmed more severely. For example, in an earlIer version of the 
flux calculations. we used Seckel's (1970) method and set the latent 
heat flux equal to zero for negative ea-air vapor pressure dIfferences. 
Comparisons of the two sets of values showed that the ratio of the dl (
ference between the old and new values to the standard error of the 
mean of the recomputed data was consistently < 1.0. e~cept in regIOns 
within 100 km of the coast during months when coastal upwelling 
occurs. We concluded that our results would not be severel) distorted 
by using Equation (8) for computing both positive and negame lalent 
heat fluxes, and might be more representative of actual surtace 1.1) er 
conditions near the coast. 

Our computations indicate an upward flux of latent heat (Appen
dix I, Charts 15-36) over the entire Cahfornta Current regilln 
except at lat. 40° ,long. 124 oW in ~1a}. lui). August, and Sep
tember when the mean fluxes are -0.6. -11.0. -12.1. and -8.7 \\ 
m', at lat. 41 oN. long. 124°\V III luI) and August ( - 6 0 and 0.4 
W/m'), and at lat. ·BoN. long. 124°\V III luI) 1-182 \\ m) 
Negative (condensatIOn) value. mal be expected for period~ 01 C\ 

ernl hours to a fev. days: however. It ,eem, unhkcl) that latent helt 
transfer from atmosphere to ocean \\ ould be chamclen tJ~ III a 
long-term monthly mean sense. 



Even though we may have correctly predicted the relative effects 

of condensation, the magnitudes of the computed values may be in 
error. When latent (and sensible) heat is transferred to the ocean, high 
stability of the air close to the sea surface greatly inhibits turbulent 
transfeI; perhaps reducing the flux to < 10% of the corresponding 
magnitude for comparable conditions in an unstable boundary layer To 
test the effects of such a reduction. we recalculated the values for the I ° 
squares adjacent to the coast between Cape Mendocino and Cape 
Blanco and reduced the magnitudes by 90% when the computed latent 
heat fluxes were negative. The resulting long-term monthly means for 
the 1 ° squares and months indicated above remained small. but POSI

tive, being < 10 W m' in the mean. 
Spatial and temporal biases also may have affected the calculations 

of latent heat flux. The long-term mean for July in the 1 ° square off 
Cape Blanco (Iat. 43 oN. long. 124 oW) was computed from onl) 13 
ohservations. of which nine values re ulted in negative fluxes of latent 
heat. South of Cape Mendocino. observations from the Blunts Reef 
Lightship station consistently biased the long-term mean by effec
tively weighting the computed fluxes for 1970 and 1971 by an order of 
magnitude more than for any other year. By removing the lightship 
data, the negative values of latent heat flux \\ hich appear at thiS loca
tion during summer (Chart 29 and Charts 31-33) could have been 
removed. and for July the mean value would have changed from -1 1.0 
W m' (condensation) to + 5.5 W m' (evaporation). Although we rec
ognized that these biases existed, no attempt was made to systemati
cally remove observations from those areas where densel) sampled 

station data were apparent. 
There are vel) few direct measurements of negative fluxes of water 

vapor (latent heat) and none which support a large reduction In the 
transfer across the air-sea interface under stable conditions. The data 
reported by Anderson and Smith (19S1) suggested onl) a 12% and at 
most a 50% reduction in the transfer process (see their equations (7) 

and (S)) in a stable as opposed to an unstable boundary layer. for com
parable values of mOisture flux. Although the magnitudes of latent heat 
flux remain somewhat in doubt. our computations indicate that heat 
losses due to evaporation from the sea surface make a relatively unim
portant contribution to the oceamc heat budget during summer In 

regiOns adjacent to the coast. 
The net heat exchange across the sea surface. Q,. is the difference of 

large numbers. Therefore, the uncertaint) In Q, rna) be substantially 
greater than the errors for the indiVidual exchange processes. For 
example, dunng July off Monterey. Calif., the average value of Q, i 
197 W/m'. Conservative estimates of the errors in Qs(10%), Qs( 10%). 
QF(15%). and Q((15 %) result in a relative error of 17% in the estimate 
for Q,. At the same location in December. the error in Q, increases to 
64% for a long-term mean value of -36.7 W me. 

The accuracy of each of the long-term monthly mean heat flux 
components was independently estimated by computing the stand
ard error of the mean defined by: 

SE_ =SD/..fo 
Q 

(10) 

where SEQ is the standard error of the mean for each heat exchange 
component (i.e .. Qs, Qs. QE' Qc. Q,), SDQ is the corresponding 
sample standard deviation, and 11 is the number of observations. 
Large values of 11 and small values of SDQ correspond to mean val
ues Q which closely approximate the population means. Although 
the computed standard errors reflect observational noise as well as 
nonseasonal variability. the distribut ions of SEQ provide an overall 
vie~ of the reliability of the long-term monthly heat flux estimates. 

Standard errors of the means and the numbers of observations in 
each 1 ° square area and long-term month a re tabulated in Appendix 
n. The standard errors are largest for QE and Qs and smallest for Qc 
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and Qn. The resulting standard errors of the means for Q ... (SE(.J)' 
range from 1.3 W /m' at lat. 33°N. long I IS oW In September 
(11 -2. 259) to 576 W /m at lat. nON. long 120 0W In June 

(II - 9) Distributions of minimum and maximum values of SE(.J 
genera ll y co nfo rm to the pattern of observations shown In Figure 2 

The net heat exchange standard e rro rs and the numbe rs of obser
\atlons for Jul y and December. respectivel y. are mapped in Figures 

3 and 4 MInimum va lues of SE(.J, COinCide with the coastwise ship
ping lanes stretc hing from southern Baja CalIfornia to POint Con
ceptIOn and with the transoceanic track between San Fmnc lsco and 
HawaII In the extreme northwest section of the gnd. qeady west
erly winds and minimum sea-a ir vapor pressure differences contrib
ute to low values of SEQ, in July (Fig. 3) With in these regions. the 
95 % probability of departure from the population mean is < lOW I 
m 

High value.., of SEQ. occur along and offshore from the coast 
between Cape MendOCinO and Cape Blanco (Fig. 3) and in the 
southwest section of the gnd, and are associated with regions of 
sparse data. although sporadll.ampling of intense winter storms 
rna) also lead to large values (Fig 4) . Values between 5 and 10 WI 
m' occurthroughout a large portion of the summary area In July In 
the offshore regions from lat. 21 ~ to 31 IN and from lat 40° to 

50° .95% probability departures frequentl) exceed 30 W m- In 
December T) plcal ratios of the standard error to the mean net heat 
exchange (SEQ, Q ) range from 0 0 I to 0 27 In JUly, the average 
ratio bc:,ng 0 05 In December, large values of SE(.J. and small val
ues of Q, result in ratios \\ hich \ al) in absolute magnitude from 
0.04 to 34.S, \\ ith an a\ erage \ alue of O. 71 

In areas out~lde of the pnmary ~hlppIng lane,. month I) mean dls
tnbutlOn. ut Q are based on approxlmatel) equal numbers of 
obsenatlon, per 1 ° square If there are no systematic sampling 
errors. then the relative magnitudes orthe computed ,tandard errors 
of the means .hould be related to the spatial and temporal variabil
It) In Q Figures 3 and -+ indicate a slIght tendenc) for larger values 
of SEQ, In the northern sectIOn of the grid than in the ~outhern area. 
The seasonal contrast IS more apparent. The greater variabilit) 
associated \\ nh w inter surface atmospheric properties contnbutes 
to \-alues of SEQ, \\hleh are 50 to 100% larger in December (Fig. 4) 
than In July (Fig. 3), which indicates that a large part of lhe 
monthl) vanance in Q, may be due to actual Intramonth fluctua
tions rather than obsen atlonal errors. 

Limits on the absolute accurac) of the emplricall) derived heat trans
fers have not been well e tablished by e"\perimentaJ data. everthele s 
we feel that the general coherence of the values mapped in AppendLx I 
demonstrates that the field are repre entative of the expected spatial 
and seasonal variability over the California Current region. Small- cale 
features and detail within a single 1 ° square area which are not sup
ported by similar values in surrounding squares probabl) reflect ob er
vational "noise" and should be viewed with caution. Smoother 
distributions could have been produced by taking averages over 2 ° or 
5° square areas as Wyrtki (1965) and Roden (1959) have done. How
ever. 1 ° square resolution was retained to preserve detail in the distribu
tions of the individual heat exchange processes. particularly within 300 
\em of the coast. The fine spatial resolution may be less meaningful for 
the offshore regions where the decrease in the number of observations 
per averaged value increases the uncertainty in the derived quantities. 

DEPENDENCE OF HEAT EXCHANGE 
ESTIMATES ON COMPUTATIONAL METHODS 

The procedures foUowed in this study involved computations of the 
heat exchange processes for eaeh weather report, which were then 
averaged to form the long-term monthly mean values. Constant 



exchange coefficients, CF and CH , were used in Equations (4) and (5) to 
estimate the turbulent fluxes of latent and sensible heat. Different 
results might have been obtained if the radiative and turbulent fluxes 
had been calculated from monthly mean atmospheric properties or if 
the transfer coefficients for the turbulent fluxes had varied with wind
speed or atmospheric stability. These aspects are discussed below. 

Exchange Processes Computed from 
Monthly Mean Atmospheric Properties 

Previous summaries of large-scale heat exchange processes have 
used mean monthl y values of atmospheric and oceanic properties in 
the empirical fo rmulae, primarily due to the lack of sufficient data 
to perform the calculations on shorter time scales. Malkus (1962) 
has shown that the use of mean monthly values can lead to underes
timates of the turbulent heat flu xes. For the sake of comparability, 
we have assembled long-term monthly mean atmospheric proper
ties (Appendi x III) and u ed these values to recompute the heat 
exchange components. 

Figure 5 shows a scatter diagram of all monthly gridpoint values of 
net heat exchange computed using mean monthly properties, QvCM), 

versus the mean monthly net heat exchange computed from the individ
ual synoptic weather reports, QN(l). The slope of the least-squares 
regression of Q,(M) on Q,(I) is 1.02 and the coefficient of determina
tion (R') between the two data sets is 0.99. Because the correlation for 
this regression may be artificially inflated by the seasonal cycle in both 
data sets, linear regressions were computed by month for each of the 
heat exchange components. Table 1 lists the coefficients of determina
tion, significant above the 99% level , and slopes of the regression 
lines, each of which is based on 300 pairs of observations. 

The mean heat transfers computed from the individual surface 
weather reports show a high degree of correlation with those computed 
from mean monthly atmospheric and oceanic properties. The highest 
correlations are found for Q8 and Qs (R' > 0.99). The regressions for 
Qc show the lowest correlations and the greatest degree of seasonal var
iability (0.88<R'<0.96). 

The slopes of the regression lines provide an estimate of the average 
differences between values of the radiative and turbulent fluxes com
puted by the two methods. The largest deviations occur for incident 
solar radiat ion. The monthly values, Qs(M), are from 1 to 18 % larger 
than corresponding estimates, Qs(/), based on synoptic reports . A simi
lar relationship between Qs(M) and QsC/) has been demonstrated by 
Seckel (1970) and Husby and Seckel (1975). The correlations forlatent 
and sensible heat exchange show that computations which use monthly 
mean properties consistently underestimate the turbulent fluxes by 1 to 
8% for Q£ and 3 to 13 % for Qc, although in August, September, and 
October, the Q£(M) values are approximately 1 % larger than Q£(/) . 

R 0.997 ." R' o 994 
A + BX 

A 2.598 :'ill., 

B 1.02'1 
>:: 

z 
G 

-3DIl 

Figure 5.-Linear regression of monthl} net heat exchange \alues computed 
from mean monthl) meteorological properties, Q,(M), versus monthl) net 
heat eJo.change computed from individual reports, Q,(I). Units are W /m 2• The 
correlation coefficient is R = 0.997 and the coefficient of determination is R2 = 
0.994. The dashed diagonal line represents the regression equation 
Q,(M) = 2.598 + 1.023 Q,(I). 

These differences are comparable with values of about 7% discussed 
by Malleus (1962) and are within the uncertainties of the deterrntna
tions discussed earlier: 

Estimates of net heat exchange computed by the two methods are 
well correlated (0.95 <R2 <0.98). Slopes> 1.0 indicate that the values 
based on monthly parameters, Q,(M), are consistently more positIve 
than the monthly averages of individual estimates, Q,(/), although this 
generalization is not valid for all areas in all months. Distributions of 
the ratio Q,(M)IQ,(/) are shown in Figures 6 and 7 for July and 
December, respectively. In July the values for Q,{M) are approximate I) 
3 % greater than those for Q,{/), except near the coast of southern Baja 
California, between Point Conception and Cape Blanco, and off Van
couver Island . The use of long-term monthly mean atmospheric prop
erties results in 5 to 10% higher oceanic heat gain in these regions 
compared with the monthly means of synoptic e timates. During 
December, the ocean loses heat over the entire California Current 
region (Chart 60). Values of Q, (M)/Q,{/) < 1.0 occur over approxi-

Table 1.-l\ lonthl) va lues of coefficient of determination (R2) and slope (B) of regression line for linear regre,-
sions bet\\een heat exchange components (Qs. Q8' Q£. Qc. Q.,) estimated from monthl) mean atmospheric 
properties, Q(M) a nd those computed from individual reports. Q(J). 

Jan. Feb . Mar. Apr. May June Jul) Aug. Sept OCI. ov. Del 

Qs 
R' 0.998 0.997 0.993 0.991 0.991 0991 0.99-\ 0.989 0990 0.995 0.998 0.999 
B 1.016 1.028 1.051 1.079 1. 164 1. 181 1.156 1.096 1.056 1.036 1.021 I 009 

Q8 
R' .997 .998 .998 .997 .998 .998 .999 .998 996 .995 .997 997 
B 1.003 1.000 1.003 1.003 .995 .993 .992 .989 987 1.010 I ()().t 996 

Q£ R' .954 .968 .975 .986 .986 .980 .974 .962 .971 972 .970 .963 
B .929 .923 .96 1 .988 .987 .985 .988 1.022 1.007 1.012 961 92b 

Qc 
R' .934 .881 .927 .924 .945 .955 .963 .955 948 .931 .941 909 
B .953 .865 .939 .946 .966 .953 .9-\-\ .966 926 9-\3 960 926 
R' .970 .957 .958 .952 .956 .963 .979 .958 962 974 980 965 

Q, B 1.018 1.029 1.048 1.086 1.049 1.085 1.121 1.091 I 067 I 022 1.025 I 017 
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Figure 6.-Spatial comparison of net heat exchange values for July, estimated from mean monthly surface meteorological properties, Q,(M), versus that computed 
from individual reports, Q~(I). The nondimensional ratio Q~(M)/Q,(I) is plotted and contoured at intervals of 0.05. 
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mately 60% of the data grid (Fig. 7) and imply less oceanic heat loss 
for the flux estimates computed from monthly mean variables. Higher 
heat loss would be expected over a large area adjacent to the Pacific 
Northwest. The high linear correlations between heat exchange com
ponents estimated from monthly mean atmospheric properties and 
those computed from synoptic reports imply that the principal spatial 
and temporal patterns evident in the charts in Appendix I are indepen
dent of the averaging methods used to compute the monthly mean 

fluxes. 

Effects of Variable Exchange Coefficients 

The empirical formulae which have been applied to studies of 
large-scale turbulent latent and sensible heat transfer vary primarily 
in the form of the exchange coefficients which have been used . In 
the derivations of the bulk aerodynamic formulae. it is usually 
assumed that the coefficients CE and CH are constants, approxI
mately equal to the drag coefficient, CD' for momentum transfer 
(Roll 1965). For example, Kraus (1972) suggested the value 
C

E
=CH =CD =O.0013. In recent years, however, a great deal 01 

effort has gone into the determination of these bulk exchange coef
ficients and their dependence on windspeed. atmospheric stability, 
and the aerodynamic roughness of the sea surface as a function of 
the spectral shape of the ocean wave field (Davidson 1974). Until 
these coefficients have been accurately determined for all combina
tions of stability, windspeed, and sea conditions, the bulk exchange 
formulae are best regarded as dimensionally correct parameteriza
tions which need further experimental verification (Pond 1975). 

Busch (1977) discussed the results of recent research and described 
the work of Friehe and Schmitt (1976), who compiled data from sev
eral sources, including their own, and found that the exchange coeffi
cient for the turbulent flux of latent heat was well described by 
CE = 1.32 xlO·3 ± 0.07xlO·3 . The coefficient for sensible heat transfer 
could be approximated by CH = 1.41 X 10 3 ± 0.02 x 10 3 over wider 
ranges of windspeed and sea-air temperature differences. Their analy
ses suggested that the coefficient, Cr, was constant and larger than that 
for sensible heat transfer, CH , for equivalent windspeeds, and demon
strated a dependence of CH on atmospheric stability and windspeed. An 
extensive review of comparable data for momentum transfer (Garratt 
1977) substantiates the windspeed dependence for the drag coefficient, 
CD' The dependence of the transfer coefficients on atmospheric stabil
ity has been predicted by Deardorff (1968). Based on theoretical con
siderations and a review of experimental data, Coantic (footnote 3) 
recommended the values, CE = CH = 1.3xlO·3 for windspeeds < 10 m/s 
and CE =CH =(1.0 + 0.05UIO) x 10 3 for the range, 0<UIO <20 m/s. 
Eddy flux measurements discussed by Anderson and Smith (1981) 
indicated a positive windspeed dependence for the neutral evaporation 
coefficient, CE =(0.55+0.083 UIO) x lQ-3, forwindspeeds of5 to 11 
m/s. No dependence of CE on atmospheric stability was observed, 
although this result may have been influenced by the lack of numerous 
direct measurements in stable conditions. The corresponding tempera
ture flux data showed a 40 % increase in the coefficient for sensible heat 
transfer from CH =0.82xl0-3 in a stable boundary layer to 
CH = 1.12x 10-3 for unstable conditions. Because there is large scatter in 
open ocean determinations of CE and CH, lack of agreement among 
individual observers, and a tendency for uncertainties in the flux esti
mates introduced by errors in the observed atmospheric properties to be 
larger than errors caused by variations in the exchange coefficients, we 
assumed identical and constant values for CE and CH in this study. 

To investigate the possible effects of variable exchange coeffi
cients on the turbulent transfer processes, the monthly mean fields 
of latent and sensible heat flux have been recomputed, and the con-
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stant values C, and CII in Equations (4) and (5) were replaced by 
coefficients which varied with windspeed and atmospheric stab il
ity. The linear relationship proposed by Coantic (footnote 3) was 

used to define the windspeed dependence of CF and C,,' and Dear
dorff's (1968) empirical expressions, which are functions of the 
bulk Richardson number (ROB' were adopted to parameterize the 
dependence of the exchange coefficients on stability. Neutral stabil
ity was as 'umed when the absolute value of the air-sea temperature 
difference wa~ < 1°C and the available. data were further reduced 
by restricting the calculations to the range -0.2 < (Ri)o < 0.1. In the 
following discussion we consider only the calculations for latent 
heat flux. Complete details will be reported elsewhere. 

The combined effect of windspeed and atmospheric stability was 
computed as a percentage increase (decrease) in the magnitude of 
the monthly mean latent heat nux above (below) the corresponding 
value computed with a constant coefficient. Values corresponding 
to the percentage differences for June and December, respectively, 
are displayed in Figures 8 and 9. In June . the average percentage 
increase is between 10 and 15 %, although III the region of the wind 
stress maximum between Point Conception and Cape Blanco (Nel
son 1977). the computed increase may be larger than 25 %. The cor
responding evaporative heat loss increases from approximately 45 
to 56 W/m~. The winter distnbution (Fig. 9) shows an alongshore 
gradient. South of Point Conception the average percentage 
increase is approximately 15 %, while in the region adjacent to the 
Pacific Northwest differences > 40 % might be expected. 

The principal difference between estimates of latent heat flux 
computed with a variable as opposed to a constant exchange coeffi
cient. Cr, is caused by the windspeed dependence of Cr. Additional 
analyses were performed to identify the relative effects of atmo
spheric stabi lity and wind peed. The results for June sugge tal 0 to 
20% increase in latent heat transfer due to the dependence of CE on 
wind peed. Stability effects account for <5% of the o\erall 
change. Higher windspeeds and unstable conditions associated 
with transient winter storms produce larger differences. Stability 
effects account for a 10 to 15 % increase in latent heat flux during 
winter, and the windspeed dependence of CF contributes between 5 
and 25 % of the difference. The relative differences between esti
mates oflatent heat flux computed 'With a constant exchange coeffi
cient as opposed to a coefficient which depends on windspeed and 
stability, are larger than values of < 5 % reported by Dorman et al. 
(1974) at OWS-N, but more consistent with increases of 6 to 15 % 
discussed by Husby and Seckel (1975) for OSW-V and with results 
for the North Pacific trade wind zone described by Seckel (1970). 

SEA LEVEL OCEAN-ATMOSPHERE 
PROPERTIES AND THEIR 
SEASONAL VARIABILITY 

The predominant factors influencing the seasonal variations in the 
air-sea interaction processes of the California Current region are the 
seasonal movements and changes in intensity of the subtropical high 
pressure system and the continental low pres ure system and variations 
in the properties of the waters of the Cali fornia Current. The variations 
in the atmospheric pressure centers modify the surface wind field and 
the distribution of cloud cover, and, through the action of the surface 
wind stress, induce upwelling at the coast during summer. Upwelling 
has a marked effect on the climate along the west coast of North Amer
ica (Smith 1968). 

Figure 10 shows the average monthly sea level atmospheric pressure 
distributions over the eastern North Pacific Ocean and the west coast of 
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Figure IO .-Mean monthly atmospheric sea level pressure (mbar) over the eastern orth 
Pacific and the west coast of North America during February, l\Ia), August, and November. 
The contour interva l is 2.5 mbar (after Reid et al. 1958). 

North America during 4 mo of the year (adapted from Reid et al. 
1958) . During spring and summer (May and August) the subtropical 
high reaches its maximum northward position and maximum pressure, 
and at the same time a thermal low pressure system develops over Cali
fornia and Arizona . The large high pressure area shunts migratory 
cyclones, which pass across the coasts of Washington and Oregon in 
the fall and winter; well to the north . For winds in geostrophic balance, 
the surface wind blows parallel to isobars as inLi~ated by the arrow 
barbs on the isobars. Frictional effects in the planetary boundary layer 
deflect the surface winds toward low pressure. The composite monthly 
mean windspeed distributions for June and December. respectively 
(Figs. 11, 12) illustrate the character of seasonal changes in the surface 
wind field. During summer (Fig. II), the region north of lat. 40DN 
shows relatively low windspeeds of 6 to 7 m/s over almost the entire 
area. Maximum windspeeds in excess of 9 mls are found off Cape 
Mendocino. This offshore maximum is aligned parallel to the coast and 
maxima can be traced to the south as far as Punta Eugenia, at a distance 
of about 200 to 300 Ian from the coast. In contrast, during winter strong 
onshore winds north oflat. 40DN (Nelson 1977) blow at speeds of9 to 
11 mis, while the area to the south experiences speeds of 5 to 8 mis, 
with a somewhat disorganized pattern (Fig. 12). 

During the summer, relatively strong alongshore equatorward 
winds induce an offshore transport of surface water due to the rota
tion of the earth acting upon the oceanic response to equatorward 
wind stress. Conservation of mass requires replacement by conver
gence in the equatorward surface flow or compensation from 
below, giving rise to an upwelling of water from intermediate 
depths along the coast. This upwelling forms a large area of rela
tively cold water along the coasts of Oregon and California. Fig
ures 13 and 14 show the long-term composite sea surface 
temperature fields for the months of June and December, respec
tively, which have been computed from historical surface marine 
data . The California Current brings relatively cold, freshwater 
along the west coast of the United States as a branch of the North 
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Pacific Current, which is deflected to the south by the North 
American continent. In December (Fig. 14) the coldest water is 
found at the northernmost latitudes , but as the current i~ deflected 
to the south the isotherms bend to the south and colder waler IS 
found along the coast relative to the water farther offshore. As the 
water continues south it is warmcd by mixlI1g v.ith warmer water 
offshore and an increase in solar radiation. In June (Fig. 13) cold 
water is evident at the northerly latitudes, but a large area ot enid 
water (11 D -13 DC) exists along the coasts of Oregon and northern 
California. Another region of relatively cool water IS found ncar the 
coast of Baja California, north of Punta Eugenia Such comjnlon, 
persist off Oregon and northern CalIfornia through September. 
During the summer, the only possible source for this cold \\ ater IS 
from below, because warmer sea urface temperarures occur to the 
north. 

Nelson (1977) described the seasonal variation of the alongshore 
component of wind stress and discussed the northwani progression nf 
the maximum alongshore wind stress from April and May off the coa I 

of Baja California to July and August off Cape Mendocino and Cape 
Blanco. The movement of this alongshore \\ lI1d stress maXimum, 
which is an indicator of conditions favorable for upwell ing. IS the result 
of the northward shift and strengthening of the subtrOpiLal high pres
sure center and the coincident development of the contll1entaJ thermal 
low. An important charactenstic of this dome of high pre. sure IS that 
the atmospheric circulation around the eill tern edge of the ') tem I 
divergent and large-scale subsidence occurs. The combinallon of the 
large-scale subsidence of warm air from aloft and the Up\\ elhng 0 cold 
water along the coast results in the formauon of a strong 10\\ -Ic\ cI 
inversion ill the marine atmospheric boundar) laye[ Thl ill\crslon 
suppresse deep cloud formauon and greatly inhibits preclpnatIon The 
effect of the large-scale subsidence is notcd in the true desert dmute of 
Baja California. particularly outh of Punta Eugema, and 111 thc almo I 

complete lack of rainfall along the co~ l' of Cal Ifonua and Oreg n dur
ing summe[ Within iO to 20 krn of the coast, up\\elltng mllucnccs th 
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Figure 13.-Long-term composite monthl} mean sea surface temperature (OC) distribution for June. The contour intenal is l.O°C. 
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local climate by contributing to the formation of low stratll~ clouds and 
fog belo'W the boundary layer inversIOn, which lies between 300 and 
500 m above the surface. Farther seaward the cloud ded. brr:aks up II1to 

cumulus clouds (Neiburger 1960). 

DISTRIBUTION OF COASTAL STRATUS 
IN RELATION TO COASTAL UPWELLING 

From May to September the coasts of California and Bala California 

are influenced by an extensive deck of 10'" -level stratus and stratocu
mulus cloud . These clouds have a profound effect on the shnrt-\\ave 
and net long-wave radtation reachmg the sea suri"ace. Figurr: IS diS

plays a schematic pattern of this stratus rr:glOn \\hlch was derived from 
analysis of earl) satellite photographs by Gerst ( 1969) T) pical suriace 

isobar and sea suri"ace temperature patterns arr: lI1c1uded 111 the figurr: . 
Th~ wedge-shaped area of stratus clouds has Its northern tamll1us near 

lat. 40° ; Gerst found that it was most frequently It"x:ated het"een lal. 
35 ON and 41 oN. The boundanes of thls stratus cloud deck appear to be 
controlled by the direction of the air flo\\. the sea surface lempcmturr: 
gradients, and the divergence of the \\ ind field. The coa.stal boundar) 

of the stratus deck is known to undergo diurnal shifts 111 the onshorr: 
offshore direction due to the land-sea thermal contrast whIch rr:sulh 111 

\ 
\ 
\ 
\ 

\ 
\ 

\ 

+ 

isobar 

Figure IS.-Schematic diagram of the t}pical summer pattern of 10\\ stratus 
clouds and the corresponding surface pressure and sea surface temperature 
patterns (after Gerst 1969). The region of the stratiform cloud mass is shaded. 
Typical summer values of sea surface temperature (OC) and surface pressure 
(mbar) are indicated on the chart. The contour intervals are 1.0 °C for temper
ature and 2.S mbar for pressure. 
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the afternoon dISSIpation of douds In a nam)w lonc adpccnt to the. 

coast The diurnal vanatlon oj the st!"'dlUs cloud cover along the coast 
appears to be strongest 111 the <iouthern alif(lrilia Bight south of lat. 

~4.5 
elourgcr et al (1945) distinguished hetween strdtus formation 

processes III southern Caliiorilia am.! those in central and northcrn 
California. Ahrupt IUrnlIlg 01 the coastline at POint Conception, thc 

presence of the Channel blands. and the extensive area 01 ~hdll{)v. 

"ater inlluencing the sea temperdtures along the coast all contnh

ute to the different natun: of the stratus south of lat. 34.5 cN. In 
northern anu centml altfornla, the JormatHlIl and UIS IpalHlIl of 

the stratus \\as thought to he an aUvetli\C phenomenon f-rcquentl) 

the ,uhtropical high pre\Surc ccnter extends Into thc Paedl 
'orthwest anu the \\ Inds along the Coa,1S oj Oregon anu northern 

ahlllrnia hecllillc northeasteri) (Lane 141)5). Thl' IS the slluallon 

uepldcu 0) the ,uriace I ohJr pattcrn In hgure 15 The re ulling 

ofhhnre flo" 01 dr). \\arlll air IS not la\(lrahle lor stmtu ( .. rma

t Ion . 
Thc prcsenCl: 01 cool, up\\t:lled "..Iter m a namm lone, 01 thc orUl:r 

llfSO km. aU.laccnt to the cm Is 01 Orr:gOr1 anu CaltJilrnia. pamcularly 

mthc \ i,lnlt) of pnllT1l11cnt cape Jnd headlands. IS thought to "nhan c 
thc Ill" k\ cl c1lluumcS\ anu niten pnll1l0ll.; the lormatlon 01 log v. hen 

the prr:\alhng air no" hnng rr:lati\cl) \\iJrm. mOl t air mer the eold 
\\;Jtcr. Tont (1475) de uih...'J a rr:lallon Ilip Ix't\\ccn if)" values ofrer
u~nt ~bSlhlc un hine mea' un::u at an Diego airport (lat 12" 44', " 
long . 117 C. IO'\\).lild high \alucs 01 an up\\clhng mue\ (B..tkun 1973) 

computcd lilr a IllCillion 2 01 longnuue ott horr: He attnhutcd thc 10\\ 

\aluc. Ilfr-:n::ent.3ge~un hmcuunng la) anJJunc tn rr:lall\el) hC<lv) 
douu Clner Ion),. h, eoa,t RdallVcI) olgh uriace ...;timl£) \alues 

mea,un::d at tht: ~ripp, [n IItutuln plcr uunng thcse month \\crr: 

a"umeu til mUILatc 'tmng up\\c1hng 
Ttl 111\ e,lIgatc thc rr:lall(lIlShlp he I" een cna. tal up" elling and 10\\ 

leyel c1ouull1c" \\e compan::u th" annual Lycles of monthl) anomallc 
III k)\\ le\el ClllUd amount at se\em.!llx~..ttalIl. "no\\n to be mlluenceJ 
b) eoa,ta1 up\\elling \\ Ith the amlmallc m 1 ° square, ltuated 10'" of 

Illngltuue offshorr: (Fig. 16) In thiS iigure the Ue\latlon., of the mean 

I1lI1I1thl) kl\\ doud anlounb fnJnl the Jnnual mean are plotted for the 
I coastal squarr:s at lat. 400 l\,. :n c '. 33 '\. 30 '. and 27 Q and for 

the off~hore square~ at the ,ame lalifude The off hore square, a.I1 
ho\\ POSltlVC anoma.lles during ,ome or all of the month from 1'>la\ to 

September: \\ ith seasonal changes of up to 0.2. At the coastal ~qu~ 
between lat. 30° and 37° . thc ~uml1ler increase in 10\\ cloud 
anlount I~ the grr:atest and thc amplitude of the !>Casonal change IS as 
large as 0.3 The larger amplitude of the seasona.l change 111 10\\ cloud 
cover between Punta Bap. lat. 30° -. and near Montere\ Ba\. lat. 

37° ,ma) be attnbuted to the effects of coastal up\\elhng~ Ho\~e\er. 
the regIOn near Cape lendocmo. lat 40° . doe not ho\\ an) ~igrufi
cant change~ in 10\\ cloud amount during summeL although tillS area 
experiences the coldest sea surface temperatures during this season 
(Fig. 13). This lack of an increase in the mean traills cloud cover may 

be due to the frequent offshore flo" of air (Lane 1965). The month!; 
stati DCS of low cloud cover at lat. 400 Nhowed that approximately 
40 % of the reports during May through September were coded as clear 
(i.e., no clouds visible). A large number of clear-sky reports could 
result from a predominance of reports taken in the afternoon if there 
were strong diurnal variation in the cloud cover: However: the long
term composite low cloud amounts for the I ° square at lat. 40 0 N lid 
not show statistically significant lifferences between the morning 
(1000 PST) and afternoon (1600 PST) synoptic observation times. The 

5Lee . T. F. t979 . Diurnal va nations of coastal stratus. Pacific Missile Tesl 
Center. TP-80-02. Point Mugu . Calif.. 51 p. 
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Figure 16.- lonthl) anomalies of 10\\ cloud amount (tenths) for lat. 40 °'-;, 
37 °N, 33 °N, 30 0 N, and 27 °N in the 1 ° sq uares near the coast and 10° offshore. 
The mean annual 10\\ cloud amount from which the anomalies" ere computed 
is indicated in each plot b) the \alue (m). 

coastal cloud cover near Punta Eugenia at lat. 27°N shows very little 
seasonal change, reflecting the coastal desert climate of southern Baja 
California, with cloud cover <0.3 throughout the year. 

Although the annual cycles of low cloud cover show local maxima at 
locations corresponding to the sites of upwelling along the central and 
southern California coasts. the long-term composite monthly total 
cloud cover distributions reveal spatial minima in cloud cover at the 
coast, coincident with areas of cold upwelled water. Figure 17 displays 
the composite monthly mean total cloud cover for July. Cloud cover 
values of about 0.5 of sk:y obscured are found in the Cape Blanco-Cape 
Mendocino area and south of Point Conception. Beyond:200 to 300 km 
from the coast. cloud cover varies from 0.7 to 0.8 of sk:y covered. The 
low cloud cover south of Punta Eugenia. < 0.4. is a permanent feature 
as ociated with the persistent offshore flO\~ of dry continental air. The 
panern of cloud minima at the coast during summer IS sub~tanuated in a 
number of recent climatological atlases. e.g .. U.S. Naval Weather 
Service Detachment (1977) and U.S. Department of Conunerce and 
U.S. Air Force (1971). Figure 18 displays the composite mean cloud 
cover over the North Pacific on a 2.5 ° latitude-longitude grid for Jul) 
derived from a compilation of satellite images during the period 1965 to 
1972." Isopletl1s are labeled in units equivalent to oktas of k"J Clwered. 
Value of 3 to 3.5 OkLas along the coasts of Oregon and Callforrua and 
off the oast of Baja California are equal to cloud cover of 0.4 to 0.45 

adler. J C . L. Oda. Jnd B. J ".Ion,~~ I ~'() Pacific ,'cean ck'udine 'frnm 
'Jlell'leobsenJtl\'n, l' H~IET7()-O I. Der Meteof\,i ,lnl\ Ha\\Jll 1.1' r 
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of \1\) covered The e climate .tn:: tndcpcndent f th illri m.mnc 
data. 

Simon (977) analyzed mt:an dnudtne tn rca off C hI rnla 
from lay to Scptemb..:r 1975 U,tn)! 6-h(lurh phot rdph flum the 
geo. tatlonaf) satellIte S~1S-2. He found a mInimum d udm 
off thc coast~ of northern and central Caltt(lrnld, .... Iu h .... a I) 
asSOCIated with a ~glon of ma\.imum dl\ crf!en 10 th urfa l: .... 10d , 
particularly dunng July The casonal \anall(m nl [he mm10lUm doudl
ness ltoe appeared [0 folio .... me \anallon, 01 the umrn r "morc m" 
circulatIOn along me CaliforOia coast. The mml/llUm In alllloudtn 
values near 0.5 may reflec[ the tendenc) fnr doudm m th I 
squares to be elmer clear or eompletel) ()\ cn.'a.\l, ~ nott:d b) Sl/llOn 10 
his analysIs. 

A relative mirumum m cloud cover and <.:001 sca Uri'dc'l: tempern
ture at me coast dunng summer mcrease the sh(lrt-\\ ale radiation dod 
decrease mc nct long-wave radIation ~aching the ea urtace, ausc 
sensible heat flux to me ocean, and reduce me 10 \ ot heat fr\lllll:\ •• rx~ 

ration. In July. cloud coyer increases from 05 of sk) Ul\l:f'-'tJ ncar th 
coast, between lat. 39°N and M . to 0 ~ of sk) <.:o\en.'d olTshore 
(Fig. 17). This change In cloud CO\ er ~\UILs in a 25 C; dICCfe m 
short-wave radiation. from approximately 275 W 111 ncar th wa I In 

205 W/m~ offshore (Appendix I. Chart 71. In thl anlC ~glon, \apt"r 
pressure and sea surface temperature increa\e 10 the oil hol'C dll'Cctlon 
as well. The observed zonal gradIents in cloud ll)\ l'r, I apor pn.·ssu~. 
and sea urface temperature lead to a 55 '7r ~ductltln 10 <.:(Impu[ed baLk 
radiation. from -to Wm~ betv.een Cape M<.:ndoclOo ant.! Care BI.1n(.tl 
to 18 Wl l11~ . 10° oflongltude offshore (Chart 19) . The net died of thc 
onshore-offshore gradients In cloud coler is to pn!dulc a ~1.IlI\cl) 
large net radiative flux to me ocean near the co;t t 10 ulfllpan nn .... Ith 
the areas farthcr offshore. 

SEASONAL VARIATIO"l OF THE OCE \N
ATMOSPHERE HEAT EXCHANGE PROCESSI- S 

The mean annual cyclcs of the \ anous component of surfal 
heat flux presented In Appendl\' J are shOll n III Ilgu~ I(l lor th 
eight 1 ° squares indicated in FIgure I . hlur 01 the 10(. lion aIlIng 
the coast v'ere chosen to illu\tmte the effect of loa tal lop .... Ihng 
on the heat fluxes and to shO\I the r • .IOge of l'nnt.!ltll '1 trom n ar 
VancoU\er Island (lat. 50 "\, long 127 C

\\) to Punta b.gcm lal 
27° . long. 114°V,,) The other four IlKalion arc JO of Ion 'Itud 
offshore from the coastal squarcs , and II ere c1clled to ho .... th 
contrast of open occan condnitln .. 

Radiation fn'l11 \un and sk) 1\ a functIOn nfthe a onal I ndlll 
in the t.!eclinatlOn and dllltude of the un and thl: cloud lOIt:r al a 

to "0 

during nearl) all llwnth, I' CI Idenl 1'1 the mal.er Q .I t... 

1) d[ [he off. hllrc locallon ,c lept at Idt -0 \\ h<.:r Ih 

coa. t amount. 10 .I 1':- 10 20 c IOcrea C 10 lOud nl 
[he Loa [ The t)n hl)rc-oll hor~ dillerencc I C\ n 

290 \\ III JU t 

(()\er thn: ugh ulthl:) dr I e\ Id III 10 th 
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Figure 17.-Long-term composite monthly total cloud amount (tenths) distribution for Jul). The contour interval is 0.1. 
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Figure 19.-Mean annual c)c1es of heat e'\change prnce"e, for the 1 square, at lal. 50 .... ~O '. 3~ :-.. . and 17 "_near the coa,! an<! 10 unshore.: Th~ up~cr rom 
displays 10 square values at the coast and the 10\\ er rO" displa)' the offshore ",change proce".,. I denote, \ a~u., of Q,; 2 dennte, Q, Q8; 3 denoles Q, Q8 Qf· and 
the heav) line denotes Q\ = Qs- QB- QE- Qc. The hatched regions betlleen I and 2 dcnnte the maJ(nitude (If QB and the ,tippled rl1!ion, htl lIeen 2 and 3 indicate the 

magnitude of QF' The annual mean nel heal nchange (Q,) i, illdicated for each local ion. L nih arc \\ m'. 

tion of solar radiation at the coastal square at !at 27° \\ lIh the 
minimum value of 131 W 1m' in December and the ma,\lmum \ alue 

of 290 W m' in June. 
The annual range of monthly 0 \ alues IS larger in the coastal 

upwelling areas off northern California and Oregon than in the cor
responding squares offshore, which primarily reflects the effect of 
relatively low cloud cover in summer when the input of solar radia
tion is the highest. The range is large t near the coast at lat. ,WoN 

and SOoN where values range from < 50 Wm' in winter (Chart 12) 
to more than 200 W/m' in summer (Chart 6). The lack of well
defined maximum in solar radiation in the offshore squares at lat. 
2rN and 34 ON is indicative of the extensive area of low-level stra
tocumulus clouds previously discussed. 

The hatched areas between the two topmost curves for each loca
tion in Figu re 19 indicate the annual cycles of heat loss due to effec
tive back radiation, 08- This term shows little seasonal or 
latitudinal variation over the entire California Current region_ 
However, there is a tendency for lower values in summer (Chart 18) 
than in winter (Chart 24), except near the coast between San Fran
cisco (lat. 38°N) and Vancouver Island (lat. SO ON). The principal 
gradients in the distributions of 08 are zonal and reflect the sharp 
increase in mean cloudiness from the coast toward midocean . The 
higher mean cloud cover offshore reduces the magnitude of the net 
long-wave flux emitted from the sea surface to approximately 20 
W/m2 • Near the coast the estimated heat loss exceeds 50 W 1m2 . The 
effects of horizontal variations in cloud cover on OB are enhanced, 
but to a lesser extent, by corresponding increases in atmospheric 
vapor pressure in the offshore direction, and moderated by warmer 

26 

sea surface temperatures offshore \\ ith reo pect to condlllOn near 
the coast. 

The annual C) cles of latent heat flux from ocean to atmo~phere 
are sho\\ n in Figure 19 by the stippled regions between cun-e 2 
and 3. Variations in the latent heat flux are related to fluctuations in 
v. indspeed and sea-air vapor pressure differences_ The pnncipal 
seasonal vanattons in OE occur in the nearshore areas particularl) 
between Cape Mendocino and the Columbia River_ In this region, 
the presence of cold upwelled water at the sea surface in ummer 
cools the air. lowers the vapor pressure of the air close to the satura
tion vapor pressure at the sea urface temperature. and effecti\el) 
suppresses latent heat flux_ This effect i noted by minimum value 
of latent heat flux in a narro\\ coastal zone from Cape Mendocino 
to Vancouver Island during June, Jul" August. and September 
(Charts 30-33). In this region the latent heat flux is lowered to val
ues of < 5 to 20 W 1m". In certain locations the turbulent flux ma) 
actually be from atmosphere to ocean (i.e .. condensation). The 
nearshore areas south of lat. 40 0 N are characterized by relatively 
constant values of OE' about 50 to 70 W 1m". except in the upwelling 
regions south of Punta Baja (lat. 30 0 N) and south of Punta Eugenia 
(Jat. 27°N) in spring and summer. Latent heat flux decreases to val
ue of 30 to 40 W 1m" at these locations due to the depression of the 
sea-air vapor pressure difference_ 

Seasonal variations in OE are less pronounced in the offshore 
regions. Higher mean windspeeds and larger sea-air vapor pressure 
differences contribute to evaporative fluxes which are 30 to 100 % 
greater in winter (Chart 36) than in summer (Chart 30). Horizontal 
gradients of OE lie in a southwest-northeast direction and values of 



latent heat flux are approximately 20 to 40 W 1m' larger in southern 

and otT~hore sections of the grid than in the northern and in~hore 

regions. Values range from about 30 to 60 W 1m' north of lat. 40 0 N 

to about 60 to 100 W 1m' south of lat. 30 0 N. The observed spatial 

distributions of QF primarily result from systematic variations m 

sea-air vapor pressure differences and to a lesser extent from hori
zontal gradients in windspeed. Monthly mean winds are, at most. 

only twice as large off the Pacific Northwest compared with values 

off Baja California. However, mean sea-air vapor pressure differ

ences are 2 to 4 times greater in the southern region than in the 

northern section and 2 to 3 times larger offshore than near the coast. 

The north-south contrast is particularly evident in winter (Charts 

25-27) when the atmospheric circulation off the coast of southern 

Baja California contributes to relatively large mean sea-air vapor 

pressure differences (e" - e" > 10 mbars). During summer (Charts 
30-32), east-west gradients in Q£ are enhanced by the reduction in 

latent heat flux near the coast due to the local effects of upwelling . 

Sensible heat flux between ocean and atmosphere is depicted in 

Figure 19 by the difference between curve 3 and the heavy line 

denoting QN' The magnitude of Qc is virtually negligible over much 

of the California Current region due to the small sea-air tempera

ture differences Ct, - 't < l.0°C) over the area during most of year. 

The sensible heat flux from ocean to atmosphere ranges from near 0 
to 20 W 1m' over most of the grid with the higher heat losses 

(Qc> 30 W 1m2) during winter in the northern latitudes (Charts 37, 

38,47,48). 

The largest Qc values occur during summer in the area adjacent 

to Cape Mendocino and Cape Blanco, when upwelling of cold 
water causes mean ai r-sea temperatu re differences to exceed 

1.5°C; the ocean receives a sensible heat gain of up to 30 W /m' 
(Charts 42-45). Sensible heat gains are < 5 W 1m' during late spring 

and summer along the coast of Baja California and values of 5 to 10 

W 1m2 extend over broad regions from Point Conception to Vancou
ver Island during May, June, July, and August. In a region off the 

coast of Washington, high vertical stability associated with the 

Columbia River freshwater plume (Barnes et hI. 1972) may con

tribute to relatively warm Sea surface temperatures and, conse
quently, to sensible heat loss in this area (Charts 41-43) . 

The net heat gain or loss across the ea surface, Q" is indicated 
by the heavy I ines in Figure 19. The annual mean net heat exchange 
is characterized by heat transfer to the ocean over the entire region, 

a feature previously described by Wyrtki (1965). The annual net 
heat ga in is much larger near the coast than offshore as a result of 

small heat losses by turbulent heat fluxes and the greater input of 
solar radiation due to the lower relative cloud cover during summer. 
The ocean loses heat to the atmosphere over the entire area only in 
December (Chart 60) . 

Over most of the California Current region the net heat exchange 

is determined by a balance between the incident solar radiation and 
the heat losses due to effective back radiation and latent heat flux. 

In the offshore regions the largest heat loss term is the latent heat 
flux., Qt, while along the coast the effective back radiation. Qs. i~ 
the largest heat loss term. Seasonal \ ariations in the components 
contributing to oceamc heat loss are largest in the coastal Up\\ elling 
regions off northern California and Oregon and to a lesser extent 

off the coasts of Baja California and Vancouver Island \\here the 
presence of cold upwelled water in late spring and summer reduce 

the turbulent flux of latent heat and causes sensible heat gain to the 
ocean. thereb~ increasmg the heat Input to the ocean. 

The coastal UP\\ elling zones along the \\est coast of the mted 
tates and Baja California experience the large. t net annual heat 

gain as a result of the combined effec!'> of the Increa~e 111 illcldent 

solar radIation In reg\On~ of mInimum eloudIne and th d (l'ca 
in heat losses hy turbulent flu es. The net annu, I he I gam I large I 

off Cape MendOCInO wllh a mean \alue of 124 \\ m . e.a on, 1\, r 
ialions in the net heat exchange withIn the 1° quares atilac nt 10 Ih 
coast are graphicall) portrJ) ed In the lime ene, I ogram dlSpla)ed 

In Figure 20 The coaslalLOne north of I,ll. 47° 'I chara I nled 

by net heat losses of more than 100 \\' m dunng Deu:mhcr nd 

January and net heat gams 01200 \\ fm dunng Jul) . The co I I 
upwellmg zone between lat. 38° and 44 ° shm\s net heat g.lIn 

of 200 to 250 W m dunng July and relallvel) ,mall heal I<l'"e of 
20 to 40 W m' dunng w inter. The coa,tal square al lat ~4 0, • 

southeast of POInt Conception. expenences net heat gam dunn' 

nearly the entlre year with maximum heat gam> 180 \\' m dunng 
May, June, and JUly. 

There are considerable latitudinal differcnce~ m the annu.ll 
cycles of net heat exchange along the coast of Baja Cultfornl,l. 1'h 

region near Punta Baja (lat 30° ) is characten/ed hy a relatn ely 

small maximum net heat gain during summer of about ISO W III 

due to high cloud cover (0.8) during June and Jul) . The area soulh 

of Punta Eugenia (lat. nON) is influenced by a less ntenSI\e doud 

deck and shows much higher net heat gain. > 200 W/m , dunn 

spring and summer (Charts 53-56) whIch may mask the etleels of 

coastal upwelling on sea surface temperatures In thl' ared (Bakun 
and Nelson 1977) . 

Spectral Characteristics of Heat Exchange Proces<,es 

The monthly mean data desenbed in thiS report resoh e thl: 

annual cycle. However. manne biological communllies mu t 

respond to a wider spectrum of atmosph.::re-('cean \ ariallon nn 
time scales ranging from a few days to ,e\eral ~eaf'> R lall\el) 
rapid diurnal and "event sUlle" lluctuatlon, (I e , pen(xh of 1 10 

d) contribute to turbulent mixmg and dl'pef'>IOn Dr bllllogll:al 
microstructure. L( wer frequency "cllmatll~" \andIIOn~, \\hl h 

appear as long-term trends or periOdiCIties, nr a IrHeryear dltla 

ences. affect fishenes o,er mUl h broader 'paLe and tm'e L Ie 
Year-to-year fluctuations m the timing. Jmpiitude. and pread 01 

the seasonal production cycle in majnr paw n,ng region m \ 
induce slgmflcant changes in recruitment 01 )l'arc.1 e to th fl h 
enes (Cushmg 1975) Annual ditlercne.:: 111 the ~har.ld r of the 

production cycle are envimnmentall) controlled ,md relal d to 

changes in the stability ot the upper \\Jter ("Iumn Whldl I 

enhanced b~ an mcrease in solar radlatlon ,lI1d a dcc.rea C 111 W tnd 

strength. 
Available ,hip reports arc une\enl) dl tl"buted 'n pa .: ,md lin ' 

Therefore. It IS generall) not po .. lhle to con truet LOn 1 tent tin! 
senes of air-sea mteracllon processes t(lr large region and p f\ 

fine spatial resolutlon. b) appl) Illg the Impl' pa e and !lml: <1\ r 
aging methods \\ hlch \\ ere u ed to a emble the Ion tcrIT m nt':1 

meam. \\ here the den. It) of rep'lrt I large c g . w Ithtn 
I II tkJII I n f I 

m 1'10 lh 



NOAA - NATIONAl MARlNE FISHERIES SERVICE 
PACIFlC ENVIRONMENTAL GROUP 

MONTEREY. CALIFORNIR 

NET HERT EXCHRNGE 
( ~RnSIM·1I2 ) 

LONGSHORE TIMESERIES GRID SECT10N ( 1) 
LONG TERM MERN 

JAN FEB MAR APR MAY JUN JUL AUG 

Figure 20.-Seasonal cycle of net heat exchange near the coast. Means 
of net heat exchange were computed by month for the 10 squares imme
diately adjacent to the coast. Units are W/m 2. The contour interval is 
50.0 W/m2. Negative values are shaded and indicate net heat loss from 
ocean to atmosphere. 

fornia Bight (Iat. 32 oN, long . 117 oW; lat. 32 oN, long . 118 oW; lat. 
32°N, long. 119°W) and near Punta Eugenia (lat. 2rN, long. 
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114 oW; lat. 27°N. long. I I SoW). A 23-yr tlmcsene~ (1950-72) of 
monthly values was computed for each I ° ~quare. For these panic
ular grid points . the computed values wcre based on an average of 
10 to 30 observation,lmo. Spcctrum analy\ls was used to demon
strate the predominancc of the annual cyclc and to po,slbly Identify 
othcr frcqucncy bands aCC()UntlOg for suh,tantlal variance 

Power ,pcctm of Q, at each location (Fig 2 I A. B) show ,trong 
peaks at frequencies representing the annual cycle and sugge~t 
lesser peab corresponding to a semlannuill component. Referring 
to the 95 o/r confidence limits for I (J degrees of freedom . it is clear 
that the varia nce associated 'h Ith the annual cycle is at least an 
order of magnitude larger than the average level of variance at 
lower or higher fn:quencles Within thc Southern California Bight 
(Fig 21 A), no Sign ifica nt long period tlucluation~ are apparent. 

Ncar Punta E.ugenia Chg 21 B). there is a general Increase in spec
tral cnerg} density at low frequencies. from a reJatl\e minimum at a 
Ireljuency corresponding to il 2-yr e)c]e to a relative maximum for 
pc nod, exceeding 8) r. ThiS feature is also eVident in pO'her spectra 
01 monthly anomalies of Q (Pig 21 C). for v. hich the seasonal var
iation in the time scries has heen removed h) subtracting (lut the 
long-term (1950 72) month I) mean \ illues The increase In vari
ance at 10\\ freljuencles rcllc<.:t~ the general 2- [() 6-) r persl'itcnce In 
the sign of the Jnnual (2, ilnolllalies ilt the e locations . 

Time series of net heat cxchange mJ) be chamcteriLed b) large 
interJ.I1nuaJ dilterences, persislen<.:e. and lung-term trend~. However. 
these features ma) not be sp:lualJ) cnherem Coherence functions were 
computed to test the signiJicancL of correlations between tune series of 
Q In adjacent 10 squares. In the Southern California Bight (Fig. 21 A). 
coherency sljuared conSistently exceeds the 95 % sigruficance level for 
10 degrces 01 freedom onl) In the trcquenc) band from 0.06 to 0.1 I I 
mo (0.7 to 1.3/ ) n. The spread over several frequency bands retlec~ 
the non~lnusoiJal shape of sea\onaI tlucruatlOns 'hhlCh tend to have a 
faster rate of change LO spring and fall than in ummer or 'h Inte[ ear 

Punta Eugerua (Fig. 2lB), coherenc) squared IS sigruficant (95% 
level) at frequencies corresponding to semiannual and annual peno(lic
illes and at frequenCies <0.03, mo (041) r). Lo\'. frequency coherence 
remams Significant at the 95 % level after sea!>onaI vanallons ha\'e been 
remO\ed (Fig. 2 I C). The lack of Significant coherence between adja
cent squares in the Southern Califorrua Bight probabl) reflects the 
large uncenainl) In net heat exchange calculations based on surface 
observations arehlved In the TDF-ll file. but also rna) be related to 
significant spatial variations over distances < 200 krn in this regIOn. 

These data demonstrate the relativel) large amplitude of the 
annual cycle in midlatitude atmospheric propenies. v.hlch suggests 
that the long-term monthly mean heat exchange fields (Appendix l) 
represent the expected seasonal variability. More extensive time 
series calcul ations have been published b) Clark et al. (1974). 
However. the wide variations and lack of persi tence in patterns of 
net heat exchange anomalies computed from their data. in addition 
to our own results. suppon the conclusion that merchant vessel data 
may not always be sufficiently reliable to compute statistically sig
nificant indices of the month-to-month or interannual variations in 
air-sea interaction processes (Husby 1980). 

Heat Budget of a Coastal Upwelling Region 

The principal processes affecting the seasonal variation of air-sea 
heat transfer over the California Current are related to seasonal 
changes in the atmospheric circulation patterns which modify the 
cloud cover and the oceanic circulation. Coastal upwelling has a 
marked effect on the turbulent fluxes of heat , panicularly off north-
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Figure 2J.- Power and coherence spectra of monthly mean net heat exchange estimates for 1950-72. Spectra are plotted for time series at A) lat. 32°N, long. Il7°W; lat. 32 0 N, 
long. 118°W; lat. 32°N, long. 1I9°W and B) lat . 27°N, long. 1I4°W; lat. 27°N, long. 1I5°W. Spectra of the monthly anomalies from the long-term monthly means at lat. 27 0 N, 
long. II4°W and lat. 27°N, long. 1I5°W are displayed in Figure C. 

ern California and Oregon . On an annual time scale the entire 
region experiences net heat gain to the ocean. Previous summaries 
have shown that the North Pacific Ocean gains heat primarily on 
the eastern side (Wyrtki 1965) , and we have shown that the net heat 
gain reaches a maximum in the coastal upwelling region off north
ern California as a consequence of relatively low cloudiness and a 
change in sign of the turbulent heat fluxes at the sea surface due to 
the presence of cold water during summer. In the absence of a cli
matic increase in the mean sea surface temperature along the coast 
(i.e., in a steady state balance), this net annu .. tl heat gain must be 
balanced by mixing and cold advection, i.e., the influx of cold 
water into the region, either by horizontal or vertical motions. 

In the region of maximum offshore Ekman transport between 
Cape Mendocino and Cape Blanco, the amplitude of the annual 
cycle of sea surface temperature is suppressed (Bakun et al. 1974). 
Near the coast, the difference between minimum and maximum 
temperatures is <3°C. From May to September, t increases at a 
mean rate ofO.5°C/mo. In the offshore areas, the seasonal range of 
sea surface temperature exceeds 6°C and T, increases at a rate 
> 1.5 °C/mo during summer. In the California Current, maximum 
sea surface temperatures occur in September, well after the period 
of maximum net oceanic heat gain in June and July. However, the 
maximum in the annual cycle of QN corresponds directly to the 
maximum cate of change in surface temperature. 

The equation of conservation of heat for an incompressible fluid, 
expressed in terms of mean temperature, T, is given by : 

where a/at is the local time cate of change with time scales large 
compared with the averaging time; QN is the mean net heat 
exchange across the sea surface which heats a column of water extend
ing from the surface to a depth z; Po is density; cp is the spe-

-> -> -> 
cific heat of water at constant pressure; V = fii + "'j is the mean 
horizontal velocity; H,' is the mean vertical velocity component 
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(positive upward); "H and ,,2H are the horizontal gr.adient and Laplac
ian, respectively; and AH and Az are the horizontal and vertical coeffi
cients of eddy thermal conductivity. Assuming a constant mixed layer 
depth, the terms in Equation (II) express a balance between the local 
change of tempecature (heat content) and those changes resulting from 
cadiative and turbulent heat fluxes across the air-sea interface and hori
zontal and vertical advection and diffusion (i.e., mixing). 

To test the general validity of our heat exchange calculations we 
applied Equation (II) to the upper 30 m of the water column in a 3 ° 
square adjacent to Cape Mendocino and centered at lat. 40oN. 
long. 125°W. The terms were evaluated by month and ave caged 
over the "upwelling season" from May to September to obtain a 
mean seasonal heat budget appropriate forthis region . We used cli
matological surface and subsurface tempecature data (RobInson 
1976) to estimate the local change, the horizontal and vertical gra
dients, and the second derivatives of tempecature. Mean east and 
north components of velocity were obtained from seasonal distribu
tions of surface currents based on ship drift observations (Stidd 
1974). 

During summer, the mean net heat flux , Q" across the air-sea 
interface is 180 W /m'. To calculate the equivalent cate of change in 
temperature , we used the constant values p , = 1.0 X 10' kg/ 
m"c!'= 4.180 x 10' J /kg per °C, and.:: = 30 m. ThiS mean surface 
flux equals a temperature increase at the cate of 3.7°C/mo. Ho\\ 
ever, the local change of temperature in the upper 30 m i~ onl)-
0.6°C/mo. The excess heat input at the surface must be balanced b~ 
horizontal and vertical advection and diffusion . 

We estimated mean zonal and meridional tempecature gradJents of 
-7.4 X 10.3 and -3.6 X 1(}3 °CIkm, respectively. The corresponding sec
ond derivatives were 4.7 X 1(}5 °C1km2 in the east-west direction and 
2.0 X 10.5 °CIkm' in the north-south direction. Combirung these \ aJue~ 
with mean east and north velocity components of -2.0 and -10.0 cmls 
and assuming a horizontal eddy diffusion coefficient of 100m 
(Bathen 1971) gives a mean horizontal ad\ection (-VH e VHf) of 
-1.3°C/mo and mean horizontal diffusion (AH v ~HT) of 0.02 "'c mo. 
The sign of the advection term implies cold advection ~hich i con,1 t-



ent with a surface temperature gradient from southwest to northeast 

(Fig. 13) and an equatorward surface current with an offshore compo
nent (Pattullo et al. 1969). At a depth ono m the vertical second deriv

ative of temperature is -8.0 I ()-'°C'm' . The approximate scale for the 

vertical edd) diffusion coefficient is AH,Az = 1.0 X I~ (pond and 

PiCkard 1978): consequentl} Az = 1.0x lO-'m"s. Therefore. vertical 
mixing. as parameterized in Equation (II). leads to a loss of heat at the 

base of the water column at the rate ofO.2°C mo. From the balance of 

terms in Equation (II). we inferred mean vertical temperature advec

tion (- "·aT'a::.) of -1.6°Cmo. In this region. the mean vertical tem
perature gradient in the upper 30 m is approximately 0.05 °C m. These 

values imply a mean (upward) vertical velocit} of32 m/mo. which lies 
w ithm the range of estimates for coastal upwelling regions (Wooster 

and Reid 1963). Similar heat budget calculations fo r an upwelling 

region off Cabo Bojador (Bowden 1977) yielded substantially larger 
10-<1 mean vertical velocities (e.g .. 4-10 mid). The magnitudes of the 

terms in Equation (11) imply that the primary balance in coastal 

upwelling regions is between surface heat flux and horizontal and verti

cal advection. 
The vertical velocity computed from the heat budget equation is 

considerably larger than the mean open ocean vertical velocity 

associated with horizontal divergence in the surface Ekman layer 

(Yoshida and Mao 1957). We used the approximate relationship, 

(12) 

where k ~( v • T ~) IS the vertical component of wind stress curl. and fis 
the Conohs parameter, and distributions of wind stress curl (Nelson 
1977) to Independently compute a mean upwelling velocity of 5 mlmo. 
The heat budget calculations would be consistent with this estimate of~' 
if the surface heat flux. Q,. were distributed from the surface to a depth 
of'iO m 

The uncertainty in each of the terms in Equation ( I I) may be as 
large as the error lfl Q,. which we estimated to be 15 to 70%. Roden 
(1959) estimated an error of 50% in calcu lat ing the horizonta l 

ad\ ectinn term from observed velocity components and tempera
ture gradients In addition. the physical basis for paramete riz ing 
\ er.tical mixing as a function of a constant eddy coeffic ient , Az, and 

the vertical second derivative of temperature. a'T/a;:.' ,is not well 
f(lunded Therefore. the computed vertical eddy diffus ion may 
grossl) under-:stimate the effects ofmixlflg at the base of the mixed 
l.t)er ( 'Iilcr and Kraus 1977). In our heat budget calculat ion . an 
order of magnitude increase in Az \\ould have resulted in an approx
un.lte nalance bet\\een heat gain at the surface and heat loss by hori-
1ont.!1 ad\ eCll(ln and vertical mixlflg. without the req ui rement for 

\ertlcal adHctlOn . Because of the uncertaintles associated with 
Jjl:at nudgll calculallons. the "balance" \\ hich we computed may 

ha\ e been fortuitous. H()\\e\ cr. these calculations demonstrate that 
,lUr \, lue 01 net surface heat exchange are not lflcons lste nt w ith 
IrJd pendent tllllates l)f temperature advecllon and d iffuSIO n. 

SU\li'l \RY A.,\D COI\CLUSIONS 

01 tnbu1ion "f long term composite monthl) atmosphere
can h t e ch<mgc rnl~cs,c, have been presented for the Califor

nia urrcnt n:!gllln O\er a 1 latitude-Inngltude gnd. The month I} 
field n:!rn:! ent Un1manldtlOns ()f the radiative and tu rbulent heat 
flu e compuh:d fnlTll Indl\ IJual urface marine weather report~ 
ar hl\cd In th atlOnal (hmalll' enter\ TDF-ll Jata file. Th is 
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repo rt complements the earl ier work of Nelson (1977) who summa

rized wind stress and wind stress curl over the California Current 

region. 

The climatological fields of surface heat fluxes provide insight to the 

important areas of heat gain and loss in the California Current. The 

region off the west coast of the United States and Baja California is 

characterized by net annual heat transfer from atmosphere to ocean. 

Maximum net oceanic heat gain occurs in the coastal upwelling zone 

off northern California as a consequence of relatively low cloud cover 

compared with offshore distributions, suppression of latent heat flux. 

and a reversal of the sensible heat transfer due to the presence of cold 

water during surruner. These same features (i.e. , maximum net oceanic 
heat gain , low cloudiness. and small turbulent fluxes in coastal upwell

ing regions) are evident in all major eastern boundary current systems 

(Hastenrath and Lamb 1978) . Maximum heat loss occurs during winter 

off the Pacific Northwest. Simplified heat budget calculations demon
strate that our values of surface heat flux are not inconsistent with inde

pendent estimates of horizontal and vertical temperature advection and 

show the important contribution of advective processes in determining 

the seasonal heat balance in coastal upwelling regions. 

Because of the heterogeneous character of the surface marine 
weather observations, relatively large errors are associated with empiri

cal estimates of the radiative and turbulent heat fluxes . Nonrandom dis
tributions of reports, sampling errors, fair-weather bias. and methods of 

computation introduce uncertainties which cast doubt on the validity of 

heat exchange estimates derived from merchant vessel data . Reason

able estin1ates of the error in each heat exchange component (e .g .. 

10 %) lead to errors in the long-term mean net heat exchange, Q.~ . rang
ing from 10 to 70 %. Our analyses indicate that the principal spatial and 

temporal features of surface heat flux over the California Current 

region (e.g .• maximum oceanic heat gain near the coast during sum
mer) are independent of computational methods which use monthly 

mean properties and variable exchange coefficients in the empirical 

formulae as opposed to individual observations and constant coeffi
cients. Spectrum analyses of representative time series of Q, show a 

general absence of variance at low frequencies and demonstrate the 

large signal-to-no i e ratio of the annual cycle in rnidJatitude regions. 
The lack of coherence between time series in adjacent I ° squares is 
partially explained by the errors in monthly heat flux estimates, even in 

densely sampled areas. 

The results of this study will be useful in modeling mean sea

sona l variations in the thermal structure of the California Current. 
For the purpose of indicating anomalies from the long-term means , 
however. furthe r research in marine boundary layer processe is 
needed to pl ace na rrowe r confide nce limits on the derived 

atmosphe re-ocean exchanges. Because the largest relative errors 
a re assoc iated with heat exchange components which al so have the 

la rgest absolute magnitudes (i.e ., Qs and Q£), more extensive 
expe rimenta l studies in the o pen ocean and in the coastal boundary 
zone must be conducted I) to improve the empirical formulae for 
sho rt-wave radiation by using more objectively measured parame
ters (e.g .. sate llite observations o f cloud cove r) . and 2) to evaluate 
the moisture flu x parameterization for wider ranges of atmosphe ric 
stability and wind peed . With the increased application of air-sea 
Interaction research to globa l climatic and fi heries problems, there 
IS also an urgent requirement fo r con en us on the empirical formu 
lae and methods o f computation to be used . Although the absolute 
magmtudes of the long-te rm monthl y mean values cannot be pre
Cisely fixed. the spatial and temporal consistency of independent 
es timates o f surface heat exchange indicate that the geographical 

patte rns (A ppendix 1) a re realtstic and SIgnificant. 
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APPENDIX I 

Monthly Surface Heat Flux Distributions 

Long-term composite monthly mean surface heat flux distributions are displayed in Charts 1-60. Charts 1-12 are the monthly values of 
incident solar radiation corrected for cloud cover and reflection, Charts 13-24 the monthly effective back radiation, Charts 25-36 the monthly 
latent heat flux. Charts 37-48 the monthly sensible heat flux, and Charts 49-60 the monthly net heat exchange across the sea surface. Values 
are plotted in units of watts per square meter. The distributions are contoured with a contour interval of 25 W 1m2 , except in Charts 13-24 and 
Charts 37 -48 \\ here a contour interval of lOW Im~ has been used. Positive values denote oceanic heat gain in Charts 1-12 and Charts 49-60 
and oceanic heat 10 in Charts 13-48. Negative values are shaded and indicate heat transfer from atmosphere to ocean in Charts 37-48 and 
heat 10 s from ocean to atmo phere in Charts 49-60 . 

The month is mdlcated in the figure legend in the upper right corner of the charts. The long-term mean monthly values were computed for 
the approximate time period In I to 1972 . Scattered reports were available between 1921 and 1940 but the bulk of the data was collected after 
1945 . The coatline configuration is supenmpo ed on the grid as a visual aid and does not represent a conformal mapping . 
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Chart I.-Composite monthly mean incident solar radiation for January. 
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Chart 3.-Composite monthly mean incident solar radiation for March. 
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Chart 4.-Composite monthly mean incident solar radiation for April. 
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Chart 5.-Composite monthly mean incident solar radiation for May. 
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Chart 6.-Composite monthly me~n incident solar radiation for June. 
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Chart 7 .-Composite monthly mean incident solar radiation for July. 
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C llart 8.-Composite montlll) mean incident solar radiation ror Augu>t. 

.+1 



34 

33 

32 

31 

21 

137136135134133132131130129128127126125124 123 122 1211 2011 9 11 8 117116115114113112111 
, , , , , , 

~ ___ ~_ _J _ __ ..1 ________ ..1 ___ _ 

NCHl 
NRTIONAL HRRINE FISHERIES SERVICE 

PRCIFIC ENVIRONMENTRL GROUP 
MONTEREY. CRLIFORNIR 

INCIDENT 
SOLAR RADIATION 

LONG TERM tt:AN 
F~ 

SEPTEMBER 

j ___ ..1 ____ ----J----.J---- -!===!="""t--' 

____ ..1 ____ ..1 ___ ..1 ___ _ 

____ ..1 ____ ..I. ___ ..1 ___ _ 
, , , , , 

____ ..I. __ ..I. ___ ..I. __ _ 

, , , , , 
, , , 

____ -'. ___ ..I. ___ ..I. __ _ 

, , , 
, , , 

____ .J. ___ ..1 ____ ..I. __ _ 

, , , , , , 
, , , 

____ ..I. ___ ..I. ___ -'. __ _ _ __ ..1 ____ ..1 ___ _ 

, , , 

____ .J. ___ .J. ___ ..I. __ _ _..I. ___ .J. __ _ 

, , , , , 
____ J. ___ .J ____ J ___ _ 

, , , , , , , , , , , 
____ ..I. ___ ..I. ___ ..I. __ _ 

, , , , , 
, , , 

____ J. ___ -'. ___ -'. __ _ _ _ _ _ .J ____ ..I. __ _ 

, , , 

____ -' ____ ..1 ____ ..1 ___ _ _ _ _ _ ..I. ___ ..I. __ _ 

, , , 

____ ..1 ____ ..I. ___ -'. __ _ 

, , , , , , 

137 136 135 134 133 132 131 130 129 128 127 126 125 124 123 122 12 1 120 119 118 11 7 116 115 114 113 112 111 

Chart 9.-Composite monthly mean incident solar radiation for September. 
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Chart lO.-Composite monthly mean incident solar radiation for October. 
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Chart I I.-Composite monthly mean incident solar radiation for November. 
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Chart l2.-Composite monthly mean incident solar radiation for December. 
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Chart l3.-Composite monthly mean effective back radiation for Januar). 

46 



21 

137 136 135 134 133 132 131 130 L '9 128 

137 136 135 134 133 132 131 130 129 128 127 126 125 124 1~3 L2 1 

N£A1 
NRTIONAL MARINE FISHERIES SERVICE 

PACIFIC ENVIRONMENTRL GROUP 
NON1EREY. CRLIFORNIR 

EFFECTIVE 
BACK RRDIATION 

LONG TERN I1:RN 
FCfl 

FEBRURRY 

Chart 14.-Compo it. monthJ) mean effectiH back radiation ror februar~ . 



137 136 135 1'341 33132 11 1 l i ll PC! l. 'b I '" 1 'I) I .e, 1.'4 I II 1, ' 1 110 IICJ JJH 117 llf, :IS 114111 IIi' 1:1 

50 4.~2~~.e~~6.el~7.2~~.29~.B7~~S.4920. 2.4~'(O~ 

49 .• _.J. S'27~8'3S~'46~8'39~9'7~~6<'S'573).8131.1~ NCHl 

.J .... 1 .'9;27'2~<'7'13~7'9~.J<'6'90:a2'4J36.423e'l~ 
4 .•.. ~. _ _ 3. B729. 24<'5. 55Cf4. 2fS33S. 2132. 7834. 3/~.~8, 

1.4729.37<'7. 74 .'-39ijl .96~835.~~'72.za. th34.7r" 

NRTIONRL MARINE FISHERIES SERVICE 
PACIFIC ENV IRONHEN1RL CROUP 

HONIEREY. CRLIFORNIR 

EFFECTIVE 
46 

45 

44 

4.< 

_1 

4< 

21 

J. r "---../ ,/- 1 
6.B~<'4.59es.9Ile9. ~.~es, ' .4J44~B.17~32.9I<'9.34 

BACK RADIATION 
____ ..I 

_ .. J 

___ .J 

___ J 

~/,.-- , 'I 
1.44~.B4es.3127. 34.263~.6134.2637. 7634. 4532. t2 

, ~' ) 
B.8424.9821.3326. n24.~3. es.21 .~36·:rr93 "f AN 

B.98e9. 61es. BZe9. 1111<'5.60 . 31.~-4~. 12 
, /' ' ) 

.57<', S. 64es.0527 .10<'8. ~36' 2432. 28537.5236.02 
, .( PE 

S.3127.93es. n<'5. tZ<'5.63e9. . 1932.6737. f-43.69 

1.~~.f3~:'913U837.083B. 43.9\ 

.SI<'8.~~67ae.B431.B534.6236.69 2.4645. 7~ 
.lilll21.22e9.~31. 7736.4137.0739. 142.93-47.41 

7.32es.26~./6432.62al.6334.5736.4 4.6447.~ 
. .a:zJ.2B'~~.1l3B.6138.1439.36 7S44.5547.~ pT 

.6631.6733.6836.2136.lil 5.01140.4347.~. 5~ 

( I.HTSI/11Ol2 I 

LONG TERI'I I'EAN 
FeR 

MARCH 

.SI32.6533.3133.924 42.31-43.6546.17,45.26 \ 

1836.1234.1934.5238. 44.S142.0842.1344. \ 

1.6935.1437.2133.99 . 41.5 140 lil545.37 \ 

.6035.4331.9532.5436.9131.56 .~ .36 3142 .• ~ 

____ ~ ____ J ____ J ____ J __ .48~1135.5638. 7',37. In36. 2339. 2438. 44.9\ 

3lil '5J38.2235.84,32;:Ja26fl&;ar82 6J-43.~p , , • I 

.02 B739.48bJ.1837.( 38. 47. 6<' . 1 

• n23.1112 '4733'5235'9i~" 44.5B49.~IIIr+l~ 
¥ 4¥39.1 . -43.734 47. 5247.84 

-1.----'---1/ ,...- . //' . -

0II~.B5T.36.1.6 .6133.31131.89 

· . ____ J. __ _ .J. ___ ..I. __ _ 
, , , , · , · . ____ ..1 ____ ..1 ____ ..1 ___ _ 

, , , , , , 
____ ..1 ____ ..1 ____ ..1 ____ ..1 

I I , I , . 
____ J ____ J ____ ~ ____ ..1 

, " 

, , , 
'" , . _ ___ ~ ____ ~ ____ ..1

, 

___ ~ ____ ~ ____ ~ ____ ~ ____ ~ ___ _ ..I ___ ~ ____ ~ ____ J ___ _ 

I '" , 
, "" I 

, t , t , " ., ____ J ____ ~ ____ ..I ____ ~ ____ ~ ____ ..I ____ J __ • ..I ____ ..I ____ ..I ___ .J _ _ __ ..I_ _ 

, I • I , r I r I 

, " , , , , 

_ • ..1 ___ ..I_.,.-_.J ____ J ____ .J ____ .J ___ _ 

.6721 . 9S<'5. tZes. I • 8412. ~-4lil. 3943. 9S49. 
- - _.J_ - - _..1_ - - - ..1- - ~ J . - :;,1-_;/~.~:.:. -:1--- -..I----~- - --

.J~.19ae:~~I~I/l4~.31~.3146.3B;4'l.22:44. 
137 136 135 134 133 132 131 130 129 128 127 126 125 124 123 122 121 120 119 118 II? 116 115 114 113 112 111 

Chart IS.-Composite monthly mean effective back radiation for March. 

48 



se 

21 

'."~".""""'.""."".'f".'''L ".~~ 
3.373G27.3l29. 7323.B2ee·~1733.2336~7~ 

B'~29'.32~7'5~es'49ee'B4es'5l~'4~. 7\ 

6.1427. sees. 9il2l. 9224. 5l23.662!J-~.0230. 03 
j - j - ' j .,----"f/ ~ 

6'34es'B925'7529·t~32'143l'B434'2602'9l33'7S 
.~ • J •• / ~ 

.6 .0l3~8 3.01l!7.34es.322B.67 3534.89 
.,. J ~. / J 

l.58<32.7B3 727.4529.0525. HjB4.IS 38.97 
A J. J ..! ) 

6.9Se7.3Ile6.27e4.3Ila0;0924.222B~8<34.5534.113I.BIl rA E HN -- ~ --~-- ~- - ~ -- "I"=-- . /\ 
4. 4S<3@B.2624.4le3.0'fa7.5233. 75<32.5839/.1346. 47 

J •• ~J ••• J • ~ ;1'. J. lfi 
•• ' •• J •••• J •••• • 7.66"2~.~5~,2B .. 46~,2B. .~7ilJ2, ~2.124. 32.53 

-il E I"E'WO I 

_ J __ .. J_ ••• J_. ___ 6 •. 52~~~ •. ~7n9~~7. 2~eB.. a~.~3J<34.66a6. 39~ I. 624~. 34 

.~. ~ ... ~. B.78e~ •. ~~}~~6.B5~~B.29L . 35.2839.7438. 64B'I~ 

____ -'. __ • J. ___ oJ 
, , , 

, , 
____ ..I. ___ J. ___ -'. 

___ • .J __ oJ. ___ -'._ 
, , , 

__ . _ J. ___ J. ___ -'. __ 

, , , 
, , , 
, , . 

~!H1 

NRTIO~L RI E FISI£RIES SER ICE 
PACIFIC ENVIR £ RL GROUP 

MCtlTEAfY. CRLIFCJlNIR 

EFFECTIVE 
BRCK RRDIRTION 

[ ISlTTS/M"2 J 

LONG TERtI tt::RN 

APRIL 

~ ... ~ .... .- B'Bil29'.57~ee'36;91'·i::;"."".'''''.' "."~Li\ 
.J • • ~_ ••• ~ •• __ ~ •• _ ~ •••• 1..6 B.57r ... ..... " . .,,, ... ,, .. ".""."".'~3 

.. ~ .... ~ ... ~ .... ~ .... 0.96 9.46a .. 7a2 •. Bla3.11~4.4l4 624 l41. 2644. 4 

0. B.BIl 94<32.65<36.0237.0l37.474. 3745. 
____ -' ____ -'. ___ ..l. __ ..I. __ .,.J. __ J 

, , , 

.... ~ .... ~ .... ~ .... ~ ... ~ ... J ... ~.. 3.4l2!JJ64<34.BIl33.3634.B4<37.0l38. 44.B269..Z1.50.~ 

.... ~ ... _~ .... ~_ .. ~ .... ~ .... ~ .... ~_ 2.24a3.48f'!2.15<32.9635.77<3B.63. l.ill45.~~\ 
, , , 

•••• J •.•• J •••• J_ . • J .. J •••. J ,96<31.44<3. 0, 74<31. 1734. 4l37. 4238.0036.2739. 1238.07\ 

.... ~ .... ' ... ~ ... J .:::::::J .. :.: .... : . . J 2.0l8.5Q2036. 7532. 3802.5735.3437. 5538.6l 

•••• J.... ..~ •••• ~ •••• ~.... •• J J .••• J 1.8431.22<39.8233.4436.1536.4936.3536. 3335.9Iil37. I~ 

•• J ••• ~ •••• : .... : ••• _:.... :.:~ 3.0~36.0330.7902/~~.9632.4435 9635'~ :\ 

• • , • .5323.a;/39.~242~~32.9535.5535.82~ 
-~----~----~ .- ~---- _-' ___ .J I 

_ ••• J ••• _J. J._ •• J_... ..J ___ J •••• J .4l31.4B33.Bil37.5734.642f~32.07 7'1948'~ 
.3l32 94~~6l38.3735. 46.9746.58 

____ -' ____ .J. _.-' •• ..J ___ -' ____ ..1. _ J ---

•••• J ••• J .... ,. J ••• J. 31131.61136.6l31. U· 544 
44.24 

•••• ~ ••• -~ •• ~ •••• J ••• J .J •••• , ., .2723.31126.38 . 5731!S'7 .76 .6345.2248 • 

. 1l24. 7425. 3926. 4328. 7 .6936.734 9 .... 6646. 
__ ..1____ _ __ .-' ____ -' .J. ___ -' __ • .J _.) 

. 6727.61123.5928. il927.97 435.2335.27 '.0746. 
" . -

•••• ~ •••• ~ •••• J •••• ~-. -. J_ ••• J. .0l19.94~4536.153e.3P"i~I33.6A3e. 

137 136 135 13. 133 132 

Chart 16.-Composite monthl) mean etTecthe back radiation ror .\pnl . 



J-

:k 

21 

137 13b I ; ', I ; J I ~ II . t· 

7~~ 
I.S4;U.1624. 70~3.2928.47>25.1if1>25.B827. 4:3835'~ 

.722l.96>25.I!I826.97a~26.4027.IB28. 33.0832. ~ 
IS. 524.4124.82lt025ftf.862 l.~3l.2330.2938.S6 

N~ 

NRTJO~L /'1lRINE F1SJ-ERIES SERVICE 
PACIFIC ENVIRlH1EN1RL CRllJP 

HOOEREY . CRLlFffiN [R 

IS 8026. 8323. S725. 5828. .1Il63111f~'-·5530.~ 
-' i26'Bj f 

EFFECTIVE 
BACK RADIATION 

____ J ____ J ____ J __ · . · . · . · . 

J 
.9623.2627.4928.4128.31127.7229. 32.9435. il6J2. 7b 

1.2527.5325.1626. 7824'1627'5929'~32'4333' 71 

4.01123. 492l.31122. 0U4. 9124. 9728. 8428 32 .• B1.71 
LONG T I't;RN 

/ "..-\ 
4.7327. 4729.782l.sQ0228. I 126.2JOO. 4S.2U3.91 

,/ ) 
4.3522. 5526. 2B29.1IIf3~. 64~. 2232. 7Il • 4l. 71 

'-----; ~ ( .5427.5823. 092l. 67>25. 8429.01 l.1II535.IB37.7

j
42.Z 

2.0228.6125.9526.5124.9427. u;; 134'Iif135'Sl:5'9~ 
.6823.3728. 5729. 6829~31.1if130. 3535. 42 . 446. ~ 

4.0\l24.2126.64~29. 32.9333.7339. '1934.SZ 

.1124.91£8. 7229.18Z7. 6127. 34. szal. 21134.8940 . 

. 892S.4828.41126.62~ ~~.ilI! 1.7336.148. 46'1~ 
1/ "'--__ -

.6926.97 125.63 .9432.5432.6835.7138.2134.68 

F~ 

RY 

.7429.1~. 1.75~~.4 

.6il26.4~~;124.4129.;ZS. 29.3722. ~ 
.9Iil23.28l{!J7e-~8324.6426. 7827.~ 

'9Iil24.7924'1129'75ZS'1326.~.III526 . ~.~ 
.9324.7420.6829. 4224.9Iil19v7924.8927. 4.628. 35.~ 

I iJ326.8426.I71~.022I.eI24.1326. ' 474S'~ 
I. 9Iil25. 2329 . 3620. 61123. n 23.4227. 38. 44 .6847.76 

I 
.69ZS.1220.5529.6226.2B23.1l830S= 37 

____ J ____ J ____ J _ __ .J ____ J ___ _ .:::::ZJ:::~:4:· 
',,2:g?,::: :t:.;::.:: ~l: •. · . 

___ _ .J _ ___ J ____ J ____ J _ ___ J ___ _ . . . 

137136135 134 133 132 131 1301 29 128 127 126 1251 241 23 1;:2 121 ;20119 ;18 11" 116 115 11J 113 1,2 111 

Chart 17.-Composite monthly mean effecti" e back r adiation for l\1a). 

50 



137 136 135 134 133 132 131 130 129 128 127 126 125 124 123 122 121 120 119 118 1 17 116 115 114 113 112 111 

I , I , " t I 

,15. IS : ~~._~3r.-~Z~~ ~ ._~Z~~~.-~I~~ ._~9~~~.-~~~~.- I-~t- }_~._~~C~ 
• "."." ."'i":,~".,~, .• ~"'~,,:,,;',.,~~ 

: ,IS. 28: ~ ~ ._~sj~~._~~~~. __ ~~._ 1_8~~~ .- 1-8~~~.-~~~~.-~S~~~.-~S~~~.-~~ 
: 16.28:18.16:18.5 , 1. 7S~4.43~1.17~ 1.47~2. 72~7.5S~6.5~ : :: :::::: :::: ::::::: ~~.:~;~~.:~~:r.~~~~~.:~~~~.:~~~~~~~~.:~~~~ .: I:~~~.r COLUMBIR RIVER 

____ ~ ____ ~- ___ ~ _____ ~._~6? ___ Z~IS._~Z~~~ __ 7~~~.-~~~.-~~;~~.-i~~~.-~9~~~.-lj~rj 

NORR 
NRTIONRL MRRINE FISHERIES SERVICE 

PRCIFIC ENVIRONMENTRL GROUP 
MONTEREY. CRLIFORNIR 

EFFECTIVE 
BACK RADIATION 

( IJATTS/M"·2 ) 

: ' : • 3~3.99 : 1 ~1.7~~4.31~~-?6~4.91~r45~3.53: 
4 --- -:- ---~---- ~- -- -;~.-S; - -.--4~~.- -;~~.-~:~;.-;:~;.-;B"~~.-~:~~ .-;;t~Lkt-~; CRPE BLRNCO 

----~----~----~---- ---- i----' -- ~----~----~----~----~---- ,I----~ \---~ 

LONG TERM MEAN 
FOR 

4 : : : 19. i;~2. 1l~0.2S~0. 76~4.64~6.S3~6.S4~e._is~9.04~S.03 : 

41 :::: J:::: 1:::: J:::: : ~~~~~.:~~~~.:~~~~.:~~~~ .:~~~~ .:~~~~.: -~~.:~~~~.:~ ~~ CRPE MENOOC INO 

40 : : : 4.44el.4Ze 4. 7S:19!"Y3e2. 78e7.26eS. 3aS.44a4.54aS.51 : 

JUNE 

+~:~:; '.~~:::::~:.:;::~:;~:;~:;>::;::~~ 
, : :: 5.30~4.3B~6.10~4. 79~7.85~ .67~7 . 16~6.60~6.67~4.12: 

____ J ____ J ____ J ____ J____ _ ___ J ____ J ____ J ____ J ____ J ___ J ____ J ____ J ____ J ___ .J 

, I " "" I , 1 I I , 

" , , , 2. 2ge4.06e4. 2SeS. 76e7.54' 1.79a2.ISa3.3Sa0.31a4.91 
I , , , 

____ J ____ J ____ J ____ J ___ _ 

, , , , , , , , , , , , , 
____ J ____ J ____ J ____ J ___ _ 

, , , , 
, " 
, , , 

____ J ____ J ____ J ____ J ___ _ 

, , , , 
, " 

'-~.-~~~~.-;~~~ .-~~~~.-~:~S.-0~~~.-~~~;.-~~~;.-;4~~~.~ -, 
, : '----~----~----~--/I~----~----~----~----, -------, 

, 3.09~~._~?~._~7~~ ___ ~~~.5~;~.S7;3.~2~~~.-~5~~~.- 1-5~~~.-~~:- _ _ , 

____ ~ ____ ~ ____ ~_ _ _ _ 1. 22~1_ ._~9~~~._~1~~~._~8~~~._~S~~~._~8~~~._~9~~~. __ ~ __ " __ ~ __ ._~~ ____ _ 
, , " """"" 
, ,: 7.IZ~2. 74~2.61~2.89~S.Il~5.86~S.57~4.S1~0.S7~3.S : 

, , , 
____ J ____ J ____ J ____ J __ _ 

, , , , 
" , , , , , 

____ J ____ J ____ J ____ J ___ _ ____ J ____ J ____ J ____ J ___ _ 

, I , I , , , , , , . , , , , , , , , , , 
____ J ____ J ____ J ____ J ___ _ 

, , , , 

I , , , 
____ J ____ J ____ J ____ J ___ _ 

, , , , 
, I , I , , , 
, , , I , , 

____ J ____ J ____ J ____ J ___ _ _ ___ J ____ J ____ , ____ J ____ J ____ J ___ _ 

, , , , 
I, '" , " , I I I , , , , 

, , , J , , 
____ J ____ J ____ J ____ J ___ _ _ ___ J ____ J ____ J ___ _ 

, , , I , , , 
, , I , , , , 
" , , , , , 

____ J ____ J ____ J ____ J ___ _ 

, I I , , , , 
, , , ____ J ____ J ____ J ____ J ___ _ 

, , , I , , , , , , , , 
____ J ____ J ____ J ____ J ___ _ 

, , , , --- -!---- -!- - -- -!-----!---- -!- - - - +--.;.---1 , , , , , " 
" , , , , , , , 

____ J ____ J ____ J ____ J ___ _ _ __ J ____ J ____ J ____ J ____ J ____ J ____ J ___ _ 

I , , , , I , , I I , , , , , I I I I I , , , I I I 

I I I I I , j ____ J ____ J ____ J ____ J ___ _ ___ J ____ J ____ J ____ J ____ J ____ J ____ J ___ _ 

, , , , I , I , I , I 
I , I I I 

, " 22 , , , I I I I I ____ J ____ J ____ J ____ J ___ _ __J ____ J ____ J ____ J ____ J ____ J ____ J ___ _ 

, , I , I I , I , , , 

21 
, I , , , I I I , , 

137 136 135 134 133 132 131 130 129 128 127 126 125 124 123 122 121 120 119 118 117 116 115 114 113 112 111 

Chart IS.-Composite monthly mean effective back radiation for June. 
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Chart 20.-Composite monthl) mean effecti\e back radiation for August. 
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Chart 2 I.-Composite monthly mean effective back radiation for September. 
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Chart 22.-Composite monthly mean effective back radiation for October. 
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Chart 23.-Composite monthly mean effective back radiation for November. 
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Chart 24.-Composite monthly mean effective back radiation for December. 
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Chart 2S.-Composite monthly mean latent heat nux for January. 
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Chart 27 .-Composite monthl} mean latent heat flux ror March. 
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Chart 28.-Composite monthly mean latent heat flux for April. 
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Chart 31.-Composite monthly mean latent beat nux for July. 
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Chart 32.-Composite monthly mean latent heat flux for August. 
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Chart 33.-Composite monthly mean latent heat flux for September. 
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Chart 34.-Composite monthly mean latent heat flux for October. 
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Chart 3S.-Composite monthl} mean latent beat nux for "10\ ember. 
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Chart 36.-Composite monthly mean latent heat flux for December. 
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Chart 37.-Composite mootl1l) mean ensible heat flu, for Januar). 
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Chart 38.-Composite monthly mean sensible heat flux for February. 
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Cbart 39.-Composite montbl) mean ,emible he t nU\ for !\larch. 
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Chart 40.-Composite monthly mean sensible heat flux for April. 
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Chart 41.-Composite monthly mean sensible heat flux for May. 
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Chart 42.-Composite monthly meaD sensible beat flux for June. 
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Chart 43.-Composite monthly mean sensible heat flux for July. 
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Chart 44.-Composite monthly mean sensible heat flux for August. 
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Chart 45.-Composite monthly mean sensible beat flux for September. 
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Chart 46.-Composite monthl) mean sen. ible heat nux (or October. 
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Chart 47.-Composite monthly mean sensible heat flux for November. 
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Chart 48.-Composite monthly mean sensible heat flux for December. 
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Chart 49.-Composite monthly mean net heat exchange for January. 
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Chart SO.-Composite monthly mean net heat exchange for February. 
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Chart Sl.-Composite monthly mean net heat exchange for March. 
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Chart 52.-Composite monthly mean net heat exchange for April. 
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Char t 53.-Composite monthly mean net heat exchange for May. 
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Chart 54.-Composite monthly mean net heat exchange for June. 
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Chart 55.-Composite monthly meaD net heat exchange for July. 
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Chart 57.-Composite monthly mean net heat exchange for September. 
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Chart 58.-Composite monthly mean net heat exchange for October. 
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Chart 59.-Composite monthly mean net heat exchange for November. 
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APPENDIX II 

Standard Errors of the Means 

The following tables list the computed standard errors of the monthly means by 10 square area for the heat exchange components displayed 
in Appendix I. Each page contains values for JO 10 squares. Within each group of 10, all 10 squares are defined by a common latitude. The 
first set of values corresponds to the 10 square adjacent to the coast. The final tabulations refer to the 10 square fanhest from the coast. 

The standard en-ors of the means are tabulated for each month and square . The latitude and longitude of the center of the I 0 square are listed 
at the left. Standard errors of the means are tabulated as follows: I) incident solar radiation. 2) effective back radiation, 3) latent heat flux. 4) 
sensible heat flux, and 5) net heat exchange. The units are watts per square meter. The last value is the number of observations used to 
calculate the monthly means and standard errors. 
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LAT ILON JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

21 N QS 5.4& 5.57 5.1l5 7.25 &.34 7.1& &.53 6.85 5.56 5.1t3 6.00 4.75 
111 101 QB 3.17 3.ti5 2.54 2.71 2.43 2.33 2.iJ3 2.04 1.75 2.32 2.97 2.85 

QE 11.76 8.98 6.81 10.41 5.91 6.58 5.1}6 7.02 7.39 7.86 1(J.66 7.26 
QC 3.34 2.28 2.02 3.30 2030 2.11 1.74 1.82 1.78 2.07 2.33 1.40 
UN 14.!}4 12. G 4 9.42 14.17 8.32 9.73 8.91t 10.31t 9.59 9.91 13.1 8.61 

OBS 50 53 77 57 81 75 81 66 86 73 52 67 

21 N QS 7.05 7.48 8.15 10.21] 7.71 7.84 9.7 j 9.21 1l.26 7.33 6.78 6.03 
112 101 <1B 4.19 3.88 3.47 3.93 2.92 2.98 3.14 2.95 2.82 3.06 3.54 3.66 

QE 10.42 9.42 1().82 12 .05 9.35 9.11 9.&9 12.41 13.89 13.35 10.12 10.97 
QC 3.16 2.29 3.56 3.0a 2.86 2.34 2.55 2.95 3.47 3.01 1.77 2.65 
QN 13.97 12.35 15.16 15.69 13.61 11.69 14.08 17.50 18 .13 16.73 11.82 1J·t~ OBS 33 45 37 36 53 57 40 32 43 35 28 

21 N is. 3.82 1l.35 8.52 11.15 9.09 10.98 11.82 13.02 1G. ~9 13.01t 8.85 6.23 
113 101 !.IB 5.37 4.u5 4.14 4.21 3.48 3.90 3.ltl 4.15 3031 4.29 1t.1t4 4.10 

QE 15.56 12.21 18.45 12.55 12.J6 10.41 1a.71 17.60 12.89 12.64 U.57 13.33 
i:lC 4.75 3.64 4.72 3.77 It. C 4 1t.19 3.33 3.44 4.20 1t.00 1t.28 3.59 
QN 2').47 16.71 24.21] 16.63 17.02 13.96 17 .G7 23.15 14.53 18.43 21.05 16.77 

08S 23 32 28 31 31t 29 29 21 27 23 23 itO 

21 N (lS !}.84 8. G 9 9.33 13.21t 12.G4 17. G 7 13.65 18.37 14.03 9.68 9.21 7.09 
114101 IJB 5.59 4.48 3.73 5.38 1t.27 5.82 3.74 5.ltO 4.55 3.66 4.29 4.59 

QE 15.8t.. 13 .48 12.03 2a.GIt 16.69 15.66 19.29 29.16 14.13 17.50 14.00 10.31 
QC 3.86 4.31 3.39 5.33 5.52 6.53 5.73 7.43 4.81 2.63 2.15 2.71 
QN B.15 19. a 2 15.B 28.!}7 22.62 23.05 25.58 313.66 21t.21 19.32 15.51 11.87 

08S 23 31 29 21 21 16 2u 13 21 19 21 24 

21 N CIS 10 ... G 11.47 11.79 16.77 12.85 12.67 13.24 19.26 13.92 9.48 8.93 8.5'2 
115 101 l~B 5.24 5.38 5.09 6.4&- 5. ) 0 3.84 4.11t 4.97 4.23 4.03 4.17 4.98 

IJE 27.58 22.89 18.77 18.90 11.87 11.69 6.44 13.75 16.65 16.29 22.93 16.35 
QC 5.42 6. Be 5.97 6.86 4.89 2.91 4.21 3.75 5.28 2.76 8.45 4.40 

\C) QN 32.47 32.5:) 27.29 27.59 17.30 15.48 15.02 2j.26 22.&3 22.99 29.78 21.54 Ul 
03S 15 113 26 13 23 17 17 10 18 15 12 21 

21 N as 1).36 12.5 B 10.79 16.10 16,:]!} 15.87 13. a 2 2;].08 14.77 10.11 14.36 9.64 
116 101 :)6 5.70 5.37 4.6~ 6. '36 5.&3 4.83 3.3& 5.33 4.]5 3.71 7.88 6.09 

(1£ 17.93 13.3<) 15.42 21. 83 13.130 14.50 IIt.47 13.37 21.37 15.62 22.40 19.06 
ac 4.48 2.65 3.65 7.59 3.4J 3.64 It.il3 5.44 6.21t 2.lt9 7.01 It. 71 
rm 24.52 17.75 2fJ.lt2 31.12 12.93 1':1.11 19.02 23.19 33.27 21.55 29036 25.31 

OSS 12 11 25 lit 1G 12 22 12 14 14 10 12 

21 N US 9.45 13.,j 5 10.25 15.49 2).18 11. 99 11. 20 IIt.21 12.18 15.59 14.54 9.04 
117 101 OB 5.47 &.25 3.87 5.38 7.1l7 3.53 2.56 3.76 1t.19 4.79 S.10 4.50 

flE 16.15 14.31 15.15 16.41t 14.76 IJ .17 21.17 12.12 19.97 18.97 22.11 24.95 
ac 4012 5.87 4.60 6.59 4.135 3.34 9.35 3.75 5.72 4.53 9.51 7.83 
IN 22.::'7 21. G 2 21.75 26.59 15.38 13.73 34.13 17.38 29.09 28.18 34.97 34.35 

03S 18 12 2 'J 17 9 19 12 17 18 12 11 11 

21 N iJS g.~4 12.7) 12.73 15.35 13.44 11.27 7.68 12.44 13.43 10.15 10 .82 9.00 
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QE i.J.C8 12.47 15.15 9.78 U.77 7.4a 7.65 14.44 19.36 13.40 11.67 12.59 
QC 1t.49 3.17 3.138 ltol8 2.21 2.% 3.32 1t.21 6.22 4.32 3.11 4.37 
QN 1'-+0 34 16.63 11l.27 15.57 20.3 1J 11.83 14.31 23.69 29.84 18.08 16.08 14.81 OJS 15 26 2) 21 23 27 28 10 1& 21 23 17 
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03S 33 27 41 33 35 31 25 31 25 28 20 

22 N as lS • lit 9.63 10.43 15.2 '] 9.b5 7.86 13.39 B.2" 13 .117 8.82 8.76 1.07 
11& w .)8 5.53 !t.91t 4.5'3 4.82 J.43 2. (6 3.83 5. a .3 5.13 3.97 4.29 4.8,. 

'JE llt.79 11.2;) 15.20 :? 6.87 13.32 11.94 lJ.CJ1 12.78 19.11 10.41t 1,..30 19.87 
~C 5.49 1t.21 5.51 7.44 4.99 4.21 3.26 3.67 5.29 3.19 3.06 &.33 
~N 2 ·) • 1 ; 17. ~ 7 22.11 3803 J 19.4 ) 16.'31 15.58 22.66 25.36 13 .66 19.32 25.&5 

O"lS 2G 25 25 lit 29 26 21 15 19 11 23 22 

22 N 'is 7.43 1:l.&4 9.18 14.0} 14.73 lQ .56 16.18 1~. 0 7 12.23 11.0& 10.72 8.72 
117 \II 1B ,+.71 5.24 3.115 4.74 5.16 3.13 4.37 6.05 3.68 ".82 5.05 5.11 

.)£ 1~ ... 1 9.~d 15.13 13.95 15. 21 U.94 11. 38 1·J.56 21.38 12.06 10.08 8.55 
;JC 5.51 1. t: 1 4.'36 '+.64 3.27 3.41) 3.9 It 6.16 5.40 3.66 2.29 3.1 .. 
GIN 23.78 13.34 20.511 21l.85 21",7 16.83 2.3.22 2'3.89 2'3.25 11.93 11.58 12.92 

0-3S 19 23 22 19 15 1G 16 14 16 17 16 11 
22 N 'is '3.99 11.18 1 G .23 13 .12 8.6" 13.69 19.19 13.51 11).C2 20.15 10.86 7.70 

116 w JB 6.54 5.5 .. 4.25 5.15 2.81 4.56 0.6'! 3.52 4017 8.25 5.,.2 ,..11 
(JE 23.24 13.12 13.65 12.5S 18.61 1".71 17.21t 22.30 22.74 22.73 24.60 19.78 
JC 8.:;3 0.~9 7.~2 4.76 5.41t 5.68 ,..65 5.61 5.36 4.56 ... 60 6.52 
IlN 31.52 19.18 22~ 11 14.74 22.55 22.59 ? 2.51 31.23 34.32 21.23 32.18 27.37 

O·)S 14 15 16 18 13 10 10 14 13 8 11 21 
22 N as 11.51 13.73 1. '20 12.71 16.u9 9.10 lD.39 16.20 12 .10 13.19 8.42 11.46 

119W ;~B 6.44 5.95 2.72 4.71) 6.9& 2.70 2.84 4.90 4.50 5.89 ... 20 8.31 
Qt:: lJ • .:.3 21 • ~ 7 19.36 11.37 11.27 11.2& 12.65 17.91 1&.:9 11.15 11.35 29.9,. 
QC 4.57 6.23 5.26 4.35 3.51 2.E1 3.29 2.88 6.74 5.16 3.06 11.63 
QN 11. C 7 31.93 24.96 17.78 2 :].15 14.38 IIJ.29 25.29 2'+. 31t 11.3" 15.1,. ,.1. II It o '3S 13 1& 15 21 lit 14 16 18 18 16 21t lit 

22 N as 9.U2 11.69 1;;.9& 1".95 6.55 25. 0 ~ 1,..52 17.13 13.&3 13.,.1 1.65 1~.29 12:J if as 5.71) 5.~6 3.97 6.&9 2.37 9.3 ".95 6.11 3.~5 5.69 4.65 .61 olE 14.12 16.C5 13.81 .. 3.98 13.49 49019 16.41 7.8& 2 ~ . 67 14.02 9.60 25." 
I1C 303,. 4.39 1t.64 3.37 4.11 13.19 5.CS 10.16 2."8 6.40 3.69 6.67 aN 15.51t 23.3 } 18.92 B.57 16.30 57.58 26.,.6 15.88 26.81 17.98 12.13 33.11 oas 14 17 22 16 29 9 12 12 1" 12 18 



LAT/LON JAN HS MAR APR I1AY JUN JUL AUG SEP OCT NOV QR 

23 N ilS 1.45 1.59 1.76 1.89 1.93 2.18 1.79 1.84 1.74 1.46 1.33 1.39 
111 w (,IS .95 .89 .81 .79 • 76 .83 .59 .57 .59 .62 .15 .9 .. 

IlE 3.13 2.71 2.74 2.32 2.35 2.13 2.01 2.42 2.90 2.S1 3.3S 3.59 
Qe .d5 .75 .92 .88 1.G5 .97 .67 .63 .68 .66 .71 .11 
ON 4.114 3.48 3.80 3.33 3.60 3.34 2.87 3.26 3.79 3.60 4.1,. 4." 

06S 738 740 782 812 13&5 781 824 831 766 860 74,. 67. 

23 N QS 3.&3 4.73 5.31 5.21 5.G5 4.80 4.&7 +.75 4.33 3.35 3.38 3.63 
112 W QS 2.34 2.61 2.51 2.12 1.86 1.&1 1.54 1.46 1.40 1.45 1.87 2." 

QE 6.51 7.76 7.77 5.79 5.20 4.03 4.17 6.20 6.65 5.46 6.83 9.~1 
QC 1.84 2.6" 2.,.4 2.15 2.28 1.63 1.42 1.56 1.58 1.45 1.S8 2. I 
'IN 1i.34 10.58 10.65 8.43 8.25 6.31 6.27 8.'+0 9.!J8 7.51 8.66 Ud' 08S 118 87 94 106 133 165 143 125 1'+7 147 113 

21 N 1S 6.&1 7.66 8.2:! 8.46 7.46 7.59 7.12 7.60 6.31 6.41 5.03 5.28 
111 ~ QS +.29 4.19 .3.64 3.57 2.81 2.67 2.33 2.18 2.20 2.54 2.17 3.30 

QE 12.9& 12.23 10.72 7.82 8.13 6.90 5.87 7.24 9.'+1 7.89 7.81 13.26 
I~C 5.18 3.11 3.73 2.83 3.4" 3.22 3.01 2.08 2.37 2.42 2.13 3.72 
QN 16.C8 15.62 15.83 11.63 12.63 11.83 1!l.14 11.52 13. 07 12.24 11].23 17.79 

ass 38 34 35 45 65 65 61 59 71 61 62 40 

21 N (JS 6.C7 7.85 6.62 7. 75 6.51 7.26 7.29 6.12 6. "2 5.56 4.39 6.01 
114W QS 4 • ..;7 1.98 2.qil 2.8& 2.51 2.39 2.49 1.73 2.35 2.64 2.24 3.63 

QE r.55 9.41 8.41t 8.52 7.42 6. {; 8 4.91 7.78 9.60 11.29 11.31 12.95 
'JC 2.ll 3.71t 2.78 3.2& 3.3" 2.51 1.77 2.23 2.&0 3.23 2.84 2.S4 
'IN d.':Ia 12.23 11.54 13.2 J 11.30 9.29 8.79 1J.86 13.54 14.29 14.69 16.56 

Q-3S ,39 3,. 46 55 71 &7 77 8& 65 57 54 36 

21 N (JS 5. 'H 7.9 J 7.26 7.1)1 6.95 7.37 8.59 9.14 6.92 6.36 5.59 4 •. 70 
115 w I~B 3.7.J 3.83 3.35 2.75- 2.75 2.70 2.66 2.61t 2.38 2.75 3.16 1.18 

(JE tt.71 11.) C 8.D8 9.41 9.61 7.39 &.16 10.08 1~.34 8.12 8.69 12.66 
flC 3.14 3.52 2.71 2.9~ 3.37 2.34 1.93 2.93 2.dl 2.69 2.39 3.66 

IC ON 12.4" 15.9·J 11.37 13.32 13.,.1> 1,j .87 11.,.3 15.05 13.57 11. ,.9 11.11 16.16 ..J 
0'3S 35 41 ,.8 63 63 52 54 45 61 6il 51 ,.9 

21 ~ lIS n.lOF, 7.73 7.54 9.07 6.96 7.5J 7.53 ~. 96 7.7" 7.09 5.66 5.73 
116 w J() 4.3'; 4.31 3.4& 3.47 2.53 2.48 2.36 2.74 2.97 3.20 3.23 3.72 

11E 1) .55 12.5,J 10.55 11.81 13.22 9.87 4.61 3. & 9 12. j a 8.26 11.22 10.39 
'lC 3.63 2.94 4.65 3.91 2.46 3.41 1.94 2.5] 4. J 8 Z.07 2.35 2.76 
'IN 13.55 14.95 llt.38 15.83 11.15 12.87 9.23 U.35 17 .10 9.72 11.94 13.5" 

0-3$ 311 33 39 38 61 36 58 46 46 42 ft3 44 

2 J N 'IS 7.,+3 ~.47 7.39 8.96 1. ,J 7 7.61 d.O; 11.27 9.?] 8.67 8.66 5.1,. 
117 W UA 5.39 4.52 3.32 3.46 3.63 2.62 2.,.5 ~. 7 1 3.31 4.29 4.71 3.02 

IJE 16.59 11. ~ ~ 9.03 !.l.96 1]. ';'7 3.42 5.U 1~. 31 12.27 1 il .C 3 13.9il 'h88 
,)C 4.bl 3.21 2.92 5.42 4.31 3036 2.2) ~.4~ 3.~5 2.76 1.12 3.76 
IN 2. j • ~ 7 14.15 12.'1'1 16.23 15.,J" 11.9" 9.88 llt.93 15.92 lft.34 18.9ft 14.0S 

03S 22 21 51 35 '+It 41 37 23 33 30 27 1t6 

23 N 'IS 7. i\ It 1).35 11.26 7.98 9.55 9017 1]. Q9 11.4J 1!..27 10.28 1).95 6.~0 
lld w HI ;:; . ,~ ;; 1t.ll6 5. ; ~ 3 • ~ 8 Lt.l; 2.91 3.31 ).47 .... : 1 ".27 5.20 3. 0 

H:: l? So 1 L c 1 g •. 7 ~ 11.69 12. 35 1 J. 6 7 1Q. d2 1'.18 1 5. 36 12.,.2 /).54 9.9Z 
Ie 1.37 ..... 2 3. 51 . ,"/ 3.75 3.25 J.22 <..1>2 3.57 2.73 3.ll 3.06 ...... :.t 

IN 11).53 l'L 1i2 14.4~ 16.2'1 15.27 15.5& 16.99 1'\.58 19.27 14.65 13.91 13.00 
OlS 26 2 ; ~2 3~ 31 25 2'+ 18 26 23 23 30 

21 "4 IS L .. ~ ~. 77 9.1~ 1 J • <'0 1].23 '1. F: 6 9.g2 17.4" 1 C • 30 9.76 7.06 8 .s~ 
119 W 'l13 6.5:.- :. .11 ... ~2 3.5: ... 22 3. 37 2.">2 :;.14 J.~l 5.06 1t.12 5.1 

J£ 1.,.7<; 11 • '+ : 11 • ~ 6 : 1. b'~ 11.27 11. b:; i.22 1 ~. 99 19.71,; 10.91 19.86 22.92 
lC ~ ... ~ ? • ; Ii 3. y') 2.5 .. 3..:: 8 2013 2.28 ...75 Fr.2:i 2.30 7.09 1t.0l 
IN 23. '+ J 15.1 1 1 f;. • b ~ l? .7 J 14.53 15.31 13.71 22.6C 2 i. "oJ 13.51 21t.]9 26."9 

OIS 1 .j ;: '1 ! J 2; 31 :r ) 22 15 18 22 1ft 21 

23 N ,$ 7.1l . '. 1. 2 • '+ : J • '~ ~ 1 l.~_ 1 ..... 3 1 ~ 03" 1 ~. II 2 11.?9 16.32 8.21t 5.S7 ..... \. .. 
12l w J.J ~ . 7 j • : 1 ... ~ L ~Ii 5.77 ~.~l S. it 3 4. C & .\ • ., 3 &.52 4.45 3.63 

'f J. 7 11.7 .. 1 :.. • .. : 1. '11 : J • 7 .. 1].7:; 17.51t -l.95 1 ~ .;.2 1'5.13 11.78 n.09 
JC } . J • :.' ~ . . .~ " • 7 oj 3.1):; 4.27 ~. 'H ~ .11 ".~1 1. gO Z .lD 2.52 
III 1 ... ., :. " . 1 ~ 1 '~ • 1 1 7 • : 1 if." 7 2~.5oj 2 i. 2: 1';.45 1;. H Z 2.07 15.33 1<1.95 

'J !$ 6 1 j J ~o) 15 13 12 17 ?Q 13 23 21 



LAT/LON JAN F ::: B MAR APR HAY JIJN JUL AUG SEP OCT NOV DEC 

24 N ''lS 1.':13 2.32 2.35 2.74 2.g2 3.G6 2.5'3 2.51 2.20 2.16 1.6& 1.62 
111 w (~B 1.31 1. 2 g 1.12 1.15 1018 1.23 .88 .80 .80 .g8 1.07 1.31 

Of 3.74 3.55 3.21 2.g3 3. J 6 2. 6 0 LIG 1.57 .3. g4 4.62 4.63 4.37 
'JC 1. : 5 1. 8 0 1.lg 1.15 1.46 1.33 .g3 • g 2 1. ": 0 1.08 1.0g 1.16 
SI N 4.81 4.63 4.48 4.31 4.75 4.30 4.18 4.5 g 5.10 5.8g 5.72 5.1+7 

O,3 S .. C5 358 421 3g7 ltSo 4G 1 400 440 395 370 401 370 

24 N OS 1. 3 2 1.53 1. 6 1 1.8'+ 1.g3 2.15 1.70 1.78 1.50 1.40 1.25 1.22 
112 w 08 .91. .87 .75 .77 .77 .81 .6 G .5g • 50 .01 .73 .89 

')E 2 .33 2.23 2.11 1.77 1.60 1.40 1.06 2.30 2.51 2.64 2.75 2.93 
':lC .7 G .64 .75 .73 .83 .75 .64 .67 • &5 .64 .73 .77 
ON .3 • ] 7 2. g2 3. C J 2.68 2.66 2.57 2.54 3.13 3.32 3.37 3.51 3.71 

03S 341 ., 43 g53 g38 1)15 g44 968 g14 942 991 895 812 

24 N OS 3.73 4.76 4.49 5.38 1).45 5.25 4.91 4.5 ') ,3.88 3.83 3.25 3.1t6 
113 W QS 2.55 2.5'3 2.13 2.28 2.03 1.89 1.61 1.46 1.39 1.53 1.78 2.1t<} 

'~E 6.g7 7.Cg 5.94 TotC 5.21 4.0 <} 4.10 0.21 7.05 7.39 &.56 8.33 
QC 1.38 2.5J 1.g6 2.96 2.47 1.76 1.54 1.87 1.g1 2.20 1.56 1.82 
QN 3.d9 1 i) • 0 G 8 • '.l9 9.82 3.12 6.86 6.30 8 .5& 9.32 10.34 8.53 10.33 

OSS % 96 137 lUg 127 154 142 155 158 138 132 102 

24 N IlS 6.66 6.10 9.86 10.g3 g.15 7.3g g.56 7.45 6.95 5.73 &.55 7.96 
114 W Q8 4.59 4.4'3 4.40 4.13 3.11 2.22 3.10 2.28 2.39 2.72 3.59 5.1t& 

OE 11.32 1>3.77 10.77 9.05 6.'38 7.53 8.12 6.13 8.27 11.00 13.83 26.35 
QC 3.12 4.63 3.75 .3 .11 2.85 4.63 3.52 1.83 1.8g 3.31t 3.41 6.91t 
QN 15.20 2 3.53 15.21 1 0 .65 11.57 13.28 11.68 8.91 l e .4& 15.11t 18.70 33.89 

OBS 31 2d 32 29 42 45 40 61 65 50 31t 19 

24 N (~S 7.12 '3.41 1i.27 !J.3J 7.85 g.37 6.60 g.46 6.60 7.03 &.65 7.03 
115 W 1)8 i+.98 5.43 3.7') 3.17 2.g6 3.30 2.38 2.85 2.'51 3.25 3.64 1t.39 

(lE 1.2.8 0 11.56 9. :] 5 7.68 6.91 7.28 5.43 6.54 7.39 11.42 9.98 17.&6 
QC 3 .53 2.74 3.17 3.4 u 2.'33 2.56 2.G9 2.32 2.75 2.56 3.03 5.33 

\0 aN 10.28 13.63 14.2& 11.78 IJ.31 10.75 7.55 11.86 18.86 14.25 13.95 21.08 00 OdS 27 27 34 42 52 46 8iJ 43 60 50 38 21 

24 N as 6 ... 6 &.94 g.21 7.9 ') 6.62 7. () 4 7.73 6.80 8.00 6.96 5.20 5.ltl 
11& Ii '18 't.51 4.10 4.23 2.94 2.4'5 2.38 2.54 2.12 2.g7 3.13 3.00 3.1t0 

QE 7.'31 7.50 1003g 9.23 6.96 6.31 '5.10 7.8& '1.62 9.01t 8.g5 11.19 
QC 2.g4 2.69 3.73 2.'35 2.60 2.79 2.14 2.22 3015 2.50 2.30 2.68 
UN it.25 9.05 13.6& 12.99 9.57 10.13 1\.82 11.11 1'5. % 12.12 11.30 IIt.06 

OBS 27 35 3& 50 66 60 &3 &7 51 53 50 38 

24 N QS 6.17 7. 8& 9.91 g.22 7.n 7. '5 3 7.20 8.4g 7.71 7.22 5.35 5.08 
117 w (18 4.;Jl !t 031 40'32 3.62 3.u9 2.58 2.29 2.64 2.71+ 3.19 i· 8 & 3.52 

!JE g.14 9.46 8.90 10.37 7.73 7.12 &.59 g.78 9.39 8.1+0 1 .30 7.50 
'lC 3.31 2.63 3.34 3.44 2.'5J 2.87 2.36 2.60 3.13 2.85 3.30 2.55 
QN 12. :" 7 12.98 1C • . ; 2 13.27 13.78 10.83 9.21 1'+. itS 14.60 12.75 15.03 10. Zit 

OoS 38 28 29 40 58 62 &4 58 53 52 It It 51t 

24 N QS 6.49 &.83 7.91 8.78 7.17 5.7<:! 8.81 U .Oil 8.03 &.10 5.87 5.35 
118 W QS 4.j6 3.77 3.45 3.64 2.&3 1.85 2.87 3.17 2.10 2.98 3.36 3.58 

(lE 8.54 9.09 9.11 11.4J 0.42 7.43 &.50 9.0 g 9.88 7.65 11l.1t0 9.5i 
I~C 2.31 2.77 3.92 3.6r, 2.87 2.58 2.&& 2.55 3.49 2.37 3.50 2.& 
'1N g. 5 :J 11 • 'Jl 13.45 16.13 g.56 11.01+ 10.25 12.53 14.62 11l.28 14.21t 11.71 o 3S 23 4Q 40 33 52 43 1t3 35 41t 50 1t6 31t 

24 N QS 6.74 7.6'3 7.&2 7.38 7.54 ~.41 7.&9 g.52 6. C 4 1.78 6.75 4.79 
119 Ii '16 ... 2& 4.01 3.48 2.67 2.78 2.70 2.32 2.81 2.gl+ 3.61t 4.18 3.25 

'lE 7. '35 11. 6~ 9.42 8.82 9.71 7.09 &.87 9.79 16.24 10.ltl 12.65 6.38 
(lC .3.12 4. Cl ·j 2.7& 30lQ 3.44 3.15 2.28 3.5& 3.28 2.61t 3.08 2.06 
I)N 11.16 1& • G J 12.4il 1(J .48 14.19 11.88 9.85 14.72 21.28 14.10 15.58 8.06 

O)S . 28 35 46 41 51 3& ItS 35 30 33 31 311 

24 N as 6.73 7. 04 7.71 8.57 7.69 1.67 7. ·35 12.7& 11: • as 9.39 &.33 ~:U 12!l W QB 4.59 3.77 3.24 3.39 2.92 2.1+9 2.3& 4.05 3.40 It.llt 3.5 
(~E !'J.47 &.95 '1.0& .~.&4 8.18 11.11 7. Q 2 12. g5 14.73 12.40 11.30 8.88 
'lC 3.49 2.97 3.1 '3 3.03 3.8,) 3.28 2.!H 3.34 5.45 3.39 2.1t6 2.55 
:jN 13.65 9.41 12.26 11. 56 11.C8 16.58 1;).28 20.62 18.21 17 .60 14.18 10.10 

0 3$ 31 47 39 34 38 25 31 23 25 ;U 37 37 



LAT/LON JAN FEB "'AR APR t1AY JUN JUL AUG SEP GeT NOV ·1Ji~ 

25 N as 1. 26 1.4& 1.59 1.86 1.95 2.11t 1.85 1.78 1.5& 1.36 1.25 1.14 
113 W UB .88 .85 .76 .79 .78 .81 .63 .60 .57 .61 .76 .87 

ilE 2.29 2.18 1.97 1.60 1.46 1.35 1.43 2.21 2.41 2.1t5 2.58 2.71 
ac .&7 .68 .69 .71 .68 .65 .61 .72 .76 .65 .70 .68 
QN 2.98 2.83 2.72 2.37 2.34 2.38 2.40 3.06 3.30 3.21 3.34 3.36 

oas 909 gO 3 lel0 1000 1052 1020 lOU 991 979 992 955 891 

25 N QS 3.45 4.61 5.31 5.37 5.44 5.55 5.63 4.83 4.43 3.65 3.71 1.12 
114 H 11B 2.42 2.5 '3 2.65 2.22 2.12 2.04 1.90 1.6G 1.60 1.72 2.16 2.1~ 

QE 6.77 7.73 7.05 5.5Q 5.(;9 4.02 4.18 4.25 5.79 6.95 7.34 8.3 
QC 1.95 2.85 2.67 2.09 2.43 1.86 2.05 1.51 1.79 1.87 1.93 2.08 
UN 8.46 11.00 10.25 7.93 7.63 &.1t9 7.81 &.70 1i.26 9.18 9.41 10.34 

06S 104 85 91 112 12S 148 123 161 139 134 111 90 

25 N QS 8.89 8. a 2 10. G 0 7.134 8.61 8.26 7.48 8.00 7.96 6.21 5.91 5.61 
115 If (,IS 5.96 1t.51 4.13 3.2'] 3.07 3.17 2.40 2.62 2.94 2.84 3.36 4.40 

QE 9.39 9.93 11.7& 10.75 5.27 5.79 4.71 7.17 7.68 9.42 12.29 17.58 
QC 2.61 3.46 3.59 3.23 2.80 2.91t 2.58 2.26 2.55 2.54 2.70 4.58 
QN 11.49 12.98 1&.86 13.9& 1].96 9.67 9.67 10.30 11. Sit 13.13 16.1t2 Zl.14 

oas 20 25 29 49 55 48 68 55 55 51 35 Z4 

25 N QS 12.03 8.83 10.50 11.81 8.37 9.75 9.75 '3.25 9.J2 10.95 7.03 10.73 
116 W UB 9.23 4.84 4.77 5.11 3. G It 3.34 3.31 3.15 2.g8 5.33 4.41t 7.13 

QE 22.60 12.54 13.86 7.34 6.82 &.96 6.72 8.18 11.61 12.52 9.26 24.91 
(JC 6.43 5.21 4.50 4.46 3.59 2.00 2.57 2.74 3.60 3.04 3.85 8.40 
GIN 27.97 16.7 J 17 .60 11. 33 12.36 7.60 11.73 11. a C 17.25 17.26 13.37 33.51 

oas 13 20 21 19 32 29 37 37 32 20 26 9 

25 ill QS 8.25 8.44 '3.30 9.14 8. :; .j 9.44 8.&1) 7.ltC 9.55 6.87 5.86 7,,25 
117 \oj llB 6.14 5. G 8 4.15 3.65. 2.64 3.07 2.81 2.36 3.43 3.16 3.51 5.04 

(~E 1U. '31 12.72 7.65 8.89 6.66 7.61) 5.60 7.12 7.32 9.59 12.11 10.71 
QC 4.71 6.13 3.3J 2.86 2.~8 2.59 2.66 1.56 3.20 3.41 3.02 1.60 

\0 r.1N 15.54 17.58 12.29 11.62 1 ·J.82 12.51 1].05 1].01 11.65 14.01 15.17 14.46 
\0 Ot3S 21 23 30 34 49 36 48 53 36 37 32 20 

25 N ()S 6.72 7.92 10.~9 '3.41 6.35 6.71 7.3G 7.1& 13.21 7.25 5.59 4.94 
1113 If (~B 4.28 4.91 4.71 3.71 2.29 2.42 2.37 2.51 2.71 3.47 3.19 3.38 

QE 11.2Q 12.8J '3.33 9.50 7.23 6.91 4.99 7.48 9.26 7.10 13 .56 7.73 
!JC 3.7'3 5.1& 3.48 3.93 2.77 2.6& 1.81 2.33 2 • .34 2.48 loCH 1.9ft 1m 15.4lt 17.74 14.20 14.23 1'].25 9.16 8.76 9.60 13.51 9.20 18.44 9.80 

oas 24 24 27 41 57 49 64 54 43 46 39 42 

25 ill as f).69 6.28 8.17 8.5 : 7.95 6.Q8 6.41 7.2'3 6.7'3 6.03 5.62 5.01 
119 W QB ,+.21 3.1& 3.48 3.2& 3.19 2.14 2.C4 ,2.18 2.5'3 2.68 3.26 3.61 

;)E 7.88 12.32 7.41 9.'35 7.75 5.6& 7.32 :i. 73 7.55 6.'38 14.73 6.49 
(~C 2.7G 3. 54 1.'36 3.45 2 .89 1.9& 2.32 2.4 .) 2015 1.95 3.96 2.53 
'm 9.5'3 15.39 11.35 13.81 11. 2~ 8.C2 U .57 12.27 1 ~ • r. 3 10.14 1'3.50 10.20 

08S 33 27 38 39 54 64 51 54 53 53 40 36 

25 N as 7. u8 7. '14 8.~3 6.42 6. Cl l 7.88 7.36 .:).65 '3.16 7.25 4.86 6.56 
120 W llB 5.27 3.79 3.64 2.74 2.44 2.58 2.36 3.3g 3.51 3.65 2.67 4.41 

QE 1 ~ .71 12.48 6. 2 0 13.43 8.22 5.52 5.75 8.05 13.'<4 10.81 12.27 11.08 
QC 3.68 !t. 0 3 2.72 2.24 3.71 2.19 1.06 2.23 2.27 3.16 2.64 3.07 
ON 14.33 17.42 9.17 9.63 U.S] 8.71 9.37 11.72 11.92 14.61 15.54 14.42 

Oi3 S 21 31 40 47 53 40 46 44 35 40 49 29 

25 N us 6 .66 8.J6 8.2) 9.24 8.68 7.88 7.11 8.75 7.74 8.33 5.65 7.1t4 
121 W 1)8 4.76 4.42 3.67 3.31 3.39 2.62 2.3& 3.(j 8 Z.66 .3. 95 3.66 4.71 

OE 11.1C 8.49 12.94 6.5 0 7.94 6.28 7.13 q. 5 8 It.89 1iJ.oo 16.71 11.63 
QC 3.19 3.14 4.17 2.51 2.79 3.81 2.64 3.85 2.93 2.52 3.72 3.66 
ON 14.C3 9. '34 18.72 10.7:' 11.5& 11.12 11.37 13.46 16. J5 14.07 1'3.93 16·U 03S 25 2~ 3:J 33 38 35 49 34 35 38 26 

25 N QS b.gS 7.6,+ 8.43 7.62 7.g1 lJ .65 6.61 >\.75 11.59 8.81 5.57 4.78 
122 \oj '18 ,+.49 3. '" 7 3.65 2.83 2.7 C 3.55 1.89 2.64 ,+.15 3.81 1.22 3.40 (It': 11.42 9.75 9.b3 g.97 >I.g2 8.89 9.74 11.21 12. ': 8 10.16 16.19 10.05 

f'lC 3.14 3.t ~ 3.44 2.77 3. S i3 2.43 3.20 ~. 04 ~ .61 2.76 1.96 2.59 
QN 14.51 12.Y9 13.74 ~2.bb 12. 'H 11.81 1 J. C 7 17 .16 15.J8 13.28 19.76 12.3" 

O'3 S 2:) 31 31 44 41 24 32 28 27 27 27 38 



LAT /lON JAN F :: B HAR APR ~A'f JUN JUL AUG ";EP OCT NOV DEC 

26 N I1 S 2. 2 1 2.56 2.88 3.55 3.t.2 3.71 3.t.3 3.17 2.90 2.35 2.1& 1.86 
113 w 1)8 1. 6 4 1.55 1.4J 1.49 1. 42 1.1.1 1. 23 1.14 1.11 1.12 1.34 1.49 

I~E 4.57 3.7J 3.53 2.7t. 2.75 2. (1 7 2.71 3.61 4.62 5.02 4.71 5.16 
'JC 1.37 1.1 ) 1.34 1. 2 8 1.23 1. u 8 l.SS 1.32 1.27 1.39 l'l7 1.41 
')N 5. 9 0 4.72 t..g8 4.25 4.31 3.62 t..37 5.12 6.41 1).62 5. 4 &.55 

oas 213 2 97 3C 4 265 32 S ~21 277 290 2'H 311 313 289 

26 N QS 1. 29 1. 5 .: 1. 6 6 1. 'H 2.';9 2.24 1. 9 9 1.60 1.70 1.42 1.28 1.17 
11 it !oj '18 .97 .91 .112 .86 .135 .66 .71 .65 .65 .68 .82 .95 

')E 2.51 2.35 2. ]a 1.73 1.b6 1.56 1.37 2. a 1 2.38 2.44 2.68 3.01 
oc .74 .77 .78 .78 .7~ .79 .&5 .73 .75 .73 .18 .83 
ON 3. 27 3. C ~ 2.110 2.E>1 2. 5 4 2.59 2.41 2. gz 3.26 3.22 3.11 3.19 

OdS 1328 "l61 ga9 927 n9 9GB 911 926 922 924 854 807 

2& N as .... 23 t.. 2 ·~ 5.5) 6.22 6.26 &.26 6.45 5.84 5.14 4.58 4.12 4.11 
115 w a6 3. ':' 9 2.66 2.El 2.52 2.37 2.33 2.21 1.69 1.62 2.15 2.30 3.27 

Q£ 1).17 6.n 7. ~& 4.64 5.62 4.72 4.J7 t..65 5.72 7.80 7.&8 10.15 
(lC 2.4:i 2.45 2./H 2.64 2.74 2.73 1.92 1.62 1.% 3.04 2.14 3.06 
':;IN d.13 9.13 9.71 8.J9 9.:1) 7.G2 7.0& 7.64 8.30 10.72 10.27 13.48 

O'lS 05 76 78 92 94 110 109 109 1116 69 87 65 

26 N as 7.45 11.47 11. t 8 9.33 7. J7 7.51 ".29 8.65 8. ~ 1 7.08 4.76 7.43 
11& " ']9 5.20 7.52 5017 4.15 2.75 2.64 2.ge 3.04 2.67 2.92 2.94 5.51 

'IE 12.36 23.49 12.37 10.73 7. J3 7.59 4.&1 6.74 6.47 11.64 10.45 13.61t 
ac 3.94 6.96 2. '\9 3.68 ~. 11 3.H 2.25 2.J5 2.82 3.06 2.34 4.93 
'IN 15.57 32.54 It..59 13.53 1 0 .7 ·j 1 ~ .97 7.67 1 ,).26 12.68 1& .21 13.42 17.61t 

OdS 24 16 24 39 57 57 54 4J 49 44 44 20 

Z& N US ~. 2 1 11.31 13 .112 lv.93 1~ . 6 7 9.'!2 6.07 'l. J 1 8.78 6.58 8.00 8.&7 
117 If IJ6 7.7~ ".8 -.j 6.52 4.15 4.1l j.Z" 2.9(, 2.68 3.37 3.44 4.93 6.31 

'JE 17.9G 21.3 8 26.25 9.07 1).29 7.75 &.1' 1'>.44 ~.13 8.55 9.90 19."1 
'1C 3.,+2 7.55 6.5" 4.65 2019 3.53 2 • .s& 2.76 2.g] 2.30 3.77 4.75 - ,:.IN 22.70 27.32 37. t.2 14.38 1/}.5/i 12.53 1.63 11.47 12.6~ 10.91 14.12 23·U 

8 OI3S 12 14 11 31 26 J1 105 loa 34 31 25 

26 N ,)S 7.53 8.41 U .52 11.9J 3.':>10 6.3] 6.77 ~. 7 4 &.44 8.4& 8.19 9.59 
118 If ')IJ t..69 4.97 5. ] 6 4.'33 J.37 2.0 q 1.64 2.93 2.58 4.18 4.98 &.80 

(~E 1 J. 11 11.51 11.43 8.105 7.69 6. J9 5.CIt 7.06 7.J" 8.27 n.ll 1,..26 
'.lC ,+. j 8 3.1] 3 .1 ·~ 4.Z9 2.32 2.1g 3.70 2.76 2. IH 1.910 2.87 ".93 
ON 1:; 019 13.15 15.,}5 14.&1 9.82 !tol6 Q.14 11.35 9.75 10.71 13.81 19.05 

o JS 25 21 28 21 31 31 32 J8 50 Jl 20 13 

26 N as .'J.2Q 1 ·" • " 1 11.96 U.07 7.73 ~. 6 4 8.25 11. &1 12. a 10.77 6.20 8.01 
119 w Q9 5.&0 ,.43 5.17 4.23 2.61 2.98 2.77 3.Ql 4.62 4.1~ 1.86 li:~: '~E 14.5'3 1'3. C·j 12.77 9.63 6.4) S.43 5.22 Q.47 12.59 11.5 1.15 

()C 2.55 6.37 1t.14 3.11 2.54 3.U 2.88 3.J3 5.~2 3.16 2.71 3.73 
'lN 17.42 24.5 ; 17.2,+ 12.93 8.69 11. C6 1).17 14.38 17 .22 16.37 9.30 16.11 

06S 17 21 19 J) 3& 27 J8 35 22 25 32 11 

ZEi N QS 7017 q.r,~ 9.22 i.93 7.56 7.87 6.23 7.9& 6.22 &.88 5.ao 5.26 
12J If ')8 4.35 5.36 5. ~ 1 3.62 ! .15 2.66 1.97 '2.77 !.19 3.2" 3.l0 ... 22 

(~E 1J. ~ .5 la.lt? 11.7) d.51 7. J J 5.19 6.83 ~.JZ 11.1" ~.35 l~:U 1O.J5 
'lC 2.53 4.8) 3. r. 5 3.22 2.103 2.e5 2.&2 3.00 3.6& .ltl 2. 3 
fl~ 1~.?6 lit. , " 15.77 lJ.91o 9.'H 8.35 ta.51t 110.2& 15.7,. 11.18 13.18 11.82 

O]S 21 16 27 14 52 49 4' J9 1t2 .. 5 JZ 10 
26 N ,)S ,.51 l'l.b7 80'39 "'.101 ".&3 6.58 1) • a 6 7.5l ".21 7.63 5.28 ... 56 

121 If JB 4.~2 5.19 3.H 3.3" 3.24 2.21 3.19 2.49 J.n 3.65 l.19 S.3ft 
r~E U.21j 11.9" 8.9J lS.73 11.58 &.29 7.79 1t.21 '.!9 1.U 1 ... 9 .. 10.51 
QC 4.16 3.11 3.48 2.75 1.2J 2.~3 2.28 3.15 2.28 Z ... I ... 83 1::11 aN llt.J2 11.15 11.91 12.18 1301; 8. 4 11.QZ lZ.48 11."8 10·U l~.qQ 

09S 33 18 29 4& loS 59 39 48 42 JS 12 
26 N (.IS 6.21) &.95 6.~3 Q.52 7.41 7.e: &.3 .. 7'9 1 7.36 t· 99 5.25 ... 52 122 If \~B Itd2 ".32 J. ') 4.19 2.59 ~.It ~.96 2. 6 2.88 .29 l .... ll:i .. r~E l~.JI) 11.31 7.61 9.114· 7.44 5.38 .8, It.59 8.a~ U.~l I:U ·le J.2Z 3.52 3.26 2.tSJ 2.75 1.86 2.12 J. It 3 3.J 2. 3 2~:IJ '~N lJ.U 15 • . ; 6 J./j .57 11.53 11012 8.82 'l.21 12.'2 12.2& llt.S' 11·tl OilS ~4 26 ItJ 35 45 .. , 5~ "2 40 .. ~ 

",~ :1, ,"~ 



LAT/LON JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV ij\i?iW~ 

27 N QS 1.'19 2.29 2.'57 3.13 3.11 1.51 3.22 2.79 2.69 2.25 1.96 1.6.;) 
114 w QB 1.52 1.45 1.30 1.40 1.28 1.41 1.18 1.08 1.09 1.13 1.36 1.36 

QE 4.11 3.43 2.83 2.62 2.53 2.22 2.15 3.38 3.97 4.03 4.21 4.1t 
QC 1.43 1.1& 1.12 1.2& 1.17 1.14 1. D8 1.2& 1.25 1.23 ~.13 
aN 5.53 4.5~ 3.92 3.83 3.81 1.88 3.87 4.94 5.57 5.29 ..... l:~6 

03S 324 342 388 352 387 352 361 317 375 380 348 373 

27 N QS 1.29 1.51 1.8D 2.0& 2.19 2.1t3 2.25 1.97 1.95 1.59 1.31 1.19 
115 W as 1.01 .95 .89 .91 .88 .91t .81 .7J .80 .78 .87 1. 1 

IJE 2.1t5 2.32 1.92 1.78 1.72 1.&!] 1.56 1.99 2.J~ 2.65 2.61 3.18 
QC .81t .9C .84 .88 .89 .83 .78 .83 .8 .94 .80 .95 
qN 3.22 3.1 0 2.79 2.73 2.7& 2.73 2.70 3.0 Z 3.42 3.66 3.38 4.07 

03S 744 764 855 816 654 1\12 803 830 779 825 763 685 

27 N QS 1t.75 4.76 6.75 6.69 7.03 6.81 &.88 6. It It 5.58 &.36 4.89 5.23 
11& W QS 3.28 2.98 3.27 2.97 2.81 2.1t2 2.23 2.1 & 2.17 3.02 3.06 ".51 

Of 8.54 8.45 7.34 4.81 7.75 5.49 6.45 1t.5& 6.10 8.59 8.92 11.30 
(./C 2.12 3.51 J.G5 2.Gl 2.72 3.04 2.6& 1.81 2.32 1.01 2.5& 4.09 
aN 11.32 11.97 11.55 7.32 !'J.55 9.30 9.04 801 0 8.51 11.69 10.93 15.38 

03S 58 71 61 75 73 70 69 88 96 58 54 39 

27 N QS 6.79 8.37 8.52 8.57 7.97 7032 7.71 7.36 6.57 7.16 5.90 7.11 
117 W QS 4.86 5.29 4.25 3.46 2.87 2.56 2.52 2.2" 2.60 3.02 1.68 5.81 

QE 11.~6 U .36 11.77 7.96 6015 5.47 4.55 5.03 5.06 7.39 11.60 12.19 
QC 2 . 55 3.34 6.79 3.4:' 2.52 1.89 2.32 2. :13 1.79 2.62 4.41t 5.7" UN 13. 31t 13.7J 17.4~ 10.64 9.4& 7.21 !J.32 .<j.81 1i.24 12.02 15.39 16.53 

08S 24 3~ 30 IoJ 44 49 59 55 63 1t3 38 19 

27 N as 7.36 12.53 14.1\J 11.56 11.26 8.91+ 7.25 8.10& 7.90 9.79 &.55 7.50 
118 W QS 5.69 7.25 5.86 4.33 3.&3 3.12 2.44 2.74 3.32 4.51 4.71t 5.Ct8 

QE lJ.G4 14.91 15.18 11.4'l 7.62 6.58 5.25 6.58 8.'l8 7.49 13.72 12.79 
ac 1.88 5.19 &.1'+ 4.12 2.35 2.97 2.3'+ 2.7e 2.91 2.52 3.8& 4.74 - QN 1 j .78 18.91 21.13 17.04 1<] .56 lJ .76 7.'l6 12.3C 12.34 11.1t9 14.88 1&.03 

0 08S 21 15 15 3t; 31 41 &1 44 43 25 27 16 -
27 N (~S 8.39 g. 3':1 12.8.) 10. 'l2 'l.22 1J.57 1 'J • ~ 2 lQ. 0 6 11.34 9.10 8.91 8.16 

119 W Q8 S.5C 6.74 6.12 4.39 3.63 3.37 3.86 3.78 3.29 4.25 5.85 &.01 
QE 11 • 1+2 5.47 14.87 '3. 2d 11. C 7 7.63 9.51 6.2& 9.'34 11.93 9.&9 26.&2 
QC 4.6'l 6.23 5.55 4.88 2.63 2.g7 4.6& 2.92 3.80 3.45 2.35 6.Ct9 
I)N 16. l D 12.41 21.80 16.13 13.7 J 13.76 14.82 1].5 !l 14.g1 16.17 11.71 33.65 

08S 15 1 0 U 32 2'l 29 24 30 34 33 22 12 

27 N QS 6.92 13. 47 'l,26 13 .42 7. 31 6.43 d.72 U.28 10.52 8.60 10.93 10.05 
120 W as 5.31 ~.37 4 .74 6.11 2.73 2.23 J.19 3.69 4.45 4.26 8.03 7.52 

fJE 17.46 33.34 14. 3 6 1C.10 2 7. 8 '3 1 0 .15 5.7.J 7.26 11.80 15.13 16.54 15.32 
(J C 4.60 E .5<) 4.35 3.59 4.85 7014 1.78 2 .97 3.g0 3.86 2.81 3.74 
~N 21.44 43.57 19.41 17. 4 3 1l.89 '3.55 .~. 5 J 11.43 15.86 18.81 17 .20 18.64 

OilS 21 11 l'l 18 28 24 26 33 32 23 12 12 

27 N QS 7.66 12.85 12.2) 10.04 g. 2': 10 .24 9.65 11.81 11.20 8.27 7.93 9.57 
121 \oj QS 5.67 7. 2 3 5.3 G 4.2'l 3.34 4.23 3.15 4.101 4.G5 4.32 4.90 6.86 

QE 12.1G 7.29 1 5. 3 2 12.25 'l.25 1] .69 6.91 9.41 1 2 .61 11.18 11.88 23.7~ iJC 2.32 3.44 7.5 3 4.21 4. 0 U 2.22 2.58 2.2 () 4.38 2.72 3.42 &.9 
ON 14.48 9.23 25.2'l 16.63 13.91 12.87 1) .75 15.35 2 : .34 13 .64 15.49 30.18 o 3S 2 'j 1.7 17 34 38 17 27 29 23 31 23 8 

27 N (lS 5. yO 6.98 8.26 ':1.74 R.43 7.44 7.71 8.58 8.43 7.44 6.04 4.58 
122 \oj r)B 4.14 3.88 3.77 3.6 e 3.12 2.7J 2.64 2.8& 3.18 4.25 1.47 3.51 QE 8 .24 16.62 g. '»3 9.77 1\ .74 7.32 6 .2a 8.37 U .53 Itl.71 11. 03 9.88 

;JC .2. : 4 5. 'J 2 3.33 3.55 2.76 1.68 2.63 3. '+ 3 3. '34 2.83 3.08 2.73 im 1 .] .44 2iJ. 5::' 1 2 .74 13. 91 1 2 .45 'l.& O 9.31 14.41 14.CC 13 .40 14.12 12. 1t8 oas 24 21 33 3 g 45 45 Itl 41 32 35 27 35 

27 N ilS 5.46 7.51 7.35 g.13 6.36 5.84 7.48 7.1'J 6. J3 5.82 5.1t8 4.85 
123 w ijB 3.55 4.82 3 .23 3 .7" 2.42 2.04 2.55 2.39 2.2& 2.62 3.30 3.59 

QE 3.25 7.54 1 C .1 'J 7. 38 7.~3 5.28 7.72 5.72 5.87 7.13 12.78 12.05 )C 2. 8 2 2.0; 1 3 .26 2 .56 2.47 2.23 2.45 2.27 1.77 2.29 3.69 3.89 ,m 12. 6 3 8.54 13 .li 1 :: .33 1J .35 7.28 1 : .81 3. U 7 II. G1 9.87 17 .00 15.47 O'3S 36 3 ':' 41 4~ 57 76 46 56 5& 55 38 33 



LAT/LON JAN F ~B MAR APR MAY JUN JUL AUG SEP OCT NOV OEC 

28 N QS 1.56 2.01 2.32 2.75 3.(1 3.15 3.28 2.76 2.69 2.09 1.66 1.49 
115 II rJB 1.24 1. 26 1.16 1.16 1.16 1.15 1.13 1.()1 1.:]4 1.07 1.1& 1.2& 

JE 3.16 2.95 2.50 2.17 2. C 2 1.78 1.93 2.21 2.93 3.36 3.67 3.91 
QC 1.14 1 .IJ 6 1.CO .98 1.e7 .97 .96 .86 1.':;5 1.10 1.19 1.11 
'IN 4.21 3. IH 3.43 3.31+ 3.48 3.39 3.65 3.5!) 4.42 4.55 4.85 4.88 

0 ·3S :'86 1.51 515 It97 494 466 423 486 4Bl 487 462 448 

28 N 'JS 1.47 1.86 2.17 2.5 ~ 2.58 2.2J 2.01 2.44 2.48 1.94 1.51 1.39 
116 II '18 1.18 1.16 1.G5 1.G5 .98 .76 .86 .83 .36 1. 00 1.06 1.23 

1E 2.86 2.26 2.e7 2.11 2. G 4 1.73 1.55 2.16 2.34 2.64 3.10 3.38 
QC .95 .813 .92 .99 .36 .81 .8 a .87 .85 .93 .n 1.lIt 
QN 3.14 3 .03 3d3 3.15 3.26 2.80 2.98 3.47 3.66 3.66 4.01 4.39 

03S 51+3 526 584 571 585 619 5&G 593 549 602 548 505 

28 N (,}S 4.15 5.37 7. eli 8.54 9.12 6.Gl 9.08 7.81 7.71 6.16 5.62 4.89 
117 II QB .3.(j9 3.71 3.48 3.26 3.42 2.09 2.85 2.68 3.01 3.2& 3.45 4.33 

'lE 7.49 7.61 7.14 6.01 6.55 5.G7 6.03 6.12 5.70 6.73 8.14 12.46 
]C 2.11 1.99 2.132 2.57 3.96 2.92 2.60 1. 98 2.n9 2.45 3.1t4 4.14 
'm 9.56 9.58 9.79 8.82 9.85 8.25 10.89 9.39 8.~6 9.33 11.51 15.77 

oas 51 52 50 52 42 46 40 48 53 48 38 4& 

28 N 1S 6.93 9.46 11. S 8 10.80 10.65 8.81 9.36 .8. & 3 9.28 8.00 8.10 7.31 
118 W J8 5.27 5.6J 5.43 4.59 4.C6 3.10 2.97 2.94 3.84 4.16 6.12 6.06 

'JE 7.16 13.40 11.77 12.58 9.13 4.98 5.82 5.81 8.81 9.69 15.66 19.&1 
QC 3.17 2.46 3.31 4.53 4.18 3.78 2.33 2.22 3.59 2.33 3.54 5.45 
'IN 1:;.39 15.58 11.66 15.48 13.88 lil. 85 1 J .75 1].25 14.29 12.36 17.22 24.21 

o 3S 25 2~ 15 22 30 33 It It 51 37 34 16 16 

28 N as 6.7J 8.46 9.69 1>,.77 6.42 5.58 6.19 7.73 'l.98 8.00 7.45 10.74 
119 W Q6 5017 5.GO 4.8 oJ 3.5J 2.61 2. (j 1 2. G 3 2.11 3.f>,4 3.82 4.&8 9.08 

flE 7.95 9.08 9.11 7.5& 6.38 7.66 4.94 6.47 9.37 9.06 8.07 26.73 ,",}c 3.G2 2.e7 3.39 2.61 2.33 2.75 1.83 1.91 2.57 1.96 3.2~ 13.04 

§ QN H.07 1J.81 13.92 9.55 9.77 1).1') 1.22 9.97 12.20 12.06 11.2 38.88 
03S 22 27 26 38 48 56 61 SO 29 37 30 13 

28 N IlS f>,.43 12.95 9.52 >3.44 to.53 8.U 13.86 f>,.O & 7. ')9 10.05 ".42 8.52 
120 \oj Q8 , .; 4 7. 95 4.97 3.56 4.!J3 2.83 2.91 3.26 3.17 5.30 5.73 7.12 

1)( 23.67 2".83 9.94 11.52 13.81 6.38 7.24 5.32 8.00 9.46 9.28 18.57 
'1C !tol2 9.9,+ 3.57 4.,}8 4.21 2.89 .3.2& 1.76 2.51 3.07 2.52 7.29 
QN 27 .4t] 37.55 13.17 14.70 13.53 12.24 9.9il 9.09 tJ.98 14.33 12.76 25.22 

O:3S 12 12 31 40 32 31 3~ 33 1t2 21 23 1& 

28 N °lS 9.49 10.33 11).110 9.61 11.93 9. C 4 12.34 7.09 9.JO 9.07 7.66 7.94 
121 W 1)6 7. 65 6.56 5.33 3.79 5.43 3.01 4.40 2.48 .3.51 4.60 5.15 6.&5 

'1E 1~'''7 13.23 8.45 8.83 13.36 7.58 7.18 R.16 1 : .0& 1(J.58 13.117 8.93 
QC 8.41 6.76 5.95 3.98 2.58 3.42 3.19 2.86 3.87 3.41 3.29 2.61 
QN 2d.61 15.83 13. J 1 14.30 13.18 12.65 13.98 12.49 15014 14.13 1&.49 10.65 

o as 1G 8 18 34 27 34 24 35 28 29 24 1& 

26 N as 6.32 9.41 8.97 12.08 8.51 8.14 5.3(] 9.79 8.42 9.86 6.41 7.05 
122 w Q8 4.86 5.79 4.:!& 4.78 3.u9 2.6Q 1.94 .3.3J 3.74 5.21 6.09 5.72 

'lE 1 U .9: 9.11 11.7S 9.30 8.C& 9.19 5.86 6.73 6.45 8.09 9.94 11.64 
(~C 3.C8 ,..49 4.&& 4.10 3.74 3.23 2.79 3.14 2.D9 6.54 1t.68 5.61 
'IN 14.19 14.22 17.44 14.63 11.23 12.20 8.12 11.32 8.50 14.52 15.68 1&.65 

OilS 28 18 28 19 32 32 35 37 29 23 1& 22 

28 N as &.61 8.59 9.74 7.81 8.10 11.87 7.1t7 8.72 9.21 7.39 5.32 4.<)2 
123 W OS 5.63 4.79 4.43 2.95 2.75 3.91t 2.22 3. a 1 3.28 3.79 3.38 4.05 

i~E 19.24 9.38 15.7& 7.85 8.57 10 .39 6.61 6.71 7.61 8.90 11.1& 8.66 
'lC 4. lj 5 2.68 3.72 4.07 3.47 3.66 3.60 3.79 2.48 3.27 3.1)5 2.88 iN 22.2.7 11.9 J 19.24 11.44 12.76 13.79 10.38 11.77 U .40 13.49 14.1& 11.1+ 

OdS 27 24 26 3'l 42 25 34 39 29 40 37 28 

28 N IlS 5.20 7.46 9.17 9033 9.39 9.45 8·.41 q. 0 9 12.37 6.62 5.92 5.18 124 \oj Q8 3.61 3.86 4. ') 5 3.25 3.60 3.32 2.62 3.20 4.34 3.15 3.40 4.07 
QE 8.19 13.:3 5 16.47 8.55 U. &5 6.96 &.55 U .67 13.2& 5.9" 11l.l1 11.65 
GlC 2.84 3.52 4.53 2.75 3.15 3.30 2.93 '+.0 q 4.22 2.13 4.23 2.85 
;IN 1J.96 17.1 () 22.31 11.67 14.95 11.87 11) .5:3 14.72 15.60 8.97 15.47 14.39 

OriS 33 2J 26 31 38 37 34 31 17 45 33 29 



LAT/LON ,JAN FEB MAR APR MAY ,JUN JUL AUG SEP OCT 

29 N QS 5.00 5.28 5.83 8.61 1J.33 9.30 10.92 10. 0 It 9.96 7.67 5.56 'toSt 
115 H QS 4.13 3.38 3.19 3.91 4.28 3.50 It. 0 3 3.75 3.92 4.25 1t.29 3.9 

QE 13.39 &.37 7.87 7.92 7.03 6.38 8.02 7.11 12.28 6.85 9.67 13.12 
QC 3.91 2.11 2.78 3. £)'J 4.32 2.86 4.38 1.08 3.52 2.75 2.42 3.65 
QN 13.95 7.81 10 .93 11.2'+ 13.17 9.66 13.55 12.58 16.94 12.85 11.60 15.85 

08S 1t8 69 71 Sit 43 46 It It 47 39 36 48 49 

22 N QS 1.26 1.58 1.75 2.13 2.10 2.01t 2.25 2.22 2.18· 1.69 1.3§ 1.15 
11 H QB 1. C 3 1.03 .9::J .89 .81 .72 .75 .78 .86 .90 .9 ~:U QE 2.35 2.11 2.00 1.74 1.69 1.55 1.39 1.75 2.22 2.03 2.42 

(JC .78 .76 .83 .82 .7'1 .77 .74 .68 .80 .74 .77 .92 
QN 3.12 2.74 2.69 2.56 2.54 2.62 2.&6 2.85 3.33 2.6'+ 3.13 3 672 

ass &89 70 a !HZ 801 81t3 749 720 761 729 755 726 84 

29 N QS 2.51 3.12 3.32 3.96 4.61 3.ltl 4.11 4.0& 4.1,. 3.36 2.58 2.47 
117 W QS 1.94 1.92 1.61 1.65 1.70 1.18 1.37 1.36 1.62 1.71 1.69 2.15 

QE 3.61 3.93 3.26 2.99 3.49 3. a 7 2.69 3.15 3.73 4.20 4.53 5.71 
QC 1.41 1.77 1.38 1.46 1.74 1.42 1.47 1.40 1.35 1.50 1.34 1.73 
QN 4.86 5.53 4.61 4.21 5.43 4.58 5.08 4.97 5.61 5.90 5.90 7.08 

08S ~82 18,) Z45 226 169 213 185 202 202 190 188 155 

29 N as 3.72 7.18 6.96 7.43 9.56 8.99 12.25 9.61 '1.40 7.89 6.34 5.13 
118 H IJS 2.76 4.11 3.22 3.G6 3.95 3.00 4.28 3.34 3.85 4.22 4.48 ,+.23 

QE 5.22 5.81 7.30 5.56 5.23 5.43 5.64 5.97 7.13 8.06 7.'+1 12.35 
ac 1.88 2.G" 2.68 2.19 4.16 2.36 3.18 2.49 2.53 2.01 3.90 4.19 
aN 6.96 7.91 10 .65 7.44 9.46 9.6G 12.67 11.86 12.41 1(] .89 10.60 16.41 

OBS 85 43 59 59 51 43 26 45 40 33 36 31 

29 N QS '3.69 lQ .64 8.05 8.15 10.19 12.01 6.87 lJ.20 Cl.99 6.58 7.07 5.'85 
119 W QS 6.62 5.6:5 3.99 3.34 3.99 ".56 2.24 4. a 3 3.90 3.35 4.50 4.91 

QE 11.19 7.37 11.46 8.21 7.76 '3.1" 6.70 8.61 6.7& 5.'33 11.75 16.62 
'lC 3.92 3.64 4.3" 2.6C 2.95 2.91 2.39 2.77 2.75 2.47 2.38 4.7ft - 'IN 13.66 lCl.4" 16.89 10.94 11.6J 11.93 1J. a 9 10.5 !l 1:;.71 S.77 15.35 20.39 

S 03S 15 17 26 27 34 29 34 24 34 46 22 20 

29 N QS 8.55 8.76 lQ.36 7.39 9.55 11.48 6.00 5.87 8. a 4 7.93 7.55 4.61 
12Cl W (lB 7.16 5.1 G 5.03 2.82 3.61 4.12 2.17 2.26 3.,.3 ".22 4.S5 3.96 

QE 13.58 '3.3\.1 13.U 10.15 5.92 9.25 6.46 4.'38 5.97 12.63 &.37 9.90 
QC 3.b5 3.17 5.13 4.32 2.62 4.00 2.44 2.07 2.39 5.61 3.58 2.62 
QN 17.53 12. e 5 16.68 16.U3 9.83 14.33 7.8!) 8.23 '3.50 17.54 9.94 11.33 

a 8S 19 25 17 52 44 33 41 56 4G 31 23 29 

29 N QS 4.03 7.73 8.86 8.7G 9.53 7.99 0.91 1\. a 5 7.26 7.24 5.79 5.57 
121 r4 CIB 3.6'; 5.17 4.21 3.65 3.52 2.78 2.32 3.09 2.97 3.68 4.64 4.67 

lJE d.75 1'J • 115 7.50 '3.32 ~.11 0.80 6.1& 6.92 ;;'.75 7.93 8.18 11.21 
r~c 2.32 5.54 2.63 3.50 3.31 2.81 2.8'3 2.97 2.G4 2.27 2.35 3.36 
QN E.86 13.01 11.29 13.72 12.')8 1J.97 10.21 9.59 9.60 9.36 9.73 13.96 

oas 44 23 31 38 45 49 51 39 36 32 34 27 

29 N as 5.21 6.56 7.14 '3.0'3 6.48 7.07 7.48 6.63 3.135 6.33 4.85 5.14 
122 r4 OS 4.48 3.94 3.43 3.6'J ·z. 3 C 2.60 2.75 2.55 3.72 2.93 3.20 4.38 

Q€ 13. ,+g 6.42 '3.41 3.84 4.39 4.38 6.27 5.'39 7.67 6.60 7.28 9.55 
I)C 3.25 3.62 4.14 3.56 2.':;6 2.21 2.95 2.65 3.36 2.54 2.09 2.60 
'1N 15.9C 9.7~ 14. 'J. 3 12.17 7.32 7.7G 9.30 9.16 11.22 9.71 9.13 11.93 

03S 36 36 38 45 66 74 43 57 36 57 51 29 

2~ N ,~S 0.76 7.92 8. : 2 1).21 8.48 8.56 5.82 9.13 7.62 8.36 5.49 4.88 
123 r4 fl8 4.54 5.51 3.81 3. 85 2.g3 3.31 !..95 3.33 3.18 4.21 1t.58 3.75 

QE 17.50 1'L 07 15.4" 10.25 6.76 7. C7 6.26 8.15 7.16 9.25 11.27 9.41 
'lC 3.72 5.9~ 4.7'0 4.16 2.4G 3.G5 2.51 2.91 2.74 Z.8,. 2.41 2.86 
ON 21016 22.,:)6 17 .38 15.11 1; .13 11.32 8.95 12.'38 lJ.'35 13.,.9 13.98 12.17 a 8S 28 18 25 25 44 57 50 42 ,.1 34 21 2'+ 

29 N as 5.99 g.91 '3.52 lJ.85 9.20 9.55 7.10 7.77 9.32 7.58 5.51 8.89 
124 \oj I)B ... 17 5. :i 9 4.95 ,+.07 3. E :.2 i) 2.45 3.1'] 3.9Z 3.62 3.72 7.38 

I~E d.24 12.16 2ie 57 12.63 6.5!l 8.4~ 5.09 7.19 11.42 11).86 9.16 22.41 
(IC 3.9e; 4.55 5.91 4..GLt 2.55 3.g5 2.8& 3.02 3.24 2.64 3.48 6.87 
1/"1 11.07 17.2.3 213.13 15.8'3 11.3J 13. G 7 g.47 1).99 14. t') 13.63 12.Z9 28.97 

Oi:3S 29 2: 2J 29 48 37 4,) 33 28 31 38 12 



lAflL : 14 J .'. 'j F ·' ' I ... ~:< ~ ;> I.( '1~'/' J JlI J IJL ~UG ~ EP OCT ~O" DEC 

J J 'j ,< ~ , ,., Z. l 7 2 .l.t:.. J , 1 j LlZ ! . lJ 3 01" ~ • u J 5 .12 Z.39 1.96 1.,# ' " 111) 14 H : ... I 1 • 1.0 1 : • .:' i ~ • 3.s 1 • 21 • q 1 1. ~ 1+ 1.07 t • ? 1 1.26 1.1t6 \.5 , £ : . ,pI. 2 . 7 ~ ? • ,~ ., Z .4 2 2 . b j 2 . 1 ':"l ! • . ~~ ~ 2.210 '- .77 ].07 3.6ft .3' 
~L ~ • # ., . 'H !. • 1 .j 1 • 1 ! 1 • ,~ ~ q? . q C; 'F 1.18 .99 1010 1.06 . " ~ 

n4 j •. ~ lot 307 -; 3 • ~ 5 3. b 7 ) • . ~ 7 3. ! j \ • 7 J ~. 2 :..36 10.20 ,+.68 It 03 It 
1 1$ ) , ';, ;'0 10 .. 2 ~ 37~ :.. ~ C .s ~ b 31o~ l510 358 36J 318 311 

J; '4 '. <, : • C; 1 ? . .. 3 2 • J:: 2 .112 ~ • . ~ C 2.75 2.02 2.00 2.710 2.0' 1.57 1 ... , 
117 W 'ld 1.'::" 1 •. H 1. 1 ~ 1. 2 J 1012 .en .86 .94 1. C9 1.12 1.19 1.2 

JE ? • to 1 2.6: 2. b 2 Z.4g 2. 11 1.9 0 1.77 ~.t 1 2.42 2.610 2.85 3.26 
lC • ~o 1 • ': .!. . y ,) 1. II . 9 7 .85 .89 .78 • "16 .89 1.0" .96 
J~ ! ... 5 3 .... '\ 3.ST 3.03 .3.35 3. 2(1 3.33 1.108 3.79 3.05 3.7~ ".11 

OJS .16 ~b ) lo g ;) .. 55 Itoj ,+54 '+65 495 1046 1t7S It .. Ult 

3) P\I )S 2. C,jl J, II 1 1t. E. g 5.32 5.31t '>.12 4.0) 4.&1 5 •. H 1t.02 3.27 2.U 
118 101 JB Z.1.1 2'1 5 2 .41 2.3 0 2.~6 1.61 1. It:) 1.59 2.2& 2.1t ~."8 2.66 

lE '). ",6 It. 1 4.20 1t.20 4.; 0 3.61 1.33 4.1 It 1t.75 3 ... .85 6.~" 
jC L. 12 1.88 1.96 1.71t 1. "1 1.9~ 1.1J9 1.77 2.21 1.60 1.62 2.00 
J~ '3. : ~ &.~8 6.1 It 5.78 6017 0.67 5.07 7." 1 7.29 5.18 7.17 8.59 

') 135 13 ... 130 1 ~ 1 131t 125 137 135 135 124 136 102 115 

J) ~ 1)5 1t.52 &.i.J 7.55 8.88 U.57 7.81 g.73 11.11 11.54 5.23 5.91 ..... 2 
119 OJ HI j. It >\ 3.'1) 1t.7 1 3.67 1t.&7 2.83 3.45 ~ .12 3.52 2.83 4.25 ... 0 It 

'J€ g. 'B 8.7) 9.H 5.78 g. g,~ It.41) 3.85 11.71 7.9 .. 6.39 9.92 14.03 
'lC 3.7& 2.70 2.79 3. J 2 to.59 3.18 2.20 ' •• 22 3.78 2.35 2.81 It.09 
)N 1~.1:I1t 1:1.1:1-1 13.')7 1 J .1& 14.21 6.52 3.85 llJ.ol 12.58 9.49 12.62 17.70 

o JS 57 It~ 3q 4& 20 5 ~ 47 29 46 75 36 38 

31 ~. [JS 4.13,+ to.43 6.31 6. ~3 &.77 7.51 8.47 6.31 8.90 5.35 1;.32 3.91 12l w IJd :.t.~J 2 . 5 j 2.96 2.71 2.6& 2.67 2.91 2.57 .1.54 2.72 5.07 1." Il( ~ 1. Itl 5.1t1) 5.&4 8.:;6 &.54 5.38 5.08 1 J • 3 J 6. c 9 7.07 1Q.36 10.79 
lC ~.q& ,.57 1t.52 3.32 2.42 2017 3.52 3.&4 2.15 2.!)1 4.21 l~:a ()N 1 ... 5: .77 1 ~ .43 11. &8 q."? 7. 75 11.38 llt.O 3 11).67 9.96 13.75 

i OlS 5) 9j 1t9 7ij 75 &5 51 58 45 81 25 "1 
3) N yS •• 513 5.lt2 8.94 5.80 6.91 7. C 7 5.12 1t.5a 8.30 6.29 &.61 ,..01 

121 14 1)8 J.~7 3.1~ 4.11 2.52 2.1)7 2.52 1.77 1.73 2. 'l9 3.45 4.62 3.58 
'lE ~.q5 6.1 ~ 7.36 6.37 It.&o 5.C4 3. & 9 ~. 88 6.07 8.7" 5.63 1/t.72 
flC l.42 2.19 3.70 2.34 2.1)1 3.17 1.87 1.96 3.16 2.9" 2.69 2.87 
IN 13.54 7.81 11.74 d.63 7.06 d.49 &.16 o. C 6 11. ,a 12.24 7.87 16'1~ OtlS .. 5 6~ B 83 77 59 7fj 84 53 58 27 

3l N as ... ~7 Ij.,,'l 7.71 6.87 7.00 &.G2 6.3" 6.65 7.38 6.19 5.57 5.55 
122 w a8 3.~9 1.9l 3.77 3.77 ~.7C 2.21j 2. C 6 2.4& 2. H 3.30 3.5/t 4.88 

·lE '1.98 1'J .5 .. 8.76 9.28 5.76 6.G5 5.14 &.53 8.89 9.28 7.71 21.'" 
'lC 3.25 3. I) 3 3.9S 3.95 2.00 2.01 ~.23 2.62 3.61 3.83 3.17 5.75 
'IN 1 ... >30 13. G 5 12.07 12.49 9.38 7.93 7.5S '1.77 13.12 13.71 11.0Z 27.25 oas 49 38 37 36 81 89 &3 04 Sl ,.,. 39 17 

3i1 .. IlS 4.4il 1. 8 ~ 8.1& 8.89 O. C 3 6.72 1j.57 d.99 7.82 S.63 S.30 3.77 
lZ3 w flB 3.12 4.dd 10.19 3.91 2.18 2.45 2.12 1.63 3.27 1t.53 J.95 3.32 

~~ 14.7G 9.77 12.40 1:1.34 4.47 6.99 5.71 S.72 7.72 13.36 7.9~ 11:U 3.12 4.64 4.87 3.90 2.45 2.25 2.17 2.00 2.56 3.31 Z.Z 
'IN 17.53 13.36 17 .&7 15.64 1j.1l3 q.&5 d.69 Q.09 1G.82 15.46 9.91 13.60 oes 32 26 31 33 58 64 52 41 43 27 39 36 

3J .. '1S 4.26 6.21 8.47 8.31 5.61 5.84 /J.55 8.16 !J.14 5.60 4.86 5'16 124 .. 'l8 3.37 4.15 4.28 3.52 1.99 2.12 2.95 2.93 3.61 2.82 3.51t It. I QE 11.58 9.95 7.5,+ 9.23 &.C5 4.18 &.21 &.75 &.1)2 9.21 9.13 llt.1' uc J. 2" 3.22 3.5Z 3.64 2.66 1.6 .. 3.1) 2 2.44 3d6 2.61 2.6! l~:U UN 1.4.90 12.31 11.81 12.64 8.59 0.57 lJ.21 1).76 1:).65 lZ.22 11.2 
09S .... 44 32 45 76 87 43 51 lit 52 39 21 

3') N '.lS 4.e') 5.47 8.48 Il.G7 7.84 7.18 7.17 1J.05 oJ.34 6.66 1t.42 It. lit 125 ~ Q8 3.6& 3.43 4.14 3.4~ 2.71 2.75 2.48 2.90 4.00 3.04 z.a 3. • QE 1l. ,:'9 11. 3~ 11.45 8.55 9.84 5.25 ~. 73 7.lt3 'i.1J9 9.35 10 .03 H'B oJc 3.98 1t.21 4.Cl 2.6:; !t.25 2.68 3.11 l.35 3.;" l.21 2.Q6 3.9 
'lN 15.C.l 14.57 15.1il 10.25 12.81 3.71 ".79 1'3.75 11.28 13.76 lZ.33 lit. O~~ Hi "C. 38 ,.6 37 6 .. 45 43 37 ItZ " 



LAT/LON JAN F~B MAR APR HAY JUN JUL AUG SfP OCT NOV •. ~ 
31 N flS 1.43 1.84 2.12 2.67 2.&4 2.44 2.&2 2.62 2.65 2.07 1.60 1.36 

117 \II Q8 1.26 1.25 1.14 1.1& 1.03 .88 .88 .93 1.li9 1.13 1.23 t.!5 
Of 2.19 2.37 2.39 2.11 1.82 1.59 1.68 2.16 2.08 2.13 2.65 !.2" 
QC .80 1.01 .89 .87 .80 .64 .75 .82 .75 .71 .91 1.01 
QN 2.91 3.21 3.32 3.u9 2.95 2.64 3.13 3.43 3.24 3.02 3 ..... "·i9 

oas 492 ?iil 549 540 575 554 521 520 508 516 1t7 .. ,. 0 

31 N 11S 1.85 2.63 2.68 3.3,+ 3.34 3. &4 3.12 3.33 3.u8 2.65 1.95 1.71 
118 \II OS 1.58 1.74 1.4& 1.45 1.29 1.31 1.U5 1.25 1.32 1.49 1.53" 1.65 

OE 3.24 3.39 3.08 2.92 2.6'+ 2.43 2.34 2.88 2.8 3.84 3.62 ... ,9 
QC 1.21 1.45 1.28 1.39 1.2C 1.37 1.15 1.23 1.24 1.49 1.18 1. 1 
QN 4.41 4.55 4.23 4.49 '+.13 4.28 1t.05 4.74 4.29 5.13 4.75 5 fn oas 291 263 328 312 303 268 256 307 336 319 279 

31 N 'lS 2.29 3.42 3.91 4.51 5.uD 4.23 4.26 5.10 4.14 2.93 2.80 2 ... ,. 
119 \II UB 2.1.1 2.19 2.23 1.97 1.94 1.55 1.51 1.95 1.87 1.62 2.20 2.29 

Qf 3.92 4.31 5.70 4.77 3.34 3.20 2.25 4.05 3.22 3.18 4.90 6.5,. 
QC 1.41 1.49 2.07 1.83 1.38 1.42 1.68 1.65 1.33 1.24 1.52 2.09 
QN 5.Q6 5.39 8.10 6.52 5.39 5.15 4.85 6.64 4.99 4.32 6.29 8.n 

oas 2G5 165 147 185 171 218 185 150 192 251 139 10! 

31 N QS 2.92 4.21 5.69 5.35 5.68 6.73 4.93 5.59 6.57 3.73 3.85 3.67 
12u \II 1B 2.76 2.67 2. 'H> 2.30 2.12 2.52 1.&& 2.39 2.94 2.14 2.68 3.52 

')E 6.67 5.34 5.8& 6.56 4.31 4.38 3.87 5.20 5.78 4. 09 4.94 6.35 
IlC 1.89 2.54 2.28 2.10 2.11 2.39 1.&9 1.95 2.67 1.42 1.80 1.72 
QN 03.60 '>.75 3.10 9.28 6.99 7.61 /).19 7.05 9.13 5.83 6.67 7.85 

oas 12 J Hl 79 lca 113 82 136 91 77 170 93 60 

31 N as 3.75 J. 7 1 5.42 5.6G 6.44 8.71 5.65 4.84 7.<36 4.78 4.03 3.54 
121 \II r~B 3.1'3 2.25 2.'31 2.32 2.LtLt 3.11t 2.08 1.91 3.26 2.55 2.75 3.27 

')E ~. 64 1+.96 &.18 5.92 4.6J 5.U Lt.72 4.97 7.88 6.16 6.08 7.20 
'lC 2.3 ') 1.96 3.4'3 2.43 2.15 2.49 2.33 2.21 4.0;4 2.30 2.03 2.31 - ')N 1 ~ • 8 ~ 6.43 g.98 '3.2~ 6.75 8.C9 7.51 6.95 13.29 8.79 8.29 9.38 

0 ODS 79 le 7 7& 1(, 0 98 73 9& 81 62 93 80 62 1.11 

31 N 'lS 3.75 5. a 4 5.-34 7.23 6.36 7.38 6.&9 c).7Q 7.Q9 4.<34 1.56 3.16 
122 w 'lB "3. : 6 3.G2 2.91 3.22 2.31 2.80 2.39 2.1U 2.77 2.76 2.68 3.04 

1)[ 5. Ij ' ~ 7.84 6.93 9.22 4.'38 5.5·J 4.07 1+. It 4 7.82 6.58 7.29 7.ftS 
'~C 2.32 3.33 3.5Lt 5.18 2.57 2.14 2.54 2.15 2.31 2.33 2.67 2.92 
I)N 7.n 1.).92 1) ." 6 1,+.31 8.09 8.CO 3.05 6.65 l ,J .89 6.Lt6 9.63 10.01 

03S 62 63 F)8 54 77 79 7& 71 63 81 69 66 

31 N (~S 3. J d 4.59 5.6i 6.11 7.13 6.67 4.51 5.<38 5.~5 1t.12 1.95 3.61 
123 \II lIB 2.78 l. J '3 2.78 2.58 2.R7 2.57 1.53 2.24 2.20 2.1t5 1.15 1.11 

(lE boll 7. !. 2 6.'14 7. 67 ., • J 3 5.1& .1.81 3. <38 5.'3Q 5.88 6.29 9.61 ·.c 2.3g 3 .J 4 2.4~ 3.0 : Z.92 2.28 2. G 9 2.26 1.1:14 1.91 2.08 2.89 
flN " 18 L 51 9.65 1 U .4 0 9.7J 7.88 6.53 7.33 7.74 7.23 ~. 33 11.91 a 1S 74 72 63 71 72 89 124 89 A8 93 61 4S 

31 N <..IS .s. ~ 2 5. : 1 5.': 1 5.29 5. ~ 5 5.29 1t.8& 7.56 6.58 1t.91t 3.83 3.00 
121t W :)~ 2.44 3. 3 r, 2.Q 2.1 6 2. : J 1.9C 1. & 7 2.75 2.78 2.67 1.a2 2.87 

·It 7. ~ 7 3.2 ? 7.7J S .22 3.136 Lt.f:-Lt 3.99 5.28 s. ,~4 5.95 8.64 9.3" 
'Ie l.se J. 57 2.9'3 2.21 1.52 1.89 1.75 2.23 1.8l 1.61 2.86 3.20 
IN }.7C, 11.52 l G.52 7.1<:1 6.28 7.12 5.87 1.59 7.58 7.93 11.51 12.10 o ~s 7 'j I:> : 76 115 164 13~ 10 a 66 72 79 62 60 

3~ N IjS .3 • .; 1 3 .43 4.'19 3.C2 5.95 5.53 Lt.53 6.65 5.:8 4.18 3.22 3.16 
12 w 'Hi 2.27 1 .97 2.25 2.17 2031 1.9& 1.5 ·J 2.4<3 2.2u 2.23 2.61 2.~0 

' l :: 6.77 7.? 5 5.7'+ 0.1) : 6 • ~.;7 It . C 3 1t.22 5.32 6. : 3 7.14 7.91t U.2., 
lC ! .7 t1 1. ~ 3 2.23 2.% 2. 1 J 2. ( J 1.78 2.26 2. '~ 4 3.01 2.41 4.46 ,m j. 2 ~ 1'). ,+t) 1\. ~ 2 ~.95 9._2 6.63 6.57 R.6S 7.32 9.84 10. a 1 15.37 

O-,S '12 'll '17 97 g '~ li6 111 84 78 102 79 59 

31 N lS 
• 7 '. 3. 3 ~ ".. r,? 5.47 5 ... 5 4.93 3. ~ 9 s.&~ 4.82 3.59 2.87 2.'~ 12b W l'l ~ . 2.2 .. 2 • ~ 'i 2.4;' 2.1J 1.71 1.27 2.11t 2 •. 8 1.80 l.17 2.3 · .. -It • s '~ 7. 12 5 .4:' S .72 5.47 3.87 4.8~ 5.0 J 4.47 5.06 '.lO 9.19 :c .77 1. ?5 2 .~' 2 .S~ 2 • ~ 1 1.7J 1.'H 1.83 1.">0 1.62 2.45 2.80 IN • ~ 1 l ;',~ T 7 • ~ 1 d. :! " ~.4g &.12 ">.90 7.JC 6.42 f).7C 10.30 11.25 ,) I ') ''3 <; ~2 1 ~ 2 '3<- 112 126 113 109 ~9 126 9S 77 



LAT/LON Jl\N FEB MAR APR ~AY J UN JUL AUG 3EP OCT NOV DEC 

32 N as 1.19 1.74 2. G 6 2.52 2.50 2.48 2.67 2.25 2.45 1.69 1.46 1.21 
117 \oj Qd .I. • ~ 13 1. 21 1013 1011 1.G 3 .89 .90 .82 1. 04 1.09 1.19 1.29 

QE 1.79 1.97 2 .11 2. : 5 1.51 1.22 1.43 1.36 1.74 2.15 2.13 2.'H 
QC .68 .82 .76 .89 .65 .57 .62 .55 .77 .75 .10 1.13 
QN 2.3 8 2.71 2.99 3.13 2.61 2.33 2 .56 2.34 2.84 3.01 2.74 3.90 

o 3S 667 573 610 590 66 0 673 563 761 535 595 506 445 

32 N QS .81 1.21 1.28 1.6 G 1.6 J 1.63 1.67 1.54 1.44 1.21 .93 .98 
116 \oj IJB .76 .83 .66 .72 .63 .58 .56 .57 .63 .73 .73 1.02 

QE 1 • .38 1.4J 1.34 1.47 1.14 101J .99 1.26 1.13 1.67 1.10 2.51 
ac .50 .56 .51 .6J .49 .4& .4& .44 .48 .55 .59 .80 
QN 1.85 1.91 1.83 2.16 1.82 1.76 1.82 1.93 1.71 2.35 2.25 3.27 

O:3S 1441 1172 1543 1432 155& 13 0 5 136& 1546 1586 1431 1248 780 

32 N QS 1013 1.62 1.73 2.29 2.51 2.67 2.21 2.09 1.95 1.45 1.27 1.11 
119 \oj QS 1. G4 1. IJ 9 .9& 1.01 1. ea 1.C O .79 .61 .88 .65 1.06 1.13 

QE 1.91 2.56 2. Q 5 2.13 1.91 1.91 1.54 1. 68 1.71 1.13 2.58 3.01 ac .75 .89 .80 .91 .83 .99 .7B .79 .75 .62 .79 .96 
QN 2.6C 3.29 2.~:J 3.12 2.93 3.19 2.&9 2.80 2.57 2.29 3.28 3.90 

O'3S 787 6 58 824 731 675 615 7u 9 767 873 1021 668 510 

32 N QS 1.79 2.76 3. OJ 3.48 4.02 4.75 3.47 3.24 2.96 2.61 2.14 1.95 
120 W 08 1.68 1.82 1.54 1.48 1.58 1.75 1.27 1.34 1.40 1.52 1.68 1.94 

~e: 3.60 4.34 .3.14 4.04 3.28 3.56 2.::J 2 3.26 2.54 3.57 3.44 5.68 
'JC 1019 1.65 1.18 1.72 1.57 1.65 1.17 1.42 1.07 1.21 1.30 2.11 1m 4 .60 5.74 4.62 5.84 5.17 5.71 3.75 4.93 3.63 4.76 4.46 7.68 

oas 278 224 3J4 318 281 215 359 271 377 354 262 191 

32 N IJS 2.41 '3 • • J 3 3.71 4.31 4.94 5.51 4.55 4.3& 4.51 3.45 2.52 2.44 
121 \oj as 2.17 2. ')d 1.'15 1.9'J 1.94 2.12 1.71 1.8U 2. e 4 1.96 2.04 2.31 

QE 4.66 '*.50 5. 2 ~ 4.56 3.86 4.26 3.52 3.'+9 4.75 4.26 5.27 5.07 
I)C 1.86 2. 0 3 2. ': 8 1.~2 1.71 2. C 4 1.&2 1.49 1.93 1.80 1.82 1.95 - ,IN 6.16 &.2J 7.37 6.43 5.93 6.51 5.65 5.16 6.89 6.11 7.02 6.79 

~ Of3S 165 180 178 166 195 15 ~ 164 175 176 199 162 128 

32 N as 2.49 3.1,) 3.71 4.36 5.H 5.46 !t.5 I} 5.3& 5.10 3.34 2.58 2.55 
122 W '..IS 2015 2.G5 1.83 1.89 2. 0 2 2. C 5 1.66 2.23 2.31 1.96 2.08 2.49 oe: 5.44 5.813 5.43 4.43 4.92 4.66 3.99 4.72 5.1& 4.27 5.4& 6.42 

!lC 2.42 2.49 2.16 2.CIt 2.14 2.G6 2. 02 2.18 2.a2 1.41 1.97 2.72 
QN 7.56 I} .11 7.36 5.94 7.24 7019 6.54 7.09 7019 5.70 7.27 8.19 

O!JS 131 152 161 154 136 132 Iltl lu9 126 198 139 112 

32 N flS 2.13 3. U 1 3.51 4.65 5.57 5.46 4.74 5.19 5.18 3.46 2.62 2.18 
123 W aB 1.79 1.'35 1.77 1.94 2.16 1.97 1.13 2. a 2 2.20 2.Q 2 2.13 2.32 

QE 1t.2C 5.72 5.51 5.12 4.713 3.95 '+. 1() 1t.35 5.~7 5.75 5.90 1.11 
QC 1.&9 2018 2. 07 2.25 2. ,j 6 1.75 1.87 1.52 1.95 1.87 2.11 3.14 
ON 5.d4 7.62 7.47 7.7& 7.27 6.35 6.66 Fl.7,) 7.73 7.36 7.17 10 .63 

0% 18G 1.39 153 131 126 121 125 127 118 154 145 111 
32 N .:}s 1.39 2.21 2.67 3.71 3.32 3.35 3.38 2.66 2.75 2.13 1.14 1.44 

12'* W 18 1.18 1.33 1.31 1.45 1.23 1.23 1.21 .99 1.15 1.22 1.35 1.41 QE 1.Gl 3. 56 3.18 3.61 3.23 3.21 2.61t 2.30 3.20 3.16 3.00 3.&2 
QC .97 1.31 1.16 1.5il 1.25 1.54 1.21 1.06 1.33 1.11 1.03 1.25 
QN 3.95 4.4:; 4.31 5.67 5.G8 4.71 4.25 3.51t 4.56 4.16 3.92 4.&1 

08S 382 29tl 349 239 3ll 5 312 359 388 363 415 32& 331 

32 N f}S 1.33 2.89 3.37 .3.95 4.52 J.91 4. a 6 1.80 4.29 2.76 2.05 1.62 
125 W :1B 1.68 1.77 1.65 1.1;,9 1.66 1.36 1.43 1.40 1.7& 1.55 1.51 1.59 

i)E '+ • .; 1 5.31 5.37 4.34 4.26 3.77 3.29 3. a 2 4.34 4.32 4.23 5.7! 
QC 1.58 2. ~ 9 2.11 2.14 1.59 1.60 1.55 1.45 1.67 1.65 ~.50 }.84 QN 5.4.2 &.89 7.35 6.65 6.58 5.75 5.44 4.97 6.;)7 5.96 .43 .36 

OdS 189 161 176 178 197 19CJ 188 187 160 198 190 198 

3~ N f~S 1.'32 2.'35 2.81 3.56 3.99 4.49 3.47 '5. ~8 3.65 2.6~ 1.88 1.6ft 12 W Q6 1.61 1.89 1.32 1.51 1.51 1.64 1.18 1.. 1 1.50 1.4 1.43 1.53 Of 4.41 &.04 3.gS 4.02 '5.95 4.33 3.69 3. 03 4.63 4.52 4.51 6.13 QC 1 • CJ ': 2010 1.66 1 • 7 ~ 1.85 1.94 1.63 1.33 1.74 1.43 1.39 2.12 (IN &.23 7. 7 3 5.62 5.51 &.11 6.76 5.52 1t.9il 6.73 5 282 5'16 8~ O<3S 2e6 .. 6j 22 €I 223 220 208 196 217 lql 33 2 ,. '. ' •• ' . ' 
. ", j ····, '·""·111 ,~~,.,~~iiitlilth 



LATILON JAN FEB MAR APR I'1AY JUN JUL AUG SEP OCT NOV 

33 N as .60 .85 1.0il 1.26 1.3'3 1.43 1.49 1.26 1.21 .91 .&5 .63 
118 \01 QB .59 .62 .55 .56 .56 .51 .52 .47 .53 .54 .56 .70 

I:.IE 1.13 1.19 1.16 1.11t .90 .81 .81 .88 .87 1.0& 1.33 1.82 
QC • Ita .37 .42 • It It .3& .32 .3& .32 .3~ .3& .40 .60 (m 1.46 1.47 1.59 1.61 1.44 1.32 1.ft5 1.38 1.3 1.38 1.66 2.36 

085 2365 2257 2504 2329 2271 2262 2150 2400 2259 24Q6 2344 1622 

33 N 1)5 1.[;0 1.ltu 1.54 2.17 2.25 2.44 2.50 1.93 1.87 1.36 1.0~ .90 
119\01 Q8 .95 .99 .84 1.01 .90 .91 .89 .7ft .85 .80 .8 .99 

QE 2.J 4 2.20 1.% 2.07 1.57 1.67 1.82 1.42 1.59 1.67 1.97 2.56 
QC .73 .7& .77 .65 .73 .81 .81 .60, .66 .61 .70 .83 
aN 2.70 2.81 2.79 2.89 2.53 2.66 3.05 2.2& 2.26 2.19 2.5" 3.30 

oas 860 Rtl7 1054 d54 948 835 727 1061 927 114& 1023 762 

33 N QS 1.27 2.10 2.13 2.67 3.06 3.02 3.0 9 2.93 2.74 2.25 1.48 1.28 
120 If GIS 1.23 1.41 1.12 1.23 1.23 1.14 1.13 1.20 1.29 1.33 1.21 1.38 

QE 2.69 3. C 6 2.37 2.73 2.31 1.97 2.36 3.10 2.38 2.91 2.74 3.79 
QC 1.1]1 1.15 1.G5 1.35 1.18 1.16 1.20 1.44 1.12 1.07 .97 1.48 
(,IN 3.64 4.05 3.38 4.0& 3.7ft 3.1t4 4.10 4.75 3.65 3.87 3.50 5.0 4 

oas 495 39q 58& 534 527 553 453 457 476 447 462 406 

33 N as 1.85 2.83 3.31 4.15 4.3& 4.35 4.37 3.95 ,3.71 3.60 2.20 1.86 
121 W Q8 1.76 1.94 1.74 1.91 1.73 1.64 1.59 1.60 1.&9 2.22 1.84 1.94 

I)E 3.53 4.08 3."0 5. Q It 3.59 3.22 3.44 3.74 3.77 4.39 3.95 6.05 
(IC 1.58 1.93 1.82 2.26 1.76 1.64 2. a 2 1.83 1.82 1.61 1.ft6 2.35 
'IN 4.89 5.82 5.60 7.28 5.38 5.27 6.22 6.28 5.79 6.23 5.14 8.20 

oas 260 194 229 21& 229 248 19& 195 237 158 222 190 

33 N QS 1.92 2.85 3.20 3.76 4.56 4.74 4.37 4.43 3.70 3.25 2.14 1.75 
122 If Q8 1.85 1.87 1.6& 1.74 1.78 1.e7 1.68 1.77 1.7& 1.98 1.73 1.81 

QE 3.79 4.46 4.15 4.iC 3.62 3.68 3.83 3.63 3.73 4.96 3.62 1t.43 ac 1. Ed 1.96 1.115 1.84 1.76 1.89 2. 0:; 1.44 1.39 1.59 1.57 1.75 - QN 5.49 5.91 5.83 5.94 5.711 5.89 6.02 5.53 5030 5.39 5.20 5.88 
0 O''3S 225 20 q 240 241 212 196 185 190 210 200 229 213 -..J 

33 N as 1.88 2.5'1 3.J5 3.20 3.6'} 4.45 3.54 4.25 3.46 3.04 2.21 1.68 
123 If r)8 1.76 1.72 1.59 1034 1.4J 1.55 1.30 1.69 1.57 1.78 1.82 1.73 

QE 1t.36 It. G 3 3.69 3.Gl 3.27 3.71 2.63 2.83 3.72 3.69 5.20 5.31 
ac 1.9G 1.6 J 1.84 1.26 1.37 1.78 1.42 1.47 1.44 1.47 1.88 2.31 
(IN 6.15 5.25 5.52 4.19 5. '~3 5.73 4.37 4.48 5.38 4.99 5.79 7.30 

o flS 233 224 248 349 296 231 280 203 227 204 198 220 

33 N f)S 1.70 2.67 2.9ft 3.38 3.57 4.63 4.12 3.28 1.86 2.72 1.85 1.55 
124 W ,l8 t.55 1.83 1.56 1.48 1.34 1.69 1.47 1.23 1.65 1.54 1.54 1.65 

QE 4.J(, 1t.57 3.28 3.97 3.73 4. C3 3.57 2.813 3.48 3.78 4.83 4.31 
'lC 1.57 1.92 1.48 1.94 1.55 1.85 1.67 1.38 1.18 1.43 1.59 1.8" 
ON 5.47 O.C~ 4.55 5.72 5.7a 5.95 5.31 4.48 5.1() 5.10 5.ftO 5.84 

O:3S 248 189 2&0 239 245 211 217 239 2J1 254 245 224 

33 N I~S 1.65 2.45 3.24 3.8'1 4. Q 5 4.16 3.27 3.69 4.12 2.85 1.91 1.52 
125 W Q8 1.36 1.58 1.61 1.65 1.53 1.45 1.11 1.44 1 •. '3() 1.55 1.50 1.50 

elf 3.R8 4.09 3.68 4.59 3.64 3.97 3.26 3.11 4.110 5.10 4.39 4.72 
QC 1.98 1.94 1.64 2.e3 1.86 1.74 1.53 1.49 1.:53 1.74 1.65 1.86 
,1N 5.62 5.66 501 J 6.44 6.JQ 5.98 4.92 4.50 6.41 6.73 5.51t 6.17 

OBS 228 212 231 204 226 212 2G4 214 175 212 216 234 

33 N ClS 2.18 3. 3 5 3.59 4.57 5.11 5.27 5.15 5.16 4.39 3.27 2.35 2.02 
126 If flS 1.d5 2017 1.88 2. IJ 2 1.99 1.85 1.86 2. a 3 1.81 1.81 1.90 2.02 

'lE :5.54 5.01 5.34 5.14 4.17 4.61 4.79 4.26 5.56 5.58 5.08 5.76 
11C 2.28 2.41 2.2'3 2.3G 1.78 1.96 2.12 2.22 2.12 1.75 1.85 2.ftO QN 7.71 7.75 7.3: 7.45 6.62 6.63 7.96 6.5u 7.26 7.36 6.79 7.90 

OdS 1':>5 107 158 136 139 118 139 133 135 144 H4 138 

33 N QS 2.72 3. 29 4. n 3 5.32 5.32 5.84 5.C9 6.07 5.14 3.lt3 2.65 2.13 127 W Q9 2.31 2.1<; 2. C J 2.21 2012 1.97 1.71 2.28 2.24 1.83 2.19 2.16 UE 5.98 5.48 4.Q2 6.S9 4.55 5.16 5.65 4.47 7.74 6.99 6.13 7.57 (lC 2.72 "5 • C ~ 2.23 2.44 2.3J 2.15 2.40 1.98 2.88 2.07 2.10 2.71 
i'lN 8.31 7.85 7 .30 8.37 7.;;'6 7.73 ~.15 7. as 1].5J 9.03 7.80 10.16 OIS 12 ~j 114 132 119 114 1C3 127 101 16 135 111 117 
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LAT/LON JAN F:B MAR APR HAY JUN JUL AUG SEP OCT NOV DO 

35 N QS 1.85 2.66 3.C8 3.15 4.66 4.39 4.It& 4.50 3.98 2.50 1.91 1.61 
121 .. QS 1.92 Z.tiO 1.73 1.68 1.91 1.69 1.n 1.89 1.C)4 1.54 1.76 2.0 

'lE 2.81 3.68 3.8l 2.95 3.28 2.82 2.98 3.11 3.10 3.18 3.14 "'J9 QC 1.31 1.57 1.18 1.68 2.19 1.80 1.83 1.81 1.68 1.35 1.30 1. 1 
QN 3.99 5. a 5 5.61 4.82 5.71 5.18 5.57 5.17 5.18 It.50 4.37 5.77 

OdS Z20 22J 268 219 217 296 261t 232 241 336 255 201 

35 N as 2.34 1.18 3.82 4.C6 4.85 4.95 4.45 It. Ita 4. 117 3.09 2.0i ,:" 12Z .. IlS 2.47 2.31 2.11 1.81t 1.98 1.89 1.70 1.81t 2.~5 1.86 1.8 
QE 5.C8 4.70 4.3'+ 4.01 3.36 2.73 2.88 2.94 3.60 3.69 3.06 .18 
QC Z.G8 2.u5 1.61 1.79 2.06 1.67 1.81 1.79 1.80 1.81 1.42 2.39 
QN 6.88 6.52 5.c)7 5.59 5.6c) 5.10 5.51 5.23 5.26 5.43 4.25 e'fl 03S 121 152 181 2il3 198 216 219 226 200 209 208 1 3 

35 N QS 2.29 3.5:5 4.60 4.57 5.89 5.6C) 5.86 4.93 ,+-.57 4.32 2.49 2.4. 
123 If 'lB 2.38 2.57 2.51 1.99 2.35 2.21 2.1S 1.99 2.20 2.65 2.25 2.80 

;~E 5.58 5.75 5.;)8 4.63 5.21 3. c)7 4.55 3.37 3.44 4.56 5.55 7.52 
1C 2.~3 2.98 2.46 2.15 2.57 2.32 2.34 2.04 1.65 1.84 2.29 2.75 
QN 7.24 8.13 7.29 6.74 8.Gl 0.28 8.05 5.84 5.21 6.81 7.69 10.01 

OIlS 110 1U3 1'.:: 8 148 119 155 161 164 149 113 127 86 

35 /II 'lS 2.59 3.1t; 5.12 5.5'+ 5.61 &.22 5.&8 <;.36 5. ~5 3.73 2.73 2.13 
124 W aB 2.57 2.lt5 2.69 2.52 2.17 2.33 2. 08 2.13 2.45 2.15 2.37 2.49 

'If 5.61 5.61l 6. ~ & 6.15 4.69 4.C9 3.53 3.82 1+.49 3.92 It.90 7.1t] 
IlC 3.11 2.82 2.97 2.53 2.18 2.3U 1.9& 2. 03 2.03 1.55 1.99 3.00 
')N 8.63 7.89 8.70 8.52 7.53 5.7CJ 5."3 &.39 6.72 5.74 6.86 1iJ.87 

03S d& 1 U 2 99 lC2 13CJ 135 14~ 142 122 143 120 99 

35 N QS ~.60 3.83 4.77 5.13 0.20 5.88 5.05 5.5& 5.21 !t.31 2.73 2.19 
125 \II ',1B 2.64 2.73 2.B 2.4'3 2.43 2.10 2.24 2.1 CJ 2.40 2.54 2.41 2.45 

aE 6.I.U 7. U 7 1+ .14 5.95 5 •. J 3 5.(4 4.&5 4.84 5.49 &.70 &.59 8.66 
'JC 3.G3 3.2 CJ 2.2J 2.92 2.89 2. 6 ~ 2.7~ 2.46 2.1\7 2.05 Z.71 3.32 
'1N d.7& 10.16 5.113 9.1 ·:' 8.44 7.'35 d.54 1\.23 8.55 8.21 9.19 11.40 

~ OllS 91 d& 1 '.]7 '35 '38 121 116 121 116 93 101 80 

H N 11S 2.46 3.33 5.12 5.2'3 6.5 j 7.18 0.11 0.26 5031 4.33 2.90 2.00 
12& ~ (J8 2.36 2.34 2.67 2.3'3 2.50 2.51 2.12 2.26 2.4& 2.55 2.55 2.23 

QE Sol3 S.35 5.77 1.92 5.3J &.11 1;.97 1;.05 5.&4 5.02 7.10 6.76 
I~C 3.23 3. U 1 2.74 3.&6 2.55 2.CJ7 2.57 2.26 2.5c) 1.81 2.58 Z.73 
(IN 9.31 8.18 I\.:j& 11.01 d.C& 9.57 1 J. 22 9.3:! 7.'33 &.&8 9.&8 9.02 

OI:JS 39 1 u '11 ~ S g 91 84 91 99 91 99 gO 101 

35 N OS 1.~6 3.1'3 4. C 5 5.41 5.'37 &.5J f).5CJ ">. C 5 I; . 'H 3.<}9 2.S0 1.74 
127 W '1B 1.'38 2.15 2.0 '3 2.34 2.13 2.37 2.23 2.3'3 2.gS 2.2& 2.35 1.98 

IJ€ fl.b7 5. ': 5 5.31 6.15 5.3 J 5.53 '5.37 5.62 ?67 7.59 7.93 11.56 
'le , .IlS 2.25 2.65 J.55 2.67 2.37 2.42 2.51 2.'35 2.65 3.ll 3.,.7 
.IN g.d 0.1j'3 7.CJ4 9.43 1.63 1\.38 'I. G 5 'J.41 1·~ .:3 9.43 11. as 11.66 

o ')S 1 } 4 111 1! 0 1CJ '37 1C j 8" 98 f)1 10 2 97 110 
35 ~ JS 1 • It 1 2. : 5 2.77 4.G1 I,. 34 It. 8'3 4. ') 5 ~. & 8 1.~2 2.73 1.70 1.29 

128 w 1'3 1.'t4 1. 36 1.45 1.6'3 1. 64 1.72 1. 4; 1.41 1.">1) 1.53 1.ltS 1.lt5 
IE It. ::Pl It • :. J 3.11.4 1t.51 3.05 4.37 3.2 'l ~. G 7 5.63 1.CJ6 4.0& ... ~,. 
IC 2. 1 II 2 • '~ 7 1.~r, <:.2>1 1.115 2.11+ 1.74 1.51 :.71 1.45 1.5S 1. 9 
l,.. 7 •. 3 ').17 5.62 6.75 5.73 "./16 5.70 4.71 7. ·; 1 5.25 5.63 6.26 

o 15 ~41 ~ 2 9 2<; 1 175 llH 155 2;j 1 21 9 181 21,. 2ltZ 236 
35 N 'IS 1. J 1 2 • ~ 1 ?t.'\ 3.n ~.'j5 3.110 3.55 ~. 75 3.?5 2.35 1.& .. 1. 16 129 .. /8 1.29 1 .42 1.?7 1.3!:! 1.21 1.37 1 .21 1.37 1.1t4 1.3l 1.ltl .30 

It. 4 •. 11 ':" • .3 ~ 3.1" 4.33 3. 21\ 3. E 4 LIt'3 ~. 1 C 4.43 4.1'1 •• 58 4.l5 
'JC ~ ... ti 2. ': 'J 1. S ? 1. ~1 1 • ~ 7 1. 51 1.47 1.26 t.~lt 1.55 1.61 ~.65 (IN , • .,7 0013 4. 6 7 6. )2 5.21 5.42 S.1t6 4.&3 I). : 4 6.24 &.17 • Sit 

O.-lS ~ '} It :'.71 5 loj 255 251\ 241 237 .?l!l 227 2&1 261 289 
J<; N lS i • C c; 1 • ~ 1 2.1 i 2.6g ? -If:, 3. 24 2.'3'\ ~. Q 7 ,.55 1.7r, 1.21 .9" 1 H .. 1B 1. ~ j 1.17 lo1Z 1. 1 '~ 1. 1 ~ 1.12 .'31 1.1'l ~ • 1 C 1.e2 1.08 1.06 lE L rq J. 'J 0 :? .j : 1.42 2.n ?In 2.1\5 2.78 .1.42 J.27 J.79 3.41 

lC 1 • c; 1 1 • ,>., : • ~ 7 ! • 5 2 1 • ;~ ~. 2 2 • 'l'i :. C 5 : • : S 1.02 1.39 1.36 
l"l "'), ..: ;: .. ~ ~ ~. Z 't " . . ~ l I ... j .. t. t. tt ,. • J:. ".J3 ".55 It.21 5.05 ,-.65 o IS .... 2 ( ~ s 'f ? ., 147 !, .. i 47 V,3 'SF, 1->6 427 413 "12 



LAT/LON JAN F=:S :-1AR APR MAY JUN JUL AUG SEP OCT NOV OEC 

36 N QS 1.62 2.41 2.88 1031 4.Jl 3.72 3.6') !toll) 3.30 2.71 1.71 1.63 
122 w :}B 1.81 1.133 1.57 1.52 1.66 1.41 1.4:; 1.76 1.66 1.61 1.74 2.05 

i1 t: 2.'35 3.54 3.3a 2.62 3. ; 9 2.85 2.29 2.82 3 • ~ 5 3.13 3.19 4.54 
I) C 1.42 1.71 1.,,5 1. 3,+ 1.75 1.6 9 1.44 1.63 1.48 1.49 1.47 g.89 
UN 4.~2 4.13'3 5.1 7 4.03 4.14 4.86 4.33 4.70 4.69 4.54 5.18 .26 

OJS 268 26 i] 322 355 2913 411 422 277 3)3 264 272 196 

36 N QS 2.47 2.75 4.23 4.30 ,+.9J 3.89 4.03 'i.15 3.42 3.10 2.52 2.31 
123 \oj Q9 2.75 2 • .j ~ Z 033 1.g3 1.95 1.48 1.56 1.79 1.71 2.10 2.18 3.30 

'lE 5.96 4.71 5.52 4.CO 3.6) 2.4Q 2.53 2.6& 3.Ql 3.93 ".68 12.28 
QC 2.33 1.92 2.4j 1.74 1.78 1.46 1.58 1.46 1.37 1.77 1.90 4.51 
~N '1.18 6.36 7.28 5.71 5.g4 4.12 4.45 4.74 :..70 5.51 &.34 11.01 

O~S l '~ 6 .lit 6 143 191 1'36 332 331 273 274 190 145 8& 

36 N ilS 2.79 3.23 5.6 :} 5037 5.89 5.86 5.67 5039 5.12 3. e7 2.80 2.28 
12 .. W ;)6 3.1: 2.44 2.go 2.35 2.25 2.15 2.20 2.12 2.42 2.65 2.54 2.1& 

I .~E 6.n 5.21:> 4.B) 4.77 4.45 4.21 3.9J 3.02 ,+.82 6.71 4.81 1.01 
'lC 3.Sg 2.0d 2.52 1.94 2 •. ,q 2.52 1.9~ 1.61 2.27 2.42 1.89 2.85 
'IN q.'I2 &.66 6.fI~ 6.S~ 7.79 7. E: 4 6.15 5.:33 7.21 8.83 6.26 9.51 

OdS 78 9g 76 13'1 136 148 157 157 129 111 UQ 92 

36 N as 2. '~S 3.73 4.2J 4.87 4.98 5.92 S.H 5.14 4.75 3.73 2.39 1.83 
125 W '.JB 2.23 2.tl4 Zol9 2.23 1.93 2.20 2. G 2 2. Q 2 2.24 2.40 2.3& 2.23 

f}€ 6.~5 7.62 4.76 5.61 4.B4 3.81 3.66 4.47 4.11 5.03 5.51t &.00 
QC 3.25 3. 65 2.22 2.6~ 2.6] 2.20 2.3J 2.31 1.73 1.90 2.1t8 2.61t (m 'l.9r, 11. j 4 7.J~ 8.2J 7 ... 5 6.Cl 6. 'l3 6.76 6.21 0.49 8.83 8.51t 

OdS 125 9-'3 13't 139 164 144 157 167 134 122 13ft 129 

35 N I/S 1.41 1. 9 ~ 2.63 3.58 3.96 4.73 4.31+ ~. 09 3.43 2.68 1.4) 1.25 
126 W ;1:3 1.43 1.'t5 1.31 1.63 1. 5) 1.76 1.58 1. &2 1.63 1.58 1.36 1.53 

OE 3.46 3. 65 3.58 3.55 J.B 3.56 3.2(; 2.8& 4.31 4.21 3.6ft 1t.41 
!lC 1.76 1.77 1.75 1.77 1.6 J 1.85 1.&& 1.58 1.78 1.11 1.50 1.79 - flN 5. : '+ 5.2J 5.17 5.19 5. ( ~ s.n 5.43 4.75 f>.12 5.7 1t.99 6.0" - 03S 292 26,+ 2% 244 ?52 217 249 254 231 259 342 270 0 

35 N '~S .91 1.39 1.9) 2.47 2.&6 2.91 2.92 2.12 2.38 1.13 1.1& .8l 127 w QB • g4 1. C 4 1 • C ) l'J9 1 • I) ; 1.e7 1.03 1. a 5 1.~8 1.05 1.09 .9 
I/E 2.68 2.81 2.47 2.75 2.3Q 2.52 2.4u 2.34 2.79 3.14 3.39 3.11t 
)C 1.28 1 ... 5 1.26 1. :3) 1.1r, 1015 1.13 .97 1.j5 1.1il 1.39 1.27 
'H-l 3.85 4. C7 3.& ) 4.01 3.79 .3.84 J.98 J. Sit 3.86 ".12 1t.&8 4.31 

OJS r,:3 :;(j q 54.3 :'8& 518 '+82 456 556 1t94 501 492 51t0 

36 N ll S .-'34 1.31 1. 7 ~ 2.32 2.65 2.85 Z.1t7 2.31 2.0& 1.51t .9,. .76 
128 \oj flB • liS .9-j .91 .98 .99 1.02 .8!t .87 .94 .94 .81 .90 

'lE 2.44 2.47 2.37 2.5'3 2.31 2.51 ~. 0 9 ?CJ 2.lt2 2.88 2.16 2.&9 
~C 1., ~ 1.21 1.17 1.2& 1.11 1.14 .95 .82 • tiS 1.01 .92 1.0Z 
'IN 3.42 3.56 3.4. J.g:) 3.47 3.91 3.41t 3.1!l 3.ltl ].80 1.59 3.62 

OOS <;,86 ;jn &51 563 531 558 58J I) 12 &15 601 153 650 

35 N QS 1014 1.5 ') 1.85 2.29 2.(H 2.89 2.6,3 ~. (, 0 2. lO 1.12 1.22 .86 
129 W 013 1013 1.15 .g9 1.e] 1. \l7 1.00 .9:) .93 1.ljO 1.05 1.07 1.01 

lIE .3.26 3.3 ... 2.63 2.8U 2.53 2.36 2.53 2. It It 2.62 3.19 3.5& 3'''1 'le 1.52 1.58 1. H 1.,31 1019 .99 1.01 .97 .88 1.0& 1.33 1 ... 
'IN 1+.e,2 4.66 3.'H 4.Gl 4. I) 9 3.57 1.82 J. 7 9 3.60 1t.16 ".8" ... s,. 

O'3S ,39'3 391.t 51'1 !t8ft 469 450 441t 473 ItA2 ItS5 1t1t5 ItS6 

35 N as 1.,35 2. ~ 8 2.4,. 3.29 4016 4.28 4.11 4. lit 3.29 2.26 1.37 1·1' 1311 W :18 1.44 1.51 1.24 1.43 1.65 1.45 1.39 1.55 1.3 1.21 1.17 1. • 
-IE 4.&5 4.18 3.61 3.5& 3.45 3.67 J.69 4.11 4.1" 1t.0l 1t.26 5.01 
lJC 2.31 1.'35 1.71 1.81 ~.74 ~:~g 1.57 1.1t6 1.&7 i· l9 ~:n 2.,2 11N 6.91 5.87 5.19 5.36 .48 t). 01 6.21 6.31 .Zlt 71 ~ 0')5 219 233 27J 242 211 204 186 183 220 ZitS 309 

3& N '1S 1.1;3 2.33 3.20 3.81 It. ot~ 1t.57 6.21 5.~9 i:n 2.,7 l:U 1.2! 131 W '.JB 1.68 1.1l'+ 1.r,\l 1.74 1.87 1.6~ z.c 4 ~.1I3 1 ... l·1t tlE ?65 ,.12 4.52 4.71) 4.66 It. J 3.71t .53 5.73 S.OIl tilt .6 
(~C 2.,+4 2.28 2.11 2.1') 1.9(1 1.82 1.78 Z.03 1.98 1.75 2.21 l.35 
l~N 7.73 1. U 2 b.59 E).73 1.18 1l.26 1.p 8.08 1.1l" 6.69 7119 'In O)S 151 113 l'U 181 151 151 iult 123 lJIt 171 CJ1 



LATILON JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV ~ . . . ' . 

37 N QS 2.25 3.36 5.35 4.88 5.83 5.92 5.27 6.68 5.1\ 3.96 ~.72 2.21 
122 If a8 2.67 2.57 2.7& 2.20 2.45 2.3Z 2.03 2.93 2.5 2.62 .82 3.g 

'JE 4.18 5.l12 4.48 1.57 3.52 3.01 2.511 3.24 4.50 4.26 5.03 6.9 
ilC 2.20 2.46 2.49 2.04 1.83 2.02 1,.62 2.12 2.44 2.55 1.86 2.S6 
llN 6.37 7.26 7.17 5.75 6.u5 5.41 '.17 5.99 6.130 6.45 6.71 9.S' 

OBS 1213 130 108 166 136 161 207 102 120 122 107 91 
37 N QS 1.42 2.11 2.57 3.17 3.58 3.22 3.39 3.24 2.58 2.~6 1.~11 1:" 123 If OB 1.68 1.67 1.48 1.45 1.411 1.24 1.33 1.38 1.31 1. 0 1. 2-

flE 3.22 4. C 4 3.41 2.85 2.99 2.0.3 1.97 2.03 2.20 3.26 3.39 4.17 
QC 1.61 1.64 1.54 1.55 1.59 1.19 1.21 1.25 1.21 1.42 1.36 1.79 
QN 4.613 5.44 4.83 4.54 4.7il 3.55 3.74 3.77 3.54 4.44 4.67 5.86 

O':3S 320 3J 6 378 378 370 540 502 4613 500 376 358 294 

37 N QS 1.29 1.73 2.38 3.02 3.75 4.07 4.27 3.77 3. (]1 2.41 1.39 1.15 
124 W :lB 1.50 1.35 1.34 1.41 1.51 1.56 1.66 1.59 1.52 1.58 1.36 1.51 

'JE 1.38 2.90 2.85 3.0J 3.21 3.29 2.79 2.69 3.G3 3.58 3.11 3.6 
QC 1.7e 1.30 1.43 1.6,. 1.68 1.67 1.63 1.66 1.49 1.71 1.37 1.63 
QN 4.98 4. 0 1; 4.18 4.51 5.16 5.16 4.73 4.74 4.54 5.21 4.42 5.02 

OBS 346 361 418 361 330 35 a 334 329 335 335 401 332 

37 N -lS 1.G4 1.53 2.0a 2.52 2.IJJ 3.49 3.,.J 3.20 2.65 1.94 1.12 .93 
125 If Q8 1.16 1.2J 1.14 1.15 1.11 1.31 1.29 1.29 1.29 1.23 1.13 1.19 

flE 2.41 2.81+ 2.5 ) 2.77 2.41 2.65 2.42 2.2& 2.57 2.97 2.73 2.83 
'~C 1.24 1.35 1.32 1.4" 1. 29 1.",! 1.36 1.29 1.27 1.20 1.20 1.45 fm 3.52 ,..:1 3.6'3 ".11 3.71 4.49 4.u2 3.'!2 3.84 4.06 3.87 4.15 

O'lS 517 ,+6b 552 537 527 ,.49 462 452 452 494 585 487 

37 N QS 1.17 1.64 2.25 2.60 3.10 3.29 3.58 ~.39 2.~4 1.96 1.20 .99 
126 W 'J9 1.26 1.27 1.21 1.16 1.21 1.20 1.34 1.32 1.38 1.28 1.15 1.23 

QE 2.78 3.13 2.72 3.03 2.63 2.3'! 2.52 2.61 2.66 3.26 3.43 3.02 
'JC 1.44 1.62 1.41 1.5'! 1.31 1.35 1.35 1.44 1.22 1.28 1.39 1.40 
!1N 4015 ,. • 5 'J 4.1j 3 4.6" 4.17 3.96 4.10 4.55 3.d6 4.40 4.79 4.29 - O~S 4J8 367 463 4tH 442 451 396 379 384 430 477 424 -

'37 N f)S 1.32 1.97 2.67 3.12 3.14 3.89 3.81 3.92 3.16 2.13 1.41 1.13 
127 W 1113 1.45 1.51 1.45 i.40 1.2 'J 1.43 1.35 1.5.3 1.52 1.32 1.30 1.40 

flE 3.73 !t. J 5 3.43 3.38 2.76 3.20 2.97 3.04 3.35 3.83 3.77 3.82 
~c 1.d4 1.95 1.79 1.65 1.28 1.61 1.57 1.49 1.1)1 1.61 1.57 1.79 
'IN 5.45 5.77 5.C9 5.~o 4.2& 5. Q 5 4.6:> 5.11 4.'!3 5.15 5.24 5.41 

OdS 266 252 279 .319 359 279 271 260 277 331 336 270 

37 N 'is 1.57 2.25 2.95 3.16 3.d4 4.07 4.48 4.54 3.33 2.3D 1.55 1.20 
126 W QB 1.~O 1.67 1.45 1 • .38 1.43 1.45 1.57 1.68 1.56 1.48 1.48 1.54 

'lE 4.47 1+.74 4.89 3.79 3. u ,~ 3.3" 3.135 3.77 3.78 3.91 5.10 5.02 
'lC 2.31 2.32 2.33 2.01 1.65 1.67 1.03 1.68 1.69 1.50 2.01 2.14 
IN :'.39 6.71 7.C6 5.78 5.CJ 5.24 6.00 6.13 5.42 5.27 7.01 7.11 

OdS l'!C iliiJ 216 242 262 237 191 189 247 271 227 221 

37 N 'lS 1.65 2.2~ 3.11 3.47 3.91 4.21 4.G4 4.37 3.34 2.31 1.lt9 1.24 
129 W 'lB 1.73 1.112 1.62 1.58 1.45 1.47 1.34 1.58 1.52 1.39 1.36 1.56 

111:: 5.Cl 5.33 5.1'! ,~. ~4 3.57 3.9': 3.65 4. a 2 4.74 4.05 5.!]4 s.3i IJC 201G 2. Ed 2.46 2.22 1.117 1.72 1.63 1.78 1.75 1.82 1.91t 2.S 
1N 6.97 7.5'1 7.6'1 5.97 5.1:18 5.96 5.75 'l.33 6.44 5.73 6.73 7.63 

OrlS 16!) 154 186 227 222 222 183 186 231 272 236 183 
37 N 'lS 1. 7 ~ 2.3'1 3.29 3. 45 4.,,5 4.1~ 4.31 4.35 3.35 2.40 1.52 1.20 13,) W Q8 1. >I : 1.72 1.63 1.45 1. ~. 1.45 1.4b 1.57 1.55 1.44 1.47 1.51 

'lE 5.4. 6.6~ 4.91 ,+.37 3.22 3.57 3.22 4.27 4.21 3.83 5.14 6.49 ,)C 2.55 3.15 2.35 1.97 1.75 1.67 1.51 1.69 1.52 1.36 ~.oo Z.61t 
IJN 7.b6 9.5b 7.e5 b.32 5 • .3'1 5.41 5.51 6.67 5.;'4 4.86 .03 8.93 

CBS 148 L 4'~ 15" 221 2C5 213 l-H 181 231 247 204 180 

37 N 'lS 1.6!t 2.61 3.57 3.63 3.99 4.69 '+ .13 4.43 .3.22 2.51 1.&2 1.3, 131 w 'lB 1.>14 1. 'I ':I 1.'1'1 1.57 1.47 1.61 1.35 1.57 1.47 1.57 1.50 1.& 
'lE 0) • i 1 :;.07 5.45 4.43 3.7 'J J.9'1 3.83 ~. 69 4. 3& 4.78 6.07 6.05 
'le 3. : d So ~ 4 3.1'; 2.44 1.72 1.75 1. d 1 1.47 1.37 1.79 1.9~ 2.52 
' IN i. ':b 1.29 ~ • : 1 ~.g5 3.j5 6.63 1).25 <;.88 5.~1 6.49 7.93 8.28 

OdS 1. 4 J 131 1 ~ II 19'3 174 175 177 176 198 221 190 162 



LAT/LON JAN F~8 MAR APR ~AY JUN JUL AUG SEP OCT NOV DEC 

H N (jS 1017 1.56 2.16 2.43 3.15 3.28 3.16 '3. U 4 2.49 1.99 1.33 .9a 
123 !oj IlB 1. 4Q 1.24 1.22 1.19 1.32 1.26 1.2'3 1.34 1.31 1.41 1.38 1.40 

L.lE 2.34 1. ·~ 9 2.16 2.32 2.12 1.94 1.65 1.99 1.71 2.14 1.89 2.44 
'JC 1.19 1.1 i! 1.09 1.27 1036 1.29 1.12 1.28 1. ,)7 1.25 .87 1.29 
'IN 3.42 2.9 j 3.22 3.5G 3.61 3.44 3.33 3.55 2.94 3.11 2.66 3.61 

a oJS .. 84 513 575 594 479 340 583 537 5u5 451 443 44& 

H N flS 1.79 2.42 3.44 3.42 4.02 3.95 4.3J 3.65 3035 2.97 1.82 1.33 
121t \01 flB 2017 1.93 1.92 1.6G 1.64 1.52 1.69 1.56 1.67 1.90 1.85 1.78 

I)E 3. ~8 It. 31 3.87 3.30 3.26 2.72 2.93 2.86 2.77 3.67 4.66 4.4& 
(~C 1.95 2.43 1.68 1.57 1.82 1.71 2. 07 1.78 1.54 1.62 2.01 2.1& 
UN 5.57 6.37 5.41 4.53 5.18 It.68 5.43 '5.01 4.43 5.09 6.1tt &.19 

o :3S 181 2il6 211 296 291 370 318 344 314 238 233 224 

38 N [JS 1.98 2.73 3.91 4.01 4.48 4.95 5.22 4.29 3.71 3.22 2.14 1.70 
125 W QB 2.42 2.34 2.24 1.85 1.72 1.87 2.02 1.76 1.88 2.17 2.11 2.3i 

QE 5.75 5.58 5.4& 3.9Q 4.22 3.<37 4.06 3.26 3.46 5.24 4.02 5.2 
I.lC 2.90 2.85 2.36 1.92 2.CO 2.30 2.66 1.90 1.80 2.38 1.84 2.33 
.lN ~.45 8.1 G 7.24 5.64 6.37 6.82 7.22 5.65 5.61 7.29 5.79 7.32 

OBS 124 132 153 205 ldl 221 216 250 212 lEiS 169 13& 

38 N QS 2.46 2.87 4.27 4.63 4.75 5.64 5.23 4.59 3.88 3.38 2.25 1.57 
126 !oj '~B 2.71 2.3u 2.35 2.23 1.90 2.G4 1.92 1.83 1.94 2.14 2.13 2.09 

'lE &. go 4.8:' 5.26 5.% 4.58 4.58 4.08 4.32 4.70 5.13 5.31 6.46 
QC 4.05& 2.64 2.56 3.15 2.G4 2.50 2.22 2.42 2.16 2.21 2.49 2.7& 
QN 11.16 7.u9 7.83 8.86 6.85 7.17 1).95 6.89 6.79 7.06 7.73 9. () 3 

O:3S 95 137 120 139 151 161 187 205 2(12 163 135 13& 

38 N QS 2.33 3.33 3.75 4.61 4.45 1t.94 1t.26 3.97 3d9 3.05 2.21 1.65 
127 w I)B 2.63 2.66 2.03 2.0,,) 1.74 1.78 1.59 1.53 1.84 1.97 2.08 2.30 

'~E ~.32 5.57 5.ta 5.14 3. (31 4.81 4.03 4.46 4.50 6.00 5.38 &.08 
,)C 4.19 2.5 () 3.C6 2.69 1.72 2.17 2.18 2.02 2.00 2.30 2.20 2.71 
(IN 12.54 7.85 7.8 :) 7.f>2 c.C8 6.97 &.48 6.55 6.51 8.19 7.2& 6.62 - 03S gQ 8S 129 137 179 188 222 213 167 150 134 114 N 

38 N rJS 2.23 3.27 4. S 3 4.64 3.81 4.24 3.76 3.80 3.31 3.08 2.08 1.50 
128 w i)B 2.39 2.63 2.21 2.07 1.47 1.50 1.3& 1.41 1.57 1.89 1.88 1.98 

QE g.66 5.93 5031 4.51 3.25 3.61 3.46 3.28 J.66 5.88 6.28 &.69 
QC 4.68 3.28 2.8/t 2.37 1.69 1.9a 1.79 1.47 1.6& 2.34 2.40 2.96 
QN 14.26 8.72 8.03 6.64 5.03 5.74 5.58 5.20 5.16 7.n 8.53 9.47 

O:lS • 96 9 '1 12/t 141 207 207 244 253 254 165 1/tl 120 

38 N QS 1.77 2.71 3.62 4.37 4.72 4.76 4.19 4.10 3.59 3.09 2.05 1.4,. 
129 W r~B 2.:1} 2016 2.16 1.97 1.8Q 1.67 1.44 1.59 1.67 1.92 1.99 1.93 

QE 7.64 &.29 5.88 4.86 3.43 3.99 3.47 4.55 4.54 5.39 6.66 6.&0 
' ~C 4. :' 4 2.95 3.03 2.1t9 1.81 2.08 1.89 1.82 1.lll 1.94 2.85 3.07 m 11.55 8.8:.! 8.68 7.45 5.81 6.63 6.05 6.&4 5.27 7.08 9.46 9.29 

0'3S 95 113 121 122 174 172 219 203 193 14& 131 117 

36 N 'lS 2.18 3.U 1t.19 4.53 4.69 5.01 4.27 4. a 2 3.&0 3.2& 1.88 1.50 
130 w Q8 ~.57 2.32 2.18 1.99 1.78 1.74 1.ItS 1.56 1.66 2.04 1.99 2.00 Q£ 9.21 &.41 6.72 5.76 3.9) 3.99 4.33 4.07 4.31 &.48 8039 7.21 

(~C 5.C4 3.45 3.51 2.37 2.38 2.09 1.67 1.69 1.47 2.03 2.95 2.&1 
(~N 1'+.15 9.86 10.12 8.3J 6.1t& 6.76 6.59 5.94 5.53 8.35 10.92 9.73 

OilS 84 lJ 5 108 lOG 152 156 170 188 185 132 110 117 
38 N 1S 2.Gl 2.92 4.09 4.79 4.38 5.35 4.13 1+.25 4.C4 3.11 2.20 1.46 

131 W (18 2.25 2.42 2.38 2.14 1.65 1.91 1.41 1.47 1.34 1.97 2.12 1.98 
QE 6.7J 7.47 8.4a 6.72 3.87 4.55 3.1t~ 3.50 5.51 6.64 7.07 7.64 QC 3.46 1+.1',] 3.68 3.27 1.84 2011 1.68 1.46 2.G4 2.27 2.65 3.25 1m 3. go 11.30 11.71 9.94 5.67 7.49 5.67 5.68 7.15 8.78 9.35 10.71t 

OdS 93 85 84 99 150 143 158 19a 144 121 104 96 
38 N QS 2.25 3.11 3.62 4.89 4.82 5.46 4.4& 4.33 3.1i7 3.13 1.99 1.43 132 w I}B 2.34 2.22 2.G6 2.19 1.87 1.91 1.49 1.56 1.73 2.01 1.80 1.9 ]€ 9.3, 7.39 5.18 7.73 4.04 4.1!) 1.!t8 4.33 4.83 6.98 6.87 8.95 

QC 501.4 3.23 2.73 3.85 1.91 1.81 1.31 1.51 1.72 2.10 2.92 3.75 QN 14.33 1 ~. 30 7.48 11.8;) 6.47 6.53 5.&1} 6.63 6.73 8.6& Q.45 12.37 OdS 73 78 112 99 141 126 153 16& 168 136 124 lU 



' . . ';':"'~ 

LATILON JAN FEB MAR APR ~AY JUN JUL AUG SEP OCT NOV OE~, 

39 N QS 1.76 2.16 3.5:) 3.75 4.69 4.47 4.6il 4.42 :3 .96 3.03 1.78 ~.43 
124 H QS 2.2& 1.86 2.00 1.62 2.u,:; 1.7& 1.91 1.89 2.01t 2.07 1.99 .13 

Of 4.31 3.67 3.63 3.11 3.36 2.93 , 2.7& 3.37 2.71 4.34 3.68 4.15 
11C 2036 1.70 1.6& 1.63 2.20 2.03 2.15 2.31 1.75 2.20 1.39 2.06 
QN 6.29 4.92 5.13 4.76 5.51 4.99 5.&8 6.3e 4.57 6.30 4.85 6.12 

08S 159 218 211 257 217 282 2&a 232 213 197 195 176 

39 N as 2.24 3.75 4.82 5.25 5.&2 5.87 5.49 '5.1ll 4.74 3.71- i· 11 2.~4 
125 H QS 2.71 2.97 2.73 2.54 2.21 2.22 2.D7 2.15 2.35 2.38 .0 It- 3. Q 

QE 4.80 5.35 5.53 5.15 4.&6 5.1& 4.32 4.17 4.72 &.23 6.36 7.08 
QC 2.84 2.74 3.13 3.11 2.33 3.18 2.73 2.77 2.&4 2.15 2.84 3.42 1m 7.55 7.88 8.41 7.90 7.19 l3.35 7.37 7.00 7.55 8.52 9.40 10.1,. 

08S 99 93 97 125 13& 16& 177 175 14& 129 86 81 

39 N as 2.26 3. G 9 4.5& 4.80 5.25 5.10 4.89 4.3& 4.10 3.&1 2.34 2.18 
12& H as 2.94 2.92 2.52 2.3!J 2.11.1 1.88 1.84 1.72 1.99 2.47 2.46 3.18 

Qf )j.l0 5.45 &.21 4.87 4.52 3.96 3.64 3.73 4.37 5.54 &.68 9.02 
QC .3. Itl 3.12 3.65 2.30 2.11t 2.01 2.43 2.18 1.92 1.95 2.80 3.97 
QN H.B 8.45 9.68 7.07 7. Q 9 &.17 &.73 &.09 &.02 7.24 9.14 12.75 

oes 82 81 97 129 15& 184 2G 4 209 163 111 114 76 

39 N QS 2.23 3.40 4.77 4.86 5.79 &.24 5.86 5.15 4.94 3.24 2.£1~ 1.87 
127 H QS 2.94 2.83 2.78 2.32 2.39 2.27 2.12 2.00 2.27 2.38 2.63 2.16 

(~E 7.49 5.60 5.'31 6.05 7.13 5.47 4.68 5.42 6.21 &.54 7.97 7.78 
QC 1t. 02 2.9G 3.75 3.23 3.1t6 2.75 .3.20 2.66 2.76 2.71 3.24 3.87 
QN 11 ... 4 8.51 9036 9.01t 9.92 8.20 7.90 8.75 <1 .67 8.93 10.32 11.54 

08S &') 77 85 119 88 lQ 8 122 100 113 101 81 80 

39N as 2.08 3.47 4.5 3 5.16 5.71 &.71 6.02 5.03 1t.14 4.05 2.53 2.29 
128 I'l 'lB 2.55 2.73 2.63 2.26 2.17 2.101 2.16 2.02 2.C9 2.6& 2.52 3.22 

(~E 7.98 5.78 &.39 7.42 6.34 5.42 4.1t7 5.34 4.97 7.37 9.00 9.02 
r~c 4.6& 3.58 3.31 3.67 3.13 2.1t7 2.25 2.53 2.10 2.92 3.51 4.08 
!~N 12.,j9 8.63 9.26 10.66 g.78 8.70 7.53 7.90 6.25 9.95 12.2u 12.89 - OBS &8 76 77 95 95 101t 140 131 141 61 85 &3 w 

39 N as 2.26 3.34 3.87 4.6 G 4.93 5.72 1t.78 !t.62 4.17 3.5& 2.35 1.51 
129 W (~B 2.53 2.59 2.2& 2.()3 1.87 2. Crt 1.62 1.&7 1.95 2.45 2.40 2.15 

lE 6.39 5.81 5.4& 5.59 4.69 4.52 1t.&5 5.06 5.50 6.62 8.58 7.82 
(lC 3.30 3.33 2.71 3 • . } G 2.2~ 2.38 1.97 1.97 1.88 2.18 3.53 3.46 
')N 9.33 8.66 7.69 3.45 7.4u 7.68 7.1t2 7.74 7.38 6.46 11.78 10.9" 

0 3S &6 89 112 115 116 127 156 134 1?7 94 97 95 

39 N QS 1. 52 2.2 i] 3..'l2 3.64 3.60 4.84 4.16 4.19 4. 35 3.33 2.35 1.24 
13J W il.) 1. 13 2 1.B'> 2 .1;:' 1.63 1. 44 1.71 1.45 1.. 5 :~ 1.38 2.11 2.29 1.80 

'1£ 4.65 4.27 4.9g 3.62 3013 3.59 3.6J ' ... 55 5.41 7.34 7.69 5.04 
I~C 2.54 2.3 2 2 .3 2 2. C 7 1.47 1.74 1.65 1.64 1.69 2.28 3.84 2.48 
1N 7. : 6 5.89 7.41 5.69 5. 'J 3 6. L J 3.60 -;., • 7 = 7.5& 9.71 11.15 7.34 

OelS 1 S4 16 9 119 172 22'-+ 159 18& 184 142 118 98 1&2 

39 N QS 2. 22 3.19 3.6 ,j 4.g0 '-+.58 5.34 3.50 4.44 3.82 3.06 1.93 1.53 
131 w Q13 Z.& ~ 20>35 201'3 2 • 1I:l 1. 6 8 1.87 1.2 J 1. 58 1.72 2. a 5 1.93 2.18 

' IE ~. 23 5.7 ] 6 . 6 9 4.59 3.29 4.c& 2.7'J 3.44 4.71 7.26 7.76 7.02 
I)C :. • E.:J 2.97 3 . 31 2 . 5 3 1.39 2.24 1.34 1.21 1.72 2.77 3.47 3.17 
GN 12 .17 9.51 9 . J3 J 7.51 5.34 7018 ,-+.67 5.42 &.44 g.73 10.S!) 10.10 

O'iS 61J 75 l C J 1G8 160 127 22& 201 159 111 109 95 
39 N QS 1. rl 5 3. 6 2 Lt.2fl 5.3:' 5.79 5.105 4.80 4.50 3.61 3.67 2.14 1.58 

132 w ')B 2.28 2 .9 :1 2. 3 7 2.54 2.23 1.'37 1.&7 1. 65 1.&7 2.46 1.98 2.22 
I)E ,~ . 39 9.38 7. Cl &.07 5.3J 4.24 3.74 '-+.77 5.79 7.23 9.79 10.08 
'IC 5. 2 8 '-+.72 3.27 2.95 2.131 1.8 8 1.&8 1.66 1.78 2.37 4.05 4.49 
I]N 1!t.33 13. ~9 1 L19 9.29 8.34 6.7& 6.21t '.25 7.46 8.99 13.58 llt.66 

0'35 79 51t 96 99 1. 'J 4 129 165 142 147 89 101 89 
39 N I)S ? :. 2 3. C' 2 3. 9 5 5.54 4.91 4.80 3.91 4.72 3.96 2.51 1.&1 1.53 

133 W '18 ;2 .39 2.4 !3 2 .2 Q 2.51 1.137 1.72 1.3& 1.7& 1.87 1.56 1.&9 2.17 
(JE 11. 15 7.59 7. '] 5 0.56 '-+.75 3.73 3.48 4.62 5.,,3 4.81 &.97 8.00 
Ie 4.11\ 4. ,:!3 3. 81 3 .13 2.33 1.7 0 1.54 2.07 1.58 1.86 2.&7 3.&7 
IN 1 0 •• ~ ii. 5: E .5~ 9.7& 7 • , ~ 5 6. G 2 5.&2 7.28 0.13 6.6G 9.45 11.60 

OJ S 74 &4 11 81 111 14') 157 123 147 190 134 92 



LAT/LON JAN FeB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

4il N r.l S 1.13 1.58 2.29 2.53 3.3& 4.05 4.&5 4.78 3.10 2.83 1.&0 1.2~ 
124 w yB 1.57 1.3) 1.2~ 1.25 1.32 1.52 1.82 1.95 1.68 2.00 1.74 1.9 

QE 2.78 1.114 1.79 1.57 2. ] 5 2 . e 7 2.55 2.5v 2.&7 2.93 2.32 3.0<) 
'JC 1.47 1 . ,~ 3 1.H .95 1.5 :) 1.67 1.69 1.83 2.G2 1.97 1.51 1.&1 
r../N :..14 2.83 2.50 2.39 4.2& 4.41 5.2& 5.17 5.10 4.96 3.67 4.ft7 

OJS J 4) 404 5S6 505 431 324 2&4 224 226 209 227 211 

4!) N l.I S 2 012 3.15 3.11 4.99 7. J 4 5.68 6.43 5.51 5.12 3.79 2.14 1.&4 
125 W r..l8 2. 8 2 2.65 2.51 2.39 2.89 2.21 2.49 2.39 2.69 2.60 2.4& 2.70 

rlE 7.35 5.39 5.1J 4.76 5.22 3.60 4.41 1t.01t 5.30 5.83 5.22 7.56 
QC 3.73 3.1& 3.17 2.74 3.14 2.39 3.00 2.94 3.17 2. tH 2.86 4.2ft 
QN 1 J .68 8. 'J 6 7.S9 7.37 ~.3& &.33 13.5& 7.32 8.2& 6.36 7.78 11.79 

0 1S lUi 102 115 148 99 15& 141 151 123 109 122 93 

40 N as 2.ItJ 5.16 €l.e3 &.86 7.51t 8.30 8.01 7. a 5 6.45 4.79 3.20 2.31 
126 ,. Q8 3.31 4.45 3.51 3.20 3.U 3018 2.95 2.92 3.20 3.57 3.55 3.49 

flf 13.28 6.38 11.Cl 6.17 6.81 5.63 5.22 5.13 6.41 6.33 9.38 9.82 
rJC 3.66 3.7J 6. C 5 3.61 3.46 3.62 3.39 2.86 2.75 3.69 4.67 5.29 
aN 11.65 9.74 1&.41 9.74 g. 7 5 8.25 9.01 6.33 9.34 11.88 13.57 15.1& 

oas so 46 52 &7 79 77 63 90 70 55 60 55 

43 N '..IS 2.a 3.85 4.95 5.46 6.21 5.72 5.37 4.81 5.61 3.71 3.64 2.39 
127 W IlB 3.33 3.52 3.20 2.36 2.53 2.03 1.90 2.01 2.72 2.46 3.98 3.51 

'..IE 7.26 7.18 6.19 4.59 5.37 4.15 5.&3 '5. 03 6.44 6.94 9.23 8.77 
'lC 4.14 4.26 3.1& 2.98 2.6 0 2.00 2.49 2 .08 2.Fj7 2.68 3.44 4.19 
QN 11.50 10.92 8.86 7.72 ~ • .J1 6.49 8.2& 7. a 7 9.13 9.19 12.&6 13.09 

03S 62 57 &6 99 93 122 122 165 R6 104 54 ft7 

4tl N r.lS 1.22 3.22 1t.7lt 1t.69 5.63 5.C2 1t.&J 4.63 It.ltl 3.87 3.07 1.59 
128 W '1 !3 1.65 2.87 2.60 2.24 2.27 1.80 1.&3 1.76 2017 2.55 3.29 2.4ft 

QE 5.32 &.3 0 6.3:) 4.71t 4.1 .3 3.61 3.&4 4.57 5.70 6.27 9.10 7.22 
IJC 2.39 3.64 3.19 2.33 2. : 2 2.12 1.73 1.64 2.17 2.71 l.58 3.72 

.... (IN 7.60 9.47 9.1t2 7.C~ 6.84 5.96 6.14 6. & 1 7.76 6.78 11.90 10.70 .... 095 1,+7 7J 79 119 112 15& 182 156 121 102 59 95 
~ 

!oJ N as 1.59 2.7.) 3.05 3.67 1t.51} 4.67 4.&0 4.74 4.38 2.66 2.2'+ 1.91 
129 1/ y 8 2018 2.2'+ 1.72 1.75 1.71 1.75 1.52 1.78 2. 0 1 2.06 Z.l7 2.82 

IlE 7.36 5.35 4.213 4.21 3.63 4.21 ' •• 0 () 4.52 5.28 6.27 6.28 7.9ft 
'lC 3. '0l9 2.67 2.67 2.31 1.93 2.14 1.1313 2.04 1.90 2.22 3.26 3.'+6 
ON 11.a 7.67 6.80 6.G3 5.96 6.72 6.5& 7. iJ 7 7.24 8.11 11l.9S 11.~~ O'3S 65 93 149 165 14e 124 150 14'+ 131 130 105 

ItJ N :.lS 2. J 7 2.41 2.17 2.81 3.03 3.05 3.22 3.47 3. 0 2 2.07 1.66 1.65 
130 W Q8 2.14 1.90 1.32 1.36 1.21 1.C4 1.11 1.20 1.1t2 1.51 1.66 2.45 QE 5.&5 4.4J 3.13 4. c u 2.77 3.41 3.17 '+.37 4.116 3.68 5.72 7.72 

'OlC 3.21 2.3Q 1.1t7 2.Go 1.16 1.46 1.50 1. & 9 1.&7 1.33 2.25 3.55 
r)N 8 .77 6.56 4.37 5.76 It. I) Fj 1t.97 4.70 6.17 6.36 5.11 7.73 11. 07 oas 113 156 274 262 269 256 266 208 194 225 19ft 95 

4) N as 2.10 3.54 It.l& 5.87 5.1: &.33 5.75 5.05 4.12 3.49 2.7ft 1.&1 
131 W Q8 2.70 2.71 2.34 2.4Q 1.92 2.22 1.9& 1.84 1.'15 2.53 2.79 2.5ft 

r~E 8.73 7.2 ·3 6.32 6.28 4.96 5.22 4.5& 4.89 5.70 7.17 10 .15 9.38 ac 4.9 ·'! 3.49 3.43 3.37 3.e2 2.28 2.04 1.91 2. u8 3.00 4.ft5 4.ft8 
QN 13.81t 10.99 9.50 10.50 6.G] 6.40 7.56 7.47 7.&0 9.84 14.16 13.5ft oas 61 73 85 91t 94 9& 107 12& US 80 79 78 

4J N QS 1.97 2.36 3.8~ 5.C7 5.48 4.99 It. '5 6 1t.14 4.26 3.08 ' 2.18 1.57 
132 W i)S 2.4& 2.18 2.25 2.37 2. :: 4 1.8J 1.58 1.4.3 1.9& 2.00 2.23 2.50 

I)E ~ .11 5.51 5.71t &.99 3.92 4.15 J.91 '+.38 ').a5 6.73 8.50 9.88 
I)C 4,7 e 2.38 3.23 3.60 2.15 1.58 1.40 1.&1 1.66 2.43- 4.15 4.aft 
QN 13. Q a 7.71 8.87 1a .50 6.38 6.49 5.62 6.25 7.11 6.99 12.66 14·U oas 77 6C gz 87 114 124 145 152 124 119 98 

4] N QS 1. dO 3.<;a 3.25 3.49 5.1J 2 4.50 J.G2 3.56 3.09 2.33 1.66 1.23 
133 w QS 2.33 2.63 1.85 1.57 1.99 1.52 1.22 1.26 1.43 1.53 1.75 ~:n (.IE !i.34 5.93 5.49 4.41 3.61 3. S 4 Z .93 3.69 4.23 3.88 7.13 

QC 4.79 3. G 9 2.94 2.14 2019 1.43 1.23 1.27 1.5& 1.36 2.92 3.2" em 12.78 8.37 8.'30 &.84 6.44 5.74 4.72 5.16 5.71 5~23 10.15 10.9l OJS 68 83 117 16~ 129 193 166 199 219 204 127 !~. 
, -' -.', ,. __ : .... _...;J:~ 





LATILON JAN F~8 MAR APR MAY JUN JUL AUG SEP OCT NOV OfC 

ft2 N f"lS !t.4Q 6.ft) 13. F',4 16.44 2e.'17 15.21 lft.65 1]. '14 11.21 10.23 &.1t5 5.13 
12ft w U8 6.54 6.5 9 7.% 7.72 3.83 5.63 5.'34 4.62 6.11 7.10 7.21 8.75 

Of 14.69 13. 55 5.36 U .88 16.69 .3.9 ft 11 .86 4.G5 6.78 15.11t 11.13 10.85 
i~C ~.8C; 6.63 3.73 6.36 6.2ft 3.38 '3.ft9 3.51 4.57 5.05 8.70 &.19 
aN 23.32 1'1.81 lQ.~2 1'3.57 14.58 Hi.lft 22.55 1).04 11.34 19.42 18.&7 13.31 

o es 13 1'1 1:) 11 11 25 26 31 22 19 1,. 8 

42 N QS 1.65 2.21 3.69 4015 6.26 4.89 6.01 5.61 4.67 3.36 1.80 1.48 
125 11 (.18 2.43 1.98 2.34 2.G6 2.62 1.85 '2.37 2.44 2.49 2.48 2.34 2.83 

Of 5.51 3.5>3 3.51 3. 49 4015 3.3i1 3.61t 3.52 4.59 It.l0 4.10 6.96 
1C 3.~1 1.70 1.'19 2.13 2.89 2.29 2.70 2.71 2.74 2.34 1.98 3.75 
r.m 8.25 4.811 5.25 5.16 6.87 5.99 6.81 6.64 7.40 &.53 5.82 10.03 

OrlS 112 154 16S 179 123 209 158 136 135 140 1,.4 110 

42 N (~S 2.94 5.25 6.81 6.5') 3.53 11.64 9.9a 9.48 1J.49 5.83 3.91 2.55 
126 W Q8 3.85 1t.54 3.'34 3.31 3.26 4018 3.65 3.66 5.41 3.90 4.25 4.44 

QE 8.60 8.8~ 6.58 6.5C 7.43 8.36 8.11 7.50 1J.52 7.68 lJ.49 9.63 
'lC 4.74 4.v5 3.a2 3.55 4.65 4.61 4.77 4.68 5.50 4.31 3.99 6.30 
(IN 13.23 12.60 9.28 9.32 13.21t 13.13 13.28 13.77 15.44 10.53 14.2& 15.78 

03S 36 41 4il 45 46 39 45 46 31 40 38 29 

42 N OS 2.94 4.46 5.34 6.ll3 7.29 9.12 9.38 8.65 7.57 5.2& 2.72 1.73 
127 W 08 4.09 3.% 3.23 2.67 2.7ft 3.32 3.43 3.35 3.57 3.62 3.23 3.1" 

Qf 8.71 6. C 9 6. 0 8 7.46 6.27 4.9& 7.12 5.47 9.46 10.48 7.44 8.89 
I~C 5.C8 3.31 3. IJ 4 4.77 2.79 4.06 4.64 2.98 4.99 4.76 3.77 4.56 
QN 13.33 8.83 8.22 11.95 9.4 :] 6.90 11.16 9.90 14.97 14.69 11.02 13.3" 0 13S 46 38 68 6& 51 51 57 48 51 47 58 60 

42 N I)S 2d4 3.98 5.7 Ii &.49 7. 70 9.95 7.63 7.47 8. ·31 5.17 2.79 1.65 
128 .. ilB 3.80 3.9ft 3.65 3.56 3 • ,2 I') 3.74 2.58 2.94 4.19 3.91 3.1'+ 3.08 

1E 6.84 7.&9 5.24 7.41 4.1')7 6.29 &.18 lu.39 11.32 10.21 la.OD 8.5 .. 
'JC 4.38 3.75 3. Q7 4.72 2.48 4.12 2.52 4.98 3.21 3.76 4.36 5.7, QN U .72 11.2 ·J 7.98 11.13 7.62 11.62 1) .59 15.93 13.83 13.05 13 .7& 13.9 - Oi3S 52 35 52 49 55 46 5& 48 35 50 47 57 01 

42 N IlS 1.44 2.&6 3.16 3.1')3 J.g7 6.73 S.95 4.80 7.85 4.84 2.33 1.07 
129 W Il8 2. 53 2.53 1.71 1.56 1.55 2.44 2.47 1.80 3.74 3.q,+ 2.69 1.81 

!~f :l.47 6.26 3.97 3.44 4.3& 4.43 4.39 4.12 11.79 10.83 7.53 5.60 
'.lC 4.R6 3.5 J 2.16 2.26 2. e !) 2.21 2.98 1.67 4.38 3.70 3.48 2.88 
11N 13. 21 9.24 5.1\4 5.86 6.313 7.52 '3.0 1 6.50 15.95 13.'+1 1Q .&0 8.42 

08S lU9 92 120 131 137 84 84 151 34 43 81 125 

42 N QS 2016 2.8 .3 4.72 6.06 6.G-? 6.17 5.71 6.48 7.26 4.35 2.14 1.38 
130 w OS 2.87 2.39 2.68 2.64 2.41 2.19 2.:.l5 2.48 3.55 2.92 2.66 2.35 

Of Q.67 5.32 6.24 5.35 7.65 4017 3.91 5.9& 9.25 11.56 9.49 9.40 
QC 5033 3.35 3.32 3.39 3.57 1.52 2.22 J. I} 8 3.41 4.55 3.02 4.78 
ON l't.IIJ 8.56 9.63 a.69 11. 21; 6.65 6.09 l 'J. 27 12.82 15.30 12.38 13.8" o 3S 79 76 7 ·'i 55 64 90 65 61 37 50 76 68 

42 N QS 1.82 2.73 3.2& 4.72 7.03 5.47 4.40 4.&J 4.12 3.45 1.86 1.1t5 
131 .. !~B 2.43 2.33 2. 0 5 Z.08 2.73 1.95 1.5G 1.67 1.9!) 2.42 2.21 2.65 l 

Qf 3.82 &.36 &.66 4.5!) 1t.,)6 4.09 4.12 3.54 6.64 6.35 7.'+5 9.49 
'1C 4.33 3.8j 3.53 2.8J 1.a5 1.61l 1.76 1.14 2.')9 2.6q 3.'+S 5.00 
'IN 9.99 lil • G 8 9.92 7.89 6.81 6.16 &.12 5.83 8.1t3 8.77 10 .51 llt.23 

O!1S 97 88 IG6 123 88 H2 151 15& 12'+ 99 95 79 
42 N QS 1.91 2.9& 5.09 1t.81 1t.45 4.62 4.06 4.0 j 4.1'+ 2.9q· 1.99 1.32 

132 W '19 2.50 2.3 J 2.7& 2.2'3 1.75 1.6Q 1.44 1.61 2.22 2.05 2.29 Z.33 
'~f 8.82 7.48 6 • ~ 'J 5.29 3.57 3.67 4.35 3.9& 4.68 0.83 11.51 8.30 
IlC 5.a2 4.74 4.22 2.93 1.64 1.95 2.09 1.64 1.73 2.92 5.63 ~.35 'IN 1,+.41 11.61t 12.46 6.11 5.6'1 6.31 6.89 5.82 6.22 9.48 16.9" 1 .36 

O')S 69 66 69 117 13/t 133 161 150 11 It 116 68 n 
42 N (~S 1.49 3.~7 3.63 4.C2 4.3J 4.03 4.34 3.81 3.53 2.98 1.83 1.22 133 w ClB 2.3il 2.92 2.~1 1.92 1.7;) 1.46 1.57 1.'+Z 1.75 l·S6 2.0ft 2.21 IlE Lj.62 &.61 6.37 5.46 3.99 3.68 3.32 3.95 5.J7 .67 9.78 10.1 

QC 5.70 3.84 3.22 2.92 2.22 1.79 1.59 1.42 1.'36 2.65 5.33 4.11 
r~N 16.23 9.03 8.95 8.41 6.32 5.63 5.4& 5.79 7 oilS 9.10 14.74 14.10 

0:15 87 7 J 112 l1j 15& 145 156 t&7 147 122 78 81 



" "t";~~j, • 

LATILON JAN FEB MAR APR HAY JUN JUL AUG SEP OCT NOV' .. r .. ~.· 

43 N as 4.29 7.52 13.97 13.58 15.94 17.13 19.74 12.66 7.02 . 7.27 J.89 5"'1 124 If aB &.71 7.58 9.5& &.32 &.90 5.80 &.78 5.&1 3.85 5.3& 7.18 19.,. 
flE 8.83 9.81 6.36 9.&9 9.66 7.85 8.96 7.82 4.3& 5.36 7.65 1 .'!If 
QC 5.81 7.95 4.35 5.16 5.09 ft. 39 12.11J 7.55 5.70 1.80 6.57 9.16 
aN llt.16 llJ.91 12.19 15.33 20.07 15. ft3 29.ft3 17.97 9.28 7.18 11.53 26.69 

oas 15 2(] 11] 15 13 15 13 1& ftO 20 8 . "7 

43 N QS 1.59 1. qz 3.51 ft.3& 5.&& 5.29 6.08 6.01 4.81t 3.57 1;11 ~.2I 125 If QB 2.33 1.94 2.27 2.05 2.32 1.93 2.3(1 2.40 2.66 2.70 2.2 .!i8 
QE 4.91l 3.49 4.17 3.55 4.02 3.53 3.47 3.34 4.36 ft.48 4.24 5.43 
QC 3.29 2.74 2.32 2.18 2.54 2.61 2.24 2.08 2.88 2.56 2.21 2.99 
fJN 8.uD 5.79 6. C 9 5.80 &.52 &.47 &.57 6.22 7.27 &.75 6.31 8.&3 03S 11& 1&4 151 153 129 17& 147 129 115 123 131 1 4 

43 N as 2.93 3037 7. G 4 8.% 10.35 8.05 11.28 11.30 9.60 6.54 3.32 2.94 
12& .. QB 4.47 3.45 4.03 4.23 3.97 2.97 3.7& 4.44 5.41 4.74 3.99 5.61 

QE 7.92 8.15 8.42 7.18 ';'.38 7.59 U.22 7.88 10.35 9.82 7.90 11.30 
QC 5.69 8.2& 4.21 3.45 3.44 4.47 5.03 .3.84 5.53 3.82 3.36 5.82 
QN 12.42 15.39 12.73 9.12 11.32 11.33 17.65 12.70 15.72 12.33 10 .32 17.06 

oas 33 32 34 33 38 30 28 32 30 33 39 21 

43 N QS 1.46 4.&& 4.83 7.35 9.75 11.38 10.06 7.65 9.44 4.17 2.17 1.68 
127 If QB 2.56 3.45 3.03 3.55 4.11 4. C 5 3.57 3.33 5.12 3.25 3.73 3.21 

QE 9012 11.58 7.16 ~.12 5.35 6.92 &.36 12.&1 9.35 8.48 9.28 10.19 
'1C &.27 &. G 6 3.73 4.18 2.93 3.59 3.83 5.32 2.67 3.94 4.60 6.35 QN 14.91 16.60 10.33 12.05 8.98 12.8& 11.60 16.42 11.lD 11.81 13.66 1&.72 

o as 41 30 53 4& 35 31 43 40 29 64 42 45 

43 N '~S 2.G4 3.33 5.57 6.59 8.35 8.71 9.87 ~.38 6.91 4.57 2.28 1~61 
128 W QB 2.73 3.24 3.81 3.03 3.CO 2.98 3.2& 3.72 3.62 3.21 J.Ol 2.97 

QE 11.~5 6.21 6.40 3.23 5. 09 6.61 7.77 6.73 8.72 If] .90 11l.93 9.88 
tlC 6.56 4.72 5019 4.1G 3.68 4015 4.06 3.17 4.79 3.82 4.33 5.94 
UN 17.33 11.88 11. as 11.40 10.1) 12.77 14.48 1Q.39 13 .49 14.38 14.47 15.60 - O,jS 41 ,+5 49 44 48 42 43 41 44 52 63 58 -...J 

43 N !lS 2012 2.7 a 3.98 6.48 6.02 7016 9.04 &.36 5.49 4.35 2.24 1.33 
129 W QB 2.93 2.69 2.45 3.04 2.38 2.57 3.24 2.28 2.77 3.34 J.21 2.67 

Qf 8.47 5.81 5.38 5.56 5.51 6.36 6.&9 8.54 7.21 10.71 9.37 10.88 
QC 4.88 4.41 3.40 4.25 2.58 4.03 3.3& 3.59 3.17 3.47 4.34 5.42 
':;IN 13.29 9.55 8.61 1J.34 8.57 10.92 12. (j 3 11.92 lC.77 13.22 13.85 16.60 o 3S 63 64 74 63 78 56 50 65 64 50 62 61 

43 N OS 1.11 2.33 2.60 3.02 3.49 4.62 4.20 3.39 3.55 2.79 2.24 .85 
130 W Q8 1.62 1.89 1.61 1.4J 1.39 1.71 1.41 1.29 1.76 2.02 2.&2 1.64 

QE 3.97 4.77 4. G 5 3.84 2.68 2.69 3.22 3.10 5.21 6.30 7.&5 4.98 
(~C 2.62 2.71 2.17 1 •. % 1.41 1.36 1.43 1.19 1.60 2.45 4.12 2.45 
ClN 6.51 7.tH 5.97 5.76 3.97 4.73 5.75 ,+.53 6.51 8.34 11.57 7.15 

08S 197 HZ 185 192 189 189 185 195 154 119 82 191 
43 N QS 1.75 2.56 3.85 6.3d 4.1l3 5.22 5.25 5.27 4.30 2.77 1.97 1.32 131 W '~B 2.54 2.43 2.54 2.78 1.88 1.91 1.83 z.12 2.26 2.30 2.28 2.62 tJE 7.37 &.56 6.55 6.61 5.19 4.72 4.48 4.93 ·,\.24 7.75 9.14 9.41 .JC 5.62 3. 96 3.69 3.67 2.61 2.38 ~. 04 2.18 2.53 2.70 4.75 5.05 (IN 12.92 1C. 47 10.H 10.19 8.18 7.87 6.6;) 7. & 7 10 .12 9.60 11.1J2 13.89 

0'3S 70 34 79 68 86 101 lu a 106 86 94 72 66 
43 N ~S 1.58 3013 4.11 6.28 6.g3 7.49 6.95 6.83 5.24 3.04 2.46 1.71 132 \oj ijB 2.63 3.11 2.39 3.C4 2.69 2.65 2.27 2.72 3. 'J& 2.70 3.01 3.20 Ik g.68 6.65 6.46 5.16 6. C :3 5.53 7.07 5.24 7.47 12.46 1,].2& 11.84 l]C 6.·J 7 4.37 3.25 .3.71 3.59 2074 1.89 2.34 2.42 4.7& 5.73 6.54 rm 15.76 11 • C 7 9.43 9.38 8.57 9.89 lJ.51 8.75 9.51 16.61 15.03 18.16 o as 60 5& 77 62 57 55 60 51 53 57 49 52 
43 N I~S 1.90 3.5 J 4.52 6.13 7.18 5.Cl 5.79 6.35 6.55 3.42 2.07 1.58 133 \oj 1B 2 d& 3.16 2.54 2.76 2.58 1.73 2.11 2.38 3.29 2.56 2.80 2.94 'lE 1 J. 42 9.55 6.76 7.3'; 6.22 6.46 4.53 r:,.17 8.89 9.46 12.1J1 8.19 ')C 5.67 5.0,+ 3.47 3.79 3. ': 8 2.45 2.95 2.46 2.65 4.21 5.51 4.39 1m 16.16 13.69 9.0,7 11. ~7 9.5J 8.54 8.29 1) .10 11.72 13.21 17 .34 12.49 oas 54 51 59 59 58 54 63 58 49 70 69 63 



LAT/LON J~"i F~B MAR APR MAY JUN JUL AUG SEP OCT NOli DEC 

.. 4 N I)S 5.1 q 5. G 3 11.57 1.17 1 G .8) E .12 12.3& 15.b5 10.87 &.17 ].~4 2.4~ 
124 !of (]9 5. &1 5.45 5.(,1 .. . 87 4.27 3.57 ... 7~ 5.92 6.06 5.06 4. ] 1t.7 

-lE . ~. 17 9.42 7.4~ 4.97 4.42 5.71\ ".1') 5.36 5.67 3.05 &.49 8.28 
'JC b.39 &.3 3 6. S1 3 • 8 ~ 2.98 2.21 2.b5 2.50 4.1\3 2.04 1.17 6.47 
'IN F ). ~ 4 1&. U 1 13. 9 1 8.07 1.72 9.46 1 0 .71 14.34 1] .29 5.82 9.21 14.44 

o -3 S 22 27 c 9 35 !t(J 50 H 15 22 29 31 21 

44 N '..IS 1.104 2.25 3.65 4.12 5.52 4.61\ 5.51 5.15 4.20 3.06 1.93 1.25 
125 w r:.lB 2.31 2.22 2.37 2.04 2. 33 1.&7 2.12 2.18 Z019 2.50 2.53 2.80 

'lE 5.1 Q 4. G 2 3.73 3.&1 3.92 3. (j 4 3.35 3.95 4.53 4.30 1.70 5.92 
'.l.C 3.79 2.63 1.94 1.94 2.16 2. C 1 2.16 2.19 2. ;J 3 1.84 2.13 3.76 
'IN 8.14 6.37 5.51 5.50 6.21 5.70 6.23 &.60 6.75 &.17 5.83 9.15 

OdS 115 129 135 143 125 184 1&0 154 137 12& 111 8,. 

44 N 'lS 2.55 5.6 ·3 5.8& 8.54 3.52 9.11', g.52 1.11 1.17 5.32 1.31 2.37 
12& W 'l8 4.~2 5.11 4.11 It.72 3.6& 3.08 3.29 3. &1 5. 1)6 4.51 4.7" 5.53 

I)E 9.27 7.88 &.21 7.28 5.00 7.84 7.09 7.05 5.40 9.67 11.17 18.87 
·le 7.52 4.46 3. J ) 4.39 2.72 4.21 3.57 4.37 3018 4.92 &.09 10.8" 
'm 17.210 12.1 0 9.72 1J.44 iI.66 14.43 11.9a 13.42 8.J3 13.69 16.&3 27.,.3 

O(J S 30 26 44 35 49 43 43 48 27 33 35 25 

44 N QS 2.31 5.18 6 .~ 1\ 8.54 l e .Oj 9.35 10.83 7.27 8.41 6.32 3.15 1.69 
127 w 18 3.45 It.80 4.10 4.39 4.17 '.39 3.83 ·3. a 7 3.90 4.37 3.61 1.50 

Of 11. ~6 5.84 5.24 9.&& 4.65 8.27 5.85 7.0& 10.78 20.17 la.59 12.33 
QC 7.26 3.86 3 • .31 4.30 1.98 3.41 3.13 2.97 4.24 10.46 4.48 1S.20 
(IN 17 .67 9.33 8.55 13. &7 6.,+4 13.24 lJ.42 10. & 9 1&.37 29.95 14.62 20.21 

o 1S 38 30 4!t 3,) 41 30 31) 4& 32 19 36 36 

44 N \lS 1 eEi8 3.43 4.72 &.G2 6.27 7.37 &.&2 7.1 & '+ .3& 2.32 1.6,. 1.52 
128 W '-J8 2.57 3.19 2.78 2.97 2.51 2.&4 2.48 3. a 7 2.41 1.76 2.01 3.11 

'1E 8.84 7.62 7.40 6.13 4.29 5.43 &.29 6.66 4. '37 4.72 5.62 1.69 
ilC 5.71 4.8u 5.:)& 4.5& 2.44 2.30 2.54 2.&3 1.95 1.82 2.66 5.S" 
flN 14.67 12.13 12. 07 '3.23 7.C2 8.1e 111.03 10 .0& 7.33 5.86 s.a7 12.97 

00 
OdS 34 44 7 0j €IS 83 56 65 5& 90 155 139 52 

44 N flS 1.92 3. C a 5.21) 4.90 6.29 7.21 7.25 5.85 5.13 2.86 1.9~ 1.05 
129 w fl8 3.32 2.91 3.27 2.11 2.44 2.60 2.51 ~.42 2.81 2.33 2.4 2.28 

Il£ 7. !tG 7.55 6.78 5.82 5. G 4 7.41 5.71 5.7& &.83 5.95 6.96 7.96 
f]C 5017 5.u2 4.52 3.55 2.65 2.71 2.61t 2.19 2.72 2.23 1.29 5.0" 
flN 12.42 11.73 11.66 9.16 7.23 9.75 10.57 ~.28 1.34 7.87 9.93 12.85 

OdS 59 &2 &2 8& 72 &7 73 72 79 10& 83 91 

It4 N QS 1.55 2.73 4.la &.49 0.48 7.55 &.08 5.80 4.68 :3.01 2.03 1.18 130 \of Q8 2.36 2.79 2.79 3.16 2.64 2.73 2.1& 2.24 2.&1 2.53 2'3 2 2.5 
QE 7.71) 5.4J 5.92 6.87 6.22 4.44 5.26 5.10 6.59 9.49 5. 0 10.24 
QC '+.~9 3.5 It 3.49 4.84 3016 2.99 2.20 1.69 2.53 3.69 3.83 ".16 
')N 12.65 8.55 9. 80 11.&6 9.60 9.25 d.83 8.72 ~.78 13.01 12.39 1,..82 

O'3S ~3 78 71) 5& 78 1;' 84 &6 71 88 11 73 

44 N QS 1.29 2.27 2.87 It.85 4.71 3.84 3.75 3.1!) 2.93 2.02 1.32 .78 \ 
131 W 1)8 2. Ii It 2.25 1.82 2.22 1.87 1.31t 1.31 1.47 1.48 1.49 1.93 1.65 

'1E 6.35 5.Q5 3. 7& 4.15 2.89 3.24 3.0) 3.33 4.29 5.77 4.89 6.56 ac 4.21 3. C4 2.42 2.&5 1.74 1.77 1.33 1.27 1.53 2.33 2.18 3.,., 
QN 1J .41 7.98 5.13& 5.29 It.77 5.17 4.9& 5.04 5.59 7.78 7.01 9.96 

O]S 120 10 5 155 115 15& 192 195 198 206 206 146 133 
44 N QS 1.32 2.17 3.75 5.73 5.22 7.23 It.75 5.87 4.99 3.10 1.80 1. 07 

132 w Q8 2.1( 2.1& 20is 2.55 2. il 2 2.57 1.7& 2.62 2.80 2.50 2.41 .18 
i]E i. :.3 8.98 7.43 3.99 It.6& 5.73 J.57 5.75 6.85 7.84 7.39 9.8S 
\lC 5.43 4.40 4.52 3.49 2.29 3.58 1.&7 1.85 2.13 3.04 4.65 5.68 (IN 1~.Z6 12.130 11.56 6.11 7.41 10.76 6.20 7.21 8.~~ 10.21 11.88 15.,. .. 

OdS d9 68 711 91 92 78 9& 72 88 86 81 
It4 N 3~ 1.35 2.82 3.27 5.12 5.45 5.67 5.72 4.89 4.72 2.81 ~:,~ J:U 133 \of 2. ~ 9 2.85 2.1& J.CI; 2.27 1.96 2.01 1. 9~ 2.43 2.24 OE ';.39 7.81 6.91 5.13 4.47 5.63 3.88 5.1 7.40 8.4ft .12 .23 

QC 4.~4 !t.t7 3.7& 2.95 2.5'+ 3.Cl 1.83 1.48 2.30 2.95 3.85 4'iO 
flN 12 .49 11.63 1U.41 7.35 7.77 9.41) 5.89 7.06 9. ,; 2 10.85 10.18 11. J 

O:iS 94 7& -"3 67 80 63 72 13 57 88 75 ," 



LAT/LON JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV 0.' 

.. 5 N QS 2.14 3.81 5.811 6.90 8.5" 5.79 9.111 6.82 7.79 ' 4.66 2.71 2.:l1 
124 If as 4.1t8 3.51 3.57 3.62 3.413 2. 0" 3.27 2.76 4.53 3.63 4.02 5.lf9 

aE 8.61 4.56 ".96 4.57 3.69 3.09 3.48 2.30 6.01 6.15 8.05 1.8C) 
QC 4.87 3.42 4.3& 2.5& 2.35 1.61 2.0 8 1.~7 3.86 2.74 3.03 6.47 
QN 14.14 7.76 9.13 7.04 7.68 5.61 8.14 5. 2 10.23 8.03 10 .39 13.74 oes 3 .. 45 '+8 5 .. 63 10 9 &4 91 31 54 40 25 

45 N QS 1.07 2.09 3.10 3.&& It. '+4 3.68 ,4.18 5.37 4.12 2.85 ~.5!t 1.24 
125 W QS 1.91 2.11 2.1& 1.85 1.84 1.32 1.47 2.09 2.40 2.25 .42 3.02 

Q€ It. 7 .. 3.01 3.63 3.13 3.13 2.&& 2.67 3.18 3.56 4.21 3.33 4.86 
(lC 3.51 1.99 1.89 1.91 1.'+2 1.44 1.59 1.82 1.74 1.76 1.72 3.41 
ON 8.23 4.97 5.69 4.74 4.% '+.27 4.9G 5.95 5.12 5.54 4.6& 8.53 

085 139 168 164 164 191 231 232 135 127 156 129 9 .. 

'+5 N QS 1.70 3.37 4.70 5.89 6.81 S.C6 7.57 6.28 4.29 4.38 2.45 1.38 
126 W QB 2.78 2.151 3.57 2.72 2.75 2.18 2.84 2.51 2.7& 3.62 3.18 3.26 

QE 6.05 5.0& 8.74 6.29 3.97 3.03 5.34 5.28 6.77 7.18 7.91 9.42 ac 4.1t3 3.13 5.95 4.11 2.G4 1.65 2.82 2.10 2.39 2.37 3.37 5'.90 
ON 10.19 6.29 14.78 10.13 7.25 5.75 9.20 7.&7 9.25 9.13 10.96 13.94 

035 53 75 .. 9 62 73 104 69 69 69 56 52 52 

45 N as 2.01 3.51 4.04 4.98 7.'+7 6.G5 7.49 &.65 6.33 3.89 2.34 1.34 
127 If QB 3.50 3.36 2.53 2.80 3.11 2.25 2.58 2.85 3.54 2.93 3.13 3.11 

QE 9.98 5.23 5.58 6.27 4.58 ..... 8 5.&9 &.7,+ 8.73 8.50 &.55 13.'+9 ac 8.97 3.5& '+.13 1t.29 2.23 2.27 2.69 2.55 3.83 3.77 3.71 7.03 
QN 17.98 8.27 9.90 10.22 6.57 7.75 9.13 13.13 11.15 11.61 10.52 20.19 

oas 44 61 71t 58 62 52 58 53 1t7 66 63 38 

itS N (15 1.57 2.78 4.82 6.83 4.132 6.39 7.98 5.72 6.69 3.71 1.9& 1.55 
128 W OB 2./;9 2.8& 3016 3.21 1.9;J 2.33 2.95 2.41 3.78 2.73 2.92 3.54 

'JE 8.43 6.10 7.42 5.'+& 3.51 6. a 8 7.19 4.48 8.30 8.24 6.99 10.24 
I)C 4.88 3.3Q 4.112 4.G5 1.87 3.50 '3.07 2. a 5 .3.55 3.62 3.39 6.70 
(IN 13.37 8.57 12.83 9.79 5.23 10.48 11.16 6.86 11.75 11.49 10.27 16.05 - 03S 55 57 54 55 159 58 53 85 41 75 70 40 10 

45 N Q5 1.38 3.30 3.85 5.81 6.'19 6.51t 7. U 1 4.91 4.21 3.72 1.65 .98 
129 w 119 2.28 3.24 2.61. 2.78 2.57 2.52 2.52 2.1.5 2.20 3.14 2.54 2.28 

Q£ 7.60 5.ljl 6.61 6.18 5.C4 ,+.07 4.98 5.22 7.38 9.20 7.45 7.56 
QC 4.41 3.75 3.57 ,+.01 2.58 1.89 3.37 1.9:1 2.99 3.95 4.18 4.44 
QN 1.2012 8.55 9.78 9.57 8.11 6.84 9.15 7.60 1.).52 12.65 11.72 11.63 oas 67 5.3 79 64 57 77 &8 70 83 67 81 62 

45 N 05 .80 1..11 2.19 2.68 4.G3 3.44 3.18 3.67 2dl 1.78 1.10 .65 
130 \oj JB 1.39 1.23 1.36 1.29 1.58 1.21 1.e9 1.55 1.1t8 1.52 1.39 1.47 

OE 1+.12 3.29 3.17 2.67 2.28 2.4 ,J 2.53 3.57 3.25 5.51 1t.&0 5.60 
QC 2.38 1.31+ 2.CO 1. 57 1.31 1.19 1.39 1.46 1.10 2.34 1.95 2.92 
QN 6.5G 4.93 5.U 3.9; 4.35 3.88 4.10 '5.08 '+.J6 7.79 6.32 8.36 

03S 21+13 ~8 8 28 a 272 195 2C5 261 164 21t5 210 238 210 
45 N '.lS 1.17 1. 81 2.75 It.U 4.15 4.45 3.89 ~.43 4.68 2.36 1.52 .81 131 \oj llB 1.97 1.82 1.69 2.0ft 1.71 1.56 1.3G 1.71 2.39 1.64 2.04 1.83 1£ 5032 '+.22 3.94 4036 3.~2 2.62 3.32 3.75 5.57 7.23 5.28 6.34 IJC 3.21 2.64 2.48 2.43 1.65 1. 7 ~ 1.33 1.'+5 2019 2.82 2.78 3.28 QN >\.49 &.67 6.4.3 6.55 1t.9J 4.96 5.39 5.94 8.11 9.56 7.84 9.65 

035 138 157 160 137 16ll 148 155 14ti 115 129 117 148 
45 N "~S 1.&'+ 2.48 3. S7 1t.28 5.1+4 1t.7 'j 5.1.7 4.58 3.67 2.99 1.&3 .95 132 If ; ~a 2.56 2.28 2. \) 9 2. 01+ 2.15 1. 69 1.82 1.81 1.97 2.15 2.28 2.22 Q£ 7.64 5.38 4.42 4.05 3.81t 3.30 1t.1t& 4.40 5.34 6.82 &.98 8.52 ilC 5.25 3.44 2.gz 2.3 'J 2.44 2.01\ 2.05 1.75 1.96 3.25 4.04 4.10 (IN 12.84 8.42 7.1 It 6017 7.~5 6.CIt 7.33 6.54 7.u3 9.80 10.84 12.43 OdS 9G 85 113 113 106 l1S 63 94 lG8 109 84 92 
45 N 'JS 2016 ... 21 1t.84 8.69 7.68 9.34 13.54 6.&1) 6.82 3.25 1.81 1.20 133 W 1B 3.58 '3 • '~ S 3038 4.04 3.2,'3 3.48 3.10 2.1t2 3.48 2.32 2.51 2.95 

~E 12.86 9.12 9.51+ & • 21 4.53 4.65 6.20 11.78 8.28 /j.77 11.0 U 9.63 QC '~. Z6 5.lt9 F).1J It.ll 2.39 2.81t 3.40 4.18 2.132 4.12 5.30 6.&9 
)N 21.71+ 14.67 14.98 11.3& 8.6C 7.48 1) .99 17.27 11.25 12.59 15.98 16.1t3 OdS 42 L 41 1t3 37 48 4G 2d 1t£I 60 55 1t6 



LATIlON J~N F :: S MAR APR MAY JUN JUL !lUG SEP OCT NOV DEC 

46 N as .70 1.26 1.97 2.16 2.78 2.72 3.08 2.72 2.11 1.61 .90 .49 
121t W QB 1. 46 1.Lt6 1.31 1.13 1.08 .96 1.10 1.15 1.17 1.30 1.24 1.31 

11E 2. ~ Lt 1.86 1.50 1.51 1.45 1.31 1.41 1. a 9 1.23 1.62 1.80 2.13 
I)C 2. u l 1.41 1.09 .98 .95 .74 .83 .59 .68 .88 1.33 1.76 
IJN Lt.2 0 3. Q 8 2.70 2.66 3.tll 2.82 3.12 2.36 2.48 2.64 3.09 3.96 

08S 355 376 Lt24 1.t90 LtS& 537 50 2 512 1t75 471 433 434 

46 N as 1.25 2.62 3.12 Lt.62 5.71 4.25 5.15 5. a 9 Lt.39 2.95 1.91 1.50 
125 ~ QB 2.34 2.5~ 2.2] 2.47 2.3 w 1.52 1.9 il 2. 06 2.44 2.24 2.79 1.76 

aE Lt.39 4.72 Lt.lo 3.55 3.E5 3.50 3.51 3.82 '+ • '3 a 5.88 5.27 7.11 
(~C 3.19 3.1'3 2.Lt2 2.19 1.91 1.56 1.86 1.88 2.31 2.31 2.71 3.86 
:IN 7.5& 7.73 6.64 5.49 6.Cl 5.25 5.85 &.07 7.31 7.65 7.79 10.53 

o 3S 1 '; 4 102 119 116 114 173 1&7 143 125 119 103 64 

Lt6 N QS 1.89 4.Lt6 5.37 8.C7 9.76 8.10 7.61 7.37 6.78 5.45 1.02 1.95 
126 W aB 3.[9 4. a Lt 3.82 3.97 Lt.23 2.92 2.&4 3.54 3.67 4.33 4.61 4.67 

QE 9.46 6.3') n.55 7.62 7.GB 7.11 5.52 6.92 8.88 8.82 10.88 9.09 ac 6.26 lot. IJ 5 3.77 3.89 3.56 2.92 2.61 2.86 4.43 4.43 5.31 5.18 
aN 15 ole ~. 7 9 10.71 11.4G 11.71 11.02 13.6Q lJ.23 13.44 12.08 15.00 13.31 

08S ft1 51 38 40 27 44 56 49 37 45 31 31 

46 N as 1.44 3.57 4.15 7.09 7.74 7.25 7.64 6.22 6.23 3.58 1.54 1.10 
127 W (IB 2.74 3.4] 3.26 3.32 3.18 2.69 2.83 2.60 3.36 2.79 2.37 2.95 

QE ~.20 6.51 5.50 4.36 4.19 7.43 5.36 5.40 9.28 9.73 &.71 7.92 
QC 6. 02 4.58 4. C 1 3.28 2.24 3.32 2.72 2. 01 2.76 It. a 5 3.30 5.12 
QN 14.22 11.4 J 9.133 8.2<; 8. 02 12. G 1 9.!J 1 7.96 11..54 13.56 10.00 12.76 

03S 62 55 71 56 60 61 51 &1 44 55 85 52 

4& N as 1.55 2.86 3.82 6.13 8. 3 3 6.75 8.21 5. C 2 5.73 3.16 1.63 .89 
128 W UB 2.55 3.19 2.52 3.13 3.34 2.41) 2.94 2.26 2.95 2.89 2.82 2.37 

11E 6.,+9 5.04 5.87 5.5'3 4.5) 4.64 4.49 4.90 7.21 9.51 6.15 7.09 
QC ,+.40 3.12 3.4) 3.54 2.12 2.57 2.59 2.37 2.82 4.57 3.42 4.53 - aN 1u.2& 7.76 9.25 8. &5 7.58 8.77 6.38 7.73 1: .30 14.07 11.65 11.34 

N o tlS 75 59 88 54 48 67 57 55 57 68 71 83 0 

Ito N QS 1.17 2.12 3.'+9 5.&1 &.138 &.77 7.&6 5.63 4.69 3.6ft 1.93 .94 
129 W QB 2019 2.55 2.38 2.75 2.6& 2.60 2.8& 2.33 2.57 2.7ft 2.76 2.18 

QE 6.41 5.86 5.18 4.23 4.03 4.76 5.19 5.83 7.64 6.05 7.ft5 6.23 
flC 5.u2 It.'i ,. 4. C 9 3.10 2. LtO 3. a 8 2.91 2.58 2.85 3.18 3.83 3.93 
aN 10.91 9.46 9.00 7.46 7.37 7.13) 7.42 9.12 10.'l3 10.89 10 .86 10.19 

08S Rl 74 gO 82 &7 72 58 74 71 68 69 81 

46 N as 1.35 2.57 3.33 5.2) 5.88 5.23 5.36 4.65 4.91 3.13 1.73 .87 
13'3 W QS 2.45 2.6Lt 2.18 2.80 2034 1.97 1.8& 1. 96 2.74 2.50 2.55 2.17 af Fj.56 5.92 5.97 5.43 3.87 4.50 3.49 5.45 6.26 7.34 &.74 7.20 

liC 5.13 3.&8 3.72 3.41 2.67 2.17 2.14 2.91) 2.33 3.20 3.83 4.21 rm 11.43 9.28 9.78 8.69 6.83 7.13 6.62 13.18 d.85 10.17 10 .60 11.12 
Oi3S 80 79 115 77 87 108 85 81 79 81 90 81 

4& N IJS 1.26 2. C 7 3.73 4.7D 5.77 5.54 4.80 4.12 4.91 2.68 1.lt3 .a,. \ 
131 w QB 2.23 2.11 2.52 2.3& 2.43 1.94 1.64 1.64 2.&5 2.15 2.06 2.12 

QE 5.99 It.75 5.27 4.51 3.79 3.29 3.95 3.53 6.26 1).10 7.30 7.22 
I~C It.42 3.313 4.58 3.03 2.311 2.34 2. ~ 3 1.88 2.86 3.81 3.41 4.23 r.m 1) .16 7.44 9.9.3 &.69 6.90 6.71 6.76 5.60 8.95 12.10 10 .65 11.49 

o iJS 85 65 74 88 89 100 84 101 92 90 107 9! 

46 N OS 1.36 1.85 3.19 3.66 5.31 5.17 5.38 4.16 4.52 3.15 1.91 .79 
132 w IJ8 2018 1.92 2.07 1.72 2.16 1.75 1.92 1.83 2.34 2.50 2.50 2.00 

QE 4.71 5.2l 3.73 2.75 3.53 3.65 4.38 6. 08 &.03 1.27 8.72 7.15 
QC 3 • . 42 3.52 3.1J1 1.84 2.13 2.57 2.53 1.87 2.61 3.22 4 ... 3 ".2CJ 
QN 8.t;3 a.23 6.64 4.68 6.a2 6.83 7.10 7.81 8.58 10.20 12.79 11.7 .. oas 128 108 146 165 127 85 1& 92 103 86 73 ao 

46 N r~s 1.14 2.95 3.33 5.63 5.51 6.40 .~ .4& 5.25 4.54 2.1)3 2.02 • a .. 
133 W aB 2.~1) 2.9,) 2.21 2. aQ 2.20 2.33 .19 2.07 2.66 2.35 2.13 2.07 

(JE 6.52 &.87 15.93 5.31 5.17 4.37 4.IU 5.11 7.75 8.87 9.12 8.S" 
ClC :...66 4.83 3.88 3.5 J 3.36 2.24 3.11 2.97 3.18 3.63 5.5& 5.51 QN 11.18 11.5 q 9.1;3 8.55 9. {, 2 7. a 3 9.29 i.c)7 10.16 12.2a 14.10 1 ..... 035 8:1 65 70 72 &3 61 56 69 126 85 10 

~ .d'. "_,_:, ,,,,,,",_ii: 



LATILON JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

47 N QS 2.87 &.08 10.1t4 11.57 18.06 14.52 1&.78 1&.98 14.72 &.77 1.42 J.65 
12ft If QB 9.0& &.55 7.42 5.67 7.11 4.99 6.&7 7.30 803& .5.&7 2.31 .43 

QE 8.98 9.17 llt.71 7.59 5.0& 5.91 10.&1 10.83 7.22 8.35 4.32 12.4i 
QC 9.57 8.29 5.1) 4 3.93 2.72 3.4& &.&& &.20 2.72 2.74 2.18 5.8 
QN 19.77 1&.10 20.80 10.&7 15.&4 12.0& 17 .&2 21.88 13.38 11.04 &.10 10.61 

OBS 12 19 6 21 14 1& 1& 13 13 24 98 

47 N QS 1.27 2.7& 3.11 4.33 6.23 1t.84 5.69 5.84 4.69 2.75 1.42 .94 
125 \of QB 2.22 2.91 2.23 2.28 2.53 1.7& 2.14 2.32 2.83 2.52 ~.25 2.9, 

'1E 't.74 5.40 4. C 4 4.04 3. &0 3.31 2.79 3.60 3.94 4.83 .&6 &.0 
QC 4.19 3.81 2.&7 2.88 1.83 1.41 1.44 1.7& 1.95 1.&5 2.41 4.12 
QN 8.89 9.00 &.92 &.59 5.92 5.30 5.12 &.5& &.00 &.32 5.80 9.80 

oas 1~4 lUi 122 110 101 1&8 138 110 94 115 115 70 

47 N QS 1.3& 3.01 3.8& 4.82 5.93 6.29 7.53 5.&4 5.50 3.98 1.82 1.12 
12& W UB 2.&5 3.02 2.94 2.42 2.5& 2.41 2.93 2.54 3.11 3.21 2.60 3.12 

Of &.74 4.94 6.34 4.50 4.Cl 5.27 3.78 4.&3 5.71 &.88 5.12 6.28 
ac It.&& 3.35 3.57 2.48 2.Cl 3.16 2.47 2.03 2.45 3.23 2.84 3.65 
QN 11.32 8.53 9.13 7.21 6.28 7.83 8.0& 7.27 8.32 9.23 7.75 10.12 

085 79 7& 64 85 84 76 74 77 78 &5 84 65 

47 N QS 1.18 2.70 3.18 5.12 5.93 4.60 6.76 5.28 4.06 3.51 1.73 .73 
127 W QS 2.59 2.98 2.42 2.44 2.3& 1.71 2.51 2.25 2.35 .3.01 2.&0 2.10 

OE 6.43 5.4Q 4.9oJ 4.2~ 3.34 4.20 4.63 5.&2 5.59 &.33 4.93 6.111 
ac 4.CO 4.21 2.77 2.8e 1.84 2.22 2.31 2. &1 2.13 2.98 3.34 4.2& 
aN 9.95 9.34 7.81 7.35 &.29 5.98 7.63 ~.11 7.77 8.40 8.40 9.84 

o OS 90 84 107 89 102 le7 84 7& 97 76 89 100 

47 N r~s 1.40 2.49 3.48 4.46 6.33 6.13 7.79 5.80 3.82 2.06 1.78 .'81 
128 W QS 2.55 2.4':! 2.55 2.36 2.59 2.18 2.75 2.31 2.32 1.75 2.47 2.31 

(JE 6.91 5.90 4.93 5.47 3.~5 4.49 4.37 4.57 6.19 5.33 5.59 7.59 
ac 5.44 4.21 2.89 3.34 2.72 2.36 2.12 2.00 2.30 2.32 3.28 5.20 - 1m 12.25 9.9 'J 7.71 8.32 701& 7.47 8.46 7.06 8.87 7.21 9.54 12.78 

N oas 75 72 106 77 112 70 59 80 111 15& 91 84 

47 N as 2.~S 3.34 5.09 5.69 7. r, 4 7.24 6.38 6.32 6.44 2.34 2.13 .91 
129 W (J8 3.51 3.27 3.3& 2.67 3.22 2.&7 2.17 2.54 3.54 1.92 2.69 2.59 

(~E 9.50 7.75 5.77 4.81 4.49 4.24 4.24 7.53 &.42 &.50 7.05 8.12 
QC 6. !l 5 5.62 4.25 3.49 2.65 3.33 2.93 .3. & 7 2.73 2.42 3.54 4.88 
QN 16.21 12.94 9.57 8.58 3.C'3 9. Ii 3 8.70 1J.73 9.16 8.&e 10.18 12.97 

O>3S 48 51) 56 60 59 61 63 49 55 117 &8 &1 

47 N as 1.C9 1.52 2.42 3.35 3.77 4.&8 3.73 3.23 3.29 2.71 2.05 .58 
13Q w l~B 1.94 1.&4 1.71 1.57 1.59 1. & 2 1.24 1. 28 1. 72 2.13 3.34 1.68 

Q£ 4.65 5.46 4.76 2.87 2.64 3.Cl 2.52 3.54 4.34 11.13 11.32 4.63 
;~C 3.96 3. 24 3.02 1.73 1.58 1.84 1.21 1.&8 1. &6 4.1& 5.8& 2.&3 aN 8.27 8.41 7.87 4.C2 4.33 5.24 4.54 5.36 5.80 14.&2 15.25 &.95 

08S 138 148 148 141 113 128 157 136 14& 87 47 143 

47 N QS 1.14 2.33 3.11 4.11 5.29 3.62 4.11 3.&1 2.99 2.18 1.4& .52 
131 W as 1. '37 2.46 2.Cl 1.92 2013 1.31 1.41 1.43 1.60 1.93 2.00 1.52 

(]E 4.74 :;.81 4. c €I 3.93 2.45 3.e7 2.57 3.76 5.96 7.52 6.45 5.49 
GlC 3.57 3.3 d 2.19 2.11 1.86 1.86 1. 60 1.5& 2.49 3.44 2.72 3.58 
ON 8.12 8.85 7. ;) 4 6,:]3 5.29 5.44 4.64 5.74 8.66 10.57 8.70 8.96 

03S 125 79 U5 120 112 162 142 180 170 145 110 150 

47 N OS, 1.15 1. 8 g 3.34 5.22 4.84 3.23 3.36 3.83 3.70 1.83 1.15 .63 
132 w OB 2. ~ i 2.25 2.14 2.41 1.81 1.1& 1.18 1.52 2 .G& 1.78 1.69 1.89 

'lE 6.52 4.57 5.22 4.18 2.52 2.78 2.&7 3.32 4.15 7.12 5.92 &.59 
rlC 4 • .,4 2.g4 3.~2 2.34 1.S3 1.76 1.23 1.59 1.85 3.3& 2.79 3.95 
IlN 1; • 9:: 7.30 g. H 7. e 8 4.75 4.72 4.5:! 5.06 5.31 10.14 8.&6 10.&1 

08S g'3 113 1<:3 lSJ 143 211 149 142 134 143 146 119 

47 N !J.S 1.43 2. 'H 4. G 5 6.5& 6.13 4.99 5.52 '5.08 5.40 2.90 1.67 1.08 
133 W 18 2.~2 2.73 2.87 3. 011 2.51 1.74 1.83 2.17 2.7& 2.64 2.42 2.92 

()t: §.~~ 7. J 6 7.15 4.93 5.v7 3.62 4.5J 5.30 5.66 9.&0 la.85 8.76 
r~c ':) ..... ~ 3.92 4.93 4.11 3.88 3.6 ': 2.61 2.42 2.49 4.48 5.98 5.80 ;IN 11.26 1,).4'i 11. '13 3.33 '1.77 9.48 7.35 7.30 7.69 13.96 17.29 14.53 o J S 48 6 ~ 4'3 57 5C E:1 42 &6 59 71 69 61 



LAT/LON JAN F'::B MAR APR I'1AY JUN JUL AUG SEP OCT NOV DEC 

4a N as .39 1.25 1.6a 2.14 2.78 2.9& 2.98 2.81 2.06 1.46 .61 .41 
125 w OB 1. 1) 1 1.30 1.24 1.13 1.17 1.10 1.14 1.16 1.26 1.40 1.35 1.42 

OE 2.39 2.42 1.92 1.7't 1.34 1.21 1.68 2.02 1.98 2.34 2.16 3.00 
i~ C 2.25 1.85 1.6~ 1.48 .8 J .84 1.aT 1.22 1.21 1.41 2.21 2.15 
I)N 4.60 4.18 3.67 3.54 2.74 2.76 3.43 1.76 3.48 3.63 4.91 5.&7 

OLlS 514 458 4g7 496 439 452 sao 455 458 426 390 365 

48 N 11S 1. 05 2.65 3.93 4.89 6.20 6.33 6.51 5.94 4.64 2.22 1.22 .61 
126 w (W 2.58 2.96 2.82 2.45 2.46 2..31 2.43 2.53 2.65 1.99 2.00 1.99 

OE 4.92 4.96 3.83 4.85 3.71 3.41 3.55 3.55 4.64 4.50 5.27 5.06 
OC ,~. 98 3. C 5 2.9'+ 2.45 1.84 2.1'1 1.40 1.12 1.98 2.52 3.53 3.39 
lIN 9.19 7.74 6.53 7. n 5.99 6.84 6.03 5.88 7.02 6.92 6.69 8.53 oas LC3 89 le 2 85 92 98 94 97 94 152 149 119 

48 N as 1.20 2.78 4.27 6.32 6.16 7.1 ') 1.60 6.45 4.71 3.16 1.45 .71 
127 W (,JB 2.42 3. G J 3.34 3.57 2.59 2.68 2.92 2.69 2.47 3.07 2.61 2.27 

QE 5.39 5.36 5.g9 6.06 4.93 3.47 4.95 5.21 4.75 1.92 5.46 7.50 
11C 4. ,; 7 3.92 3.g8 4.13 3.96 2.17 2.&9 2.74 1.91 3.86 2.79 1+.38 
QN .~. 31 8.72 9.98 9.0G 9.1G &.23 8.52 1.72 7.16 11.42 8.61 11.28 

OBS 83 62 67 54 78 75 66 67 99 66 106 7D 

46 N as 1.22 2.43 3.92 4.97 6.23 6.26 6.72 6. a 9 5.29 2.64 1.18 .84 
126 W aB 2.36 2.87 3.u4 2.51 2.48 2.35 2.38 2.47 2.74 2.68 2.19 2.50 

'lE 7.49 0.40 3.91 3.7<1 3.74 3.92 5.35 4.94 6.Gl 10.13 &.25 &.41 
QC 4.67 4.56 2.46 3.02 1.91 2.22 3.40 2.35 3.25 4.85 1.51 4.25 
aN 12.14 U.88 6.11 1.04 5.72 &.87 9.30 7.83 6.76 14.67 9.90 10.38 

09S 63 78 84 82 84 73 63 67 83 12 13 80 

48 N I)S 1.G7 2.43 3.85 6.33 5.41 6.75 7.6'+ 5.17 5.20 3.18 1.48 .73 
129 W (JB 2.\)8 2.6" 2.71 3.01 2.23 2.50 2.57 2. a 2 2.74 2.66 2.24 2.3& 

OE 7.90 5.71 6. G 4 4.42 3.55 5.11 5.17 4.95 5.18 6.'88 7.30 6.93 
OC 5.67 '+.33 3.77 3.03 2017 2.86 2.7 It 2.56 2.41 3.11 1t.85 1t.98 

.- QN 1.3.42 9.7J 9.83 8.2El 0.55 8.23 8.70 ~.28 7.11 9.17 11.81 11.92 tv OSS 69 67 63 56 86 71 65 74 81 62 81t 75 tv 

4d N QS 1.27 2.55 3.83 5.53 6.91 5.85 6.1'+ 4.31 3.48 2.76 1.29 .&5 
130 W (JB 2.44 2.96 2.91 3.C6 2.90 2.11t 2.31 1.71 1.98 2.46 1.95 2.17 

QE 7.53 6.21 4.82 3.58 3.6:1 4.00 4.69 4.31 4.42 6.95 6.18 8.49 
IlC 5.14 4.63 3.'32 2.92 2.66 2.77 2. a 6 2.42 2.46 3.31 3.24 5.26 
'lN 12.46 10.46 9.30 0.93 6.93 6.60 7.71 7.16 7.G6 11l.02 9.32 13.57 Oojs 73 62 75 70 72 72 &9 90 116 79 81t 85 

'+8 N as 1.30 2.76 3.54 4.60 5.Cl 5.23 5.11 3.66 3.85 2.35 1.25 .72 
131 \of OB 2.23 2.92 2.67 2.3Q 2.G8 1.80 1.85 1.68 2.17 2.05 2.25 2. ~9 

(~E &.92 4.87 4.79 3.81 2.89 3.02 3.03 4.18 4.97 7.15 6.94 6. 1 
OC 5.'+9 3. 8,. 2.93 2.68 2019 1.13 2.19 2.09 2.24 3.29 l.18 4.91 
ON 12.'+1 8.4'j 7.88 5.95 5.98 5.45 6.21 5.63 7034 10.23 9.96 11.lt3 

08S 78 77 77 91 116 96 10 5 98 111 99 95 95 

1t8 N I~S .79 1.4'l 2.26 3.97 3.80 4.05 3.47 2.99 3.36 2.62 1.12 .51 1 
132 W OB 1.49 1.46 1.64 1.94 1.64 1.44 1.20 1. a 6 1.77 2.40 1.87 1.61 

OE 3.97 3.62 2.98 2.88 2.D2 3.23 2.95 3.34 4.36 8.6& 5.93 4.&0 
QC S • .,; 8 2.45 2.42 1.85 1.37 2.L8 1.75 1.85 1.7& 3.511 3.35 3.00 
ON 7.'l3 5.84 5.28 4.88 3.85 5.71t 1t.71 5.22 5.'!7 12.03 9.4" 7.60 

ass 169 157 176 157 196 117 122 11 It 13 .. 98 131 168 

48 N I)S 1.25 2.58 4.12 5.31 5.1t9 5.06 '+.86 4.15 3.13 2.49 1.18 .63 
133 W IlB 2.51 3.12 2.65 2.69 2.27 1.64 1.75 1.67 2.17 2.45 1.99 2.02 

QE 6.75 7.94 4.60 4.36 3.03 3.30 3.26 4.63 6.16 8.04 6.49 6.48 
QC 4.49 5.46 3.28 3.43 2.2'+ 2.57 1.94 2.32 2.76 1.68 1t.~5 4.36 
(IN 1'] • 76 13.'+3 7.97 7.7& 6.53 6.37 5.91 7.21 8.81 11.64 10. 0 10.83 

Of3S 72 55 71 88 84 82 91 71t 96 94 105 to8 

48 N as 1.54 2.80 4.40 5.24 5.81 5.71 5.91 4.64 5.1t9 2.74 1.47 .7l 13,+ W as 3.39 3. Q 2 2.91 2.79 2.32 1.89 2.07 2.1& 3.19 2.35 2.11 2.1 
QE 8.69 5.96 6.32 4.29 3.48 4.47 3.79 5.09 1': .2& 8.17 8.55 6.71 
QC 6.95 4.94 4.35 3.91 3.~9 3.1t3 3.15 2.88 4.16 3055 4.45 6.01 QN 15.87 lJ. 5 8 1'.J.55 8.51 6.71 9.G8 7.52 7.95 1,+.34 11.25 12.90 12.40 o os 43 6'+ 60 61t 77 66 58 62 '+9 70 86 .,. 



LAT/LON JAN FEB MAR APR HAY JUN JUL AUG SEP OCT NOV D~C 

'+9 !If QS 1.83 2.90 5.52 6.80 7.40 8.10 7.52 7.18 5.11 3.92 1.97 1.10 
12& W QB 3.73 '+ .09 4.30 3.83 3.1(1 3.03 2.82 3.34 3.02 J.78 3.69 3.70 

QE 11.26 6.87 6.90 4.82 4.17 It. 0 It 2.55 3.68 3.74 8.82 5.73 7.93 
ac 8.29 5.53 5.67 3.43 2.70 2.02 2.65 2.71t 2.08 3.22 3.93 5.57 
QN 20.31 11.97 12.45 8.15 7.58 7.39 6.57 7.17 6. G6 12.15 9.66 13.27 

oas 37 38 37 57 &3 67 89 70 89 53 55 itS 

49 N QS 1.42 2. Q 2 3.96 5.29 5.70 6.50 5.73 4.99 4.26 2.54 1.49 .74 
127 W QS 3.22 3.11 2.7J 2.89 2.39 2.44 2.19 2.19 2.43 2.34 2.25 2.66 

Qf 5.1t0 5.96 It.62 4.96 3. 07 3.13 2.65 3.35 4.61 4.66 4.36 5.58 
QC 4.0,. 3.61 3.24 2.87 2.08 2.96 1.75 2.36 2.9,. 2.10 3.35 3.34 
QN 9.63 9.53 ~.Ol 7.66 5.63 6.76 5.27 6.41 8. C 9 6.88 7.32 9.09 

oas 74 &7 87 92 lG9 104 1,.0 120 127 109 106 89 

,.9 N QS .92 2.3& 2.g6 4.61 3.77 5.07 4.71 4.16 3.38 2.63 1.05 .70 
128 \If US 2012 2.71 2.13 2.27 1.57 1.84 1.78 1.69 1.96 2.28 2.04 2.48 

I~E 4.96 It.77 3.72 4.48 2.18 2.8& 2.5D 2.85 4.15 5.41 ".71 5.37 
ac ,~. 43 3.54 2.67 2.59 1.46 2.10 1.54 1.42 1.90 2.09 2.74 3.85 
QN 8.36 8.38 6.5" 6.51 3.95 5.92 4.75 4.70 6.25 6.69 7.'+7 9.39 

065 103 89 116 109 219 148 17'+ 187 161 112 141 95 

49 N QS 1.24 1.83 2.98 3.96 4.10 4.83 4.4& 4.09 3.31 2.48 1.14 .58 
129 W QS 2.59 2.19 2. :)1 2.tJ5 1.70 1.75 1.&2 1.&7 2.00 2.06 1.89 1.88 

aE 5.61 4.0& 3.74 3.02 2.&5 3.18 3.14 3. a 5 It.48 5.62 4.30 4.89 
QC 4.69 2.53 2.40 1.96 1.62 1.78 1.82 1.38 1.62 2.78 2.&" 3.75 
IlN lJ.55 6.50 6.1!t 5.24 4.35 5.96 5.45 It. 6 2 6.47 8.01 6.95 8.47 

OBS 1U3 11il 127 137 155 13') 1,.4 165 142 129 138 111 

49 N as .77 1.66 2.64 3.64 4. ,11 4.12 3.92 3.42 2.8'+ 1.98 .97 ~53 
131l W QB 1.73 1. 139 1.91 1.77. 1. 66 1.'+9 1.lt2 1.56 1.57 1.79 1.70 1.82 

QE 4.43 3. 94 3.1~ 2.87 2.23 2.42 2.&1 3.13 3.45 1t.61 It.l0 4.'+5 
QC 3.J4 2.83 2. a 4 1.91 1.54 1.36 1.59 1.58 1.56 2.18 2.39 2.68 

N I)N 7.53 &.61 5.41 4.9& 3.9) 4.57 4.78 4.72 ~. 60 6.75 6.3" 7.10 
w 03S 169 155 166 168 167 155 165 188 190 159 187 161 

49 N QS .6Q 1 . 30 2.17 2.6 J 4.02 2.94 2.9& 3.35 2.lt9 1.71 .91 .45 
131 w US 1.33 1.62 1.57 1.37 1.66 1.03 1.03 1.34 1.42 1.58 1.57 1.54 

'lE 3.65 3.4u 3. 2 0 2.17 2.32 1. 56 2.11 2.63 3.18 4.09 '+.48 3.'+9 
11C 2.66 2.29 1.90 1.73 1.88 .87 1.12 1.52 1.31t 2.06 2.'+1 2.27 
flN 6.29 5.59 4.99 3.83 4.37 3.10 3.63 4.67 4.32 5.99 6.95 5.8~ O,)S 2 2 1 ~J3 225 239 178 281 237 190 235 204 203 21 

49 N '1S .84 1.~8 3.)) 4.67 4.37 4.2 'j It.19 ~. 7" 2.~o 2.14 1.19 .48 
132 \oj Q6 2. 'J 2 1.99 2.01 2.15 1.77 1.48 1.52 1.64 1.68 1.67 1.94 1.68 

IJE 5.57 4.73 4.51 3.36 2.47 3.39 2.31 3.98 4.27 5.72 5.19 4.98 
QC 'tel9 3. 7 G 2.46 2.25 2.11 1.65 1.8~ 1.86 2.13 2.95 3.16 3.77 
'~N 9 .76 8.11 6.'33 5.9& 5.16 5.65 4.213 5.56 6.12 8.43 7.92 8.68 

O·)S 113 11: 3 114 l'J6 133 116 139 133 141 1'+4 135 133 

It9 N I~S .75 1.~0 2.91 3.27 3.'32 3.77 3.91 3.3D 2.91 1.98 1.06 .60 
133 W (lB 1. "1 5 2.3J 1. '36 1.69 1.74 1.34 1.41 1.29 1.72 1.87 1.77 2.05 

ilE 6.38 4.87 4.56 2.97 3.33 2.82 2.79 3.17 3.63 5.65 4.&8 5.95 
'lC 4.99 3.2 9 2.62 2.31 1.78 1.86 1.87 1.42 l.51 2.80 2.86 4.50 
ON 11.23 8.29 6.&9 4.92 5. J2 5. u; 5.37 It.91 5.J3 7.97 7.59 10.33 

OJS 117 97 136 150 llt8 150 122 170 1711 142 163 120 

1t9 N ; ~s . 8 4 1.'i2 2.1\5 3,94 3.99 3.57 3.7 u 2.73 2.79 1.81 .95 .'+9 
134 \oj !lB 1. '1 9 2.17 2.15 2.G3 1.69 1.34 1.3a 1.16 1. 57 1.&& 1.6'+ 1.6& 

ijE ~.26 5. j 6 It.l S 3.24 2.44 2.65 2.57 2.9Q 3.88 5.7'+ 5.26 5.56 
'lC 1t.41 3.31 2 . 6 '3 2.19 1.il6 1.87 1.52 1.53 1.95 2.lt5 3.13 3.62 
ilN '3.1t6 1\.3 2 &.83 5.4:> 4.67 4.6'i 4.32 4.11 5.52 7.91 8.35 9.25 o !3S de 1 ~ 1 125 142 16 J 14& 139 170 179 174 164 135 

49 N (JS .83 1.73 2.71 3. 62 4012 3.53 3.73 2.99 2.82 1.80 .90 .5'+ 
135 W lHj 1. ',19 1.94 1. II 1 1.83 1.63 1.29 1.41 1.23 1.f)3 1.&7 1.53 1.78 

~E 4. '1 6 It. : ~ 4. ': j 2.73 2.G9 2.7J 2.53 3.11 4.19 5.51 4.45 It. 8,. 
,lC 1t . 2 1 2.6 J 2.S? 2.13 2.33 2.73 1.65 1.54 2.13 2.70 2.80 3.09 
uN ~. 19 f) .2 'i &.42 4.4 ~ 5.74 5.45 1t.27 4.64 5. '1& 7.94 7.20 7.76 

0 3S 1 '~ 2 1: 2 133 1.3CJ 131 lC9 111 138 16G 138 186 154 



LATILON JI\N F::S MAR APR "1AY JUN JUL AUG SEP OCT NOV DEC 

50 N 11S 3.28 4.1J 6.76 9.30 21.86 9.71 17.97 11. 90 11.:6 6.95 3.61 1.63 
127 \oj (lB l~.bO 3. 95 9. a 4 6.H 1 Q • 41 '.78 0.20 4.96 5.12 &.75 1.43 6.53 

OE 16.33 14.81 14.39 13 .24 2:}.80 7.95 13.43 4.33 7.45 12.31 22.54 13.96 
QC 14.91 17.7 G 14.6J 6.13 4.91 8.21 7.52 4.06 6.01 &.12 18 .66 5.15 
1m 36.71 32 • ~ 7 28.12 15.99 24.61 17. ( 3 2'l.13 1.30 13.3& 17 .29 39.1& 11.19 

0 >3S 9 d 13 18 11 12 19 24 23 lit 12 10 

5J N QS 1.35 4.55 5.27 8.03 lJ.]4 8.41 9. 07 8.98 7.24 4.33 1.41 .<l6 
128 W 1)8 4.C4 5. J1 3.61) 4.24 3.93 3. G 3 3.50 3.85 3.1\5 3.84 3.33 '+.19 

1]£ 1\.64 13.75 &.97 5.60 5. <) 'J 5.78 5.86 f). 6 2 5.46 7.96 4.85 11.08 
I)C 7.63 6.85 3.10 3.61 4.36 3.19 2.94 4.08 3.73 5.21 2.81 6.1 .. 
aN 16.56 16.4,3 10.12 9.22 10. '56 10.69 9.62 11.05 'l.75 13. 05 1.84 18.39 

O[3S 32 23 35 41 40 61 59 46 42 49 56 35 

50 N IlS 1.39 2.29 3.92 5.04 6.34 6.72 6.64 4.69 4.40 3.36 1.41 .13 
129 H OS 3.31 2.89 3. 'j 1 3.13 2.62 2.41 2.52 2.05 2.59 3.16 2.92 ~.02 

I]E 6.87 8.15 6.92 6.21 4.74 5.10 4.19 4.B 5.44 6.39 5.18 .27 
QC 4.60 5.12 4.95 4.41 2.31 3.40 2.47 2.19 2.9'+ 3.34 3.97 4.84 
ON 11.45 12.53 11.94 1 il • sa 7.6,j 9.82 7.51 7.43 8.31 6.69 9.64 11.8" 

OElS 55 51 62 71 84 62 97 102 81 69 15 49 

50 N QS 1.03 2. U 9 3.77 5.04 5.64 5.26 5.34 4.69 3.71 2.86 1.23 .61 
13'J \oj CIS 2.99 2.59 2.74 2.63 2.46 1.91) 1.81 2.00 2.24 2.42 2.68 2.<l0 

OE 7.19 6.25 6.51 5.45 3.21 3.e7 3.04 4.1t 2 It .15 6.16 6.48 7.42 
'lC 5.79 3.93 4.52 3.34 2. G5 1.96 1.55 2.61 2.15 3.63 3.94 4.8 .. 
aN 13.54 10. 'J 2 11.33 9.13 6.13 6.44 5.88 7. a 4 6.02 10 .06 1Q.39 12.50 

oas 61 74 61 64 95 106 116 93 1~6 66 1 .. 5 .. 

50 N as 1. J 4 2.7a 3.33 3.84 4.75 4. f: 3 4. a ') 3.49 3.:7 2.37 1.19 .69 
131 \oj OS 2.64 3. )2 2.28 1.97 2.11 1.71 1.45 1.50 1.~3 Z.OO 2.17 2.&1 

Q£ 5.90 5.69 &.5Z 3.46 2.91 2.'3'3 2.22 3.18 4.57 6.09 5.21 5.65 
ac 4.68 3.62 4.38 2.20 2.06 1.93 1.66 1.87 z.az 2.15 1.64 It.25 .... QN 10.76 9.17 10.95 5.84 '+.'39 5.'+0 4.64 5.3J 6.27 8.5& ".63 1~'9~ IV OBS 85 71t 84 121 127 113 158 1'+& 143 109 108 

~ 

50 N os 1.11 2. Q 4 3.24 4.68 5.U9 4.21 3.80 4.01 3.11 2.32 1.27 .7} 
132 101 QS 2.38 2.lt3 2.313 2.35 2.14 1.51 1.41 1.72 2.J6 2.34 1.95 3.!I 

QE 7.71 4.90 4.52 2.79 2.'34 3.21 2.35 3.51 3.61 &.89 &.09 6.5" 
(~C 5.dl 4.58 3.48 2.67 2.18 1.66 1.21 1.90 1.73 3.24 3.<l2 4.82 
ON 13.~7 9.29 1l.2J 6.09 5.66 5.6 It J.75 5.63 5.11 9.83 <l.15 11.3ft 

OdS 66 74 134 98 114 llil 14Q 13& 132 8 .. 101 6 .. 

50 N as .'37 2.66 3.54 4.41 5.,,5 4.39 4.37 3.9,3 3.53 2.57 1.12 .63 
133 \oj QS 2.lt3 2.51 2.52 2.25 2.19 1.51 1.56 1.63 2.11 2.27 2.19 2.28 (IE &.4u 5.62 5.71t 3.'33 3.14 2.93 2.31 3.48 5.50 6.71 &.18 6.89 

I)C 5. ) 4 4.73 3.54 3.0 'j 2.25 2.41t 1.76 1.7& 3.21 2.61 4.25 5.05 
flN 11.72 '3.33 9.C2 7.36 5.ltl 5.86 5.20 '3.6') 8.72 9.03 11).28 12.01 

o :3S 64 71] "'It lil7 113 108 11'+ '123 lJ3 93 78 H 

5:1 N as .66 1.5il 2.56 3.25 3.66 2.72 3.87 3.15 3.24 2.34 .9J .4" 134 101 f')8 1.6<l 1.73 1.6 J 1.66 1.&1 • '36 1.44 1.36 1.99 2.10 1.58 1.80 
')E It.56 3.36 3.27 2.49 2.64 2.15 1.85 ?19 4.55 7.25 5.03 5.68 ac 3.44 2.66 1.91 1.91 1.97 1.52 1.1& 1.34 2.23 3.18 1.30 3.9. flN 8.':8 5.81 5.41 4.34 4.90 3.82 1.&7 4.34 6.39 9.70 8.25 9.9ft 

08S lFj& ~41 160 le8 1&0 2G6 1&2 118 11 .. 87 110 13c) 

50 N as .78 1.45 2.62 It.20 4.10 3.17 1.2& 3.2~ 1.10 1.80 .95 ... & 
135101 QB 2. J1 1.98 1.96 2.1~ 1.66 1011 1.2) 1.3& 1.15 1.80 1.67 1.8& 

ilE 5.71 It.38 5.56 3.85 2.79 2.~J ?27 1.28 2.65 6.12 5.59 5.lt2 ac It.78 3.31t 3.22 2.9;: 2.07 1.fl 1.61 1.54 1 • .j6 3.19 3.25 3.80 
(IN 1J.47 7.5& d.G5 6.<lQ It.93 4.43 ... 31 5.00 3.52 9.18 8.92 9.11 oes 1:14 97 111 123 14<l 156 131 litO 375 139 145 11 

50 N (IS .49 1.11 1.37 1.65 2.il4 1.88 ?1& 1.96 2.18 1.23 .51 .Zi 136101 OS 1.17 1.32 1.J5 • 89 .69 .67 ' .79 .84 1..31 1.09 l'OO Z:J • 'lE 2.80 2.76 2.ln 1.56 1.77 1.76 1.3 .. 2.0 9 3.22 3.1C) .8C) 
I~C 1.94 2.14 1.39 • <lo 1.e5 1.16 1.13 1.02 1.50 1.80 1.8 .. 1." lIN 4.82 4.76 3.35 2.23 2.n 2. <lit 2.13 1. a q 4.1! 5.52 1t.&5 Itdl oas .JItIt 328 It 31 oult 1t81 445 217 312 21 lltCJ ItU 



APPENDlXm 

Mondaly Mean Surface Atmospheric Properties 

n.e foUowiaclllbla lilt the Ioai-ccnn monthly me.n surfal'C atmospheric propenies approximately corresponding to the distributions of 
IIIDIIIbIy meu .... eltchanae components displayed in Appendix I. Each page contains values for 10 I ° squares. Within each group of 10, all 
10 tqUaIa ~ defmed by a c:ommoa latitude. TIle first set of values corresponds to the I ° square adjacent to the coast. The final tabulations 
Nfer 10 the 10 ......-e fanbesl from the coasI. 

MoaIhIy mcaa properties ~ blbulated for wind .. pced ISPD. mts). surface air temperature (AIR, 0e), sea surface temperature (SEA, 0e), 

vapor pressuR or the air (VM. mbar), ytunltion \'apor pn:~sun: at the sea surface temperature (VPS, mbar), and total cloud amount (CLD, 
~). These estimala of monIhIy mean surface pntpCnl{,~ "'l'R: uSC'd tn cakulate the heat exchange components, Q..j,M), for comparisons with 
the ball eacbanae values computed fronl Individual n:ponlo. (,J,4/ I. shown in Figun:~ 5, 6, and 7, and in Table I. 
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LAT ILON JAN FEB MAR APR HAY JUN JUL AUG SEP OCT NOV DEC 

21 N SPD 5.2" 1t.20 1t.97 6.51t 5.87 5.41 1t.2& It.ltO '+.98 5.22 1t.39 4.37 
111 w AIR 2\ 015 21.31) 21.26 26.79 21.11t 22.06 25.26 27.06 27.05 26.40 2ft.69 23.13 

SEA 2 .07 22.86 22.26 21.81t 21.95 22.55 25.61t 27.'+3 27.58 27.26 26.17 24.59 
VPA 18.68 18.53 18.40 19.00 20.01 21.62 27.33 2~.8ft 29.23 27.29 23.50 21.33 
VPS 28.33 27.95 26.94 26.27 26.45 27.51 33.11+ 36.65 37.04 36.30 3ft.04 31.05 
CLD 57.5;) 40.56 42.85 1t8.46 45.37 52.83 '+6.11t 47.53 46.65 '+5.89 '+8.07 45.52 

21 N SPD It.lt7 4.65 1t.85 6.69 5.87 5.22 4.99 5.29 6.34 4.19 4.14 4.62 
112 If AIR 21.59 21.10 20.28 20.26 21.02 21.49 24.63 26.17 26.23 25.51 24.20 22.09 

SEA 22.90 22.29 21.45 21.95 21.96 22.15 21t.79 26.96 26.94 26.43 25.51 24.19 
'1PA 19.00 16.39 17.38 18.'+5 19.68 21l .11 25.88 27.50 27.n 25.10 23.94 1J.l~ 'IPS 28.04 2&.98 25.6& 26.43 26.'+'+ 26.75 31.56 35.68 35.74 34.65 32.74 3 .3 
CLD 47.72 1t5.83 51.01 52.08 51.lt1 51t.82 '+5.93 51.95 59.59 46.07 45.98 52.11 

2\ N SPD 5.12 5.79 5.69 5.71 6.26 5.76 1t.66 5.24 5.94 4.40 5.15 5.2~ 11 If AIR 21.57 20.33 19.70 19.92 26.85 21.61 24.73 26.03 25.91 25.59 23.56 2Z" ... 
SEA 23.02 21.58 21.92 21.73 22.23 22.19 21t.53 26.21 26.61 25.85 24.92 21t.73 
'1PA B.71 18.39 17.22 11.81 19.24 19.97 25.88 27.51 28.19 26.36 23.25 19.47 
'IPS 28.20 25.91t 26.39 26.11 26.93 26.92 30.92 34.14 35.06 33.44 31.65 31.31 
eLO 1+6.73 61.32 40.11' 60.lt8 54.71 65.08 59.48 52.38 62.96 45.65 52.17 48.15 

21 N SPO 5.77 6.51t 5.21 6.86 6.69 5.27 2~:n 5.90 7.18 3.90 ~.80 ft.8, 11ftW AIR 2J.32 20.69 20.16 21.14 20.28 20.82 25.11 2'+.'+7 24.24 2 .08 21~" SEA 22.09 21.35 21.10 21.95 21.14 22.22 24.21 25.9" 25.71 2,..62 23.87 23.29 
VPA 17.28 19.31 17.55 19.77 te.30 20.44 24.90 26.05 26.69 22.86 22.62 18'.76 
'IPS 26.69 25.61 25.17 26.42 25.33 27.31 30.ltO 33.67 3~.26 31.09 29.11 2g.75 eLO 58.69 58.87 62.93 45.23 61t.28 60.93 69.37 '+7.11 6 .85 46.71 46.42 5 '.n 

21 N SPO 5.42 5.80 5.78 6.73 5.53 4.66 3.57 '+.37 5.'37 5.04 6.09 5.93 
115 If AIR 19.92 20.95 19.'+3 20.30 19.91 21.25 25.38 25.51 25~23 23.90 22.50 21.95 

SEA 22.37 21.n 20.99 21.23 21.70 22.55 24.12 26.12 26.04 25.10 23.84 23'.94 
IIPA 17.98 19.35 16.88 18.31t 11.89 19.98 26.14 26.86 25.76 22.77 21.81 21'016 - 'IPS 27.20 26.lt9 25.09 25.35 26.06 27.49 30.11 33.96 33.81 33.15 29.69 2CT.11 N CLo 71.66 59.02 55.76 51.92 66.87 78.67 59.55 62.50 65.97 59.16 39.58 411.80 a-

21 N SPO 6.39 5.24 6.77 7.42 7.77 4.01 5.31 4.28 5.29 5.00 4.89 ... 51 116 \II AIR 20.10 21.39 19.35 20.47 19.58 21.99 23.99 25.50 24.94 23.91 21.97 21.1 
SEA 21. u5 21.19 20.43 21.98 21.50 23.35 24.58 25.50 25.41 24.89 23.40 23.11 IJPA 18.81 211.17 16.51 18.68 16.87 20.68 25.03 27.35 25.53 22.69 20.81 19'.2 .. 
liPS 25.02 26.25 24.12 26.59 25.69 28.98 31.23 32.73 32.65 31.54 28.91 28.36 
eLO 45.83 51.ll 51.00 56.25 75.00 69.79 71.59 60.'+1 76.78 71.42 65.00 40.62 

21 N SPO 4.83 4.80 5.66 6.05 4.74 5.81 1t.59 5.51 5.40 5.96 5.14 6.17 
117 \II AIR 18.83 19.99 18.74 19.81 19.54 20.78 23.10 25.61 25.21 2,..24 23.01 20.69 

SEA Z().49 20.13 19.7" 20.98 20.81 21.69 23.28 25.55 25.'+& 25.15 23.51 22.85 
IIPA 15.99 17.36 16.47 17.17 16.34 20.28 23.&& 26.40 25.23 23.3& 22.3" 18 .... VPS 21t.23 2".53 23.18 24.91 24.82 25.C)7 28.81 32.84 32.66 32.14 29.11 21.9 
CLO 65.27 60.41 66.25 62.50 76.38 73.68 86.45 72.79 65.c)7 52.08 45.lt5 80.61 

21 N SPO 6.08 5.a9 5.16 7.20 5.79 5.11 5.43 6.48 5.69 4.7& 5.62 6.27 \ 
118 \II AIR 19.18 2D.00 18.89 19.05 20.01 20.38 22.70 24.32 25.04 23.67 23.16 21.04 SEA 21.08 21.54 21.09 21.48 21.16 22.01 23.73 2'+.08 25.96 24.68 23.87 22'.73 

VPA 17.08 18.23 15.88 11.22 18.56 19.33 23.19 24.81 25.21 22.16 22.01 20.37 liPS 25.05 25.79 25.07 25.88 25.29 26.67 29.45 30.25 33.11 31.25 ~9.75 27.81 CLo 67.18 80.0 iJ 71.25 59.16 71.81 83.59 89.58 81.66 71.81 54.16 0.53 69.53 

21 N SPO 7.C5 5.11 5.29 7.59 5.32 5.57 5.98 4.16 6.26 5.01 5.55 6.51 119 \II AIR 18.83 28. 38 19.31 20.04 19.91 21.56 23.81 24.01 24.08 22.91 22.2" 21'1 SEA 2;).51 2 .95 19.78 21.24 21.09 22.76 24.50 24.58 25.20 24.35 23.52 21. IIPA 15.82 11.82 16.90 11.09 17.60 20.49 24.43 24.11 24.95 21.95 21.0 111.02 'IPS 24.18 Z".91 23.17 25.33 25.21 21.86 30.90 30.95 32.27 30.51 29.32 26.08 eLO 65.00 57.23 56.25 81.25 83.82 80.55 11.05 76.56 70.83 43.98 60.93 61.12 
21 N SPO 5.76 5.8ft 5.35 6.20 5.86 5.52 6.30 5.53 6.33 5.90 6.21 6.72 120 \II AIR 19.(,8 19.11 18.98 19.19 19.34 20.92 23.32 23.66 23.31 22.54 21.34 2o.0i SEA 20.81 20.8& 20.96 20.81 20.73 21.'+0 23.59 24.54 25.21 24.16 22.95 21.! IIPA 16.31 17 .35 16.Q2 17 .57 17.59 18.76 23.18 24.37 22.41 21.42 18.32 16'.,1 liPS 24.&1 24.71 21t.88 24.94 24.53 25.54 29.22 30.91 32.12 30.24 25.0r. 25. I CLo H.OO 7,..51 65.62 &&.01 &9.56 80.55 83.03 75.00 &.1,.18 &4.88 69.56 11';';"" 
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LATILON JAN FEB I1AR APR I1AY JUN JUL AUG SEP OCT NOV DEC 

23 N SPD 4.66 5.16 5.88 6.23 6.60 5.93 4.39 1t.78 5.13 4.94 4.95 5.111 
111 If AIR 20."5 19.64 19.32 18.97 19.20 20.19 24.1t& 2&.&1 27.19 26.03 2".01S 21_16 

SEA 22.ao 20.7& 20.05 19.4 .. 19.51 ZO.22 24.29 26.92 27.82 27.0" 25.61 23. 8 
VPA 17.95 17.20 17035 17.7 .. 18.11t 19.69 25.&9 26.,.5 29.28 26.30 22.25 19.38 
VPS 2&.56 2,..& 2 23.59 22.71t 22.69 23.93 30.&8 35.14 37 .59 35.93 33.00 29.&1 
CLD "2.58 33.85 37.29 39.31 39.3& "2.76 39.611 .. 1.71 35.90 33.35 33.90 44.85 

23 N SPD 1t.69 5.10 5.72 6.60 6.86 6.23 ".29 1t.81 5.50 5.07 ".89 5.02 
112 w AIR 20.1" 19.1t1 19.12 18."& 19.09 20.12 23.9& 2&.09 26.14 24.&7 23.41 21.58 

SEA 22.01 20.55 20.0" 19.42 19.29 20.18 23.86 2&.21 2&.79 26.0& 24.10 23.3" IJPA 17.54 17.03 17 .09 17.02 18.04 19.31 25.12 27.56 27~99 2 ... 69 21.83 1'.91 
IJPS 2&.56 24.31 23.5& 22.61 22.49 23.80 29.18 34.20 35 ..... 33.91 31.30 28.811 
CLD 51.05 31.35 "1.22 "3.98 "6.99 57.3" 42.83 4J. 0 9 45.40 36.1S 1 32.63 41.51 

23 N SPO 5.18 ".28 5.&1 5.94 6.21 6.05 4.19 5.03 5.95 4.99 4.59 ....... 
113 W AIR 19.72 19.90 16.38 18.78 18.93 19.99 23.24 24.85 25~02 21t.51 22.94 2t1~ SC) 

SEA 21.08 21.05 20.08 19.85 19.51 20.23 23.21 25.17 25.53 25.50 24.39 22 .... 7 
IJPA 17.27 17 .17 16.1t9 1&.58 17."9 18.91 23.95 2&.13 25.75 2".32 21.29 19.03 
liPS 25.08 25.02 23.60 23.23 22.18 23.81 28.64 32.18 32.87 32.74 30.66 21.33 
CLD 51.31 61.39 50.35 52.22 50.1& 60.16 46.92 59.95 45.59 42.00 46.11 59.61 

23 N SPD 1t.31 ... 3& 5.89 7.08 6.19 5.72 1t.61 5.03 5."21 5.4' 4.98 5".13 
114H AIR 19.64 19.02 18.41 18.40 18.86 19.40 22.61 24.67 24.75 23.71 21.92 20.36 

SEA 20.66 20.25 19.8& 19.44 19.38 19.83 23.10 24.97 25.44 24.55 23.54 21.61 
IJPA 16.63 16.19 15.86 1&.66 17.09 18.18 22.81 25.39 26.20 22.36 20.46 18.36 
IJPS 21t.47 23.86 23.2& 22.66 22.6'1 23.22 28.42 31.7& 32.70 31.03 29.12 2£).03 
CLD 48.71 49.26 55.70 56.13 11.30 70.70 51.62 64.82 48.65 "2.54 33.33 5T.61 

23 N SPD 5.04 5.43 5.84 &.22 &.91 4.90 4.&2 4.85 6.06 5.43 5.55 5.42 
115 H AIR 18.97 18.65 18.09 18.32 18.80 19.65 21.99 Zit. 0 4 24."01 23.63 21. 20 19'12 SEA 19.94 19.H 19.58 19.6& 19.83 20.35 22.11 25.04 24.77 2,..08 2 .09 21. 6 

VPA 16.18 1&.79 15.8& 16.01 17.22 18.29 22.35 25.10 24.55 22.70 19.58 17.12 - liPS 23.37 23.42 22.8& 22.91 23.23 23.96 26.86 31.90 31.41 30.09 28.40 25".17 N CLD 48.92 48.78 57.55 64.88 66.66 65.12 55.18 56.11 57.37 55.62 45.58 6r.91 00 

23 N SPD 5.47 5.66 &.15 6.31 6.29 5.20 4.1] 4.5& 5.lt7 5.02 5.26 5.17 
116 W AIR 11.82 18.13 18 .64 18.65 18. &1 19.18 21.51 21.94 23.78 22.55 21.07 19.32 SEA 19.80 18.93 19.39 19.81 19.88 20.12 22.2J 24.32 24.1~ 23.58 22.51 21~23 VPA 15.51 15.83 15.25 15.&0 1&.80 17.44 21.4 24.0 J 23.' 21.72 11. 16 11.65 

liPS 23.18 21.93 22.59 23.20 23.29 2J. &9 26.93 30.50 3'1.38 29.23 2 .3" 25.31t 
CLD 59.21 58.33 &3.14 10.06 77.25 84.31 69.39 63.02 53.53 62.50 59.01 57.95 

23 N SPD 6.21 &.05 5."4 6.20 7.09 5.78 1t.93 6.51 6.4' 5.13 6.57 5'17 
111 W AIR 16.91 18.10 17.97 18 .82 17.94 18.93 21.09 23.11 22.18 22.03 20.97 19. • SEA 19.93 18.78 18.83 19.57 19.41 20.20 21.91 24.59 24.01 23.21 22.6" 21.1I1t IIPA 16.56 16.02 16.10 15.69 15.71 17 ... 0 21. G7 23.23 22.62 20.11 19.60 1"11 liPS 23.34 21.80 21.83 22.87 22.60 23.75 26.35 30.98 30.03 2a· 51 21.61 25. I CLD 6].06 46.55 57.10 72.85 65.90 86.58 74.32 77.11 64.77 6 .83 48.14 66.51 

23 N SPD 5.68 6.17 5.11 &.65 6.37 6.4& 5.25 5."3 6.29 5.66 5.03 It. II \ 118 H AIR 18.29 11.78 17.82 18.42 17.78 19.4' 20.91 23.50 23.22 22.36 20.1tt 11. CJI SEA 19.55 18.87 18.91 19.18 19.24 20.32 21.97 23.89 23.99 23.66 21 .... ZI.1t6 IJPA 15.&2 15.78 1 ..... 5 15.62 15.&0 11.79 20.7& 22.87 23.0CJ 19 • 17 17.CJ9 17.1r IPS 22.84 21.90 21.99 22.33 22. It" 23.93 26.54 29.73 29.93 9.36 25.51 2 .... CLD 53.36 58.00 67.61 74.58 75.00 86.50 72.39 79.16 66.3 .. 63.51 53.80 61. 5 
23 N SPD 6. J1 &.08 5.35 6.50 5.86 5.11 5.33 5.31 6.66 5.12 6.1t3 6.62 119 w AIR 11.88 11.35 17.23 17.73 18.15 19.54 2~.05 23.13 22.35 2~.2CJ 21. 31 u.r SEA 19.66 18 .65 18.&1 19.24 19.42 20.76 2 .05 23.H ~3.1& 2 .33 f :11 U:lI IIPA 14.99 15."9 15.2iJ 15.11 15.95 !7.11 21·~6 23.18 0.8 1, ... , 

liPS 22.99 21.54 21.61 22.31 22.62 ... 62 2 • 2 28.72 28.7. 2 .12 26.61 2".1" CLD 51.89 64.22 61.25 75.00 15.00 SO.41 8 ... 65 71.66 115.41 "5. ItS 61.6 55.31 
23 N SPD &.63 s.:n 4.9" 7.07 1t.81 4.79 6,"3 4.63 6.97 5.3 .. 5.,., 5.11 120 w AIR 18.18 17.18 18.39 18.33 18.93 19.86 22.0" 23.50 22.20 22.35 21. 26 ~9.SI SEA 19.55 18.21 19.23 19.34 20.23 20.83 22'1" 23.93 ~3.S1 U:35 2 .01 til VPA 15.50 14.50 14.89 15.18 16.53 U.18 2 J. CJ z,..85 1.15 1':'1 1.: I! liPS 22.80 2l' oa 22.36 22.49 23.89 24.65 26.CJI 29.77 2CJ.l,. 17• 91 ':t.1 CLD 62.50 6 .1t4 69.23 72.65 76.66 7a.e4 a2.!. 7".26 711.'5 J.llt 

l-!iL". -·,i' ;¥~ ~ .• 



LAT/lON JAN FEB MAR APR HAY JUN JUL AUG SEP OCT NOV OE;cf 

24 N SPD 4.58 5.11 5.90 6.30 6.61 5.95 It.58 5.07 5.07 4.97 4.9S It. 67 
111 w AIR 19.99 19.19 18.72 18.46 18.37 19.41 23.85 26.08 26.99 25.52 23.50 21.5" 

SEA 21.64 20.28 19.34 18.19 18.14 19.05 23.60 2&.52 27.51t 26.88 25.26 n ... , 
VPA 17.53 16.80 16.81 11.27 11.63 19.16 24.85 21.16 28.95 25.66 21.82 18.7 
VPS 25.99 23.91 22.58 21.82 21.80 22.22 29.53 31t. 91 31.tlO 35.62 32.33 28."CJ1 
CLD 40.55 32.18 34.91 31.31 39.96 31.81 37.59 Itl.11 33.92 30.5a 32.79 41.62 

24 N SPO 4.60 4.90 5.7& 6.20 6.51 5.86 4.31 4.86 5.18 5.06 1t.77 4.61 
112 W AIR 19.65 1.8.82 18.43 18.10 18.27 19.02 23.03 25.35 26.20 24.85 23.n 21.09 

SEA 21.0& 19.&0 18.11 18.24 18.04 18.55 22.&7 25.62 26.11 25.95 24.39 22.85 
VPA 17.03 16.4 It 1&.51 16.19 11.21 18.53 23.94 26.18 21.78 24.88 21.05 15.12 
liPS 25.09 22.n 21.78 21.07 20.81 21.51 21.82 33.16 35.21 33.16 30.12 28.01 
CLD 44.06 38.00 31.94 42.63 43.78 41.51 39.86 41.98 33.69 32.85 36.43 44.16 

24 N SPO 4.81 5.55 6.15 &.91 &.59 &.26 5.09 4.96 5.55 5.50 4.61 S·.DO 
113101 AIR 19.43 19. a 3 18.05 18.03 18.31 19.20 22.30 24.48 25.11 24.17 22.40 28.76 

SEA 20.78 19.94 18.56 18.39 18.29 19.08 22.32 24.66 25.66 25.28 23.56 22".19 
IIPA 16.55 1&. It3 15.98 1&.20 17.11 18.39 23.09 25.58 26.69 23.93 20.46 17.71 
liPS 24.65 23.42 21.50 21.26 21.11 22.17 21.1~ 31.21 33.11 32.40 29.23 26.9 
eLO 47.26 43.88 44.34 46.10 55.31 59.41 44.8 41.50 40.03 38.04 39.11 42'.111 

24 N SPO 4.88 6.17 6.01 6.10 5.98 6.36 4.83 4.82 5.10 5.08 5.61 6.42 
114 101 AIR 17.% 18.46 18.29 18.07 18.28 19.10 21.19 24.47 24.11 22.92 21.71 19.64 

SEA 19.39 19.82 18.64 18.35 18.73 19.1t2 21.1t6 24.20 24.62 23.49 23.ftO 20.59 
IIPA 15.81 15.3 Q 16.28 1&.2& 11.06 18.75 21.42 25.50 25.01 2Z.37 20.67 17.41 
~PS 22.60 23.11 21.59 21.22 21.&5 22.66 25.81 30.38 31.18 29.09 28.87 24.42 
CLO 1t1t.75 52.67 64.0& 65.51 67.2& 78.88 53.1t3 53.1t8 47.50 1t8.58 52.57 41.4ft 

24 N SPO 5.37 5.47 6.10 7.29 6.llt 6.02 &.24 4.81 5.92 ".99 5.25 5.41 
115 W AIR 18.07 lS.31 17.51t 18.13 18.52 19.68 21.07 23.39 23.88 22.46 21.48 19.99 

SEA 18.&2 18.93 18.33 18.31 18.73 19.73 21.42 23.95 24. 05 23.53 22.45 ZO.36 
VPA 15.1t4 15.69 15.4& 15.95 16.3!1 18.50 20.56 23.88 24.63 21.41 19.85 17.24 .... VPS 21.57 21.97 21.17 21.18 21.69 23.17 25.&5 29.81 31J~03 29.16 27.34 24.07 

IV elO 52.77 56.94 62.50 65.1t7 67.30 66.30 57.18 5&.39 4Z.50 40.50 48.68 58.33 \0 

24 N SPO 5.51 5.10 6.62 &.83 7.28 5.5S 4.63 5.02 6.04 5.75 5.0Z 5.89 
11& W AIR 17.62 17.67 17 .50 18.00 18.53 19.1t8 21.61 23.13 22.92 21.84 20.1t8 19.21 

SEA 19.11 19.11 18.77 U.55 19.19 19.70 21.87 23.83 23.38 22.93 21.7Z 20·.21 
IIPA 15.91 15.08 15.04 15.84 16.76 16.10 20.80 24.18 23.20 n.B3 18.51 16.77 
liPS 22.17 22.22 21.71t 21.47 22.2S 23.03 2&.38 29.&9 28.86 28.09 26.11 Z!.7fJ 
CLO 50.00 56.78 51t.51 66.75 72.15 76.45 61t.&8 65.4S 55.63 50.Z3 48.50 60.52 

24 N SPO 5.55 6.04 6.33 6.89 6.08 5.93 4.72 4.85 5.52 5.12 5.30 4.96 
117 W AIR 17.14 17.43 17.96 17.57 18.25 19.36 21.34 22.57 22.&9 22.11 20 .1t2 18.78 

SEA 16.57 18.32 18.93 18.29 19.04 19.65 21.1t3 23.35 23.70 22.80 21.65 19.80 
IIPA 15. I) 2 15.51 14.30 15.15 16.17 1&.93 20.83 22.97 22.11 20.80 18.1t0 16.34 
liPS 21.46 21.13 21.92 21.11 22.09 22.93 25.72 28.83 29.1t1 21.87 25.98 23.22 
ClO 57.23 6&.07 &1.20 66.25 65.91t 74.79 70.31 61.63 63.20 51.20 61.07 51.4. 

21t N SPO 5.21 5.92 5.90 6.69 6.25 4.60 1t.83 1t.86 5.81 5.33 5.25 5.92 
118 W AIR 17.30 17.45 17 .&0 11.51 18.30 19.&3 20.80 23.00 22.65 21.68 20.19 17.99 

SEA 13.77 16.5 a 16.21 is.61 19.33 19.1S 21.54 23.65 23.12 22.75 21.16 20.00 
IIPA llt.6& 15.46 14.67 14.63 16.04 17.42 Zo.OS 23.43 22.ft4 20.22 17.52 14.98 
VPS 21.71 21.49 20.9a 21.57 22.50 23.14 25.81 29.29 2S.lt2 27.75 26.15 Z!.47 
ClO 7&.08 68.12 68.75 74.21t 77 .16 84.88 71.22 73.21 &7.61 68.50 60.05 63.23 

24 N SPO 5.11 6.16 5.93 6.29 6.78 5.S0 5.22 5.86 5.93 5.49 5.11t 4.113 
119 W AIR 16.74 17.34 16. al is.24 17.92 19.26 20.95 23.06 22.11 21.05 19.94 18.21 

SEA 16.37 16.36 la.43 lS.83 19.26 19.55 21. Sit 23.61 23.31 Z2.54 21.29 19.79 
IIPA 15.04 15.50 14.21 15.75 15.85 11.23 20.29 23.40 21.30 19.05 11.35 15.51 
VPS 21.15 21.20 21.28 21.83 22.41 22.91 25.80 29. It It 28.75 21.37 25.36 23.16 
ClO 67.85 65.35 61t.40 77.74 72.30 86.11 83.05 78.92 69.58 66.28 65.3Z 68.42 

24 N SPO 5.41 5.79 5.92 6.25 6.00 5.12 5.6& 6.06 7~35 5.92 5.00 5.31 
120 W AIR 17.96 17.44 17 .15 17.73 18.04 19.4& 19.87 21.88 22.20 21.38 19.73 111.31 

SEA Ut.84 1&.40 18.29 18.67 la.91 20.51 20.65 22.54 22.52 22.30 21.42 20.02 
I/PA 15.65 15.38 14.42 IIt.49 15.15 17.98 U.91 20. S 3 20.91 19.06 16.9 .. 15.9. VPS 21.1\6 21.23 21.08 21.84 21.90 24.30 24.,.2 27.43 27.37 21.06 25.51 23." 
CLO '59.67 '57.97 69.23 74.2& 7'5.32 89.50 85. a 8 72. S2 12.50 65.32 &5.54 &9.9! 



LAT I-LON JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

25 N SPO 1t.75 5.49 6.19 6.51 6.61 &.02 1t.9& 5.03 5.41t 5.19 4.95 4.91 
113 W AIR 18.66 18.32 17.62 17.61 17.66 18.66 21.73 23.97 24.64 23.62 21.14 20.13 

SEA 19.99 19.03 16.07 17.66 17.52 16.25 21.32 24.19 25.26 24.77 23.03 21.6 
VPA 16.16 15.83 15.60 16.23 16.65 16.06 22.31t 25.11 26.02 23.36 19.12 17.3 .. 
'IPS 23.49 22.12 20.83 20.30 20.10 21.06 25.5& 30.1t6 3 Z .1t3 H.1t7 21.31 26.10 
CLO 43.75 39.20 41.48 41t.91 48.26 50.12 42.a7 41.90 .3 2. Itl 31.72 36.19 42.32 

25 N SPO 5.C6 5.73 7.28 6.61 7.21 6.80 5.35 5.31 5.71 5.62 5.63 5.39 
114W AIR 16.51 17.72 17.07 17.36 17.90 16.61 21.07 23.22 23.76 22.56 21.55 19:.42 

SEA 19.57 la.47 17. a7 17.62 17.62 18.32 21.09 23.12 24.09 23.71 22.52 20.65 
'IPA 16.55 15.06 15.13 15.75 16.63 17.75 21.33 24.15 24.72 21.76 lC).8A 16.611 
'IPS 22.91 21.35 20.57 20.23 20.22 21.12 25.17 28.44 30.20 29.46 27.4 2"~80 
eLO 44.83 itS. 44 42.56 50.78 53.130 63.17 52.13 51l.69 3Q.1t7 36.10 38.51 Itl.l1 

25 N SPO 6.69 5.27 6.15 6.38 6.47 6.49 5.35 5.00 6.14 5.40 4.79 5.42 
115 W AIR 17.63 18.25 17.17 17.60 17.66 16.09 20.88 23.16 23.12 21.88 20.63 19.36 

SEA 16.95 16.26 17.77 16.16 18.01t 16.36 20.64 23.17 22.91 22.61 21.87 20.3S 
IJPA 16.42 15.50 15.01 15.93 16.59 17.26 20.77 23.69 23.47 20.23 19.29 17.32 
liPS 21.99 21. a 6 20.46 20.91 20.7" 21.19 2,..76 28.54 28.08 Z7 .58 26.40 24.09 
elO 46.75 49.50 51.72 66.07 59.09 71.35 6J.97 59.31 49.09 56.12 42.50 44.79 

25 N SPO 5.70 5.35 6.,.9 5.25 6.65 5.96 ".71 4.93 5.1! 5.61 4.91 6".52 
116 W AIR 17.41 17 .13 17.82 17.,.4 17.42 16.47 20.81 23.11 23.0 H.2 20.14 18.56 

SEA 16.30 la.29 18.06 17 • It€I 16.0" 18.38 20.65 23.22 23.52 22.22 20.97 2a.00 
VPA 14.92 14.95 llt.76 15.16 15.63 17.30 20.5& 23.11 23.13 19.68 18.,.3 17.09 
'IPS 20.69 21.06 20.83 20.03 20.79 21.19 24.7, 2~.6 1 29.11 26.69 24.66 23.415 
eLD 50.00 36.12 1t8.80 &6."" 66. Ita 79.31 63.1 67.5& 56.64 58.12 41.34 47.22 

25 N SPD 5.19 6.02 6.28 6.05 6.5'} 6.04 5.53 It. 77 5.49 5.92 s.OO 5.5' 
117 W AIR 16.64 17.34 17.27 16.86 16.02 18.78 21.00 22.35 22.34 21.29 20.27 15.40 

SEA 17.90 17.9] 18.00 17 .87 18.32 18.77 20.88 23.02 22.63 22.00 21.10 19.4' 
IJPA 15.02 llt.75 1&.01t I1t.67 16.06 17.,.9 20.13 22.35 22.28 19.45 111.41 16.61 

..... 'IPS 20.57 20.61 20.75 20.53 21.11 21.78 21t.7& 28.21 27.56 26.52 25.08 22.7" w eLO 42.26 64.67 55.00 56.,.5 76.27 81.9,. 69.79 70.75 54.86 53.71 55.46 41~75 0 

25 N SPD 5.44 5.29 &.74 7.29 6.93 5.50 ".72 5. JCI 5.38 5.14 5.95 5.45 
118N AIR 17.12 17.58 17 .29 17.19 111 .10 18.81t 20.50 22.28 21-.77 21.10 19.70 17.96 

SEA 16.09 18. 02 17.73 17.75 111.40 19.34 20.79 22.88 22.36 22.20 21.03 1CJ~3' IIPA 14.69 15.29 14.,}9 15.04 15.82 17.58 19.43 21.98 20.85 19.16 18.06 15.31 'IPS 2J.64 20.71 20.35 20.38 21.21 22.50 21t.66 28.00 27.11 26.87 25.DO 22.5 
CLD 54.16 52.60 51t.62 &".133 72.36 62.90 71.87 7".07 69.47 55.46 62.50 4~.15 

25 N SPD &.14 5.ItJ 5.56 7.,.3 6.46 5.711 5.17 5. a 6 6.18 5.41 5.71 5.31) 
119 W AIR 17. 02 17.09 1&.65 17 .2J 17.57 18.80 19.57 21.76 21.26 21.23 19.42 17.71 

SEA 18.53 17.55 17.55 17.94 18.,.9 19.10 21.80 22.1t2 22.34 22.21 21.16 19.2' VPA 14.94 h.72 1".52 14.lt6 15.35 16.33 16.85 21.53 2ol.35 19.50 17.42 15.51) 
liPS 21.ltl 20.13 20.10 20.60 21.3J 22.16 2,..&5 27.23 21.07 26.82 25.19 2Z·]Z eLD 5'1.3] 72.22 70.06 65.38 6~.51 8J.GO 84.55 79.16 70.28 50.23 53.12 67.7 

25 N SPD &.03 5.77 5.09 6.1" 6.1t2 5.58 4.81t 4.ft3 5.25 5.50 5.62 5.9,1 
120 W AU 16.85 17 .10 17.19 11.26 18.01 18.88 19.80 21.94 21.39 20.78 19.71 17.91) 

SEA 18.71 18.10 17.61 18.43 18.86 19.15 20.7& 22.57 21.84 22.07 20.99 14J.61 
VPA 1".90 14.76 14.56 14.41 15.55 16.62 19.07 21.06 19.71 19.10 17.68 1'·'1 ~PS 21.62 20.82 29. 19 21.26 21.82 22.23 21t.56 27. sa 26.21 26.64 2'.9~ 2,.9 LD 65.47 &1.29 & .81 81.11 81.83 83.12 84.23 67.61 73.57 57.11 6 .s 6 .] 

Z5 N SPD 5.90 5.1t9 5.68 6.14 5.98 5.82 5.21 6.31t 6.19 5.86 6.03 Ii. 65 
121 W A~R 17 .15 16.55 16.72 11.13 17 .60 19·a 1 1~.". 21'llt 21.33 21.n 19.5! 1':1' S A 18.60 17.70 18.29 18.13 18.99 19. 1 2 .3 21. 2 22.20 22.22 21.0 'IPA lit. 13 14.53 13.81 14.96 15.16 11.31 18.17 20. Zl 20.69 19.19 16.3 lle .. 'IPS 21.,.8 20 .34 21.13 20.85 22.03 22.62 24.0 .. 25.80 26.86 26.11 25.DI n·11 eLD 7J .50 75.00 &9.16 79.1& 75.00 65.71 83.92 81.61 77.15 59.21 61).71 (1). 

25 N SPD 4.61 6.29 5.81 5.96 5.43 5.311 5.82 5.20 7.05 5.2" 6.13 6.12 
122 W AIR 17.88 17.50 17.18 17 .13 18.16 18.64 19.90 20.96 21.19 20.79 11).6" 17.12 SEA La.79 18.21t 18.31 18.52 18.85 1,.46 N.ll 22'2{) 22.35 2 •• 5J 2l·" 12~Z' VPA 15.19 15.74 14.11 15.08 15.14 1 .12 18.91 20. 0 19.86 1 .9 1 .73 'IPS 21.75 21.& 2 21.10 21.40 21.85 22.82 23.90 26.61 27.11 25 .... 5.62 21." eLO 62.9B 69.75 70.5& 74.1,. 78.04 81.77 88.28 83.92 {)3.8' 12.22 75.92 , .. -

0" , \ .; ~ 



LArItON JAN FEB MAR APR HAY JUN JUL AUG SEP OCT NOV aU ; 

26 N SPD 5.41 5.30 6.21 &.73 6.65 6.38 4.80 5.29 5.59 !J.'ft S.22 ,..2t 
113 .. AIR 18.32 17.81 17.21 16.98 17 .1& 18.05 21.07 23.00 23.6J ' 22.78 2,.36 it:41 SEA 19.59 18.43 17.62 17.06 17.14 17.60 20.70 23.20 24.4 24·i 5 2 .6i 

IIPA 15.92 15.35 15.39 15.72 16.13 17.57 21.79 23.97 24.&3 22. 9 1 .1 16·i' 
liPS 22.92 21.31 20.24 19.53 19.&4 20.22 24.62 28.66 30'.94 38.35 27.61 25', 7 
CLO 40.52 37.07 38.19 Itl.88 39.34 41.62 38.17 36.33 32.87 30.42 35.31 U.6Z 

26 N SPO 5.26 5.78 6.56 6.76 &.95 6.63 5.48 5.42 5.7ft 5.67 S.U 5.4' 
114 .. AIR 17.76 17.40 16.85 16.89 17 .22 17.96 20.45 22.38 23 .. Z0 22.22 20.59 n·R SEA 16.87 18.12 17.30 16.97 17.12 17.70 20.22 22.43 23.61 23.18 21.69 21· VPA 15.22 14.92 14.91 15.34 16.07 17.30 20.80 23.2Q 24.09 21.46 11.54 1 .l' liPS 21.91 20.89 19.84 19.1tl 19.61 20.36 23.8& 27.39 2CJ.37 28.61 26.18 24. ., 

ClD 41.31 39.76 40.4' 42.13 44.33 43.55 40.15 34.54 32.32 29.66 31.23 39.41 

26 N SPD 5.12 6.10 6.87 6.70 7.78 7.12 5.61 5.25 6.32 5.70 5.22 5.41 
115 W AIR 17.77 17 .15 16.87 16.65 17.39 18.17 20.10 22.54 22.46 21.11 211.32 18".2 

SEA 18.09 17.56 16.85 17.15 17.53 11.99 20.11; 22.23 22.85 22 ... 9 21.11 19.!S2 
VPA 15.71 14.79 14.83 15.84 16.08 16.72 20.3D 22.911 23.42 2,.83 18.7"5 15. CJl 
VPS 20.87 20.16 19.25 19.63 20.11 20.68 23.15 26.96 27.9J 2 .42 25.16 U.8 
CLD 48.23 37.00 47.27 57.60 54.38 59.31 50.68 53.21 48.2 39.18 43.53 ,.4.23 

26 N SPD 5.89 6.98 7.33 8.01 6.90 6.39 5.14 4.63 6.36 5.2l 5.82 5.a, 
116 W AIR 17.12 16.&7 16.61 17.01 17.43 18.40 20.41 21.97 21:.89 21.1 20.17 18.2 

SEA 17.90 17.58 17 .30 17.24 17.66 18.05 20.23 22.39 22.33 21.80 211. 2 19.01 
VPA 15.62 14.40 13.90 14.98 15.82 16.96 20.13 22.13 21~96 20.09 16.60 17.81 
VPS 20.51 20.19 19.60 19.72 20.26 20.79 23.83 27.15 27;'19 26.23 24.69 22.11 
CLO 52.60 It3.75 55.20 56.06 70.63 75. It3 61t.35 66.56 51.18 44.03 30.68 51.25 

26 N SPD 4.76 6.54 8.65 6.J7 5.03 5.38 5.05 S.2. 5.55 4.79 5.39 5.'86 
117 .. AIR 1&.31 16.82 17 .07 16.59 17 .43 18.23 19.95 22.4 21.04 211.94 19.10 1T.5" 

SEA 17.94 17.42 17.11 17.50 17.98 18.37 19.93 22.24 21.76 21.18 20.13 18.81 
IIPA 14.22 14.42 15.27 l1t.96 15.lt3 16.61 18.94 22.46 20.66 18.56 16.76 15.44 - liPS 20.61 19. 9ft 19.58 20.06 20.68 21.20 23.38 26.96 26.12 25.21 23.64 21. 1 , 

Vol elD 51.04 31.25 25.00 66.93 76.18 75.00 13.05 67.81 56.25 58.lt6 56.110 5 .5 

26 N SPD 5.27 6.32 6.28 5.19 5.99 6.22 4.90 5.31 6'.18 5.72 4.94 5.66 
118 H AIR 1&.42 16.61 16.01 17. Olt 17.24 18.20 19.87 21.92 21.11 20.40 18.93 11·al SEA 17 .40 17.33 16.90 11.30 17.81 18.25 19.19 21.79 21.75 21.28 19.72 18. 

VPA 15.06 13.94 13.ct5 15.28 14.28 16.19 18.62 21.44 20.61 18.67 17.67 15'.69 
liPS 19.92 19.82 19.33 19.83 20.43 21.01 23.11 26.20 26.12 25.35 23.06 21f." 
CLO &2.00 J8.69 61.60 69.56 77 .82 88.70 89.45 73.02 64.50 56.04 43.75 55~16 

26 N SPO 5.78 6.12 5.52 6.96 6.54 5.73 5.40 4.97 5.54 5.29 5.56 5.5" 
119 W AIR 1&.26 11).28 17.19 15.98 17.73 18.55 19.48 20.80 21.52 19.94 18.98 IIf.15 

SEA 17.50 17 .51 17.27 17.0& 17.71 18.58 19.98 21.45 21.68 21.47 211.13 19.01 
VPA llt.29 llt.26 llt.ltl 14.14 15.80 16.46 18.71 20.21 19.81 18.02 16.41 16.15 
VPS 2:1.06 20.06 19.75 19.50 20.32 21.49 23.4,. 25.63 26.02 25.71 23.61 22.U 
CLO 50.00 60.71 63.61 52.91 80.91] 86.11 81.90 64.64 73.86 52.00 61.96 53.61 

26 N SPO 5.29 6.33 6.57 1.17 6.49 5.03 5.66 5.18 5.96 5.31 5.11 5.62 
120 W AIR 17.05 17. a 1 16.67 16.83 17.27 18.41 19.20 21.00 2 Ii. 94 20.36 19.56 11.95 

SEA 17. &4 17 .53 17.64 17.16 18.09 19.04 19.83 21.72 21.77 21.51 20.59 15.91 
VPA 15.49 13.55 llt.85 14.50 15.31 16.43 18.19 20.33 20.01 18.28 17.62 15.It 
VPS 20.22 20.0 It 20.20 19.63 20.81 22.11 23.20 26.07 26.15 25.75 24.38 21;36 
CLO 56.92 71.87 60.16 61.27 68.99 77.55 67.23 80.4" 70.83 64.72 711.31 6 • 1 

26 N SPO 5.67 4.28 5.55 6.36 &.41 5.70 5.88 5.72 6.42 5.53 S.97 6.10 
121 W AIR 17.50 16.77 16.17 16.70 17 .64 18.16 19.24 21].80 20.83 20.41 18.69 IT.5" 

SEA 18.lt4 17.71 17 .46 17.&1 18.45 16.60 20.29 21.24 2f.41 21.09 20.52 18.92 
IIPA 14.&3 14.57 14.24 14.27 15.06 16.28 18.56 20.02 19.13 18.45 16.95 14.81 
'JPS 21.26 20 .30 20.00 20.15 21.35 21.75 23.86 25.39 25.56 25.05 24.11) 22.03 
CLO 61.36 62.50 78.lt4 65.48 74.72 83.68 74.35 78.38 71.13 57.77 69.64 67.96 

26 N SPO 5.lt2 5.56 6.21 6.25 6.56 5.13 5.42 5.65 6.28 5.26 4.88 5.93 
122 H AIR 1&.81 16.60 16.50 16.54 17.54 18.33 19.38 20.71 20.76 20.68 19.19 18.00 

SEA 18.73 18.26 17.99 17.'36 18.31 18.75 20.25 21.02 21.71 21.19 2,.81 19 ... 5 
IIPA 14.65 llt.15 13.87 13.92 lc..99 1&.51 17.75 ZO.75 18.85 18.38 1 .11 1!j;~" liPS 21.66 21.Q3 20.6& 20.62 21.10 21.70 23.83 24.98 26.17 25.23 24.71 2Z. 6 
ClO 72.39 66.75 71.25 65.35 79.72 81.64 86.00 82.44 77.81 69.41 &5.27 75.01 



LATILON JAN FEB MAR APR HAY JUN JUL AUG SEP OCT NOV DEC 

27 N SPO 5.1t5 5.76 6.15 6.1t3 6.96 6.1t6 5.53 5.33 5.67 5.53 5.13 5.29 
114101 AIR 17.32 16.83 16.29 16.1t5 16.71t 17.31t 19.97 21.90 22.69 21.65 211.17 18.19 

SEA 16.55 17 .56 16.70 16.53 16.65 17.01 19.1t1t 21.63 23.26 22.79 21.36 20.02 
'JPA IIt.57 tit. itS 14.25 15.21t 15.67 16.87 20.11t 22.35 23.21 20.61 18.04 15.79 
VPS 21.1t8 20.16 19.09 18.69 19.03 19.50 22.74 26.10 28.77 27.96 25.59 23.60 
CLO 39.54 39.25 37.56 39.52 31.59 37.21 36.05 31.19 31.33 31.31 33.47 39.1" 

27 N SPO 5.1t8 6.16 6.68 6.87 6.96 6.91 5.89 5.73 6.0] 6.02 5.63 5.91 
115 101 AIR 17.03 16.6 a 16.19 16.30 16.79 17.35 19.59 21.31t 21.95 21.02 19.73 18.03 

SEA 17.86 17.0" 16.31 16.33 16.61 17.15 19.28 21.20 22.21 21.78 20.45 lCJ.ll 
VPA IIt.67 14.ltl IIt.33 IIt.86 15.50 16.56 19.59 21.55 22.11 19.98 17.75 15.21 
liPS 20.57 19.57 18.62 18.6] 18.99 19.66 22.52 25.]6 26.97 26.28 24.21 22.26 
CLO itO .17 39.ltl 1t2.63 1t2.41 46.66 1t9.95 41t.75 37.62 35.70 34.07 36.07 JIJ.13 

27 N SPO 6.21 7.04 6.24 6.12 1.22 7.10 5.70 5.08 6.05 5.90 5.41 6.42 
116 W AIR 16.12 16.37 16.1t0 16.50 16.76 18.12 19.59 21.1t4 21.93 2U.54 20.06 17·.5 .. 

SEA 17.30 16.60 16.1t8 16.61 17.02 18.08 19.74 21.]8 21.90 21.13 20.15 19.01 
\/PA 1,..92 lit. 0 5 IIt.35 14. TIt 14.92 16.99 19.31 21.69 22.07 19.93 18.27 15.86 
\IPS 19.80 19.19 18.79 18.97 19.1t9 20.83 23.16 25.58 26.41 25.24 23.72 22.111 
CLO 51.29 35.03 55.32 64.83 72.94 16.96 76.08 57.52 54.55 49.78 42.36 44.23 

27 N SPD 6.32 5.54 6.72 6.84 6.90 6. C 8 5.39 4.96 5.68 6.15 5.60 6.0" 
117 If AIR 16.37 16.24 16.39 16.57 17 .12 17.66 19.86 21.52 2lJ .92 20.10 19.0" 17.5 .. 

SEA 16.62 16.97 16.31 16.77 17.76 18.16 19.111 21.50 21.59 20.71 19.97 18.07 
VPA 15.JO 14.01 13.89 14.52 15.72 16.71 19.41 21.35 20.39 18.85 17.2" 15.83 
'IPS 19.18 19. ,.1 18.60 19.11t 20.31 20.92 23.22 25.74 25.87 24.51 23.4, 20~87 
CLO 63.54 53.3.3 60.41 67.61 75.56 79.1i 8 71.18 74.31 62.69 67.15 44.0 4l.42 

27 N SPO 5.39 6.79 7.61 6.58 5.13 5.62 5.23 5.62 6.65 4.36 5.62 6.53 
118 101 AIR 16.52 16.,.0 16.49 it, .1" 17.03 17.88 19.58 21. S 2 20.9" 19.98 18.92 18.15 

SEA 17 .10 17 .16 16.8& 17.15 17 • 45 17.5,. 19.50 21. 5 21.24 21.01 19.59 18.67 
VPA 1ft. 92 13.90 1ft.82 14.7& 15.21 16.00 16.58 20 • 24 20.27 18.11 11.46 16.5 .. - ~PS 19.56 19.61 19.25 19.61 19.97 20.10 22.75 25.02 25.32 24.93 22.86 21.63 Ul CLO 64.68 59.16 55.83 &9.16 79.43 60.48 18.07 76.70 59.30 57.00 55.09 64~n N 

27 N SPO 5.28 5.66 5.97 1.1" 5.50 5.34 4.89 4.5" 5.58 5.02 4.79 5.19 
119101 AIR 16.19 16.68 16.85 16.71 17.05 18.15 19.12 20.33 21.12 19.96 19.0" 16.81 

SEA 17.ltl 17.15 17.13 17.33 17.83 18·U 19.03 20.21 20.82 20.8" 19.61 18.1" VPA 15.33 14.86 14.69 14.1t0 14.82 16. 17 .82 18.7,. 19.15 18.29 17.01 1 ... 41 
liPS 19.93 19.57 19.55 19.83 20.53 2U.82 22.07 23.7 .. 24.67 24.68 22.91 20.93 
CLO 45.:10 "3.75 65. a 0 60.93 79.31 76.29 82.81 76.25 64. J3 63.63 60.79 61.70 

27 N SPD 6.30 6.17 5.85 7.00 6.36 ... 99 5.5 .. ".80 5.30 5.,.1 5.8l ".5~ 120 If AU 16.67 16.38 15.81 16.31 17015 17.85 18.51 21.0 .. 20 ... 3 19.78 18.91 17.31 SEA 17.92 17.72 17.30 16.87 17.53 17 ..... 19.13 2i1.71 21.11 21.17 19.63 18.66 VPA 14.&7 15.01t 13.13 13.75 14.59 15. ':i& 17.78 20. a 8 18.88 17.l9 17.09 l .... Z 
liPS 2a.60 20.32 19.80 19.28 20.09 19.99 2Z.20 24.52 25.22 5.25 22.88 li.S6 CLO 42.85 67.01t 76.97 59.02 84.82 91 01 It 83.17 72.72 65.23 66.8 .. 62.50 6,..58 

27 N SPO 5.86 1t.5" &.63 7 .17 6.02 ".66 l~:H 5."" 5.10 5.01 5.2) 6."~1 121 101 AIR 16.32 16.74 17.21 16.17 17.90 17.91 19.99 lO.61 19.9" 11.9 1( .. 31 SEA 17.32 17.35 17 .40 16.98 17 ... 9 18.58 19.36 20.55 ll.07 21.10 19.60 18.29 \/PA 1,..70 IIt.62 1 ..... 3 1 ..... 6 15.38 15.72 17.93 19.35 19. :u 17.61 16.21 1".54) liPS 19.85 19.8Z 19.90 19.42 20.03 21.53 22.52 21t.Z2 25.04 25.09 Z2.8 .. 21·n eLO 53.12 56.61 54.41 6Z.86 72.36 88.97 84.25 66.37 72.82 62.50 52.71 50. 
l7 N SPO 5.1! " 6.32 6.08 6.71 6.05 6.64 6.40 6.31 5.75 ".92 6.ll 5.5' 122 If AIR 1&.00 1&. O~ 16.&3 1&.55 17.5& 17.33 19.16 20. ZO 20.3& 19.61 19.2, 17.~J SEA 18.04 17.8 16.91 17 .o~ 11'.15 1~."6 19.61 20.3 .. 20.9 21. 0 19.9 18.' IIPA 14. OJ 13 .57 lIt.67 14.0 14.98 1 .&Z 17.85 19.&0 19.12 1 .lt5 i 7 • 5 ~".Jl liPS 2:1.75 20.51 19.38 19.53 20.Ql 21.30 23'i Z Z4.00 24.71 2 ... 99 3.2. 1. ~ CLD 5a.85 75.ao 66.66 66.31t 71.13 84."4 86. 8 67.37 73.1t3 6,..28 67.12 66.1' 
27 N SPO 5.46 5.93 6.15 6.71 6.15 6.25 5.99 S.63 5.35 1J.36 6.2' l':~1 123 If AIR 16.25 16.59 16.lt9 16.25 17.03 18.11 18.66 19.91 2i1.45 lO.09 11 ... 2 SEA 17.72 17.4" 17.,.8 17.58 17.54 18.94 19.61 20.28 20.86 20.9' 19 • 93 1I:~1 VPA lIt.,.l 15.32 14.35 14.17 14.91t 16."3 17.l5 n.ll 18.83 18.'5 7.01 \IPS 20.37 19.98 2Q.01 20.1 .. 20.10 21.97 22.811 Z3.83 24.7,. Z ..... 2~.;" I~:I. eLD 74.3iJ 62.5Q 71.31t 65.48 8il.70 80 .59 82.03 71.45 75.IJO 61t.31 6 .07 

~>c~,2d 



LAT/LON JAN FEB MAR APR HAY JUN JUL AUG SEP OCT NOV OEC" 

28 N SPD 5.63 6.34 6.82 &.66 6.74 ~.47 5.&7 5.31 ,.8& 5.83 5.77 5-.... 
115 If AIR 16.79 1&.16 16.08 1&.22 1&.9& 17.38 19.14 20.81 21.40 20.36 18.9a 17.' .. 

SEA 17 .45 1&.4& 1&.00 15.94 16.27 1&.87 18.72 20.40 21.59 21.16 11.12 11.1' 
'JPA 14.17 13.92 13.90 14.63 15.24 1&.23 16.92 20.65 21.28 19.11 1 .01 15.2" 
VPS 20.03 18.8J 18.2& 18.19 18.59 19.31 21.72 24.1& 25.c)8 25.31 23.29 21 ... 
CLD 39.94 41.9& 4c).02 53.16 59.03 64.c)1 55.&4 45.21 44.56 "2.83 38 ... 7 .. ~ ... 

28 N SPD 5.72 &.16 &.48 6.65 &.&4 &.20 5.70 5.36 5.55 5.61 5.78 '.lD 116 If AIR 16.22 15.84 15.9& 16.J3 16.67 17.48 19.32 20.8" 21.16 20.13 18.'5 17.0a 
SEA 16.92 1&.32 15.92 16.15 16.63 17.18 18.95 20.70 21.29 20.7" 19.29 11··2 VPA 14.41 13.96 14.16 14.67 15.29 16.44 18.92 20.58 20.9 18.97 16.13 1 .... 
'JPS 19.37 18.63 18.1& 18.42 16.99 19.65 22.01 24.55 25.31 24.&2 22."9 21.75 
eLD 46.40 47.05 52.86 59.19 69.63 81.76 74.33 64.71 56.35 48.58 4ft. 3 .. "5~ 96 

28 N SPD 5.50 5.39 6.15 6.52 6.47 5.56 5.25 5.31 5.08 5.57 1t ... 7 7.2' 
117 \of AIR 16.52 15.95 15.94 16.61 17.52 17.44 19.53 21.08 21.39 19.78 18.90 11.DI 

SEA 16.76 1& • 64 16.01 16.53 17. 07 17.34 19.,.2 21.11 21.16 20.11 18.I~ 17.71 
VPA 14.95 14.09 13.93 1".98 15.23 16. lit 19.39 21.27 20.98 18.4! 17.6 15.19 
VPS 19.12 18.99 18.23 18.86 19.52 19.87 22.64 25.14 25.19 23.6 21.87 21. 21 
CLD 48.52 54032 64.75 59.61 71.13 88.58 78.43 69.79 66.74 48.69 48.02 5 .01 

28 N SPD 4.92 5.7J 5.21 7.69 6.43 &.30 4.79 5.26 5.82 5.1" 5.8' ,.;,: 
118 If AIR 16.01 16.12 15.42 16.03 16.75 17.62 19.46 20.05 20.25 19.37 19.2,. 16'.9 

SEA 16.28 1&.52 16.64 1&.70 17.22 17.96 19.10 20.80 2J.66 20.20 19.65 17.68 
VPA 11.81 14.34 13.22 14.31 14.55 1&.55 18.69 19.91 18.87 17.61 17.1" 1!r.61 
VPS 1~.54 18.83 18.98 19.04 19.17 20.63 22.23 24.69 24.48 23.72 22.93 2,.29 
CLD 62.00 60.62 45.00 64.71 75.41 81.0' 75.00 62.25 69.59 63.97 63.88 5 • II 

28 N SPD 4.86 5.66 5.68 6.73 6.08 6.14 5.57 5.72 6.88 4.91 5.78 6.'CJ 
119 If AIR 16.37 16. C 1 16.09 16. 09 16.73 17.37 19.07 19.9" 19.68 19.13 18.7" 16.,5 

SEA 1&.64 16.54 16.30 16.76 17.17 17.85 19.3It 20.17 20.82 19.70 19.33 17. I 
VPA 14.26 14.24 13.93 14.51 14.97 15.70 18.42 18.98 19.13 16.85 16.82 15'.2 

- wPS lli.97 18.8'+ 18.56 19.11 3.63 20.54 22.62 23.71 24.71 23.00 22.50 20.39 
IN CLO 57.95 57.4iJ 70.67 67.43 8~.55 85.71 81.11t 75.50 7lJ.Z5 55.7" 52.511 5a.9ft 
IN 

28 N SPD ,.70 7.63 5.72 6.37 6.43 5.97 5.88 5.60 5.12 5.31 5.37 6.115 
120 W AIR 15.68 15.5'+ 16.12 16.03 16.58 17.38 18.75 19.0'+ 19.88 20.13 18.00 16.98 

SEA 17.7" 16.89 17.09 17.15 16.92 17.69 18.86 19.62 20.50 20.26 111.92 17.60 
VPA 12.56 13.82 13.52 13.56 14.88 15.95 17 .58 17.75 17.93 18.08 16.01 1,..15 
VPS 2::1.59 19.27 19.52 19.63 19.32 20. Z9 21.87 22.88 24.17 23.83 21.92 21.U 
eLO 68.75 61.45 65.72 73.12 75.aa 1i6.69 80.00 82.95 70.83 1t5.23 60.116 51.56 

28 N SPO 6.48 5.g8 6.83 6.69 5.31 6.56 5.76 5.63 5.68 ".79 5.0 .. 5".92 
121 w AIR 16.4'+ 16.38 16.91 16.Z2 17 .15 11.58 18.75 19.3& 19.1:17 19.41 111.26 17.29 

SEA 17.23 16.83 16.94 17.07 17.68 17. fH 19.42 1~.67 20. '+0 20.35 1 C).51 18.08 
VPA 15.C6 15.51 llt.36 14.34 14.16 15.49 17.80 18.18 18.31 17.8~ 15.83 }5.07 
VPS 19.70 19.24 19. Jq 19.'+9 20.46 20.43 22.60 22.97 2 It. 0 .. 23.9 22.112 D.86 
CLD 42.50 62.50 60."1 53.30 6'1.90 80.88 79.16 87.85 69.19 68.53 57.29 5l.3" 

28 N SPO 5."0 5.23 6.45 7.15 7.2il 6."3 5. Sit 5.53 5.27 l~:n 1t.27 6.J3 
lZZ w AIR 15.52 16.32 15.44 15.72 16.94 17.2'+ 18.52 19.87 1 g. 46 18.08 17 ... 

SEA 17.12 17.55 16.f>9 1".63 17.Z3 17.98 19.23 2'1.13 20.20 19.70 18.96 18.0, 
JPA 13.71 14.g7 12.89 llt.Jl 14.96 15.45 17.01 18.78 17.96 17.311 16.93 1,. ... 
VPS 19.57 ZO. 1 I) 19.07 18.95 19.71 ZO.65 22.3J 23.75 23.74 23.07 2i· 9i 2a.llt GlO 71J.98 57.63 58.9Z 55.26 80.85 ~5.54 92.1,+ 75. J3 69.82 55.97 5 .9 56.' 

28 N SPO 6.44 5.79 6.55 6.70 6.71 6.34 6.0 It 6.53 5.1;6 5.27 5.9" '.21 123 w AIR 15.7Q 15.g2 15.82 16.51 17.2" 17.62 19.03 19.65 20.U 19.18 18.2" 16., SEA 17.26 17 • .1 .. 17.02 16.61t 11.32 18 ..... 1~.42 19.95 20.6] 20.&" 19.36 18. 
VPA 13.42 14.31 12.'1] 14.35 1,..71 15.95 18.03 18.55 18. qz 17.72 16.0" 1 ..... ' JPS 1'1.78 1 q. 8.1 19.1t2 19.OO 19.81 21.26 22.77 23.35 24.59 2 ..... 0 Z2.53 21.11 
CLO 58.79 65.10 70.67 77.56 75.00 80. C. 0 6.1.1t5 74.03 66.37 65.31 611.2" 6~.'2 

Z8 N SPO 5.g1 5.58 7.34 6.47 6.32 6.24 6.55 6.3" 5.51 5."1 &.22 , .... 
1Z4 W AIR 15.40 If>.22 16. H 16.35 17.28 17.6g 18.5g 2<1.0'+ 1 g. 87 19.40 18."1 17.13 

SEA 17.25 17.59 17.34 17.Z7 17.45 17. g 8 19.04 20.11t 2C.41t 20.60 19.60 U·92 'JPA lit. J3 llt.61t 11.37 14.58 llt.2& 16.45 17."8 18.~9 17.87 ~8.2~ 16.71 1". 1 'IPS 1~. 75 203 .13 19.115 19.81 19. 'H 20.73 Z Z. 07 2 J. a Z4.11 ".3 22.' i· 51 
ClO f>Z.H 71.1 2 b g.;: J 7J.5'" 7'l.94 77.7 a !l6.39 75.81] 72. :5 5 ....... 66.211 6 .n 



LATllON JAN FEB HAR APR HAY JUN JUl AUG SEP OCT NOV DEC 

29 N SPO 6.25 6.10 7.35 7.17 6.05 6.23 6.39 5.96 6.58 &.19 5.58 5.73 
115 \If AIR 15.68 16.08 15.37 15.67 16.13 16.50 18.65 20.10 20.13 19.18 17.78 17.3~ 

SEA 16.51t 16.28 15.42 15.84 15.70 16.37 1~. 30 20.11 20.47 19.65 19.02 18. 05 
'JPA 13.95 14.31 13.41 14.39 14.97 16.03 16.85 19.74 19.7'+ 18.20 1&.26 1'+.69 
'IPS 18.88 18.60 17.56 18.10 17.94 18.71 21.15 23.81 24.25 23.0'+ 22.15 20.83 
CLO 40.88 43.f>5 48.23 59.95 52.03 79.07 62.21 53.19 59.29 Itl.66 '+3.75 37.75 

29 N SPO 5.63 6.00 6.85 6.18 7.02 6.31 5.83 5.59 6.23 5.92 5.80 5.90 
116 \If AIR 15.61 15.78 15.75 16.1& 16.51 17.22 18.78 20.31 20.63 19.55 18.36 16.82 

SEA 16.44 16.10 15.66 16.02 16.39 17.03 18.78 20.3'+ 20.71 20.0& 18.86 17·~t VPA 13.87 13.79 13.66 14.lt3 tit. 91 16. 1 It 18.57 20.03 20.28 18.'+9 1&.&6 lit. 
'IPS 18.78 18.37 17 .8& 18.21 18.71 19.48 21.78 24.02 24.57 23.59 21.89 20.31 
CLO 43.79 Itlt.oo 56.37 59.20 71.8'+ 8(). 7 It 15.01 66. It 4 51.49 53.50 .. It. 1& 4ft. 88 

29 N SPO 5.3& 5.97 6.77 6.56 6.81 6.57 5.n 5.37 5.83 5.82 5.60 5.79 
117 \If AIR 15.8" 15.75 15.67 16.06 16.76 17.3& 18.65 20.52 20.61 19.88 18.33 16.62 

SEA 16.32 16.05 15.67 16.02 16.16 17.40 13.76 20.36 20.81t 20.24 18.83 17.2,. 
VPA 14.1" lit. 04 13.90 14.52 15.00 16.19 18.16 19.97 20.02 18.81 16.50 1".45 
'IPS 18.62 16.29 18.09 18.25 19.1& 19.92 21.72 24.00 24.16 23.83 21.81 19.77 
ClO 44.09 53.54 55.ltO 64.21 71.59 85.03 78.85 70.54 58~41 48.88 47.67 51l.6" 

29 N SPD 4.81 5.51 5.80 &.61 &.08 6.23 5.71 ".98 4.73 5.89 It. 9,. 5.87 
118 \If AIR 16.76 16.24 16.12 15.92 1&.58 17.73 18.52 20.16 2'3.00 19.02 18.10 1,.63 SEA 16.16 16.15 16.05 16.04 17.16 17.58 18.73 20.51 2a.56 19.53 19.28 1 .57 

'IPA 14.24 14.55 13.90 14.63 14.49 16.54 18.19 20.21 19.03 18.17 16.&6 14.95 
VPS 18.39 18.38 18.30 18.25 19.60 20.13 21·t 5 24.34 24.29 22.76 zz. '+0 20.lf; 
CLO 47.05 48.25 59.32 58.89 55.63 77.90 66. 7 55.27 59.J7 '+&.96 43.05 19.91 

29 N SPO 4.91 4.78 &.87 &.08 6.48 6.40 4.51 5.92 6.81 5.86 5.12 6.92 
119 w AIR 15.70 16.26 16.01 15.17 16.66 11.40 18.51 20.08 19.35 19.20 17.27 16.67 

SEA 17.00 1&.29 15.98 16.23 16.91 17.2" 18.4& H.96 20.'+& 19.74 18.61 18.06 
VPA 14.70 14.01 l1t.02 13.80 14.91 16.17 17.80 19.61 18.61 18.lt7 1 ... &3 13.52 

.- 'IPS 19.47 18.55 18.28 18.41 19.29 19.72 21.35 23.40 24.12 23.06 21 ... 8 20.81 
w CLO 55.83 67.6'+ 73.07 81."8 72.42 68.96 81.13 72.91 &1.3~ 39.94 61.93 66.87 .j>. 

29 N SPO 3.98 5.47 5.87 7.27 &.30 6."4 6.05 5.63 5.89 5.82 5.17 5.,.It 
120 W AIR 16.16 15.83 15.47 16.03 16.52 17.64 U.12 18.91 19.11 18.78 18.&,. 16.31 

SEA 1&.42 16.40 15.44 1&.39 17.11 17.'+1 18.27 19.37 19.56 19.08 18.48 18.20 
VPA 13.35 1'+.58 13.35 13.88 14.71 16.05 17.04 L7.54 17.1'14 11.17 1&.40 11. 99 VPS 16.70 18.77 17 .61 18.19 19.57 20.03 21.04 22.54 22.83 22.21 21.33 2 .93 
CLD 57.23 65.00 59.55 64.66 14.71 70.83 85.97 85 ... 9 72.81 61.29 41t.Ol 66.37 

29 N SPO 5.61 6. 06 5.66 7.41 6.36 6.00 &.04 6.28 5.66 5.46 4.87 S.12 
121 \If AI~ 15.72 15.95 16.69 15.47 16.49 17.28 18.31 19.08 19.33 19.02 18.1& 15.68 SEA 16.79 15.90 16.60 16.52 1&.46 17.38 18.33 H.ll 19'.77 19.11 18.83 11.27 VPA 13.48 14.1& 15.03 13.94 1".24 15.25 17.23 17.85 11.99 17 • 32 15 • 98 13.92 VPS 19.19 18.11 18.97 18.85 18.79 19.90 21.15 22 ..... 23.11 3.02 1.81 19.76 CLO 69.03 63.04 54.83 67."3 &8.88 78.57 82.8 .. 79. It 8 76.38 62.50 51t.01t 59.25 

29 N SPO 6.27 &.82 7.78 7.13 &.63 5.85 6.8" S.98 6.12 6.36 5.73 t·,., ~ 122 W AIR 15.99 15.54 15.10 15.85 16.19 17.06 16.71 19.17 19.71 19.05 11.7 1.1 SEA 16.48 15.98 16.23 16.72 16.62 17.22 19.06 19.30 19.97 20.05 18.83 IT.': -JPA 13.84 14.46 13.lt2 13.9& 14.48 15.56 17.85 18.02 18.59 17.73 16.10 1,..7 
VPS 18.81 18.21l 18.49 19.38 18.94 19.73 22.10 22 ..... 23.41 23.55 21.80 U:\i eLO 55.55 64.93 61.81t 60. 5 76.13 7".32 82.55 79.16 63.19 61.40 56.61 

29 N SPO 7.22 6.00 6.19 6.36 6.19 &.88 6.93 6."8 5.87 5.51 5.19 5·'1 123 w AIR 15.40 15.,9 15.99 15.65 16.56 17.16 U.~l 18.99 19.11 19.09 17.82 iJ:i SEA 16.10 16. &8 16.79 16.78 16.93 17.28 18. 3 19.26 19.18 lCJ.84 11.64 VPA 13.14 13.52 13.36 13.78 14.23 15.54 17.41 11.56 17.69 17.27 1 .89 I1t.8 VPS 19.06 19.05 19.1& 19.15 19.37 19.16 21.65 22.38 23.16 23.22 21.60 21. 2 .. CLD 66.01 71.52 70.50 72.00 75.85 69.07 85.50 18.27 75.3 55.88 74.,.0 7 •• 2 
Z9 N SPO 6.10 5.17 6.69 6.88 6.82 6.49 7."1 5.97 5.64 &.69 5.51 5.'57 

12" W AIR 15.55 17. a 2 15.80 15.3& 16.25 17.30 lS.10 19.0 Z 20.~3 111.66 11.92 lJ .• ' SEA 1&.78 1&.90 16.54 16.62 16.69 11. '+3 18.39 19."8 20.36 19.55 18.86 1 • .. VPA 14.07 15.07 13.62 13.31 14.31 15.9" 16.50 18.03 17.63 16.76 16.22 13"", VPS 19.19 19.31 18.86 18.95 19.03 19.9& 21.21 22.70 24.10 22.79 21.16 U:,J eLO &6.31 11.25 63.12 65.94 70.S3 80.40 84.37 87.12 72.76 76.20 5'1.21 
. ,,', ,;,:-,i~,~~~~,/ J&tIiiii 



LATiLON JAN FEB MAR APR I1AY JUN JUL AUG SEP OCT NOV dEC 

30 N SPD 5.50 5.49 6.35 6.42 6.48 5.99 5.49 5.35 5.68 5.82 5.25 5.60 
116 w AIR 15.54 15.36 15.27 15.82 16.20 16.11 16.38 19.87 19.98 19.20 17.92 16• 21 SEA 16.22 15.88 15.58 15.84 16.21 16.91 18.50 20. D9 20.08 19.54 18.46 1".1 

'JPA 13.66 13.55 13.4& 14.34 14.69 15.8& 18.11 19.18 19.53 18.18 16.34 14.52 
VPS 18.51 18.10 11.16 16.06 18.58 19.34 21.40 23.65 23'. &4 22.86 21.33 19.6,. 
CLD 41.40 48.00 51.63 57.58 10.38 83.33 11.41 12.13 60.96 57.12 46.22 44.21 

30 N SPD 5.12 5.47 6.46 6.15 6.63 6.06 5.12 5.28 5.13 5.46 5.34 '.64 
111 W AIR 15.37 15.21 15.40 15.15 1&.0& 1&.96 18.31 19.82 20.16 19.33 17.9G 16.01 

SEA 16.11 15.16 15.65 16.01 16037 11. D4 16.5~ 2D.22 20.42 19.81 18.44 17.15 VPA 13036 13.58 13.49 14.03 14.52 15.98 11.7 19.40 19.76 18.01 16.1«) l1t.31t 
liPS 18.38 11.96 17 .85 18.31 18.&7 19.49 21.50 23.19 24.10 23.21 21.30 let. 52 
CLD 45.49 50.00 54.82 &0.00 72.30 81.99 80.86 11.0& 58.15 54.57 48.31 47.11 

311 N SPD 5.52 5.72 6.19 &.53 6.17 6.99 6.04 5.06 5.99 5.30 5.19 5.6~ 118 w AIR 15.10 15.40 15.22 15.32 15.92 17.09 11.53 19.93 19.71 19.04 17.78 15.9 
SEA 15.81 15.55 15.4& 15.81 1&.40 1&.9& 18.10 20.49 19.80 19.58 18.22 17.01 
VPA 13.59 13.&5 13.26 13.99 l1t.61 15.88 11.01t H.19 19.15 18.21 16.08 14 •• 7 
VPS 18.0lt 17 .12 11.62 18.10 18.70 19.38 20.86 24.49 23.17 22.86 20.99 19.50 
CLD 50.48 51.63 5&.29 59.32 15.29 79.19 85.92 76.11 50.90 50.36 47.30 46.73 

30 N SPD 6.33 5.14 7.49 &.44 7.52 6.67 4.55 6.24 5.92 5.69 6.10 5".6,. 
119 W AIR 15.16 I1t.61 14.53 15.37 16.20 16.55 17.62 16.20 H.12 18.68 17.49 15.90 

SEA 15.66 15.ltl 15.01 1&.0& 16.20 16.78 16.01 lc).25 19.51 19.55 18.22 17.72 
VPA 13.25 13 .15 12.44 11+.01 14.62 15.65 17.15 17.2& 17.63 17.89 15.61 13.95 
VPS 17.84 17 .57 17.10 18.29 16.49 19.17 20.77 22.lt2 22.18 22.80 20.96 20.31 
CLD S1.53 It4. a 1 ItC).35 59.18 67.30 63.75 12.87 16.29 64.94 48.50 54.51 56';'25 

30 N SPD 6.57 5.58 6.11 6.70 7.09 &.64 6.27 6.22 5.68 5.70 5.58 5.91 
120 W AIR 11..64 16.ltO 16.98 15.02 15.64 16.84 17.30 18.08 18.82 18.09 16.59 16.87 

SEA 16.06 15.58 15.55 15.70 16.71 11.09 11.92 19.28 19.39 19.31 18.19 17.83 
'JPA 13.04 15.23 15.68 13.50 I1t.16 l&.It& 16.14 17. Itl 17.92 17.35 14.25 15~06 
\IPS 18.31 17.76 17 .70 17.87 lC).l1 19.54 20.62 22.lt8 22.58 22.46 20.9,. 20~"7 - CLD 51.00 55.97 63.26 5C).82 65.33 7c).23 79.16 81.25 59.44 61.41 74.50 58.53 Vol 

VI 
30 N SPD 6.02 6.31 &.65 7.90 7.27 6.56 5.88 6.6& 6.43 6.26 5.41 7;.42 

121 If AIR 15.4a 15.21 15.59 14. c)7 15.74 15.79 17 .22 1'3.50 19.01 18.62 17.47 16.8" SEA 16.06 15.24 15.60 15.62 15.96 16.86 17.10 18.81 18.90 19.24 17.97 17.79 VPA 12.94 1".38 13.92 12.85 14.27 16.21 16.75 17.62 17.76 16.97 15.95 14'.68 >iPS 18.34 17.39 17.79 17.77 18.23 19.26 2(J.32 21.15 21.91 22.40 20.6E- 20.40 CLO 61l.00 61.6& 58.88 50.99 67.04 81.99 85.00 85.11 &6~c)8 56.89 62.50 68.18 
30 N SPO 1+.96 7.87 6.83 7.45 7.25 7.32 6.34 7.27 6.75 6.32 6.01 5.96 

122 If AIR 15.16 15.34 15.17 15.53 15.98 16.95 17.25 18.ltO 18.61 18.29 17.47 15.71 SEA 15.32 15.79 16.04 15.59 16.10 17.12 11.52 18.67 19.15 18.94 18.57 16.79 VPA 13.07 14.35 13.16 13.83 14.26 15.72 16.70 11.70 17.21 16.33 16.52 1 .. ·.11 VPS 1~.62 18.03 18 .21 17.75 18.35 19.59 23.07 21.61 22.26 21.c)7 21.45 19.16 elO 73.72 61.18 66.55 61.88 62.03 75.84 62.14 7C).68 74.75 62.78 63.14 73.52 
3D N SPD 5.66 7.88 7.10 1.98 7.56 1.29 6.21 6.29 6.27 7.07 5.12 6.13 123 W AIR 14.44 15.69 15.11 15.18 15.10 16.51 11.89 18.10 19.36 18.11 17.30 16.16 SEA 15.85 15.85 15.96 15.90 16.11 16.78 18.29 19.30 19.64 19.06 18.28 17.32 VPA 12.72 13.98 13.21) 13.31 14.11 15.52 1&.7,+ 11. &3 11.90 16.56 15.44 13.82 VPS li. 09 18.()6 18.20 18.11 18.33 19.16 21.12 22.43 22.99 22.09 21.08 lCJ.8~ CLO 76.'35 52.86 66.93 55.68 85.99 76.90 67.25 15.91 69.47 60.64 51.37 72'.91 
30 N SPD 6.70 7.10 6.03 7.13 1.76 &.71 7.08 6.19 5.61 6.84 5.59 6-:'33 

12'+ W AIR 15.14 14.75 15.02 I1t.91 15.99 16.55 17.55 18.90 19.34 18.lt5 17.89 16.0" SEA 16.&7 1&.05 16.00 16.24 1&.69 17 .16 18.24 19.10 19.c)0 19.83 18.92 17.42 VPA 13.63 12.78 13.44 12.77 14.30 14.98 16.44 11.41 17.13 16.64 15.78 13.48 liPS 19.:)4 18.31 18.23 18.52 19.07 19.62 21.02 22.21 23.34 23.23 21.90 19.9" CLD 6'~. 36 63.63 61.32 68.88 71.96 82.47 83.13 72.79 76.lt7 71.15 59.93 59.25 
30 N SPO 7.46 7.09 6.73 7.22 7.56 7.06 6.32 6.94 5.81 6.12 5.99 6.00 125 ~ AIR 15.37 15.25 15.50 15.03 16.33 16.96 17.61 19.1It 19.33 18.19 18.42 16.39 SEA 1&.86 16.08 16.30 16.08 16.52 11.,.2 17.90 18.96 19.81 19.46 19 • 26 17.88 VPA 13.6C) 14.32 13.95 12.67 14.311 15.90 16.01 18.19 17.84 11.0" 6.06 14.35 VPS 19.2c) 18.35 18.56 16.36 18.88 19.99 20.56 21.99 23.23 22.67 22.43 20.56 eLO 75 •. J a 74.71 60.19 68.20 18.31 76.95 85.27 81.39 66.21 72.02 72.15 71.48 



LAT/LON JAN FEB MAR APR HAY JUN JLJL AUG SEP OCT NOV DEC 

31 N SPO 4.72 5.H 5.92 5.9ft 5.97 5.60 5.29 5.21 5.32 5.03 5.05 5.1" 
117 W AIR 15.15 15.::J0 14.8& 15.27 15.64 1&.48 18.01t 19.3<} 19. &0 16.95 17.47 15.83 

SEA 15.66 15.46 15.23 15.79 16.40 17. a 1 18.&0 20.09 20.14 19.43 16.08 16.78 
'JPA 13.34 13.29 13.20 13.80 14.51 15.64 17.79 16.91 19.16 17.91 15.91 1".05 
liPS 17.89 17.65 17.37 17.99 16.71 19.1t7 21.54 23.61 23~70 22.68 20.82 19'.21 
CLO ItO.16 4a.11 47.67 56.43 70.41 81.00 77 .73 68.69 5'l.27 54.84 44.06 1t1t.05 

J1 N SPO 5.41 6.11 6.72 6.67 6.31 6.09 5.57 5.59 6.!l6 5.11 5.87 5.86 
118 W AIR 14.81 14.91t IIt.84 15.00 15.74 16.38 17.03 18.41 lQ.30 18.61 17 .21 15.72 

SEA 15.46 15.29 15.09 15.50 16.15 16.59 17.87 1').1t7 19.66 19.25 18.05 16.91 
IIPA 13.1t2 13.36 13 .16 13. &8 14.48 15.51 1&.&5 17 .95 18.1t7 17.24 15.49 13'.87 
'JPS 17.65 17.43 17.2(] 17.68 1'J.41 18.95 20.57 22.72 22.97 22.39 20.80 19.35 
CLO 1t5.79 1t8.47 55.22 57.&9 78.21 80.69 85.83 73.73 55.54 50.43 49.23 49.63 

31 N SPO 5.72 6.45 7.2& 7.22 6.79 7.21 6.26 6.31 6.GO 5.96 5.62 5.79 
119 W AIR IIt.84 14.35 14.34 IIt.61 15.25 16.09 1&.69 17.54 18.69 18.55 17 .25 15.11 

SEA 15.30 IIt.68 IIt.89 15.31 15.63 16.4& 1&.95 18.96 19. C9 l'l.05 11.94 16.25 
IIPA 13.19 13.06 12.96 13.22 13.96 11+.96 16.35 17.30 13.12 17.58 15.39 13.56 
liPS 17 .1t5 16.75 16.99 17.1t4 18.01t 18.71 19.43 22.04 22.17 22.11 20.63 IS.58 
CLO 1t8.71 41.50 53.57 61.75 68.93 74.31 80.20 71. a 8 52.73 47.56 51.43 51.09 

31 N SPD 6.1t3 &.51 6.58 7.49 7.40 7.25 7.0~ 6.13 6.61 5.68 5.82 4."7 
120 W AIR IIt.95 IIt.93 IIt.87 14.42 15.43 16.20 16.8 17.25 16.54 17.17 17.2: .. 15.63 

SEA 15.70 15.27 llt.95 15. 1t2 15.65 16.46 17.08 18.13 18.')6 19.04 17.S9 16.51 
IIPA 12.69 1J.64 13.70 12.31 IIt.25 15.80 15.7& 16.59 17.fl9 16.73 16.50 14.39 
liPS 17.89 17.41 17.04 17.55 17. ~2 18.79 19.55 20.8'l 22. Q2 22.09 20.69 18.81t 
CLO 43.85 58.04 51t.55 66.66 73.67 76.96 82.81 76.84 47.07 &0.29 48.38 56.87 

31 N SPO 6.54 5.79 6.63 7.26 7.86 7.80 7.53 6.29 7.58 6.53 5."6 6.07 
121 W AIR 14.56 14.76 llt.57 14.13 15.18 16.1] 1&.53 17.43 18.10 17 .69 16.98 15.8J SEA 15.68 15. 03 14.84 15.12 15.59 16.32 16.85 16.10 15.98 18.95 16.9" 16.7 

'JPA 12.66 13.76 13.49 12.05 13.94 15.49 15.94 16.68 17.38 16.94 15.71 1ft. 03 - VPS 17.61 17.15 16.92 17.24 17.76 16.60 19.29 20.85 22.05 21.98 19.31 19.15 w CLO 60.75 62.26 62.66 66.75 69.38 62.50 81.38 83.33 51. ~1 65.72 1t7.50 55.26 0\ 

31 N SPO 5.77 7.86 7.19 8.69 7.40 7.5& &.8& 6.81 7.36 6.48 &.23 6.38 
·122 w AIR 14.72 15.06 14.72 14.69 15.06 16.10 17.00 16.13 18.12 17.83 16.86 15.87 

SEA 15.67 14.66 14.95 15.25 15.46 16.58 17.43 17.92 1!J. 'l6 18.47 17 .42 16.93 
IIPA 13.43 13.8 () 13.26 12.50 13.68 15.53 16.19 17.32 17.01t 16.62 15.56 14.12 
'WPS 17.81 16.96 17.05 17.39 17.61 18.95 19.9Q 20.58 22.00 21.3 .. 20.00 19.37 
CLO 60.28 60.91 58.82 60.18 76.29 67. a 6 80.92 83.62 75.39 &8.05 59.60 63-.25 

11 N SPO 6.65 7.26 6.49 7.34 7.28 7.50 7.19 6.95 6.68 7.01 5.8CJ 6.86 
123 w AIR 14.61 14.56 14.54 14.78 15.50 16.72 17.29 1'1.31 18.65 17 .60 17.09 15.77 

SEA 15.96 15.56 15.27 15.79 15.84 16.83 17.58 16.50 19. C9 18.29 17.94 16.98 
IIPA 13.13 13.30 12.68 13. as 13.97 15.39 16.25 17 ..... 17 .37 16.03 15.52 l1t.6G 
liPS 18.19 17.77 17 .40 18.00 18. OQ lQ.24 20.16 21.34 22.19 21.08 20.65 19.41 
ClO 61.39 63.3& 62.89 63.36 62.67 72.47 62.35 17.24 76.27 66.80 59.83 69.53 

31 N SPO &.12 6.70 7.32 7.80 7.37 8.2() &.&7 6.70 6.80 6.6 .. 5.73 6.9 .. \ 
121t W AIR 14.QO 14.')4 14.85 14.52 15.5 .. 16.59 17.48 18.20 15.77 18.19 17 ..... 15.65 

SEA 15.75 15.63 15.36 15.52 15.9Z 16.76 17.47 18.53 1 Q. 37 18.87 18.15 16.54 '1PA 15.ltl 13. 07 13. 01 13.10 13.41 15.35 1£,.56 17.64 17.64 16.56 15.51 1 ..... 6 
liPS 17.93 17.61 17 .52 17.69 18.15 19.13 20.02 21.46 22.58 21.88 21.29 19.25 CLO 75.35 59.16 67.10 69.02 62.50 76.'l2 85.67 69.31 65.'l7 60 ..... 62. 0 68.5 .. 

31 N SPO 6.70 7.36 6.07 6.22 7.C7 7.15 5.78 7.71 6.29 7.3" 6.90 6.8" 125 W AIR 15.15 1".')5 1'+.82 15.16 15.58 16.15 17 .43 1 .... 67 19.23 18.52 17.~0 15.8 .. SEA 15.99 15.7 J 15.67 15.66 16.21 16.89 17.91 18.75 1').16 19.17 u. 0 17.25 IIPA 13.67 13.66 13.05 13.08 13.81 15.25 16.67 17.19 17."9 16.71 15.52 14.25 VPS 18.2" 17 .96 18.08 17.85 16.52 19.31 20.59 21.70 23.12 22.32 21.39 19.1" ClO 73. 01 72.22 72.41 72.29 73.61 79.63 86.1t8 69.'+9 71.31 67.15 59.96 65.81 
31 N SPO 6.61 7.79 7.07 7.25 6.58 7.10 7.22 6.56 5.15 6.36 1.05 &.a7 126 W AIR 15.48 14.82 lit. 99 1'+.89 15.64 16.77 11.37 18.90 1 C). 29 18.75 17.57 16.30 SEA 16.23 15.61 15.73 15.66 16.49 17.33 18.0 It 19. 09 19.73 12·1t2 13.55 

17'r VPA IIt.OIt 13.30 13.11 13. 07 13.83 15.6" 16.18 17.70 11.79 1 .89 1 .59 lit. • liPS 16.51 17.80 17.93 17.86 18.83 19.85 10.77 22.11t 23.08 22.&3 21.lt2 1,_ .. CLO 73.&8 69.29 66.05 66.88 73 ... 3 77.53 59.0" 70.95 69.57 69.7" 63.01 & •• 
. "~ ". .. :..~~~ 



LAT/LON JAN FEB MAR APR HAY JUN JUL AUG SEP OCT NOV DEC 

32 N SPD 4.23 4.36 4.67 4.98 4.ft5 3.93 4.14 4.03 4·.28 4.46 4.19 ~.66 
117 W AIR 14.57 14.58 14.93 15.32 16.19 17.19 18.71t 19.99 19.76 18.86 17 ... 5 1 '.71 

SEA 14.95 1ft. 59 15.01 15.57 16.31 17.31 19.09 20.01 19.19 19.06 17.75 16.41 
VPA 12.74 12.81 12.94 13.58 14.40 16.02 18.0& n.44 19. 07 17.56 15.67 13.7. 
VPS 17.08 16.69 17 .15 17.78 18.64 19.86 22.23 23.61 23.21 22.17 20.41 11.7 
CLD 46.21 45.39 49.32 57.37 62.99 75.70 70.83 60.90 58.10 52.71 .. 3.82 ..... 91 

32 N SPD 5.09 5.07 5.63 5.7 .. 5.39 4.9a 5.10 4.97 5.1" 5.10 5.12 5'.16 
118 W AIR 14 .14 14.46 14.44 14.82 15.18 '16.12 17.32 18.73 18.79 18.26 17.19 15. itS 

SEA 14.73 14.69 15.at 15.39 15.94 16.89 18.33 19.70 19.49 19.15 11.7" 16."S 
'JPA 12.53 12.76 12.83 13.26 13.82 15.17 16.83 18.21 18.02 16.93 15.23 13."9 
'JPS 16.85 1&.80 17 .14 17.56 18.20 19.31 21.17 23.07 22.13 22.28 20.U 18.11 
CLD 48.51 48.93 52.68 56.23 70.88 80.58 75.97 68.28 58.16 52.83 ..... 51 .. 6.37 

32 N SPD 5.78 6.56 7.10 6.97 6.80 6.69 6.39 6.27 6.32 5.72 5.87 5.91 
119 w AIR 14.19 l1t.07 13.81 14.27 14.60 15.49 16.36 17.62 18~O2 17.97 16.45 15.0 

SEA 14.&3 lit. 7 3 lIt.53 1".91 15.30 16.10 11.22 18.97 18.98 18.80 11.21 16.89 
VPA 12.68 12.62 12.45 12.79 13.68 14.85 16.,8 17.10 17.49 16.83 14.5 .. n.03 
VPS 16.75 16.83 16.59 17.03 17.46 18.39 19. 5 22.05 22.03 21.79 19.1" 18.3 
CLO 51.G4 44.16 53.39 60.77 72.00 75.18 80.37 14.18 56.71 50.67 4 ... 49 "7.54 

32 N SPO 5.80 7.15 7.48 8.21 7.68 7.30 7.ft7 6.81 7.01t 6.9" 6.13 &.04 
120 W AIR 14.13 14.01 13.85 14.07 14.68 15.31 16.04 16.73 17.93 17.65 16.61 1".93 

SEA 14.88 14.79 14.49 l1t.74 15.01 15.59 16.30 17 .93 18.68 18.55 17.19 16.02 
VPA 12.96 12.9a 12.60 12.72 13.78 14.&7 15.74 16.64 17.25 16.48 15.28 13.70 
VPS 16.99 16.88 16.55 16.8" 17.12 17.78 18.62 20.6 .. 21.64 21.44 19.69 18.28 
CLO 58.63 47.04 49.21 56.83 67.03 72.15 71t. 30 79.87 54.50 1t8.19 55.2" 1t9.28 

32 N SPO 6.93 7.64 7.49 7.82 7.65 7.84 7.65 7.28 7.13 6.63 6.96 6.'51 
121 W AIR 14.20 13.74 lIt.Ol 14.02 llt.63 15.35 16.14 17.09 17.61 17.37 16.ft4 1!5.11 

SEA 15.03 14.90 14.64 14.89 15.20 15.92 16.'+9 17.63 18.43 18.40 17.25 16.26 
VPA 13.21 12.86 12.7& 12.73 13.59 14.83 15.83 16.72 1&.79 16.42 15.51 14.03 - VPS 17. lit 17.01 16.93 16.99 17.35 18.15 18.83 20.25 21.32 21.25 19.75 18. Sit 

IN CLO 55.90 55.55 57.65 59.07 65.70 73.50 78.80 76.92 61.36 58.16 57.02 51t.58 
-...I 

32 N SPD 6.66 8.111 8.42 8.32 8.96 8.41 7.64 7.83 7 .. 12 6.46 6.35 T.OIt 
122 W AIR 14.56 lit. 0 3 13.82 14.311 14.45 15.65 16.'+9 17.33 18dl 17.68 16.30 15.07 

SEA 15.22 14.78 14.72 14.93 15.01t 15.97 16.83 17.73 18.60 18.50 17.19 15.99 
VPA 13.39 12.97 12.40 12.88 13.19 l1t.97 16.0 a 16.81 17 .01 16.89 1,..87 13.55 
'JPS 17035 16.90 1&.80 17.03 17 .17 18.23 19.25 20.39 21.52 21.41 19.67 18.26 
ClD 57.06 62.25 63.69 63.55 69.29 72.72 8'+.30 77.86 59.22 55.61 48.47 56."7 

32 N SPD 6.62 7.44 8.02 8.68 6.50 7.73 6.91t 7.68 6.36 7.32 6.70 7.63 
123 w AIR llt.62 14.03 13.73 14.47 14.63 15.88 16.82 17 .48 17.99 17.60 16.60 15.03 

SEA 15.41t llt.76 14.80 llt.99 15.32 16.47 17.00 18.08 18.93 18.51 17.29 16.2" 
VPA 13.52 12.69 12.02 13.08 13.36 llt.81 16.01 17.0 It 17 .38 16.09 15.12 13.79 
VPS 17.58 16.85 16.69 17.12 17.48 18.79 19.1t6 20.79 21.98 21.41 1<).83 18.53 
CLO 63.&8 62.67 65.03 67.3& 71).33 17.78 83.79 75.78 6&.94 56.41 58.79 62.50 

32 N SPO 6.81 7.5~ 6.55 8.66 7.49 7.60 6.92 7.01 6.80 6.89 6.32 6.113 
121t W AIR 14.94 14.6 llt.65 14.93 15.59 16.66 17.68 18.49 18.73 18.10 16.38 15.72 

SEA 15. 1t8 15.09 15.21 15.18 15.95 17.7& 18.0& 17.77 19.21 18.55 17.0c) 16.15 
VPA 13.68 13.33 12.8& 13 .5& 13.64 15.89 17.04 17.19 11.&9 16.44 14.87 14.13 
VPS 17.64 17 .19 17.33 17.29 16.17 20.45 2(J.79 20.'+3 22.35 21.46 19.55 18.ltl 
CLD 65.Jl 65.38 61.03 67.31 69.50 77.64 77.33 79.18 67.42 63.73 61.57 54.3" 

32 N SPD 6.59 7.35 1.29 7.79 7.'+2 7.81 7.35 6.91 6.34 6.67 6.59 7.00 
125 W AIR 1,+.8() llt.44 14.23 1'+.66 15.23 16.55 17.31 18.35 18.99 18.15 16.83 15.40 

SEA 15.72 15.10 14.90 15.12 15.63 16.73 17.62 11).52 19.17 18.80 17 .62 16.78 
ilPA 13.91 13.28 12.58 13.03 13.60 15.65 16.&2 17.63 17 .53 16.85 15.31 13.90 
VPS 17.91 17 .22 17.02 17.25 18.0& 19.11 20.22 21.40 22.31 21.19 20.23 19.18 
CLO 68.56 69.79 66.11 67.34 69.73 77.07 60.11 76.94 65.62 65.90 63.15 63.82 

32 N SPO 6.67 7.35 7.61 7.89 7.31 7.33 7.78 6.82 5.94 6.33 6.66 6.98 
126 W AIR 14.98 14.38 llt.50 14.34 15.32 16.85 17.34 18.5'+ 19.02 18.50 17.11 15.&5 

SEA 16.03 15.38 15.1~ 15.35 15.98 17. lit 17.75 18.81 1<).52 19.11 17.96 17.11 
VPA 13.84 13.03 12.65 12.90 13.87 15.47 16.43 17.41t 17.72 16.61 15.48 1 ..... ! 
'JPS 18.28 17.51t 17.2() 17 .49 18.23 19.64 20.37 21.78 22."2 22.20 20.67 19.6 
eLD 68.dl 64.37 7tl .il 711.01 71.81 71.09 84.50 76.03 66.16 65.82 67.57 70.33 



LAT/LON JAN FEB HAR APR HAY JUN JUL AUG SEP OCT NOV DEC 

3l N SPD 4.52 1t.93 5.19 5.1& 4.64 4.38 4.44 4.1t5 4.45 4.24 4.59 ... 82 
118 W AIR IIt.51 14.&1 14.52 15.15 15.15 1&.16 16.1& 19.55 19.38 18.53 11.04 15.18 

SEA 15.00 15.09 15.01 15.48 1&.31 11.50 16.77 20.34 19.89 19.09 11.61 16.118 
VPA 12.2& 12.5:3 12.&2 13.30 14.11 15.&5 17.58 19.01t 18.55 17.08 14.81 12.55 
'IPS 17.12 17.21 11.13 11.&& 18.70 20.09 21.80 23.99 23.32 22.20 20.2" 18.35 
CLO 46.0& 1t8 • 0 9 1t9.(J& 51.61 &1.&1t 69.92 61.18 5&.59 It 9.80 Itl.02 43.28 "5.66 

II N SPO 5.40 5.98 6.3& 6.52 &.37 5.19 5.50 5.39 5.52 5.20 5.44 ;.50 
119 W AIR 11+.21 14.25 14.03 14.14 14.89 15.12 16.84 17.91 18.24 17 .80 16.1t1 1;.17 

SEA 14.13 14.84 IIt.66 14.10 15.42 16.41 17.98 1<:).14 19.12 18.56 17 .05 15.81 
VPA 12.31 12.66 12.51 12.70 13.18 14.9<:) 16.51 17.50 11.1t4 16.1t6 IIt.51 12.98 
'IPS 1&.83 16.93 1&.15 1&.81 17.60 18.86 20.11t 22.28 22.25 21."9 19.55 18'.11 
CLD itS. 11 46.93 47.43 1t8."7 56.5<:) 61.39 71.07 64.21 56.01 1t6.11t 41.8& 1t1r.&1 

33 N SPD 6.04 7.10 1.11 7.98 8.05 7.71 1.12 7.&3 1.22 6.42 6.52 6.71 
120 W AIR 13.91 13 .56 13.&0 13.53 IIt.28 15.03 15.80 16.81 17.45 17.18 16.05 Ift.61 

SEA 14.25 IIt.l0 13.18 13.51 14.11J IIt.95 16.31 11.63 17.92 11.67 16.29 U.32 
VPA 12.75 12.73 12.31 12.49 13.1t8 14.1t0 15.56 16.57 16.115 16.37 IIt.68 lZ.92 
liPS 16.30 16.15 15.81 15.57 16.11 17. 08 18.67 20.29 20.66 20.31 18.60 11.52 
CLO 41.48 42.60 50.70 53.60 59.93 69.01 15.7" 67.34 54.09 51.23 41.45 43.&1 

33 N SPO 1.18 1.62 6.6<:) 8.18 8.69 8.05 1.31 7.63 1.&1 6.82 6.8" 1.16 
121 w AIR 13.50 13.2& 13.16 13.&1 13.98 15.14 15.8" 16.31 11."9 1&.70 15.13 1".12 SEA 14.21 11+.20 13.74 13.91t 14.29 15.22 16.31 17.29 17.9" 17 .19 16.33 15.23 

VPA 12.4ft 12.39 12.21 12.83 13.42 14.53 15.&& 16.2 ft 11.01 1&.11 1".90 13.0& 
'IPS 16.21 16.27 15.77 16.00 16.35 17. J1 18.64 1<:).83 20.69 19.70 18.&" 17.38 
CLO 1t1t.75 49.61 52.18 55.20 64.41 10.36 80.22 80.32 63.55 51.81 45.10 "8.75 

33 N SPD 6.92 7.52 8.57 8.95 8.00 6.45 8."3 7.58 7.19 7.19 7.111 6.J5 122 If AIR 13.54 11.52 13.35 13.62 14.30 15."3 15.89 16.78 17.42 17.08 15.81 1,.. 1 
SEA IIt.38 IIt.19 13.85 14.28 14.55 15.5& 16.15 17.1t 1 18.02 17 .51 16.51 15.ftl VPA 12.89 12.51 12.2 !J 12.61 13.3& 14.88 15.&7 16. 45 16.65 1&.06 14.68 13.151 

..- liPS 16. 1t5 16.24 15.9!) 1&.31t 16.64 17.16 18.1t3 19.95 20.78 20.09 18.87 17.5& 
Vl CLO 52.00 55.26 55.05 57.15 &4.85 11.61 81. Oft 12.8~ 65.11 55.31 1t8."1 53-.11 
00 

33 N SPD 7.26 7.1t4 6.42 8.52 8.42 8.00 7.28 7.50 6.82 &.79 6.71 7-.39 
123 W AIR 14. C;9 13.&5 13.37 1ft.53 14.76 15.65 1& ..... 17.22 17.88 17.ft6 16.23 1,..51 

SEA IIt.l0 IIt.15 13.9& 1 ... 70 14.66 15.71 ' _6.31 17.24 18.21 17.82 16.71 15. Sf) VPA 13.00 12.60 12.17 13.06 13.55 lit. 88 15.83 1&.11 16.88 16."2 llt.78 13.25 liPS 16.19 16.20 16.00 16.17 1&.15 17.<Jl 18.70 19.74 21.02 20,"7 19.11 11.82 CLO 58.26 64.11 64.51 6(1.95 65.32 71.15 82.00 15 ... 9 66.29 56."9 56.9" 56.02 
33 N SPO 6.98 7.46 7."1 8.71t 7.59 8.2ft 7.91 7.21 6.1t8 7.15 7.16 ".9J 12 .. w AIR 14.22 13.91 13.88 1".09 15.1" 15.99 16.8& 17.79 18.32 17.18 16.33 15.2 SEA 14.99 14.1t5 1".39 1".50 15.41 1&.27 17.15 17.69 18.61 18.29 17.17 16.07 IIPA 13. li8 12.62 12.68 12.86 13.51 15.01 1&.13 17.16 11.17 16.52 1 ... 89 13.91 'IPS 17 .10 16.51 1&.1t6 16.56 17.5& 18.57 19.61t 20.32 21.51 21.10 19.70 II.U CLD &3.60 59.32 61t.84 65.11 74.79 11.91 79.12 82.21 65.36 61.56 62.29 63.ZI 
llN SPD 6.&9 1.17 7.89 8.00 7.63 g.31 7.41t 1.36 6.&5 6.89 6.82 ,.2f 125 If AIR 14.55 1,..25 llt.Ol IIt.25 15.33 1 .31 17.13 17.91 18.62 18.13 16.78 15.3 SEA 15.il8 1".64 14.1t3 1".81 15."0 16.39 17.21 17.85 18.87 18.52 17.5l 16.11 VPA 13.12 13.21 12.1t0 12.79 13.18 15.19 16.25 17. 06 17.39 16.56 15.12 U.I~ 'IPS 17.22 16.7 Z 16.49 16.8l e· 59 .3. 70 12. 71 2a.51 Zl.9~ 21.39 20.11 u·u CLO lJ.12 66.39 66.12 1;6.6 7.9 .94 8 .39 77.91 69.3 &0.43 61.0 .3f) 
33 N SPD 1.08 6.96 7.8& 8.0& 7.03 7."1 7.74 7.71 6.&2 6.68 6.88 ".76 126 If AIR 1".58 14.06 13'l5 1".37 15.03 1&·t 2 17.2& 18.19 18.91 18.,. 1,.71 15·1' SEA 15.29 15.07 14. 8 1".92 15. 1t8 16. 1 17.&9 18.37 19.11 18. 1 .68 16. I IIPA 13.3" 12.89 12.62 13.07 13."8 15 ... 7 1&.25 17."5 17 .5 16.81 15.25 13.' 'IPS 11. 1t4 17.19 16.77 17.02 11.6" 18.99 20.30 21.24 22.33 21.73 20.32 11.95 CLD 66.61 67.64 &&.37 &1t.15 72.93 18 ... 9 7 ... 82 69.36 7~.7" 66.57 62.a6 67.1' 
33 N SPD 7039 6.78 1.43 7.77 7.78 7.33 6.98 &.53 6.91 6.DIt 6 .... 6." 127 w AIR 14.81t 1".69 13 .87 14.37 15.52 16.85 H.61 18.lt6 19.20 19.a7 17.11 15.71 SEA 15.49 15.30 IIt.11 1".97 15.64 1&.75 B.U 11\.&2 19.48 19.26 11.CJI 16.7 VPA 13.73 13.59 12.64 12.71 13 .59 15.79 16.91 17.70 11.81 17.36 15." lit. 28 liPS 17.66 17.47 16.17 17.06 11.84 19.16 2a.7" 21.53 22.76 22.,.1 211.59 19.11 CLD 67.()0 66.55 72.&3 67.12 68.96 79.36 79.72 E-8.1t1t 6".li6 &2.50 SCJ.S7 61.6' 



LATILON .JAN FEB MAR APR "AY JUN JUL AUG SEP OCT NOV DEC 

34 N SPD 4.97 4.66 5.09 5.1" 5.31 4.57 4.29 4.32 4.58 4.46 4.80 Ii. 6 ... 
119 If AIR 14.u6 13.99 14.14 15.17 15.53 16.66 17.85 18.85 18.84 18.41 16.65 is .... O 

SEA 14.15 13.94 14.19 14.39 15.15 16.72 11.98 19.22 19.01 18.2 16.35 15".5'" 
VPA 11.74 11.92 12.65 13.99 14.33 15.64 17.5& 16.47 18.11 16.70 14.65 12.88 
liPS 16.20 15.96 16.25 16.49 17.34 19.15 20.79 22.44 22.1" 21.01 18.70 11.7, 
CLD 43.69 43.37 H.37 38.50 44.05 54.96 53.03 48.96 41. 04 39.26 37.72 41.6 

34 N SPD 5.32 6.61 7.25 7.41 8.13 7.14 5.80 7.57 6.25 5.67 6.11 6.12 
120 \of AIR 13.52 13.29 13.32 13.32 13.63 14.81 16.08 16.82 17.22 11.17 15.4 1".61 

SEA 13.96 13.ltl 13 .1t5 13. 07 13.63 15.01 16.32 17.03 17.72 17.19 15.76 1,..71 
~PA 12.06 12.14 12.27 12.55 12.97 14.32 15.89 16.65 16.41 16.19 14.03 l!.U 
liPS 15.99 15.44 15.50 15.14 15.70 17.21 16.&8 19.62 20."2 19.7" 18.03 16.1' 
CLD 43.19 41.52 36.22 39.71 42.19 57.13 61.84 53.74 41.29 40.68 36.91 37.51 

34 N SPD 6.65 6.76 8. a 9 8.45 6.27 6. 03 8.04 8.10 7.61 7.15 6.66 6.lt7 
121 \of AIR 13.43 13. a 4 13.02 13.20 13.43 14.72 15.24 16.07 16.63 16.47 15.27 1It.lS 

SEA 13.62 13.22 13.29 13.26 13.31 14.33 15.42 16.47 16.86 16.53 15.50 14.25 
IIPA 12.18 11.88 12.13 12.33 12.94 14.29 15.05 15.62 16.1J 15.78 14.24 12.12 
liPS 15.65 15.25 15.33 15.36 15.36 16.45 17.66 18.85 19.3 18.9~ 17.70 16.31 
CLD 40.04 42.67 46.20 48.43 59.54 59.98 73.61 69.79 55.80 42.9 45.39 41.6 

34 N SPD 7.11 7.64 7.25 8.0& 8.21 8.10 8.23 7.09 7.25 7.93 1.41 6.11 
122 \of AIR 13.5!J 13.07 13.30 13.27 llt.08 14.90 15.86 Hi.66 17.02 16.69 15.41 14.15 

SEA 13.94 13.60 13.52 13.46 13.89 14.56 15.92 16.71 16.91 17.07 15.98 llt.49 
VPA 12.87 12.14 12.33 12.52 13.15 14.48 15.73 16.38 16.45 15.82 13.98 U.20 
liPS 15.97 15.&3 15.5& 15.51 15.93 1&.64 18.19 11).18 19.48 19.56 18.25 16.56 
CLD 46.50 56.66 55.01 56.37 65.86 61.79 811.94 67.33 58.3 50.19 45.10 58.82 

34 N SPD 7.20 7.92 8.05 8.05 8.97 8.22 8.34 7.95 7.12 7.38 7.50 6 .. 6' 
123 If AIR 13.52 13.41 13.41 13.51 llt.62 15.27 1&.25 16.68 17.44 16.86 15.48 14.3i 

SEA 14.23 13.66 13.59 13.93 14.34 14.87 16.31 17. os 17 .60 17.05 15.88 14.9 
VPA 12.71 12.46 12.58 12.18 13.45 14.74 15.72 16.28 16.76 16.05 14.10 13.31 - VPS 16.32 15.71 15.63 15.99 16.42 16.99 18.61 19.55 20.23 19.51 18.14 tr.ll ..., CLD 53.30 60.24 48.43 60.18 71.07 62.12 72.33 73.84 62.31 57.19 47.66 ;9.26 

\0 

34 N SPD 6.89 7.46 7.16 8.13 8.83 8. 08 8.70 7.82 6.94 7.3" &.55 7'.48 
124 \of AIR 13.76 13.26 13.35 13.55 14.76 15.93 16.50 17.57 18.06 16.69 16.06 14.9 .. 

SEA 14.50 13.74 13.79 14.00 14.29 15.42 16.25 17.42 18.00 17.2~ 16.42 15".21 VPA 12.'33 12.49 12.32 12.47 13.66 14.94 16.27 16.97 17.22 15.8 1,..93 1,..1 
liPS 16.62 15.77 15.84 16.0& 16.38 17.63 18.53 20.05 20.77 1'3.73 18.75 11.,.1 
ClD 59.11 65.'12 61.18 62.82 67.07 62.68 12.52 68.90 58. a,. 58.15 51.13 51.11 

34 N SPO 6.77 7.26 7.78 8.25 8.14 8.11 8.38 8.46 7.0" 6.98 6.30 1.31 
125 W AIR 13.69 13.39 13.67 13.76 14.77 15.65 16.71 17.82 18.10 17.13 16.21 1,..8 .. 

SEA 14.39 13.89 13.87 14.29 14.66 15.56 16.72 17.63 16.41 17.77 16.90 15.55 
IIPA 13. C4 12.47 12.52 12.45 13.66 15.10 16.12 17.16 17.36 1&.16 15.06 13.73 
~PS 16.47 15.92 15.92 16.35 16.75 17.79 19.15 21).21 21.25 20.43 19.34 17'.71 
ClO 65.14 64.01 60.52 &5.10 72.96 66.03 72.60 69.94 55.65 61.25 59.49 56.19 

l4 N SPD 7.24 7.59 7.33 8.07 7.81 8.28 7.85 7.26 6.41 6.86 6.41 7.22 
126 \of AIR 14014 13.38 13.45 14.16 15.29 15.76 16.64 18.20 18.74 17 .45 16.51 1;.18 

Sf A 14.65 14.11 13 .83 14.62 15.16 15.82 16.63 18.26 18.61 18.20 17.28 15.10 
VPA 13.31 12.56 12.15 i2.21 13.77 14.74 16.34 17.45 17.98 16.37 14.85 llt.21 
liPS 16.73 16.16 15.89 16.71 17.31 18.05 19.0 a 21.05 21.54 20.99 19.83 17.~2 
CLD 64.07 68.70 64.92 63.9'3 7il.32 72.08 81.58 62.70 69.60 62.25 65.37 £lit. 1 

34 N SPD 7.62 6.93 6.69 7.93 8.25 7.89 7.78 7.22 6.65 6.16 7.33 6.98 
127 w AIR 14.44 13.65 13.82 14.19 15.48 16.39 17.25 18.16 18.72 17.79 16.55 15.4" 

SEA 15.13 14.26 14.18 14.36 15.26 16.11 17.20 18.21 1'3.20 18.19 17.27 16."2 
VPA 13.60 13.15 12.31 12.9& 14.11 15.64 16.62 17.32 17.8" 16.40 15.46 14.33 
liPS 17 .lO 1&.32 16.25 16.43 17.40 18.40 19.71 2().98 22.35 21.00 19.79 18.76 
ClD 69.62 63.51 67.65 69.82 74. a 7 74.74 73.21 73.97 60.26 63.03 66.66 63.39 

34 N SPD 7.27 7.29 7.43 8.03 7.47 7.30 7.12 7.44 6.83 6.68 7.50 6.87 
128 W AIR 14.49 13.84 14.05 13.94 14.90 16.15 17.69 19.06 18.'15 18.31 16.87 15.41 

SEA 15.22 14.22 14.29 14.&7 15039 16.32 17.70 18.82 19.23 18.96 17.63 16.p 
~PA 13.70 12.67 12.35 12.54 13.85 15.05 11',.&5 18.52 17.64 16.91 15.53 14. 1 
liPS 17.36 16.29 16.15 16.78 17.57 18.62 20.33 21.88 22.r.0 22.02 20.23 18.32 
ClO 6~.61 70.66 66.31 65.31 72.32 77.06 60.1)0 7Q. 5 8 63.39 61.73 60.23 61.53 



LAT/LON JAN FEB MAR APR HAY JUN JUL AUG SEP OCT NOV DEC 

]5 N SPD 6.10 &.5S 7.51 7.7q 8.00 7.51 6.71 7.11 6.18 6.01 5.66 6.19 
121 !of AIR lZ.75 lZ.66 12.68 12.65 13.1& 14.21 14.&0 15.48 16.15 16.25 14.97 13.99 

SEA 13.14 12.95 1Z.71 12.40 12.84 13.63 14.2& 15.58 1& .10 1&.71 15.17 14.23 
IJPl 11. 69 11.5& 11.73 12.02 12.66 13.64 14.58 15.31 15.65 15.29 13.9" 11.96 
liPS 15.1& 14.9Q 14.az 14.4Q 14.92 15.70 16.38 17 .83 18.1+4 19.18 17 .33 16.31 
CLD 41l.34 4&.70 46.3& 47.8il 54.37 59.31 68.56 66.31 55.54 41.41 41.12 44.21 

35 N SPD 7.08 6.75 1.69 8.02 7.92 7.61 8.00 7.78 7.12 6.71 6.50 '.82 
122 w AIR 13.01 12.38 12.59 12.93 13.49 14.34 14.99 15.90 16.67 1&.03 15.00 11.91 

SEA 13.40 13.04 13.12 13.20 13.21 14. D 3 14.78 15.&8 16.28 16.28 15.2~ 1~.'9 l/PA 12.36 11.46 11.82 12.09 12.88 13.93 14.89 15.72 16.11 15.48 14.3 1 • 1 
liPS 15.43 15.07 15.18 15.23 15.27 1&.10 16.89 17.91 18.61 18.61 17.37 16.13 
CLD 56.79 48.76 50.06 55.41 61.17 64.81 75.68 63.66 55.'43 52.69 51.74 46.46 

35 N SPO 7.30 8.12 7.53 8.26 8.53 8.31 8.24 8.1& 6.'52 6.29 6.64 7.74 
123 !of AIR 12.Q9 12.55 12.Q5 13.H 13.61 14.7& 15.5= 16.13 16.11 16.:5 15.25 1'3.76 

SEA 13.47 13.25 13.20 13.43 13.87 14.21t 15.&5 16.33 17.00 16.59 15.D5 1,..28 
IJPA 12.43 12019 11.9& 11.92 12.83 14.32 15.1'1 16.41 16.25 15.73 14.31 12.7" 
liPS 15.48 15.28 15.ZIt 15.lt5 15.93 16.31 17.8& 16.65 19.46 18.97 17 .22 16.36 
CLO 67.15 60.61 56.25 56.25 61.22 &5.64 67.70 69.05 64.01 51.76 54.03 56.54 

35 N SPO 7.15 7.41 7.51 7.19 7.17 8.43 7.57 7.17 7.!)3 6.01 6.93 7.61 124 !of AIR 13.Jl 12.'H 12.99 13.41 13.83 15. a It 16.20 17. 06 17.02 17 .14 15.3 .. 13.6 
SEA 13.70 13 .15 13.59 13.49 13.82 14.60 15.'?!7 17.06 11.34 17 .14 16.00 1".75 
IIPA 12.57 12.3Z 12.12 12.45 12.85 14.57 15.8& 16.75 1&.33 16.50 · 14.5& 12.73 
liPS 15.74 15.17 15.64 15.52 15.90 16.92 18.22 19.56 19.9~ 19.62 18.28 16.86 
GlO 65.55 &5.& 8 57.32 58.82 61.78 61.21 74.,}1 67.60 63.ttZ 52.97 55.72 51.76 

35 N SPO 7.04 7.65 7.48 8.38 7.74 7.83 8.44 7.94 7.S3 6.46 6.63 8.15 
125 !of AIR 13. ,,7 12.60 13.13 13.20 14.15 15.09 15.37 17.52 18.16 17.02 16.07 1 ...... 

SEA 13.':14 13.54 13.60 13 .&1 14.17 1".91 1&.21 17.41 17.53 17.50 16.38 15.11 
IIPA lZ.70 12.21 12.14 11.91 13.20 14. 32 15.79 17.19 16."81 16.14 15.00 1!.49 

~ 
liPS 15.99 15.59 15.6~ 15.66 16.22 17.07 18.48 20.02 20.15 20.06 18.72 17.23 
GlC &7.99 65.2& 58.16 61l.52 71.42 72.93 75.6" &5.35 56.89 65.05 62.00 67.511 

35 N SPO 7.82 6.93 7.39 9.27 8.07 8.&5 8.70 1.20 6.83 6.,.2 7.67 7.31 
126 !of AIR 13.86 13.26 12.83 13.27 14.18 15.73 16.23 17 .92 11.89 17.26 15.83 14. ,.0 

SEA 14.20 13.67 13.85 14.02 1".35 15.38 16 , 24 17.94 17.'39 17.87 16.,.3 15.51 IIPA 13.41 12.65 11.96 11.61 13. 07 14.82 15.59 11.4" 16.70 16.16 14.61 1:t.2 
liPS 16.28 15.71 15.91 16.0& 16.40 17.5& 18.53 20.68 20.75 20.55 18.77 17.68 
GlD &7.60 13 .61 58.37 &2.95 12.25 68.15 81).90 68.56 65.52 &1.7,. &2.77 6,..1S5 

35 N SPC 7.1t6 7.95 7.9" 8.45 8.31t 8.02 7.58 1.9" 6.67 7.12 7.95 8.25 
127 W AIR 13.85 13.32 13.32 13.,H IIt.38 15.69 16.82 16.21 18.45 17 .55 16.07 1".58 SEA 14.57 14.09 13.15 13.86 14.53 15.75 1&.95 1~ .13 16.66 18.21 17.00 15.54 

'JPA 13.05 12.58 12.4" 12.14 13.28 15. 00 15.96 17.22 17.24 16.29 14.53 IJ.Z9 'IPS 16.67 16.15 15.&D 15.90 16. &0 16.01 19.39 20.92 21.61 21.02 19.,.5 1 .13 
CLO 72.59 69.25 69.61 66.37 69.58 73.50 79.53 64.54 64.55 66.42 67.91 711.11 , 

35 N SPO 7.51 80iZ 7.66 7.87 1.47 7.<32 7.9" 1.32 7.1" 6.69 6.51 7.35 . 
128 H AIR 13.96 13.,.3 13.61 13.55 14.68 16.19 17.20 18."1 18.61 17.81 16.33 l1t.96 

SEA 14.~5 14.24 14.01 13.87 1 ... 10 16.11 17.11+ 18.14 16.91 18.03 17 .35 16.DIt 
VPA 12.95 12.57 12.27 11.99 13.34 15.07 16.01 17.55 17.20 16.76 15.04 13'.67 
liPS 16.97 16.32 16.06 15.90 16.80 18.38 19. & 2 20.91 22.02 20.75 19.88 18.3} CLD 71. 08 72.05 69.97 70.35 70.38 76.53 80.09 13.97 61.41 61t.54, 6".97 67.3 

35 N SPO 7.73 7.89 7.77 1.86 7.15 7.61! 7.5& 6.65 7.25 7.13 6.87 1'.23 129 !of AIR 14.07 13 .58 13.36 13.80 1".58 16.30 17.51 18.63 19.08 18.11 19. 64 1;.21 SEA 15.08 14.56 14.19 14.26 14.94 16.52 17.&" 18.62 19."2 18.69 1 .50 16.32 IIPA 13. a 3 12.55 12.25 12.26 1.3.31 15.QIt 16.22 17.74 17.72 16.72 15.20 14.05 liPS 17.21 16. &8 16.25 16.32 17.06 18.89 20.26 21.56 22.66 21.61 20.08 18.62 CLD 71.76 69.87 69.62 71.91 75.17 74.39 81.,.3 72.44 67.45 65.46 63.12 11.02 
35 N SPO II.(JO 7.74 7.83 1.36 6.91 6.9& 1.27 6.12 7.02 6.82 7.30 7.3. 130 W AU 13.96 13.&6 13.1t7 13.69 14.88 1&.50 17.&8 19.37 19.21 18.24 16.88 15·"1 SEA 15.35 14.62 llt.41 14.48 15.2" 16.75 18.08 1Q.37 19.65 18.96 17.86 16.6 

V~A 12.90 12.,3 12.35 11.99 13.51 15.56 16.48 18.29 17.&1 16.67 15.29 14.18 
V S 17.51 16.12 16.48 1&.55 17.38 19.16 20.81 22.57 22.Q8 21.99 20.53 18.96 elO 73 •. &1 70.74 71.52 70.35 72.72 74.02 79.09 70.01 66.56 67.00 65.13 711.0. 



LATIlON JAN FEB MAR APR HAY JUN JUl AUG SEP OCT NOV DEC 

36 N SPD 6.50 7.26 7.06 8.05 8.70 8.66 7.37 7.55 7.04 6.84 5.95 6.11 
122 W AIR 12.32 12.26 12.39 12.35 12.72 14.00 15.06 15.25 15.96 15.55 14.51 n·n SEA 12.80 12.68 12.46 12.30 12.49 13.17 14.1t& 14.75 15.91 15.40 14.61 13. 

VPA 11.41 11.46 11.46 11.73 12.29 13.50 llt.72 15.06 15.31 llt.81l 13.33 12.05 
VPS 14.62 llt.71 14.52 14.35 14.56 15.28 16.61 16.89 18.20 17.62 16.72 15.19 
CLD 51.49 47.69 1t6.27 49.50 51.97 60.27 65.46 57.31 52.06 1t3.89 43.01 43.11 

36 N SPD 7.29 6.02 7.97 5.82 8.36 8.1t3 8.55 8.38 7.40 7.e4 7.0 It 7.62 
123 H AIR 12.24 12.33 12.31 12.42 13.25 lit. 21 15.25 15.99 16.67 15 ..... 1 ... 5" 13.16 

SEA 12.98 12.77 12.77 12.31t 13.41 l1t.26 15.20 15.97 16.5" 15.68 14.99 13.,6 VPA 11.24 11.1t6 11.15 11.79 12.65 13.76 llt.83 15.81 15.82 llt.62 14.01 11. 3 
VPS 15.00 lit. 79 14.82 14.ltl 15.46 16.36 17.36 18.25 16.90 17.90 17.11 16.01 
CLD 50.58 62.15 50.78 53.99 61.79 67.39 65.86 59.24 49.31 49.60 50.71 .. 9.12 

36 N SPD 7.53 6.57 6.99 8.06 7.97 9.01 8.22 7.81 7.19 7.04 6.05 6.1t5 
124 H AIR 12.32 12.09 12.47 12.&1t 13.76 14.53 15.55 16.61 17.10 15.93 14.79 13.64 

SEA 13.18 13.12 12.64 12.98 13.43 13.90 15.31 16.52 16.69 16.61 15.21 1 ... 36 
IIPA 12.21 11.66 11.88 11.81t 12.69 14. 03 15.12 16.42 16.86 15.37 13.9l 12.88 
VPS 15.23 15.15 14.67 15.01 15.46 15.97 17.47 16.87 19.13 19.01 17.3 16. ltl CLD 60.25 6&.66 60.85 56.05 61.21 62.07 67.91 62.73 56.00 56.30 56.36 58.0 

36 N SPD 8.03 7.45 7.89 9.02 8.79 8.88 8.88 8.25 6.67 7.48 7.19 7.2~ 125 H AIR 12.51 12.40 12.41 12.75 13.71 14.53 15.64 16.85 17.16 16.52 14.92 13.3 
SEA 13.33 13.21 12.79 13.13 13.68 14.17 15.56 16.71 17.24 16.97 15.68 14.39 
VPA 12.33 12. a 6 11.70 11.63 12.88 13.91 15.24 16.59 16.70 15.61 14.03 lZ.56 
\IPS 15.36 15.25 14.82 15.1& 15.73 16.23 17.76 19.10 19.79 19.41 ~7.90 16.46 
CLO G6.7CJ 63.01 63.60 55.75 64.25 64.67 71.65 62.12 58.67 55.94 9.79 55.42 

36 N SPO 7.92 7.SCJ 8.01 &.6,. 7.&7 8.90 6.58 7.62 7.18 7.84 7.16 7"'0 126 ... AIR 12.92 12.35 12.36 12.35 13.56 14.97 16.11 17.14 17.67 16.78 15.31 13.80 
SEA 13.4& 13.10 13.05 12.99 13.75 14.69 15.96 16.8& 17.CJ8 17.16 15.97 14.83 
IJPA 12.27 11.64 11.6" 11.46 12.7CJ 14.26 15.59 16.73 16.93 15.79 14.29 12.91 - liPS 15.52 15.15 15.0CJ 15.02 15.80 17. 02 16.23 lCJ.32 20.72 lCJ.67 18.25 16.96 

~ CLD 65.32 67.16 68.28 64.60 66.&6 64.91 71.53 6".07 61.03 55.21 62.20 62.31 

36 N SPO 7.61 7.71 8.06 7.CJ3 7.93 8.46 8.48 7.51t 7.33 7.48 7.30 7.35 
127 H AIR 13. 06 12.66 12.76 12.86 13.75 15.16 16.27 17.66 16.11 17.02 15.79 14.28 

SEA 13.52 13 .15 13.16 13.35 1".04 15.20 16.15 17.47 18.13 17.48 16.44 15.13 
VPA 12.23 12.13 11.66 11.69 12.76 14.47 15.74 17.03 17.12 15.90 14.59 13.37 
VPS 15.5CJ 15.19 15.1CJ 15.37 16.11 17.35 18.44 20. a 7 20.92 20.06 18.81 11.28 
CLO 69.15 67.26 66.73 66.22 71.11 70.95 76.15 63.17 58.,.5 63.11 63.03 67.38 

36 N SPD 7.21 7.72 7.64 7.82 7.42 &.26 8.15 7.20 7.14 7.07 7.16 7.45 
128 H AIR 13.7" 12.88 13.02 13.51 14.49 16. a 8 17.0 0 1~. 2,. 16.,.0 17.62 16.34 1\.83 

SEA lit. 7,. 13.7& 13.61 13.59 14.44 16.11 17.14 18.10 18.57 17.80 17.20 15.71 
IIPA 12.87 11.94 11.76 12.11 13.24 14.96 16.09 17.2CJ 17 .20 16.18 15.01 13.60 
VPS 16.67 15.&3 15.65 15.62 16.50 16.39 19.62 20.85 21.1t6 20.46 19.71 18.00 
eLD 69.36 &CJ.44 68.31 66.03 7'J.05 67.38 77.43 71.18 63.53 63.64 64.17 68.65 

3& N SPD 7.69 7.74 7.94 7.60 7.45 7.46 7.42 6.72 6.94 6.85 7.33 1.57 
129 H AIR 13.55 13.04 13.00 13.33 H.20 16.08 17.15 18.57 18.91 17.76 1&.25 14.66 

SEA 14.5CJ 13.87 13.65 13.85 14.49 16.24 17032 18.50 lCJ.29 18.25 17.15 15.78 
IJPA 12.57 12.24 11.75 12.02 12.93 15.08 16.25 17.70 17.61 16.52 llt.93 13.60 \IPS 1&.6CJ 15.93 15.68 15.86 16.57 18.55 lCJ.84 21.38 22.45 21.05 19.65 18.11 eLO 72.45 66.65 &CJ.67 69.88 71.CJ8 75.72 81.13 71.40 64.54 67.19 67.30 71. 7 

36 N SPO 8.01 7.55 7.71 7.85 6.CJ8 7.20 7.23 6.18 7.45 6.,.6 7.22 7.96 
130 ... AIR 13.68 13.13 13.10 13.24 14.50 16.12 17.1t7 19.12 18.95 17.95 16.53 15·U SEA 14.65 13. '19 13.85 13.9& 14.70 16.18 17.66 lCJ.27 19."3 18.53 17.37 16. IIPA 12.'11 12.3CJ 12.10 11.CJ5 13.20 14.CJ8 16.51 18.31 17.58 16.36 15.21 14.11t 

liPS 16.76 16.04 15.89 15.9CJ 16.79 18.47 20.31 22.47 22.66 21."2 19.95 18.lt2 elO 73.28 70.27 75.18 71.12 70.67 75.98 80.57 6CJ. 0 5 68.86 67.65 11.19 72.80 
36 N SPO 8.39 7.44 8.02 7.65 7.17 6.78 6.37 6.24 6.qq 6."7 8.25 8. It .. 

131 \II AIR 13.61 13.62 13.51 13.19 14.55 16.26 16.07 19.30 lq ... S 18.39 16.61 1'" 9CJ SEA 14.91 14.14 14.16 14.11 llt.CJ7 16.39 18. as 19.&2 lCJ.63 19.02 17.75 16.04 VPA 12.56 12.4 CJ 12.12 11.74 13.30 15."5 17.10 18.14 18.10 17.05 llt.CJ9 13.63 'IPS 17. G4 16.19 16.20 16.17 17.12 16.72 20.76 23.24 22.94 2Z.08 20.39 18.30 eLD 72.10 72.10 73.83 6CJ.68 73.67 76.22 74.39 72.05 67.53 62.42 70.74 76.75 



LAT/LON JAN FEB MAR APR HAY JUN JUL AUG SEP OCT NOli DEC 

31 N SPO 5.1J2 &.81 6.47 7.28 1.76 1.01 &.21 5.65 5.68 &.05 &.30 6.5 .. 
122 w AIR 11.79 12.19 12.39 12.32 12.71 13.54 14.25 14.48 15.79 15.22 1'+ .13 12.,.7 

SEA 12.70 12.6& 12.2& 11.83 12.39 13.08 13.75 14.41 15.37 14.88 14.18 11.08 
IJPA 11.21 11.58 11.68 11.57 12.43 13.27 14.03 14.39 15.13 14.30 13.00 11.21 
IJPS 14.74 14.71 14.34 13.93 14.47 15.16 15.84 16.52 17.62 11.02 16.25 15.12 
ClO 53.10 50.38 45.71 46.23 61.58 62.11 57.'+8 62.13 44.41 46.92 '51.91 38.87 

37 N SPD 7.58 8.lll 7.67 8.32 8.86 8.00 7.52 1.86 6.89 7.02 6.90 6.79 
123 W AIR 11.51 11.7" 11.87 11.95 12.61 13.74 14.35 15.01 15.70 15.11 1".08 12.67 

SEA 12.41 12.31 12.26 12.11 12.55 13.43 1,..48 14.86 15.65 15.20 tIt.19 13.20 
'JPA 1,).89 10.98 11.09 11.45 12.26 13.55 14.22 14.91 15.18 14.25 13.27 1~.54 IJPS 14.46 l1t.37 14.34 l1t.21 l1t.62 15.50 16.&0 11.01 11.92 11.38 1&.27 1 .26 
ClD 55.78 53.69 53.24 52.67 54.6& 57.93 63.59 58.36 52. as 43.68 51.25 48.59 

37 N SPO 7.'H 8.11 8.05 9.23 9.00 8.79 8.75 8.78 7.31 7.51 7.06 r.50 
124 w AIR 11.86 11.66 11.63 11.90 12.53 13.99 lit. 11 15.53 16.17 15.11 14.02 12.81 

SEA 12.58 12.23 12.23 12.29 12.59 13.65 14.62 15.19 16.09 15.34 1,..49 13.55 
IJPA 11.41 11.42 11.03 11.21 12.17 13.66 1 It. 7 2 15.55 15.94 14.6,. 13.53 12.20 
'IPS 14.&3 14.31 14.32 14.38 14.67 15.74 16.71t 11.38 18.46 17 .55 16.59 15.61 
CLO 62.51 59.18 51.65 54.01 55.60 58.1" 60.96 48.63 45.07 46.2& 53.86 57.19 

37 N SPD 1.39 7.82 8.09 8.99 9.08 9.41 8.73 8.21t 7.53 1.41 7.03 7.56 
125 W AIR 11.97 11.75 11.88 12.10 12.88 1~. 31 15.24 15.33 15.70 15.62 14.41 12.91 

SEA 12.65 12.52 12.52 12.55 12.97 14.05 14.75 15.98 16.59 15.02 14.96 13.70 
IJPA 11.57 11.41t 11.24 11.42 12.26 13.96 l1t.93 16.23 16.26 15.09 13.81 12.36 
VPS 14.71 1'+.58 14.58 14.62 15. C 1 16015 16.89 B.28 19.00 18.31 17.11 15.76 
CLO 61.53 62.25 61.09 57.91 6l.97 56.93 65.9& 57.49 50.58 Its.81 55.98 62.52 

31 N SPO 7.92 7.86 7.94 8.13 6.75 8.81 8.77 7.80 7.40 7.45 7.24 7.1' 
126 W AIR 12.36 11.89 11.83 12.15 13.22 llt.67 15.7" 11. a 2 17.20 16.30 14.81 13.35 

SEA 13.16 12.67 12.51 12.14 13.26 14.25 15.50 16.72 11.03 16.59 15.5 n.26 
VPA 12.01 11.1t6 11.08 11.25 12.62 1'+.01 15.4'+ 16.69 16.58 15.31 1,..00 12.15 

~ VPS 15.20 l1t.72 1'+.59 14.80 15.30 1&.32 17.72 19.15 19.56 19.01 11.81 16.3,. 
N ClO 55.66 5&.11t &2.25 63.72 61t.7& &6.49 66.93 62.1t& 50.97 53.69 62.13 63.9" 

31 N SPO 7.59 8.28 6.47 8. It It ".30 8.67 8.07 7.81 1.37 7.11 7.19 7.5" 
127 W AIR 12.61 12.19 12.25 12.4'+ 13.51 15.01 16.05 11.36 17.75 16.58 15.52 13.5" SEA 13.33 12.77 12.80 12.83 13.62 14.56 15.75 17.03 17.50 16.70 15.69 14.2 .. VPA 12.[;6 11.47 11.40 11.51 12.50 14.25 15.C;9 16.98 17 .06 15.70 14.1 .. 12.81 vPS 15.36 l1t.81 14.84 14.87 15.65 16.66 17."9 19.53 20-.13 19.12 11.<)" le.32 

ClO 67.05 6&.71 68.18 66.92 70.22 7().51 75 .. 45 65.76 53.79 64.1& 61.<)0 711.13 

31 N SPQ 6.31 8.15 8.12 8.35 1.69 8.38 8.18 1.47 7.69 7.05 7.~5 7.8J 128 \oj AIR 13.06 12.45 12.44 12.61 13.85 15.25 16.74 16.29 18.17 17 .10 15. 9 13.8 
SEA 13.75 13.11 12.85 13.05 13.79 14.87 16.23 17.55 1'.9" 11.22 16.50 1 ... 9l VPA 12.54 11.63 11.46 11.43 12.76 lit. 54 15.85 17.55 17.26 15.71 1,..79 12.9 
VPS 15.82 15.15 14.91 15.07 15.82 16.99 18.52 20.17 20.69 19.77 18.88 17.,,. ClO 68.26 72036 71.29 71.79 68.51 1,..63 7".80 63.35 62.09 56.6" 64.75 69. 3 

37 N SPO 7.54 8.J8 6.01 1.71 6.11 7.57 7.84 6.88 1.13 6.84 7.56 8.21 
129 w AIR 12.90 12.24 12.36 12.5,. 13.67 15.58 17.09 16.73 18.5 .. 17."0 16.10 14.28 SEA llt.18 13.32 13 .08 13.3& 13.99 15.51 16.86 18.56 18."2 11.61 16.76 15.29 VPA 12. oz 11.75 11.60 11.5il 12.57 1,..65 15.26 17.92 11.3" 15.87 llt.85 13.15 VPS 16.30 15.39 15.11 15.33 16.0~ 11.70 19.29 21."9 21.3} 20.23 19.17 IT.47 ClO 69.68 73 .45 71.23 10.1 73.8 72.80 81.0 68.01 62.1 61.90 11.81 14.11 

37 N SPO !I.25 8. G 3 8.13 7.73 7.27 7.27 7.19 6.75 7.1t4 6.81 7.3,. 8."3 130 w A~R 13.5i 12.77 12.50 13.0 .. 14.05 15.95 17.36 18. ~i 18.111 11.88 1,.07 1~.5' S A 14.4 13.65 13.35 13.48 llt.21 15.64 17.25 1~. 19.26 18.43 1 .J' 1 ... VPA 12.80 12.00 11.53 11.18 12.61t 1,..93 16.55 17.75 11.60 16.23 lit. 0 13.3,. VPS 1&.41 15.70 15.31 15.50 16.26 11.85 19.1& 21. 1t7 22.4" 21.28 19.67 17.61 ClO 71t.66 12.90 74.43 72.28 17.31 75.52 74.66 68.37 62.9J 62.0" 12.36 11.5 
"31 N SPD 8.58 7.96 6.60 7.34 6.67 7.22 7.10 6. a 3 6.4Q 1.03 1.9 .. 7.71 131 W AIR 13.21 12.51 12.68 12.92 13.92 15.76 11.lt1 19.05 19.01 17.66 1,."0 1,..5 .. SEA lit. 59 13 .84 13.'+6 13.67 14.17 15.80 11.57 19. o~ 19.36 18.56 1 .,.1 15.11 VPA 12.51 11.63 11.64 11.82 12.65 14.68 16.62 17.8 18.01 16.03 15.D!i 13.32 VPS 15.68 15.90 15.49 15.70 16.21 18.03 20.19 22.19 22.57 21.4fa u." 11·1' CLO 74.01 71.75 73.55 68.11 71.58 73.85 79.9" 68.39 66.22 66.68 72.1 7t. , 

-;--~;.~ 



LAT/LON JAN FEB MAR APR HAY JUN JUL AUG SEP OCT NOV DEC 

38 N SPD 1.38 6.11 7.46 8.52 7.88 7.85 6.21 6.69 5.ft6 5.811 5.69 6.98 
123 \If AIR 11.56 11.82 11.91 11.45 12.41 13.45 lft.06 14.48 14.98 14.37 p.59 1~.8~ SEA lZ.04 11.92 11.86 11.61 12.46 12.82 13.53 14.10 14.33 14.35 3.78 1 .5 

VPA 11.4ft 11.68 11.31 11.08 12.01 13.22 14.00 14.19 llt.31 13.63 12.99 11.31 
VPS 14.11 14.01 13.96 13.77 14.68 14.95 15.&5 16.26 16.47 16.45 15.81 1".'" eLO 53.02 53.43 48.41 41.18 46.79 52.93 60.99 53.93 40.12 47.28 58.09 58.11 

38 N SPO 7.18 8.48 7.88 8.94 9.26 8.93 8.93 8.53 7.15 6.5" 7.3·7 1.2ft 
124 \If AIR 11.48 11.22 11.40 11.45 12.33 13.ft5 14.0& ") 14.12 15.33 14.87 13.96 12.41 

SEA 12.12 12.12 11.72 11.75 12.11 12.83 13.40 14.26 14.88 14.85 14.29 13.4a 
VPA 11).89 10.98 lD.78 10.87 12.13 13.21 14.00 14.82 15.15 14.43 13.56 11.15 
VPS lit. 21 14.20 13.84 13.8& 14.22 14.94 15.'+9 16.40 17 .05 17 .01 16.39 15."" 
GLO 53.38 52.54 54.20 47.88 51.89 55.03 56.09 &0.06 53.94 '+6.63 51t.18 51.31 

38 N SPD 7.D3 8.69 8.77 8.3& 8.76 9.58 9.88 8.80 7.25 7.27 6.49 l~:JI 125 \If AIR 11.95 11.14 11.27 11.71 12.77 13.99 15.04 15.78 15.98 15.25 14.19 
SEA 12.87 12.25 11.82 12.15 12.73 13.74 14.&0 15.13 15.76 15.52 15.08 13ett6 
VPA 11.50 11.21 10.80 11.34 12.1& 13 .1t9 14.&8 15.74 15.92 14.73 13.87 12.12 
VPS lit. 91 14.35 13.96 14.23 14.82 15.87 16.74 17.33 18.05 17.74 17.24 15.51 
eLD 60.78 62.40 62.17 60.61 61.56 58.14 51.11 54.09 48.52 48.03 58.13 6".79 

38 N SPO 7.69 8.58 7.46 8.84 8.58 9.23 9.25 8.56 1.74 7.35 7.57 8.38 
126 W AIR 11.39 10.98 11.73 11.85 12.16 14.25 15.41 16.52 16.91 15.95 14.67 12.87 

SEA 12.86 12.11 12.36 12.ltl 12.87 14.D6 15.12 15.8D 16.49 1&.36 15.35 1,..00 
VPA 11.09 11.11 11.13 10.94 12.24 13.88 14.99 16.19 16.35 15.31 13.98 12.26 
VPS 14.89 14.19 14.lta llt.4& 14.91 16.15 17.29 18.08 18.90 18.71 17.52 16.0J 
CLC 67.89 62.04 64.27 64.2G 68.62 67.70 66.lt4 60.85 53.71 52.99 56.01 70.1 

38 N SPO 8.12 8.46 8.17 8.17 7.88 9.38 8.&& 8.35 7.52 7.77 7.12 8~17 
127 w AIR 12.16 11.61 11.69 11.76 13.17 llt.79 15.95 17.26 17.59 16.49 15.36 n.4J SEA 13.21t 12.35 12.23 12.71 13.16 14.60 15.78 16.68 17.17 16.77 15.72 14'.5 

VPA 11.74 11.25 11.08 11.18 12.00 14.04 15.37 16.64 16.91 15.29 14.43 12.62 

~ 
VPS 15.26 14.1t2 lIt.21 14.77 15.19 16.73 18.114 19.12 19.70 19.17 17.94 16.61 

V.l 
GLO 70.69 72.72 68.21 68.88 66.01 68. Itl 72.69 67.42 51.13 59.16 66.51 69.8 .. 

38 N SPC 8.98 8.36 8.44 7.1t9 7.39 8.26 8.25 7.31 7.1t4 1.65 7.37 8.58 
128 W AIR 11.91 12.11 11.73 12.42 13.46 15.06 16.40 17.87 18.20 16.86 15.45 13.41 

SEA 13.44 12.87 12.58 12.58 13.53 14.72 16.25 17.lt4 17.70 17.43 16.22 14.81 
VPA 11.28 11.5 a 10.73 11.35 12.28 14.44 15.57 11.29 17.11 15.73 14.43 12.72 
VPS 15.'+6 14.92 llt.63 14.61 15.56 16.63 16.58 20.05 20.36 19.98 18.52 16.95 
GLO 69.64 68.68 59.27 62.23 69.86 75.36 76.63 66.74 56.54 59.54 62.32 72.39 

38 N SPD 3.31 7.98 8.33 8.10 7.1t9 7.90 8.27 7.58 7.21 7.41 1.59 8.22 
12~ W AIR 12.33 12.13 11.95 12.11 13.1t8 15.61 16.79 17.95 18.51 17.26 15.66 14.15 

SEA 13.84 13.00 12.70 13.08 13.50 15.1t3 16.55 17.96 18.57 17 .90 16.49 15.38 
vPA 12.00 11.31t 11.D2 11.06 12.67 14.61t 16.09 17.00 17.31 15.97 14.52 13.02 
VPS 15.'H 15.04 14.74 15.11 15.53 17.62 18.91 20.71 21.51 20.59 16.84 17.51t 
eLO 77.36 70.13 71.48 73.77 69.18 70.42 71t.14 6'J.1O 59.00 63.52 65.93 74.4£» 

38 N SPO 8.69 8.57 8.29 1.62 7.20 7.57 7.54 7.05 6.97 7.11 8.39 8.15 
130 W AIR 12.51 12.15 11.71 12.45 13.60 15.22 16.84 18.3CJ 18.79 17.57 15.64 13.92 

SEA 13.88 13.27 12.85 12.95 13.54 15.23 17.13 18.39 18.87 18.20 16.82 15.31 
VPA 11.95 11.31 11.15 11.16 12.31 14.29 15.78 17.53 17.34 15.97 14.43 13.14 
VPS 15.91 15.32 14.90 14.97 15.59 17.39 19.63 21.26 21.86 20.97 19.21 17.47 
GLO 70.83 68.57 68.98 73.00 71.46 73.01 79.70 70.07 63.58 62.50 14.31 15.10 

38 N SPO d.25 8.52 8.18 7.95 6.76 7.55 7.33 6.11 7.21 1.35 7.32 8.14 
131 w AIR 13,]5 12.45 12.14 12.73 14.04 15.71 17.31 19.0 3 18.79 11.79 16.09 14.34 

SEA 13.91 13.26 12.91 13.20 llt.41 15.73 17.33 18.81 19.29 18.42 16.92 15.59 
VPA 11.89 11.52 11.37 11.17 12.96 14.68 16.37 17.93 17.55 16.27 14.79 13.60 
VPS 15.94 15.30 llt.93 15.24 16.48 17.91t 19.86 21.84 22.41 21.25 19.31 17.77 
CLO 73.25 73.61 73.21 71.21 78.58 68.09 82.91 66.90 66.1t9 62.08 67.06 14.47 

38 N SPC 6.89 5.30 8.31 1.74 6.91 6.97 6.58 6.83 6.42 1.48 8.10 9.12 
ll2 W AIR 12.59 12 .67 12.10 12.36 13.68 15.63 17.41 18.86 19.02 17.96 15.93 14.61 

SEA 13.90 13 .60 13.24 13.16 13.99 15.83 17.65 19.32 19.51 16.71 11.04 15.74 
VPA 12.16 11.79 11.38 11.21 12.30 lit. 11 16.77 17.81 17.55 16.24 14.49 13.41 
VPS 15.96 15.66 15.21) 15.20 16.01t 18.06 20.26 22.52 22.84 21.63 19.1t9 17.95 
CLO 79.28 76.12 74.21 72.72 75.53 75.49 79.24 68.59 63.61 68.29 74.39 70.66 



lAT/lON JAN FE8 I'1AR APR HAY JUN JUl AUG SEP OCT NOV DEC 

39 N SPD 7.64 7.79 7.59 7.51 9.11 8.80 8.99 8.63 6.29 6.79 6.28 6.93 
124 w AIR lJ.76 11.06 10.91 10.88 11.83 13.32 13.45 14.43 14.4& 13.94 13.40 11.55 

SEA 11.46 11.38 11. 03 10.70 11.23 12.11 12.42 13.06 13.55 13.66 !l.58 12.39 
IJPA 111.50 10.90 10.58 10.67 11.52 13.04 13.51 14.H 14.26 13.42 12.98 11.15 
W'PS 13.58 13.51 13.21 12.97 13.39 14.24 14.55 15.17 15.68 15.75 15.62 14.lt7 
ClO 58.64 56.07 51.83 45.42 47.23 48.09 46.63 42.40 42.19 41.24 51.28 53.lt8 

39 N SPO 7.98 7.63 8.79 9.07 9.02 9.40 9.65 9.12 8. J1 7.60 7.37 7.72 
125 w AIR 11.53 11.18 11.27 11.51 12.34 14.06 14.89 15.84 15.78 15.22 14.10 12.21 

SEA 11.89 1~.80 11.50 11.51 1~.29 13.'51 14.'52 14.81 1'5.53 15.56 14.56 13. 2~ IJPA 11.36 1 .92 10.61 11.02 1 .29 13.37 14.65 15.49 1'5.26 14.43 13.58 11.8 
liPS 13.97 13.89 13.61 13.61 14.37 15.60 16.66 17.02 17.80 17 .79 16.11t 15.32 
ClD 6il.73 61.96 58.89 59.00 60.38 55.57 62.07 51.71 41.08 46.12 62.20 60.80 

39 N SPO 8.77 7.60 8.19 8.08 8.22 9.07 9.36 8.63 7.96 6.81 7.31 7.16 
126 w AIR 11.60 11.29 10.95 11.48 12.87 14.41 15.62 16.59 17.11 15.71 1".25 12.53 

SEA 12.61 11.98 11.78 12.05 12.90 14.19 15.16 15.97 17.13 16.18 15.34 13.6" 
I/PA 11.43 11.55 10.51 10.83 12.29 13.11 15.12 16.38 16.32 14.el 13.lt3 12.90 
'IPS 14.65 14.07 13.88 14.10 14.94 16.25 17.35 18.21 19.66 18.49 17.57 15. 1 
ClO 66.76 64.66 61.85 57.55 63.38 65.42 66.1~ 63.15 45.09 51.23 60.52 60.36 

HN SPO 8.85 7.34 8.27 8.1& 8.95 8.98 9.26 7.95 7.99 7.15 8.04 8.lt6 
127 W AIR 11.42 10.84 10.97 11.73 12.46 14.11 16.06 17.31 17.37 16.54 14.80 12.28 

SEA 12.60 11.61 11.72 12.07 13.10 14.16 15.55 17.03 17.14 17 .03 15.85 13.81 
'lPA 11.52 10.77 10.68 10.85 11.71 13.64 15.41 16.75 16.29 15.65 11.88 12.02 
VPS 14.68 13.79 13.80 14.12 15.12 16.22 17.15 19.53 1'1.65 19."9 1 ,!!. 08 15.84 
CLD 15.20 65.90 65.88 64.28 71.30 72.22 68.15 58.04 55.86 54.51 64.51 65.62 

39 N SPD 8.23 8.56 8.21 8.49 8.24 8.34 1.9' 8.lD 7.63 1.09 8.51 8.11 
128 W AIR 12.43 11.61 11.38 11.53 13.11 14.90 16.58 17.19 17. "3 16.64 15.20 12.66 

SEA 13.22 11.96 11.75 12.06 13.16 14.81 1&.34 17.84 17.66 17.0 7 16.27 14.52 
VPA 11.8" 11.36 10.6& 10.87 12.30 14.16 15.61 11.01 16.92 15.56 1,..51 12.05 

t 'IPS 15.26 14.03 13.83 14.13 15.21 16. <39 18.65 20.55 20.28 19.54 18.58 16.60 
eto 77.20 71.54 67.37 71.71 73.02 69.35 68.21 61.27 61.79 61.51 68.82 67.65 

39 N SPO 8017 8.25 8.26 8.01 1.05 7.60 7.87 7.61 7.75 6.64 8.33 11.03 
129 If AIR 12.66 11.91 11.39 12.28 13.01 14.70 16.68 16.08 18.10 16.68 15.36 12.99 

SEA 13.63 12.62 Ib· 93 12.55 13.59 14.90 16.10 17.91 18.30 17.80 16.13 14."" IIPA 12.32 11.68 1 .86 11.48 11.98 14.07 15.90 16.89 11.36 15.29 14.3 12.18 
VPS 15.67 14.66 14.ao 14.60 15.63 17. a 1 19. 1.1 20.63 21.14 21).43 18.45 16.50 
eLD 81).30 &8.39 69.30 72.82 16.93 69.58 75.80 12. D1 61.58 &1.96 74.22 71.,8,. 

39 N SPO 8.62 8.69 7.Al 7.17 6.84 6.60 1.f2 6.73 7.36 7.65 8.18 8.\0 130 W AIR 12.80 12.&3 11.51 11.67 13.iJ9 14.84 16.&2 B.53 18.29 17.13 15.63 13. 1 SEA 13.&5 12.16 11.95 12.34 13.0" 14.91 16.73 18.&8 18.51 17 .67 16.54 14.0 VPA 12.30 11.81 11.03 11.00 11.72 14. 07 15.71 17.44 11.1" 15.72 13.911 12.94 'IPS 15.66 IIt.21 1,..02 14.38 15.06 11.02 19.11 21.64 21.39 20.27 18.89 16.06 CtD 7&.54 69. a 8 &5.12 75.00 74.72 73.7" 78.56 71.39 61t.34 61 ..... 68.23 72.45 

39N SPO 9.50 8.14 8.16 7.24 6.85 6.79 6.86 F).23 &.86 7.26 8.42 8.31,\ 
131 W AIR 12.13 11.31 11.37 12.18 13.80 15.22 17.19 18.84 18.95 11.01 15.61 13.23 SEA 13.23 12.44 12.14 12.59 13.90 15.05 17.20 18.85 19. 00 11.91 16.19 1,..83 

VPA 11.35 11.09 10.62 11.24 12.&6 14.21 16.'+2 17.9'+ 17.75 15.80 14.5" 12.57 'IPS 15.2& 14.48 14.18 14.64 15.94 17.17 19.&8 21.87 22.07 20.66 18.,.8 16.90 eLO 75.41 68.00 12.12 &9.09 74.76 15.68 81).64 61.44 64.54 63.11 72.82 72.16 
39N SPO 9.24 8.17 8.86 1.2& 1.23 1.06 &.16 j 6.'+1 1.49 6.98 8.15 9.74 132 W AIR 11.83 12.01 11.55 11.85 13.13 15.2" 1&.85 18.86 16.5,. 11.25 15.31 13.71 SEA 13.58 12.60 12.49 1Z .60 13.46 15.32 17.33 19.27 18.91 18.00 16.39 14., VPA 11.49 11.05 10.91 10.11 12.!i6 14.,.7 16.02 18.09 17.54 15.86 14.13 12. 7 'IPS 15.61 14.64 14.54 1 ... &5 15.51) 17.47 19.87 22.45 21.95 20.11 18.70 1&.91 CtO 1&.89 15.46 66.92 12.09 71.63 73.74 13.86 11.14 72.95 66.29 70.17 n .. a 
39N SPO 9.55 1.81 8.35 8.16 6.81 6.13 6.35 6.04 7.13 7.15 8.57 a.24 133 W, AIR 12.68 11.86 11.83 11.88 13.33 15.51 17.11 lIS.83 18.80 11.78 15.12 1 ... 05 SEA 13.72 12.64 12.62 12.68 13.69 15. &5 17.67 H:~~ 19.55 18.75 16.80 15.26 VPA 12.09 11.44 10.91 10.99 12.23 14.21 16.32 17.44 16.21 14.58 n·18 JPS 15.77 14.88 1,..66 14.73 15.11 11.83 20.26 22.45 22.80 21.10 19.17 l~: ,.J ClD 79.56 76.95 68.55 72.70 80.96 80.62 83.91 74.19 66.62 65.98 11t.81 

>~ ,-:-::~ ~~~~ 



LATflON JAN FEB MAR APR HAY JUN JUL AUG SEP OCT NOV DEC 

40 N SPO 9.32 7.14 7.Q& 8.31 9.7& 8.&7 9.92 8.40 7.35 7.11 7.31 1.111 
124 W AIR 10.28 11.4& 11.11; 10.91 11.82 12.58 13.0& 13.35 13.92 12.97 n.oi 1~.;' SEA 11.19 11).94 10.37 9.89 10.08 10.81 11.01 11.32 11.51 U.53 IJ.a 1 • I 

VPA 1(1.93 11.98 11.0" to.8" 12.10 12·t5 13."0 13.77 13.72 n.05 1 .U 18. 9 
VPS 13.33 13.12 12.63 12.21 12.38 13. 1 13.19 13.ft8 13.66 U.69 1 ... 88 1".12 
CLO 55.77 55.41 50.51 52.32 49.&2 55.01 50.1 .. 51.95 29.Qa ft5.99 6 ..... 2 57.10 

40 N SPO 1S.68 8.32 7.57 8.77 8.93 a.62 9."3 9.23 8.08 7.26 1.8' 1.53 
125 W AIR 10.35 10.59 10.79 10.95 12.14 13.66 1 ... 6& 15.33 15.01 13.77 12.88 111.79 

SEA 11.29 11.09 11.05 11.17 11.55 12.65 13.19 14.30 14. It, 13.5" 13.ft3 11·9J VPA 10.11 10.58 10.38 10.51t 11.82 13.18 1 ... 22 15.15 14.6 13.34 12.71 1 .6 
VPS 13.43 13.25 13.21 13.31 13.68 14.74 15.30 11;.48 16.60 15.62 15.4a 1,..05 
CLO 65.71 65.56 60.65 55.23 58.71 61.05 5 ... 78 48.75 "7. itS 52.29 59.01 61.82 

40 N SPD 10.17 7.85 8.90 7.54 9.33 10.24 8.52 7.29 7.18 7.91 9.16 9.01 
126 W AIR 10.97 10.63 11.24 11.0& 12.18 lit. 37 15.62 16.88 16.57 15.1t6 13.21 12.00 

SEA 12.11 11.60 11.21t 11.31 12.09 13.69 14.76 15.96 16.63 15.ltl 13.91 13.0 .. 
VPA 10.80 11.02 10.40 10.34 12.01 13.78 15.11 16.12 15.77 lit. 17 12.89 11.92 
VPS 14.18 13.69 13.39 13.42 14.17 15.75 16.88 18.27 19. 0& 17.6& 16.01 15.11 
CLO 70.25 64.40 67. S4 62.31 &2.34 58.60 59.03 53.75 53.92 45.90 63.33 73 ... ' 

40 N SPO 9.05 8.05 9.28 7.94 7.69 8.03 8.58 8.30 7.54 8.34 7.55 7.66 
127 w AIR 11.11 11.18 10.83 11.54 12.68 lit. 7 2 15.94 16.89 17.18 15.99 13.85 12.5a 

SEA 12.15 11.69 11.35 11.66 12.63 14.29 15.62 16.64 17.10 16.58 1 ... 82 13.75 
VPA 11.24 11.18 10.35 10.93 12.09 13.76 15.28 16.46 16.58 15.22 13.15 12.5" 
liPS 14.22 13.78 13.47 13.7S 14.66 1&.36 17.85 19. a 4 19.60 18.94 16.92 15.82 
CLD 7il.16 71.05 71.40 64.14 66.01 69.46 7&.33 55.83 56.83 5&.85 62.26 69."1 

40 N SPD 8.84 8.95 7.35 7.52 7.55 8.03 7.58 8.16 8.01 7.2 .. 7.97 8"29 
128 W AIR 11.75 10.95 10.85 11.09 12.62 14.79 16.12 17.58 17.44 16.34 1 ... 22 12.93 

SEA 12.14 11.47 11.57 11.68 12.64 14.44 15.92 17.20 17.70 17.01 15.21 14.23 
VPA 11.19 11.00 10.32 10.70 12.11 13.74 15.&1 16.88 16.58 15.30 13.15 12.44 

~ VPS 14.18 13.59 13.69 13.76 14.68 16.52 18.15 19.71t 20.36 19.45 17.3" 16.29 
Vl CLD 73.80 64.64 72.15 66.49 70.64 71.87 76.99 66.83 56.19 52.08 64.19 62.63 

Ita N SPD 8.86 7.45 8.26 7.90 7.49 7.27 7.60 7.75 7.82 7.72 8.09 7.93 
129 If AIR 11.&2 11.23 11.88 11.77 12.83 14.7& 16.ltO 111.02 17.92 1&.86 15.12 llt.D7 

SEA 12.57 11.62 12.42 12.16 13.08 14.96 16.37 17.79 18.25 17.59 16.15 15.45 
VPA lil.95 11.39 11. 09 11. 00 11.9l 14.06 15.60 16.90 17.03 15.36 1 ... 00 13.62 
liPS 14.63 13.72 14.46 14.23 15.11 17.09 18.&8 20.46 21.04 20.16 18.45 17.68 
ClO 77.50 75.2& 7&.84 72.57 75.62 78.62 80.50 67. a 1 65.36 &1.92 65.71 66.38 

40 N SPD 8.05 8.12 8.68 8.19 7.46 8. a 3 8.5& 8.68 8.09 6.48 7.76 a.16 
130 lot AIR 12.~5 11.75 12.03 12.21 13.11 14.88 16.55 17.98 17.99 17.2" 15.23 13.78 

SEA 13.27 12.26 12.36 12.64 13.23 14.63 16.40 17.90 18.56 17.52 16.36 15.12 
VPA 12.56 11.10 11.46 10.92 11.78 13.80 15.53 16.83 16.61 16.37 14.57 12.81 
liPS 15.30 14.31 l1t.39 14.6& 15.23 16.72 18.73 20.61 21.42 20.04 18.68 17.2 
ClD 71).13 68.83 76.87 74.80 81.59 82.89 81.76 78.18 73.64 68.50 66.68 &9.86 

40 N SPD 6.74 8.78 6.53 7.71 6.48 7.01 7.11; 6.32 7.37 7.26 7.93 9.13 
131 \of AIR 11.76 11.61 11. 29 11.65 14.49 14.53 17 .45 16.69 18.15 16.73 llt.86 13.08 

SEA 13.10 12.00 12.04 1.2.41 13.66 1,..72 17.18 18.64 18.58 17 .58 16.09 14.48 
VPA 11.43 11.28 10.76 10.90 12.62 13.83 16.31] 17.33 16.76 14.96 13.46 12.14 
liPS 15.15 14.06 l1t.l1 llt.47 15.70 16.82 19.67 21.59 21.47 20.16 18.40 16.55 
ClD 8J.73 &9.86 75.29 70.21 79.12 75.52 76.16 68.35 67.97 60.93 70.25 10.35 

40 N SPO 6.93 7.48 8.16 7.55 7.07 6.31 6.5D 6.31 6.67 7.73 9.02 9. D1 
132 W AIR 11.40 11.51 11.05 11.42 13.05 14.72 16.71 18.50 18.31 17.08 14.73 12.88 

SEA 13.18 12.20 12.09 12.44 13.24 14.88 16.90 18.81 18.58 17.87 16.40 llt.60 
VPA 11. G9 11.24 10.62 10.90 12.18 13 .61 15.&1 17.48 16.97 16.03 13.59 11.97 
VPS 15.27 14.27 14.16 14.51 15.27 17.00 19.32 21.84 21.47 20.53 18.72 16.68 
ClD 80.35 75.00 73.77 73 .85 73035 60.44 80.61] 76.39 65. 'J2 &9.11 70.02 68.90 

40 N SPO Q.09 8.18 8.'38 6.93 6.69 &.0& 6.39 6.38 6.98 6.87 8.41 9.22 
133 W AIR 12.19 11.65 11.01 11.71 12.87 14.9,+ 1&.75 18.53 16.30 17.23 15.52 13.41 

SEA 13.54 12.63 11.93 12.77 13.12 14.96 16.80 18.85 18.49 17.78 16.55 14.75 
VPA 11.72 11.43 10.58 10.58 11. go lit. 0 8 16.17 17.6& 16.79 ~5.7~ 14.47 lZ.63 
VPS 15.59 14.68 llt.OO llt.62 15.16 17.06 19.22 21.87 21.36 0.4 18.90 16.85 
CLD 75.85 71.63 77 .56 76.01t 75.96 75.58 83.1t6 77 .38 70.211 67.58 73.42 78.68 



lAT/LON J~N FEB MAR APR MAY JUN JUl AUG SEP OCT NOV DEC 

41 N SPD 7.12 7.13 7.31 6.45 6.41 6.60 9.18 5.72 5.11 7.13 6.18 6.89 
124 If AI~ 10.11 9.44 10.63 10.70 11.16 12.86 13.31 14.39 13.6" 13.22 11.91 10 .11 

SEA 10.67 10.41 10.76 10.70 10.69 11.21 11.6/t 12.69 13. ItO 12.77 12.3 11.95 
VPA 10.36 9.72 10.62 10.50 11.49 12.76 13.55 14.54 14.32 12.11 12.14 10.85 
VPS 13.05 12.66 12.95 12.86 13.06 13.44 13.80 14.61 15.95 14.91 1".39 1,..03 
ClD 71.71 44. 04 62.50 67.30 52.60 48.00 56.73 51.56 56.25 50.54 52.20 61.25 

41 N SPD 6.01 6.33 1.36 7.73 6.15 7.92 6.71 7.41 1.21 6.63 1.50 6.80 
125 If AIR 10.09 10.41 10.63 10.93 12.21 13.52 14.33 14.81 14.80 13.72 12.11 11.11 

SEA 11.19 10.60 10.65 10.65 11.53 12.36 12.61 13.29 13.59 13.06 12.88 11.71 
VPA 10.02 111.46 10.24 10.53 11.63 13.06 14.19 14.86 14.29 12.94 12.54 11.11 
liPS 13.35 13.00 13.04 13.06 13.61 14.41 14.14 15.43 15.72 15.15 14.92 13.88 
ClD 65.18 68.45 61.05 54.13 55.53 55.54 59.64 50.32 45.09 45.25 59.39 68.23 

41 N SPD 9.32 8.01 8.13 6.71 !t.l0 8.05 1.84 1.89 8.08 8.96 7.50 9.J3 126 If AIR 10.54 11.10 11.19 10.70 12.26 14.56 15.31 16.63 16.31 14.69 12.18 10. 9 
SEA 11.JO 10.65 10.16 11.22 11.77 13.43 14.19 15.80 15.63 14.41 13.22 ll.a.. 
VPA 10.46 10.99 10.10 10.16 11.61 13.67 14.42 16.40 15.76 14.10 12.54 ta.71 
VPS 13017 13.04 12.96 13.36 13.66 15.51 16.93 18.04 11.93 16.56 15.28 14.10 
CLO 68.75 65.54 73.00 66.93 65.66 51.21 62.67 57.72 46.59 58.39 55.66 61.72 

41 N SPO 9.63 8.72 9.05 1.94 6.06 8.54 9. a 2 6.02 8.9Z 1.39 9.69 9.01 
127 If AIR 10.56 10.38 10.29 11.03 11.79 14.34 16.16 17.16 16.'H 14.60 13.32 1\.98 SEA 11.56 10.61 10.59 11.37 11.93 13.53 15.36 16.35 16.8& 15.63 13.88 1 .04 

VPA 10 . 30 10.93 10.16 10.06 11.05 13.54 14.90 16.60 15.57 13.79 12.25 11.53 
VPS 13.66 13.00 12.62 13.46 14.01 15.56 17.5~ B.72 19.31 11.63 15.91 15.09 
ClO 75.00 72.22 €Ill. ~5 73.46 &7.94 71.38 71." 57.58 40.15 55.23 59.12 69.07 

41 N SPD 9.4" &.6& 8.61 7.00 7.83 7.64 6.17 7.30 6.59 1.63 9.00 8.54 
128 If AIR 11.28 10.76 10.24 10.97 12.34 14.56 16. DIS 17.36 11.99 15.68 13.74 12.111 

SEA 12.1 11.48 11.08 11.29 12.23 14.19 15.85 17.07 17.89 16.12 15.09 13.19 
IJPA 11.25 11. ~2 10.36 10 .11 11.96 13.65 15.83 16.80 16.70 14.49 13.09 11.&4 - VPS 14.16 13.62 13.23 13. ~1 14.29 16.29 16.Q/} 19.55 2 D .55 18.40 17.24 15.24 

.j:. ClD 58.12 75.41 62.66 71.75 73.60 70.58 80.76 63.55 65. as 58.15 61.81 66.66 C1'I 

41 N SPD 9.97 9.70 8.16 6.5" 7.lE' 6.78 7.23 7.09 1.0Z 8.06 8.33 9.41 
129 If AIR 11.34 10.23 10.47 11.05 12.21 1,..69 J &. a a 17.69 17.90 16.37 14.80 1Z.63 

SEA 12.16 11.37 11.09 11.39 12.36 lIt.46 a.17 11.51 18. iJ5 17.01 15.88 13.1! VPA 11.56 10.6 oJ 1:1.42 10.60 11.96 13.82 15.17 17.05 16.71t 15.39 14.4ft 11.89 
'liPS 14.23 13.49 13.24 13.51 14.41 16.56 18."8 20.09 20.78 19.5Z 18.11 15.80 
ClO 76.07 73.93 72.80 68.58 6".50 71.26 79.30 72.88 69.59 63.55 64.15 70.83 

"1 N SPD 9.51 9.36 6.23 6.63 7.08 7.17 7.13 7.02 1.32 7.28 7.55 8.24 
130 W AIR 11.27 10.59 10.59 11.22 12.27 14.28 16.19 17.8Z 17.75 16.86 14.55 12.72 SEA 12.47 11.43 11.21 11.63 12.40 14.,.9 1&.11t 17.66 18.12 11.47 15.50 13.18 VPA 10.83 10.57 10.26 10.50 11.64 13.40 15.51 16.91 16.50 15.98 13.18 12.42 VPS 14.50 13.55 13.36 13.72 14.,.5 16.58 16.43 20.29 20.86 20.03 17 .66 15.82 CLO 79.61 72.24 75.26 73.10 71.30 77.24 14.11 69.82 66.95 58.77 68.35 60.71 

"1 N SPD 9.56 9.90 9.21 7.55 6.90 6.31 6.48 6.59 . 1.09 7.51 9.11 9.081 
131 If AIR 11.87 11.23 10. "9 10.67 12.17 1,..57 16.46 16.14 18.48 16.8Z 14.91 lZ.27 SEA 11.69 11.25 11.30 11.31 12.20 14.38 16.67 16.11 18.59 17.28 15.81t 13.96 VPA 11.35 11.35 10.27 10.69 11.71 13.83 15.50 17 .15 17.59 15.42 13.18 11.84 VPS 13.99 13 .39 13.45 13.47 14.26 16.43 19.06 20.88 21.50 19.80 18.3 7 J6.ol CLD 62.93 74.29 76.56 72.90 75. Q 8 75.72 80.91 71.75 75.51 65.Z0 71. 5 It.8 

41 N SPO 8.90 9.32 9.05 1.97 1.47 6.19 6.6" 6.71 7.69 7.29 9.03 10.85 132 W AIR 11.30 11.09 10.14 10 .86 12.19 14.28 16.28 17.92 11.83 16.50 14.52 It.61 SEA 12.50 11.68 11.25 11.27 12.22 14.53 16.53 18.42 16.64 17.50 15.94 13.94 VPA 11.23 11.46 10.16 10.56 11.70 13.45 15.19 17.08 16.81 15.13 13.55 1t.2l 'IPS 14.54 13.19 13.40 13.40 14.26 lEi. 6 0 18.90 21.31 21.58 211.06 111.11 J5.99 ClD 6J.4,. 80.38 77.11 74.03 60.19 19.21 83.87 75.29 73.51 68.31 15.48 5.84 
41 N SPD 9.67 9.27 9.67 7.13 7.16 6.38 6.45 1,;.53 6.89 8.41 9.ftl 9.20 133 If AIR 11.03 11.25 10.52 11.15 12.09 14.13 16.65 18.08 16.12 16.66 13.25 12.911 SEA 12.48 11.60 11.95 11.81 12.46 14.57 16.22 1~. 34 18.52 11.10 1 .60 14.12 IJPA 10.80 11.43 10.59 10.78 11.56 13.22 113.12 17.1& 16.45 14.98 13.29 12.49 VPS 1,..59 13.71 14.04 13.90 14.52 lEi.65 18.51 21.17 21.41 20.28 11.19 1(.,.1. ClO 17.77 78. il7 77.08 74.2& 77 .92 61.58 -82.98 72.18 69.37 69.05 81.65 7-'15 

- --"-; -- :,~ 



LATlLON JAN FEB MAR APR HAY JUN JUL AUG SEP OCT NOV DEC 

42 N SPO 7.72 9.45 7.4& 5.75 7.34 5.88 9.10 5.31 5.35 6.85 8.71 1.21 
124 .. AIR 8.99 8.71 10.49 9.50 11.16 13.53 12.84 16.72 13.7] 13.67 lZ'JI lI·'S SEA 10.48 9.96 10.25 10.16 10.47 12.09 11.96 14.93 12.01 12.61t 12. .19 

IIPA 10.17 8.93 10.60 9.22 10.79 13.0" 13.04 15.91 13.64 12.93 12.53 11.15 
liPS 12.7Z 12.31 12.54 12.42 12.74 14.17 14.23 11.12 14.14 14.76 14.7ft 1,.'" CLD 71.15 67.10 58.75 50.00 52.27 59.50 40.86 32.66 67.04 50.65 63.39 6 .1' 

42 N SPD 8.21 7.40 1.53 7.94 9.10 8.04 9.39 7.52 7.61 6.87 7.55 1.28 
125 .. AIR 9.81 11).26 10.15 10.61 12.02 13.47 13.85 14.78 14.64 13.61 12.58 10.1; SEA 10.78 10.54 10.60 10.65 11.29 12.30 12.75 13.19 13.63 13.06 12.85 11.1 

IIPA '~. 69 10.31 9.98 10.24 11.40 13.C6 13.83 14.62 14.37 13.1" 12.30 10.' liPS 12.98 12.77 12.84 12.86 13.45 14.42 14.87 15.32 15.79 15.11 IIt.89 13.9D 
CLD 61.64 75.40 57.37 58.51 48.78 54.60 46.28 50.18 43.42 47.05 63.62 66.93 

42 N SPO 8.43 8.31 8.50 7.55 S.47 7.60 7.71 8.40 8.18 7.61 7'35 '.21 126 .. AIR ~.82 10.32 10 .63 11.13 12.57 14.59 15.98 17.50 16.21 14.6,. 12. 7 11.1 
SEA 11. 07 10.82 10.79 10.91 11.97 13.1& 14.78 16.07 14.79 14.07 13.08 11.82 
VPA 10.16 10.5 a 10.63 10.72 11.42 13.76 14.87 16.47 15.54 13.9" 1~.33 11.0. liPS 13.23 13.01 12.98 13.08 14.05 15.81 16.92 a.40 17.00 16.18 1 .10 .3.9 CLO &3.81 64.93 68.43 66.66 61.45 70.19 69.72 58."2 43.14 49.31 58.88 1.12 

42 N SPD q.99 6.86 8.55 9.14 7.07 7.96 7.55 7.00 8.49 8.67 S.l} 9.01 
127 .. AIR 9.56 10.11 10.22 10.62 12.04 14.25 16.03 17.28 16.64 14.86 12.5 10·21 SEA 10.64 11.68 10.46 10.84 11.67 13.47 15.30 16.99 16.44 15.30 13.22 12. 

VPA 9.98 10.11 1Il.27 9.55 11.12 13.07 15.01 16.51 16.06 13.89 12.46 10.75 
VPS 12.85 12.(31 12.10 13.02 13.80 15.50 17.45 19.45 18.86 17.46 15.Z6 lit. 61 ClO &7.44 68.42 70.77 67.04 75.24 73.28 63.15 71.35 52.69 56.91 69.82 10.6 

42 N SPO 8.12 7.61 7.52 8.16 6.86 8.58 7.66 7.97 5.92 7.76 a.51t 9.aa 
128 \01 AIR 1Q.55 10.18 9.89 10.21 11.65 14.41 15.43 17.96 17.33 15.82 13.66 1~.89 SEA 11.17 10.67 10.39 10.97 11.80 13.82 15.58 17.48 17 .15 16.08 l1t.55 1 .46 

VPA IJ.57 10.55 10.22 9.73 11.19 14.05 14.59 16.57 15.94 14.39 12.79 10.58 

~ 
VPS 13.39 12.68 12.66 13.13 13.88 15.87 17.78 20.87 19.6Z 18.33 16.66 l ... n 
CLO 67.30 73.92 71.81 61.98 72.72 71.73 77.67 68.22 65.00 53.50 69.68 70.83 

-.I 

42 N SPO 7.96 8.97 6.21 7.29 8.10 7.26 7.82 5.89 7.78 8.67 8.89 a.4 .. 
129 .. AIR 1J. 6~ 10.41 10.03 12.18 12.15 13.5" 16.19 16.44 17.69 15.50 13.29 lZ.53 

SEA 11.66 11.26 10.70 11.36 12.32 13.57 15.81 16.92 17 • 59 16.29 14.86 13.6, VPA 11012 10.52 9.74 11.64 11.58 12.73 15.23 17.71 16.12 14.60 12.47 lZ.Z 
'IPS 13.74 13. Jq 12.90 13. It7 14.35 15.59 17.99 19.33 20.20 18.60 16.95 15.63 
CLO 69.72 68.61 77.50 79.19 83.66 76.33 72.17 64.40 61.39 65.11 72.06 77.5' 

42 N SPO 8.66 8.14 8.56 6.96 7.31 7.03 6.70 6.83 7.29 7.86 9.89 9.13 
130 \oj AIR lJ.35 10.56 9.96 10.21 11.84 13.55 15.73 18.09 17 .53 16.10 lit. 0 1 11.97 

SEA 11. 71 11.11 10.98 10.71+ 12.20 13.95 15.911 H.13 17.CJ8 17.25 15.59 13.21 
VPA 1!l.,7 10.86 9.61 10.40 11.35 12.97 15.01 1&.65 16.41 15.02 13.07 11.40 
IPS 13.82 13.27 13.16 12.95 14.28 15.98 18.13 20.87 20.&5 19.80 17 .76 15.Z" 
CLO 68.CJ6 77.46 73. a 7 78.18 81.83 81.66 Ita.oo 12.95 69.93 66.50 69.Z" 75.73 

It2 N SPO 8.88 CJ.61 8.26 7.14 6.76 6.46 6.88 6.05 7.2" 7.3" 8.88 1~.1O 131 \oj AIR 11.53 10. q 1 9.74 10.3& 12.02 14.25 16.29 18.00 17.98 16.44 14.90 1 .38 
:iEA 11.26 11.31 10.CJl 10.50 11.95 14.20 16.67 18.48 19")5 16.57 15. :50 13.99 
VPA 11.24 11.54 CJ.58 10.70 11.58 14.10 15.9] 17.41 16.q2 15.05 13.76 lZ.09 
liPS 13.41 13. 54 13.14 12.74 14.02 16.23 lCJ.07 21.35 22.12 18.92 17."5 U:U CLO 73.19 78.12 76.41 72.56 69.86 81.86 63.11 70.75 72.07 &3.63 71.71 

42 N :>PD 10.CJ2 10.56 CJ.21) 7.9] &.68 6.25 6.87 '>.21 6.59 7.66 (Jol7 9.11 
132 w AIR lil.1I3 10.88 9.62 11).22 11.97 13.94 1&.21 17.76 17.65 16.5" 14.0Z 11·3~ SEA 11.71) 11.18 10.72 10.73 12.02 14.16 16.44 18.01 18.20 17.07 15.16 1 .5 

VPA 11. G 3 11. 34 9.87 1/).28 11.29 13. 07 15.44 16.83 16.49 15.40 13.]1 lZ.U 
liPS 13.1\5 13.33 12.92 12.95 14.10 16.22 18.79 20.14 20.96 19.52 17 .28 15.6" 
ClO 7".1)7 81.06 72.10 69.55 73.60 79.88 82.45 73.83 63.70 69.82 19.0 .. 77.05 

42 N ,)PO 11.04 9.85 9.61 7.94 7.87 6.29 6.12 5.81 6.87 7.71 9.53 11.53 
133 W AIR 11. 'J9 10.38 10.0lt 10.40 11.98 13.80 15.84 17.66 17.71 16.57 14 .12 11.73 

SEA 11.86 la .18 11l.'11 11. I] 1 11.69 14.17 16.22 17.93 18.17 17 .26 15.02 13.31 IIPA 1; • 8 U 1 .42 Q.97 10.46 11.41 13.06 15.09 16.82 16.61 15.52 13 ..... u·n 'IPS 1 J. 'J, 11.34 13. oa 1l.18 13.97 16.25 18.53 20.64 20.92 19.76 17.17 15. 
ell) r\).~q 75. c; 1 72.<;4 71\.<;2 77.32 1\4.13 7 CJ.,.O 76.87 7C ol2 70.18 81. SCI n.22 



lAT/LON JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

43 N SPO 6.79 7.97 6.9" 7.03 6.92 5.93 6.11 5.72 6.15 5.68 8.55 6.69 
121t W AIR 9.17 6.74 9.28 9.91 11.53 13.53 15.0" 1".13 15.36 13.39 12.47 8.18 

SEA 10.76 9.90 10.06 10 .13 11.61 12.65 12.17 13.1t2 12.23 13.26 12.31 9.84 
VPA g.g6 g.65 iLl .15 9.5g 11.57 11.30 14.85 14.28 13.61t 13.89 11.15 8.69 
'JPS 13.02 12.22 12.41 12.40 11.g2 14.93 14.31 15.5& 1".29 15.27 14.40 12.21 
CLO 65.00 61. 87 52.50 69.16 65.38 75.00 19.,.2 60.15 3&.5& 58.12 75.00 48.21 

,.1 N SPO 6.73 8.77 6.21 1.01 8.06 1.11 7.13 6.11 6.96 6.16 7.02 1.34 
125 W AIR g.Z9 9.61 9.73 10.32 11.65 13.69 1".&3 15.Z3 14.60 13.52 12.11 to.47 

SEA 10.50 10.15 10.56 10.1t2 11.31 12.62 13.D8 l,..Z,. 13,39 13.25 12.52 11.32 
VPA g.65 10.05 9.92 10.01t 11.56 1.3.21t 14.1t& 15.24 14.11 12.89 12.10 10.39 
'IPS 12.74 12_.,.5 12.60 12.66 13.52 lit. 74 15.22 16.1t3 15.51 15.31 14.58 13.41 
CLD 77.26 77.36 & 3.41 &5.4,. 66.27 64.27 55.44 55.03 41.95 52.23 &2.91 &7.5,. 

43 N SPD 9.6" g.oo 1.52 6.21 7.35 7.10 IL29 7.5& 7.29 1.41 1.85 S.23 
12& W AIR 10.16 9.6& 10.22 10.72 12.65 14.75 160.18 1&.93 1&.06 13.82 12.89 10.92 

SEA 10.36 1D. 07 10.45 10.66 12.01 14.21t 15.42 16. 07 16.51 13.93 1l.61 11.4" 
VPA 10.61 11].55 9.67 9.&9 11.63 13.62 1!j.57 16.26 15.23 12.82 12.46 10.3, 'IPS 12.63 12.37 12.69 13.04 14.08 16.29 17.63 ta.34 18.89 15.97 14.64 U.5 
CLO 70. 07 61l.46 69.,.8 66.28 71.05 82.08 65.62 49.21 4".16 53.e 3 65.06 64.35 

41 N SPD 1J.58 10.10 6.18 1.15 6.91 5.89 1.14 8.6& 7.29 7.56 1.13 10.22 
127 W AIR 9.51 9.12 9.62 10.24 12.12 14.18 16.11 17.16 17.14 14.89 11.79 10.54 

SEA lo.1t3 10.26 10.01 10.61 11.61 13.99 15.62 17.28 17.19 15.01 ll.57 11.47 
VPA IJ.I0 9.98 9.74 9.53 11.06 13.34 IIt.90 16. a 6 1&.25 13.81 11.71 10.59 
'IPS 12.66 12.53 12.33 12.82 13.11 16.05 17.81 19.81 19.&7 11.16 14.61 13.58 
CLO 89.02 78.15 76.&5 13.36 71.78 73.19 6&.5& 73.43 55.&0 &3.&7 &9.64 81.94 

43 N SPO 8.85 9.34 9.63 8.45 6.59 6.72 1.59 6.30 1.&& 8.30 9.07 '.98 
128 W AIR 9.40 9.52 9.55 10.01 11.61 13.67 15.89 17.&1 17. 01 llt.98 12.86 10.5" 

SEA 10.77 10.09 10.01 10.12 11.39 13.20 15.70 11.50 11.09 15.34 13.43 11.89 
~PA 9.40 9.81 9.70 9.57 11.04 13.01 15.13 1&.76 15.77 14.04 11.60 10.16 

~ 
'IPS 12.91 12.41 12.40 12.43 13.50 15.23 11.93 20.05 19.58 F·56 15.48 13.98 

00 CLO 77.13 71.50 &9.69 19.26 76.30 19.16 71.51 64.32 65.05 1.39 68.65 71.12 

43 N SPD 9.35 1.93 8.00 7.08 7.68 1.22 6.88 &.88 1.19 1.62 8.85 n.25 
129 W AIR 10.07 10.12 9.32 10.01 11.42 13.91 16.02 11.63 11.51 15.51 12.15 10.83 

SEA 11.42 10.43 10.12 10.19 11.47 13.71t ',5.63 17.82 17038 16.37 14.21 12.35 
VPA 10.28 10.25 9.18 9.98 11.01 12.93 14.53 1&.34 15.97 13.88 12.12 11.10 
liPS 13.58 12.71 12.42 12.46 13.59 15.78 11.84 20.53 19.91 18.70 16.26 14.48 
CLD 75.59 76.56 78.88 70.83 77. 08 80.58 75.50 73.65 62.69 60.00 68.54 78.27 

43 N SPD 10036 9.07 9.51 8.53 6.89 5.85 7.17 6.02 7.72 8.25 9.08 9'15 
130 W AIR 1).95 111.31 9.61t 9.&& 11030 13.51 16.13 18.08 17.77 16.04 13.09 11. 2 

SEA 12.35 10.69 10.51 10.1t8 11.85 13.98 16.43 17.92 18.19 17 .18 llt.60 13.3" VPA 11.30 10. & 1 9.98 9.52 10.13 12.94 15.34 16.91 15.71 14.60 12.26 11.5, VPS 14.41 13. a 8 12.73 12.10 13.93 1&. Cl 18.7 l 20.59 20.92 19.66 16.67 115.3 
eLD 8C. U1 82.10 73.11 19.42 61.61 15019 11.22 71.94 68.50 70.27 69.81 78.33 

43 N SPD 9.25 9.61 8.93 7.19 6.90 6.1t5 6.18 5.52 1.37 8.22 8.90 10.11 1 131 W AIR 1:) • 43 10.29 9.41 1(1.17 11.91 14.33 16.33 18.13 17.91 15.90 13.79 11.16 SEA IJ.88 10.57 10.41 10.21 11.1(] 13.98 16.2'+ 18.44 18.45 16.51 14.67 12.72 
VPA 10.58 11.12 9.64 10.64 11.41 1.5.82 15.85 17. J1 1&.53 14.48 12.48 U.86 \IPS 13.09 12.81 12.10 12.54 13.78 16.02 18.52 21.30 21.32 18.93 16.84 1,.7J CLD 81.25 76.19 15.31 75.36 81.68 83.53 83.15 69.22 14.12 1".06 76.56 7 .2 

43 N SPO 10.39 11.40 9.48 8.07 1.26 &.46 5.20 6.0 I 1.16 8.37 8'i' 11.08 
132 W AIR 9.79 10.31 9.48 9.94 11.32 13.27 15.81 17.89 11.27 15.39 13. 4 10.17 SEA 1 'J. 95 10. !l7 10.34 10.47 11.53 13.35 16.1,. 11.88 17.87 16.63 IIt.76 12.71 oJPA 1).36 10.71 9.16 9.7" 11. 01 12.78 15.1& 11.30 15.92 1,..20 12.50 10." 'IPS 13.13 12.38 12.61 12.71 13.64 15.37 18.42 20.57 20.56 18.99 16.81 tit. 15 CLD 79.79 19.68 16.08 75.01) 19.38 82.50 83.33 15.73 72.64 80.92 12.10 6'.9' 

43 N SPO 9.23 10.41 8.::10 7.16 6.82 6.34 5.61 &.00 6.63 8.81 8.86 9.17 
133 W AIR 9.56 9.89 9.36 10.34 12.02 !J.15 15.53 17.19 11.21t 15.41 13.811 11.16 SEA 11. aD 10.31 1!1.24 10.58 11.58 13.46 15.&9 11.13 17.53 16.69 1,..69 12.51 VPA 9.91 10.0l 9.55 10.24 11.1(] 12.58 14.81 16.50 16.38 14.43 12.80 11.3 liPS 13016 12.62 12.53 12.80 13.69 15.50 11.89 20.35 20.10 19.05 16.81 1".51 CLO 73. &1 6&.11 13.09 75.00 78.01 84.12 84.32 81.03 62.75 73.21 69.02 6,.U 



lAT/LON JAN FEB MAR APR HAY JUN JUl ~UG SEP OCT NOV DEC 

4.. N SPD 7.23 7.49 6.16 6.11 5.76 4.82 5.35 3.2& 5.52 5.04 6.51 7.11 
124 w AIR 8.09 8.58 9.55 9.95 10.80 13.56 13.79 14.49 15.21 13.34 11.74 9.49 

SEA <l.60 9.72 9.85 10.06 10.92 13.14 12.41 13.19 14.20 12.65 12.51 lS_90 
IIPA 6.20 9.14 9.83 9.77 10.64 13. 08 13.7& 14.11 14.44 12.79 11.52 1 .n 
liPS 11.99 12.08 12.20 12.35 13.08 15.24 14.59 15.39 16.35 14.70 14.54 13.14 
eLD 69.88 73.&1 68.10 59.64 66.56 &3.00 50.9& 66.66 49.43 46.98 65.211 79.U. 

44 N SPD 9.50 7.91 8.21 7.03 7.04 6.20 6.77 6.34 6.29 6.23 6.97 11.8, 
125 W AIR 8.72 9.12 9.61 9.96 12.11 14.61 15.47 15.91 15.77 13.65 11.87 10.18 

SEA 10.17 10. a 5 10.17 10.53 11.74 13.78 14.30 15.40 15.03 13.36 12.3& 11·1~ IIPA 9.36 9.63 9.74 <l.81 11.54 13.50 14.97 15.39 15.01 12.99 11.&4 111. 
liPS 12.46 12.36 12.47 12.76 13.86 15.86 16.47 17.66 17.22 15.43 14.40 13.21 
eLD 78.36 76.64 65.37 72.37 62.59 67.18 58.51 57.46 50.00 58.43 62.72 75.011 

44 N SPD 7.51 8.31 7.33 7.20 5.92 6.84 7.8/t 6.18 6.91 8.90 8.14 111.62 
126 If AIR 10.18 9.80 9.52 10 • Its 12.07 14.48 16.13 17.13 17.15 13.96 12.30 10.19 

SEA 10.65 10.35 10.23 10. It2 11.72 14.12 16.26 16.61 16.85 14.20 12.&4 11.16 
IIPA 10.92 10. a 8 9.34 10.13 10.95 13. as 15.02 16. 0 .. 16.35 12.72 12.13 10.30 
liPS 12.88 12.61 12.51 12.65 13.83 16.17 18.61 19.25 19.25 16.30 14.65 13.31 
CLD 70.41 69.71 61.93 65.71 66.32 75.58 71.22 60.67 63.88 59.84 57.85 66.5 

44 N SPD 9.71 7.55 7.68 7.80 6.00 6.16 7.17 6.ltO 6.88 8.91 8.40 111.61 
127 W AIR 9.78 9.74 8.99 9.58 11.70 13.24 15.81 17.36 17.63 15.06 12.31 10.38 

SEA 10.71 9.96 9.80 10.28 11.70 14.16 16.08 17.61 17.62 14.93 12.84 11.17 
VPA 10.25 10.51 9.07 9.73 10.98 12.66 14.73 15.38 16.19 13.94 12.56 to.77 
liPS 12.97 12.31 12.15 12.56 13.78 16.22 1".32 20.18 20.21 17.13 14.90 13.35 
ClD 79.60 70.41 66.47 77 .91 71.03 83.75 75.83 68.20 48.82 78.94 77.43 76.04 

44 N SPD 9.60 8.26 9.25 7.64 6.84 6.33 7.08 6.63 6.86 8.29 9.01 9.86 
128 W AIR 8.54 8.60 8.89 9.73 11.52 13.45 15.43 17.36 17.06 15.22 12.99 10.35 

SEA 10.09 9.42 9.61 10.10 11.53 13.77 16.1D 17.51 17.29 15.74 11.77 11.61 
IIPA 9.33 9.58 9.22 9.52 111.95 13.07 14.73 15.78 16.04 14.39 12.59 10.54 

~ liPS 12.39 11.86 12.05 12.41 13.65 15.81 18.35 20.08 19.78 17.93 15.79 13.80 
\0 elD 76.65 79.54 71.07 73.2& 73.49 82.32 80.76 67.18 59.30 73.54 68.52 76.92 

44 N SPO 9.13 9.56 8.71 8.15 6.03 &.46 6.34 6.69 6.97 7.72 9.08 10.97 
129 w AIR 8.97 9.40 6.96 9.04 11.55 1l.45 15.58 16.96 16.87 14.95 12.99 111.13 

SEA 10.24 9.69 9.56 9.63 11.44 13.27 15.81 17.50 17.76 15.91 13.81 16·6~ IIPA 9.47 9.69 9.50 9.20 11.05 12.65 14.46 16. a a 16.12 13 .65 12.01 1 .4 
liPS 12.53 12.07 12.03 12.03 13.61 15.32 18.06 20.05 20.40 18.14 15.85 13.77 
CLO 75.00 76.20 65.72 75.0C 72.56 77.42 75.51 75.86 60.12 69.57 68.97 73.90 

44 N SPO 9.56 9.56 9.28 8.52 /).65 6.59 6.96 6.25 7.30 8.63 9.70 9.35 
130 w AIR 9.30 9.43 <l.23 9.1+3 11.3(] 13.44 15.32 17 .11 17 .00 14.94 13.05 10.83 

SEA 10.5<:) 9.82 9.52 9.42 11.23 12.C39 15.55 17.39 17.53 15.51 14.44 12.28 
IIPA '3.68 11l.06 9.65 9.32 11).63 12.61t llt.48 15.90 15.58 13.71 12.35 111.43 
liPS 12.84 12.19 11.93 11. 66 13.43 15.03 17.74 19.94 20.09 17.71 16.52 14.35 
CLO 77.10 75.64 74.82 70.04 72.27 80.03 82.58 79.54 71.91 74.00 72.40 74.65 

44 N SPD 1 iJ. G 4 <l.1::! 8. Z7 7.21 7.18 6.62 &.13 5.35 7 • . 34 8.86 7.69 9.78 
131 W AIR 9.70 9.74 9.17 9.76 11.84 13.66 15.57 17.67 17.27 14.97 12.64 11.36 

SEA lil.54 10.16 9.51 1.0.02 11.42 12.66 15.48 17.64 17.60 15.86 13 ..... 12.15 
"PA 10.18 1~ .38 9.61 la.06 12.13 13.62 15.49 17.34 16.91] 13.60 12.22 11.36 
liPS 12.81 12.49 11.94 12.40 13.54 14.76 17.67 20.29 21).44 18.10 15.47 1/t.23 
CLO 76.14 79.28 71.93 70.43 72.43 82.16 81.98 74.05 73.36 70.99 75.9" 82.91 

44 N SPO 11).58 1 iJ .41 9.43 7.05 6.56 6.49 5.67 5.59 6.71t 8.C6 9.1t3 111.88 
132 w AIR 9.21t 9.52 9.27 9.63 11.40 13.92 15.48 17.31 17.21 15.20 12.50 10.5. SEA 10.1+6 9.66 10.04 9.57 11.43 13.44 15.42 17.77 17.39 16.10 13 .75 11.8 

VPA 9.&6 9.97 9.73 1 a .1C 11.31 13.57 14.73 16.37 16.58 lit. 0 5 11.85 10.79 
'IPS 12.72 12.21 12.36 11.'16 13.55 15.54 17.59 21).40 19.91 18.37 15.78 13.99 
CLO 78.23 85.11 72.91 66.34 79.07 76.28 83.59 69.44 66.56 64.06 73. itO 74.53 

44 N SPO 10.16 10.43 9.12 8.27 6.61 7.12 5.29 6.05 6.89 8.27 8.40 10.11 
133 w AIR 9.39 9.1+3 9.22 9.57 11.23 1l.34 15.22 17.01 16.95 14.91 12.79 111. '3 

.; EA 1).72 9.90 9.8ft 9.8r. 11.14 13.58 15.42 17.51 17.56 15.85 14.16 12.93 
IIPA 1il.13 9.g5 9.75 9.28 10.99 12.60 iIt.39 16.02 15.93 13.26 11.96 10. 3 
liPS 12.<)5 12.2.3 12.21 12.17 13.31 15.66 17.59 2!1.07 Z'J • 14 18.08 16.Zl l1t.11 
CLO 79.12 7ft. H "2.6" f)9.77 82.18 8J.4J 61+.37 84.07 ~O.C;9 72.01 71) .83 80.1 CJ 



LAT/-LON JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOli DEC 

45 N SPD 7.67 7.42 7.15 6.73 6.03 5.64 4.82 4.69 5.41 5.61 7.96 6.60 
124 W AIR 7.87 9.02 8.84 9.41 11.91 13.6<1 15.19 15.22 15.22 13.03 11.25 8.66 

SEA 9.9Ct 9.67 <1.94 10.37 11.71 13.25 13.63 llt.18 llt.49 13.30 11.86 10.87 
'JPA 8.62 9.63 9.00 9.52 11. 20 12.88 llt.50 14.66 14.71 12.56 10.93 9.26 
VPS 12.26 12.04 12.28 12.63 13.82 15.34 15.76 16.27 16.60 15.36 13.94 13.06 
CLD 78.67 71.38 72.65 65.27 64.88 73.39 58.39 49.72 59.45 57.87 70.31 7&.00 

45 N SPD 9.2<1 7.23 7.80 7. 00 6.49 6.01 6.46 5.35 6.12 6.71 7.31 8.49 
125 \of AIR 8.98 9.19 9.05 10.01 12.09 14.29 15.81 16.46 15.<14 13.58 11.74 9.70 

SEA 111.04 9.87 9.80 10.06 12.02 14.45 15.27 15.90 15.50 13.<16 12.24 10.70 
'JPA 9.52 9.43 9.26 9.77 11.30 13.49 15. a 3 15.73 llt.85 12.85 11.39 9.90 
liPS 12.35 12.21 12.15 12.37 14.09 16.5& 17.1t6 18.19 17.71 1&.02 1".28 12.92 
CLO 82.82 66.29 68.1" 70.86 66.95 76.19 H.B 59.44 57.08 57.65 6<).86 67.28 

ItS N SPD 8.70 7.12 6.45 7.29 5.63 6.15 7.28 6.21 7.13 7.23 7.60 8.65 
126 \of AIR 8.63 9.1t& 8.70 9.44 11.84 14.10 16.13 17.12 15.58 13.45 12.09 9.47 

SEA 111.21 <1.94 9.97 10.06 11.97 14.16 16.22 17.24 16.31 14.50 13.16 10.61 
VPA 9.31 9.6<) 9.19 9.46 11.12 12.90 14.74 15.94 13.71 11.93 11.12 9.52 
'IPS 12.50 12.27 12.31 12.36 14.05 16.24 16.53 19.75 18.60 16.60 15.21 12.83 
CLO 79.00 71.6& 74.48 73.38 71.0 & 76.44 67.75 67.57 60.32 52.90 66.58 75.48 

45 N SPO 11.53 8.5~ 9.1& 7.06 6.58 5.<14 7.27 5.72 6.94 7.67 !J.04 10.21 
127 \of AIR 9.21 8.8 8.90 9.07 11.27 13.43 15.83 17.11 17 .. 07 14.36 11.65 9.88 

SEA 9.98 9.62 9.53 9.77 11.54 14.00 1&.16 17.74 17 .12 15.09 12.70 11.52 
VPA 9.71 9.56 9.14 9.26 10.56 12.19 14.&2 15.83 15.93 13.07 11.17 10.13 
VPS 12.31 12.01 11.93 12.13 13.68 16.04 18.42 20.38 19.61 17 .23 14.73 13.&9 
CLO 78.97 73.5& 74.32 76.23 71.37 67.50 75.00 70.51 68.08 60.03 62.50 75.98 

45 N SPO 9.34 8.92 lD.38 7.34 &.25 6.23 6.86 6.55 7.52 8.&8 !J.78 10.79 
128 \of AIR 8.56 9012 8.17 9.37 11.ltl 13.14 15.71 16.&& 17.27 lft.47 12.21 10.&0 SEA 10.25 9.47 9.40 9.63 11.33 13.40 16.20 17.5" 17 .60 15.59 13.06 11.46 IIPA 9.09 9.61 8.91 10.11 11.10 12.70 14.70 15.72 16.17 13.38 11.75 10.63 ...... VPS 12.52 11.68 11.86 12.01 13.47 15.47 18.48 20.08 2\).21 17.81 15.09 13.62 VI CLO 78.18 81.79 76.62 74.09 73.58 85.99 19.24 15.88 e; j .10 71.66 &8.92 79.68 0 

45 N SPO 8.88 8.71 9.2" 8.05 6.06 6.26 7.0a 5.77 1.41 8.&2 9.37 9.63 
129 \of AIR 6.79 9.09 8.81 8.93 11l.65 12.94 14.95 17.08 16.66 14.26 11.96 10.32 SEA 9.81 9.51t 9.47 9.40 10.52 13.02 14.82 17.24 17.04 15.12 13.20 11.62 VPA 9.57 10. a 6 9.13 9.05 10. 36 12.32 13.96 16.08 15.42 13.18 11.62 10.45 liPS 12.16 11.9& 11.89 11.84 12.76 15.06 16.92 19.13 19.50 17 .24 15.24 13.76 

eLO 80.59 77012 71.67 68.16 78.53 79.22 76.67 76.25 68.52 66.79 11.29 83.66 
45 N SPO 9.u8 8.83 8.44 6.49 5.9a 5.73 6.88 6.&7 5.83 8.39 9.71t 10.27 

130 \of AIR 9.96 9.73 9.44 9.92 11.47 13.71 15.27 16.57 16.54 15.05 13.02 10.96 SEA 11038 10.45 10.20 lil.24 10.14 12.93 lft.24 16.39 16.67 16.09 14.39 12.07 VPA 10.06 lD .11 9.55 9.76 10.70 12.65 14.36 15.54 15.3& 14.21 12.16 10.68 liPS 13.52 12.70 12.49 12.52 12.93 14.96 16.30 18.68 19.03 18.37 16.48 14.17 CLO 19.48 80.94 72.72 16.47 74.48 83.47 83.49 77.97 66.as 71.13 711.57 76.90 
45 N SPO 9.91 9.24 8.46 7.87 6.44 &.69 6.69 6.03 7.24 7.57 8.21 9.96 131 W AIR 9.25 9.00 8.91 9.28 11. 09 13.80 15.41 11.58 16.68 14.70 12.39 10.39 SEA 10.23 10.011 9.33 9.4;) 11012 13.37 15.29 17.72 17 .10 15.55 13.41 11.37 VPA 9.12 9.99 9.47 9.40 11.22 13.52 14.83 16.97 16.08 13.62 11.76 10.51 'IPS 12.55 12.35 11.79 11.85 13.29 15.42 17.43 20.38 19.55 17.73 ~5.45 U.50 CLO 75.00 75.23 75.15 11.53 76.64 83.10 85.56 74.55 65.97 76.25 4.67 75.92 
45 N SPO 10038 9035 8.70 8.02 &.9& 6.49 5.91 6.23 7.13 8.19 9.18 10.64 132 \of AIR 6.87 9.19 8.55 9.34 11.14 13.27 14.99 17 .10 16.46 1,..~7 12.92 9.52 SEA 10.ao 9.78 9.32 9.58 10.95 13.00 14.98 11.25 17.20 15. 4 13.52 11.22 VPA 9.52 9.70 9. -J3 10.02 11.20 12.99 14.40 16.53 15.67 13.53 12.52 9.91 liPS 12.34 12.16 11.78 12.01 13.12 15.05 17.09 19.75 19.67 17.72 15.56 13.38 CLO 75.13 78.~2 78.7& 75.99 72.87 83.51 85.24 82. 04 75.11 72.70 81.25 76 ... 9 
45 N SPO 10.65 8.94 9.88 8.04 6.59 6.0 a 5.88 7.55 5.83 9.49 9.51 10.65 133 \of AIR 8.05 8.51 8.25 9.34 10.10 13.27 14-.99 16.65 16.83 14.33 12.23 'J.83 SEA 9.87 9.24 9.42 9.05 10.46 12.80 lft.96 16.83 16.98 15.15 13.23 11.30 IIPA d.96 9.72 9.00 9.39 10.40 12.51 1".21 16.08 15.70 13.56 11.59 10.29 VPS 12.23 11.70 11.86 11.56 12.71 14.83 17.08 19.21 19.41 17.26 15.26 13 ... 5 CLO 73.51 85.83 76.52 65.69 82.43 77 .60 80.62 87.50 67.93 so .00 82.04 77.17 



LAULON JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

46 N SPO 6.70 7.20 6.75 7.40 6.65 6.01 6.20 5.32 5.44 6.20 1.60 8 ... 9 
124 \of AIR 6.36 7.91 8.1]5 8.62 11.34 13.47 14.72 15.1~ 14.02 11.67 10.18 1';°1 SEA 6.13 9. uS 9.23 9.89 11.58 13.16 13.98 14.3 13.78 12.34 ta.73 9·1 VPA 9.25 9.66 9.20 9.72 12.29 13.88 15.50 1&.27 14.95 12.26 11.24 9. 

VPS 10.69 11.55 11.&9 12.20 13.68 15.19 1&.02 1&.4& 15.80 14.40 lJ092 n· 52 
CLO 69.54 64.0& 65.30 &6.02 67.&2 72.62 62.74 55.90 46.3& 46.70 6 .34 021 

46 N SPO 6.50 7.48 7.89 6.71 6.01 6.23 6.15 5.89 6.23 6.82 7.1t>5 8. a .. 
125 \of AIR 7.9a 6.14 8.94 9.70 11.86 13.97 15.55 16.53 16.13 13.82 11.52 9.4 .. 

SEA 9.38 9.23 9.47 9.96 11.62 14.35 15.21 16.33 15.84 14.10 12.28 
11::1 IJPA 9.00 8.49 9.39 9.49 11.39 13.17 14.52 15.64 15.14 12.87 11.39 

'IPS 11.83 11.69 11.89 12.29 13.92 16.44 17.37 16.71 18.12 16.16 14.35 12.8 .. 
CLO 78.12 &6.76 73.52 67.88 &5.13 77.09 &8.63 63.37 58.30 69.43 64.32 78.70 

46 N SPO 8.26 6.32 7.68 7.06 5.98 6.67 &.62 6.60 6.42 7.69 8.66 1.18 
12& \of AIR 9.13 9.35 8.17 9.43 11.54 13. itS 15.8& 16.52 16.61 14.05 11.67 9.51 

SEA '3.20 9.59 9.51 111.09 11.52 13.52 15.94 17.27 16.76 14.87 12.21 10.53 
VPA 9.93 9.71 8.74 9.56 11.13 12.50 14.64 15.06 15.20 12.34 11.27 9.,2 
'IPS 11.69 12.08 11.92 12.46 13.66 15.59 16.17 19.76 19'.13 16.98 14.30 12-. I 
CLO 76.52 &2.74 72.69 65.93 74.07 73.12 69.39 60.20 67.56 62.17 71.77 61.3 

1t6 N SPO 9.78 8.20 9.04 6.94 5.61 6.42 5.95 6.08 7.31 8.64 8.89 8.91 
127 W AIR 'l.55 9. a 3 7.91t 8.81 10.87 13.17 15.18 16.65 1&.45 13.71 11.48 9.46 

SEA 9.&0 9.45 9.32 9.37 11.09 13.80 15.36 17.31 17.38 15.09 12.61 to.6" 
VPA 9.75 9.82 8.72 '3.11 11.03 12. &0 13.97 15.59 15.23 12.51 11.31 1O.G5 
'IPS 12.00 11. '31 11.78 11.80 13.26 15. '30 17.54 19.83 19.92 11.23 ~4.69 12.88 
CLO 76.42 75. &8 65.02 69.41 69.79 82.37 75.'38 75.61 68.75 72.04 6.02 75.9& 

4& N SPO '3.09 6.11) 8.4~ 7.35 6.43 6.64 &.61 5.70 6.28 8.68 9.19 9.22 
128 lot AIR 6.71 8.70 8.07 9.17 lQ. qz 12.81 15.13 16.5& 16.0~ 13.71 11.75 9.52 

SEA '3.86 9.20 6.88 8.87 11. 03 13.07 14.92 17. a 2 1&.6 14.&2 12.96 11.12 
IJPA 9.31t 9.1t 9 8.&& 9.24 10.63 12.35 14.19 15.&8 14.90 13.01 11.1& 9.10 - IJPS 12.22 11. &'3 11.41t 11.1t2 13.19 15.08 17 .05 19.51 19.32 1&.71 15.00 13.29 

VI CLO 77.50 73. '3 It 71.1& 68.51 67.96 79.1t 7 7D.17 81t.77 & 4. "7 6&.11 72.53 76.95 

46 N SPO 9.1'3 ~.67 8.40 8.14 6.'36 5.8'3 5.64 5.89 6.77 8.75 8.38 9.23 
129 W AIR 8.0'3 6.62 7.87 8.71 11. as 13.07 14.9& 16.94 16.28 14.38 12.15 to.O& 

SEA '3.54 9.39 8.8& 6.8'3 10.77 12.94 14.84 17.22 16.92 15.23 12.99 10.84 
VPA 9.14 9.51 8.4'3 9.1& 10.53 12.33 14.05 15.81 14.86 13.51 11.33 10.&0 
'IPS 11.97 11.85 11.42 11.43 12.96 15.01 16.96 1'3.73 19.34 17.37 15.03 13.G! 
CLO 77.'33 76.65 69.72 71.49 72.57 78.9'3 70.47 71t.32 &3. ZO 72.24 72.10 75.51 

46 N SPO 9.4'3 8.91 '3.23 8.31 6.37 6.46 5.99 6.55 7.60 8.43 8.77 9.91 
130 W AIR 8.15 8.57 8.29 6.45 10.77 12.67 14.91 1&.94 16.25 14.0& 11.7G 9.87 

SEA '3.62 '3.28 6.89 8.60 10.28 12.72 14.'30 16.64 16.92 14.61t 12.93 11.02 
oJPA 8.81t 9.33 8.77 8.65 10.57 12.01 14.22 15.95 14.93 13.05 11.24 10.15 
IJPS 12.01 11.74 11.1t3 11.3& 12.5& 14.7& 17.01 18.99 1'3.31t 16.95 14.95 13a9 
ClO 76.09 73.8'3 70.00 71.91 7&.11t 80.20 65.2'3 79.47 67.72 &9.75 73.19 78.83 

1t6 N SPO '3.55 9.30 9.1)0 6.Z4 6.4& &.37 5.0& 5.60 7.82 8.65 10.08 9.9& 
131 If AIR 7.69 8.49 7.91 8.89 10.62 1l.01 14.85 17.00 16.31 llt.12 12.00 lJ.32 

SEA 9.28 8.'33 8.51 8.65 10.16 12.62 14.66 16.77 16.40 14.94 12.89 10.63 
VPA 8.94 '3.56 8.81 '3.20 10.41t 12.22 14.36 15.88 15.56 12.88 11.68 9.91 
'IPS 11.75 11.50 11.15 11.21 12.4'3 lit. 70 16.77 19.1& 18.73 17.07 IIt.92 H·sa CLO 7g.11 62.88 71t.1t'3 77 .13 76.23 61.37 84.67 79.95 & 7 .39 73.61 7&.75 .95 

46 N SPO g.42 8.'34 '3.2& 7.2& &.29 &.54 &.17 6.12 7.98 8.54 9.57 9.93 
132 W AIR 7.79 1J.31 7.30 8.84 10.5& 1l.48 15.27 16.80 16.82 13.78 11.93 9.80 

SEA 8. Ja 9.29 6.62 6.80 10.(10 12.34 14.7& 16.70 1&.59 14.7& 13.01 11. a .. 
VPA '3.0'3 9.55 8.7~ '3.67 10.9J tJ.21t 14.82 15.56 15.89 12.53 11.40 10.18 
IJPS 11. a ~ 11.77 11.311 11.37 12.40 llt.43 16.89 19.08 18.9" 16.85 15.04 13.05 
CLO &7.08 79.74 72.77 74.77 73.42 84.85 66.34 60.57 70.26 72.38 75.51 84.06 

.. 6 N SPO g.7& 1'].25 9.21 6.9C 7.66 6.22 &.37 6.53 7.55 8.90 10 .81 lD.91 
133 W AIR 1.32 1J.24 7.1)9 8.16 10.21 12.75 15.09 16.29 15.81t 13.69 11.57 8.70 

3EA ~, 21 1J.1J1 8.40 8.73 g.64 12.10 14.4& 16.5& 16.27 14.68 12.59 lO'r VPA d.38 9.4" 8.42 6.82 10.18 12.2g 1,..12 15.23 14.&3 12.a2 11.08 9. It 
'IPS 11. &g 11.23 11.06 11.31 12. a 3 14.19 1&.52 18.91 18.59 16.78 14.65 12. • 
ClO 77,96 75,76 ~3.21 77.G6 11 .. 012 65.65 85.71 82.24 77.84 73.38 74.28 80.85 



LATIt.ON JAN Ft:B MAR APR MAY JUN JUL AUG SEP OCT NOli DEC 

41 N SPD 9.00 8.26 6.37 6.34 5.11 4.21 &.17 4.79 3.64 1t.52 5.35 6.11 
121t W AIR 7.23 1.25 8.92 9.08 1(1.88 12.92 15.03 14.58 15.13 11.80 10.01 10.01 

SEA 8.21t 8.58 9.62 10.00 10.75 12.75 1..J.21 !J.It] 15.06 12.3" 10.19 11.28 
IIPA ~.43 8.57 9.39 9.1t6 10.43 12.03 13.91 14.89 14.29 11.65 9.8& 10.69 
iJPS 10.91 11.21 12.01 12.30 12.99 14.81 15.28 15.49 17.11 IIt.,.8 12."& 13.39 
CLO 61.25 73.68 7:3 .43 11.42 58.03 74.21 40.&2 58.65 57.69 58.33 75.12 15.00 

41 N SPO 6. ':l4 7.84 7.62 6.80 5.61 5.33 5.&7 4.40 5.11t 6.10 1.50 8.88 
125 W AIR 7.77 8.36 8.08 9.18 11.89 13.61 14.79 15.9" 15."1 12."3 10.&1 8.93 

SEA 9011 8.86 9.08 9.&9 11.69 13.77 h.26 15.89 15.02 13.01 11.53 to.05 
IIPA 6.90 8.65 8.81 9.42 11.3 .. 13.08 14.29 15.52 1".70 12.06 1lI.39 9.53 
liPS 11.61 11.43 11.59 12.06 13.82 15.82 16.3& 18.1& 17.20 15.0& 13.&5 lZ.3a 
CLO 71.16 69.92 71.31 71.70 69.55 72.09 66.48 58.8& 51.18 10.&5 69.45 16.07 

47 N SPO 8.79 8.13 7.64 1.09 6.09 &.60 6.13 5.70 6.53 1.31 1.&9 8.04 
126 W AIR 7.40 8."3 8.01 8.84 11.31 13.73 15.11 15.92 15.44 13.51 11.12 9.oa 

SEA 9.10 8.77 8.40 9.12 11.21 13.35 14.93 16.33 15.91 13.82 11.57 111.08 
IIPA 8.85 9.,.2 8.63 9.33 11.10 13.07 14.74 15.21 14.&1 12.96 10.99 9.1t8 
liPS 11.62 11.35 11.0 .. 11.61 13.31 15.42 17. a I; 18.66 18.20 15.81 13.&8 12."2 
CLO 76.42 70.2 J 66.01 71.76 68.45 79.11 62.1& 69.96 56.41 62.30 12.'H 61.30 

47 N SPD 9.63 8.46 7.72 7.73 6.58 &.23 &.47 6.55 7.42 1.38 8.51 8.&6 
121 W AIR 7.75 8.05 7.53 8.66 11.07 13.53 15.1& 16.69 15.8" 13.63 11. :;6 9.00 

SEA 9.06 9.07 8.58 8.87 11.0& 13.50 15.33 16.82 16.00 14.00 12.1J0 10. to 
VPA 8.82 9.14 8.31 9.09 10.94 12.82 14.33 15.48 14.81 12.81 11.30 9.57 
liPS 11.51 11.61 11.21 11.,.2 13.25 15.5" 17.50 19.22 18.29 16.08 1".09 12.4J CLO 71.11 68.45 69.0 .. 71 ... 8 67.40 80.Ci5 69.0 4 68.09 57.C8 60.03 75.42 15.3 

47 N SPD 9.35 8.65 a ... t] 8.15 6.05 6.31 5.81 6.11 7.9" 8.31 8.28 9.35 
128 \oj AIR 7.93 7.93 7.93 8.77 10.41 12.IH 15.2ft 16."6 16.02 1ft.23 11.71 9.&2 SEA 6.93 8.49 8.51 8.72 le.46 13.16 15.43 16.91 16.55 15.21 12.91 to.53 

IIPA 9.10 9.25 8.67 9.22 10.47 12.3" 14.40 16.12 14.60 13.76 11.21 9·.95 - liPS 11.41 11.13 11.1" 11.31 12.71 15.23 11.58 1'3.32 18.91 17 .33 lIt.9a 12.78 
VI CLO 76.00 79.66 65.21 79.10 11.64 81.42 73.30 71.25 62.27 15.,.8 10.87 16.63 tv 

47 N SPO 9,"1 9.,.1 6.11 7.66 6.02 6.05 6.'+3 6.23 6.80 8.62 8.59 9.29 
129 \oj AIR 7.45 1.80 1.91 8.76 10.79 13.6" 15.26 16.82 15.78 IIt.22 11.19 9.05 

SEA 9.00 8.08 6.27 8.1'+ ID.35 12.38 14.59 17.00 16.71 15.19 12.81 to.32 IIPA 6.53 9.07 8."9 9.36 111.56 12.80 14.6 15.92 15.09 13.38 11.1 .. 9.53 liPS 11.52 10.85 10.97 11.32 12.61 14."7 16.5& 19. ,.& 19.17 17.31 14.91 12.58 
CLO 61.18 73.15 64.13 78 • .33 64.61 75.&1 8 ... 32 80.86 & ... 31 71 .1t5 71.13 79.30 

,.1 N SPD 1').61t 10.93 9.68 7.07 6.04 6.85 6.09 6.38 7.45 9.8ft 111.1tS 9.0" 130 If AIR 9.11 8.95 8.1& 8.71 111.27 13.08 15.64 17. &9 16.11 13.80 11 ..... 10.18 SEA 13. 03 10. il5 9.23 8.55 10.00 12.56 15.39 17.11 17.20 15.39 12."6 to.9a IIPA 9.8ft 9.42 8.83 9.08 10.26 12.10 1 ... 63 16.50 15.40 12.92 11.1t6 10.39 liPS 12.33 12.39 11.68 11.16 12 • .33 1".59 17 .53 19.57 lq.66 17.56 14.50 13.13 CLO 14.63 19.72 7q.56 112.09 85.06 80.16 85.58 83.08 65.32 12.84 75.00 73.51 
1t7 N SPD Q."6 9.26 8.33 1.16 6.31 6.41 &.50 6.32 1.39 9.24 9.93 10.21~ 

131 If AIR 7.71 6.18 1.59 8.11 10.95 13.16 IIt."l 16.19 16.31 13.70 11.31 9.05 SEA 6.96 6.30 8."1 8.0J 10.2 J 12.63 1".19 1&.93 16.95 1".1t1 12 ... 3 U ..... IIPA 9.21 9.19 8.15 8.16 11.03 12.41 Ift.04 1&.0 It 15.96 12.87 11 ... 5 10.13 liPS p ... s 10.99 11.10 10.16 12.52 14.11 16.26 19.36 19.38 16.57 1 ...... 12.71 CLD 4.50 76.69 71.38 16.87 76.5& 85.03 8&.35 76.25 12.35 12.58 78."0 83.5' 
41 N . SPD 10.70 8.71 8.81 8.35 6.56 6.43 6.81 6.58 7.65 9.e7 9.07 11·&5 132 W AIR 7.50 1."2 7.49 8.23 10.32 12.17 14.40 16.2Q 16.2' 12.55 11.11 .a .. SEA 8.66 8.00 8.11 7.91 9.99 11.10 1".27 16.21 16.36 14.5 .. lZ. U·l" IIPA 8.88 8.82 8.12 9.09 10.71 12.21 1".09 15.91 15.J .. 12.06 11 •• 9. It liPS 11.26 10.76 10.86 10.13 12.35 13.31 1&.3 .. 18.53 18.6t J6.67 1".21 Jr·!z CLD 73.6& 16.10 72.45 73.50 11.27 85.18 86.01 80.80 71.17 1.a5 19.6" 9.3 
41 N SPD 9.62 9.1 Q 9.11 9.32 1.32 &.16 5.93 &.27 1.3" 8.28 11.0' 9.11 13.5 If AIR 6.91 7.55 7.28 1.82 9.53 11.80 14.06 16.33 15.48 n.27 10.66 a .... SEA 6.23 8.01 7.69 8.0Q Q.l1 11. ,.7 13,"7 1&.09 15.10 1 ... 47 1~.79 

9·1" VPA 8.21 8.19 8.22 8.&8 9.67 11.15 13 ..... 15 ..... 14.el 12.36 1 .67 -.!: I liPS IJ.95 lD.83 10.5 .. 10.7& 11.61 13.62 lS.H 18.36 17.n 16.S" n ••• CLD 62.81 7&.81 19.59 16.15 85.00 88.33 87.50 80.11 7,..1a 71 ... ' 76.'" 



LAT/t.ON JAN FEe HAR APR HAY JUN JUL AUG SEP OCT NOV DEC 

'+8 N SPD 9.58 8.31 8.9& 7.&& 4.73 4.32 5.82 &.11 5.79 6.85 7.17 '.61 
125 If AU 4.66 7.0" 6.55 8.01 ID.66 12.56 12.7" 13.52 12. '+6 10.21 l· llt '.1' SEA 8.37 8.68 8.55 9.08 10.1t8 12.08 12.,.1 13.35 13.09 11."8 1 .21 ,:n IIPA 1.57 8.53 8.32 9.37 1~.65 12.50 13.23 14.16 13.0" lO.81 g ... 

\IPS 11.02 11.26 11.17 11.56 12.72 1".18 1 ..... 8 15.39 15.15 13.65 12.56 11· n 
CLO 79.66 60.99 61.56 65.82 66.20 69.05 60.22 57.66 48.68 55.95 66.11 7 .11 

48 N SPO 8.67 7.53 7.55 7.05 6.13 5.84 6.27 5.37 6.18 7.06 8.43 •• 81 
126 W AIR 7.11 7.73 7.76 8.52 10.69 13. Q 5 1".12 15. 5~ 14.29 12.26 9.61 1.52 

SEA 8.58 8.38 8.04 8.93 10.15 12.38 13.97 15.0 13.79 12.69 10.52 9.11 
\lPA 8.51 8.83 8.65 9.18 10.52 12.74 IIt.31 15.56 13.89 12.17 10.05 9 Z liPS 11.20 11.05 10.80 11.1t6 12.98 14.1t5 16.02 17.20 15.87 14.77 12.82 11:9 
CLO 73.42 68.25 63.35 75.58 66.30 70. It 0 65.29 59.79 49.33 68.91 72.73 19.U 

,.8 N SPO 8.1t9 9.29 8.1t4 7.48 8.19 5.95 7.89 6.0" 5.,.,. 7.9" 9.21 '.81 
127 W AIR 7.23 7.22 7.1t1t 8.60 10.1t2 12. e,. 1,..18 16.07 15.12 13.90 10.32 '.79 

SEA 6.47 7.98 7.97 8.71 10.02 12.29 1,..18 15.63 15.7" 1".17 11 ..... '.95 
\lPA 8.63 8' TIt g.6,. 9.20 10.50 12.37 13.93 15.58 14.3,. 13.29 u·n 9.1, 
liPS 11.15 1 .76 1 .77 11.38 12.36 14.36 16.25 17.87 17.99 16.3" 13. 12.2 
CLO 77. itO 73.79 68.28 69.'+1t 72.75 76.1& &8.01 61.19 &5.02 67.110 711.51 n.ll 

48 N SPO 9.42 8.69 8.18 7.54 7.07 6.46 7.47 6.61 7.4" 9.53 8.19 9.21 
128 If AIR 7.58 7.68 7 .67 8."1 10.74 13.03 14.88 15.97 15.51 13.31 to.l0 11.92 

SEA 11.41 8.34 8.07 8.62 10.36 12.6" 14.&3 15.9" 15.90 13.51 11.6" 9.12 
VPA 8.84 8.7& 8.,.7 9.16 10.71 12.76 13.98 15. ,.3 14.20 12.64 10.81 9.ltl 
liPS 11. iJ7 11.02 10.81 11.25 12.64 14.70 16.75 18.21 18.16 15.64 13.76 12.10 
CLO 82.73 71.63 70.53 73.62 73.60 78.25 77.57 7&.49 56.28 71.52 69.17 78.12 

48 N SPO 9.32 9.55 6.79 6.76 6.73 &.76 6.9& 6.62 7.60 8.64 9.81 9.16 
lZ9 W AIR &. !Ii 7.32 7.23 6.1t8 11].58 1 2.42 14.81 16.44 15.66 13.59 10.51t 8.33 

SEA 6.60 7.92 7.66 8.40 10.21 12.38 14.60 1&.3Z 15.68 13.94 11.93 9.81 
VPA 8.37 8.62 6.51 9.11 10.49 12.12 14.08 15.90 14.81 13.11 10."5 9.32 

- liPS 11.21 10.71 10.53 11.06 12.52 14.4& 16.&1' 18.66 18.1ft 15.98 14.0ft 12.17 
VI CLO 8 Z. I) 6 75.93 75.79 77.23 74.85 76.69 Ta.a,. 78.54 &4.50 77.21 73.66 8Ct. 33 
w 

48 N SPO 9.03 9.&3 6.23 7.55 &. qz 6.22 6.97 6.50 7.&5 9.42 10.21 9.6" 
130 W AIR 6.99 7.20 7.22 6.49 9.91 12.00 14.15 16.41 15.&5 13.18 U.87 8.29 

SEA ~.37 7.94 7.95 8.36 9.65 11.99 14.18 16.1" 15 .... 1 13.99 1~.68 10.0,. 
JPA 8.46 6.66 6.53 9.05 10.10 11.84 13.49 15.1t3 14.52 12.39 1 .87 9.15 
liPS 11. 03 10.75 10.72 11.01t 12.06 14.12 16.25 18.1t4 16.35 16.06 13.88 12'.37 
CLO 76.42 71t.79 69.0 (J 72.67 69.44 80.38 76.98 78.47 69.62 71.83 83.03 76.61 

46 N SPO 11. ~ 6 9.11 6.10 7.35 6.45 6.24 5.53 6.48 7.61 6.6" 10 .00 10.06 
1-31 W AIR 7.42 7.41 7.25 6.07 10.21t 12.30 14.83 16.44 15.41 13.15 10 .49 8.3,. 

SEA 11.32 1'.43 7.1;9 7.99 9.61 11.84 14.1t1t 16.44 15.78 13.86 11.79 9.57 
IIPA 8.95 8.75 6.48 8.78 10.50 12.4& 14.24 15.68 14.56 12.61 10 .49 9.4, liPS 11.19 10.36 10.53 10.75 12.03 13.97 16.55 16.78 16.GO 15.93 13.89 IJ.9 
CLO 77.56 75.32 74.51 76.37 73.9Z 83.4& 81.07 62.&5 70.49 77.14 71.89 7 .23 

46 N SPO ~.6G 9.66 7. 83 7.39 6.19 6.20 6.40 0.31 6.03 8.43 9.9" 9.73 
132 W AIR 7.11 6.97 7.10 7. 98 9.81t 12.69 llt.30 15.9a 15.57 13.51 10.18 8.11 

SEA 7.77 7.08 7.011 7.5& g.20 11.63 13.92 16.04 15.g3 1".00 11.66 9.51 
IIPA 8.2g 8.37 8.3.3 6.9& 10.32 12. 34 13 .99 15.59 15.05 12.46 10 .68 9.08 
VPS 1 J .58 10 .1 a 10.12 10.104 11.72 13.75 15.99 18.34 18.18 16.07 13.79 1 •• 9,. 
CLO 75.5'J 6,1.4,1 75.42 74.12 76.59 83.66 88. 'H 87.93 78.62 71.55 76.04 1 .31 

108 N SPO 1\."9 'J.&5 9.H 6.06 6.65 6.51 S.75 6.81 8.C8 8.98 10 .08 1D.82 
13.3 W AIR 0.71 7. as 6.61 7.71 6.g9 11.60 13.70 15.23 15.22 12.11 9.8" 7.,1 SEA ~.G6 7.28 7.'52 7.70 6. d7 11.25 1 J. 3 2 15.37 15.28 13.22 11.16 8. 6 

IIPA 7.g5 8.51 8.11 6.36 g.62 11.17 11.30 14.1'2 14.36 11.63 10.07 ,,. 21 
liPS 1J.,,2 10.27 10 .ltl 10.55 11. itS 13.41 15.36 17.52 17.45 15.26 13.33 p.,.9 
CLO 72.'Jl 70.5 '=j 75.88 72.72 81.25 86.12 66.12 65.30 74.21 72.,.7 79.6,. 1t.53 

1t8 N SPO 1. 27 10.22 'J • .39 7.98 6.55 &.68 It. 73 7.04 11.71 9.46 10 .11 11.16 
134 W AIR 5.7,) &.55 6.22 7.40 ''1.55 11.89 IIt.l1 14.92 IIt.66 13.06 10.07 7.10 

:lEA 7. 5 C 7.27 7.26 7.1" ... 56 1 O. 9 1 13.55 15.04 llt.68 13.30 11.09 '·'t 'IPA 7.52 8.2& 7.104 6.,12 g.Sg 11.75 13.29 14.51 14.18 1Z .1t7 li·~5 It:! liPS 1 J. 'oJ 1 a • 2 3 10.24 10. ,12 11.1 9 1.3.11 15.57 17.17 16.Q8 15.33 t • 6 
CLD 77. Ul 7&.17 72.'H 74.02 62.7g 85.03 81t.&9 82.86 77. '~" 77 .50 7Z.23 80.92 



lATllON JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

1t9 N SPO IJ.05 7.91 8.26 7.1t1t 5.93 5.07 6.29 5.29 5.66 7.25 7.20 8.59 
126 W AIR 6.24 7.91t 7.1a 6.42 11.21 12.28 llt.lto llt.75 13 .1t7 11.87 9.20 7.73 

SEA 8.28 8.09 8.01t 8.71t 10.42 11.85 12.91 13. &4 13.42 11.57 10."0 9.33 
wPA 8.01t 9. a 7 8.1t9 9.24 10.95 12.33 14.20 14.79 13.11 11.69 9.73 9.03 
'JPS 10.97 11.27 10.8a 11.31 12.09 13. '14 IIt.97 15.74 15.50 13.71 12.68 11.79 
GLO 79.72 75.96 7D.27 F,2.D6 02.6<) 6&.79 55.3l 56.76 58.70 66.50 61.00 75.5~ 

1t9 N SPO 8.93 8.09 8.53 7.95 6.63 6.47 6.65 1;.52 6.9a 7.61 8.01 9.21 
127 W AIR 6.1t7 7. J7 7.3Z 8.46 10.91 13.11 Ift.32 15.44 14.38 12."5 10.11 '.9~ 

SEA 8.35 7.76 7.96 8.66 10.1t5 12.33 13 •. 36 14.53 14.15 12.77 10.81 9.26 
VPA 8.07 8.49 8.'+6 9.t 0 10.63 12.49 lft.23 15.29 14.G5 12.29 10.10 8.9f VPS 11. a 1 1().61 10.75 11.25 12.7 Z 14.'+0 15 ... a 16.63 16.26 IIt.82 13.03 11.7 
CLD 66.72 71.08 70.68 67.11 63.76 & J. 31t 60.08 5&.25 58. &6 70.29 7Z. !17 68.82 

1t9 N SPO 9.63 9.3ft 11.6& 8.27 7.ga 7.21 7.39 6.7a 7.'+9 6.81 8.95 9.65 
128 w AIR &.68 7.27 7.11 8.39 10.5& 12.3& lit. 2 7 15.82 llt.75 12.79 9.78 7.81 

SEA 6.08 7.96 7.7& 8.20 10.1t7 11.80 IIt.05 15. It .. 1".80 13.00 10 .86 9.1~ 
'JPA 8.53 8.63 8.53 9.08 10.1t8 11.78 14.1" 15.56 1,+.22 12.21 9.89 9.08 
'JPS 10.82 10.75 10.6J 10.91 12.72 13.88 16.09 17.63 1&.92 15.01t 13.06 11.6~ 
CLO 79.00 72. ft 7 77 .&9 72.36 71t.25 73.05 70.04 68.18 62.11 68.52 72.87 75.65 

1t9 N SPO 9.1t2 8.50 8.77 8.0,. 6.75 &. qz 6.8" 6.7e 7.38 <).28 8.97 9.85 
129 w AIR &031 7.39 7.21t 7.96 10015 12.29 Ift.50 15.92 1 It. 60 12.63 10.27 8.15 

SEA 7.91 7.65 7.58 7.91 9.Q7 12.02 14.17 15.5 J 15.07 13.27 11.38 9.25 
'JPA 8.19 8.52 8.'53 8.81 10.31 12.07 13.95 15.57 IIt.15 11.80 10.26 9.10 
'JPS 11).70 }g.51 10.47 ~0.70 12.30 IIt.l1 1&.21 17.69 17 .19 ~5.33 13.50 11.71 ClO 71t.15 .81 69.98 9.89 7601 2 77.21 76.3a 71.56 61t.70 8.ltl 11.01 82.8 

1t9 N SPO 10.77 10.1t5 8.41 8.&5 6.&" &.52 &.58 7.10 7.99 8.58 8.66 10.56 
130 W A~R 6.95 7."3 7.29 ,.07 '1.'17 11. 'Itt 1,..15 15.80 15.21 il.81 10 .56 a.17 

S A a.56 7.9a 7.62 .88 CJ.1t1 11.56 13.6" 15.58 15.13 1].32 11.S7 9.36 
'JPA 8.1t2 8.78 8.32 8.7'} 1Q.08 11.8] 13.r'} 15.13 11t.28 12.33 10 ..... 8.99 - VPS 11.18 10.71 10.50 10.67 11.8 .. 1].67 15.68 17.77 17.26 15.31t 13.71 11.79 

VI eLD 77.36 7J.70 72.5CJ 73.36 77. a9 81.0It 7 <:J.16 7E1d] 70.65 73.27 77.00 73.13 +> 
1t9 N SPO 10. Jl 10.13 9.34 8.85 &.91 &.03 6.6] 7.22 7.112 8.35 8.116 9.'1 

131 W AIR 7.oa 7.3& 7.14 8.09 CJ.66 12.10 13.CJ .. 15. "9 14.77 13.12 10.25 I.~3 
SEA 8.1t3 8.4,. 7.55 7.73 g.Zg 11.48 13.67 15.36 l,..CJI 13.,.5 11.62 9."3 oJPA 6.58 8.&6 8.08 8.93 CJ.7CJ 11.15 13.,.7 15. 05 14. J9 12.55 10.21 9.27 
'JPS 11.0'1 H.OCJ li1."3 10.56 11.75 13.58 15.f-,} 17.51 17. D8 15.1tS 13.75 11.1' 
CLO 60. J7 H.18 72.77 7CJ.Jq 72.SCJ 82. 'H 8 ..... 9 81.CJO 73.CJ8 73.10 n.az 7~.76 

1t9 H SPO lJ.OCJ l°·F CJ.22 8.27 &.68 7.01 6.p 7.~O 8.16 CJ.57 9."1 9.77 
132 w AIR 6.11 6. 6 &.69 7.27 9.ItO 11.22 1... It 15. b 1,..89 12."~ 9.&1 7.66 

SEA 7.66 7.35 7.17 7.32 11.72 lJ.93 13.,.3 15.35 14.77 n.n 10.117 I.I~ 
'JPA 7.83 8.26 8.10 8.37 <:J.79 11. &0 13.69 1".8" IIt.27 12.~2 lJ:U I." 'IPS 10.51 10.30 10.19 10.27 11.Jl 11012 15.,.a 17.52 16.90 15. 6 It ... 
CLO 79.53 79.12 71t.12 71.69 79.1t1 85. E>6 ~~.91 76.9" 75.26 73.69 72.50 aD.S" 

.. 9 H SPO 9.92 10.38 9.50 8.68 7.06 6.80 5.97 7.:51 6.01 8.67 1~.S2 1,.51' 133 W AIR 5. qz &.,.8 6.37 7.20 8.77 10.91 13.57 15.23 1,..62 12.32 .91 .51 SEA 7.55 6.78 6.85 7.20 8.53 10.65 13.33 15.33 1,..76 n.02 11.17 !.a5 'JPA 7.80 a.1t6 7.n 8. It It <:J.63 11.13 13.ll h.,}5 1,..31 11.87 1O.n 1.61 'IPS ,c ..... 9.CJO 9.95 1°'A 8 H· 17 1~. 9~ 15 • 38 17'''1 ;6.85 J5 .,6 U:U U:U CLD 9.,.8 83.11 72.61 75. 8 .61 8 .2 7.19 ".3 1.91 1 ... 

,.9 H SPO 10.01 9.69 9."9 8.66 6.26 7.0" 1).12 6.7" 8.0a 9.9" 10.71 l!eU 134 W AlR 6.10 6.50 6.01 6.1~ 8.89 1 '1. 85 
H:f1 15.~tt 1 .. • .. 8 1~.8~ , ... :11 S A 7.,.3 6.83 6.8" 7.0 8.2 10.51 1". 9 llt.3 1 .3 1 ., 

VPA 7.9a 8.08 7.8" a.02 9.1t6 11.10 13.2; IIt.a8 13.71 U.~S •. z .1:J. VPS 10.35 1. 95 9.95 10.06 10.98 12.76 15.16 17.13 .6.31 ...... 6 l,·7 CLD 79.32 7 .72 7 ..... il 69.89 78.35 86.38 86.69 85.1" ".02 3.3~ .15 
.. 9 N SPD 1'3.10 9.93 9.43 a.12 7.08 6.a6 6.16 7.DD 11.'8 •• u u.u 1,.15 USN AIR 5. J9 6.13 6.23 6.88 a.69 10.82 lJ.aa llt.71 1 ... 25 12.11 •• 3~ ·"1 SEA 7.2~ &.80 6.60 &.83 11.29 1~. 21 12.7~ 1".&2 14.1j lZ.~6 1' .... I:' VPA 7." 8.02 7.99 8.19 9.56 11.2It 13.1 lit. Sit ll.a 11.19 .,~ 

'IPS 10.20 9.91 9.78 9.93 10.99 12.5" llt.7a 16.70 .6.38 .... 52 .'.12 n:lt CLO 81.18 81.00 711.00 110,"8 81.25 19.22 a9."1 lit. lit 7.50 '.26 6.Za 
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50 N SPO 7.26 9.33 6.27 7.57 5.84 4.41 &.04 3.83 5.50 7.39 9.99 8.&9 
127 W AIR 6.12 7.75 7.33 8.48 10.31 11.86 14.67 13.74 12.88 11.10 7.21 7.57 

SEA 7.18 7.25 6.64 8.55 10.48 11.38 13.&8 11.31 10.80 10 ..... 9.72 7.42 
VPA 7.63 9. as 7.70 8.39 9.43 11.29 14.31 13.08 12.91 10.61 8.7" 8.12 
'IPS 1\).22 10.22 9.61 11.17 12.78 13.60 15.83 13.59 13.1" 12.78 12.07 ur.3CJ 
CLO 88.88 87.50 70.19 &8.75 61t.77 88.54 57.89 13.43 63.58 78.57 83.33 81.25 

50 N SPO 9.79 9.17 7.92 8.19 6.53 7.38 &.71 6.22 5.80 7.08 7.51 11.31 
128 W AIR 6.19 7.00 7.71 7.99 10.1& 12.70 13.81 15.79 13.86 11.88 9.56 7.&3 

SEA 6.24 8.13 8.10 8.84 10.46 12.2& 13.19 llt.22 13.15 11.97 111.76 «J.ID 
vPA 6.G6 9.10 8.39 8.71 10.32 11.90 13.87 15.53 13.42 11.85 10.00 11.72 
VPS lil.94 10.87 10.83 11.39 12.72 14.34 15.25 1&.38 15.21 14.11 12.95 11.&1 
CLO 82.42 78.80 83.92 69.81 &5.00 61.88 63.55 51.63 55.95 71.68 71t.77 74.64 

51l N SPO 9.32 9.14 8.90 9.20 &.25 7.65 7.22 6.4& 7.89 8.64 9.17 9.02 
129 W AIR 7.01 7.54 &.80 7.87 10.31 12.45 14.28 15.48 14.5" 12.02 9.18 &.89 

SEA 8.3& 7.95 7.74 8.51 9.93 12.26 13.79 15. 04 14.30 12.50 10.40 8.79 
VPA 6.41 8.82 8.29 8.1& 10.23 12.23 13.82 15.19 14.12 11.83 9.79 8.21 
'IPS 11.04 10.13 10.59 11.11t 12.28 14.35 15.86 17.19 16.39 14.55 12.6& 11.36 
CLO 79.77 76.92 78.&2 &8.13 &7.41 79.43 67.13 74.87 &5.43 64.85 79.1& 71.55 

50 N SPO 10.05 9.23 9.22 7.87 7.02 6.&2 6.&7 7.1& 7.8& 8.45 9.53 8.59 
130 \oj AIR 6.79 7.16 7.07 8.07 9.62 11.71 13.90 15.58 14.77 12.34 10 .08 7.93 

SEA 6.4& 7.83 7.74 6.22 9.73 11.56 13.74 15.18 14.80 13.25 11.05 9. ;J& 
VPA 8.46 8.58 8.23 8.79 10.00 11.88 13.70 14.98 14.62 12.14 10.38 9.23 
liPS 11.12 10. &5 10.57 10.94 12.11 13.68 15.77 17.34 16.90 15.28 13.22 t"f.79 
CLO 82.99 80.74 76.22 73.06 70.52 81.48 79.81 77.15 68.04 13.25 77.02 83.56 

50 N SPO 9.59 10.17 9.31 7.84 6.89 &.11 6.3& 6.69 7.85 8.94 9.53 9.90 
131 \oj AIR 6.77 7.12 6.76 7.61 9.62 11.82 13.8& 15.44 14.70 12.58 9.95 ~:n SEA 8.44 8.04 7.49 8.13 9.51 11.54 13.58 15.36 14.83 13.19 10.99 

VPA 8.20 6.45 8.11 8.76 9.81 11.52 13.52 15.11 14.27 12.21 10.08 9.23 - liPS 11.10 10.79 10.41l 11l.85 11.93 13.65 15.62 17.52 16.92 15.21 13.18 11.63 
VI CLO 74.26 75.33 74.55 71.59 73 .12 82.14 81.40 8il.90 73.60 75.68 7&.62 72.33 
VI 

50 N SPO 9.27 6.86 8.88 7.61 6.57 6.59 6.22 6.27 1.85 9.78 10.31 9.9& 
132 w AIR 6.04 &.60 6.05 1.4& 8.94 11.16 13.2& 15.31 14.48 12.11 9."0 6.99 

SEA 7.58 7.31 7.20 7.45 9.17 11.03 13.36 15.31 14.70 12.83 10 .56 8.&7 
VPA 7.82 8.54 7.77 8.,.8 9.62 11.53 13.0 8 14.79 13.97 11.90 9.85 8.6& 
'IPS 1a.45 10.28 10.1/1 10.38 11.65 13.22 15.38 17 .,.7 16.80 14.86 12.82 11.26 
ClO 81.06 80.57 7&.19 71.42 75.32 8,..88 81t.28 17.48 68.93 7&.93 78.21 68.75 

5a N SPO 9.29 10.38 9.45 7.97 7.10 6.90 &.14 &.62 8.17 9.13 10.48 11 ... 3 
133 \oj AIR 6.01 6.21 6.32 &.9& 8.93 11.33 13.27 15.00 14.21 12.02 9.38 7.31 

SEA 7.64 7.17 6.98 7.42 8.90 10.97 13.23 14.88 14.39 12.81 10.19 8 ... D 
IIPA 7.89 8.17 7.9& 8.29 9.47 11.50 13.38 14.54 13.75 11.43 9.79 8.&0 
'IPS 10.50 10.17 10.03 10.36 11.44 13.15 15.27 16.98 16.46 1".85 12.50 11.117 
CLO 82.61 79.1i1 75.97 70.79 77.18 85.99 85.52 79.1& 70.99 70.56 79.00 79.72 

sa N SPO 10.96 9.16 8.11 8.1t2 7.13 6.72 4.92 6.87 7.95 9.83 10."2 10.71 
134 W AIR 6.29 7.11 6.54 7.01 8.86 11.14 13.43 14.91 14. J2 12.04 8.58 7.1 

SEA 3.60 7.45 7.13 7.u5 8.70 10.33 13.12 15.24 14.13 12.65 IIJ.57 9.18 
IIPA 8.33 8.52 7.94 8.19 9.1t2 11.51 13.01t 14.56 13 .10 11.63 9.34 8.64 
'IPS 11.23 10.37 10.12 10.08 11.30 12.59 15.1& 17. Jq 16.18 14.69 12.81 11.66 
ClO 80.12 79.69 73.59 74.85 81.25 89.00 82.25 82.23 72.14 76.00 76.02 77.78 

51] N SPO 1 J • 58 10.29 9.32 8.68 7.45 6.76 5.&3 6.61 8.97 9.90 10.39 10.09 
135 W AIR 5.77 &.29 6.13 6.73 8.31 10.48 12.87 IIt.81 15.00 11.86 9.18 6.76 

SEA 7.G5 6.92 &.17 6.91t 8.36 10.38 12.67 14.71 14.99 12.56 10 .39 8.25 
IIPA 7.65 6. a 6 7.81 8.1& 9.15 11. 06 12.96 14.52 14.1t2 11.34 9.69 8.11 
VPS 1 U • C 9 9.99 9.g0 10.01 11. a 7 12.66 14.72 16.81 17.11 14.62 12.66 10.95 
CLO 77.28 81. 8 2 68.91 70.1t2 78.69 69.71t 89.98 85.00 74.66 73.02 7&.98 78 ..... 

5 a N SPO 9.84 10.33 8.37 9.17 7.g7 7.59 5.41 6.69 8.47 10.0 1 10.98 11.08 
13& W AIR & .16 &.30 6.22 6.56 6.02 11.22 12.&7 14.61] 13.78 11.70 8.56 1.Z7 

SEA 7.47 7.64 7.21 6.51 8.32 10.89 12.39 14.28 14. !i6 12.60 9.76 3:U VPA 7.78 8.JO 8.01 7.83 8.72 11.3" 12.56 14.14 13.30 11."2 8.8& 
'IPS 10.39 11) .51 10.18 9.71 11. a 3 13.08 14.43 16.35 1&.10 14.69 12.12 10.82 
CLO 77.36 80.6'+ 79.72 79. 05 82.05 90.02 n.14 86.73 76.57 77.25 78.50 83.00 
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