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ABSTRACT 

C. Fitzpatrick and E. B. Colbourne. 2000. Temperature, salinity and density atlas 
for Station 27. Can. Data Rep.ofHydrogr. Ocean Sci. No. 154: v + 99 p. 

Monthly means of temperature, salinity and density for the Station 27 
(Latitude 47° 32.8' N, 52° 35 .2' W) oceanographic data set are presented. The time 
series from 1946 to 2000 is available at standard water depths of near surface, 10, 
20,30,50,75,100,125, 150-m and near bottom at 176-m. Monthly anomalies of 
temperature, salinity and density are also presented, based on the reference period of 
1961-1990. In addition, monthly statistical summaries for each water depth over 
the complete time period, which includes monthly means, standard deviations, 
standard errors and minimum and maximum values are also included. 

RESUME 

C. Fitzpatrick and E. B. Colbourne. 2000. Temperature, salinity and density atlas 
for Station 27. Can. Data Rep.ofHydrogr. Ocean Sci. No. 154: v + 99 p. 

Les moyennes mensuelles de temperature, de salinite et de densite pour 
l'ensemble de donnees oceanographiques de la station 27 (latitude 47° 32,8' N, 52° 
35,2' 0) sont presentees dans Ie present rapport. La serie chronologique de 1946 II 
2000 est illustree aux profondeurs standard suivantes : pres de la surface, 10m, 20 
m, 30 m, 50 m, 75 m, 100 m, 125 m, 150 m et pres du fond 11176 m. Les anomalies 
mensuelles en matiere de temperature, de salinite et de densite sont aussi presentees, 
avec comme la periode de reference 1961 II 1990. Le rapport comprend aussi pour 
chaque profondeur des sommaires statistiques mensuels qui couvrent toute la 
peri ode visee, et qui incluent les moyennes mensuelles, les ecarts standard, les 
erreurs standard et les va leurs minimales et maximales. 
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INTRODUCTION 

Historically, Station 27 (Latitude 41' 32.8' N, 52· 35.2' W) was the first hydrographic 
monitoring station in the standard St. John's to Flemish Cap transect established in 1946. It 
is located about 8 km off St. John's harbour Newfoundland (Fig. 1), in a water depth of 176 
m. This station is located in the Avalon Channel where cold sub-zero·C water that forms 
the cold-intermediate-layer (CIL) on the continental shelf is present year around in water 
depths from about 100 m to the bottom at 175 m. In recent years the station has been 
occupied on a regular basis primarily by oceanographic and fisheries research vessels at a 
frequency of about 2-4 times per month on average. Thus the Station 27 oceanographic 
data set is one of the most widely used time series in the Northwest Atlantic for providing 
indices of ocean climate change and physical environmental influences on various aspects 
of the fisheries. 

Previous reviews of the Station 27 data set include a study by Huyer and Verney (1975) 
in which temperature, salinity and density data from 1950 to 1959 were presented. Keeley 
(1981) extended the review from 1946 to 1977. Additional studies using the Station 27 
database have included extensive analysis of temperature and salinity variability along the 
east and northeast Newfoundland Shelf (Bailey, 1961, Petrie et al. 1988, Petrie et al. 1991, 
Petrie et al. 1992, Templeman, 1975). Drinkwater and Trites (1986) have compiled 
monthly averaged temperature and salinity values for standard areas over the entire Grand 
Bank and most of the northeast Newfoundland Shelfup to 1982. More recently, Colbourne 
and Fitzpatrick (1994) presented an analysis of the Station 27 data set for the years 1978 to 
1993. This data report provides an update of the time series and also provides the data in a 
format suitable for general use. 

DATA 

The data contained in this report were compiled and archived at the Northwest Atlantic 
Fisheries Center (NAFC) in St. John's Newfoundland, Canada. The data is also available 
from the Marine Environmental Data Service (MEDS) in Ottawa, Canada. Most of the data 
were collected at standard nomina1 depths of 0,10,20,30,50,75,100,125,150, and 175 m 
using water-sampling bottles fitted with reversing thermometers. Since the 1960s and up to 
the present a considerable amount of data were also collected using mechanical and 
electronic bathythermographs and since the late 1970s conductivity-temperature-depth 
(Cm) recorders have been used extensively. The expected accuracy's of these data range 
from :I:: 0.2 ·C in temperature for bathythermographs to :I:: 0.02 for reversing thermometers 
and :I:: 0.005 ·C for cms. Salinities are accurate to within :I:: 0.02 from bottle titrations to 
:1::0.005 from cm measurements. Densities are reported as sigma-t values. These were 
calculated using the UNESCO equation of state for seawater (Millero, et al. 1980). 
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TIle distribution of temperature and salinity data collected among years and by season 
was reviewed by Colbourne and Fitzpatrick (1994) for the years 1946 to 1993. Tables 1 and 
2 present an updated analysis for the years 1946 to 1999. The entries in these tables indicate 
the number of station occupations when temperature and salinity measurements were made 
at a minimum of one standard depth. The number of temperature (salinity) profiles 
collected from 1946 to 1979 accounted for about 40% (46%) of the data. Since 1980 there 
has been a large increase in data collection with an average of 45 to 50 profiles per year. 
The 1980s accounted for 24% (22%) and the 1990s accounted for 36% (32%) of the data. 
The seasonal distribution shows a bias towards maximum station occupation in spring and 
early summer to a minimum in the winter months but otherwise reasonably well sampled. 
The number of temperature (salinity) profiles collected during the winter (January, February 
and March) accounted for 18% (17"10) in the spring (April, May and June), 32% (32%) in 
the summer (July, August and September) 24% (26%) and in the fall (October, November 
and December) 26% (25%). 

DATA ANALYSIS 

The Station 27 data were quality controlled for obvious spikes and range restricted. The 
profiles were not extrapolated beyond their depth range but were interpolated onto standard 
depths. Data for each day of the month were computed by linear interpolation between 
actual observations during the month. For months in which no data were available either at 
the beginning or the end of the month, data from the preceding or following month were 
used in the interpolation. Monthly mean temperature, salinity and sigma-t values were then 
computed by summing all data over each day of the month. Some temporal biasing in the 
calculation of monthly averages are likely given the variations in the amount of data 
collected from year to year and when the data for a particular month are not distributed 
evenly throughout the month. Also some months have only one measurement while others 
have several. 

To calculate anomalies the data for all years were first sorted by day-of-the-year to 
determine the seasonal cycle. Following the general methods of Akenhead (1987) and 
Myers et al. (1990) the seasonal cycles of temperature, salinity and density at selected water 
depths were determined by fitting least-squares regressions to the data. The fitted values 
were the mean and 4 sine and cosine pairs representing 4 harmonics (I, 1/2, 113 and 114 
years). The amplitude of the seasonal cycle was then computed by summing the mean and 
the 4 sine and cosine terms of the form c/Cos( oJ) and s~in( (d), where (l) is the frequency 
(2 tVTJ, T is the period of the f' harmonic, t is the day of the year and CI and Sl are the least­
squares fitted coefficients. The amplitude and phase of each harmonic are given by 
(C?+Sllfl and tan-I(s;lc,) respectively. Colbourne and Fitzpatrick (1994) provided tables of 
regression coefficients, the mean and the amplitude and phase for each harmonic based on 
all data from 1946 to 1993 at standard oceanographic depths. TIle anomalies were then 
calculated by subtracting the amplitude of the least squares fitted value of the seasonal cycle 
for the same day of the year from each observation. Summary statistics by month of the 
entire time series were computed using a standard statistical package (SAS 1993). 
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DATA PRODUcrS 

Appendix A-I contains monthly averages of temperature by year for each standard 
depth. Months for which no data were available are left blank. The yearly average is 
simply the average over the months in which there were data available. Therefore, these 
values should be used with caution. Appendix A-2 contains the overall monthly statistical 
summaries for temperature at each standard depth and Appendix A-3 contains monthly 
average temperature anomalies by year. Similarly, Appendixes B and C contains salinity 
and sigma-t monthly and summary statistical information. 

The data presented in this report are currently available on the Department of 
Fisheries and Oceans (DFO) World Wide Web sites, either via the DFO nation site 
(hUp:!lwww.dfo-mpo.gc.ca) through regional links or from the DFO oceanography site 
at the Northwest Atlantic Fisheries Center (NAFC) St. John's Newfoundland at URL: 
hUp:lloceanography.nwafc.nf.ca:8I1datasets/stn27. The tables contained in the report 
are available in Microsoft Excel spreadsheet files at standard depths. Additional 
information may be obtained from the authors at email addresses:fi tzpatrickc@dfo~ 
mpo.qc.ca.orcolbourn@dfo-mpo.qc.ca. 
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Fig. 1. Location map showing the position of Station 27. 
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YEAR JAN F£8 MAR APR MAY JUN_ JUL AUG SEP OCT NOV DEC 
1946 0 0 0 0 0 2 3 2 3 14 
1947 0 0 lOS 
1946 ( 0 0 
1~ • 7 
1950 1 2 1 1 1: 

954 2 12 12 11 
1 2 2 1 15 
1 1 2 1 1~ 

121 1 
1 2 2 2 1 1 1; 
1 2 _1 2 1 3 l ' 

;0 11 3 3 2 1 22 

I 1961 0 3 0 24 

3 1 2 
o 1 3 2 2 2 2 23 

1967 1 2 2 2 24 
1961 3 30 
19 1 2 

3 3 2 2 2 o 
2 2 2 3 2 1 1 
2 2 2 2 2 o 2' 

173 2 2 2' 
1974 o 
191 2 

4 2 2 1 2 
3 1 2 2 2 26 

2 3 1 o 18 
179 2 

14 2 54 5 6 38 
1985 4 15~ 

~4---~~1~--~1--~4--~--~--~:--~~+-~+-~5~~~~~-~: 
1988 1 0 3 6 3 6 41 
19893 4 6 2 ~ 

1990 4 ~ 

1991 11 
6 1: 

5 5 8 1 4 6 4 
11 4 3 6 4 4 4 5 

,995 2 3 1 4 6 4 57 
7 5 58 
4 5 

11 3 4 4 
2 0 2 4 4 3 

93 104 87 137 208 177 154 119 125 144 1561 114 1618 

Table I. The number of monthly temperature profiles available at Station 27 by year. 
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MAR APR MAY JUN JUL AUG OCT NOV DEC- TOTAL 
a 1 2 3 2 14 
a 1 1 2 9 

18 1 1 1 1 o 0 6 
149 o 0 o 0 -1 0 1 2 0 5 
ISO 0 C 1 2 0 1 2 1 2 0 

1951 1 1 1 2 1 a 0 
1952 o 0 2 2 1 a 1 

1 1 15 
2 1 1 17 

2 1 1 1: 
1956 2 3 211 
1957 1 :1 2 1 2 l' 

1 3 1: 
19 
22 

2 o 1 24 
1 o 3 2 2 1 4 

1963 2 1 3 1 3 2 1 2 3 2 
1964 3 2 3 1 

1 26 
2 23 

1 3 2 2 24 
1 !8 3 2 3 2 3 3 3 2 3 1 
1969 1 1 3 3 2 2 1 3 1 11 

1 3 2 2 C 2 3 1 
1 2 3 1 2 2' 
1 2 2 2 2 C 21 

73 1 2 • 1 3 2 2 
1974 1 1 2 ~ 2 3 1 2 3 2 
1975 2 1 (j 3 2 

2 2 1 2 1 2 
trr. 1 J 1 1 2 25 
-117: < 1 2 1 1 1 
H79 2 ~ J 3 2 J J 3 

{ 

""""i981 :1 C 2 2 26 

1~5 ~ 4 5 7 3 ~ ~ 3 4 ~ 
1986 J S -1 J 1 

"""1987 2 1 32 

1900 2 2 1 1 € ~ ! , 3 ~ C 
1991 { , ! , 

1 -~ , 31 
J € , E 41 

, ~ 1C e, , 41 

1997 ! C ( ! , ~ 2 2 42 
""""i998 1', S 3 4! 

~~~~~~~~-=~~-=~~~~~~~~~~3~~4( tTo'i'Ai 7 8 7 11S m 1601 13! 11 11: 131 12 93 141 

Table 2, The number of monthly salinity profiles available at Station 27 by year, 
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Appendix A-I. Monthly averages of temperature by year at standard depths. 
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MONTHLY AVERAGE SURFACE TEMPERATURES (oCI 

I YEAR JAM FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVG 

1946 7.03 8.61 14.09 13.49 9.1' 4.46 1.90 8.38 
1947 -1 .20 0.69 4.38 10.48 11 .32 8.17 5.64 
1948 -O.SO 1.561 6.83 8.95 4.21 

1949 7.10 12.49 11 .11 2.41 8.28 
1950 -=1:35 -=0.08 5.27 9.02 12.06 11:6C 4.60 3.49 5.58 
1951 0.1: -0.58 -0.19 1T7~-= 31-=-.. 'C06=+-~7' .. ~10-"'1~1T7. 11.28 11 .39 9.59 5.41 
1952 0.02 0.60 2.97 6.34 10.03 14.67 11 .8E 9.35 2.46 6.48 

1953 o:G4 i.64 '2.32 10.7211 .7 11 .56 . 9.17 5.60 2.30 6.01 
1954 -0.29 -1 .05 -O.4e -0.56 0.69 4.46 9.81 11.79 10.54 7.89 4.59 2.42 4.16 
1955 1.00 -0.02 - ' .01 -0.20 3.48 8.32 11 .10 10.45 6.93 4.96 2.20 4.29 

19s6 1.13 o:G4 ~ -Q.33 1.25 4:B8 9.22 11 .75 10.97 8.18 5.80 2.78 4.59 
-1957 -=0.38 -1.65 -1 .63 -1.04 0.13 3,39W.DC 10.817.69 5.44 1.75 3.14 
1958 0.56 0.15 0.02 .10 2.86 5.94 10.38 11 .96 11 .35 8.21 4.95 1.4 4.91 

""i959 -:0:35 -1.38 -1 .62 --:o:ss 1.25 3.74 8.63 13.32 11 .88 8.48 5.10 2.3 4.21 
1960 0.01 -=o:sg -=0,15 1.56 6:36 9.95 13.45 12.951 - 8.93 5.33 1.8 5.43 
1961 -0.06 -1.43 0,81 5.36 10.70 14.18 11 .73 11 ,2C 7.26 6.64 

"'i962 1.08 -0.60 -1.07 2.14 4.28 9.15 11 .94 10.7: 9.22 6.13 5.3C 
1963 0.91 -:0:32 --:-,:00 -=0.53 -f3§ 4:97 10.3: "2.47 11 .01 - 8.53 5.89 1.7C 4.61 
1964 -0.01 -1 .1: -1.44 -0.54 0,44 5.61 8.4C 11 .16 11.17 8.46 4.82 2.55 4.1 

1965 -1.25 -1 .12 0:00 1.18 5.01 9.19 11 .84 11.88 8.63 5.04 2.75 4.84 
1966:if.3(j -=0:3€ 0 .22 1-:85 6:00 9.57 11 .65 10.80 -8.25 5.33 3.15 5.1 
1967 1.16 -0,7: -1 .39 -1 .35 0.03 4.63 11.02 15.53 13.30 10.91 7.57 3.43 5.34 
1968 1.02 0.25 -0.39 0.27 1.67 4.16 8.53 11.02 10.76 8.63 5.65 2.78 4.53 

1969 0.59 -=o:os D:2Ji j.5E '2.21' ~ 8.4C 11.19 11 .59 - 8.2S 5.36 3.83 4.84 
1970 1.04 0.04 0.1 l.37 3.1! 6.01 11.53 13.89 8.91 6.6E 2.4~ 4.93 
1971 -0.48 -1 .0' -0.56 l.8E 3.2E 7.4' 10.ge 13.98 11 .82 8.55 5.02 2.08 5.1 E 

1972 --.:0:23 --=1:41 :T:21 -=0.81 ~ 5.0€ 9.2E 11 .03 10.07 8.63 4.77 4.24 
1973 -1 .64 -1 .48 -1.4C -0.88 0.41 4.7C 10.47 12.03 11.89 9.33 5.36 2.75 4.30 
1974 0.07 -1 .19 -1 .03 -0.17 1.38 3.30 7.45 11 .1 12.21 8.88 4.64 4.27 

"1 m --:o:n "'f.02 3.04 10.29 13.23 11 .82 8,21 4.55 2.27 5.97 
"1 m -0.83 -0.93 0 .13 2,93 5. fa -9.5 12.~ - 8.2! 3.46 1.56 4.16 

1177 -0.21 -1 .47 -1 .24 -0.03 2,6' 6,17 9.1 10.96 10.82 8.4, ~.56 1.76 4.37 
1978 0.20 -O.SOI -0.2' 2.5' 3.95 9.3 10.2E 7. 8~ JT3 4.15 

1979 0:52 -:0:46 -:o:B1 j.13'T.62 If73 11.12 14,39 12.26 -9.05 5.43 2.26 5.19 
1980 0.13 -1 .36 ).01 2.21 5.73 9.20 11 .75 10.18 8.19 4.03 2.29 4.7E 
1981 -0.25 -0.05 '.13 3.691 6.90 11.04 12.21 8.81 5.72 3.38 5.H 

1982 o:B3 -:0:92 --=1.33 -=0,332:30 5.55 9.13 12.37 9.12 6.05 4.21 
1983 -0.80 1.56 2.56 5.91 10.85 12.14 12.25 10.0C 6.07 2.49 6.3C 
1984 -0.13 -1.27 -0.73 -o.oa 3.65 10.42 13.84 12.39 8.96 4.7C 1.96 4.86 

1915 --::r:oo --=1.59 --::r:65 -=0.73 -0] 4:5 9.94 11:6sT 11 .581 -9.01 4.4C 0.95 3.9E 
1916 -=0.44 -1.47 -1.62 -0.31 2.4 5.8 9.97 13.27 11 .6 8.0C 4.83 1.39 4.4E 

1937 -0.53 -1.62 -1 .66 -1 .27 1.8 6.1 10.94 13.65 11 .0 9.4, 5.66 1.7E 4.62 
1988 0.03 -1 .0a -:o:2li 2:39 5.37 9.69 14.02 12.9 9.9C 4.9E 2.2C 5.47 

1-1989~~~"'jj]~.07~-=~fm~-,-d-~0f:!j .. 0~2....:2~!. 1~E~6~; .. 6~5~11b.2a 12.74 11 .53 8.se 4.6' 1.4C 5.H 
1990 -0.32 -1 .55 -1.43 -0.43 0.93 4.17 9n 13.27 12.54 11 .0~ 5.51 2.56 4.67 
1991 -1 .54 -1 .65 -1.23 -:0:46 2.32 7.36 10.43 9.66 8.66 5.54 1.87 3.7. 

1992 ~~-:{:.:-:r:&l~.....,..d-....:-=O~I.~60_.!.: 11 .~25_~55.4~9_~al',;,;j..12...; 11..;.:11.,;,; 117+...; 11~ 0.88~~ 83 .. ~oe_.; 41 .. ~5E_~ 11.~8_.; 4 .. ~4· 
1993 -iJi7 -1 .70 -1 .67 -0.92 1.18 3.80 7.91 11 .77 10.87 8.7( 5.4~ 2.4i 3.9C 
1994 -0.39 -1.681 -1 .48 -0.36 1.49 4.94 11 .00 14.79 13.14 8.1 5.5E 2.31 4.7E 

1-""i995~~0:34~+..:-:r..;.:IT.gf7+--=~~l-~ "j]~~0.~1.'i~4....;:.:[9 9.56 11 .66 11 .3C9.DE sX 2.6C 4.3, 
J-!996 -=0:& -=0:& 1.0 2.2E 5.5 9.01 13.15 12.oe 8.4, 5.4, 2.59 4.81 
""T997 -ll.5 0.56 4.( 9.39 12.91 11 .4E 9.34 5,n 2.32 5.56 

1998 -0.45 0.35 2.96 6.35 10.74 13.9' 11 .04 8.77 5.57 2.21 5.62 
1999 0.34 0.14 0.91 -3:4£ 6:99 12.43 14.83 12.8E 8.5C 4.67 2.38 6.1~ 
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MONTHLY AVERAGE 10 METER TEMPERATURES (OC) 

I YEAR JAN FE8 MAR APR MAY JUN JUL AUG 5EP OCT NOV DEC AVG 

1941 5.42 
1951 -0.69 -1.41 -1.61 -0.69 0.91 3.23 8.22 12.88 11.72 8.35 4.44 2.15 5.42 • 
19~ 0.29 -0.59 -0.32 1.28 5.74 9.45 11.47 12.90 9.1: 5.13 1.88 3.96 
1961 -0.07 ~ 56 -~ 0.47 5.16 1 ).39 13.01 11 .3· 10. 7~ 7.12 5.12 
1962 1.03 -0. 72 -1.46 1.62 4.00 1.25 11 .16 10.7! 8.80 6.14 5.49 
1963 0.81 -0.35 -1.12 -0.64 1.21 4.95 1.37 11.87 10.7: 8.31 5.71 2.23 4.96 
1964 0.10 -0.94 -1.52 -0.81 (U8 4.78 7.88 10.72 10.!j1 8.32 4.51 2.11 4.42 
1965 0.33 -1.32 -1 .25 -0.56 1.14 4.70 8.67 11.76 8.50 4.84 2.7 ~ 
1966 -0.35 -0.66 -0.05 1.27 5.01 9.35 11 .31 10.72 8.14 5.46 3.1 3.6C 
1967 1.19 -0.83 -1.61 -1.57 -0.17 4.53 10.76 15.16 13.24 10.83 7.29 3.3 4.85 
1968 1.09 -0.06 ~ 0.23 1.51 3.80 7.97 10.41 10.54 8.65 5.57 2.f 5.18 
1969 0.52 -0.06 0.43 1.97 5.53 8.08 11 .01 10.93 8.03 4.95 3.l2 4.32 
1970 1.15 -0.13 -0.06 0.12 2.42 5.74 10.14 12.97 8.7: 6.52 2. 17 5.02 
1971 . -0.49 -1. 26 ~ ~ 2.98 7.10 10.1 1: 1.6C 11.821 8.43 4.92 2.11 4.55 
1972 -0.31 -1. 65 -1.46 -0.89 1.02 4.84 8.80 11 1.6C 9.80 8.52 4.65 4.91 
1973 -1 .72 -1.67 -1.64 -1.22 0.16 3.79 10.13 1: :.00 11.93 9.40 5.19 2.22 3.99 
1974 -0.56 -11 65 -1.48 -0.66 1.13 ~ 6.98 1( ).87 12.Q 8.82 4.84 4.05 
1975 -0.56 -1 . l7 0.72 2.81 9.65 1: :.81 10.81 8.06 4.61 1.88 393 
1976 0.41 -1.24 -1.22 -0.19 1.82 4.78 6.79 1 .13 12.21 8.30 3.56 1.56 4.94 
1977 -0.42 -1 .57 -1 .26 -0.19 2.37 5.~ 8.46 0.70 10.61 8.25 5.35 1.71 3.99 
19~ 0.12 -0.61 -0.97 -0.35 2.01 3.69 8.86 1.65 10.6! 7.80 4.43 4 .17 
1979 0.41 -1 .00 -1.28 0.34 4.43 10.48 ,.79 12 . 3~ 8.46 5.39 2.20 4.48 
1980 0.65 -1.47 -0.32 1.96 5.31 8.7 9.45 10.09 2.94 2.23 5.05 
198~ 0.18 -0.67 0.1· 3.27 6.43 10.49 11 .78 8.68 5.64 3.30 3.96 
1982 0.82 -0.90 -1.37 -0.51 2.22 5.56 8.22 12.13 9.26 6.05 4.93 
1983 -0.68 1.37 2.38 5.79 10.12 11 .37 11 .65 9.46 5.94 2.45 4.15 
1984 -0.28 -1~ 26 -0.96 -0.45 2.71 9.42 10.44 12.11 8.95 .4.60 1,1 5.99 
1985 -1.01 -1. 63 -1.65 -0.96 0.36 3.76 8.62 9.83 11 .50 8.97 4.28 o. 

~ 1986 -0.45 -1 .50 -1 .65 -0.55 2.18 5.86 9.87 12.84 11 .53 7.92 4.76 1. 3. 
1987 -0.531 -1.651 -1 .3§ -0.93 1.38 .~ 9.78 12.88 11.()f 9.39 5.59 1.74 4.35 
1988 -0.05 -1.041 -0.26 1.96 4.80 6.78 11.47 12.71 9.87 4.39 2.33 4.36 
1989 0.06 -1.221 -0.15 1.61 6.28 10.23 12.37 11 .1 : 8.42 4.7 1.43 4.82 
1990 -0.40 -1.631 -1 .57 -0.49 0.66 4.14 9.3' 12.35 12.20 11.05 5.53 2.46 4.99 
1991 -1 .54 -1 .66 -1.28 -0.59 1.98 6.80 8.27 9.64 8.72 5.63 1.83 4.47 
1992 -0.60 -1 .65 -1.54 -0.82 1.1 4.85 7.7 11 .09 10.65 8.04 4.54 1.7: 3.44 
1993 -1.12 -1.74 -1.70 -0.951 0.96 3.64 7.23 10.79 10.30 8.681 5.37 2.41 3.76 
19~ -0.38 -1,70 -1.59 -0.39 1.53 4.74 10.85 14.36 12.66 8.87 5.55 2.38 3·66 
1995 0.27 -1 .18 -1 .61 -1.07 0.42 4.56 9.09 11.50 11 .1 C 9.02 5.39 2.61 4.74 
1996 0.35 -0.60 -0.60 0.07 2.14 5.42 8.75 12.43 12.06 8.43 5.42 2.561 4.18 
1997 0.65 -0.57 0.43 3.34 .75 1: !.65 11.46 9.39 .5.73 2.31 4.70 
1998 0.38 -0.50 0.32 !.66 5.96 11 1.16 1: 1.43 10.51 8.7· 5.54 2.2· 5.41 
1999 0.34 -0.21 0.72 1.23 6.71 1: .19 1<1.60 12.80 8.50 4.59 2.:ll 5.40 
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MONTHLY AVERAGE 20 METER TEMPERATURES ( °C) 

YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVG 

1952 7.40 7.40 
1954 -1.25 -0.70 -0.98 
1955 -0.68 7.60 3.46 
1956 6.82 6.82 
1957 -1.63 -1.09 -0.08 -0.93 
1958 11.42 11.42 
1959 -0.61 -1.40 -1.61 -0.80 0.89 ~~ ~.:§Q*-...,8::.;;.4. -7t-2.;.,:11.1a.39!---;8",: .. 3::;+-1-.:. 4=.46i----!2"'! ... 1~3--.:3;.:; .. 2~· 
1960 0.2: -0.65 -0.35 0.77 ~n ~7it 8.34 12.64 9.08 1.60 4.09 
1961 -0.1' -1.43 -1.7 0.14 1.84 6.68 7.501 10.56 10.36 7.03 4.09 
1962 1~ -0.72 -1.47 1.51 3.71 3.45 4.871 111.36 8.67 5.04 3.75 
1963 on -0.33 -1.13 -0.88 0.51 3.6C 8.96 10.551 111.37 8.25 5.68 2.18 4.04 
1964 0.10 -0.91 -1.49 -0.88 0.27 2.45 4.45 8.831 111.00 8.16 4.21 2.01 3.1C 
1965 0.31 -1.34 -1.30 -0.66 0.903.99 5.09 6.68 7.13 8.04 4.90 2.70 3.04 
1966 -0.35 -0.79 -0.11 0.77 4.1 C 4.89 5.23 9.80 7.67 5.3C 3.02 3.59 
1967 1.13 -0.95 -1.47 -1.55 -0.64 3.38 5.16 9.19 12.51 10.68 6.94 3.25 3.97 
1968 1.06 -0.09 -0.60 -0.04 1.35 2.93 7.43 8.18 9.87 8.48 5.39 2.68 3.89 
1969 0.46 -0.04 -0.09 0.27 1.89 3.39 4.92 9.87 10.61 7.85 4.95 3.83 3.99 
1970 1.16 -0.23 -0.20 -0.01 1.49 4.93 7.94 9.96 8.48 6.12 2.37 3.82 
1971 -0.49 -1.24 -1.1 0.14 2.61 5.50 6.48 9.93 11.24 8.41 4.92 2.09 4.04 
1972 -0.32 -1.66 -1.57 -1.03 0.80 3.13 7.08 9.33 9.20 8.42 4.66 3.46 
1973 -1.76 -1.7: -1.67 -1.33 -0.40 1.24 4.67 9.40 11.65 9.28 5.10 2.26 3.06 
1974 -0.551 -1.63 -1.59 -0.83 1.02 2.55 5.89 7.12 9.22 8.56 4.72 3.14 
1975 -0.56 -1.43 0.33 2.71 5.11 5.89 7.83 4.33 1.87 2.90 
1976 0.33 -1.09 -0.40 1.37 4.12 4.57 8.72 11.72 8.27 3.60 1.58 3.89 
1977 -0.46 -1.591 -1.28 -0.29 1.57 3.91 5.18 10.01 9.88 8.17 5.05 1.75 3.49 
1978 0.14 -0.62 -1.00 -0.58 1.72 2.55 8.06 12.42 10.27 7.75 4.37 4.10 
1979 0.35 -1.03 -1.31 -0.09 1.05 5.46 11.22 12.40 8.90 5.46 2.14 4.05 
1980 0.65 -1.44 -0.40 1.77 4.07 3.62 4.56 9.55 2.86 1.93 2.72 
1981 -0.01 -0.62 0.05 2.51 4.71 10.28 10.60 8.01 5.52 3.33 4.44 
1982 0.77 -0.90 -1.39 -0.70 1.70 5.15 5.16 11.83 8.99 6.08 3.67 
1983 -0.79 -1.43 1.62 4.09 5.79 9.27 11.02 9.31 5.88 2.29 4.7' 
1984 -0.30 -1.29 -1.1 -1.14 -0.30 5.63 6.15 10.13 8.54 4.48 1.73 2.96 
1985 -1.00 -1.61 -1.66 -1.1 0.06 2.65 4.66 7.76 10.96 8.90 4.09 0.92 2.89 
1986 -0.43 -1.51 -1.67 -1.05 1.54 4.87 8.73 7.58 9.76 7.63 4.70 1.36 3.46 
1987 -0.531 -1.651 -1.42 -1.16 0.861 4.031 7.00 10.1 9.53 9.22 5.32 1.72 3.59 
1988 -0.14 -1.081 -0.47 1.41 3.95 2.37 5.82 12.24 9.30 2.96 2.30 3.51 
1989 0.05 -1.271 -0.29 1.10 4.94 7.37 8.07 10.30 8.00 4.75 1.34 4.03 
1990 -0.41 -1.651 -1.57 -0.54 0.60 3.15 5.42 8.90 8.45 10.15 5.44 2.39 3.44 
1: 11 -1.54 -1.66 -1.39 -0.82 1.07 1.31 2.87 7.43 7.62 5.59 1.73 2.02 
1: 12 -0.60 -1.66 -1.581 -0.95 0.96 3.95 6.70 7.81 9.22 7.35 4.51 1.72 3.12 
1: 13 -1.13 -1.74 -1.7' -1.13 0.52 2.821 5.7 9.00 9.46 8.64 5.33 2.27 3.17 
1994 -0.38 -1.70-1.5!j -0.51 1.40 3.35 9.51 12.10 8.70 5.32 2.22 3.94 
1995 0.22 -1.24 -1.65 -1.19 0.04 3.57 9.57 9.19 8.58 5.30 2.59 3.46 
1996 0.31 -0.61 -0.69 -0.14 1.70 5.08 9.54 10.64 8.24 5.29 2.55 4.04 
1997 0.581 -0.65 0.16 2.07 3.94 9.48 11.27 8.75 5.681 2.26 4.35 
1998 0.361 -0.53 0.08 1.44 3.31 5.99 4.25 9.05 8.61 5.421 2.15 3.65 
1999 0.281 -0.57 0.35 2.62 4.57 6.67 8.34 10.18 8.40 4.331 2.31 4.32 
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MONTHLY AVERAGE 30 METER TEMPERATURES (OC) 

YEAR JAN FEB MAR APR MAY JUN JUL AUG 5EP OCT NOV DEC AVG 

1946 .74 7.74 7.63 9.73 9.26 4.53 1.96 
1947 -1.32 0.59 .76 6.61 8.16 4.70 
1948 -1.42 -0.89 0.16 .12 3.891 3.7: 
1949 5.97 
1950 0. 19 -1 .54 -0.73 3.63 5.76 
1951 0.:16 -0.37 -0.28 0.83 0.84 2.22 3.03 
1952 -0. 10 -0.16 1.32 1.881 2.83 

J!l53 -0.0 -0.37 0.81 3.16 ;.56 
1954 -0.14 -0.9 -0.41 0.5e 2.54 !.69 
1955 0.70 -0.2 -1 .39 2.33 6.23 
~ 1.10 -0.16 -0.66 -0.65 0.4C 3.18 3.33 
1957 -0.09 -1.70 0.01 2.96 2.26 

1958 0.55 0.13 -0.03 0.58 1.63 4 .39 7.75 
1959 -0.37 :~~ ~ -Q,lQ O.~ 2.19 2.28 
1960 0.06 iA7 -0.65 -0.40 0.28 0.92 0.55 
1961 -0.13 -1 .54 -1.7 -0.67 -0.34 2.35 
11 ~2~04 -o. ~ -1 .~ 0.67 2.08 .03 
1963 0.70 -0.3 -1 .15 -0.83 0.44 3.06 1.38 
1984 0.08 -0.9 -1.52 -0.93 -0.49 -0.39 .15 
1965 0.38 -0.96 -1 .06 -0.79 0.63 3.33_1 . 1~ 

1966 -0.3 -0.97 -0.25 0.45 3.15 1.88 
1967 0.80 -0.9 -1 .60 -1.561 -1.20 0.85 1.35 
1968 1.10 -0.0 -0.60 -0.10 0.82 2.52 5.52 
1'169 ~41 ~1 ~ 0.04 1.48 2.14 2.87 
1 !l70 1.09 -0.30 -0.52 -0.10 0.26 3.00 5.82 
l' 11 -0.56 -1.27 -1.18 0.061 1.7 1.82 3.02 
1972 -O~391 -1,E) -1 .~ -1 .~ -0.08 -0.05 2.75 
1973 -1.78 -1 .7 -1 .7 -1 .61 -1 .21 0.04 1.67 
1974 -0.55 -1 .6 -1.59 -0.95 0.46 2.24 4.09 
1975 -0.84 -1 .39 0.09 2.08 !.89 
1976 0.: 16 -1 .26 -1 .26 -0.50 0.52 2.97 ,. 11 
1977 -0.:;0 -1 .69 -1.43 -0.54 0.81 2.67 !.99 
1978 0.14 -0.67 -1.02 -0.7 1.031 0.28 2.57 

J!l79 0.13 -1.23 -0.28 -0.261 -0.25 1.83 
1980 0.63 -1.48 -0.35 1.191 2.94 ).89 
1981 0.16 -0.74 -0.08 1.061 1.22 ).32 

Ji182 });T' -0.8 -1.45 -0.82 0.65 3.60 !.01 
11183 -0.7 -1 .49 0.07 -0.53 1.94 
11184 -0.36 -1.2 -1.07 -1.15 -0.84 2.49 
1985 -1 .13 -1.67 -1 .7() -1.~ -0.31 0.11 O. 
1986 -0.51 -1 .53 -1 .65 -1 .21 0.88 2.9: 4. 
1987 -0.51 -1 .62 -1.42 -1.20 -0.37 2.71 3. 
1988 -0.22 -1 .08 -0.61 0.65 0.78 ),34 
~ ~02 -1 .3 -0.88 0.38 1.82 1.99 

1990 -0.45 -1 .6 -1 .63 -0.64 0.50 2.1: 1.43 
1991 -1 .5 -1.661 -1.42 -1.12 0.08 -0.36 
1992 -0.61 -1 .~ -1.,El!j -!o()!i >'66 2.34 1.84 
~3 -' .15 -1 . -1 .721 -1.22 ).05 1.59 .1: 
194 -0.39 -1.6! -1.581 -0.66 >'97 1.38 3.94 
195 1.21 -1 .21 -1 .691 -1.53 -0.34 1.38 3.25 

1996 0.28 -0.63 -0.81 -0.31 1.01 3.48 5. 
1997 0.49 -0.83 -0.22 1.1" 1 
1998 0.35 -0.56 -0.28 0.721 2.3' 2. 
1999 0. 16 -0.27 0.24 1.031 2.31 J35 

6.15 
5.29 
2.63 
~51 
7.7 
1.41 
7.93 
1.40 
1.54 

11 .58 
2.37 
2.65 
3.86 
1.66 

5.15 
2.98 
2.45 
3.76 
4.29 
3.50 
8.20 
6.51 
3.00 
6.21 
2.22 

8.38 
7.37 

10.16 9.46 
10.24 

9.84 9.17 
6.71 

9.40 6.40 
7.21 7.71 
6.47 7.46 

10.29 
9.15 
8.05 
9.' 
8.1 
8.7 
3.84 
8.83 
7.25 
8.01 
6.63 

6.94 
7.19 

11 .01 
4.31 

7.86 
7 .8~ 
7.7E 

10.1 
8.04 
8.11 
6.91 
7.32 
6.2C 

10.09 
8.27 
7.33 
8.28 
6.86 
7.3, 
9.19 
7.39 
5.1: 

2.83 7.43 7.94 
6.50 8.07 7.69 
~oo 7.5 4.84 
5.81 11 .7 8.55 
3.34 8.1 

4.!j61 7.62 
7.95 8.84 

4.44 8.47 8.99 
2.44 3.85 5.98 
3.11 9.18 8.49 
2.8: 7.65 7.26 
4.91 4.73 8.56 

3.27 4. 5.81 
1 50 3.4 8.70 
~01 . ~ 4.<\(j 
3.66 6.2 5.52 
4.09 7.1 6.61 
3.59 8.04 7.54 

99 6:~ 6.~ 
!3 8.9 7. 14 
;2 7.0 8. 13 

0.1 5.63 7.27 

2.24 
4.32 3.29 

2.60 
5.72 2.23 
4.22 1.29 
4.661 2.1: 
~ 2.74 
4.88 1.57 
4.68 1.39 
4.26 2.03 
4.96 1.56 
6.74 
6.07 
5.56 2.10 
4.06 2.01 
4.35 2.62 
4.93 2.89 
6.44 3.24 
5.37 2.61 
4.86 3.73 
6.04 2.21 
4.69 2.09 

4.73 2.07 
4.86 
4.2~ 1.77 
3.59 1.56 
4.56 1.75 
3.57 
5.34 1,9~ 

2.84 1.97 
5.24 3.30 
6.04 
5.85 2.19 
4.42 1.20 
3.98 0.89 
4.49 1.39 
4.93 1.69 
2.22 2.29 
4.49 1.24 
4.79 2.25 
5.50 1.67 
4.40 1.69 
5.08 2.07 
4.821 1.99 
5.01 2.50 
4.45 2.44 
5.84 2.21 
5.10 2.04 
4.1§ 2.17 

6.23 
3.75 
1.26 
5.69 
3.08 
2.95 
2.75 
4.38 
1.79 
3.82 
2.59 
2.52 
3.68 
2.33 
2.20 
2.67 
2.76 
2.66 
2.07 
1.97 
2.661 

2.74 
3.09 
2.56 
1.81 
2.24 
1.90 
1.90 
2.27 
2.57 
1.96 
3.03 
2.02 
2.31 
2.66 
2.81 
1.42 
1.73 

2.20 
1.91 
2.1 
1.87 
1.04 
2.03 
2.08 
2.33 
2.03 
3.09 
2.81 
2.38 
2.7 
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MONTHLY AVERAGE 50 METER TEMPERATURES (Oe) 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT I NOV DEC AVG 

I 
1946 -0.91 2.16 2.02 3.09 7.551 3.99 1.99 2.84 
1947 -1.39 0.16 1.59 2.23 0.75 2.90 ,1 .04 
1948 -1.45 -1.04 -0.65 1.23 1.21 1.68 0.1 6 
1949 1.35 0.32 2.53 1.35 1.39 
~SO 0.00 -1.35 1.04 -0.85 -0.8 ·0.3C 3 .~ 2.41 0.34 
1951 0.64 -0.56 ·0.76 0.30 -0.27 .73 -0.76 -0.62 2.06 ·0.08 
1952 -0.46 -0.62 -0.61 1.08 ·0.94 -0.81 3.68 1.95 0.28 
1953 -0.09 -1.30 ·1.14 -0.15 0.39 H 3.63 6.31 5.36 2.26 1.7 
1954 -0.19 -1 .23 -1.12 -0.91 ·0.29 -0.10 -0.65 -0. -0.24 3.13 4.16 1.35 0.30 
1955 0.71 -0.26 -1.43 ·1 .07 -0.60 -0.42 1. 3.47 4.47 3.32 1.70 1.00 
1956 0.49 -0.29 -0.67 -0.52 -0.54 -0.821 -0.33 -0.74 1.40 4.79 4.83 2.52 0.84 
1957 -0.5C -1 .67 -1.68 -1.20 -0.93 -0.94 -1.20 -0.70 1.64 3.12 3. 12 1.44 0.07 
1958 0.53 0.12 -0.12 -0.12 -0.47 -0.39 -0.06 1.04 4.2C 4.95 3.'l6 1.04 1.22 

1-1~959+-~-0.46:;j--,-.·1=.5j+-·1...,;-.·1,=+.59_-=-01,=+ .. '921_-=-01,=,: .. 57
1 

0.77 0.41 -0.32 4.75 3. 1.84 0.50 
1960 0.19 -0.7( -0.63 -0.74 -0.95 -O.E 0.84 2.85 4.( 1.24 0.44 
1961 -0.18 -1 .54 -1 .7! ·0.87 -0.71 -0.55 O. ~2;:;a.99---!~---':;5~.';:;+-8-=4--":;0"'1 . .4.~1 
1962 0.97 -0.69 -1.4: -0.31 -0.24 -0.17 -0. 2.16 6.16 4.19 1.07 

J963 0.63 -0.32 -1 .17 -1.07 ·0.06 ·0.06 -0.57 1.05 2.44 5.78 2.76 1.69 0.93 
1964 0.11 -0.97 -1.60 -1.10 -0.87 -1 .08 ·0.79 ·0.19 2.97 4.5C 3.67 1.62 0.52 
1965 0.16 -0.94 ·1.05 -1.27 ·0.34 0.24 -0.13 -0.26 3.07 6.02 3.95 2.41 0.99 
1968 -0.38 -1.05 ·0.42 ·0.11 0.45 -0.24 0.1 2.47 4.24 4.28 2.84 1.09 
1967 0.73 -1 .02 -1.58 -1.57 ·1 .61 -1.33 -1.40 -0.86 2.81 6.11 4.86 2.96 0.68 
1968 1.07 -0.20 -0.88 -0.65 0.80 1.50 1.44 1.84 4.70 7.96 5.34 2.20 2.09 
1969 0.30 -0.04 -0.23 -0.06 0.62 0.53 -0.39 ·0.75 2.28 6.53 3.84 2.17 1.23 
1970 0.39 -0.47 -0.81 -0.41 -0.67 ·0.56 0.17 ·0.37 6.90 5.0C 1.99 1.01 
1971 -0.67 -1.26 -1.35 -0.47 0.11 -0.18 ·0.18 0.10 1.93 4.81 4.18 1.97 0.75 
1972 -0.41 -1 .68 -1 .71 ·1 .39 ·0.92 -1 .22 ·1 .44 ·0.65 0.48 1.36 2.91 -0.42 
1973 -1.7C -1.61 ·1 .65 ·1.59 ·1.58 -1.51 -1.08 0.5 4.63 5.82 3.l1 _1 .93 0.51 
1974 -0.62 -1.67 ·1 .68 -1.30 ·0.88 0.25 0.54 -0.1 -0.15 0.85 4.19 -0.06 
1975 -0.68 -1.30 -0.09 0.59 0.66 0.2 -0.07 2.51 3.59 1.33 0.68 
1976 -0.17 -1.4C -1.44 -0.59 -0.21 1.30 1.06 1. 2.44 4.46 3.J4 1.55 0.93 
1977 -0.53 -1.5, -1 .54 -1.23 -0.6: -1.36 -1.30 -0.2 3.99 4.65 3. 1.66 0.47 
1978 0.10 -0.75 -0.96 -1.17 -0.7: -1.28 -1.12 O. 6.28 2.79 0.34 
_~9 0.12 -1.04 -1 .28 -0.29 -0.29 -0.72 -0.50 .3: 3.62 4.48 4.20 1.74 0.861 
1980 0.61 -1 .37 -0.40 -0.21 0.50 -0.66 0.71 4.61 2.58 1.84 0.821 
1981 0.03 -0.87 -0.54 -0.67 -0.73 -0.71 0.85 5.29 4.76 3.14 1.061 
1982 0.58 -0.89 -1 .52 -1.22 -0.50 0.06 -0.36 2.19 4.21 5.94 0.851 
1983 -0.8 -1.59 -1.49 -1.53 -1.24 -0.48 1.23 5.7' 5.46 1.99 0.72 
1964 -0.51 -1.4 -1.16 -1.35 -1.39 -0.30 0.25 0.66 3.98 3.99 0.65 0.31 
1985 -1.32 -1.7' -1.74 -1.32 -0.56 -0.97 -1.07 -0.20 0.75 6.20 3.54 0.44 0.17 
1986 -0.70 -1.55 -1 .71 -1.29 -0.1 -0.19 1.13 0.14 2.1§*--..:;6~.43-..::4~ .. l~4-;1c.; .. 4 *-0-..:;0"" .. 7",,4 
1987 -0.51 -1.62 -1 .58 -1.57 -1 .3: -0.32 1.68 0.97 0Jl5 2.35 4. l3 1.58 0.29 
1988 -0.19 -1 .02 -1.15 -O .~ -0.77 - .08 0.09 1.23 2.14 U6 2.19 0.17 
1989 -0.08 -1 .42 -1 .25 -O.S: ·0.25 0.70 O.C 1.97 2.33 3. 1.04 0.51 

1-:1=.990+--..:;CO.=t53_--.;:1"368_--.;:1 .. ~64_--.;:1"7.C05;t-7'CO~ 0.40 0.60 0.5 0.93 4.75 3. 1.96 0.66 
1991 -1 .58 -1 .67 -1.58 -1Ae -0.72 -1.33 -1 .0 2.04 -0.25 3. 1.40 -0.25 
1992 -0.63 -1.661 -1.63 -1.23 -0.44 -0.55 1.02 -0.' 0.15 2.75 4.07 1.63 0.29 

I-:~='+--:;':; 1.32~-:..;: 1 .. :.;;t' 7 4_--.;: 1 .. ~ 7_-~ 1..5 -0.66 -1.08 1. "'1_-.; -CO~. 1-i1~ .2:---;;2"" .. 7*-3-..::3~.42-i1~ .87---,;0;:.:; .. 2:,;.j1 
19 -0.42 -1 .67 -1.6 -0.7 0.41 -0.61 -0.1 -0.1 1.22 3.65 4.27 1.81 0.46 
19 0.09 -1.33 -1 .7 -1.7 -1 .35 -0.74 -0.30 0.11 0.88 1.681 3.S6 2.38 0.16 
1996 0.23 -0.64 -1 .02 -0.521 -0.50 0.90 1.61 1.6 4.75 5.72 3. 2.25 1.51 
1997 0.42 -1 .04 -1 .08 -0.68 -0.48 -0.3 1.42 1.86 3. 1.88 0.55 
1998 0.32 -0.62 -0.81 -0.60 -0.39 -1.08 -1.1 0.23 3.50 4. 1.7: 0.47 
1999 0.16 -0.22 -0.16 0.25 -0.24 -0.1' 0.25 2.07 2.98 3.45 1.59 0.91 
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MONTHLY AVERAGE 75 METER TEMPERATURES (0C) 

TCAr< JAN -"E~~R_ APR MAY JUN JUL AUG OCT NOV D~C AVG 

1947 -1.32 -0.81 -0.11 0.19 -0.51 
1948 -1.49 . -1.34 -1.27 -1.J.6 -0.36 ).49 -0.86 
19< -0.43 -11.91 -0.41 1.27 -0J...2 
19! -0.15 -1.64 -1.54 -1.38 -1.50 - .2e -0.04 2.55 1.99 -0.3: 
19! 0.48 -0.50 -1.14 -1.26 -1.10 -1.15 -1.02 -0.61 0.72 0.96 -0.46 
1952 -0.43 -1.1: -1.1 -0.1.9 .:.1.00 -0",,58 0~29 1.14 -0.45 
1953 -0.16 -1.2: -1.23 -1.23 -1.01 0.11 1.00 1.01 3.51 1.75 0.25 
1954 -0.09 -1.05 -1 .33 -1.01 -0.80 -0.83 -1.08 -0.91 -0.84 0.76 3.01 1.19 -0.25 
1955 0.66 -0.28 -1.46 -1.30 -1.21 el.l -0.8 -0.07!96 2.67 1.40 0.04 
1956 ~ ~ -0.70 -0.73 -0.99 -1.2 -1.05 -1.0 -0.7: 0.29 1.82 1.00 -0.28 
1957 :0.47 ---:T.67 -1.67 -1.33 -1.43 -1.!> -.56 -1.4 -0.98 -0.47 1.41 1.13 -0.84 
1958 0.37 -0.09 -0.45 . -0.80 -0.95 -1.0.1 .-1.34 -1) 0.61 t56 3.15 0.87 0.06 
195' -0.4 -1.42 -1.55 -1.07 -0.95 -O.SE -1.00 -0., 0.05 0.09 0.68 ..121 -0.52 
196 -0.0 -0.68 -0.75 -0.69 -0.95 -1.2! .3C -1. -0.95 0.12 1.41 0.75 -0.47 
196 -0.2 -1.53 -1 .73 -0.93 -1.27 -1.18 -0.58 0.12 1.05 2.84 -0.35 
1962 0.63-0.74 -!42 ~.91 -1,05 -1.21 -1.2 -0.31 .Q,,69 0.61 -0.50 
1963 0.41 -0.43 -1.41 -1.20 -0.89 -1.1C -1.0C -0.9 -0.03 0.75 1.02 1.16 -0.30 
1964 0.01 -0.94 -1.66 -1.31 -1 .02 -1 .19 -1.26 -1.2 -0.68 0.67 2.95 1.35 -0.35 
1965 0.00 -0.94 -1.20. -lA ..(l.55 -0",5' -0.99 -1.02 0.1.0 t08 2.05 1.79 -0.14 

.1966 -0.35 -0.92 -0.1> -11.57 -0.4 -0.88 -0.12 -0.07 0.38 2.1C 1.62 :Q,.D4 
1967 0.69 -1.00 -1.55 -1.5 -1.66 -1.6' -1.62 -1.48 0.97 2.33 2.81 2.36 -0.11 
19681 1.05 -0.36 -0.99 -0.9 -1).31 0&; 0.21 OJ) .0.19 0.58 3.04 1,73 0.41 
1969 Jlo17 .-1 1.18 -0.38 -0.2 -11.18 -0.5< .02 -1.1 -0.02 2.24 1.59 0.82 0.10 
1970 -0.04 -1).66 -0.92 -0.6 - 1.00 -1.0! - .37 -1.4 0.44 1.05 1.1 C -0.41 
197 -0.60 - .15 -1.30 -1.25 -1.18 -1.28 -0.84 -0.54 -0.28 3.21 1.94 1.38 -0.16 
1972 -0.40 .-1~ ..:1.~ -1.58 -1.49 -1.39 -1.51 -1.33 -0.99 -0.54 ~ -1.00 
197: -1 .72 -1.69 -1.69 -1.74 -1.75 -1.72 -1.27 -0.97 0.Q7 0.1: 0.62 1.78 -0.83 
1974 -0.54 -1.69 -1 .71 -1.56 -1.38 -1.38 -1.52 -1.12 -0.91 -0.47 0.46 -1.07 
1975 .::.Do61 -1.35 -0.& 0.04 -0.27 -0.72 -0.76 1.70 ,~ 1.23 0.12 
1976 -0.09 -1.31 -1.64 -1.33 -1.17 -0.52 0.34 -0.63 0.48 1.16 2.35 1.36 -0.08 
197' -0.52 -1.43 -1.72 -1.65 -1.62 -1.52 -1.62 -1.09 0.28 0.09 2.04 1.49 -0.61 
1978 -0.03 _-O.~ -1.05 -1.44 -1.51 -1.6 -1.16 0.15 -0.54~ -0.67 
1979 -0.09 -1.00 -1.48 -0.43 -1.C -1.01 -1.02 -0.47 -0.09 2:35+-1;-'1.4;-;;i-8--; -00::-:;, .. 2~6 
1980 0.62 -1.40 -0.89 -0.99 -0.7 -1.26 -1.16 -0.45 2.62 1.58 -0.21 
1981 -0.10 C!.OO ~~ -1.04 -1.10 -0.44116 3.61 2.14 0.' 
1)82 0.47 -0.95 -1.57 -=1.39[-1:28 -1.07 -1.14 -0.1: 2.32 5.06 0.03 
ll83 -0.84 -1.66 -1.58 -1 .54 -1.52 -1.16 -0.38 0.08 1.65 1.49 -0.55 
1)84 -0.57 -1.63 -1.3' -1.47 -1.5 -1.26 -1: -0.86 -0.05 1.88 0.15 -0.71 
1985 -1 .44 _ -1.~ -1.76 -1.3' .14 -1. -' .46 -1. -0.39 0.43 1.60 0.35.-0.11 
1986 -0.88 -1.66 -1.70 -1.4 .02 -1.4 -' .11 -1. -11.20 1.98 2.88 1.23 -0.31 
1987 -0.52 -1.61 -1.65 -1.65 -1.53 -1.4: -0.79 -0.531 -II.WI -0.04 1.30 1.1 -0.6: 
1988 -0.19-1.01 -1.1 -1.34 -1.0 -1.22 -0.87 0.03 0.59 ,O~ 1.42. -0.3! 

_19119 -0.46 -1.4l -1.4 -1.43 -1.2 -0.86 -0.72 0.30 0.67 2.18 0.69 -O.a. 
19!1O -0.55 -1.5~ -1.681 -1.1 -0.51 -0.7 -0.73 -0.44 -0.09 0.70 1.1: 1.38 -0.31 
19'11 -1.60 -1.69 -1. -1.61 -1.4 -1.6 -1.5 .-1.)7' -1.39 .-0,34 1.03.-1·12 
199;1 -0.69 -1.64 -1.66 -1. -'.16 -1.3 -1.3 -1.3 -U9 0.44 2.22 1.22 -0.64 
1993 -1.29 -1.73 -1.70 -1. -' .35 -1.5 -1.4 -1.4 -1.)0 0.02 0.93 1.45 -0.89 
1994 -0.48 -1.63 -1.60 -1.06 -0.521 -1.31 -1.42 -1.38 -0.66 1.58 1.46 1.33 -0.49 
1995 -0.081 -1.40 -1.68 -11 ..:1.5 -1.44 -1.42 -1.16 -0.34 -0.14 1.57 1.80. -O~ 
~ Jl,f -0.82 -0.99 -0.6 -0.8 -0.7 -0.60 -0.1: 2.00 1.68 2.63 1.64 0.30 

1997 0.27 -1, -1.2 -1.33 -1.26 -1.32 -0.561 -0.70 0.86 1.37 -0.51 
1998 0.1: -1.10 -1.22 -1.01 -1.36 -1.42 -1.49 -1.001 -0,,91 ,0.65 1.03 -0.70 
1999 0.08 -0.7. -0.74 ..(l.43 -0.82 -0.85 -0.83 -0.461 0.1: 2.18 1.50 -0.09 
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MONTHLY AVERAGE 100 METER TEMPERATURES ( °el 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVG 

~946 -1.41 -1.43 -1 .12 -1 .08 -0.32 0.70 0.84 -0.55 
1947 -1 .32 -1.30 -1 .01 -0.1' -0.23 -0.39 -0.85 
1948 -1.53 -1 .65 -1 .48 -1.1! -1.15 -0.93 -1 .32 
1949 -1 .32 -1 .1 -1 .15 0.93 -0.66 
1950 -0.17 -1.57 -1.42 -1.53 -1 .4: -1 .27 0.90 0.88 _-0.7 
1951 0.16 -0.61 -l . lC -0.95 -1.18 -1 .20 -1.33 -0.9' -0.22 -0.02 -0.74 
1952 -0.27 -1.04 -0.93 -1.00 -1.27 -0.88 -0.85 -0.74 0.84 -0.68 
1953 . -0.15 -1 .08 -0.91 -1.36 
1954 0.1 -1 .05 -1 .56 -1 .31 -1.01 -0.85 
1955 0.70 -0.24 -1.26 -1 .2' -1.28 
~ 0.37 -0.29 -0.68 -1 .05 -1 .1 -1 .30 
195f -0.31 -1.56 -1.64 -1 .54 -1 .5 -1 .61 

1958 0.29 -0.33 -0.50 -0.61 -1.1 -1 .23 
--.!!~ -0.57 -1 .28 - .54 -1.48 -1.21 -1.21 
1ii60 -0.02 -0.75 -11.77 -1.01 -1.3! -1.34 

1!161 -0.26 -1.48 - .74 -1 . 3~ -1 .33 
1962 0.68 -0.45 -1.40 -1.28 -1 .05 
1963 0.19 -0.40 -1.51 -1 .54 -1 .37 -1 .32 
1964 -0.08 -0.98 -1 .54 -1 .55 -1 .23 -1 .31 
1965 -0.02 -0.89 -1 .09 -1.41 -1 .41 -1 .37 
1966 -0.33 -0.7C -0.64 -0.71 -0.66 
1967 0.50 -0.93 -1 .6C -1.48 -1 .61 -1 .59 
1968 0.93 -0.2. -0.87 -1.21 -1 .04 -0.77 
1969 0.27 -0.16 -0.37 -0.30 -0.69 -1 .01 
1970 -0.40 -0.55 -0.95 -1 .02 -1 .38 -1.3C 
1971 -0.61 -1.01 -1.25 -1.51 -1 .39 -1 .55 
1972 -0.38 -1 .10 -1 .73 -1 .56 -1.5 -1 .49 
1973 -1 .70 -1 .68 -1.7C -1 .71 -1 .7 -1 .71 
1974 -0.78 -1 .62 -1 .75 -1 .67 -1 .6. -1 .60 
1975 -0.61 -1 .27 . ,0.77 -0.76 
1976 -0.24 -1 .10 -1.51 -1.61 -1 .51 -1.23 
1977 -0.56 -1 .58 -1.74 -1.69 -1.46 -1 .59 
1!17; 0.14 -0.57 -1 .05 . -1.43 -1 .5: -1 .55 

-1. -0. 
-1. -136 
-1. -117 
-1 .28 -1 .26 
-1 .60 -1 .39 
-1.28 -1.52 
-1.25 -1 . 
-1.38 -1 . 
-1 .29 -1 . 
-1 .2' -1.37 
-1 .33 -1.25 
-1.41 -1 .49 
-1 .37 -1 .22 
-0.81 -0.78 
-1.58 -1 .37 
-1.04 -1 .00 
-1.07 -1 .23 
-1 .43 -1.48 
-1 .39 -1 .16 
-1 .61 _.:1.61 
-1.60 -1.49 
-1 .681 -1 .63 
-0.90 -1 .11 
-0.91 -1.15 
-1.61 -1.45 

-1 .38 
1!17' -0.24 -0.94 -1 .44 -0.48 -1 .0: -1 .37 -1 .29 -1 .35 
I! 0.04 -1 .66 -1 .44 -1 .3 ' -1 .38 -1 .58 
1981 -0.07 -0.96 -0.94 -l . t! -1 .14 -1 .22 
1982 0.42 -0.85 -1.62 -1.44 -1 .4< -1.40 -1.44 
1983 -0.67 -1.60 -1 .5! -1 .46 -1.57 
1984 -0.50 -1 .55 -1.48 -1.54 -1.57 -1.55 
~ -' .35 -1 .69 -1 .73 -1.61 -1 .57 -1.54 -1.62 
1986 -'.7 -1.49 -1 .71 -1.51 -1.47 -1 .60 -1 .54 

1987 -0.69 -1 .52 -1 .56 -1 .63 -1 .50 -1 .56 -1 .38 
1988 -0.29 -0.87 -1 .54 -1.41 -1 .39 -1.34 
1989 -0.46 -1.46 -1.59 -1 .S< -1.46 -1.24 
1990 -0.59 -1.54 -1 .62 -1 .42 -1 .0< -1 .21 -1 .24 
1991 -1 .58 -1 .68 -1.63 -1 .6< -1.69 -1.67 
1992 -0.69 -1 .61 -1 .8' -u -1 .3' -1 .45 -1.51 

l!! 13 - -1.'4 -1.7: -1. -1 .5' -1.66 -1.59 
11' 14 -I -1.;2 -1.81 -1. -1 .19 -1 .58 -1.62 

l' 15 -1 -1. !9 -1 .67 -1.75 -1 .65 -1 .61 -1 .58 
1996 0.10 -0.67 -0.70 -0.87,1.1 -1 .09 -0.94 
1997 0.4 -1 .45 -1.3 -1.45 -1 .49 
1998 o.e -1.24 -1 .32 -1 .4 -1 .50 -1.46 
1999 o.e -0.96 -1.30 -1 .06 -1 .19 -1.27 

-1 .48 

-1 .11 
-1 . 
-1 .5 
-1 .6 
-1 .31 
-1 .14 
-1 .13 
-1 .03 
-1 .6 
-1 .5 
-1 .5 
-1 .65 

-o.e 
-1.4 
-1.56 
-1 .23 

-0.04 0.87 0.98 -0.41 
-l .le -0.41 1.55 1.14 -0.60 
-1 .07 1.7: 0.99 -0.41 
-1 .05 -0.38 O.~ 1.00 -0.51 
-1 .24 -0.99 0.75 0.19 -1 .04 
-1 .29 0.13 1.40 0.7 -0.45 
-0}1 -1.11 -O.~ 0.79 -0.91 
-1 .33 -1.07 -0.45 0.48 -0.87 
-0.97 -0.18 0.29 -0.94 
-0.95 -0.79 -0.50 -0.83 
-1.02 -0.79 -0.28 0.48 _-0.85 
-1 .30 -1.05 1.22 0.95 -0.81 
-0.94 -0.57 0.30 0.82 -0.76 
-0.58 -0.42 -0.23 0.67 -0.47 
-0.41 0.36 0.73 1.71 -0.61 
-0.90 -0.53 -0.01 1.12 -0.46 
-1 . f -0.35 -0.15 -0.52 -0.56 

-1 .19 -1 .02 0.29 -0.95 
-1 .03 0.00 0.80 -0.92 
-1 .34 -0.66 1.05 -1 .08 
-1.15 -1.18 -0.92 0.58 -1 .33 
-1.50 -1.15 -0.77 -1.43 
-1.15 -0.46 1.03 1.05 -0.50 
-0.57 -0.67 0.19 0.69 -0.80 
-1.20 -1.14 -0.75 0.94 -1 .15 
-0.70 -0.78 1. Jl -0.78 
-1.18 -1 .07 -0. 0.85 -0.84 
-1.31 1. 16 0.35 ·0.86 
-0.99 -0.7 O.~ 1.60 -0.46 
-0.78 -0.72 -1 .03 
-1.26 -1.1' -0.64 0.83 -1.02 
-1.49 -1.34 -0.15 -0.02 -1.15 
-1 .49 -1.23 -0.43 0.34 -1.29 
-1 .26 -0.761 -0.1: 0.65 -1 .09 
-1 .17 -0.901 -0.20 0.45 -1 .08 
-0.66 -0.21 0.18 0.78 -0.72 
-0.64 -0.41 0. 50 0.65 -0.79 
-0.61 -0.46 -0.1: 0.81 -0.84 
-1 .35 -1.53 -1 . -0.07-1.43 
-1.54 -1.43 -0. l6 0.69 -1.17 
-1.50 -1.23 -0. ;0 0.41 -1.29 
-1.34 -1.14 0.84 0.79 -1.05 
-1 .16 -1 .03 -0.50 1.00 -1 .09 
0.41 -0.09 0.38 1.48 -0.32 

-1 .2' -1 .23 -0.37 1.04 -0.86 
-1 .43 -1 .36 -0.99 0.44 -1 .07 
-0.93 -0.73 -0.36 0.89 -0.74 
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MONTHLY AVERAGE 125 METER TEMPERATURES (0C) 

JAN FI:8 MAR APR MAY JUN JUL _AUG SEP OCT NOV DEC AVG 

~47_ -0.67 -0.69 -0.68 
1950 -1 .33 0.15 -0.59 
1951 -1 .39 -=.1..39 
1ll:)( -1 .70 -1.70 
1964 -1 .35 -1 .64 -1 .30 -1 .50 -1 .49 _-1.44 -!o£ -1 .10 -0~_-1.28 

1965 -0.17 1.89 -1.10 --=,.44 -1.53 -1.45 -1.31 -1.18 -0.78 -1.08 -0-:78 -0.58 -1.02 
1966 1.30 -0.56 -0.65 -1 .05 -0.85 -0.71 -0.82 -0.68 -0.43 -0.41 0.16 -0.57 
1967 0.2· - .79 -1 .37 -1.40 -1 .52 -1 .51 -1 .54 _-1.48 :1J2 -0.92 -0.78 0.82 -0.95 
1968 0.84 ~1 . 10 -0.38 -0.96 -0.96 -1 .09 -1 .29 -1.34 -1 .13 -1 .02 -1 .00 0.20 -0.69 
1969 0.36 -11.03 -0.49 -0.54 -0.78 -0.93 -0.99 -1.19 -1 .21 -1 .11 -0.85 -0.7: -0.7 
1970 -0.35 -11.46 -0.90 -1.23 -1.22 -1 .21 -1.21 _-1.48 -1.42 -1 .45 -0.25 -1 .02 
1Hl -0.7· -11.92 -1.05 --=,.44 -1.42 -1.38 -1.48 -1 .39 -1.4C -0.87 -0.91 0.57 :1 .03 
Ie 12 -0.08 -0.69 -1.50 -1 .51 -1.48 -1 .36 -1 .65 -1.66 -1 .54 -1 .42 -0.28 -1 .20 
1513 -1 .67 -·' .63 -1.7 -1 .70 -1 .68 -1 .62 -1 .63 -1 .691 -1 .61 -1 .591 -1 .35 -0.13 -1 .50 
1974 -0.81 ..:1 .59 -1 .68 --=' .69 -1 .66 _-1 .68 -1 .70 _-1.67 -1 .63 -1 .56 : 1.~ -1 .54 
1975 -0.61 -1.33 -1 .34 -1.47 -1 .41 -1 .37 -1 .26 -0.46 -0.01 0.75 -0.85 
1976 -0.09 -0.63 -1.35 -1 .56 -1.36 -1 .12 -1.13 -1 .38 -1.36 -1.38 -1.15 -0.88 -1 .1: 

1--;':;;9T17,.;,..j-....:::-O~ .. :7~.....; -'~.40_-:.,;:1'.'3-69_--=~'. 551---;.:;; -1 .. 5;+--2_~-1.49+-~~!~ _ -1 .58 -1 .54 -1.46 -1 .2~ -0.13 -1 .33 
.JQ78 -0.05 -I '.27 -0.86 -1 .29 -1 .25 -1 .50 -1:37 -1 .1· -1 .33 0.34 -0.88 
1979 -0.31 -0.59 -0.22 -0.95 -1 .41 -1 .29 -1 .42 -1 .32 -1.16 -0.84 ·0.18 -0.88 
1980 -0.29 -1 .56 -1.44 -1.15 -1.41 -1 .53 _-1 .55 -1.50 -0.90 -0.73 -1 .21 
1981 -0.57 -0.81 -1.03 -1.21 -1 .14 -1.21 -1.21 -1 .10 -0.83 -0.24 -0.94 
1982 0.1 -0.54 -1.54 -1 .44 -1.48 -1.41 -1.49 -1.11 -0.97 -1.07 -1 .09 
1983 -0.65 -1 .51 -1.57 -1 .62 -1 .62 -1.49 -1 .33 O.OB -1 .21 

1-'=-964+-~-0.40;;J---=--:':.;, .. I'11;+-...,..-:;-,-t---:-'~ .. 48_....;.:,-1~. -1 .50 -1.55 -1.53 -1 .58 -1.46 -1 .25 -0.25 -1 .24 
1985 -1 .30 -1 .69 -1 .71 -1.66 -1-:57 -1 .63 -1.65 -1 .60 -1 .60 -1 .36 -1.17 0.29 -1 .39 
1986 -0.58 -1.23 -1.58 -1 .52 -1 .57 -1.55 -1 .59 -1 .50 -1 .37 -1.19 -0.62 -0.12 -1 .20 
1987 -0.84 -.1-23 -1.17' -=,.49 -1.45 -1.58 -1.84 -1.46 -1.54 -1.39 -0.98 -0.59 -1 .28 
1988 -0.63 1.82 -1 .54 -1.50 -1 .32 -1.38 -1 .32 -1 .07 -0.80 -0.06 0.45 -0.91 
1989 -o.4C - .13 -1.60 -1.36 -1 .34 -1 .39 -1.44 -1 .10 -1 .12 -0.59 0.05 -1 .04 
1990 -0.47 - 1.35 -1 .42 -=' .60 -1.3 _-1 .45 -1 .34 _ -1 .25 -1 .01 -0.86 -0.78 0.07 -1 .07 
~ .54 -1 .68 -1 .58 -1.6 -1.67 -1 .65 -1 .65 -1 .52 -1 .61 -1.47 -1.03 -1.55 
1992 -0.54 - .31 -1.80 -1.74 -1.4 -1 .50 -1 .55 -1 .61 -1 .58 -1 .54 -1 .00 -0.03 -1.31 

1993 -0.99 -1.70 -1.74:1.621 -1.52 _-1 .61 -1~ _-1 .64 -1.f>! -1 .59 -1,~ -0.68 -1.47 
-'.!!.94 -0.57 -1 .35 -1 .77 -1 .66 -1 .55 -1 .64 -1.67 -1.7: -1 .61 -1.57 -0.44 -0.25 -1 .32 
'"1995 -0.53 -1 .25 -1 .73 -1 .70 -1 .56 -1.55 -1 .54 -1 .62 -1 .41 -1 .33 -0.B4 0.10 -1.25 

1996 0.Q1 -0.39 -0.52 -0.98 -1.29 _-1.16 -1 .15 _-0.981 -0.43 -0.82 -0.57 0.26 -0.67 
1997 0.07 -1.45 -1 .31 -1.46 -1.45 -1 .44 -1 .41 -1.35 -1 .OC 0.55 -1 .03 
~ 0.02 -1.08 -1 .14 -1.27 -1.49 -1.45 -1.56 -1.50 -1 .42 -1 .14 -0.62 -1 .15 
IT999 -0.10 -0.90 -1.24 -1.19 -1 .36 -1.38 -1 .32 -1.20 -1 .09 -1 .02 0.32 -0.95 
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MONTHLY AVERAGE 150 METER TEMPERATURES (OC) 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVG 

1946 -1.43 -1.4~ -1.26 -~5 -1.19 -0.03 -1.10 
194 -1.24 -1.30 -1.23 -1.25 -0.69 -0.82 -0.67 -1.03 
194, -1.34 -1.43 -1.42 -1.39 -1.35 -1.47 -1.40 
194' -1.34 -1.23 -1.07 -0.72 -1.09 
1950 -0.53 -'.1.60 -1. -UO -1.62 .. -154 -1.54 -1.27 -0.56 -1.32 
1951 0.23 -0.29 -0.7 -0. -0.92 -1.13 -1.22 -1.16 -0.71 -0.93 -0.76 
1952 -0.74 -1. -0.57 -0.61 -1.02 -1.25 -1.24 -0.951 -0.38 -0.87 
1953 -0.1.4 -O~ -0.68 -1.1. -1.32 -1.29 -0.98 -1.01 -1Jl1 -0.36 -0.81 
1954 -O~ -0.47 -1.02 -1 .05 -1.33 -1.23 -1.42 -1.47 -1.37 -1.16 -0.97 -0.68 -1.04 
1955 0-:08 -0.16 -0.79 -1.10 -1.04 -1.15 -1.26 -1.11 -1.02 -0.97 -0.50 -0.82 
1956 -0.23 -0.03 -0.23 -0J'9 -0.931 -1.25 -1.26 -~ -1.34 -~ -1.01 -0.8E 
1957 -0.59 -0.88 -1~ -1.48 -1.251 -1.48 -1.55 -1.41 -1~ -1.05 -1.16 -0.93 -1.21 
1958 -0.62 -0.62 -0-:66 -0.67 -0.7: -0.93 -1.05 -1.10 -f'25 -0.99 -0.97 0.14 -0.79 
1959 0.07 -1.09 -1.44 -1.45 -1.46 -1.49 -1.43 -1 .41 -1.44 -1.39 -1.33 -0.88 -1.23 
1960 -0.29 -0.58 -0. -0.80 -1,.16 -1,22 -1-,-14 -1.33 -1.07 -1.08 -1.14 -0.82 -0.94 
1961 -0.56 -1.1: -1. -1.43 -1 .34 -1.28 -1.34 -1.25 -1.16 -1.05 -1 .19 
1962 0.40 0.1: -1, -1.04 -1.03 -0.97 -1.15 -1.19 -0.891 -0.77 -0.76 
1963 -0.18 -0.24 -0.65 -1~ _,1.21 -1J.2.-1.22 -1.19 -1.26 -1.14 -1.00 -0.55 -,0.93 
1964 -0.1' -0.82 -1.29 -1.56 -1.40 -1.40 -1.43 -1.36 -1.33 -1.31 -0.89 -0.77 -1 .14 
1965 -0.41 -0.82 -0.89 -1.26 -1.49 -1.35 -1.1 -1 .05 -1.16 -0.67 -0.82 -0.28 -0.94 
1966 -0.08 -0.47 -0.87 -0.45 -O.3E -0.& -0.04 -0.25 -0.3C ' -0.18 -0 .35 
191)7 -0.01 -0.31 -1.01 -1.29 -1.26 -1.38 -1.38 -1.5C -1.3: -1.1' -0.87 -0.37 -0.99 
191)8 0.34 0.09 -0.18 -0.44 -0.25 -0.89 -1.04 -1.08 -1.07 -1.09 -0.98 '0. 78 -0.6' 
1909 -0.1' -0'- -0.41 -0.43 -0.50 -0.62 -0.80 -0.78 -0.89 ,0.95 -0.96 -0.92 -0.67 
1970 -0.45 -0.57 -0.63 -0.69 -0.65 -0.82 -0.44 -1,16 -1 .26 -1.37 -0.64 -0.79 
1971 -0.63 -0.70 -0.7: -1 .1 -1 .31 -1.24 -1 .29 -1 .37 -0.97 -1.15 -1 .03 -0.22 -0.98 
1972 -0.14 -0.77 -1.36 -1.36 -1.38 -1.43 -1.59 -1.61 -1.581 -,1.52 -1.17 -1.26 
197:3, -1.49 -1.55 -1,54 -1 .55 -1.56 -1.58 -1.55 -1.68 -1.66 -1.48 -1.38 -0.91 -1.49 
1974 -0.95 -1.46 -1.61 -1.66 -1.55 -1.64 -1.7: -1.69 -1.59 -1.57 -1.46 -1.54 
1975 -0.47 -0.94 -1.43 -1.45 -1.49 -1.22 -0.93 -1.01 -0.881 -0.21 -1.00 
197E!, -0. -0.33 -0.94 -1.02 -0.91 -0.99 -1.16 -1.32 -1 .39 -1.40 -1.1: -0.97 
1977 -0. -1.07 -1.2C -1 .09 -1,33 -1.14 -1.54 -1.51 -1.31 -1 .03 -1 .1: -1.20 
1978 -0. -0.41 -1 .11 -0.99 -0.79 -1.24 -1.08 -1.17 -1.12 -0.67 -0.951 
1979 -0.25 -0.74 -1.00 -0.84 -1.32 -1,38 -1.04 -1.32 -1.19 -0,80 -1.02 -0.7 -0.97 
19W -0.29 -0.85 -1.09 -0.91 -1.39 -1.22 -1.34 -1.04 -0.96 -1.01 
1981 -0.86 -0.65 -0.83 -0.87 -0.84 -1.22 -1.00 -1.10 -1.00 -0.84 -0.90 
1982 -O.3E -0,57 -1 .3E -1~ -1 .28 -1.1fl. -1 .30 -1.25 -1 .1 -1.13 -1.08 
198:3, -0.55 -1.43 -1.44 -1.39 -1.52 -1.49 -1.51 -1.51 -1.51 -0.88 -1.32 
1984 -0.82 -1 39 -1.49 -1.46 -1.31 -1.45 -1.49 -1.46 -1.43 -1.38 -1.01 -1.31 
1985 -1.14 -1.64 -1.64 -1.60 -1.58 -1.65 -1.6' -1.6.3 -1.61 -~9 -1.45 ~ -1.51 
198El-0.81 -0.94 -1.37 -1.47 -1.52 -1.34 -1.40 -1.24 -1.170.99 -0.91 -0.76 -1.16 
1987 -0.62 -0.68 -0.91 -1.21 -1.21 -1.47 -1.48 -1.50 -1.46 -1.37 -1.24 -0.87 -1.17 
1988 -0.64 -0.69 -1.36 -1.46 -1.15 -1.25 -1.26 -1.1' -1.10 -0.04 -0.28 -0.94 
1989 -0.60 -c -1.28 -1.11 -1.27 -1.34 -1.48 -1.37 -1.35 -1,.18 -0.68 -1,.1: 
1990 -0.57 -1.03 -1.27 -1.52 -1.54 -1.46 -1.37 -1.36 -1.33 -1.14 -1.42 -1.1' -1.27 
1991 -1 . 17 -1.66 -1.48 -1.53 -1.60 -1.60 -1.62 -1.62 -1.58 -1.49 -1.32 -1.53 
1992 -0.64 -1.25 -1.78 -1.72 -1.45 -1.49 -1.52 -~ -1.60 -1.44 -1.23 -1.03 -1.39 
1993 -0.91 -1.33-~ .63 -1, -1.17 -1.52 -1.62 -1.61 -1 .63 -1 .63 -1.49 -1.24 -1.46 
199< -0.7 -1.16 -1.67 -1. -1. -1.58 -1.62 -1.66 -1.63 -1.48 -1.20 -0.64 -1.37 
199 1.4 -1.00 -1.51 -1. -1.19 -1.44 -1.44 -1 .561 -1.46 -1.32 -1.10 -0.66 -1.24 
1 1.2 -0.29 -0.39 -0.1' -0.98 -0.93 -1.10 -1. -0.94 -0.9' -0.97 -O.4C -0.77 
1 -' 1.3 -1.22 -1.00 -1,.10 -1.11 -1. -1.25 -1,.1: - .12 -0.79 -1.04 
1 18 -0.31 -0.63 -0.92 -1.09 -1.06 -1.21 -1. -1 .30 -0.9: -').97 -0.69 -0.96 
1999 -0.19 -0.69 -0.60 -0.92 -1.08 -1.31 -1.25 -1,.1: -1.06 -0.77 -0.44 -0.86 
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MONTHLY AVERAGE 175 METER TEMPERATURES (OC) 

I YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVe; 

1946 -0.90 -0.90 
1947 -1 .32 -1 .05 -0.99 -0.48 -0.28 -0.18 -on 
1948 -1 .48 -1 .16 -1 .1 : -1.19 -1.08 -0.96 -1.17 
1949 -=0:90 --:0:84 -0.87 -1.08 -1.1: -0.95 -0.96 

1950 -:0:57 -=1.46 -1.54 -1.53 --=1.51 -1.53 -1.35 -1.37 -1 .36 
1951 ~().51 -0.50 -0.75 -0.75 -0.1' -0.80 -1.03 -0.95 -0.83 -off 

1952 -0.75 -:0.35 -0.13 -0.38 -0.8E -0.99 -1.10 -1 .3E -0.96 -0.76 
19s3 ---:0:16 -0.02 --:0.47 --:0:94 --TI --=1l2 -0.99 -0.99 -1 .16 -0.69 -O .~ 
1954 -0.25 -:0:21 -0.41 -0.94 -0.81 -0.9: -1.3C -1 .36 -1 .14 -1.08 -0.9C -0. 

1955 -0.4E -0.25 --:o:se -0.67 -O.BE -1. t -1.16 -1.08 -1 .02 -0.99 -o.ee -0. 82 
1956 ----:ciM o:os -:0:20 ":~~ T.09 --=1.02 --=1 --:f25 -1 .06 -0.92 -1 .02 -0.99 -0. j 1 
1957 --:0.83 -=1.16 -1 .16 -1.15 -1 -1.14 -1.13 -0. 39 -0.97 -0.93 -1]6 

1958 -0.7S -0.68 -0.60 -0.63 -0.60 -0.55 -0.7 -0.9C -0.83 -0. 34 -0.93 -0.72 
19s9 ~ -0.96 -=1.26 -=1.24 -1.44 --=1.45 --=1.4E -1.4C -1.34 -1 . l0 -1.33 -1.13 -1 .2C 
1960 --:o:BE --:o:sa -=0.65 -0.43 -0.30 -0.38 -0.6E --=1]3 -0.79 -0.85 -0.79 -0.87 -0.68 

1961 -0.63 -0.87 -1.06 -1 .32 -1.23 -1.1 -1 .26 -1.15 -1 .06 -0.93 -1 07 
1962 0.21 0.17 --=<m 475 -0.94 -0.89 -:o:ac -0.92 -1 .05 -0.60 -0.64 -0. 63 

1963 -:0:51 -:0:33 -=0.52 -1.07 --=1.00 . -0.60 -0.6 --=1.02 -1 .04 -Us -0.90 -0.56 -0. 
1964 -O.lC -~(j.72 -0.91 -1.27 -1 .41 -1 .31 -1.31 -1 .31 -1.29 -1 . 22 -O.BE -0.79 -1:04 
1965 -0.5C -0.53 -0.62 -0.89 -1 .19 -1.03 -0.7· -0.82 -0.91 -0. -0.68 -0.27 -0.7 

1966 D.26 D.31 --=0.16 -:0.35 Q.25 Q.2 0.20 -0.40 0.47 -0.03 -0.1 7 0.13 
1967 0:06 -:0:2( -=0.36 -0.99 -0.91 -1.15 -1.2 -1 .34 -1.12 -0.69 -0.70 -0.47 -0:76 

1968 0.11 0.11 0.02 0.10 0.15 -0.55 -0.3 -0.53 -0.78 -0.73 -0.91 -0.86 -0.35 
1969 -:o:t8 -0.34 -:0:37 -:0:4' -0.35 -=0:31 -:o:se -0.43 -0.55 -0.68 -0.74 -0.77 -0.52 

1970 -:0.49 -:0:57 -:0.49 -0.3! -0.27 -O.4C -O.le -=0.73 -0.75 -0.97 -1 .07 -0:57 
1971 -0.79 -0.54 -0.37 -0.6: -0.68 -l .OC -1 .1E -1.06 -0.8C -1 .08 -0.9C -0.7S -0.83 
1972 -:0.53 -0.56 -:o.8li :T.28 -1 .17 -1 .39 --=1.4' -1.5C -1 .56 -1.47 -1.39 -1 .20 

Ii973 --=1.36 --=1.47 -=1.45 -1.53 -:1.53 -1 .59 -1.54 --=1.62 -1 .47 -1 .49 -1 .25 -1 .22 -=1Ml 
1974 -0.99 -1 .31 -1.47 -1.59 -1 .5' -1.53 -1.6~ -1.63 -1.49 -1.45 -1.48 -1.46 
1975 -:o:aa -0.93 47 -1.4' -1.36 --=1.36 -1.2C -0.73 

:~~ 
-0.72 -0.39 -0.96 

1976 --:0:01 -:0:17 -=0.60 -0.7: -~83 -0.79 -1.0 --=1:21 -1.32 -1.32 -1.06 -0.87 
1977 -0.82 -0.81 -0.84 -0.8! -1.00 -0.96 -1 .0, -1.43 -1.3C -1 .10 -1.13 -0.64 -1 .00 
1978 -:0:99 -0.36 -:0:55 472 -0.42 -0.94 --=1.1 -0.78 -0.58 -0.72 

1979 -:0:19 -:0:37 -:0.39 :~~ -:0: -=o:B3 : 1. --=1.02 -0.64 -0.50 -0.75 -0.69 -0.67 
1980 -0.33 -0.58 -0. -0.62 -1 .0 -0.7 -0.54 -0.91 -0.71 
1981 -0.8C -0.70 -0.64 -0. -0.85 -0.8 -0.77 -0.91 -0.48 -0.33 -0.71 

""i982 -:0:21 -:0:55 -:0:57 -:0.'17 -=0:91 -=T.2(j -:u -1.00 -0.89 -1 .13 -0.84 
1963 -:0.52 -1.28 -1.31 -1.3 -1.44 -1.43 -1 19 -1.51 -1.23 -1 .29 
1984 -1 .29 -1.16 -1.28 -1.26 -1.22 -1.0 -1.32 -1.33 -1 -1.44 -1.25 -1 .27 
1985 -=1.21 -1.55 --=1.4E -=1.5E -1.22 -=1.5E --=1.5 -1.6C -1.50 -1 51 -1.42 -1.01 -1.43 

~ B6 -:o:9t3 -:o:ss --=1.3C -1.44 -:1.4C -1.26 -1 .2 -=o:9C -0.82 -0, S8 -0.95 -0.92 -1.06 
B7 -0.63 -:0.58 -0.7C -1 .04 -1.05 -1.14 -1.3 -1.21 -1 .34 -1 17 -0.99 -0.97 -1 02 

1988 -0.70 --=1.22 -1.2S -1 .091 -1 .12 -1 .11 -1 .11 -1 14 -0.82 -0.94 -1 l7 
1989 --:o:7S -:0:63 -1.03 :un ~n:i :~ :-ol -1 .~ -1 . -1.25 -0.96 -1 .10 

~ 90 -:0:67 -:0:76 --=1.12 -1.44 -1.52 -1 .41 -1.35 -1 .41 -1 -1.26 -1 .28 -1 .25 
91 -1.23 -1.55 -1.36 -1.43 -1.53 -1 .53 -1 .581 -1.6: -1 -1 .38 -1 .36 -1 .46 

1992 -0.87 -1 .13 -1.44 --=1.66 -1.31 -1.3S --=1.39 -1.33 -1.45 :1.27 -1.20 -1.12 -1 .3C 
1993 --=1:04 -=1.1ii --=1.49 -1 .34 ~31 -1.45 -1.51 --=1:51' -1.6: -1 S3 -1.49 -1.42 -1 .42 
1994 ~2 ~ --1.51 -1 .51 -1 .41 -1.52 -1.51 -1.49 -1.51 -1 -1.16 -1.13 -1 .36 
1995 -0.81 -0.91 -1.0S -1.22 -1.29 -1.33 -1 .35 -1.44 -1.29 -1 -0.95 -0.83 -1.13 
1996 -0.32 -0.2C -:o:2E j] -:o:tl 1:7 ~ --=o:9l! -0.9 - ).95 -0.99 -0.49 -0.67 

11997 if5 -I 1.7 -0.S:: l.8 -1.01 -1.1 -1 .0 - ).78 -0.86 -0.87 -0 84 
1998 -I l.'1 -0.42 ),5 -0.7E l,4 -0.83 -1 .1 -0.9 -l.65 -0.72 -0.69 -0 66 
1999 -1).3 -0.4 ' -0.39 -0.5C 477 -1.061 -1 .D< -0.90 -O.se -0.60 -0.65 
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Appendix A-2. Monthly statistical sununaries for temperature at standard depths. 
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MONTHLY STATISTICAL SUMMARY FOR SURFACE TEMPERATURE 

JAN 44 0.10 0.64 0.10 -1 .64 1.16 -0.26 -0.02 
FEB 40 -0.92 0.60 0.10 -1.71 0.25 0.46 -1 .07 
MAR 40 -0.98 0.60 0.09 -1.67 0.22 0.61 -0.90 
APR 48 -0.17 0.67 0.10 -1.35 1.56 0.48 -0.11 
MAY 51 1.66 1.04 0.15 -0.46 3.69 -0.06 -0.78 
JUN 53 5.26 1.21 0.17 2.32 7.41 -0.24 -0.62 
JUL 53 9.74 1.08 0.15 7.38 12.43 -0.07 -0.25 
AUG 48 12.57 1.30 0.19 10.43 15.53 0.40 -0.96 
SEP 51 11.59 0.86 0.12 9.66 13.49 0.13 -0.28 
OCT 51 8.80 0.80 0.11 6.93 11.20 1.07 2.25 
NOV 49 5.27 0.76 0.11 3.46 7.57 0.58 1.68 
DEC 45 2.30 0.59 0.09 0.95 3.83 0.35 0.56 

MONTHLY STATISTICAL SUMMARY FOR 10 METER TEMPERATURE 

JAN 39 0.06 0.67 0.11 -1.72 1.19 -0.35 -0.07 
FEB 34 -1.17 0.49 0.08 -1 .74 -0.06 0.77 -0.47 
MAR 35 -1.19 0.50 0.09 -1 .70 -0.06 0.98 -0.25 
APR 37 -0.39 0.61 0.10 -1.57 1.37 0.63 0.73 
MAY 41 1.36 0.96 0.1 5 -0.59 3.27 0.01 -0.51 
JUN 42 4.76 1.1 5 0.18 1.99 7.10 -0.30 -0.22 
JUL 41 9.07 1.25 0.20 6.78 12.19 -0.03 -0.22 
AUG 39 11.92 1.46 0.23 8.27 15.16 0.02 0.06 
SEP 39 11.42 0.89 0.14 9.64 13.24 0.08 -0.68 
OCT 40 8.82 0.75 0.12 7.80 11.05 1.50 2.35 
NOV 41 5.19 0.83 0.13 2.94 7.29 0.09 1.34 
DEC 35 2.25 0.56 0.10 0.92 3.82 0.42 1.00 

MONTHLY STATISTICAL SUMMARY FOR 20 METER TEMPERATURE 

JAN 39 0.03 0.66 0.11 -1 .76 1.16 -0.35 0.18 
FEB 36 -1.16 0.51 0.09 -1.74 -0.04 0.82 -0.44 
MAR 35 -1 .23 0.47 0.08 -1 .71 -0.09 0.94 -0.27 
APR 39 -0.64 0.51 0.08 -1 .55 0.35 0.17 -0.89 
MAY 42 0.91 0.91 0.14 -1.14 2.62 -0.29 -0.26 
JUN 42 3.33 1.36 0.21 -0.30 5.50 -0.86 0.65 
JUL 41 5.85 1.79 0.28 1.31 10.28 0.08 0.55 
AUG 40 8.20 2.02 0.32 2.87 12.42 -0.66 0.35 
SEP 40 10.38 1.28 0.20 7.13 12.64 -0.33 0.19 
OCT 42 6.49 0.76 0.12 6.82 10.66 0.72 1.29 
NOV 40 5.05 0.87 0.14 2.86 7.03 -0.27 1.01 
DEC 35 2.19 0.59 0.10 0.92 3.83 0.59 1.12 
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MONTHLY STATISnCAL SUMMARY FOR 30 METER TEMPERATURE 

JAN 47 0.06 0.64 0.09 -1.78 1.10 -0.43 0.31 
FEB 41 -1 .01 0.59 0.09 -1 .75 0.13 0.41 -1 .21 
MAR 43 -1.19 0.51 0.08 -1 .72 -0.03 0.84 -0.57 
APR 46 -0.67 0.56 0.08 -1 .61 0.83 0.41 0.06 
MAY 50 0.38 0.71 0.10 -1 .21 1.71 -0.59 0.11 
JUN 54 2.00 1.38 0.19 -0.84 5.97 -0.08 0.24 
JUL 53 3.11 1.85 0.25 -0.36 7.75 0.61 0.16 
AUG 50 3.95 2.18 0.31 0.01 11 .56 1.14 1.96 
SEP 47 7.51 1.92 0.28 3.45 11 .73 -0.27 -0.08 
OCT 50 7.63 1.31 0.19 4.40 10.24 -0.26 0.14 
NOV 50 4.81 0.83 0.12 2.22 6.74 -0.36 1.54 
DEC 45 2.11 0.59 0.09 0.89 3.73 0.57 0.64 

MONTHLY STATISTICAL SUMMARY FOR 50 METER TEMPERATURE 

JAN 47 -0.05 0.61 0.09 -1 .70 1.07 -0.47 0.14 
FEB 42 -1.07 0.56 0.09 -1 .74 0.12 0.57 -0.99 
MAR 42 -1.27 0.46 0.07 -1 .75 -0.12 1.00 0.09 
APR 48 -0.96 0.48 0.07 -1 .70 0.30 0.57 -0.43 
MAY 51 -0.56 0.55 0.08 -1 .61 0.80 0.17 0.02 
JUN 54 -0.28 0.80 0.11 -1 .53 1.59 0.65 -0.20 
JUL 53 -0.17 0.93 0.13 -1.44 2.23 0.86 0.08 
AUG 51 0.14 0.79 0.11 -1 .13 2.02 0.73 -0.08 
SEP 49 2.07 1.53 0.22 -0.30 6.28 0.56 -0.11 
OCT 47 4.23 1.84 0.27 -0.25 7.96 -0.19 -0.45 
NOV 50 3.89 0.87 0.12 1.06 5.94 -0.12 1.72 
DEC 45 1.82 0.53 0.08 0.44 3.14 -0.04 0.82 

MONTHLY STATISTICAL SUMMARY FOR 75 METER TEMPERATURE 

JAN 47 -0.14 0.58 0.08 1.05 -0.37 0.56 
FEB 43 -1 .QI 1.52 0.08 -1 .74 -0.09 0.40 -1.21 
MAR 43 -1 .3! 1.38 0.06 -1 .60 -0.38 0.94 -0.06 
APR 47 -1 .2: 1.35 0.05 -1.74 -0.23 0.73 0.07 
MAY 51 -1.08 0.38 0.05 -1.75 -0.18 0.42 -0.44 
JUN 53 -1.08 0.46 0.06 -1.72 0.67 1.53 3.25 

JUL ~ -1.08 0.45 0.06 -1 .63 0.34 1.58 2.74 
AUG 50 -0.96 0.44 0.06 .c!-55J 1.25 1.82 
SEP 49 -0.23 0.62 1.09 -1 .09 2.04 1.10 2.21 
OCT 48 0.62 0.94 1.14 -1 .39 3.2 0.49 0.26 
NOV 48 1.92 1.01 .15 -0.34 5.06 0.42 0.82 
DEC 44 1.33 0.43 0.06 0.15 2.36 -0.27 1.12 



25 

MONTHLY STATISTICAL SUMMARY FOR 100 METER TEMPERATURE 

JAN 47 -0.18 0.55 0.08 -1.7e 0.95 -0.30 0.60 
FEB 43 -1.02 0.51 0.08 -1.74 -0.15 

~~ 
-1.34 

MAR 42 -1.36 0.40 0.06 -1.81 -0.37 -0.41 
APR 48 -T3!i [35 0. -1.75 -0:30 1.35 1.25 
MAY 51 -1.32 1.25 O. -1.75 -0.69 0.75 0.12 
JUN 54 -1.34 1.24 O. -1.72 -0.66 0.88 0.49 
Jill 52 -::r:35 D.23 0:00 -1.68 -0.77 0.7E 0.13 
AUG 51 -1.29 0.25 0.04 -1.6E -0.66 0.57 -0.28 
SEP 51 -1.03 0.38 0.05 -1.54 0.41 1.42 2.93 

OCT 48 -=0:74 0.45 0.06 -1.50 0.36 0.37 -0.54 
NOV 48 0.15 0.75 0.1 -1.27 1.72 0.24 -0.88 

DEC 45 0.74 0.41 0.06 -0.52 1.71 -0.44 1.8C 

MONTHLY STATISTICAL SUMMARY FOR 125 METER TEMPERATURE 

JAN 33 -0.34 0.53 0.09 -1.67 0.87 0.09 1.06 
FEB 30 -0.96 0.49 0.09 -1.70 -0.03 0.23 -1.06 
MAR 29 -1.28 0.44 0.08 -1.80 -0.38 0.63 -0.86 
APR 35 -1.38 0.36 0.06 -1.74 -0.22 1.75 2.95 
MAY 36 -1.38 0.21 0.04 -1.68 -0.78 1.01 0.76 
JUN 36 -1.41 0.20 0.03 -1.68 -0.85 1.11 1.03 
JUL 36 -1.44 0.21 0.04 -1.70 -0.71 1.37 2.50 
AUG 34 -1.44 0.21 0.04 -1.73 -0.82 1.15 1.54 
SEP 37 -1.31 0.30 0.05 -1.63 -0.43 1.23 1.21 
OCT 35 -1.19 0.32 0.05 -1.61 -0.43 0.68 '0.21 
NOV 36 -0.85 0.43 0.07 -1.47 0.34 0.89 '0.58 
DEC 32 -0.08 0.48 0.08 -1.04 0.82 -0.11 -0.57 

MONTHLY STATISTICAL SUMMARY FOR 150 METER TEMPERATURE 

JAN 47 -0.43 0.41 0.06 -1.49 0.54 0.17 0.42 
FEB 42 -0.72 0.45 0.07 -1.64 0.12 -0.05 -0.65 
MAR 42 -1.06 0.46 0.07 -1.78 -0.08 0.32 -0.90 
APR 48 -1.15 0.39 0.06 -1.72 -0.23 0.54 -0.77 
MAY 51 -1.18 0.32 0.04 -1.58 -0.25 0.91 0.31 
JUN 52 -1.23 0.28 0.04 -1.65 -0.45 0.76 0.18 
JUL 52 -1.29 0.27 0.04 -1.72 -0.36 1.43 3.32 
AUG 51 -1.34 0.22 0.03 -1.69 -0.50 1.14 3.02 
SEP 52 -1.25 0.29 0.04 -1.66 -0.04 1.49 4.69 
OCT 50 -1.17 0.26 0.04 -1.63 -0.25 0.65 1.66 
NOV 49 -1.06 0.29 0.04 -1.51 -0.04 1.07 2.82 
DEC 44 -0.68 0.33 0.05 -1.32 0.14 0.34 -0.22 
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MONTHLY STATISTICAL SUMMARY FOR 175 METER TEMPERATURE 

JAN 44 -0.59 0.38 0.06 -1 .36 0.21 0.16 -0.53 
FEB 42 -O.S2 0.44 0.07 -1 .55 0.26 -0.09 -0.39 
MAR 43 -0.81 0.48 0.07 -1 .55 0.31 -0.01 -0.83 
APR 48 -0.92 0.44 0.06 -1 .66 0.10 0.20 -0.S8 
MAY 49 -0.95 0.41 O.OS -1 .53 0.15 0.S1 -0.27 
JUN 52 -0.99 0.39 0.05 -1 .59 0.25 0.S7 0.47 
JUL 53 -1 .07 0.37 0.05 -1 .65 0.26 1.17 2.32 
AUG 49 -1 .15 0.34 0.05 -1 .63 0.20 1.44 4.05 
SEP 51 -1.09 0.36 0.05 -1 .63 0.40 1.33 4.12 
OCT 49 -1.01 0.38 0.06 -1 .S3 0.47 1.16 3.18 
NOV 48 -0.98 0.33 0.05 -1 .51 -0.03 0.58 0.54 
DEC 44 -0.88 0.29 0.04 -1.42 -0.17 0.38 -0.05 
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Appendix A-3. Monthly average temperature anomalies by year at standard depths. 
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MONTHLY AVERAGE SURFACE TEMPERATURE ANOMALIES (DC) 

I YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVG 

1946 0.48 -1.27 1.18 1.42 0.10 -0.99 -0.76 0.02 
1947 0.01 -1.38 -0.99 0.67 -0.58 -1 .18 -0.58 
1948 --:0:81 -:0:48 1.35 -0.42 -0.09 

1 -0.12 -0.51 -0.89 0.23 -0.32 
"1 -0.36 0.01 -0.25 -0.87 -0.59 -0.38 0.19 1.16 -0.14 
1 -0.14 0.40 0.82 1.24 1.12 1.72 1.31 -1.27 -0.46 0.53 0.53 

1952 D.1O [66 1:oc 0:73 0.07 1.75 -0.08 . 0.42 0.38 0.56 
1953 0.99 '.29 0.58 0.50 -1.19 -0.38 0.16 0.14 0.02 0.12 

1954 -0.37 -0.06 0.6' -0.5' -1.19 -0.86 -0.07 -1 .01 -1 .34 -1 .11 -0.87 -0.02 -0.57 
1955 Q.74 0.92 -1:06 --=2.14 --=r.as -1.51 -1.71 -1 .601 --2.06 -0.49 -0.11 -0.99 
1956 0.94 1.01 0.53 -I '.28 -0.75 -0.7C -0.78 -1.18 -0.87 -0.72 0.41 0.56 -0.15 

1957 -0.46 -0.68 -0.65 -0.94 -1 .78 -1 .94 0.14 -2.04 -1 .25 0.0( -0.52 -0.92 
1958 0.41 1.07 1.09 1.20 0.9' 0.62 0.51 -0.79 -0.61 -0.7 -0.49 -0.81 0.2C 

11959 -=0.49 --=oM --::o:&l --:0.7 -0 . 66-1~·5li --=1.25 0.43 -0.1 --0.54 -0.35 . 0:64 -0.5, 
r-:i96O -0.41 0.45 -0.10 -0.3€ 0.92 -0.06 0.59 0.97 om -0.02 -0.39 0. 1~ 

1961 -0.13 -0.25 -1.48 O.O~ 0.81 1.29 -0.34 2.2' 1.82 0.44 
[1962 1.18 D:34 (f.14 .. 0:23 --=1.iIT -:0.72 -0.92 -1 .29 ·0.19 0.64 -0.12 
ri'963 1.10 0.66 -0.03 -0.42 -0.57 -0.44 0.49 -0.33 -1 .04 -0.47 0.45 -0.56 -O.IC 

1964 -0.15 -0.27 -0.37 -0.47 -1.48 0.18 -1.63 -1.78 -0.83 -0.41 -0.51 -0.13 -0 . 6~ 

1965 --=0:20 --:0:03 ill --=o.r --:0:29 --=0.71 -1 .10 -0.12 - -0.37 -0.4C 0.27 -0.3' 
1965 0.81 0.76 1.35 -0.01 0.7 -0.32 -1.11 -1 .15 -0.76 -0.1 0.88 0.00 

1967 1.12 0.26 -0.31 -1 .27 -1 .82 -0.68 1.19 2.59 1.27 1.91 2.1 1.18 0.63 
1968 0.97 1.25 0.70 0.30 -0.28 -1.28 -1.51 -1.86 -1 .20 -0.2E 0.3, 0.6C -0.18 

Ii969 Q.52 0:87 1:34 0.67 0.41 -0:57 --=1.41 -1.65 -0.28 '.7 -0.07 1.5C 0.15 
ri'97o'6.80 1.06 1.28 0.49 1.29 0.7 1.7C 1.04 1.00 1.2, 0.15 0.89 

1971 -0.65 -0.04 0.5' 0.991 1.4' 2.1 1.22 1.14 -0.16 -l.45 -0.44 -0.19 0.45 
1972 -=0.33 --:0:41 --:0.12 --:0.74 -0.51 -:0.51 --=0:79 -1 .8, -1.58 -0.27 -0.92 -0.73 

j !li3 -1 .34 -0.49 -0.33 -0.87 -1 .53 -0.61 0.61 -o.n -0.15 0.31 -0.10 0.39 -0.41 
1974 -0.11 -0.25 0.05 -0.07 -0.49 -1 .991 -2.20 -1 .6~ 0.42 -0.16 -0.67 -0.65 

1975 -:Q.37:r06 --=2.34 0.42 0.67 -0.01 --0.81 -0.91 -0.41 -0.54 
1976 0 .27 0.16 0.01 0.19 1.01 -0.25 -0.41 0.54 -0.62 -1.88 -0.69 -0.14 

1977 -0.28 -0.46 -0.18 0.09 0.7E 0.80 -O.7C -1.5, -1 . 2~ -0.59 0.12 -0.56 -0.31 
1978 (f.14 0A9 ~f. i o:se --:r37 --=O:4C -1 .4~ --1.15 -1 .65 -0.54 
1979 0.57 0.45 0.21 1.18 -0.33 1.40 1.42 1.51 0.2, 0.03 -0.01 -0.02 0.48 

1980 -0.47 -0.26 l .09 0.27 0.20 -0.82 -0.71 -1.7C -0.69 -1 .30 0.1 -0.49 
1981 --=0:30 1:06 f.2ST.8li 1:5li 1.2E 0.2, - -0.19 0.2a 1.12 0.71 

1-1982~'-I-(.::!:o.~,. 7:;1-8""" 01""" ... (0.,J-5"": -01~ .. 23-~ -1, .I~ 9"": (0~.46-"": 01~ .. 24-~ -ow. 0. 3~ 0.11 0.27 0.11 

1983 -0.07 .11 0.70 0.60 0.95 -0.17 0.74 0.98 0.64 0.11 0.56 
""i"9li4 -:0:35 --=0:29 --=2.53 --=1.79 0.41 0.9' 0.39 0.10 -0.62 -0.22 -0.40 
198i --=r-04 -0.58 -0.52 -122 -0.78 O.O~ -1.3, -0.51 -0.01 -1 .04 -1.40 -0.75 

1981 -0.52 -O.4E -0.5C 0.5E 0.57 O.IC 0.3, -0.41 -1.0( -0.60 -0.97 -0.26 
198' -0.84 -0.6' -0.75 -1.20 0.Q2 0.87 1.0E 0.7~ -0.97 0.41 0.23 -0.60 -0.14 

1988 -:0:24 ~ -,j.14 0:47-:o:o€ --=0:32 1.07 0.9, 1.0( -0.35 -0.04 0.18 
1989 --=0:19 -0.27 -11.10 0.3< 1.34 0.41 -".11 -0.5~ -0.34 -0.78 -0.8E -0.11 

1990 -0.4C -0.54 -0.3' -0.32 -0.9C -1.10 -0.11 1.3~ O.se 2.03 0.07 0.23 -0.05 
1991 -0.54 --:0.51 -nc --=2. 1.97 -2.51 -2.4\ -2.3C -1.34 0.20 -0.38 -1 .39 

1992 --=O:54~O.67 1.59 -0. 0.06 -1 .9, -1.se -1.05 -l.83 -0.7E -0.30 -0.82 
·1993 -1 .09 -0.7C -0.55 -l.se -0. -1.49 -1 .91 -1 .1 -1 .2< -1.31 0.02 0.20 -0.80 
1994 -0.4' -0.61 -0.3€ -:0:31 ~ ~ 1.09 1.8\ 1.11 --0.89 0.1< O.OE 0.09 

1995 o:2l --=o.f7 --:o.6l --:0.7 -1 .1, -0.3, -0.35 -1.25 -0.7 0.05 -0.04 0.34 -0.4C 
19 0.31 0.47 0.17 0.3, 0.1 -1.m 0.2l 0.0 -0.47 0.1. 0.41 0.09 
19 -0.45 -1 .24 -1 .27 -0.51 0.01 -0.6 0.3E 0.32 0.09 -0.27 

19 14 0.6 o:4l 1:1< 1:0€ 0.84 1.04 -1 .03 --0.2E 0.1, -0.0, 0.31 
1999 0.2( 1.10 1.081.65 T.7O 2.53 1.89 0.80 -0.51 -0.7 -0.4\ 0.8, 
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MONTHLY AVERAGE 10 METER TEMPERATURE ANOMALIES (OC) 

YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVG 

1946 -0.45 -0.45 
1959 -038 -0.38 -0.45 -0.35 -0.58 -1.57 -0.84 0.85 0.08 -0.58 -0.92 -0.16 -0.44 
1960 -021 0.56 0.01 -0.22 0.81 0.27 -0.55 1.24 0.31 -0.1 -0.38 0.16 
1961 -016 -0.48 -0.41 -1.37 0.38 .1.32 1.99 :Q.45 1.81 1.81 0.34 
1962 1.09 .Q]1 .. :QJ§ 0.15 -0.78 -0.81 1.85 -0.89 -0.14 01 -0.13 
1963 0.98 0.7 ' 0.03 -0.25 -0.25 0.15 0.30 -1.08 -101 -0.61 0.39 -0.06 0.03 
1964 -0.08 -0.04 -0.33 -0.47 -1.31 -0.13 -1.32 -1.36 -0. 77 -0.49 -0.691 -0.1: -0.59 
1965 0.25 -0.23 -0.04 -0,!8. -O~ -O.C -0.41 -0.3 ">]5 -0.50 0.26 -0.17 
1966 O. 0.57 0.35 -11.16 0.2' 0.29 -0.5 -0.91 -11.79 0.12 O. 0.08 
1967 1.1' O. -0.41 -1.22 - .58 -0.2' 1.75 3.1 1.54 .91 1.97 1. 0.77 
1968 1.01 1. 0.63 0.58 0.00 -1.12.-1.24 -'1.61 -1.1 -0.15 0.38 O. -0.10 
1969 ..Q.34 O. ~ 0.80 0.55 O~ -0.92 -0.97 -0.54 -0.86.-<>JZ 1.48 0.20 
1970 0.91 O. 1.1' 0.51 0.96 0-:95 1.12 1.97 -0.10 1.21 0.16 0.80 
1971 -0.661 -0.' 0.27 0.8E 1.58 2.31 1.15 1.60 0.19 -0.46 -0.41 -0.17 0.50 
1972 -QA3..:QJ -0.21 -0.64 -0.54 -0.19 -0.41 -1 .41 -1.50 -0.29 -0.90 -0.65 
1973 -1.43 -0. -OA: -0.86 -1.33 -1.00 1.08 0.07 0.22 OA9 -0.14 -0.13::.0,~ 

1974 -0.75 -0.1 -0.2 -0.28 -0.32 -1.87 -1.93 -1.09 0.53 -0.10 -0.55 -0.66 
1975 -0.22 -0.: -O~ -1.99 0.60 1.06 -OJ8 .,Q,ll -0.73 -0.50 -0.46 

..!976. 0.12 -0. -0.12 0.07 0.33 -0.14 -2.3: -0.86 0.61 -0.5 -1.66 -0.71 -OA~ 

1977 -0.51 -0. 17 -0.08 0.19 0.95 1.15 -0.54 -1.03 -1.05 -0.6 0.03 -0.61 -0.2: 
1978 0.03 0.48 0.20 0.Q2. O.~ -1.1' -0.12 1.82..:Q,,84 -1.10 -1 .03 -0.10 
1.979 0.42 0.08 0.01 -1.23 -0.41 1.43 1.76 0.64 -0.47 0.08 . :O~ 0.20 
1980 -0.04 -0.26 0.03 0.45 0.32 -0.51 -2.29 -2.01 -1.41 0.0' -0.57 
1981 0.09 0.54 0.56 1.78 1.62 . 1.51 0.08 -0.23 0.34 1.03 0.73 
1982 0,74 .ClJ6 :Q,!5 -0.11 0.82 0.77 -0.81 0.43 0.35 .~ 0.26 
1983 0.12 1.27 0.95 1.00 1.04 -0.14 0.46 0.53 0.65 0.09 0.6C 
1984 -0.48 -0.18 -0.80 -1.96 -2.22 0.24 -1.70 0.42 0.17 -0.59 -0.33 -0.68 
1985 -1 .07 -0", :!l,!1 ~ -1.04 -1.04 -0.45 -~ -0.25 0.04 -1.Q2. -1.45 ·0.84 
1986 -0.55 -0.19 -0.42 -0.16 0.77 1.08 0.82 on -0.21 -0.98 -0.54 -1.0C -0.07 
1987 -0.81 -0. i4 -0.23 -0.55 -0.04 0.2' 0.7' 0.84 -0.63 0.45 0.29 -0.63 -0.08 
1988 -0.30 -0.21 ilJ>I IJ,£ -0.12 -2.4 -0.63 1.08 1. -0.83 0.08 -0.16 

..!989 -0.17 -0.13 0.11 0.21 1.48 1.1 0.34 -0.61 -0. -0.63 -0.85 0.03 
1990 -0.51 -0.52 -0.34 -0. -0.74 -0.64 0.2 0.29 0.49 2. 0.22 0.07 0.05 
1991 -0.44 -0.45 -0.88 -2.00 -2.80 -2.28 -: .78 -1.98 -0.23 0.33 -0.44 -1.36 
1992 .-Q.68 -0.54 -0.43 -0.48 -0.37 -0.06 -1.51 -0.84 -0.97 -0.78 -0.65:O..~ -0.65 
1993 -1 .17 -0.63 -0.47 -0.57 -0.44 -1.14 -1.83 -' .23 -1 .44 -0.24 0.07 0.16 -0.74 
1994 -0.44 -0.60 -0.37 -0.01 o.~ -0.03 . 1.75 2.32 ~931 -0.05 0.24 0.11 0.33 
.1995 ..Q.17 -0.08 -0.47 -0.68 -0.98 -0.23 0.00 -0.55 -0.63 0.08 0.07 0.36 -0.25 
1996 0.29 0.48 0.59 0.42 0.65 0.50 -0.47 0.34 0.37 -0.38 0.24 0.39 0.29 
1997 0.59 -0.20 -0.97 -1.44 .-0.33 0.61 -0.29 0.49 0.43 0.05 -0.1 
1998 0.18 ..Q,§l' 0.72 1.24 1.18 1.08 1.41 -1.23 -0.23 ....Q1± -0.05 0.47 

..!999 0.14 0.87 1.10 1.83 1.93 3.10 2.52 1.05 -0.44 -0.71 -0.49 0.99 
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MONTHLY AVERAGE 20 METER TEMPERATURE ANOMALIES ( °el 

YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV OEC AVG 

1952 0.13 0.13 
1954 -0.31 -0.28 -0.30 

1955 -=r.48 ~6.70 -1.09 
1956 -0.04 -0.04 
1957 -0.54 -0.48 -2.93 -1.32 
1958 0.63 0.63 

1959 -:0:30 -=0:29 -=0:47 -:0:22 --:o:TIi -=o.i -=1.15 0.13 1.10 -0.57 -0.6C -0.18 -0.28 
1960 -=0.43 0.44 0.20 -0.30 1 -1.16 -0.09 2.19 0.3C -0.60 0.16 
1961 -0.25 -0.34 -0.49 -1.24 -1. 1.04 -0.8C 0.03 1.54 1.97 -0.Q3 

1962 1.05 0A1 -=0:23 Q.4tj Olli -2.20 -3.45 0.07 -0.23 0.91 -0.3C 
1963 0.87 0.83 0.03 -0.28 -0.50 0.05 3.31 2.26 -0.11 -0.63 0.6· -0.13 0.53 
1964 -0.17 -0.02 -0.33 -0.31 -0.81 -1.16 -1.26 0.42 -0.50 -0.61 -0.72 -0.23 -0.48 

1965 lf19 -0.14 -0.13 -0.08 -0.09 0.44 -0.56 -1.63 -3.12 -0.80 -0.14 0.1 -0.49 
1966 0.98 0.39 -<5:49 -=0:23 0:56 -=0.75 -3.0C -0.61 -1.22 0.20 0.70 -0.23 
1967 1.01 0.2C -0.31 -0.99 -1.63 -0.16 -0.49 0.89 2.07 1.81 1.88 0.93 0.43 

1968 Q.93 1.12 0.56 0.531 0.28 -0.70 1.7: -0.18 -0.62 -0.25 0.46 0.42 0.36 
1969 0.29 1.1 C f08 0.84 0:89 -=0:15 -0.76 1.56 0.71 -0.93 -0.1 1.46 0.50 
1970 0.96 0.96 0.98 0.58 0.49 1.38 2.27 1.65 -0.32 1.08 0.04 0.92 
1971 -0.67 -0.09 0.07 0.72 1.62 1.95 0.79 1.6· 0.93 -0.28 -0.18 -0.23 0.52 

1972 -:0:46 -=0:45 -=0:41 -=0:54 -=0:26 -=0:43 1.38 1.04 -0.74 -0.33 -0.59 -0.16 
1973 -=1.46 -0.52 -0.5C -0.77 -1.48 -2.31 -0.98 1.10 1.19 0.46 0.02 -0.06 ,0.44 
1974 -0.69 -0.52 -0.41 -0.24 0.01 -0.89 0.05 -1.24 -0.98 -0.29 -0.4C -0.51 

1975 -0.18 -0.32 -0.79 -0.83 -0.54 -1.58 -1.01 -0.75 -0.46 -0.72 
1976 0.1 -=0:06 (f.15 

~ 0:& -=1.20 0.37 1.31 :0.50 -1.4C -0.67 -0.1C 
1977 -0.58 -0.37 -0.11 0.31 O. 0.36 -0.49 1.7 -0.58 -0.67 -0.01 -0.55 -om 
1978 0.01 0.57 0.17 -0.01 0.74 -0.98 2.38 4.25 0.02 -1.06 -0.86 0.48 

1979 0.3C 0.1E - -0.09 --:-1.T3 -=2.5C -:0.19 2.92 1.91 O.O~ 0.4, -0.16 0.15 
1980 -0.21 -0.29 0.18 0.69 0.48 -2.H -3.74 -0.93 -1.21 -0.3, -0.75 
1981 -0.15 0.53 0.64 1.50 1.16 4.59 -0.03 -0.82 0.49 1.01 0.89 

~ 
Q.64 <J:2e -=o:2i -=o:og o:n 1.63 -0.48 1.:32 0.22 0.7_ 0.47 

0.15 -1.16 0.62 0.57 0.15 1.3C 1.05 0.41 0.85 -0.01 0.39 
1984 -0.46 -0.1C -0.65 -2.22 -3.91 -0.09 -2.26 -0.40 -0.1 -0.45 -0.51 -1.01 

1985 -=1:1 -=o:3l! --:o:4E -:o:5i -=0:91 -=o:9C -=0.96 -0.57 0.46 0.00 -0.94 -1.39 -0.64 
1986 -0.551 -0.2E -0.49 -0.4E 0.57 1.31 3.08 -0.73 -0.73 -1.20 -0.32 -0.97 -0.06 
1987 -0.70 -0.41 -0.2E -0.55 -0.1 0.47 1.36 1.81 -0.88 0.34 0.29 -0.6C 0.06 

1988 -=0.33 --=o.T ~ ~ ~ -3.35 -2.59 f.75 0.54 -2.04 0.04 -0.48 
1989 -0.1: -0.08 0.1 0.1 1.39 1.7, -0.24 -0.16 -0.85 -0.36 -0.98 0.06 
1990 -0.55 -0.44 -O.4C 0.05 -0.37 -O.4C 0.79 0.59 -1.98 1.27 0.38 -0.05 -0.09 

1991 --=0:34 ~ -=o:7f --=1.81 ~ -4.34 -5.4· -2.92 -1.29 0.57 -0.58 -1.81 

~ -=0.71 -0.44 -0.44 -0.3E -0.09 0.3, 1.0< -0.5E -1.24 -1.41 -0.41: -0.53 -0.41 
-1.24 -0.51 -0.51 -0.54 -0.45 -0.74 O.Oi 0.6E -1.04 -0.24 0.3C -0.05 -0.36 

1994 -0.5C -0.49 -0.4· 0.061 0.41 -0.2C 3.11 1.19 1.63 -0.16 0.28 -0.09 0.41 
1995 ~ -=0:03 --:o:4E --=0:& ~ (f.ljj 0. 1.24 -1.30 -0.32 0.25 0.29 -0.08 
1996 0.2C 0.59 0.45 0.44 0.64 1.44 O. 1.1 O.H -0.51 0.39 0.31 0.50 

1997 0.41 -O.OE -0.8 -1.4E -1 1.11 0.75 -0.05 0.66 -0.05 -0.11 
1998 0.1C Q.51 o:6f --cAE --=0:2! 0.35 -4.OE -1.45 -0.27 0.39 -0.15 -0.33 

19Q9 -=0.01 - 0:4E 0.94 1.64 1.0< 1.01 0.01 -0.34 -0.48 -0.70 -0.51 0.28 
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MONTHLY AVERAGE 30 METER TEMPERATURE ANOMALIES ( °el 

I YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVG 

1946 0.73 5.44 3.92 2.42 1.26 -0.35 -0.5e 1.85 
1947 -0.03 0.26 2.13 4.41 0.53 -0.07 1.21 
1948 -0.19 -0.23 -0.21 0.46 1.67 1.1: 0.44 
1949 3.89 2.23 1.18 0.38 1.92 
1950 0.12 -0.31 -0.06 1.96 3.60 1.45 0.13 0.46 1.12 0.94 
~;1 0.80 0.87 0.95 1.48 0.56 0.6e 0.84 -1.21 3.11 1.87 0.99 
19 ;2 -0.25 0.49 1.03 0.18 0.61 -0.28 1.61 0.56 0.4~ 

19;3 1.24 0.16 0.57 1.53 3.40 4.00 2.79 1.23 0.83 0.08 1.51 
1954 -0.32 0.27 1.03 0.22 ).91 0.51 -1.47 -1.31-0.68 -0.87 -0.1' 
~55 0.53 0.97 -0.66 0.52 4.00 4.02 2.13 -1.46 -0.22 -0.07 0.97 
1956 0.94 1.07 0.55 0.00 0.08 .59 1.12 -2.38 -0.08 0.18 0.86 0.66 0.38 

-0.34 1.39 0.07 -2.21 -0.73 -0.22 -0.20 -0.58 -0.37 
1.28 1.39 ~ .7 5.57 8.00 0.05 -0.1 -0.79 1.891 

-0.53 -0.23 -0.41 0.00 0.53 1.5 0.12 -1.33 3.18 -0.21 -0.6 -0.1' 0.08 
1 a -0.17 0.69 0.5: 0.26 -0.01 -1).& -1.66 -1 .22 1.81 -0.17 0.0 -0.54 -0.10 
1961 -0.27 -0.29 -0.43 -1 .14 -2.03 0.18 0.17 0.74 2.19 1.82 0.09 
~i2 1.03 0.46 -0.12 0.40 0.41 -1.14 -2.07 2.02 0.00 1.12 0.21 
191i3 0.82 0.91 0.08 -0.15 0.19 1.37 1.22 O. T 0.09 0.63 -0.04 0.54 
191i4 -0.18 -0.01 -0.31 -0.27 -0.78 -2.10 -0.04 1.36 1.40 -1 .04 -0.72 -0.07 -0.23 

Ji is 0.24 0.31 0.16 -0.1 0.39 1.65 -1.0e -0.69 -3.42 -0.65 -0.54 0.28 -0.28 
1! i6 1.10 0.26 0.43 0.20 1.49 -0.26 -1.27 1.51 -1 .79 0.03 0.75 0.22 
1! i7 0.67 0.27 -0.36 -0.881 -1.44 -0.80 -0.78 0.09 -0.03 2.09 1.52 1.09 0.12 
1968 0.97 1.23 0.61 
1969 0.25 1.19 1.1' 

0.57 0.54 _ 0.80 3.34 0.48 
0.7: 1.24 0.46 0.65 -0.24 

0.61 0.35 ~ 0.51 0.88 
-0.1 -0.59 1]7 1.53 0,51 

1970 0.94 1.00 0.7" 0.59 0.02 1.31 3.62 4.29 0.28 .14 0.07 1.27 
1971 -0.72 -0.05 0.05 0.72 1.47 0.14 0.81 2.77 -0.23 -0.85. -0.23 -0.05 0.32 
~2 -0.53 -0.40 -0.42 -0.57 -0.34 -1 .68 0.58 -0.73 0.13 -0.58 -0.47 -0.46 
1973 -1 .52 -0.47 -0.47 -0.96 -1.50 -1 .65 -0.52 2.44 3.7 1.29 -0.18 -0.09 0.01 
1974 -0.66 -0.47 -0.36 -0.27 0.21 0.56 1.72 -1.48 -2.85 -0.57 -0.32 -0.41 
~5 -0.29 -0.21 -0.22 0.4 0.7C 0.09 -2.82 -0.70 -0.38 -0.38 
1976 0.09 -0.04 -0.14 0.16 0.25 1.2' 0.66 -0.99 0.07 0.00 -1 .22 -0.53 -0.02 
1977 -0.62 -0.40 -0.20 0.14 0.57 0.91 0.79 2.56 0.80 -0.27 -0.35 -0.38 0.30 
1978 0.00 0.53 0.21 -0.05 0.79 _-1 .38 0.37 0.26 0.32 -2.95 -1 .35 -0.30 
1979 -0.32 0.00 0.42 -0.52 -1.93 -0.35 2.12 4.42 0.52 0.44 -0.15 0.42 
1980 -0.22 -0.30 0.32 0.90 1.29 -1 .30 -0.67 1.36 -1.07 -0.13 0.02 
1981 0.02 0.45 0.60 0.81 -0.46 -1 .91 -2.59 -0.30 0.35 1.16 -0.19 
1982 0.57 0.33 -0.22 -0.14 0.42 1.95 -0.16 0.58 1.09 0.82 0.52 
1983 0.16 -1.00 -0.17 -2.18 -1 .22 0.64 1.27 0.94 0.961 0.05 -0.06 
1984 -0.50 -0.02 -0.48 -1 .44 -2.55 0.29 -1.3. -1.78 -0.87 -1.15 
191 -1.25 -0.37 1.47 -0.53 -0.53 -1 .52 -1.21 -0.41 0.44 -1.27 -0.52 
191 -0.84 -0.22 1.41 -0.531 0.65 1.23 2.44 -0.8 -0.69 - -0.75 0.02 
191 -0.84 -0.32 - .19 -0.51 -0.60 1.081 1.66 1.29 -2.51 0.56 0.04 -0.46 -0.05 
1988 -0.37 -0.091 0.05 0.38 -0.95 -t 16 -1.44 0.10 -1 .1 -2.62 0.21 -0.70 

J! 19 -0.09 -0.09 -0.09 0.14 0.14 1 11 -0.42 -3.03 -2.17 -0.48 -0.91 -0.47 
1! lO -0.59 -0.33 -0.40 0.04 0.27 0.44 1 -2.19 -3.80 0.68 -0.1 0.00 -0.39 
1! 11 -0.27 -0.44 -0.75 -1 .36-1.62 -2.54 1.64 -1 .41 -3.66 0.62 -0.46 -1 .41 
1992 -0.74 -0.38 -0.39 ~ 0.39 ).61 2.66 1.21 -1.19 -2.43 -0.37 -0.39 -0.24 
1993 -1 .28 -0.46 -I -0.18 -1 .1 1.95 1.36 -0.14 -1.41 0.19 -0.07 -0.18 

l4 -0.52 0.74 -0.31 1.77 -0.12 0.76 -0.47 -0.08 -0.14 0.081 
0.07 -0.85 -0.57 -0.33 1.07 0.28 -0.80 -l .T 0 .10 0.37 -0.24 
0.16 0.37 0.36 0.74 .1.75 3.0 1.43 1.50 -0.12 -0.32 0.37 0.83 

19 0.36 -11.1: -0.44 -0.52 -0.2 -1.17 -0.25 0.36 0.80 0.07 -0.1: 
1998 0.07 0.55 ).4( 0.48 0.61 0.6: -2.85 -1.681 -0.77 0.20 -0.09 -0.22 

~99 -0.14 0.75 ).9: 0.80 0.62 0.17 0.20 -0.731 -0.85 -0.73 -0.43 0.05 
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MONTHLY AVERAGE 50 METER TEMPERATURE ANOMALIES (0C) 

I YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVG 

1946 -=0:60 2.49 1.93 0.82 2.98 -0.10 -0.13 1.06 
1947 0.1 e O. 75 1.96 2.53 -0.2C -0.63 O. 75 
1948 -0.12 -0.10 -0.05 1.59 1.54 1.99 0.81 

1949 1.65 0.12 0.25 -0.14 0.47 
1950 0:00 -:O.4C 0.33 -0.51 -1.04 -1 .87 0.14 0.59 -0.35 
1951 0.62 0.62 0.62 1.28 0.31 -0.36 -0.43 -0.37 -2.95 -0.07 
1952 -0.22 0.34 -0.03 0.44 -0.60 -0.93 -0.95 0.32 -0.20 

1953 1m -0.48 -0.55 022 O. 72 1.67 1.54 1.96 1.40 0.47 0.80 
1954 -0.07 -0.04 0.24 1.09 0.30 0.26 -0.32 -0.43 -2.49 -1 .39 0.18 -0.56 -0.35 
1955 0.691 0.89 -(1.50 -0.47 -0.24 -0.10 1.01 1.2C 0.05 -0.75 -0.10 0.15 

1956 o:53T o:as 0:74 f46 o:D4 -:oM 0.01 -o.ssT -1 .02 0.31 0.891 0.78 0.19 
1957 -0.381 -0.51 -0.32 -11.22 -0.34 -0.58 -0.87 -0.84 -0.64 -1 .17 -0.67 -0.34 -0.57 
1958 0.601 1.25 1.28 l.87 0.11 -0.03 0.28 0.89 1.90 0.57 -0.15 -0.76 0.57 

1959 --:0: --=0:36 -0.2' 0:00 0:02 1.13 0.75 -0.28 0.11 -1 .01 0.07 -0.01 
100('- --:0: 0.69 0 .34 0.05 -0.38 -0.62 -0.81 -1.72 -1 .74 0.07' :0£1 -0.42 
1961 -0. -0.35 -0.28 -0.34 -0'15 -0.21 0.50 0.7: 1.67 0.15 

1962 1 .24 0.45 0.05 0.26 0.12 0.16 -0.20 -0.10 1.55 0.22 0.38 
1963 0:98 0.85 0:21 -:0.1 C 0.53 D.3C -=0.24 0.91 0-.16 1.18 -1.35 -0.09 0.28 
1964 0.18 0.09 -0.19 -0.13 -029 -0.72 -0.46 -0.31 0.62 -0.1C -0.37 -0.12 -0.15 

1965 0.29 0.26 0.3E --:0.28 0.24 0.6C 0.20 -0.33 0.84 1.46 -0.16 0.45 0.33 
19560-:95 o:3li 0 .57 D.47 o:8i 0.11 -0.11 0.01 - -0.27 0.29 0.86 0.37 
1967 0.88 0.15 -0.1E -0.58 -1 .03 -0.9E -1.05 -0.94 0.52 1.6C 0.75 1.19 0.03 
1968 1.22 1.0C 0.54 0.32 1.38 1.8! 1.78 1.67 2.33 3.36 1.35 0.49 1.44 

1969 0A3 1:1 12C rn 12C Q.89 -0.06 -0.86 0.05 1.94 -0.28 0.36 0.5€ 
1970 0.38 0.69 0.6C l.57 -0.08 -0.2C 0.5e -0.46 2.2€ 0.88 0.18 0.46 
1971 -0.62 -0.08 0.Q7 0.5. 0.69 0.1 € 0.16 -0.01 -0.36 O.4C 0.1 0.18 0.1 C 

1972 -=0:31 --:o:4l! --::0:2! -~ -=0:34 --:o:aE -=1.1C -0.81 -2.00 -3.2E -1 .3E -1 .0~ 
1973 --1.25 -0.42 -0.24 ).se -0.96 -1 .1: -D.?! 0.4, 2.35 1.32 -0.1S O.O€ -0.12 
1974 -0.59 -0.531 -0.24 ) . 3~ -0.29 0.61 0.8~ -0.2€ -2.51 -ITa O.D! -0.63 
1975 -0.18 -0.15 O.4S 0.951 0.991 -O.at -2.42 -2.04 -0.52 -0.5: -0.35 

1976 --:0:24 --=0.25 --:o.f2 l.3S 'Q.2i; 1 1.3S 1.04 0.04 --0.12 -O~g. -0.23 0.24 
1977 -O.4e -0.37 -0.14 -11.25 -0.05 -1 -0.97 -0.48 1.7' 0.1 -0.32 -0.1E -0.19 
1978 0.23 0.4C 0.42 " .19 -0.1 -D.! -0.78 O.at 4.H -0.91 0.24 

1979 D.35 (f.14 o:os l.6€ ~ --:o:3E -=0: 1E 0.24 1.34 - -0.12 0.07 -0.061 0.2' 
1980 0.24 O.at ).57 0.3E 0.86 -0.3~ 0.34 2.8: -1 .00 0.1 0.41 
1981 0.17 0.561 0.4: -0.06 -0.37 -0.3S -1 .5E 0.76 0.63 1.3E 0.15 

[1982 o:n o:2ll --:o:TC -1).240.0l! 0A3 -=O:o~ -0.14 --0.25 1.601 0.24 
rT9ii3 om -ll.8C -0.91 -1.17 -0.9C -0.89 -1 .31 1.09 1.331 0.1 -0.34 

1984 -0.501 -0.27 -1).28 -0.77 -1.04 0.04 0.1: -1.7e -0.53 -0.071 -1.07 -0.55 
Ii985 ~ -=o:sc -=0:31 -,f.31 0:0; -:o:6i -=0:7, -0.2E -1 .50 . 1.59 -0.601 -1.44 -0.49 
rl'9ii6 -=0:581 -0.34 -0.28 -'l.3e 0.41 0.17 0.47 O.OE O.H 1.88 -0.1C -0.4: 0.09 

1987 -0.551 -0.41 -0.23 -'l.6e -0.7! 0.0, 1.0' 0.8E -1.43 -2.26 -0.1C -0.3~ -0.4C 
1988 ~ --:0.1 -,1:1 --=0:01 -=o:4l -0.7: -0.031 -1 .11 - -2.51 -2.92 0.4, -0.12 
1989 -=0:06 -0.2, -'l .3 -0.2! 0.1 1.04 0.01 -0.27 -2.23 -0.81 -0.7< -0.35 

1990 -0.41 -0.4E -0.2. -'l .O 0.8. 0.7E 0.9, 0.5 ' -1 .34 0.16 -0.81 0.06 o.oe 
1991 -O .~ -0.2! -:0:& -=o:aJ --:o:3E -1 .0( -1 .1 -0.29 - -4.87 -0.73 -0.37 -0.98 

1992 -=0:5 .J:4! --::0:2! -' 1.2i 0.1 -O.H 1.3! -O.2! -2.25 -1 .89 -0.01 -0.0: -0.39 
1993 -=1.1 "l.5' -0.31: "l .61 -0.01 -0.7 1.g( -O.2! -1 .05 -1 .86 -0.71 0.1 -0.44 

1994 -0.2 -l.47 -0.2, 1.22 0.99 -O.2! -0.3 -0.2 -1 .04 -0.961 0.14 0.04 -O.2C 
1995 0.20 -0.13 -0.35 --:o:n --:o:n --:o:3Eo.O' 0.0, -1 .39 --2.94 -021 0.631 -OS 

1996 0:31 0:54 (f.37 I H 1.9! 1.08 -I .5' 0.84 
- -).4 - -1.1' - - -2.4: -I .1,-1 

0.78 l.e - -1.7' - - -1 .1 -I .0<-1 
1.12 ).83 0.83 0.12 0.22 0.17 -0.20 -1 .63 -0.6S -0.7C 
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MONTHLY AVERAGE 75 METER TEMPERATURE ANOMALIES (oel 

YEAR JAN FE8 MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVG 

1947 0.06 0.31 0.97 1.28 0.66 
1948 -0.15 -0.09 -0.16 -0.08 0.72 1.49 0.29 
1949 0.68 -0.05 -0.06 -0.07 0.1: 
1950 . -0.01 -Olll -0.30 -0.31 -11.41 ).3: 0.3C . 0.42 0.54 -0.04 
1951 0.60 0.69 0.22 0.Q1 O.OC -0.07 1.06 .2: 1.03 0.13 . O,?!l 
1952 -0.10 0.14 -0.01 0.28 1.08 ),31 -0.58 -0.37 -0.03 
1953 1.03 -0.01 -a 13 -0.15 0.08 ),99 1.20 0.14 1.621 0.29 0.51 
1954 0.1' 0.16 0.03 0.27 C 30 0.25 0.Q1 ).03 -0.57 -0.02 1.1 2 -0. 0.12 
1955 0.85 0.87 -0.20 -a 19 -0.13 -0.03 ),03 0.29 1.17 0.73 -0. 0.31 
1956 0.43 0.87 0.67 0.53 0.11 -0.15 0.03 -0.16 -0.41 -0.37 0.19 -0. 0.12 
1957 -0.28 -0.48 -0.32 -0.05 -0.33 -0.49 -0.47 -0.55 -0.64 -1.28 -0.55 -0.35 -0.48 
1958 0.53 1.02 0.9' 0.48 0.15 -0.01 -0.25 -0.21 0.96 0.76 1.18 -0.56 0.41 
1959 . -0.31 ,~27 -0.20 0.19 0,16 0.11 0.07 0.01 0.38 -0.71 -1.22 -0.24 -0.17 
1960 0.05 0.15 0.60 0.57 0.15 -0.21 -0.22 ),37 -0.62 -0.73 -0.46 -0.61 -0.12 
1961 -0.07 -0.14 -0.35 0.14 -0.20 -0.08 ).31 0.50 0.24 0.89 0.10 
1962 0.96 0.42 -0.05 0.18 0.02 -0.1' - ).36 0.00 -0.13 -1.31 -0.04 
1963 0.85 0.15 -0.05 0.08 0,21:~ 0.10 -0.05 0.33 -0.05 -0.91 -0.30 0.08 
1964 0.1: O. )7 -0.19 -0.04 0.07 -0.11 -0.17 -0.38 -0.34 -0.18 0.97 -0 . .0.7 -0.02 
1965 0.22 0. 26 0.1' -0.15 0.54 0.48 0.1 0 -I .13 ~ 0.27 0.08 0.17 0.2e 
1966Do.95 0.45 0.66 ~53 O.E)<I 0.20 .15 O.~ -0.40 0.2' 0.16 0.35 
1967 ~~ 0.19 -0.18 -0.23 -0.56 -0.54 -0.55 1.59 1.34 1.53 0.87 0.89 0.26 
1968 2.7 0.l5 0.38 0.31 0.78 1.74 1.30 1.88 0.48 -0.27 1.06 0.33 0.76 
1969 0.35 0.l9 0.99 1.04 Q,92 0.53 0.06.-0.22 0.25 1.42 -0.35 -0.60 0.45 
19~ 0.08 0'>5 0.45 0.61 0.04 0.02 -O~ -11.58 -O.4C -0.92 -0.37 -0.06 
1971 -0.43 0.' 0.07 0.02 -0.09 -0.21 0-:23 1.35 0.05 2.39 0.02 -0.09 0.19 
1972 -0.20 -0.38 -0.39 -0.33 -0.39 -0.30 -0.42 -0.47 -0.74 -1.39 -0.46 -0.5C 
1973 . -1.17 -0.48 -0.32 -0.46 -0.65 -0.65 -0.18 -0.09 0.44 -0.68 _-1.32 0.34 -0.44 
1974 -0.35 -0.53 -0.34 -0.29 -0.28 -0.30 -0.45 -0.25 -0.58 -1.28 -1.5C -0.56 
1975 0.01 -0.20 0.60 1.12 0.82 0.14 -0.41 0.89 0.46 -0.23 0.32 
1976 0.03 -0.1: -0.30 -0.06 -0.08 0.55 1.41 1.24 0.80 0.33 0.44 -0.01 0.27 
1977 -0.28 -0.21 -0.36 -0.37 -0.52 -0.44 -0.54 1.22 0.65 -0.7: 0.10 0.05 -0.24 
1978 0.20 0.53 0.3' -0.17 -0.41 -0.61 -11.32 0.48 -1.29 -0.57 -0.19 
1979 0.18 ...Q..13 -0." 0.69 ~ 0.08 -O.13-1J1 -0.89 0.41 om 0.04 
1980 0.25 -0.0: 0.38 0.11 0.30 -0.17 -0.3: 1.01 0.49 0.19 0.13 
1981 0.09 0.3: 0.47 0.01 0.03 -0.03 -' .11 0.35 1.63 0.68 0.35 
1982 0.661.,Q,: -O.~ -0.11. -.:Q,11 .Q,Il! -0.05 0.23 1.50 3.1 0.52 
~ 0.16 -0.45 -0.48 -0.47 -0.42 -0.34 -0.10 -0.7: -0.33 0.04 ·0.31 
IT984 -0.38 -0.13 -0.05 -0.38 -0.48 -0.17 -0.26 -0.52 -0.92 -0.1 -1.28 -0.45 

1985 -1.21 -0.51 -0.39 -0.12 -Q,04 ~ -0.37 1.46 -O.Q! -0.37-0.19 -1.01 -0.41 
1986. -0.64 -0.14 -0.33 -0.14 0.07 -0. -0.02 1.36 0.17 1.1" 0.89 -0.2: -0.01 
1987 -0.39 -O. l9 -0.30 -0.37 -0.43 -0.3e 0.49 1.36 -0.15 -0.84 -0.68 -0.3: -0.28 
1988 -0.031 -0.04 0.09 -0.25 0.07 -0.13 0.01 0.37 -0.26 -1.34 -0.0: -0.14 
1989 -0.32 -:1lo22 -0.25 -0.33 -0.16 -%.¥r 1.18 0.66 -0.13 0.30 -0.77 -0.07 
1990 -0.35 -0.l8 -0.31 0.11 0.58 0.34 O. 1.45 0.27 -0.1 -0.82 -0.21 0.00 
1991 -O.l9 -0.32 -0.34 -0.52 -0.36 -0.54 -1).661 -0.72 -2.19 -2.32 -0.46 -0.80 
1992 -0.48 -0.42 -0.30 -0.06 -1).07 . -1>15, -0. 16 -0.4 -0.76 -0.42 0.22 .. ~. -0.29 
1993 -1.06 ).51 -I '.33 -11.30 -I -11.52 -0.12 -0.5 -0.63 -0.79 -1.06 -I. -0.53 
19 ),26 ).4: -1).43 1.21 -11.23 -0.12 -0.4 -0.29 0.77 -0.52 -I. -0.13 
19 .1: .1: -11.33 -1).46 -0. -0.37 -0.33 -0.27 0.03 -0.94 -0.40 0.3: -0.27 
19 ).40 0.3' 0.37 0.60 0.23 0.38 0.49 ). 76 2.~ 0.82 0.62 0.40 0.65 
1997 0.5C 0.11 -!l12 -11.26 -I -I -0.19 -1.48 -1.1 -0.1 -0.33 
1998 0.24 0.27 0.0 1.09 -11.29 -I -0.63 -1.7: -1.33 -0.4 -0.43 
1999 0.19 0.59 0.5 1.67 1.25 -0.08 -0.67 0.20 -0.3 0.15 
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MONTHLY AVERAGE 100 METER TEMPERATURE ANOMALIES (OC) 

YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVG 

1946 -::o.f3 -0.03 0.14 -0.07 0.48 0.61 0.02 0.15 
1947 0.06 0.07 0.27 0.59 0.80 0.46 0.38 
1948 -0.14 -0.27 -0.13 0.14 0.25 0.46 0.05 

"tl49 0.02 0.15 -0.13 0.16 0.05 
1')50 -=0.01 -:0.22 -0.08 -=0.13 -0.19 0.18 0.47 0.19 0.03 
1!l51 0.36 0.54 0.27 0.41 0.19 0.13 0.07 0.29 0.78 0.74 0.38 

1952 -:0.17 031 0.45 0.33 0.12 0.39 0.15 0.02 -0.06 0.17 
1953 1.0C 1.3C 0.39'~ 0.21 0.56 0.72 0.75 0.24 0.46 
1954 0.22 0.13 -0.19 l.04 0.3C 0.48 0.07 -0.09 -0.07 0.35 1.44 0.61 0.27 

1955 Q.95f 0.87 0.08 0.13 0.05 0.19 0.10 -0.06 1.57 0.29 0.42 
1956 0.51 -Q.8E f.6€ 1.3C Q.22 D.05 0.12 0.02 -om . 0.35 0.88 0.30 0.3E 
1957 -0.2~ -0.41 _1jT7 -11.19 -0.2C -oTa -0.20 -0.11 -0 .2~ -0.29 0.54 -0.57 -0.20 

1958 0.40 0.74 O.BE 1.75 0.25 0.10 0.12 -0.25 -0.27 0.84 1.30 O.OC 0.40 
1959 -=0.46 --=oli --=<f.1S --:Ql2 0:11 o:i2 0.16 0.14 0.31 --0.32 -0.24 0.05 -0.05 
1960 -0.01 O.:ll 0.58 0.34 -0.02 -0.02 0.02 -0.11 -0.32 -0.31 -0.54 -0.16 -0.02 
1961 -0.17 -0.3: -0.37 O.OC -0.01 0.11 0.18 0.04 0.58 0.2C 0.Q2 

1962 Q.8j o:6l! -O . O~ Q.TIj 0.28 0.19 -0.09 0.06 0.00 -0.59 0.14 
1963 0.42 0.75 -0.1 -:0.19 0.01 O.OC 0.07 0.03 0.00 -0.01 -0.37 -0.27 om 
1964 -0.07 -0.0' -0.18 -0.2C 0.15 0.02 -0.01 -0.23 -0.29 -0.3C 1.09 0.27 0.02 

1965 0:07 0.29 0.27 --:0:00 -0.03 -0.05 0.03 0.06 0.08 0.2' 0.2C O.OC 0.09 
1966 0.98 0:67 '.7 0:6E o:6E 0.59 0.51 0.44 . 0.34 -0.35 -0.06 0.47 
1967 0.591 0.21 -0.23 -I '.13 -0.24 -0.2E -0.19 -0.09 0.61 1 . 1~ 0.65 0.941 " 0.25 

1968 1.00 0.961 0.50 .15 0.34 0.55 0.37 0.27 0.11 0.23 -0.14 0.38 0.39 
1969 0.33 0:97 ~ "l .OE 0.6S o:3i 0.32 0.05 -0.15 . 0.44 -0.22 -1.2C 0.30 
1970 -0.22 0.62 0.42 0.33 O.OC 0.03 -0.04 -0.21 -0.43 -1.12 -0.43 -0.10 

1971 --:oAE 0.13 0.12 -0.17 -0.0' -0.23 O.OC 0.11 -0.01 -0.25 0.05 -0.07 
1972 -=0.24 O.OS --::o:3e l.IS -O.1~ ~ -0.2C -0.33 -0 . 2~ 0.1 1.03 -0.06 
1973 -1 .35 -O.4S -0.33 l.3E -0.38 -0.39 -0.2C -0.21 -0.1 -0.4: -1 .02 -0.07 -0.45 
1974 -0.581 -0.5' -0.38 - ),32 -0.25 -0.28 -0.3' -0.35 -0.41 -0.38 -0.85 -0.43 

""i975 -=o.2(j --:0.11 o:6i 0.51 0.501 0.11 -0.1 0.14 0.85 0.43 0.28 
1976 0.03 0.05 -0.19 -:0.25 -0.13 0.09 0.47 0.12 0.44 0.08 0.05 0.07 om 
1977 -0.45 -0.4' -0.38 -0.34 -0.08 -0.21 -0.22 -0.19 -O.IE -0.37 -0.85 0.28 -0.29 

1978 D:2E o:sc 0.32 - f.Ol! -:0.15 -0.22 -0.1 0.32 --6.07 0.94 0.11 
1979 -=0.13 0.24 -6:07 l.89 0.34 -0.05 0.12 -0.01 -0.1 -0.28 -0.61 0.17 0.03 
1980 -0.42 -0.30 - l.09 0.07 -0.02 -0.18 -0.21 -0.2E 0.74 -0.36 -0.1 

""i981 ---:o.Di 0.40 f.4' Q.1S 0.19 0.11 0.0" 0.06 0.89 0.86 0.3, 
1982 0.49 0.30 -0.26 l.09 -0.06 -0.07 -0_03 0.22 0.03 O.OE 
1983 0.22 - l.22 -0.21 -0.1~ -0.17 0.18 -0.21 -0.32 -0.75 0.36 -0.1 

""i984 ""G.35 -0.38 -lill -:0.17 -0.24 -0.15 -0.24 -0.49 --0.61 -0.28 -0.77 -0.2E 

1985 --=1.2E~-~Ol .. ~4~-=-=O~j::3E~-=-~lj.~2E-=-~Ol .. ~19-=-~Ol __ ~22-=-~Ol:'.;:..;+-21-=-~Ol .. ~28-=-~0).4.~E...;-~Ol .. ~45-=-~.CO.~52-=-~.CO.~119~-~.C0.4~1 
1986 -ci:5f -0.29 -0.34 -II. IE -0.09 -0.21 -0.14 -0.32 -0.25 0.01 -0.21 -0.01 -0.22 
1987 -0.4' -0.32 -0.18 -0.28 -0.12 -0.24 0.02 -0.03 -0.15 -0.11 -0.30 -0.16 -O.H 

19 ----:om ~ -Ij . l~ --=o:of l.tYi l.O 0.13 0.35 0.56 0.05 0.08 0.01 
19 -=0.21 -O .~ -11 .22 -0.1 l.14 H 0.15 0.3E 0.36 0.43 -0.11 0.03 

19 -0.49 -0.35 -0.25 -ll .O1 0.3E 1.1 1.1 0.25 0.4C 0.32 -0.23 -0.04 0.02 
1991 -0_4C -0.32 ~ ---=o:2E --::o:3e -0.21 -0.31 -0.33 -0.74 -1.36 -0.85 -O.se 

1992 ---:0:& -:0.41 ~ -,j.3 l.O -O.IC -'l.32 -'J.5 -0.66 -0.19 -0.11 -0 . ~1 
19 j3 -1.1. · l .3" 1.1 -0.19 -'l.21 -'l.4 -0.45 -0.60 -0.39 -0.43 
19 l4 -l.4 - -l.4 -' 1.1 -0.2' -l.31 -l.3 -0.35 0.55 0.01 -0. H 

1915 - 1.1 - -l.3 -l.4C -0.28 -O .~ -0.11 -0.25 -0.15 --0.24 -0.59 0.21 -0.23 
1996 0.16 0.50 0.&1 --o:4E (f.1 ~ 0.41 0.61 1.41 ),66 1.25 0.73 0.53 

1997 ~ - 1.1 -o.oe - 1.1 - 1.2C - 5:53 l .48 0.24 -0.09 
1998 0.05 0.1 1.1 -O.DE - l.3C - l.42 - 1.57 - 1.08 -0.34 -0.26 
1999 --o.oe 0.31 .1 0.1 l.O5 l .08 0.06 -0.46 0.07 0.07 
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MONTHLY AVERAGE 125 METER TEMPERATURE ANOMALIES (OC) 

IYEAR JAN FEB MAR APR MAY JUN JUL AUG 5EP OCT NOV DEC AVG 

1947 0.63 0.55 0.59 
1950 -0.09 0.13 0.02 
1951 -0.02 -0.02 
1 !l57 -0.42 -0.42 
1: 164 -0.05 -0.33 0.10 -0.12 -0.08 -0.04 -0.20 0.07 0.44 -0.02 
1'165 0.10 0.15 0.18 -0.13 -0.13 -0.08 0.1 0.22 0.· 0.1 ' -0.01 -0.51 0.04 
1966 0.85 0.72 0.66 0.34 0.53 0.7 0.60 O. 0.6! 0.31 -5¥e 0.57 
1967 0.47 0.23 -0.07 -0.08 -0.12 -0.13 -0.1 -0.07 O. 0.31 -0.01 O. 0.12 
1968 1.09 0.94 0.90 0.35 0.44 0.28 0.13 0.08 0.13 0.19 -0.25 0.27 0.38 
1969 0.63 0.9 0.80 0.78 0.62 0.44 0.42 O~ 0.08 0.1 -0.07 -0.60 0.37 
1970 0.05 0.5 0.38 0.08 0.18 0.17 0.21 -om -0.21 -0.66 -0.14 0.05 
1971 -0.36 0.1 0.24 -0.13 -0.03 0.00 -0.06 0.02 -0.12 0.33 -0.15 0.66 0.04 
1972 Q,22 U . ,~ -0...!1' -0.08 ~ -0.22 -0.2' -0.24 -0.2 0.56 -0.02 
1!173 -1 .28 -11.5 -0.42 -0.40 -0.29 -0. -0.21 -0.21 -0.34 -0.3 -0.59 0.04 -0.42 
1!174 -0.43 -0.6 -0.38 -0.38 -0.27 -0.31 -0.29 -0.2! -0.35 -0.3 -0.48 -0.37 
1!175 -0.19 -0.34 0.06 -0.10 J.Ol 0.04 0.01 0.76 0.76 0.95 0.20 
1!176 0.39 0.38 -0.1 -0.25 0.04 0.25 '.29 0.03 -0.09 -0.18 -0.42 -0.7;1 -0.03 
1!177 -0.43 -0.35 -0.40 -0.24 -0.1: -0.1 '.20 -0.19 -0.28 -0.38 -0.59 0.01 -0.27 
1!178 0.24 0.76 0.43 0.02 0.15 -0.1: 0.05 0.25 -0.05 0.94 0.27 
1979 :CJo03 0.32 ~ 0.44 -0.04 0.13 -0.01 -0.05 0.06 _~ -0.06 0.16 
1980 -0.32 -0.26 -0.13 0.25 -0.03 -0.11 -0.15 -0.23 -0.34 -0.64 -0.20 
1981 -0.32 0.48 0.28 0.18 0.23 0.20 0.04 0.12 -0.05 -0.16 0.10 
1982 Q,36 ~7 ~ -0.J.3-~ -0.03 -0.07 0.15 .. ~ ~ 0.04 
1983 0.1 -0.10 -0.15 -0.2e -0.32 -0.27 -0. 0.28 -0.1: 
1984 0.01 -0.09 -0.16 -0.16 -0.13 -0.13 -0.11 -0.31 -0.26 -0.51 -0.18 -0.18 
1985 -1 .04 -0.6 -0.41. -0.35 -0.17 _-0.26 -0.23 ,19 -0,34 -0.1: -0.39 0.51 -0.30 
1:)86 -0.29 -0. -0.29 -0.21 -0.1' -0.17 -0.17 1.08 -0.10 0.0: 0.15 0.05 -0.12 
1 :)87 -0.35 -0. 0.11 -0.18 -0.05 -0.20 -0.22 -1).04 -0.27 -0.11 -0.20 -0.38 -0.18 
1')88 -0.19 -0.04 -0.23 -0.10 0.05 0.040,09 0: 0.42 0.67 0.57 0.1: 
1:)89 0.06 -0.1 -0.28 0.02 0.04 0.03 -0.03 O. 0.09 0.18 0.12 O~ 

1:)9() -0.19 -0.31 -0." -0.29 0.0' -0.07 0.09 0.17 0.: 0.38 -0.02 0.1: 0.00 
1')91 -0.50 -0.40 -0.27 -0.20 _ -0.30 -0.24 -0.23 -0.24 -0.39 -0.70 -0.97 -0.40 
~ ~ ~ -0.51 -0.43 -0.07 -0.13 0.13 -0.21 -O~ -0.32 -0.25 0.00 -O.~ 

1993 -0. 1-0:66 -0.45 -0.3' -0. t -0.24 -0.21 -0.22 -035 -0.37 -0.54 -0.63 -0.40 
1994 -0.33 -0.31 -0.48 -0.35 -0.15 -0.26 -0.25 -0.32 -0.34 -0.35 0.34 -0.19 -0.25 
1995 -0.24 -Q10 ,Q,§ -0.J!j -0.16 -0.17 -0.13 -0.20 -0.15 .,cuo -o,QIi 0.15 -0.18 
1996 0.25 0.64 0.75 0.33 0.11 0.22 0.27 0.43 0.83 0.40 0.18 0.33 0.40 
1997 0.31 -0.13 0.09 -0.08 -0.03 -0.02 -0.15 -0.19 -0.24 0.60 0.02 
1998 0,19 .~.QJl 0.13 -0.12 -0.03 -0.15 -0.23 .~ ::QlZ -0.5Z -0.09 
1999 0.06 0.38 0.08 0.21 0.02 0.03 0.09 0.06 0.13 -0.24 0.46 0.12 
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MONTHLY AVERAGE 150 METER TEMPERATURE ANOMALIES (oel 

YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVG 

1946 -0.1' -0.08 0.01 -0.05 -0.1 0.73 0.06 
1 147 -0.22 -0.07 0.00 -0.03 0.58 0.37 0.39 0.15 
1148 -0.32 -0.28 -0.19 -0.17 -0.09 -0.14 -0.20 11 ~ -0.13 0.11 0.1 -0.05 0.D3 

0.07 -0.58 -0.45 -0.37 -0.36 -0.21 -0.2 -0.27 0.18 -0.25 
1951 0.85 0.49 0.31 0.35 0.31 0.09 0.04 0.16 0.5 0.29 0.34 
~ -0.24 0.1 0.67 0.62 0.25 ~ 0.02 ~ Jl.29 0.23 

0.61 0.96 0.55 0.1: -0.06 1.05 0.29 0.19 0.05 0.36 0.31 
1954 0.25 0.33 0.00 0.10 -0.09 0.01 -0.15 -, .14 -0.09 0.04 0.09 0.10 0.04 
1955 0.70 0,63 1.37 0.13 c!B 0.1 Q,Q7 0.15 ...QJl 0.1 ~21 0.26 
~ 0.36 (.76 0.79 1.56 0.31 1.02 0.D1 0.08 -0.09 -0.09 0.04 0.44 0.26 
1957 0.00 -0.09 -0.50 -11.33 -0.02 l.26 -0.28 -0.08 0.05 0.15 -0.09 -0.22 -0.14 

1958 -0.04 O. 17 0.36 1.48 0.521 l}O 0.21 ~3 0.01 jI,20 0.1 0 0.86 0.28 
~~ 0.64 -0.29 -0.42 -11.29 -0.23 1.27 -0.16 ).08 -0.16 -0.18 -0.27 -0.1' -0.16 
I l~t 0.27 0.22 0.35 1.36 O.OB ).00 0.1: I.OC 0.19 0.1: -0.09 -0.10 0.13 0; -0.02 -0.32 -0.35 -0.18 -0.1: -0.02 -0.01 0.D1 0.04 0.02 -0.10 

0.94 0.90 -0.06 0.20 0.19 0.29 0.19 0.08 0.32 0.32 0.34 
1963 0.35 0.55 0.37 -0.20 0.03 0.1 0.04 0.14 0.01 0.06 0.07 0.16 0.14 
1964 0.45 -0.01 -0.26 -0.41 -0.16 -0.18 -0.17 -0.03 -0.07 -0.11 0.18 -0.06 -0.07 
1965 .0.13 -0.03 0~13 -11.10 ·0.25 -0.12 0.15 0.29 0.11 ~ 0.25 ~45 0.13 
1966 0.86 0.94 1.68 0.37 0.1' 0.90 0.83 1.22 0.95 0.77 0.54 0.80 
1967 0.53 0.47 0.02 -1.14 -0.02 -0.15 -0.1 -0.1' -0.06 0.04 0.21 0.39 0.08 
1968 0.90 0.89 0.85 J. 0.99 1.33 0.22 ~ 0.18 Jl,,11 0.08 .-0.09 0.45 
1969 -0.16 0.68 0.61 .72 0.74 1.60 0.46 (f55 0.38 0.26 0.12 -0.19 O.4e 
1970 0.16 0.21 0.39 1.47 0.58 1.40 0.83 0.17 -0.06 -0.29 0.08 0.27 
1971 -0.04 0.09 0.30 0.04 -0.07 -0.02 -0.01 -.0,03 0.29 Jl,06 0.04 0.50 0.10 
1972 0.42 0.02 -0.33 -0.20 -0.15 -0.21 -0.33 ·0.27 -0.32 -0.31 -0.06 -0.16 
1973 -0.95 -0.76 -0.52 -0.40 -0.33 -0.35 -0.29 ·0.36 -0.40 -0.27 -0.31 -0.16 -0.43 
1974 -0.36 -0.67 -0.591 -0.51 -0.32 -0.41 -0.46 -0.35 -0.33 ~0.36 -0.38 -0.43 
1975 O. )8 -11.16 -0.19 -0.23 -0.23 0.10 0.32 0.20 0.2e 0.55 0.06 
1976 O. j9 1.46 0.07 0.14 0.34 0.23 0.1 ' 0.01 -0.14 -0.20 -0.41 0.11 
1977 -0.'2 -0.27 -0.18 0.06 -O.OB 0.09 -0.22 -0.25 -0.11 0.03 -0.36 -0.15 
197' -0.29 0.37 1.04 0.24 0.44 0.03 0.25 0.08 0.07 0.39 0.16 
197' 1.29 0.06 0.02 1.32 -0.09 -0.16 0.22 0.01 0.07 0.4C 0.06 0.01 0.10 
1981 1.21 0.20 l .06 0.33 -0.12 0.09 -0.06 -0.04 -0.25 0.05 
1961 -0.33 0.39 1.32 0.36 0.39 0.05 0.25 0.10 0.08 0.08 0.17 
19a2 0.18 0.22 -0.34 .1.08 -0.02 -0.03 -0.04 0.01 O.IC -0.01 0.00 
19:'3 0.10 -0.24 -0.21 -0.17 -0.26 -0.17 -0.27 -0.30 -0.43 -0.13 -0.21 
ti~ -0.2' -0.30 -Ill -0.23 I.O~ -0.19 -0.15 -I ~ ...:0.31 -0.31 _-0.23 

1.60 -11.85 -0.61 -11.4 -0.34 1.4: -0.35 -0.29 -I -0. -0.37 -0.19 -0.43 
19116 1.27 -1.15 -0.34 -11.3 -0.28 .1: -0.14 0.09 0.21 0.18 -0.D1 -0.09 
19U7 J.04 .12 0.10 -0.06 0.031 -l1li -0.22 -0.16 -0.20 -0.16 -0.16 -0.11 -0.09 
1988 -0.02 -0.03 -0.22 -0.22 1.07 0.01 O.OB 0.14 0.10 1.01 0.45 0.1: 
19,'9 0.05 0.02 -0.10 0.13 1.05 -0.08 -0.14 -0.10 -0.14 -0.11 0.03 -0.04 
19'10 -0.03 -0.23 -0.24 -0.36 -0.30 -0.23 -0.1 -0.06 JLQ7' -0.35 -0.46 -0.19 
19' 11 -0.57 -0.64 -( -I -1.31 1.3< -0.36 -0.38 -0.41 -0.61 -0.42 
1992 -0.10 -0.45 -0. -I -I •. 21 '.2~ -0.34 -0.23 -0.15 -0.35 -0.33 
19H3 -I '.38 -0.53 -0. -I -, .1.3< ).3~ -0.28 -0.37 -0.42 -0.41 -0.54 -0.39 
19114 -I '.21 -0.36 -0. -1).45 -0.27 -0.35 -0.38 -0.33 -0.36 >17' -0.12 ~7 -0.30 
19115 .12 -0.20 -0.49 -0'44 -0.1' -~ -".18 -0.23 -0.19 1.12 -0.02 0.04 -0.17 
1996 0.24 0.49 0.64 1.45 0.26 :f.2l I." 0.05 0.31 1.24 0.10 0.30 0.30 
1997 -').06 0.23 .1 ).08 0.06 0.01 0.01 -0.05 -0.08 0.05 
1998 0.43 1.23 0.15 0.17 -0.D1 -0.06 -0.04 0.26 0.11 .0.01 0.13 
1999 0.39 0.55 0.32 0.16 -0.04 0.09 Q,,13 0.14 0.31 0.35 0.25 
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MONTHLY AVERAGE 175 METER TEMPERATURE ANOMALIES (OC) 

1 YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT JlOV DEC AVG 

1946 -0.Q1 -0.01 
1947 -0.6Q ~~ 0.06 ~ 0.74 0.84 0.27 
1948 -0.74 -0.27 -0.11 1.17 -0.03 0.15 -0.20 
1949 .11 0.20 0.24 -0.Q1 -0.10 -0.10 0.06 
1950 0.10 -0.72 -0.65 -0.48 -0.40 -0.46 -0.34 -0.47 -0.43 
1951~3 O~ 0.14 0.27 0.251 0.24 1.08 0.12 0.20 0.18 
1952 -0.12 0.55 0.89 0.64 0.19 '.1: -0.03 -0.35 -0.10 0.20 
1953 0.45 0.92 0.54 0.08 -0.10 >.00 0.08 0.04 -0.1: 0.18 0.2' 
1954 0.40 ~ 0.27 0.08 0.21 0.06 -1.19 -0.29 -0.12 -0.06 -0.0 0.06 
1955 0.22 0. 18 0.25 0.34 0.15 -0.07 -11.05 -0.01 0.00 0.04 0.0 0.12 
1956 0.24 0.1,9 0.54 0.27 -0.08 0.01 -0.09 -1 .1: 0.00 0.1' -0.01 -0.0 0.1: 
1957 -0. 20 -0.42 -0.0 -0.15 -0.13 -0.24 -0.03 .. :Q,Q§ 0.13 0.06 -0.06 -0.1 
1958 -0.11 -0. )3 0.13 0.2 0.41 0.47 0.31 .21 0.23 0.39 0.10 0.22 
1959 0.57 -0.32 -0.53 -0.3 -0.43 -0.43 -0.41 -1 .28 -0.27 -0.28 -0.31 -0.26 -0.28 
1960 _-0.19 ~ 0.09 0.46 0.72 .~ 0.38 0.09 0. 2~ 0.17 0.22 -0.01 0.24 
1961 0.02 -0. -0.34 -0.29 -0.22 -0.12 -C'.14 -O.OS -0.04 0.09 -0.14 
1962 0.85 O. -0.01 0.14 0.08 0.13 0.25 ( .20 0.00 0.42 0.39 0.30 
1963 0.11 O}O 0.2;1 -0.18 ~02 0.42 0.39 ).09 0.03 -0.06 0.12 0.30 0.15 
1~ 0.57 -0.05 -0.18 -0.37 -0.39 -0.29 -0.25 -C'.19 -0.22 -0.20 0.1' 0.07 -0.1 
1965 0.15 0.1C 0.11 0.00 -0.18 -0.01 0.30 0.30 0.16 0.50 0.35 0.62 0.20 
1966 0.90 1.04 0.73 0.67 1.27 1.31 1.31 1.46 1.49 0.99 0.70 1.08 
1967 0.71 ~43 0.37 -\ 0.10 -0.13 -0.1 ' -1 .21 -0.05 0.33 0.32 0.3 0.17 
1968 0.76 0.75 0.76 )9 1.17 0.47 0.7' 1.58 0.28 0.29 0.1: 0.0 0.57 
1969 -0.12 0.29 0.36 18 0.67 0.1' 0.49 1.69 0.53 0.34 0.29 0.1 0.40 
1970 0.20 0.06 0.24 0.50 75 O~ 0.87 1.39 0.27 0.06 -O,~O 0.34 
197'- _-0.13 O.lC 0.36 O~ 14 0.02 -0.10 1.06 0.27 -0.05 0.12 0.09 0.10 
1972 0.13 0.07 -0.15 -O~ -( 15 -0.37 -0.36 -1.38 -0.50 -0.45 -0.35 -0.26 
1973 -0.75 -0.84 -0.72 -0.64 -Q.52 -0.57 -0.49.:'1.51 -0,<1(] -0.47 ,0.23 -0.34 -0.54 
1974 -0.32 -~ -0.74 -0.70 -0.50 -0.51 -0.60 -0.51 -0.43 -0.43 -0.45 -0.53 
1975 -0.27 -029 0.18 -0.40 -0.34 -0.31 -0.09 0.34 0.18 0.31 0.49 -0.02 
1976 0.69 0.46 0.14 0.18 0,19 0.23 0.03 ,0.10 -0.26 -0.35 -0.30 -0.20 0.06 
1977 _ -0.17 -0.18 -0.11 0.01 0.02 0.08 -0.03 -0.33 -0.23 -0.08 -0.11 0.23 -0.08 
1978 -0.34 0,28 0.18 0.17 0.60 0.08 -0.10 0.28 0.44 0.18 
1979 0.46 0.27 0.55 0.55 0.11 0.19 -0.07 0.10 0.22 0.52 0.28 0.18 0.28 
1980 0.37 0.16 0.15 0.16 0.40 -0.03 0.33 0.55 -0.06 0.23 
1981 -0.15 0.05 0.25 0.21 0.16 0.25 0.29 0.12 0.54 0.55 0.23 
1962 0.47 0.09 0.16 0.12 0.11 -0.18 -0.15 0.03 0.14 -0.09 0.07 
1983 J9 -0.32 -0.30 -0.35 -0.35 -0.38 -0.47 -0.48 -0.3! -0.32 
1984 -O~ ~ -0.33 -0.25 -0.20 0.01 -0.20 -0.26 -0,30 -0.42 -0 . 3~ -0.32 
1985 -cl.56 -I )2 -0.73 -0.67 -0.20 -0.561 -0.49 -0.47 -0.43 -0.49 -0.39 -0,1' -0.50 
1986 -0.31 -0.21 -o,SZ -0.55 -0.38 1.24 -0.16 1.22 0.25 0.35 0.08 -0.0 -0.13 
1987 0.07 0,05 0.04 -0.15 -0.03 1.1: -0.27 -I .15 -0,27 -0.15 0.04 -0.0 -0.09 
1 18 -\1,02 -0.32 -0.25 -'),07 -0.07 -0.06 -0.1 : -0.12 0.20 -0.0 -0.09 
1 19 -11.10 0.00 -0,08 0.01 -0.09 -0.18 -0.25 -0, "- -0.33 -0.23 -O,Q!) -0.15 
1 IQ -(1.02 -0.12 -0.3 -0.55 -0.50 -0.39 1.32 -0.27 -0. 14 -0.32 -0.23 -1I .4C -0.32 
1991 -0.60 -0.8 -0.47 -0.42 -0.51 1.49 -0.46 -0. -0.48 -0.36 -0.49 -0.51 
19!12 1.21 -0.50 -0.7 -0.76 -0.34 -0.36 - 1.34 -0.21 -0.39 -0.24 -0.18 -0.26 -0.37 
19~)3 1.40 -0.55 -0.76 -0.45 -0.31 -0.43 -0.48 .:'1.44 :~ -0.61 -0.46 -0.5 -0.5Q 
19~14 -, 1.48 -0.49 -o.r -0.6 -0.45 -0.50 -0.46 -11.37 -11.44 -0.28 -0.13 -0.2' -0.44 
1995 -0.15 -0.28 -0.3 -0.3 -0.28 -0.32 -<1 .30 -0.32 -I '.23 -0,08 0.07 0.0 -0.21 
1996 32 0.43 0.4 0.3 0.25 0.32 1.21 0.14 0.11 0.08 0.04 0.37 0.26 
1997 .15 0.19 0.39 0.17 0.03 0.00 0.07 0.24 0.17 0.00 0.14 
1998 .52 0.34 0.38 0.26 0.53 0,22 -.<l.00 Q.1§ 0.37 _ 0.31 0.17 0.29 
1999 0.29 0.3r 0.63 0.52 0.28 0.06 0.06 0.13 0.53 0.33 0.32 
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Appendix 8-1. Monthly averages of salinity by year at standard depths. 
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MONTHLY AVERAGE SURFACE SALINITIES 

YEAR JAN FEB MAR APR MAY JUN JUL AUG 5EP OCT NOV DEC AVG 

1946 32.26 31.62 31 .15 30.97 31 .08 31.5C 31 .71 31.47 
1947 32.50 32.22 32.02 31 .82 31 .35 31 .20 31 .85 
1948 32.661 32~51 32.14 3: ~ . 11 31 .75 32.23 
1949 3:1.0 31 .12 31 .34 32.04 31 .63 
1950 32.31 31 .99 3: ~ . 2 31 .67 31 .31 31 .19 31 .58 31 .64 31 .74 
1951 31.98 32.08 31.92 31 .61 31.63 31 .54 31.47 31 .69 31.43 31.20 31 .66 
1952 31.92 32.14 32.12 31 .95 31.48 30.31 30.52 30.74 31 .65 31.43 
1953 32.01 31.45 31 .77 31.43 31 .62 31.43 31.43 31.45 31.93 31 .61 
1954 32.16 32.09 32.05 32.27 32.41 32.23 31.70 31 .61 31 .53 31.41 31 .68 31 .93 31 .92 
1955 32.14 32.35 32.06 3~ 31 .78 31 .72 11 .28 31 .22 31 .33 31 .35 31 .79 31 .72 
1956 31.87 32.04 32.27 32.25 3220 11 .88 31.86 11.79 31.47 31 .35 31 .57 31 .76 31 .86 
1957 32.07 32.42 32.47 32.26 31.83 11.46 31.08 11.19 30.95 30.79 30.91 31 .65 31.59 
1958 31.80 31.!1!j .31.98 3:!.00 12.08 31 .93 31~ 11 .35 31.12 31 . _31 .29 1!28 31.66 
1959 32.11 32.54 32.68 3:!.67 12.37 3:!.07 31:53 11 .17 31.05 31 . 31 .31 31 .M 31 .85 
1960 31 .82 32.16 3:!.21 11.95 31 .80 31 .80 11 .16 30.85 31 . 31 .41 31 .75 31 .64 
19m 31.98 32.38 3!l! . 31 .72 ~ 31 .25 31.20 31 .39 31 .64 

J!62 32.01 32.32 32.22 3~ 3 ~ .01 31.45 11.43 31.32 31 .1 31.03 31 .7 
1963 31.87 32.27 32.521 32.54 32-:35 3 .18 31.92 11.75 31.25 11 .1: 31.32 31 .77 31 .91 
1964 31.64 32.36 32.631 3:Ul2 32.37 32.09 32.16 ~. 31.06 ~1 . 30 31 .59 31 .81 31 .951 
1965 32.47 32.32 3: .28 32.27 31 .63 31 .65 11.76 31 .7C 31 .54 31 .79 32.07 31 .95 
1966 32.35 32.35 3:!.21 32.10 32.07 31 .93 11.78 31 .40 11 .55 31 .63 31 .M 31 .91 

Jr7 31.66 32.09 32.36 3, .17 31.85 3~ 31.94 1!,74 31.43 31.42 31 .67 32.01 31 .84 
32.26 32.27 32.3 32.30 32.26 3 !.08 31.76 11 .46 31.0C 31 .02 31.34 31 .7: .31.82 

19' 32.11 32.00 32.1 3_ .22 32.1: 31.87 31.79 11 .52 31.26 31 .20 31.43 31 .61 31.78 
19 31 .84 31 .83 31 .8 32.02 31 .82 31 .44 31.42 30.67 30.60 30.65 31 .20 31 .39 
1971 31 .88 3· .80 32.02 3: .18 32.08 3~88 31 .49 30.93 30.73 31J.l() 31 .26 .31 .69 31 .561 
1972 31 .95 3:!.35 32.52 3:!.57 32.39 32.16 31 .84 30.7" 30.69 30.87 31 .36 31 .77 
1973 32.09 3: .19 32.34 3· .78 31.06 31.27 31.20 31 .03 31.01 31 .00 31.54 31.76 31.52 
1974 32.00 32.30 32.50 32.62 32.58 .3"1.81 31.29 30.35 29.90 30.18 30.78 31.48 
197.§.. 31.96 32.25 3: .26 31.7 31.15 30.72 30.97 31.36 31.78 31 .57 
1976 32.01 32.11 32.44 32.47 32.41 32.37 32.10 31 .1: 31.27 31.73 31 .99 32.00 
1977 32.25 32.57 32.56) 3:!.41 32.43 31.94 31 .50 30.76 30.52 IQ,p4 31 .13 31 .73 31.T 
197!!. 1!,.92) 32~ 3:!.2: 32.32 3:!.31 31.87 30.91 11 .32 31 .53 31 .85 
1979 i2.18 32.21 32.40 3:!.5· 32.16 3:!.05 11.88 31 .35 31.19 11 .41 31.41 31 .72 31.88 
1980 12.00 32.39 32.34 32.29 3 31.79 31-35 31.16 31 .92 
1981 32.02 32.45 32.23 32.17 3 31 .76 30.90 31 .23 31 .74 31 .94 
1982 32.12 32.49 32.67 32.61 32.49 3 32.1 31.08 31.14 31 .04 32.01 
1983 32.03 31 .54 31.42 31 .63.31.19 30.80 3Q.81 31 .06 31 .40 31 .32 
1984 31.69 32.02 31.68 31.18 31.22 30.44 30.43 30.34 30.45 30.95 31 .44 31.08 
1985 31.96 32.17 32.45 32.48 32.31 32.24 32.14 30.97 30.50 30.66 31.14 31.73 
1986 31.99 32.28 32.33 32.32 32.23 3 !.01 31.72 3~ 1!,24 31.42 31 .92 31 .91 
1987 32.22 32.27 31 .48 31 .88 3 !.01 31 .1" 3fll9 31 .52 31.40 31 .54 31.75 31 .78 
1988 32.33 32.45 32.26 32.05 31 .95 31.78 31 .19 11 .05 31 .52 31 .63 31 .82 
1989 31.94 32.15 32.61 32.72 3~ _ 32.02 I!Jl7 31 .1 11 .45 31 .64 32.00 31 .99 
1990 32.16 32.46 32.51 32.56 32.60 3 :.24 31.95 11.79 31.25 31 .00 31.98 32.05 
1991 32.25 32.28 31 .95 31.62 3 .10 30.56 11 .00 30.7 30.32 30.46 31 .06 31 .21 
1992 31 .19 30.37 32.43 32.24 32.()(J 31 .39 ~94 30.83 30.96 31 .26 31 .58) 31 .38 
1993 31 .91 32.07 31.94 31 .83 32.01 31 .76 31.40 31 .12 31.3 31 .39 11 .44 31 .71 _31 .65 
19114 32.02 3<.16 32.32 32.1: 32.03 31 .65 30.29 30.3~ 30.94 11 .24 31 .61 31 .53 
19115 31 .97 32.;54 30.98 31.0 31.00 30.39 30.5 30.80) 11.46 31 .83 31 .15 
19116 31.96) 32.00 32.21 3:~~ 32. 31.85 31 .55 30~ 30.87 .11.22 ~ 31.72 
1997 31.88 3:[2613T.83 31 31 .44 31 .20 30-:SS 30.80 31 .19 31 .68 31.49 
1998 31 .86 32.22 3: .12 31 .74 31 .50 31 .18 31 .07 31 .09 31 .11 31 .38 31 .84 31 .56 
1999 32.09 32.33 32.04 32.01 31 .85 31 .12 30.84 30.78 30.91 31 .25 ~ 31 .53 
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MONTHLY AVERAGE 10 METER SALINITIES 

IYEAR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC .AVG 

1946 12.36 32.36 
1115: 32. 17 32.55 32.78 32.70 32.43 12.00 31 .61 31.26 31 .00 31 .06 31.36 31 .61 31.89 
1! 31. 12 32.20 32.24 31.96 11.80 31.82 31.29 30.85 31.21 31.42 31.77 31.67 
1! 32.1)1 32.29 32.37 31 .691.81 31.49 31 . 16 31 .20 31 .40 31 .7: 
1..962 ~01 32.34 32.28 32.23 32.01 1.46 31.47 31 . !o 31 .14 . 31.1Q 31 .74 
1963 11.89 32.25 32.52 32.531 32.34 32.15 1.9C 31 .77 31.25 31 .12 31.33 31.75 31~ 

1!164 11 .85 32.28 32.591 32.631 32.51 32.09 32.18 31 .65 31 .12 31 .32 31.62 31.84 31-:97 
1..965 32.06 32.3 32.29 32.33 32.22 31 .65 31 .73 31 .80 31 .55 31 .~ 32.05 31 .99 
1966 32.4 32.34 32.21 32.22 32.08 31 .95 31 .85 31.42 31 .50 31 .57 31.6C 31 .93 
1967 31 .59 31.9 32.39 32.25 31.92 31.94 31 .86 31 .74 31 .42 31.34 31.64 32.04 31.84 
1..968 ~23 ~3 ~ 3~ 32.26 32.11 31.7' 31.46illO 31 .!l< 31 .34 31 .73 31 .81 
1969 32.17 32.20 32.21 32.22 32.16 31 .91 31 .7: 31.45 31 .17 31.2: 31.45 31 .63 31 .80 
1970 31 .85 31 .82 31.87 32.021 31.80 31.45 31 .4 30.70 30.6' 30.67 31.27 31.42 

..!l71 31 .90 31 .81 .~ 3~ 32.10 .31 .89 31 .52 311.97 30.861 30.93 31 .34 31.72 31 .59 
1!l72 31 .97 32.33 32.55 32.62 32.40 32.20 31 .86 31 .74 30.69 30.82 3~ 31 .78 
1:l73 32.06 32.23 32.41 32.16 31.17 31.33 31 .18 3 .04 30.91 31 .07 31:55 31.81 31.58 
~l74 R01~7 3~ 32~ 32.55 .31 .71j ~1 .29 30.56 29.96 30.14 30.72 31.5C 
H75 31 .94 32.34 32.30 32.26 31 .83 31 .20 30.76 30.99 31.43 31 .81 31 .69 
1'l76 32.01 32.22 32.38 32.53 32.42 32.34 32.12 31 .7 ' 31 .19 31 .22 31 .71 31.89 31 .98 
1977 32.15 32A 32.J! 32.45 32.47 _31.9~1 .86 31 .00 30.52 30.66 31.14 31.74 31.73 

..,!m ~ 32. 32.21 32.28 32.19 32.29 ,1 .93 31.41 31 .00 31 .36 31 .76 31 .88 
1'm 32. 17 32. 32.4' 32.25 32.11 2.02 31.40 31 .16 31 .31 31.40 31 .69. 31 .84 
1'18( 31.97 32.32 32.33 32.27 31.84 31.51 31.18 31.92 
1981 31,87 3~ 32~ 32.17 32.08 31 .8' 30. 18 30.97 31 .20 31.59 31 .71 
1982 32.14 32.48 32.65 32.64 32.49 32.28 32.1 31 . )9 31 .10 31 .05 .32.01 
1983 32.20 31.7: 31.44 31.64 31.3 31.16 30.,10 30.7; 31.05 31.43 31.36 
1984 31 .76 32.02 32.06 31.61 31.51 30.99 3Q.90 30.38 30.46 30.97 31.47 31 .29 
085 31 .96 32.1: 32.45 32.50 32.45 32.3G 32.16 31 .01 30.52 30.86 31 .21 .31 .76 
1186 32.01 32.33 32.41 32.34 32.25 32.01 3 .74 3' .58 31.42 31.26 31.43 31.92 31 .89 
1187 32.22 32.28 32.14 3~ 32.03 ~1.80 ~71 31 .54 31.41 31.55 31.75 31.85 
1988 32.33 32.45 32. 32.11 32.14 31 .92 31 .20 31 .05 31.54 31 .88 .31 .87 
1989 31 .94 32.20 32.63 32.76 32.57 3 !.03 31 .69 31 .12 31.49 31 .88 32.01 32.01 
1990 32.18 32.50 32.5' 32.57 32.62 32.29 1.98 31 .87 31.26 30.96 31.95 32.07 

1191 32.25 32.2! 31.96 31 .88 31 .22 1.79 31 .10 30J6 30~ 30.60 31.1 31 .29 
1192 31 .41 31 .40 32.4( 32.39 32.25 32.10 1.47 30.94 30.86 31 . 0~ 31 .20 31 .58. 31 .~ 

1193 31.92 32.07 32.24 32.1 31.89 31.78 31 .51 31 .15 31 .50 31 .4C 31.47 31.7: 31.73 
1994 32.021 310.14 3~ 32.23 32.08 ~1 .7~ 30.643QJ6 30.9: 31.25 31.631 31 .57 
1995 1 31 .98 31.65 31.34 31 .16 31 .06 30.4C 30.58 30./lj 31.49 31 .771 31 .23 
1996 31 .971 32.00 32.20 32.24 32.24 32.1 31 .87 31 .59 ~ 30.8! 31.24 31.611 31 .73 
1997 31 .891 32~ 3~ _31.8 3~ 31 .24 30.8: 31.20 31.681 31.521 
1998 31 .861 32.23 32.19 3ill 31.5 31:29 31 .20 31 .16 31 .1: 31 .39 31 .841 31 .801 
1999 32.091 32.37 32.16 32.03 31 .8! 31 .34 30.86 30.79 30.9: 31.27 31 .681 31 .581 
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MONTHLY AVERAGE 20 METER SALINITIES 

YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV. ~ AVG 

1952 30.92 30.92 
1954 32.14 32.20 32.17 
1955 32.07 31 .51 31.79 
1956 32.52 31 .51 32.02 
1957 32.39 32.47 31 .53 32.1: 
1958 31.13 ,31.13 
1959 32.31 32.591 32.74 32.73 32.44 32.09 31.86 31.49 31.11 31 .05 31.42 31 .65 31 .96 
1960 31.84 32.25 32.24 32.01 31 .85 32.09 11.51 30Jll ~4 31 .80 31 .77 
1961 32.05 32.32 32.40 3:!.03 32.02 11.78 31 .34 31.27 31.40 31 .85 
1962 32.01 32.36 32.38 32.26 32.07 31 .83 12.04 31 .45 31 .22 31 .30 31 .89 
1963 32.02 32,31 32.54 3:~ 32.39 3~ 31.91 31 .87 ,31 .35 11 .13 31 .35 31 .77 31 .95 
1964 31.85 32.30 32.60 3:!.66 32.42 3 !.35 32.35 31.87 31.22 11 .34 31.75 11..89 32.05 
1965 32.06 32.35 32.32 3:!.33 32.28 31.84 31.98 32.15 31.97 11 .55 31 .78 32.06 32.06 
1966 32.46 32.42 32.25 32.34 32.1: 32.25 32.09 31 .47 31 .521 31 .56 31.59 32.01 
19m 31 .61 32.03 32.32 32.37 32.23 32.03 32.03 32.10 31.52 31 .36 31 .69 ~,05 31 .95 
19H8 32.23 32.24 32.33 32.3' 32.28 32.1' 31 .84 31 .60 31 .03 31 .05 31 .43 31.7: 31 .85 
19H9 32.19 32.20 32.24 32.23 32.16 32.06 32.00 31 .49 31.19 31 .22 31.52 31 .66 31 .85 
1970 31.85 31 .96 31.95 32.05 31.89 31 .52 31.51 30.98 30.69 30.68 illS 31.49 
1971 31.96 31 .88 32.1: 32.22 32.10 31.97 31 .67 31.15 30.70 30.93 31 .35 31 .74 31 .65 
1972 31 .991 32.34 32.56 32.62 32.46 32.25 32.00 30. 89 30.75 30.83 31 .39 31 .83 
1973 32.18 32.27 32.44 32.37 31 .73 32.05 31 .81 31.41 30.93 31 .10 ,31 .56 ,!1 .81 31 .81 
1974 32.01 32.29 32.51 32.68 32.57 31 .81 31.55 31.44 30.41 30.17 30.80 31 .68 
1975 32.00 32.30 32.39 32.37 32.17 31 .89 31.38 31 .11 31.47 31 .81 31.89 
1976 32.03 32.44 3:~ 32.43 3: .36 32.16 11 .74 ,31.22 31.,24 31 .72 31 .94 31 .98 
1977 32.24 32.46 32.40 3:!.49 32.54 3: .1: 32.16 11.43 30.97 30.67 31.25 31.78 31.88 
1978 32.04 ~ 32.29 3:!.35 32.25 32.29 31 .97 11 .39 30.99 31 .36 31 .76 31 .90 
1979 32.24 . 32.45.32.29 3 .38 32.32 31 .67 31 .17 illl 31 .39 31 .591 31 .92 
191 0 32.36 32.38 32.29 3 !.08 32.18 31 .82 31.19 32.04 
19111 31.93 32.32 ~ 32.29 32.25 31.81 30.98 31.09 31.23 31 .60 31.78 
19112 32.21 32.48 32.661 . 32.53 3~ 32.33 31 .13 31 .10 31 .16 32.06 
~ 32.20 31.91 31 .64 3ill 31 .73 31 .32 30.89 30.75 31 .03 ~ 31.47 

1984 31 .77 32.03 32.20 32.03 32.13 31 .43 31 .32 30.61 30.52 31 .00 31 .51 31 .50 
1985 31.981 32.18 32.46 32.54 32.52 32.38 32.31 11 .65 30.68 30.67 31.34 31 .88 
1986 32.01 32.35 32.45 3:!.38 32.28 !.08 31.79 31.80 31.31 31 .27 31.42 ill3 31.92 
1917 32.22 32.28 3:!.30 32.10 .19 32.00 11 .81 31.63 11.43 31 .57 31 .75 31 .93 
1918 32.33 3:!.49 32.36 12.24 32.57 32,33 31 .28 11 .19 31 .62 31.67 32.0' 
1919 31 .951 32.23 3:!.66 32.80 32.63 32.1 31 .85 31 .18 31 .57 31 .69 ~05 32.07 
191 0 32.20 32.53 32.58 3:!.60 32.64 32.39 32.21 32.08 31 .69 31 .09 31 .97 32.18 
19111 32.25 32.28 3: .1: 31.891 31 .57 31.78 31.57 31.03 30.71 30.se 31 .22 31 .55 
19!12 31.52 31~ 32.40 3:!.50 32.27 32.14 31~ 11 .14 31.01 11.15 31.28 11.-59 31.68 
1993 31.93 32.16 32.38 3: .25 32.05 31 .87 31"]3 11 .20 31 .87 31 .40 31.49 31.72 31 .82 
19!94 32.02 32.13 3:!.46 32.26 32.14 31 .91 11 .19 30.38 30.97 31.35 31 .74 31 .69 
1995 32.15 3 .7,8 31.63 31.41 31 .47 30.96 30.89 ~)2 31 .55 31 .79 31.4, 
19!9632,O1 32.01 32.24 3:.28 32.30 3 .15 32.02 32.1 30.96 30. 31 .28 31 .64 31.83 
1997 31.94 3: .27 32.0~ 3 !.02 32.01 31 .59 30.97 11 . )1 31.25 31 .71 31.68 
1998 31.87 32.23 32.24 31.98 31.97 31.71 3~31.27 3,1.15 31.43 31 .88 31 .80 
1999 32.14 32.40 32.23 32.12 32.05 ~1 .82 31 .37 31 .06 30.92 31 .34 ~ 31 .74 
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MONTHLY AVERAGE 30 METER SALINITIES 

T~I< JAN MAR APR M~Y JU~ JUL AUG SEP OCT NOV DEC AVG 

1~ 32AC 32.02 31.35 31.16 31.12 31.57 31.90 31.65 
1947 32.61 32.36 32.15 31.93 31.39 31.93 32.06 
1948 32.62 3~56 32.34 32.2232.34 32.42 
1949 32.23 31.86 31.60 .32-,-05 31.94 
1950 32.69 32.82 32.29 32.21 32.05 31.55 31.65 31 .74 32.13 
1951 32.06 32.12 32.02 31.94 31.93 32.07 32.21 32.19 31.51 31.26 31.93 
1952 32.16 32.41 32c31 32.44 32.21 32.04 lO.88 31.74 32.02 
1953 32.05 32.09 32.06 32.06 31.94 31 .97 31.46 ll.49 31 .58 31.93 31.86 
1954 32.24 32.21 32.07 32.50 32.35 32.24 32.40 11.61 31.75 32.15 32.15 
1955 32.2' 32.49 . 32.12 3~ 31.95 31 .59 31.2: 31.43 .54 31.85 31.85 
1956 31.93 32.15 32.28 32.27 32.28 32.16 32.31 32.45 31.81 31.43 11.63 31.7~ 32.04 
1957 31.96 32.57 31.95 31 .71 31.77 32.2' 31.3: 30.92 11.24 31.7! 31.74 
1958 32.20 32.1: 32.1 32018 32.1Q 31.76 31.36 31.16 31.36 31.9( 31.83 
1959 32.29 32. 32.76 32.74 32.45 32.13 32.16 31 .94 31.10 ~1.45 31.69 32.12 
1960 31.92 32. 32.22 32.25 32.10 32.20 32.36 32.14 31.04 31.33 31.45 31.82 31.9C 
1961 32.06 32.: 32.42 31.81 32.44 32.37 32.08 31.47 31.31 31.41 31.97 
1962 _32.01 32. 32.39 32.28 32.23 32.31 32.35 31.55 31.30 ~1.34 32.01 
1963 32.06 32. 32.54 32.55 32.47 32.35 32.37 32.41 31.54 31.15 31 .37 31.79 32.08 
1964 31.89 32.: 32.61 32.68 32.60 32.63 32.55 32.06 31.35 31.62 31.83 31.94 32.18 
1965 32.1 ~ 32.32 32.33 32. ~ 31.92 32.40 32.42 32.1' 31.6e 31.89 32.0 32.16 
1966 32. 32.44 32.28 32.19 32.25 32.43 32.26 31.59 31.76 31.69 31 .6' 32.11 
1967 31.68 32. 32.40 32.39 32.32 32.24 32.36 32.38 31.83 31.45 31.78 32.0 32.08 
1968 32.21 32.25 32.34.32.31 ~33 ~ 31.97 31.86 31.25 31.10 1.45 31.79 31.94 
1969 32.21 32. 32.25 -¥z:25 32.23 32.19 32.20 32.14 31.63 31.38 .70 31 .71 32.01 
1970 31.9: 31. 32.0' UJ6 32.03 31.80 31.73 31.48 30.87 0.7: 31.3' 31.63 
1971 31.91 31. 32.20 32.23 32.18 32.20 32.05 31.50 31 .04 31.01 31.41 31.7· 31.79 
1972 31.99 3~ 32.56 32.62 32.48 32.44 -¥z:38 31.58 31.21 31.07 ~1.39 32.01 
1973 32.19 32. 32.46 32.51 32.23 32.33 '.24 31.82 31.01 31.10 31.68 31.83 31.97 
1974 32.02 32.: 32.57 32.68 32.66 31.98 31 .78 3J'.07 31.04 30.34 30.79 31.84 
1975 32.00 32. 32.44 32.47 32.31 3:'.14 31.51 31 .53 31.89 32.07 
1976 32.06 32. 32.40 32.52 32.52 32.40 32.22 3' .95 31.44 31.26 31.7: 31.94 32.06 
1977 32.24 32.' 32.48 32.55 32.61 32.24 32.37 31.65 31.38 30.73 31.33 31.80 31.99 
1978 32.09 ~ 32.33 32.4 32~ 32.72 -¥z:52 32.09 31.1' ~1.87 32.18 
1979 32.15 32.47 32.51 32-:32 32.50 !.61 32.17 31.27 31.33 31.42 31.75 32.06 
1980 31.)5 32.37 32.41 32.36 32.40 32.51 32.04 31.30 32.17 
1981 32. 32.35 . 32.32:g43 ~ ~ 31.52 31.14 3,1.35 31.61 31.97 
1962 32.25 32.49 32.69 32.71 32.65 32.4C 32. 31.78 31.24 31.20 32.21 
1983 32.20 32.45 32.33 32.68 32.32 31.94 31.32 30.79 31 .07 31.50 31 .86 
1984 31.80 31.96 .32.24 .:g24 32.31 31.98 31.77 31.39 30.78 ~1.02 31.66 31.74 
1985 32.0: 32. !3 32.48 32.55 32.61 32.57 32.57 32.35 30.98 30.69 31.38 32.04 
1986 32.0: 32. 32.47 32.44 32.37 32.37 32.12 32.16 31.48 31.30 31.501 31.97 32.05 
1987 32.2: 32.:12 32.52 32.54 32.: 32.18 ~'. 11 ~ 31 .64 ~1.631 31.76 32.11 
1988 3~ ~ 32.12 32. 32.82 3:'.61 11.55 31.53 3 !.01 31.63 32.20 
19119 32. 32. 32.12 32. 32.45 3:!.21 11.87 31.72 3 .7' 32.1 32.26 
l~lO 32.25 32. 32.64 32.62 32.1;6 32.50 32.43 32.60 32.16 31.30 32.01 32.34 
1~!1 32.25 32.29 32.23 32.09 31.94 32.18 32.14 31.11 31.33 30.66 31.2: 31.77 
1992 _31,54 31.61 32.44 32.56 32.31 32.24 31.74 31.55 31.28 31.24 31.42 31.61 31.79 
1993 32.00 32.29 32.43 32.32 32.12 32.05 31.72 31.83 31.87 31.74 31.50 31.7: 31.97 
1994 32.02 32.13 .32.48 ~38 3~ 32.37 32.15 30.70 31.00 ~1.51 31.83 31.91 
1995 32.21 32.11 31 .87 32.10 31.95 31.72 31.26 31.51 31.67 31 .84 31.82 
1995 32.02 32.02 32.28 32.32 32.34 32.26 32.07 32.06 31.10 31.08 31.50 31.68 31.89 
1997 31.98 32.31 32.10 32.: 32.26 ~.41 I@ 31.12 3,1.28 31.75 31.92 
1998 31.87 32.24 32.31 ~13 32.11 32.09 3:!.43 11.73 31.34 31.56 31.94 31.~ 

1999 32.23 32.44 32.25 32.30 32.:!9 32.30 3:!.14 11.45 31.17 31.39 31.7 31.97 



46 

MONTHLY AVERAGE 50 METER SALINITIES 

IYEAR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVG 

1946 32.67 32.48 32.10 32.05 31 .51 31 .84 32.08 32.10 
1947 32.66 32.52 32.53 32.32 31 .86 31 .43 32.02 32.19 
1948 32.78 32.64 2J7 32.61 12.67 32.69 
1949 3 ~.45 12.7 32.23 32.16 32.39 
1950 32.89 ~ . 67 32.92 12.7: 32.68 31.98 32.05 32.56 
1951 32.27 32.20 32.19 32.19 32.581 32.51 32.53 32.20 32.33 
1952 32.36 3: :.53 32.71 32.88 32.84 32.56 31 .74 31 .83 32.43 

J953 32.1: 3:!.49 32.73 32.74 32.60 32.35 31 .87 31 .62 31 .66 32.06 32.22 
1954 32.25 32.29 32.25 3: :.36 32.57 32.68 32.76 32.87 32.81 32.13 31.81 32.24 32.42 
1955 32.31 32.55 3:! .. 20 32.45 :u! 32.83 12.52 32.03 31 .82 ~1 .90 ~06 32.31 
~ 32.25 32.28 32.29 3:!.4C it.53 ~.69 32.69 12.70 32.30 31 .84 31.72 11.83 32~ 

If957 32.1' 32.43 32.49 3:!.45 1.48 3 ~.38 32.41 12.70 32.15 31 .80 31.73 11 .84 3225 
1958 32.37 32.18 32.24 32.46 3;1.46 32.43 ~ 31 .89 ~64 31.58 31 .99 32.14 
~i9 32.7 32.1' 32.M 32.66 3 ~.43 32.46 !2.38 31 .62 31 .68 31 .71 32.32 
l~iO 31 .91 32.30 32.37 32.43 ~ .43 32.48 !2.40 32.06 31 .93 31 .59 31 .99 32.17 
19111 32.09 32.33 32.45 32.35 2,67 32.631 g.45 31 .94 31 .84 31 .69 32.24 
~i2 32.04 32.41 32.43 32.42 ~.56 32.59 !2.68 32.20 31 .95 31.8C 32.31 

19113 32.15 32.38 32.55 32.61 32.62 3 ~ .74 32.78 !2.661 32.31 31 .66 31 .93 31 .91 32.36 
1~i4 31 .901 32.35 32.61 32.74 32.68 32.85 32.90 12.76 32.30 32.09 31 .94 32.21 32.44 
1965 32.19 32.35 32.32 32.49 32.45 12.41 32.65 !2.74 32.35 31 .90 32.04 Rl1 32.33 
1966 32.60 32.50 32.34 32.53 12.36 32.55 12.57 32.23 32.02 31 .75 31 .65 32.28 
1967 31.81 32.28 32.41 32.45 32.57 12.63 32.74 32.68 32.27 31 .85 32.17 32.19 32.34 
1968 32.24 32.27 32.39 3: .39 32.38 32.45 32.35 !2.28 31.84 31 .1 31.44 11.c89 32.09 
1969 32.24 32.20 32.28 3: .29 32.36 32.42 32.46 12.55 32.15 31 .54 31 .87 32.25 32.22 
1970 32.24 32.21 32.16 3: .12 32.27 32.36 32.50 12.52 30.90 31 .00 31.44 31 .97 
1971 32.12 32.04 32.31 3:~7 32.39 3:!.45 32.28 12.12 31 .86 31 .37 al .56 11 .78 32.051 
1972 32.00 32.35 32.63 3:!.66 32.58 3: :.64 32.71 !2.61 32.22 32.18 31 .84 32.40 
1973 32.35 32.37 32.47 3:~ . 58 32.54 3: '.64 32.60 12.46 31.64 31 .70 32.08 31 .85 32.27 
1974 32.03 32.38 32.57 32.69 32.74 32.~ 32.57 12.67 32.20 ~ 31.13 32.19 
1975 32.19 32.44 32.53 31.51 32.56 !2.se 32.70 31 .93 31 .84 32.07 32.34 
1976 32.24 32.29 32.43 32.64 32.62 31.54 32.52 12.44 32.10 31 .54 31 .81 31 .97 32.26 
1977 32.30 32.521 32.52 32.59 32.8' 32.74 32.67 12.40 31.79 31 .67 31 .60 31 .90 32.29 
1978 32.15 32.41 32.65 3:~ . 58 32.61 32.811 32.69 12.48 31.40 31.98 32.38 
1979 32.28 32.53 32.53 3:~ .62 32.43 32.7: 32.80 12.62 31.80 31.92 31.65 31 .81 32.31 
1980 32.01 32.43 3:~ . 51 32.48 32.65 32.71 32.43 31.78 32.38 
19U1 32.04 32.42 3:~ .48 32.61 32.59 32~ 32.19 31 .48 31 .54 31 .7432.17 
~12 32.36 32.51 32.72 3:~ .82 32.79 32.81 32Jl9 32.35 31 .87 31.24 32.44 

19U3 32.21 3:~ .69 32.55 32.85 32.76 32.59 32.24 31 .17 31 .27 31 .61 32.19 
19114 31.901 32.17 3:~ 32.45 32.64 32.73 32.2C 31.98 31.09 31.24 31 .97 32.06 
19U5 32.15 32.34 32.54 3:[59 32.68 32.7: 32.79 32.73 32.39 31.1' 31.59 32.33 
19U6 32.12 32.46 32.52 3:~ . 50 32.51 32.59 32.54 32.46 32.03 31 .46 31 .631 32.02 32.24 
19U7 32.23 32.39 3: .77 32.86 3 !.69 ~ . 51 12.41 ~!7' 32.21 12.03 ~6 32.36 
19U8 32.46 3:!.63 32.62 3 !.84 1.0: 12.91 32C;2 32.32 !2.20 31 .7' 32.52 
19U9 32.05 32.31 3:!.80 32.92 3 ~ . 89 :.7: 12.68 32. 13 32.14 11 .93 32.18 32.45 
19! 0 32.27 32.58 32.67 32.74 32.71 32.71 32.72 ~74 32.54 !1 .80 32.10 32.51 
~ 32.~6 32.30 3:.34 32.39 32.30 32.53 12.49 31.87 !2.34 31.46 31 .50 32.16 
~ 31.84 !1 .87 32.50 3:1.65 32.45 32.55 32.37 12.43 32.19 !1 .83 31 .67 31 .68 32.17 
1993 32.16 !2.40 32.53 3:~ .47 32.24 32.49 32.22 32.56 32.50 32.07 31 .81 31 .73 32.27 
1994 32.04 !2.12 3:~ .48 32.47 3 :.64 32. 32.63 31.86 31.40 31 .76 31 .95 32.18 
1995 ~ :.33 32.21 3 !.49 32. 32.46 32.09 32.1' 32.01 31 .91 32.24 
1996 32.07 32. 32.37 1.36 32.47 31.43 32.: 32.42 31.78 31 .67 31.75 31.78 32.13 
1997 32.04 12.39 32.42 32.54 32.59 12.67 ~ 32.31 !1 .94 ~ 32.32 
1998 31 .91 32.27 ~45 32.38 32.45 32.62 12.68 ~ 31 .97 !1 .95 !2.,)6 32.28 
1999 32.23 32.52 32.37 32.47 32.56 32.52 !2.43 ~.07 31 .82 !1 .65 11 . !7 32.23 



47 

MONTHLY AVERAGE 75 METER SALINITIES 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ~G 

1947 32.59 32.69 32.65 32.50 32.61 
1941 32.81 32.81 32.90 32.76 32.72 32.8C 
194! 32.88 32.88 32.68 32.32 32.69 
195C 32.84 32.96 32.92 13.1 33.12 32.72 32.28 32.29 32.78 
1951 32.~ 32.26 32.33 32.4' 32.49 32.74 12.7 32.70 32.63 32.43 3: :.52 
~ 32.53 32. 7. 32.94 33.1 0 13.0 32.90 32.60 32.44 32.23 3: :. 73 
[1953 32.41 32.7' 32.86 32.87 32.77 32.54 32.21 32.21 31.87 32.25 3:!.47 

1954 32.41 32.29 32.36 ~ 32.63 32.75 32.97 33.00 32.94 32.57 32.09 32.39 32.57 
1955 32.38 32.59 32.3 32.60 32.82 33.02 32.93 32.66 32.34 32.24 32.25 32.56 
1956 32.47 32.42 32.45 32.4 32.64 32.85 32.881 32.81 32.68 32.44 32.21 32.42 32.56 
1957 32.36 32.49 32.64 ~ 32.75 32.7: 32.' 32.90 32.67 32.60 32.24 32.19 32.56 
1958 32.16 32.38 32.36 32. 32.64 32.7: 32.' 32.61 32.33 32.25 31.93 32.07 3:!.38 
1959 32.551 32.71 32.79 32.8 32.76 32.70 32. 32.69 32.36 32.38 32.23 31.91 3:!.56 
1960 32.10 32.22 32.34 3~2 32.53 32.57 .32.1 32.60 32.60 32.36 32.1 32.32 3:!.40 
1961 32.34 32.37 32.48 32.65 32.79 32. 32.63 32.31 32.25 32.17 3:~ 
1962 32.43 32.51 32.50 32.61 32.83 32. 32.88 32.73 32.57 32.49 3:!.64 
1963 32.34 32.42 32.59 32.65 32.74 32.82 32,1 32.84 32.61 32. l3 32.35 32.26 3:.57 
1964 31.97 32.52 32.65 32.80 32.78 32.95 33. 33.01 32.90 32. 30 32.1 32.55 32.66 
1965 32.48 32.39 32.44 32.69 32.67 32.59 32. 32.86 32.70 32. 32.46 32.28 32.58 
1966 32.63 32.60 32.45 32.681 32.51 32.76 32.77 32.68 32.581 32.28 32.1: 32.55 
1967 3~ 32.38 12.51 32.5 32.77 32.7' 32.82 32.83 32.64 32.37 32.42 32.29 12.52 
1968 32.27 32.42 12.56 32.5 32.51 32.50 32.52 32.59 32.47 32.44 32.04 32.06 12.41 
1969 32.35 32.33 12.41 32.3 32.51 32.58 32.67 32.68 32.64 32.17 32.35 32.5~ 12.47 
1970 32.32 32.36 32.37 ~ 32.43 ~~ ~ 32.67 31.94 31.94 31.78 . 32.30 
1971 32.28 32.37 32.56 32. ~56 32. 32.;9 32.38 32.28 31.7: 32.17 31.98 32.3, 
1972 32.02 32.37 32.72 32. 32.661 32.79 32.;HJ 32.64 32.76 32.41 32.18 32.58 
1973 32.48 32.47 32.57 32.72 32.81 32.78:g1 32.80 32.45 32.55 32.59 32.09 32.59 
1974 3~ 32.45 32.65 32.83 32.88 32.94 32. 32.92 32.79 32.67 32.38 32.68 
1975 32.25 32.47 32.57 32.59 32. 32.76 32.76 32.23 32.19 32.24 32.48 
1976 32.40 32.34 32.51 32.68 32.73 32.72 32.65 32.61 32.40 ~27 31.95 32.03 32.44 
1977 32~ 32.60 32.56 32.66 32~ 32.89 32.98 32.77 32.73 32.47 32.20 31.99 32.59 
1978 32.29 32.48 32.64 32.60 32:19 32.92 32.94 32.52 32.82 32.53 32.64 
1979 32.57 32.78 32.70 32.76 32.87 32.90 32.85 32.78 32.72 32.20 31.921 32.64 
1980 31.94 32.55 32.63 3~ 32.74 32.94 32.75 32.55 3:!.59 
~ 32.42 32.64 32.551 32. 32.76 32.7: 32.64 32.20 32.05 32.16 3:!.47 
1982 32.64 32.54 32.77 32.881 32.931 32.951 32.981 32.69 32.33 31 .581 3:!.62 

1983 32.28 32.821 32.75 32.94 32.921 32.82 32.63 32.48 32.17 31.83 3:!.56 
1!l94 32.02 32.37 32.321 32.64 32.94 32.921 32.66 32.60 32.35 31.89 32.18 3:!.44 
1!185 32.26 32.43 32.601 32.631 32.77 32.94 32.891 32.87 32.82 32.47 32.20 3:!.62 
m86 32.25 32.49 32.57 32.~ 32.62 3: 32. 32.61 12.17 ~3 32.38 12.13 3::.45 
1987 3~ 32.53 32.S 32.97 3: 32. 32.66 12. i4 3248 32.33 11.90 3::.58 
1988 32.58 32.7 32.79 3: 33. 33.03 12.13 32.68 32.34 11.95 3: .70 
1989 32.23 32.38 32.861 33.00 33.01 32.99 32.93 32.64 1.64 32.33 32.31 32.67 
1990 32.30 32.61 32.72 32.7! 32.71 32.85 32. 32.85 32.72 :.46 32.25 32.66 
1991 32.28 ~35 32.5! 32.7! 32.62 32. 32.70 32.49 :.64 32.35 31.80 32.48 
1992 31.9: 32.02 32.57 32.71 32.5' 32.68 32.7 32.70 32.59 32.29 32.25 32.05 32.42 
1993 32.41 32.521 32.58 32.5 32.66 32.81 32.69 ~ 32.78 32.54 32.29 31.88 3::.55 
1994 32.13 32.17 32.5 32.64 32.74 32.79 32. 32.39 31.86 32.26 32.19 3:!.41 
1 32.47 32.5 32.43 32.62 32.7 32.76 32.44 32.50 32.43 32.17 3::.51 
1 32.16 32.36 32.49 32.4 32.54 32.57 32.~ 32.5e 32.23 32.33 32.15 31.96 3::.36 
1 32.20 ~ 32.60 12.74 32.E 32.82 32.7C 32.72 32.54 32.16 3:!.57 
1998 32,13 32.52 12.5 32.53 12.66 32. 32.74 32.63 32.63 32.50 32.32 3:!.54 
1999 32.47 32.65 12.5 32.64 12.70 32.67 32.61 32.44 32.27 32.18 32.10 32.48 



48 

MONTHLY AVERAGE 100 METER SALINITIES 

YEAR JAN FEB_ MAR APR MAY JUN JUL AUG OCT NOV DEC AVG 

1946 32.93 32.77 32.77 32.73 32.70 32.37 32.11 32.63 
1947 32.59 32.78 32.74 32.65 32.49 32.59 32.59 32.63 
1941 32.94 32.91 33.00 32.93 32.92 32.92 
1941 32.98 33.03 33.00 32.65 32.92 
1951 33.10 33.09 33.23 33..19 32.93 32.52 32.62 32.95 
1951 32.631 32.44 32.45 32.60 32.75 32.87 32.97 32.81 32.69 32.69 
195: 32.68 32.89 33.08 33.43 33.23 33.07 32.60 32.52 32.94 
195: 32.57 32.92 33.02 32.99 32.85 32.78 32.54 32.49 32. 77 
195< 32.74 32. 32.57 32.62 32.70 32.95 33.15 33.10 33~ 32.89 32.57 32.60 32.80 
1955 32.44 32. ,3 32.67 32.75 32.92 33.08 33.07 32-:98 32.94 32.46 32.76 
19513 32.51 32. ,2 32.52 32.64 32.97 32.00 3.:.92 32.861 32.67 32.44 32.45 32.69 
1957 32.44 32. 32:§& 32.70 32.91 32.92 32.85 33.02 32.79 32.73 32.63 32.47 32.72 
1958 32.26 32. ;0 32-:55f 32.66 32.80 32.81 32.82 3, :.75 32.62 32.47 32.42 32.42 32.59 
1959 32.69 32. l0 32.86 32.861 32.87 32.85 32.83 32.84 32.74 32.82 32.64 32.18 32.75 
1960 32.28 32.3 32.46 32.55 32.62 ~ 32.71 32.69 ~ 32.64 32.54 3JA6 32.55 
1961 32.46 32.4 32.48 32.78 32. 32.93 3, :.76 32.62 32.53 32.51 32.64 
1962 32.65 32.6 32.51 32.85 32.97 32.96 3,:.96 32.73 32.86 32.76 32.79 
1963 32.591 32.47 32.61 32.71 32.94 32.93 32.97 32.9C 32.81 32.7 32.62 12.55 32.73 
1964 32.88 32.80 32.89 32.88 33.02 33.10 3:,.13 33.06 32.98 32.41 12.86 32.89 
1965 32.74 32.49 32.50 32.75 32.76 32.87 32.98 32.93 32.87 32.80 32.76 .. 12.90 32.78 
1966 32.86 32.7: 32.74 32.81 32.76.32.89 32.88 32.78 30 32.73 12.47 32.74 
196' 32.24 32. 32.65 32.67 32.86 32.87 32.86 32.84 32.71 3. :.67 32.66 12.48 32.66 
1961 32.35 32. ;3 32.69 32.63 32.7: 32.1' 32.79 3,'.76 32.78 3 .. 74 32.7' 12.46 32.66 
196: 32.55 ~ 32.65 32.49 32.63 32.67 32.77 32.77 32.71 32.61 32.65 32.73 32.64 
1970 32.44 . 32.57 32.55 32.61 32.67 32.79 32.73 32.52 32.44 3~99 32.54 
1971 32.32 32.63 32.73 32.7: 32.86 32.86 32.7 32.62 32.49 32.53 32.22 32.58 
1972 32.26 32.56 32.74 32.7: 32.78 32.85 33.00 32.99 32.87 32.54 32.36 32.70 
1973 32.52 32. 58 32.72 32.81 32.84 32.87 32.99 32.98 32.76 32~ 32.Jl 32.53 _32.79 
1974 32.21 32. ;8 32.73 32.90 32.99 33.01 33.09 33.03 33.02 32Jl3 32.85 32.84 
1975 32.42 32. 50 32.62 32.64 32.821 32.91 32.94 32.49 32.47 32.28 32.62 
1976 32.521 32.: 32.62 32.73 32.74 32.86 32.80 32.81 32.72 32.94 32.62 3~ 32.86 
191' 32.86 32. 76 32.62 32.76 32.97 32.93 33.06 32.88 32.82 32.77 32.75 32.34 32.78 
1971 32.45 32. ;6 32.62 32.78 32.87 33.03 32.921 32.79 33.09 32.76 32.80 
197! 32.81 32.92 32.881 32'17 32.78 33.01 33.01 32.96 32.96 3~4 32.86 32.34 32.86 
1980 32.33 32.821 32. 32.87 32.94 32.93 32.89 32.86 32.81 
1981 32.66 32.601 32. 57 32.87 32.87 32.81 32.7 32.54 32.40 32.58 32.67 
1982 32.73 32.62 32.821 32 91 32.981 33.01 33.04 32.80 3~ 32.86 
1983 32.40 32 91 32.80 33.04 33.00 32.94 32.93 3 :.80 32.74 32.15 32.77 
11194 32.25 32.49 32 52 32.88 32.97 33.02 32.87 32.92 3 :.84 32.45 32.33 32.69 
11185 32.37 32.50 32.64 32.74 32.87 ~ _ 32.97 32.96 32.92 32&3 32.71 32.76 
11186 32.5< 32.59 32.65 32.60 32.67 32. 32.7 32.67 32.73 3 :.65 32.61 32.32 ~ 
1987 32.36 32.65 32.91 33.04 33.03 32.99 32.89 32.83 3:.72 32.57 32.44 32.Ti 
1988 32.76 32.1 32.9< 33.1: 3: 16 3:·.1 32.97 ~ 32.44 12.36 32.86 
1989 32.55 32.46 33.( 33.0, 33.0 3: 3: .1 32.89 3 :.85 32.61 I~~ 32.82 
~ 32.42 32.66 32.78 32. 32.85 32.91 3, 32.95 32.87 3 :.79 12. 32.78 
"""1991 32.29 32.44 32.63 32.87 32.83 32.88 32,,§0 32.56 32.74 32.63 32.30 32.63 

1992 32.11 32.21 32.65 32.81 32.65 ~75 32.78 3::.76 32.71 .71 32.67 12.35 32.60 
199~ 32.54 32.86 32.86 32.69 32.82 1.96 32.86 32.89 32.89 • :.94 32.70 12.23 32.73 
1994 32.32 32.41 32.75 32.74 32.81 32.94 32.95 32.72 32.58 32.47 12.44 32.64 
1995 32.61 ~~ 32.79 ~85 32.89 32.71 32.76 32.74 I~ 32.7' 
~ 32.34 32.53 32.65 32. 132.63 32.67 1.67 32.67 32.48 32.56 32.50 12.26 32.54 
If997 32.45 32.55 32.73 32.1 32.88 32.88 32.82 32.84 32.86 12.3' 32.70 

1998 32.48 32~ 32.71 ~71 32. 11 ~80 32~~79 32.78 32.82 3~5 32.71 
1999 32.67 32-:75 32.81 32.76 32. 11 32.75 32.72132.65 32.52 32.53 32.40 32.67 



49 

MONTHLY AVERAGE 125 METER SALINITIES 

IYEAR -:JAN FEB MAR APR ·WW JON J(Jl AUG SEP OCT NOV DEC AVG 

1947 32. 67 32. 73 32.70 
1950 33.04 32.70 32.87 
1951 33.66 33.06 

19sf 32.84 32.84 
-1964 32.99 33.03 32.99 33.1: 33.18 33.14 33.1: 33.07 33.08 
1965 32.86 32.76 32.82 32.91 32.87 32.931 33.04 33.04 32.96 32.98 32.95 33.03 32.93 

1966 32.ff 32.82 32.91 32.92 l2.90 3:[9g - 32.97 32.95 33.00 33.00 32.71 32.91 
19sf 32.63 32.6 32.87 32.75 32.94 32.92 3:1 . 9~ 32.9C 32.82 32.86 32.93 32.63 32.82 

1968 32.51 32.6 32.82 32.77 32.92 32.9' 3:1.97 32.95 32.98 33.02 33.05 32.76 32.86 
1969 32.82 32.83 32.85 32:60 32.75 l2.84 3 [83 32.87 32.95 32.94 32. 76 32.86 32.83 

1970 32. 32.85 32.71 32.63 32.77 32.7 31.9C 32.78 32.70 32.6C 32.73 
1971 32. 32.76 32.85 32.79 32.73 i2.76 31.80 32.73 32.65 32.54 32.84 32.4C 32.7C 
1972 32A7 32.80 32.82 32.84 32.93 i2.99 33.05 33.03 ·32.95 32.76 32.68 32.85 

1973 32.87 32:Ti ~85 ·-32.91 32.93 32.99 3 ':08 33.09 32.99 33.03 33.02 32.66 32.92 
·1974 32.49 · 32.63 !.77 32.95 33.07 33.1: 3 .1: 33.07 33.07 33.02 32.99 32.94 
1975 32.61 32.79 32.74 32.82 32.9' 33.02 33.15 32.78 32.82 32.54 32.82 

1s76 32.75 ~ 32.70 32.80 32.87 :32.98 32.9~ 32.98 32.98 33.06 33.01 32.93 32.89 
-1977 32.94 -32. -32.81 32.90 33.05 33.04 33.07 32.97 32.91 33.19 33.04 32.69 32.96 
1978 32.77 32.9 32.90 32.87 32.98 33.081 32.93 33.01 32.94 32.83 32.92 

---:;-m 33.51 33.05 33.10 32.96 l3.09T·3:f.O!i 33.05 33.11 33.19 33.1 32.77 33.05 
1980 32.57 32.92 32.92 33.10 33.021 3:l.02 33.0( 33.0( 32.94 
1981 32.94 32.52 32.80 32.95 32.961 3:1.87 32.BO 32.72 32.73 32.83 32.81 
1982 32.00 32.91 32.89 32.94 33.64 33:Oli 3::TIl 32.93 32.94 32.33 32.9~ 

19a3 ~ 3 l.OE 33.01 33.06 32.89 32.9~ 32.4E ~ 
-1984 32.52 1.71 32.60 32.97 33.0~ HOE 32.97 33.11 33.02 32.89 32.48 32.86 
1985 32.51 32.65 32.73 32.82 32.9E 33m 33.04 33.0' -32.99 32.89 32.95 32.87 

1966 32.Ti 32.68 -32.70 32.65 32.69 32.7 3 !.74 32.74 32.94 32.95 32.90 32.6C 32.76 
. 1987 32.47 32.M 33.02 33.1 33.0E HOE 33.0' 33.02 32.92 32. 76 32. 73 32.91 
1988 32.91 32.9i 33.05 33.21 33.2:! 33.1E 33.06 32.97 32.47 32.5' 32.95 

1989 32.85 32.68 33.09 33.15 33.21 33.1 33.22 33.0E 33.10 33.00 32.66 33.00 
1990 32.78 32:81 32.91 32.94 32.92 33.0( 33.07 33.03 33.0( 32.94 32.66 32.9 
1991 32.33 32.52 32.691 32.93 32.92 32.95 32.89 32.n 32.84 32. 76 32.57 32. 74 
1992 32.34 32.3 32.70 32.89 32.7l! 32.81 -:32,83 32.82 32.7 32.84 32.91 32.61 32.72 

1993 32.67 32.7 32.75 32.79 32.9C 33.0E 32.97 33.02 32.9 32.98 32.94 32.36 32.85 
1994 32.53 32.5 32.80 32.82 32.85 32.891 33.0' 32.8 32.86 32.70 32.68 32.78 
1995 32.71 32.82 32.8li 32.91 32:92 32.9E 32.8 32.89 32.89 32.61 32.84 

1996 32.55 32.68 32.78 32.58 32.74 32.7E 32.77 32.7 32.6 32.75 32.67 32.6( 32.69 
1997 32.69 32.63 32.85 32.961 32.96 32.93 32.9 32.96 32.83 32.57 32.83 
1998 32.80 32.87 32.84 32.81 32.9IT32.89 32.89T 32.9C 32.92 32.95 32.80 32.85 

1999 32.80 -:32.93 . 32.92 32.86 32.881 32.83 32.791 32.7E 32.72 32.73 32.55 32.80 



50 

MONTHLY AVERAGE 150 METER SALINITIES 

'CAl' JAN FEB MAR AP~ MAY JUN JUL AUG SEP OCT NOV I DEC AVG 
I 

1946 32.99 33.1' 33.02 33.07 32.951 32.86 33.00 
1947 32.51 32.90 32.91 32.84 32.78 32.95 33.04 32.86 
1948 33.08 33.07 33.17 33.14 33.19 . 33.13 
1949 33.00 33.16 33.19 33.10 33.11 
1950 33.03 33.18 33.26 33.34 33.32 33.33 33.30 32.94 33.21 
1351 32.92 32.86 32.75 32.89 33.03 33.20 33.25 13.05 33.27 13.02 33.02 
1)52 33.21 33.10 33.23 33.46 33.22 13.19 33.02 12.84 32.84 33.12 
1)53 32.88 33.37 33.33 33.22 33.18 13.01 32.87 13.08 33.09 32.84 33.09 
1954 33.04 32.92 32.91 33.01 32.96 33.16 33.30 33.21 33.17 ~4 33.17 33.24 33.10 
1955 33.08 33.01 33.01 33.06 33.22 33.15 33.21 33.14 32.97 33.09 
1956 32.88 33.04 32.97 32.78 33.1: 33.1: 33.02 32.94 32.94 33.04 32.91 32.98 
1957 33.03 32.96 32.89 3::.97 33.18 33.1 33.07 33.19 33.09 33.25 33.15 33.07 33.08 
1958 33.10 33.18 33.01 3:1.01 33.02 33.01 32.96 32.94 32.87 32.96 32.97 3V6 32.98 
1959 32.95 32.87 33.00 3::.99 33.00 32.98 32.97 32.96 33.03 33.04 33.00 32.86 32.97 
1960 32.71 32.60 32.76 32.89 32.821 32.821 32.90 32.80 33.13 32.95 32.94 32.80 32.84 
1961 32.75 ~ 32.68 33.05 33.10 33.06 33.01 32.94 13.07 33.03 32.93 
1962 33.2C 32:99 32.74 33.1: 33.16 33.1" 33.15 33.00 13.26 33.26 33.1 
1963 32.92 33.11 32.90 32.87 33.1 33.15 33.07 33.00 33.00 13.05 33.1 32.91 33.02 
1964 32.97 33.08 33.14 33.04 33.18 33.16 33.2233.16 13.20 33.35 33.36 33.17 
1965 33.05 32.81 33.05 33.01 32.95 32.98 33.09 33.12 33.06 13.1' 33. 14 33.12 33.04 
1966 33.11 33.02 33.01 33.031 33.10 33.19 33.17 33.33 13.22 33.22 32.98 33.13 
1967 32.97 33.18 33.09 32.86 33.00 33.05 33.02 33.00 32.94 13.1 33.16 32.83 33.02 
1968 32.69 32.89 32.94 32.94 33.10 33.07 33.1 33.09 33.18 13.2 33.28 33.24 33.06 
1969 33.21 32.88 33.01 32.98 32.97 32.931 32.99 33.06 33.16 13.1 32.92 33.00 33.02 
1970 32.79. 33.01 32.87 32.76 32.95 32.91 .33.14 32.93 ~85 32.77 32.48 32.86 
1971 32.74 32.92 33.01 32.85 32.80 32.87 32.96 32.84 32.96 12.75 33.01 32.85 32.88 
1972 32.86 33.03 32.94 32.95 32.95 33.01 33.13 33.1: 33.06 12.98 33.01 33.00 
1973 32.67 32.85 32.97 33.0.2 33.03 33.08 33.13 33.13 33.06 33.20 33.13 32.78 33.00 
1974 32.56 32.73 32.86 32.96 33.11 33.15 33.20 33.1 33.16 13.13 33.13 33.01 
1975 32.71 33.06 32.80 32.96 33.08 33.19 33.34 12.96 33.11 33.06 33.03 
1976 33.06 32.84 32.80 32.90 32.99 33.16 33.08 33.05 33.1 13.14 33.08 33.02 
1!177 .. 11 13.02 33.OC 32.99 33.16 33.14 ~ 33.00 33.11 33.16 33.00 33.05 
1!178 1.0 12.95 32.94 33.08 33.17 32.95 33.i4 33.12 33.31 33.07 33.08 
11179 .11 13.07 33.15 33.23 33.08 33.14 33.25 33.17 33.22 33.37 33.29 33.23 33.19 
1980 33.3E 33.14 33.1C 33.13 33.11 33.1: 33.12 33.16 
1981 33.20 32.93 33.01 33.15 33.12 32.98 33.09 32.96 32.99 33.23 ~ 
1982 33.2' 33.13 32.99 33.04 33.13 33.17 33.22 33.13 33.09 32.84 33.iO 
19.83 32.66 3, 32.97 33.07 33.14 33.21 13.09 33.10 32.83 33.0' 
1984 32.78 32.83 32.86 33.06 33.16 33.1C 33.17 33.18 33.1" 33.08 32.81 33.02 
1985 32.85 32.85 32.81 32.90 33.07 33.10 33.12 33.08 33.1' 33.08 33.10 33.01 
1986 32.95 32.87 32.78 32.74 32.76 32.83 32.80 32.87 33.13 3.27 32.94 33.01 32.91 
1987 32.97 1.03 3: •. 13 33.23 33.17 33.24 33.11 33.1 3.16 33.14 33.31 33.15 
1988 1.04 3:1.05 33.17 33.33 33.33 33.33 33.20 3.21 32.74 32.80 33.12 
1989 32.79 '7 3'>.20 33.28 33.33 33.30 33.32 33.26 33.24 33.15 32.98 33.1 5 
1990 . 33.07 33.05 32.98 -1r.0C 32.99 33.08 33.16 33.11 33.10 33.00 33.05 33.05 
1991 32.48 32.56 :.95 33.03 33.01 33.03 32.97 32.84 32.95 32.91 32.77 32.86 
1992 32.49 32.53 32.72 32.96 32.84 32.89 32.91 32.891 32.90 33.08 33.01 33.08 32.86 
1993 32.89 33.00 32.85 3::.91 3 )5 13.1' 33. 1.11 33.07 13.10 33.07 32.83 . 33.01 
1994 32.76 32.77 3::.87 3. 18 12.81 32.: 1.12 32.95 13.1 32.96 32.88 32.92 
1995 32.84 3:'.94 3. l8 13.0' 33.1 1.07 32.96 13.03 33.OC 32.90 32.98 
1996 32.79 32.82 32.89 3::.80 32.88 32.91 32.91 32.901 32.84 32.99 32.82 32.77 32.86 
1997 32.83 32.77 32.99 3l,Q 13.' 13. 33.06 13.07 33.0C 32.90 32.98 
1998 33.08 32.83 32.92 32.91 31.0 12: 12. 33.02 13.18 33.17 32.96 33.00 
1999 32.89 33.10 33.08 33.02 3 1.0 12: 12. 32.95 12.91 33.02 32.80 32.97 
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MONTHLY AVERAGE 175 METER SALINITIES 

IYEAR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVG 

1946 32.95 32.95 
1'l47 32.99 32.91 33.IC 33.59 33.56 33.23 
1)48 33.10 33.10 33.22 33.32 33.51 33.25 
1)49 33.30 3: ·.37 33.3C 33.32 
1950 33.05 33.17 33.41 3:1.41 33.38 33.35 33.31 33.30 
1951 32.94 32.98 33.10 33.14 33.31 33.27 3:.21 33.42 33.31 33.19 
1952 33.33 33.26 33.42 33.54 33.36 33.37 33.34 33.2' 33.00 33.31 
1953 32J15 33.39 33.31 33.32 33.39 33.19 33.22 33.33 33.33 33.20 33.25 
1954 33.23 33.)8 33.08 33.16 33.33 33.41 33.31 33.37 33.41 33.39 33.41 33.29 
1955 33.31 33.24 33.14 33.22 33.19 33.26 33.22 33.28 33.37 33.14 33.24 
1956 33.24 33.32 33.06 33.00 33.20 33.20 3: .13 33.29 33.28 :3.12 33.20 33.19 
1957 33. De 32.97 33.28 33.33 33.27 3: .. 34 33.16 33.40 13.35 33.29 33.25 
1958 33.25 33.29 33.17 33.12 33.22 33.21 33.081 3:1.05 33.12 33.32 13.23 33.19 
1959 33.27 32--S6 33.02 33.08 33.04 33.00 33.03 3:1.05 33.14 33.18 33.061 33.01 33.07 
1960 32.99 33. )3 32.87 32.97 33.12 33.06 33.17 3:1.02 33.29 33.17 33.31 33.11 33.09 
1961 32.92 32. '7 32.86 33.15 33.16 33.18 3: .IC 33.14 33.16 33.1' 33.06 
1962 33.22 33.09 32.88 33.23 3:ll<> 33.30 3: ,.25 33.15 33.50 33.40 33.23 
1963 33.29 33.22 33.13 33.03 33.18 33.25 33.20 3: ,.14 33.17 33.15 33.23 32.97 33.16 
1964 33.06 33.16 33.18 33.14 33.29 33.30 3: ,.3C 33.28 33.33 33.43 33.37 33.26 
1965 33.11 32.981 33.22 33.15 33,06 33.17 33.26 33.22 33.17 33.40 33.27 33.17 33.18 
1966 33.16 33.29 33.24 33.19 33.35 33.40 33.38 33.53 33.58 33.54 33.3 33.36 
1967 33.38 33.16 33.14 32.92 33.10 33.1 33.1: 33.11 33.15 33.35 33.33 33. 33.1' 
1968 32.96 33.20 33.10 33.19 33.32 33.1 33.29 3;,.29 33.33 33.39 33.37 33.3 33.24 
1969 33.35 33~4 3~ 33.03 33.08 33.10 33.04 3".21 33.36 33.35 33.27 33.2 33.18 
19B> 33.33 33. !O 33.09 32.97 33.07 33.06 33.24 3,1.04 33.14 33.12 32.8 33.1 
1971 32.87 33.'>6 33.20 33.021 32.931 32.98 33.03 33.00 33.09 32.991 33.24 33. 33.04 
1972 33.15 33.16 33.06 32.97 ~1 33.12 33.15 3:,.19 33.15 33.1 ' 13.20 33.12 
1973 33.06 32. l4 33.08 33.03 33.08 33.1: 33.23 3: ,.24 33.24 33.31 13.39 33.02 33.15 
1974 32.74 32. )4 32.98 33.06 33.1: 33.3' 33.27 3:,.27 33.27 33.28 13.32 33.14 
1975 32.99 33. 12 :g85\ 32,91 33.193:1.25 33.39 33.09 33.25 33.25 33.14 
1976 33.24 ~04 32.96 33.20 33.13 33.1! 33.26 3: ,.14 33.1: 33.21 33.59 33.37 33.21 
1977 33.25 33.15 33.04 33.1 33.26 33.2: 33.21 3:1.09 33.1: 33.16 33.18 33.1' 33.16 
1978 33.15 33.17 33.04 33.26 33.22 33.03 33.26 33.36 33.26 33.19 
1979 33.30 3~24 ~ 33.38 33.32 33.44 33.32 33.34 33.41 33.58 33.46 33~9 33.38 
1980 33.66 33.36 33.22 33.23 33.26 33.24 33.37 33.5' 33.36 
1981 33.23 33.15 33.20 33.26 33.20 33.20 33.23 33.21 33.43 33.42 33.25 
1982 33.39 3~17 ~ 33.28 33.27 33.24 33~ 33.43 33.17 33.14 33.26 
1983 32. l8 33.01 33.18 3322 33.19 33.22 33.19 33.13 32.97 33.11 
1984 33.00 32. lO 33.00 33.15 33.19 33.35 33.27 33.29 33.23 33.14 32.97 33.14 
1985 32.95 32.99 32.94 32.91 ~. 14 @JJi 33.11 3: ,.12 3: ~ 33.17 13.12 33.08 
1986 33.19 33.00 32.89 32.77 12.83 12.86 32.9: 3: ,.16 3: ,.25 13.09 33.00 
1987 33.00 33.08 33.16 13.28 13.27 33.21 3:1.30 3: .. 21 33.36 :3.39 33.23 
1988 33.12 33.25 33.35 33.38 3:1.38 33.28 33.27 33.12 33.27 
1989 33.1 3,~ 33.l0 33.36 33.38 3: ,.34 33.32 33~ 33.20 33.07 33.~ 

1990 33.20 33.15 33.03 3:f.05 33. :>4 33.16 33.21 3: ,.22 33.24 33~ 33.1' 33.14 
1991 32. 32.65 :n07 33.15 33.09 33.1 33.04 33.02 33.08 33.09 32.82 32.98 
1992 32.72 32.76 32.86 33.02 32.97 32.98 33.07 3: ,.16 33.06 33.24 33.52 33.24 33.0~ 

1993 33.26 ~19 33.00 13.07 33.1 33.22 33.19 3:,.22 33.16 33.14 33.13 33.13 33.15 
199< 33.04 12.90 12.92 32.96 32.93 33.01 3: ,.27 33.07 33.27 33.28 33.14 33.07 
1991 13.08 13.11 33.03 33.09 33.09 33.15 33.11 33.24 33.29 33.05 33.12 
1994 33.02 33.05 33.02 32.92 3:~983:~ 33.06 33.0 33.06 33.07 33.01 32.9 3~ 
1997 33.04 32.95 3: ,.10 3: ,.19 33.14 3".11 33.22 33.33 33.24 33.C 33.14 
1998 33.31 32.94 33.06 3:1.05 3: ,.25 33.15 3" .0 33.21 33.34 33.34 33.2 33.17 
1999 33.15 33.19 33.24 33.20 33.13 33.02 33.02 33.07 33.24 33.01 33.13 
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Appendix B-2. Monthly statistical summaries for salinity at standard depths. 
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MONTHLY STATISTICAL SUMMARY FOR SURFACE SALINITY 

JAN 43 31 .97 0.19 0.03 31.19 32.26 -1 .65 6.17 
FEB 40 32.16 0.35 0.06 30.37 32.57 -3.57 18.03 
MAR 38 32.33 0.22 0.04 31.82 32.68 -0.64 0.05 
APR 48 32.20 0.33 0.05 31.45 32.67 -0.77 -0.07 
MAY 50 32.08 0.37 0.05 30.98 32.72 -1 .20 1.68 
JUN 53 31.92 0.32 0.04 31.02 32.57 -0.93 0.84 
JUL 53 31 .61 0.36 0.05 30.44 32.16 -1.18 2.00 
AUG 47 31 .23 0.43 0.06 30.29 31 .79 -0.63 -0.39 
SEP 51 31.02 0.36 0.05 29.90 31 .71 -0.69 0.64 
OCT 49 31.06 0.31 0.04 30.18 31 .55 -0.73 0.45 
NOV 47 31 .33 0.28 0.04 30.46 31 .79 -1 .02 1.42 
DEC 43 31 .73 0.20 0.03 31 .06 32.07 -0.98 2.37 

MONTHLY STATISTICAL SUMMARY FOR 10 METER SALINITY 

JAN 37 31.97 0.17 0.03 31.41 32.23 -1.02 2.30 
FEB 35 32.21 0.22 0.04 31.40 32.55 -1 .57 3.98 
MAR 32 32.36 0.17 0.03 31.88 32.78 -0.20 1.64 
APR 37 32.30 0.24 0.04 31.65 32.70 -0.52 0.56 
MAY 40 32.14 0.35 0.06 31.17 32.76 -0.93 0.80 
JUN 41 31 .95 0.32 0.05 31.16 32.57 -0.72 0.26 
JUL 41 31 .70 0.34 0.05 30.79 32.18 -0.79 0.19 
AUG 39 31 .29 0.40 0.06 30.40 31 .92 -0.34 -0.74 
SEP 39 30.97 0.35 0.06 29.96 31 .54 -0.69 0.47 
OCT 40 31 .03 0.31 0.05 30.14 31 .55 -0.70 0.69 
NOV 39 31 .33 0.28 0.05 30.60 31 .83 -0.83 0.94 
DEC 33 31 .71 0.20 0.04 31 .11 32.05 -0.81 1.69 

MONTHLY STATISTICAL SUMMARY FOR 20 METER SALINITY 

JAN 36 32.01 0.18 0.03 31.52 32.31 -0.60 0.68 
FEB 36 32.24 0.19 0.03 31.59 32.59 -1 .14 2.70 
MAR 32 32.39 0.16 0.03 31.95 32.74 -0.28 1.32 
APR 39 32.36 0.21 0.03 31.78 32.73 -0.43 0.52 
MAY 41 32.23 0.26 0.04 31.63 32.80 -0.44 0.28 
JUN 42 32.08 0.26 0.04 31.41 32.63 -0.72 0.73 
JUL 41 31 .94 0.27 0.04 31.43 32.57 -0.02 -0.42 
AUG 41 31 .64 0.39 0.06 30.89 32.52 0.08 -0.47 
SEP 41 31 .13 0.34 0.05 30.38 31 .97 0.18 0.53 
OCT 42 31 .09 0.30 0.05 30.17 31 .57 -0.77 1.06 
NOV 38 31 .37 0.28 0.05 30.60 31 .78 -1 .04 1.36 
DEC 33 31 .73 0.19 0.03 31 .22 32.06 -0.47 0.73 
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MONTHLY STATISTICAL SUMMARY FOR 30 METER SALINITY 

JAN 42 32.04 0.16 0.03 31 .54 32.29 -0.76 0.98 
FEB 41 32.24 0.19 0.03 31 .61 32.60 -0.82 1.98 
MAR 39 32.40 0.18 0.03 32.01 32.76 -0.28 -0.15 
APR 46 32.41 0.21 0.03 31 .94 32.82 -0.11 -0.63 
MAY 50 32.33 0.22 0.03 31 .81 32.83 -0.21 -0.04 
JUN 54 32.28 0.21 0.03 31 .71 32.73 -0.23 0.30 
JUL 53 32.22 0.26 0.04 31 .72 32.82 -0.24 -0.34 
AUG 51 32.05 0.31 0.04 31 .35 32.61 -0.49 -0.29 
SEP 46 31.44 0.32 0.05 30.70 32.17 0.30 -0.01 
OCT 49 31 .24 0.30 0.04 30.34 31 .76 -0.55 0.54 
NOV 48 31.48 0.29 0.04 30.66 32.01 -0.90 1.41 
DEC 43 31.80 0.18 0.03 31 .27 32.15 -0.51 1.09 

MONTHLY STATISTICAL SUMMARY FOR 50 METER SALINITY 

JAN 42 32.12 0.16 0.02 31 .76 32.38 -0.50 -0.49 
FEB 41 32.34 0.16 0.03 31 .88 32.71 -0.39 0.86 
MAR 38 32.45 0.15 0.03 32.16 32.77 -0.02 -0.64 
APR 48 32.51 0.19 0.03 32.12 32.89 0.05 ·0.73 
MAY 51 32.53 0.16 0.02 32.19 32.92 0.21 0.03 
JUN 54 32.60 0.15 0.02 32.30 32.89 0.07 -0.84 
JUL 53 32.61 0.17 0.02 32.22 33.02 0.00 -0.19 
AUG 51 32.54 0.17 0.02 32.10 32.91 -0.45 0.21 
SEP 49 32.1 4 0.28 0.04 31.40 32.82 0.02 0.22 
OCT 49 31.74 0.38 0.06 30.57 32.34 -0.82 0.78 
NOV 48 31.74 0.26 0.04 31 .00 32.20 -0.77 0.59 
DEC 43 31 .91 0.20 0.03 31 .44 32.25 -0.30 -0.32 

MONTHLY STATISTICAL SUMMARY FOR 75 METER SALINITY 

JAN 44 32.28 0.18 0.03 31 .86 32.57 -0.48 -0.57 
FEB 43 32.43 0.14 0.02 32.02 32.78 -0.15 1.22 
MAR 39 32.55 0.13 0.02 32.33 32.84 0.12 -0.22 
APR 47 32.61 0.17 0.02 32.26 32.96 0.07 -0.73 
MAY 51 32.70 0.14 0.02 32.43 33.00 0.19 -0.31 
JUN 53 32.77 0.14 0.02 32.50 33.10 -0.06 -0.60 
JUL 51 32.81 0.15 0.02 32.50 33.14 0.12 -0.41 
AUG 50 32.77 0.14 0.02 32.38 33.12 -0.10 0.32 
SEP 50 32.60 0.17 0.02 32.21 32.94 -0.46 -0.23 
OCT 48 32.41 0.22 0.03 31 .72 32.82 -0.91 1.47 
NOV 46 32.23 0.20 0.03 31 .59 32.60 -0.74 1.33 
DEC 42 32.14 0.19 0.03 31 .78 32.55 -0.07 -0.48 
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MONTHLY STATISTICAL SUMMARY FOR 100 METER SALINITY 

JAN 43 32.47 0.17 0.03 32.11 32.81 0.07 -0.82 
FEB 43 32.57 0.14 0.02 32.21 32.92 0.06 0.74 
MAR 38 32.65 0.11 0.02 32.44 32.88 0.1 2 -0.52 
APR 48 32.75 0.14 0.02 32.47 33.10 0.17 -0.26 
MAY 50 32.81 0.12 0.02 32.61 33.08 0.30 -0.38 
JUN 53 32.89 0.15 0.02 32.58 33.43 0.59 2.30 
JUL 52 32.92 0.14 0.02 32.65 33.23 0.23 -0.48 
AUG 50 32.90 0.13 0.02 32.62 33.19 0.06 -0.43 
SEP 50 32.80 0.14 0.02 32.48 33.09 -0.30 0.10 
OCT 48 32.73 0.14 0.02 32.47 33.09 0.01 -0.21 
NOV 47 32.61 0.14 0.02 32.36 32.91 0.12 -0.71 
DEC 43 32.42 0.17 0.03 31 .99 32.90 0.17 0.93 

MONTHLY STATISTICAL SUMMARY FOR 125 METER SALINITY 

JAN 31 32.66 0.17 0.03 32.34 33.01 0.21 ,-0.75 
FEB 30 32.73 0.15 0.03 32.33 33.05 -0.72 -1.24 
MAR 26 32.79 0.12 0.02 32.52 32.99 -0.78 0.64 
APR 35 32.84 0.14 0.02 32.58 33.10 -0.21 -0.35 
MAY 35 32.91 0.12 0.02 32.69 33.15 -0.02 -0.68 
JUN 36 32.97 0.12 0.02 32.73 33.21 -0.04 -0.59 
JUL 35 32.98 0.12 0.02 32.74 33.22 -0.10 -0.60 
AUG 34 32.97 0.12 0.02 32.73 33.22 -0.16 -0.04 
SEP 37 32.94 0.13 0.02 32.62 33.15 -0.67 -0.01 
OCT 35 32.92 0.14 0.02 32.54 33.20 -0.27 0.23 
NOV 34 32.86 0.17 0.03 32.33 33.11 -1.09 1.39 
DEC 29 32.66 0.15 0.03 32.36 33.03 0.42 0.50 

MONTHLY STATISTICAL SUMMARY FOR 150 METER SALINITY 

JAN 42 32.93 0.20 0.03 32.49 33.36 -0.01 -0.50 
FEB 43 32.91 0.17 0.03 32.48 33.18 -0.66 0.20 
MAR 38 32.91 0.14 0.02 32.56 33.15 -0.57 -0.08 
APR 47 32.98 0.12 0.02 32.74 33.37 0.59 1.12 
MAY 51 33.02 0.1 3 0.02 32.76 33.33 0.01 0.03 
JUN 52 33.08 0.13 0.02 32.82 33.46 0.24 0.59 
JUL 52 33.09 0.13 0.02 32.80 33.34 -0.10 -0.46 
AUG 50 33.08 0.12 0.02 32.80 33.33 -0.16 -0.35 
SEP 52 33.08 0.13 0.02 32.78 33.34 -0.10 -0.35 
OCT 49 33.08 0.13 0.02 32.76 33.37 -0.21 0.06 
NOV 47 33.06 0.13 0.02 32.74 33.35 -0.23 0.19 
DEC 43 32.95 0.18 0.03 32.48 33.37 0.29 0.48 
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MONTHLY STATISTICAL SUMMARY FOR 175 METER SALINITY 

JAN 39 33.16 0.19 0.03 32.721 33.66 -0.20 0.56 
FEB 42 33.06 0.15 0.02 32.631 33.32 -0.56 0.40 
MAR 37 33.06 0.15 0.03 32.651 33.40 -0.04 0.75 
APR 44 33.09 0.13 0.02 32,77 33.39 0.1 8 

.. ~ 
M W 49 33.14 0.12 0.02 32.83 33.42 -0.32 0.11 
JIJN 52 33.19 0.13 0.02 32.86 33.54 -0.1 · 0.23 
JIJL 52 33.21 0.12 0.02 3~ 91 .~ -0.36 -032 

~UG 49 33.21 0.12 0.02 33. 00 33.51 0.20 -0.65 
SEP 50 33.23 0.12 0.02 33.02 33.53 0.42 -0.27 
OCT 48 33.27 0.13 0.02 ~99 .. ~ 0.50 0.26 
~OV 46 33.28 0.14 0.02 33.01 33.59 0.30 -0.40 

DEC 39 33.14 0.15 0.03 32.82 33.42 0.04 -0.69 
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Appendix B-3, Monthly average salinity anomalies by year at standard depths. 
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MONTHLY AVERAGE SURFACE SALINITY ANOMALIES 

IYEAR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVG 

1!146 0.32 -0.1: -0.20 -0.04 0.04 0.17 0.10 0.04 
11147 0.13 0.02 0.03 0.07 0.30 0.19 0.12 
11148 0.33 0.17 -0.04 0.1: -0.05 0.11 
1949 0.0 ~O O~ IJl7 0.15 
1950 -0.05 -0.38 0.2 -0.09 -0.05 0.17 0.15 -0.02 0.00 
1951 o.oe -0.15 -0.44 -0.75 -0.56 -0.4 -0.28 0.33 0.39 0.1: -0.18 
1952 -0.09 -0.23 jJ.07 -0.03 -0.26 -1.02 -0.49 -0.31 -0.03 -0.28 
~3 -0.20 -0.89 -0.43 -0.31 0.27 0.39 0.39 0.12 0.27 -0.04 
1954 0.17 -0.14 -0.31 -0.08 0.22 0.24 -0.05 0.27 0.47 0.36 0.35 0.27 0.15 
1955 0.16 0.13 -0.30 -0.31 -0.: -0.02 -0.06 O.~ 0.28 0.02 0.12 0.00 
1956 -0.110.19 -0.1 ' -0.1 0.01 -0. 0.12 0.45 0.45 0.30 0.23 0.08 0.09 
1957 0.08 0.20 0.1: -0.09 -0.36 -0_ -0.67 -0.16 -0.07 -0.26 -0.42 -0.01 -0.18 
1958 -0.18 -0.34 -0.38 -0.37-0.12 -0.06 -0.20 0.00 0.10 0.07 -0.04 0.11 -0.12 
1959 0.1 0.31 0.32 0.31 0." 0.08 -0.22 -0.18 0.02 0.00 -0.02. -0.07 0.07 
1960 -0.1' -0.23 -0.15 -0.24 -0.18 0.06 -0.17 -0.15 0.14 0.07 0.07 -0.08 
1961 0.0 0.02 -0.27 -0.03 0.12 0.24 0.15 0.06 0.04 
1962 _cO.01 0.10 -0.1: 0.04 0.02 -0.30 0.08 0.30 0.07 -0.30 -0.01 
1963 -0.16 0.04 0.16 0." 0.15 0.18 0.1' O.4e 0.24 0.08 -0.01 0.10 0.1: 
1964 -0.14 0.14 0.25 0.26 0.19 0.1 0.42 0.18 0.06 0.26 0.25 0.20 0.18 
1965 0.23 -0.05 -0.09 0.08 -0.36 -0.10 0.41 0.68 0.50 0.46 O~ 0.20 
1966 0.09 -0.02 -0.16 -0.09 0.09 0.18 0.42 0.38 0.51 0.30 -0.07 0.15 
1967 -0.32 -0.14 0.00 -0.19 -0.34 -0.1 0.10 0.39 0.42 0.38 0.34 0.35 0.07 
1968 _0.27 0.04 -0.02 -0.07 0.07 0.10 0.02 0.13 o.oe -0.03 0.00 0~5 0.05 
1969 0.12 -0.23 -0.19 -0.14 -0.06 -0.1: 0.04 0.18 0.2e 0.16 0.10 -0.05 0.00 
1970 -0.14 -0.40 -0.551 -0.35 -0.37 -0.54 -0.32 -0.68 -0.44 -0.68 -0.46 -0.45 
1971 -0.1 ' 1.43 -0.35 -0.19 -0.12 -0.10 -0.25 -0.42 -0.29 -0.05 -0.07 0~3 -0.20 
1972 -0.04 .1: 0.15 0.21 0.20 0." 0.09 -0.58 -0.36 -0.17 0.05 -0.01 
1973 0.04 -1.04 -0.02 -0.57 -1.1: -0.7: -0.56 -0.32 0.00 -0.05 0.21 0.10 -0.25 
1974 0.02 0.08 0.14 0.25 ~38 -0.18 -0.44 ~ -1 .14 -0.86 -0.55 -0.30 
1975 -0.10 0.06 0.27 -0.04 -0.21 -0.31 -0.08 0.04 0.1: -0.03 
1976 0.04 -0.1 0.08 0.1 0.23 0.39 0.37 0.16 0.23 0.39 0.32 0.20 
1977 0.27 0.33 0.20 0.09 ~.24 -0. -0.24 -.-Q.59 -O.~ -0.40 -0.20 0,07 -O.OE 
1978 -0.07 0.03 -0.14 0.12 O. 0.12 -0.06 0.26 0.20 0.0. 
1979 0.17 0.04 0.04 0.15 -0.03 O. 0.14 0.01 0.18 0.37 0.08 0.05 0.1' 
1980 0.1' 0.01 -0.021 0.1 0.06 0.061 0.01 0.13 0.06 
1981 0.03 0.07 -0.14 -0.02 0.08 0.02 -0.09 -0.10 0.07 -0.01 
1982 0.13 0.27 0.30 0.24 0.30 0.31 0.36 0.08 0.09 -0.26 0.18 
1983 -0.12 -0.79 -0.77 -0.36 -0.57 -0.15 -0.23 -0.27 -0.26 -0.39 
1964 -0.29 -0.21 -0.67 -1.00 -0.76 -1.30 -0.90 -0.66 -0.60 -0.39 -0.24 -0.64 
1985 -0.03 -0.06 0.08 0.1 0.1: 0.26 0.39 -0.37 -0.51 -0.38 -0.17 -0.05 
1986 -0.03 0.05 -0.04 -0.051 0.04 0.02 -0.03 0.17 0.19 0.10 0.26 0.06 
1987 0.24 I.()!i -0.89 -0.31 0.03 0.03 0.34 0.51 0.37 0.22 0.17 0.07 
1988 .1' 0.09 0.07 0.07 0.21 0.45 0.18 0.00 0.18 -0.04 0.14 
1989 -0.04 1.08 0.25 0.53 0.58 0.27 0.33 0.10 0.4' 0.31 0.33 0.27 
1990 0.17 0.23 0.15 0.20 ~O 0.: 0.20 0.44 0.24 -0.05 0.32 0.23 
1991 0.02 -0.08 -0.42 -0.57 -0. -1.19 -0.35 -0.31 -0.71 -0.87 -0.60 -0.54 
1992 -0.80 -1 .80 0.06 0.06 O. -0.35 -0.39 -0.18 -0.09 -0.08 -0.10 -0.33 
1993 -0.08 -0.16 -0.49 -0.51 -0.19 -0.22 -0.35 -0.23 O.:!! 0.35 0.11 O~ -0.12 
1994 0.03 -0.02 0.01 -0.07 )4 -0.10 -1.05 -0. i4 -0.11 -0.09 -0.04 -0.19 
1995 -0.26 -0.83 -1.21 17 -0.75 -0.95 -0. 17 -0.23 0.13 0.16 -0.54 
1996 -0.03 -0.23 -0.17 -0.13 0.04 14 0.11 0.22 -0.25 -0.17 -0.12 -0.07 -0.06 

T997 -0.11 -0.11 -0.37 -0.21 -0.32 .:0.14 -0.13 1.25 -0.14 1.01 1.18 
~ -0.11 -0.17 -0.26 ~ -0.49 -0.57 -0.28 0.08 1.07 0.05 .17 1.18 

1999 0.13 -0.08 -0.33 -0.19 -0.14 -0.63 -0.50 -0.23 -, .13 -0.08 1.07 -, .19 
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MONTHLY AVERAGE 10 METER SALINITY ANOMALIES 

[YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVG 

1946 0.38 0.38 
1959 1l.10 0.33 0.43 0.32 0.19 0.06 -0.20 -0.15 0.06 0.04 0.03 -0.07 0.1C 

1960 -0.11 -0.17 -0.14 -0.27 -0.22 0.02 -0.1C -0.16 0.17 0.07 0.09 -0.07 
1961 0.01 O§i Q.03 -=0:33 --:0:01 0:00 0.25 0.17 0.06 0.04 

1962 --:0:0:1 o:T2 -=0.06 -0.01 -0.02 -0.35 0.06 0.27 0.12 -0.13 O.OC 
1963 --:o.f5 0.03 0.17 0.14 0.10 0.1: 0.09 0.35 0.23 0.10 0.00 0.08 0.11 
1964 -0.14 0.07 0.24 0.24 0.27 0.07 0.38 0.25 0.11 0.28 0.27 0.15 0.18 
1965 D.06 o:T2 -:o.oe -:0.66 -:0.02 --=0.37 --:o.os (5:38 

~~ 
0.49 0.41 0.13 

1966 -6:20 -0.01 -0.18 -0.03 0.05 0.14 0.43 0.40 O. 0.23 -0.08 0.15 
1967 -0.41 -0.24 0.04 -0.14 -0.32 -0.081 0.07 0.32 0.40 0.3· 0.3C 0.36 0.05 

1968 o:2:i 0:00 -:0.05 :0.10 0.02 0.09 -0.01 0.06 -0.01 -0.03 -0.01 0.04 0.02 
1969 o:T8 . -0.03 -0.15 -0.16 -0.08 -0.1: -0.01 0.04 0.09 0.18 0.11 -0.04 O.OC 
1970 -0.14 -0.41 -0.48 -0.37 -0.44 -0.57 -0.34 -0.72 -0.36 -0.67 -O.4C -0.45 
1971 -:0:00 -:0:41 -=o:3li --:o:T8 --=o.T5 -:o.t -=0:28 -=oA5 -0.38 -0.12 0.01 0.04 -0.20 

1972 -=0:03 Il.1O 0.20 0.26 0.16 0.18 0.06 -0.67 -0.38 -0.21 0.05 -0.03 
1973 -0.01 0.00 0.06 -0.22 -1.07 -0.6e -0.63 -0.38 -0.1 0.04 0.22 0.13 -0.22 

1974 0.01 0.05 0.15 02S lJ.3j -=0:23 -0.50 -0.85 -1.09 -0.89 -0.61 -0.31 
1975 --:oT3 (f12 O.OE 0.23 0.02 -0.22 -0.27 -0.04 0.1C 0.14 O.OC 
1976 0.03 0.00 om 0.1E 0.18 0.32 0.33 0.3C 0.17 0.19 0.36 0.21 0.19 

1977 0.15 0.23 0.04 O.OE Q.22 --=0:00 0.06 -0.41 -0.50 -0.37 -0.2C 0.06 -0.06 
1978 -:0.02 o:D2 -=0:07 -0.1 -0.06 0.26 0.13 -0.02 -0.05 0.32 0.43 0.08 
1979 Q.f5 0.1 0.09 0.01 0.08 0.21 -0.01 0.15 0.28 0.06 0.01 0.1C 

1980 0.07 -0.04 -0.05 0.04 0.04 0.11 0.13 0.04 
1981 -0-:14 ~ -=o:i6 ~ 0:05 If.ij( -0.1 -o.oe -0.14 -0.09 -0.08 

~ G:14 o:2e O.3C 0.25 0.24 0.26 0.34 0.09 o.oe -0.26 0.17 
o.o~ -0.64 -0.81 -0.39 -0.44 -0.29 -0.27 -0.3C -0.29 -0.25 -0.36 

1984 -0.2· -:0:21 -=0:32 -=0:62 -:0:51 -:0:82 -=o.so -0.63 -0.5> -0.38 -0.22 -O.4E 
19s5 ~ --=0:00 O.1C 0.11 0.21 0.28 0.34 -O.4C -0.50 -0.3e -0.12 -o.o~ 

1986 -0.0, 0.1C 0.06 -0.05 O.OC -0.01 -0.08 0.16 0.37 0.22 0.09 0.25 o.os 
1987 0.24 0:05 -=0.25 -=0:27 If.ij( If.ij( 0:30 0.51 0.3> 0.21 0.1E 0.1, 

1988 o:T7 0.07 0.04 0.09 0.34 0.52 0.18 0.02 0.19 -0.0, 0.1e 
1989 -0.05 -0.03 0.25 0.52 0.55 0.22 0.27 0.10 o.4e 0.32 0.31 0.27 
1990 0.18 Q.27 Q.2(j (ff9 Q.37 ~ 

(f.17 0A6 
~ 

-o.oe 0.2> 0.2~ 

1991 0:02 -=0.06 -0.41 -0.58 -0. -1.02 -0.32 -0.58 -0.7 -0.57 -0.48 
1992 -0.59 -0.83 0.06 0.01 0.01 0.08 -0.33 -0.46 -0.15 0.0· -0.1, -0.1 -0.2C 
1993 -0.08 -0.15 -0.11 -=0:27 -:0.36 -=0.25 -=0:29 -=026 0.48 0.38 0.13 o.o~ -o.oe 

1994 0:02 -:o:Os -0.03 -0.02 0.05 -0.08 -0.77 -0.76 -0.1 -0.08 -0.01 -0.1 
1995 -0.25 -0.73 -0.9C -0.87 -0.75 -1.01 -0.44 -0.1~ 0.16 o.os -0.48 
1996 -0.03 -0.23 -0.15 -0.15 0:00 o:og Q.66 (ff9 -0.23 -0.1~ -0.11 -0.07 -o.oe 
1997 -ill -:0.13 -0.36 -0.21 -~~ -0.17 -0.11 -0.1 -0.14 0.01 -0.1 

1998 -:0:12 -:0.15 -0.20 -0.48 -0.45 -0 -0.21 0.1, 0.1 0.05 O.H -0.1, 
1999 0.11 -0.02 -0.23 -0.21 -0.14 -0.48 -0.55 -0.21 -0.1 -0.06 0.07 -0.17 
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MONTHLY AVERAGE 20 METER SALINITY ANOMALIES 

YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVG 

1952 
1954 
1955 
1956 
1957 
1951 
195! 0.23 
1961 -0.09 
1961. 0.03 
1962 -0.02 
1963 -0.03 
19& -0.15 
196! 0.05 
196i 
1967 -0.40 
196< 0.22 
1961 0.18 
1971 -0.17 
1971 -0.05 
1972 -0.03 
1973 0.10 
1974 -0.01 
1975 -0.09 
1976 0.01 
1970 0.23 
197! 0.03 
197' 0.2' 
1980 
1981 -0.08 
1982 0.20 
1983. 
1984 -0.24 
1985 -0.04 
1986-Q.03 
1987 0.2C 
1988 
1989 -0.08 
1990 0.19 
1991 
1992 -0.49 
1993 -0.09 
1994 0.01 
1995 
1996 -0.01 
199 -0.08 
199 -1.12 
199 0.16 

-0.23 
-0.05 -0.20 -0.1: 

-0.27 -0.24 -0.26 
0.65 0.32 0.49 

o.r 0.04 -0.66 -0.15 
0.0' 0.01 

0.33 0.36 0.32 0.12 -0.07 -0.19 -0.24 -0.09 0.00 0.04 -0.07 0.06 
-0.16 -0.18 -0.31 -0.30 0.05 -\1.19 -0.26 0.19 ~ -0.12 

0.06 0.02 -0.11 -0.04 1.06 0.17 0.21 0.02 0.05 
0.10 0.0' -0.07 -0.08 -0.23 ).32 0.25 0.17 -0.09 0.04 
0.05 0.15 0.12 0.06 0.07 -0.14 0.15 0.18 l,Q!! -0.03 0.05 0.06 
0.06 0.21 0.24 O.lC 0.2C 0.31 0.16 0.06 1.29 0.35 o.r 0.1' 
0.08 -0.06 -0.09 -0.05 -0.31 -0.07 0.42 0.76 1.50 0.39 0.37 0.17 
0.16 0.04 -0.18 0.01 -Om. 0.20 ).-37 0.29 0.47 0.17 -0.1: 0.13 

-0.23 -0.06 -0.05 -0.10 -0.13 -0.01 1.37 0.34 0.31 0.31 0.33 0.06 
-o.Q3 -0.06 -0.11 -0.05 0.02 -0.21 -, .11 -0.13 0.02 0.02 0.0' -0.04 
-0.07 -0.15 -0.19 -0.17 -0.10 -0.04 -0.23 -0.06 0.16 0.14 -0.06 -0.05 
-0 -0.43 -0.38 -0.44 -0.64 -0.54 -0.75 -0.36 -0.7 -0.37 -0.46 
-0. -0.27 -0.2C -0.23 -0.18 -0.37 -0.57 -0.50 -0.16 -0.04 0.03 -0.24 
O. 0.17 0.21 0.13 0.09 -0.05 -0.83 -0.46 -0.23 0.03 -0.08 
o 0.06. ·0.05 -0.59 -O.lC -0.24 -0.31 -0.25 0.03 0.19 0.09 -0.09 
O. 0.13 0.24 0.24 -0.34 -0.47 -0.28 -0.79 -0.89 -0.58 -0.25 
0.)4 0.07 0.22 0.12 0.18 0.19 0.05 0.09 0.09 0.10 

0.03 0.09 0.11 0.21 0.13 0.03 0.05 0.18 0.32 Qd1 0.12 
0.19 0.02 0.06 0.21 -0.04 0.12 -0.27 -0.21 -0.39 -0.14 0.06 -0.01 

-0.03 -0.09 -0.07 -0.08 0.14 -0.07 -0.34 -0.21 0.28 0.38 -0.01 
0.08 0.07 -0.03 0.23 0.27 -0.06 -0.01 0.26 0.00 -~04 0.09 

-0.03 -0.04 -0.03 -0.08 0.13 0.13 -0.06 0.00 
-0.08 -0.15 -0.04 0.09 -0.22 -0.16 0.02 -0.16 -0.1: -0.09 

0.21 0.27 0.25 O~ 1.16 0~;;t--,;-;"t-...,-CO"".00;;t-3...,0~. 02_-;::.,; -0,.1.;!-9--"-;;,,j-...:;0~ .. 14 
0.01 -0.51 -oJ59 1.37 -O~ -O.4e -0.32 -0.30 -0.35 -0.26 -0.35 

-0.23 -0.22 -0.29 -1).03 -0.62 -0.40 -0.55 -0.56 -0.40 -0.22 -0.34 
-0.09 0.08 1.19 0.22 0.2 -0.07 -0.49 -0.38 -0.04 -0.02 
0.08 0.07 -0.04 1.05 -0.07 -0.2' 0.07 0.09 1.19 0.03 0.21 0.02 
0.01 -0.12 -11.23 0.04 -0.0 0.09 0.45 ).38 0.19 0.10 0.10 
0.14 0.07 0.04 OJ 0.52 106.2 0.10 1.13 0.23 -0.06 0.19 

-(J 04 0.24 0.47 O. 0.07 1.13 -0.01 1.51 0.31 0.33 0.22 
0.26 0.19 0.18 0.31 0.: 0.16 1.36 0.51 1.04 0.27 0.25 

-0.02 -0.10 -0.29 -0.44 -0.58 -0.27 -(1.1S -0.16 -~34 -0.79 -0.50 -0.33 
-0.1)8 0.02 ~ -0.05 -0.01 -0.52 -0.56 -0.16 1.08 -0.1 -0.14 -0.21 
-0. 10 -0.01 :o.T7 -0.28 -0.28 -0.51 -\1.53 0.69 1.35 0.10 0.00 -0.07 
-0. 0.04 -0.07 -0.02 -0.15 -11.54 -0.80\ - ,10 -0.04 0.04 -0.1 6 
-0.12 -0.64 -0.70 -0.74 -0.57 -1 .77 -0.29 1.03 o.r 0.07 ·0.36 
-0.26 -0.15 -0.14 -0.03 0.00 -0.03 1.40 -0.20 .1 -0.1: -0.09 -0.06 

-0.15 -0.32 -0.13 -0.05 -0.14 -0.2' -0.07 -0.14 -0.01 -0.13 
-0.17 -0.18 -0.35 -0.18-0.35 0.36 0.10 0.10 0.04 0.16 -0.05 
-0.01 -0.19 -0.21 -0.10 -0.23 -0.36 -0.1: -0.1: -0.05 0.03 -0.1 
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MONTHLY AVERAGE 30 METER SALINITY ANOMALIES 

YEAR JAN FEB MAR APR MAY JON JOL AUG SEP OCT NOV DEC AVG 

1946 0.06 -0.32 -0.78 -0.33 -0.07 0.12 0.17 -0.16 
1947 0.20 -0.07 -0.2' -0.43 0.14 0.45 0.01 
1948 Q.13 Q.13 -=0.02 -=0.14 lf62 0.02 

1949 -0.12 -0.24 0.10 0.28 6.01 
1950 0.28 0.34 -0.06 -0.15 -0.05 0.05 0.10 -0.03 0.06 
1951 0.01 -0.17 -0.39 -0.53 -0.51 -:0:29 -0.15 0.09 -0.01 0.01 -0.19 
1952 D.1 -=0.07 -=0:13 0.09 --=0:15 l.O8 -0.28 -0.04 -0.07 

1953 -::0:22 -0.4C -0.38 -0.30 -0.43 1.16 -0.06 0.29 0.12 0.16 -0.14 
'1954 0.20 -0.08 -0.31 0.06 -0.01 -0.13 .13 0.42 0.30 0.37 0.10 
1955 olE 0:21 -:0.36 -=0:28 -=0:40 -::0.50 -0.27 0.22 0.09 0.09 -0.10 

19s6 -=0.1 --:o.T4 ~.14 -0.21 -0.16 -0.21 -0.05 0.34 0.31 0.17 0.12 -0.01 -0.01 
1957 -0.02 0.2C -0.49 -0.66 -0.59 0.09 -0.19 -0.31 -0.2 0.01 -0.2: 
1958 -0.16 --:0.29 -=0:37 -=0:28 -=0:28 -:0.61 -:0.79 -0:05 -0.08 0.13 -0.27 

[1959 024 0:32 0.35 0.27 0.02 -0.22 -0.20 -0.23 -0.08 0.01 -0.08 0.04 
nooo . -O.t -0.27 -0.2C -0.23 -0.33 -0.15 0.00 0.03 -0.44 0.14 0.00 0.04 -0.13 

1961 0.02 0.03 0.01 -:0.61 Q.09 0:00 -0.05 -0.02 0.11 -0.03 -0.05 
1962 --::0:05 M8 -=0.01 -0.16 -0.12 -0.05 0.22 0.03 0.12 -0.10 0.00 
1963 -:-6.02 0.06 0.12 0.07 0.03 -0.01 0.00 0.29 0.05 -0.04 -0.07 0.02 0.04 

1964 -0.14 0.08 0.19 0.20 0.16 Q.2jj 0.18 -0.06 -0.1 0.44 0.37 0.17 0.15 
1965 0:00 M8 -::0.09-0.14 -0.14 -0.43 0.03 0:28 0.65 0.41 0.44 0.32 0.12 
1966 -0:14 0.02 -0.19 -0.05 -0.10 0.07 0.14 0.10 0.56 0.23 -0.11 0.07 

1967 -0.36 -0.21 -0.01 -0.08 -0.12 -0.1 0.00 0.25 0.33 0.26 0.33 0.29 0.05 
1968 0.17 -:0.64 -::0.00 -=o:T€ -=o.ff -0:01 -=0:40 -=0:28 -0.23 -0.09 0.00 0.01 -0.1C 

1969 0:15 -:o:og -=0.16 -0.23 -0.21 -0.16 -0.1E 0.01 O.OE 0.19 0.26 -0.01 -0.03 
'1970 -0.12 -0.34 -0.41 -0.42 -0.41 -0.55 -0.631 -0.65 -0.31 -0.72 -0.38 -0.45 
1971 -0.06 -:o:3li -=0:21 -=0:24 -=0:28 --=0:15 --=o.3C -::0:63 -O.4E -0.21 -0.03 -0.03 -0.24 

1972 -:o:os 0:05 0.14 0.16 0.03 0.08 0.01 -0.54 -0.3C -0.12 -0.02 -0.05 
1973 0.09 -0.02 0.05 0.04 -0.20 -0.02 -0.13 -0.29 -0.4S -0.1C 0.24 0.05 -0.07 
1974 -0.03 0.07 016 020 022 -=0:37 --=0.55 --::0:06 -0.47 -0.85 -0.62 -0.21 

1975 ---:oT1 Q04 0.01 O. t -0.05 -0.13 0.32 0.09 0.12 0.05 
1976 0.02 -0.06 0.00 0.05 0.08 0.05 -0.13 -0.16 -0.04 0.07 0.26 0.16 0.01 
1977 0.20 0.22 o.oe om (ffj -=o:T2 (f.Qj -::0:44 -0.12 -0.47 -0.11 0.03 -0.04 

1978 Q04 Q04 -=0.09 -0.04 -0.11 0.36 0.17 -0.03 -0.43 0.33 0.02 
1979 0.25 0.06 0.12 -0.12 0.15 0.24 0.04 -0.23 0.15 -0.03 -0.02 O.OE 
1980 0.00 -0.05 -:0:01 --::0:06 Q04 Q.15 -=0:03 -0.2S -0.03 

1981 -=0:03 -=0.07 -0.16 -0.01 0.07 0.17 0.07 -0.06 -0.09 -0.16 -0.03 
11982 0:2( -(f.2o 0.27 0.23 0.21 0.05 0.29 0.3C 0.02 -0.2C 0.1E 
r:i9li3 -0.01 -0.04 -0-:11 0:31 -=0:05 --=o.Ttl -0.17 -0.39 -0.37 -0.28 -0.11 

1984 --::o.2s -=0:24-=-6.25 -0.20 -0.05 -0.38 -0.35 -O.OS -0.43 -0.44 -0.1, -0.25 
1-19~ii5+--=c.:c::o:c::'=ro~-:C~:O:C::'=:06:!.1---., CO-= .. COd-7~ com 0.17 0.22 0.20 0.2 -0.5' -0.5C -0.05 -0.02 
-1966 -0.04 O.OE O.OE -0.04 -0.07 om -0.24 0.03 -0.05 0.09 0.05 0.2C 0.0' 

19B7 0.18 0.03 Q04 ffi -:cl.OB --D.1E~0:0~ 0.53 0.45 0.19 0.0, 0.1, 
'l'988 ill 0.04 -1).01 0.1E 0.45 O.4S 0.05 0.34 0.56 -0.1 0.21 
1989 -1l.05 0.22 ).3E 0.37 O.OS O.OE 0.37 0.52 0.27 0.34 0.2E 
1990 0.20 ).2E 0.23 0.15 022 Q.15 (J.Q€ o:<i€ 0.6E 0.11 0.25 0.25 

1991 -0.04 -=o:T2 -I 2~ -0.35 -0.41 -0.1E O.OC -0.31 0.15 -0.79 -0.5C -0.2E 
""'i992 --:o:5C --:o:se 0.03 OE -0.13 -0.1 -0.6, -0.55 -0.2C 0.05 -0.03 -0.18 -0.24 
1993 -:0:04 C.DC 0.Q2 -I 1E -0.32 -0.3C -0.64 -0.3C 0.3E 0.56 0.06 -0.04 -0.01 

1994 -0.02 -0.12 (f.Qj --::0:06 D.1 O.Oc 0.0, -0.8C -0.21 0.07 0.08 -O.DC 
1995 --:o:oE -0.37 -0.57 -0.25 -0.4, -0.41 -0.21 0.33 0.22 0.07 -0.1 

1996 --:o:a:; --:o.n -0.14 -0.1E -0.1C -O.OS -0.3C -0.05 -0.37 -O.H 0.04 -O.H -0.14 
19 --::0:06 -0.17 -0.34 -0.14 -=o:T2 o:2l' 0.21 -0.11 -0.18 -0.03 -O.OE 
19 -0.15 -0.1S -:o.Tl --=0.31 ~~24 -0.21 0.31 0.24 0.16 0.11 0.17 -0.01 

19 0.2' -=0:01--0.2, -0.14 -0.01 -O.OE O.OC -0.0, -0.02 -0.05 O.OC -0.0< 
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MONTHLY AVERAGE 50 METER SALINITY ANOMALIES 

IYEAR JAN FEB MAR APR_ MAY JUN JUL AUG SEP OCT NOV DEC AVG 

1946 0.03 -0.19 -0.49 -0.09 -0.17 0.18 0.22 -0.07 
1947 0.17 -0.09 -0.1' -0.33 -0.31 -0.29 0.33 -0.09 
1948 0.21 0.03 0.14 -0.06 -0.01 0.06 
1949 -0.19 0.15 0.09 0.26 0.08 
1950 0.33 0.03 0.24 0.17 0.41 0.27 0.16 0.23 
1951 0.14 -0.29 -0.3E) -0.42 -0.05 -0.16 -0.13 >,fll -0.08 
1952 0.21 -O.uz 0.09 0.24 0.17 -0.03 1.08 -0.07 0.08 
1953 -0.22 -0.09 0.12 0.1' -0.07 -0.24 -0.27 -(1 .07 -0.01 0.16 -0.06 
1954 0.1 -0.07 -0.23 -0.18 -0.05 0.04 0.09 O~ 0.67 0.44 0.14 0.35 0.13 
1955 0.1 0.19 -0.36 -0.16 0.08 0.16 -0.06 -0.11 0.12 0.24 0.17 0.04 
1956 0.1 -0.08 -0.20 -0.15 -0.08 0.05 0.02 0.1: 0.20 0.15 0.04 -0.07 0.01 
1957 -0.03 0.08 0.Q1 -0.10 -0.13 -0.~6 -0.26 .12 0.02 0.08 0.06 -0.04 -0.04 

1-,1~958Cl-_+-:;;-00:;.005;:t-7.-00~ -0.32 -0.15 -0.17 -0.24 -0.28 -0.24 -0.07 -0.07 0.12 -0.16 
1959 0.31 029 0.25 0.05 -0.20 -0.22 -,1.24 -0.05 0.03 -0.19 O.OC 
1960 -0.17 -0.21 -0.18 -0.19 -0.21 -0.19 -0.17 -0.06 0.26 -0.08 0.09 -0.10 
1961 -0.04 -0.03 -0.04 -0.27 0.04 -0.04 -0.14 -0.20 ~ 0.02 -0.05 
~ -0.12 0.05 -0.04 -0.19 -0.07 -0.08 0.09 0.06 '.28 0.14 0.01 
1963 -0.01 0.02 0.07 0.05 0.Q1 0.1 0.10 0.08 0.1' -0.03 0.27 0.02 0.07 

1964 -0.24 0.12 0.18 0.07 0.21 0.23 0.1' 0.18 O~ 0.28 0.31 0.16 
1965 0.06 -0. II -0.17 -0.06 -0.16 -0.23 -0.03 0.15 0.20 0.22 0.38 0.24 0.05 
1966 0. 11 0.Q1 -0.22 -0.08 -0.27 -0.12 0.00 0.1: 0.33 0.07 -{1 .. 25 -0.02 
1967 -0.33 -0. -0.08 -0.11 -0.04 0.00 0.06 0.09 0.13 '.17 0.52 0.05 
196, O.lC -0. -O.lC -0.17 -0.23 -0.19 -0.32 -0.29 -0.28 -" .57 -0.23 -l II -0.2C 
196' O.lC -0. -0.21 -0.27 -0.25 -0.21 -0.2' -0.04 0.00 -1 .14 0.21 O. -0.07 
197' 0.10 -0.15 -0.33 -0.4i -0.34 -0.27 -0.17 -0.07 -026 -0.66 -0.45 -0.32 
1971_ -0.02 -0.3: -0.18 -0.28 -0.22 -0.18 -0.39 -0.46 -0.27 -0.33 -0.10 -0.11 -0.24 
1972 -0.14 -0.01 0.14 0.10 -0.03 0.00 0.04 0.03 0.12 0.51 0.2C 0.09 
1973 0.17 0.0' -0.02 O.~ -0.07 0.01 -0.07 -0.1 -0.50 (),()() 0.42 -0.05 -0.02 
1974_ -0.11 0.03 0.09 0.13 0.12 -0.06 -0.09 0.08 0.08 -1 .11 -0.52 -0.12 
1975 -0.01 0.08 -0.08 -0.12 -0.1' 0.05 0.58 0.24 0.18 0.17 0.10 
1976 0.10 -0.07 -0.05 08 0.01 -0.09 -0.15 -0.14 -0.02 -0.14 0.13 ~7 -0.02 
19H 0.16 0.15 0.03 0.04 0.20 0.1 0.00 -0.16 -0.35 -0.01 -0.06 0.01 0.Q1 
1978 0.01 0.05 0.17 0.03 0.00 0.24 0.02 -0.09 -0.77 0.28 -0.01 
1979 0.12 0.17 0.04 0.07 -0.18 0.()8 0.13 O~ -0.34 ~ -0.01 -0.08 0.02 
1980 -0.04 -0.07 -O.C -0.13 0.')2 0.04 -0.10 -0.46 -0.10 

I-l~981Cl-:;;-OO~.10---f-"';;-CO:;.C07::+-~- CO .07 0.00 -0.')4 -0.04 0.08 -0.20 -0.1: -0.16 -0.07 
1982 0.24 0.15 0.23 0.26 0.17 0.17 0.22 0.22 .17 -0.39 0.14 
1983 -0.1 0.1' -0.06 0.21 0.08 0.06 0.16 '.50 -0.38 -0.28 -0.07 
1984 -0.23 -0. 18 -0.29 -0.17 0.00 0.06 -0.38 -0.14 l.60 -0.42 0.07 -0.2: 
1985 0.0' -0.')2 0.05 0.04 0.07 0.09 0.12 0.13 0.25 -0.56 -0.05 0.01 
1986 -0.04 0: 0.04 -0.1)5 -0.10 -0.05 -0.13 -0.14 -0.12 -, '.24 -0.02 0.12 -0.05 
198i 0.09 0.' 0., 0.25 0.06 -0.09 -(.17 0.13 l.54 0.37 -0.07 0.1: 
1981 O. 0.')7 0.01 0.20 0.35 0.32 0.40 l.65 0.5' -0.19 0.25 

1-,1~ 98~+--~0:.~ 1 0_-~0 .. ~05---;;:-:-:+_~ 01 .. :;tt,2----;'.:.;,;.j-31_-;,:; O. 0.1 1.09 0.08 l.45 0.27 0.29 0.18 
1990 0.13 O. 0.18 1.1 .10 O. O.O~ .15 0.40 .13 0.22 0.1 
1991 -0. -0.19 1.2 1.23 -0.33 -0.1' - .10 -0.26 0.67 -0.19 -0.40 -0.13 
1992 -0.30 -0. 0.02 .10 -0.16 -0.08 -0.30 -0.14 0.08 1.16 0.00 -0.22 -0.11 
1993 0.02 0.05 0.05 -O. lIl .37 -1 .15 -0.45 -0.03 0.37 l.4C 0.15 -0.16 -0.02 
1994 -0.10 -0. -0. '.14 l.OO -0.01 0.04 -0.28 -11.29 0.11 0.07 -0.08 
1995_ -0. -0. 22 l.40 -1.15 -0.14 -0.13 -0.05 l,±I 0.36 1.02 -0.04 
1996 -0.07 -0. -0.12 -0.19 -0.15 -0.2 -'.3 -0.16 -0.34 1.01 O.lC 1.12 -0.15 
1997 -0.10 -0.16 -11.11 -11.11 -".O 0.08 0.24 1.60 0.27 -11 .01 0.06 
1998 -0.21 -0.24 -0.11 -11.2; -1 .1, -ll.QI 0.09 0.23 0.30 0.30 0.17 0.01 
1999 0.12 0.00 -0.19 .1' -ll .07 -0.15 -0.16 -0.07 0.14 0.00 0.03 -0.04 



65 

MONTHLY AVERAGE 75 METER SALINITY ANOMALIES 

YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVG 

1947 0.03 -0.05 -0.15 -0.34 -0.13 
1948 0.12 0.07 0.10 -0.08 -0.11 0.02 
1949 0.06 0.10 0.03 0.25 0.11 
1950 0.27 0.29 0.12 0.30 0.33 0.07 0.15 0.18 0.21 
1951 0.11 -0.21 -0.24 -0.26 -0.25 -0.06 -0.04 -0.09 -0.02 -0.02 -0.1 1 
1952 0.26 0.06 0.20 0.30 0.23 0.11 -0.05 0.00 0.15 0.14 
1953 -0.04 0.01 0.12 0.07 -0.07 -0.25 -0.44 -0.24 -0.33 0.15 -0.10 
1954 0.14 -0.17 -0.20 -0.26 -0.11 -0.04 0.13 0.21 0.29 0.12 -0.10 0.26 0.02 
1955 0.10 0.13 -0.29 -0.14 0.03 0.19 0.14 0.01 -0.11 0.05 0.1 4 0.02 
1956 0.20 -0.04 -0.12 -0.17 -0.10 0.06 0.04 0.02 0.04 -0.01 0.00 0.32 0.02 
1957 0.09 0.03 -0.03 -0.11 0.01 -0.03 -0.17 0.10 0.02 0.15 0.05 0.09 0.02 
1958 -0.11 -0.07 -0.21 -0.19 -0.11 -0.08 -0.18 -0.18 -0.32 -0.20 -0.26 -0.04 -0.16 
1959 0.28 0.25 0.23 0.18 0.02 -0.09 -0.07 -0.11 -0.29 -0.07 0.03 -0.19 0.01 
1960 -0.16 -0.23 ..0.23 -0.24 -0.22 -0.23 -0.21 -0.19 -0.04 -0.08 -0.09 0.20 -0.14 
1961 0.07 -0.10 -0.07 -0.10 -0.01 -0.01 -0.17 -0.34 -0.19 -0.02 -0.09 
1962 0.15 0.05 -0.04 -0.14 0.04 -0.01 0.09 0.08 0.12 0.29 0.06 
1963 0.05 -0.04 0.03 -0.01 0.00 0.03 0.02 0.05 -0.04 -0.12 0.15 0.16 0.02 
1964 -0.29 0.08 0.08 0.14 0.04 0.15 0.19 0.23 0.25 0.16 -0.07 0.44 0.12 
1965 0.21 -0.07 -0.13 0.03 -0.07 -0.21 0.00 0.07 0.06 0.08 0.26 0.19 0.04 
1966 0.14 0.04 -0.21 -0.06 -0.29 -0.08 -0.02 0.03 0.13 0.08 0.01 -0.02 
1967 -0.24 -0.08 -0.06 -0.14 0.03 -0.02 -0.01 0.04 -0.11 -0.08 0.22 0.20 -0.02 
1968 0.00 -0.04 -0.01 -0.16 -0.23 -0.29 -0.32 -0.20 -0.17 0.00 -0.14 -0.04 -0.13 
1969 0.08 -0.13 -0.15 -0.27 -0.23 -0.22 -0.16 -0.11 -0.01 -0.28 0.15 0.40 -0.08 
1970 0.05 -0.10 -0.19 -0.40 -0.32 -0.28 -0.13 -0.12 -0.48 -0.25 -0.32 -0.23 
1971 0.00 -0.09 -0.01 -0.11 -0.18 -0.22 -0.24 -0.42 -0.37 -0.72 -0.03 -0.12 -0.21 
1972 -0.25 ..0.09 0.15 0.05 ..0.08 -0.Q1 0.12 0.05 0.12 ..0.03 -0.03 0.00 
1973 0.17 0.00 0.Q1 0.06 0.07 -0.01 -0.01 0.01 -0.20 0.10 0.40 -0.03 0.05 
1974 -0.21 0.00 0.08 0.17 0.14 0.14 0.04 0.13 0.14 0.22 0.19 0.09 
1975 -0.08 0.01 -0.17 -0.21 -0.12 -0.03 0.11 -0.22 -0.01 0.12 -0.06 
1976 0.11 -0.12 -0.06 0.02 -0.02 -0.08 -0.18 -0.18 -0.24 -0.18 -0.24 -0.09 -0.11 
1977 0.06 0.13 0.00 0.00 0.16 0.10 0.15 -0.02 0.08 0.02 0.01 -0.12 0.05 
1978 0.02 0.02 0.08 -0.06 0.05 0.13 0.05 -0.12 0.37 0.33 0.09 
1979 0.30 0.32 0.14 0.02 0.07 0.07 0.06 0.13 0.27 0.01 -0.19 0.11 
1980 -0.23 -0.02 -0.03 -0.02 -0.06 0.00 -0.03 -0.14 -0.07 
1981 0.16 -0.03 -0.11 0.02 -0.03 -0.11 -0.10 -0.24 -0.15 0.06 -0.05 
1982 0.27 0.08 0.21 0.22 0.19 0.16 0.14 0.04 -0.11 -0.63 0.06 
1983 ..0.13 0.12 0.01 0.15 0.09 0.04 -0.02 0.03 -0.02 -0.29 0.00 
1964 -0.26 -0.09 -0.36 -0.10 0.04 0.08 -0.1 3 -0.05 -0.09 -0.30 0.08 -0.11 
1985 -0.01 -0.04 0.04 -0.04 0.03 0.04 0.05 0.08 0.16 0.02 0.00 0.03 
1986 -0.03 0.02 0.00 -0.13 -0.12 -0.15 -0.21 -0.18 -0.18 -0.31 0.18 0.01 -0.09 
1987 0.01 0.07 0.20 0.23 0.11 -0.01 -0.13 -0.01 0.03 0.13 -0.18 0.04 
1988 0.17 0.07 0.05 0.19 0.24 0.24 0.19 0.24 0.14 -0.15 0.14 
1989 ..0.06 -0.08 0.18 0.26 0.21 0.16 0.13 -0.01 0.19 0.13 0.21 0.12 
1990 0.03 0.14 0.16 0.13 0.04 0.06 0.08 0.06 0.07 0.01 0.17 0.09 
1991 -0.19 -0.22 -0.11 0.01 -0.17 -0.05 -0.09 -0.16 0.19 0.16 -0.29 -0.08 
1992 -0.35 -0.45 0.00 0.03 -0.17 -0.12 -0.12 -0.09 -0.05 -0.15 0.05 -0.05 -0.12 
1993 0.14 0.06 0.02 -0.10 -0.08 0.02 -0.15 0.03 0.13 0.09 0.10 -0.23 0.00 
1994 -0.14 -0.26 -0.08 -0.10 ..0.06 -0.05 0.00 -0.26 -0.59 0.07 0.10 ..0.12 
1995 0.00 -0.13 -0.31 -0.18 -0.13 -0.03 -0.21 0.05 0.24 0.08 -0.06 
1996 -0.11 -0.10 -0.08 -0.25 -0.20 -0.23 -0.26 -0.23 -0.42 -0.11 -0.03 -0.14 -0.18 
1997 -0.07 -0.21 -0.14 -0.06 -0.04 0.02 0.05 0.27 0.34 0.06 0.02 
1998 -0.11 -0.06 -0.08 -0.21 -0.11 -0.12 -0.06 -0.02 0.17 0.30 0.23 -0.01 
1999 0.23 0.05 -0.10 -0.10 -0.10 -0.17 ..0.18 -0.21 -0.1 8 -0.01 0.02 -0.07 
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MONTHLY AVERAGE 100 METER SALINITY ANOMALIES 

JAN FEB M_AR A~ MAY JUN JUL ~G ~p QCT NOV DEC AVG 

1946 0.01 -0.18 -0.15 -0.10 -0.09 -0.24 -0.30 -0.15 
1947 -0.07 -0.07 -0.. -0.29 -0.34 -0.19 0.00 -0. 16 
1948 0.05 0.06 0.( -0.02 -0.03 O.O~ 

1949 0.( 0.12 0.16 0.28 0.15 
1950 0.33 O.lB 0.27 0.27 0.10 0.00 0.20 0.19 
1951 0.15 -0.16 ~2 -(!J2 -0.10 -0.04 0.02 -0.01 ~O -0.0: 

~~_~00.~23~~ __ -+~.~10_~0 .. ~23_~01 .. ~53_~0 .. ~28_~00~.1116~ __ ~~-CO~. 15-o~_~CO~ .. 15~~CO~. 19 
1953 -0.02 .12 0.17 0.03 -O.OB -0.01 -0.05 0.09 0.03 

1954 0.28 -0.02 :llcl - ~ -0.15 0.05 0.20 0,18 0.25 Jlo1. -2,03 1.16 0.0: 
1955 -0.05 0.04 .10 -0.10 0.02 0.1: 0.16 0.15 0.04 0.05 0.03 
1956 0.05 0.02 -0.15 -' .12 0.06 0.01 0.00 0.02 -0.11 -0.16 0.04 -0.03 
1957 -0.Q1 0.00 -0.06 -0.06 0.06 0.0 -0.10 0.1 __ 0.04 -0.04 0.03 0.07 0.00 
1958 -0.20 -0.09 -0.13 -0.1 -0.05 -0.0 -0.14 -0.1' -0.21 -0.31 -0.19 0.01 -O.li 
1959 0.23 0.21 0.19 .10 0.02 -0.0 -0.13 -0.08 -0.09 0.03 0.03 -0.22 0.02 
1960 -0.17 -0.25 -0.22 -0.22 -0.24 -0.32 -0.25 -0.22 -0.07 -0.14 -0.06 0.04 -0.18 
1961 . 0.01 ~ -0.18 -0.08 -0.01 -0.02 -0.15 -0.21 -0.25 -QJ.Q -0 . 1~ 

1962 0.19 0.02 -0.15 0.00 0.06 0.00 0.05 -0.10 0.07 0.16 0.03 
1963 0.13 -0.13 -0.07 -0.06 -0.01 0.03 0.01 -0.02 -0.02 -0.08 0.01 0.15 -0.01 
1964 Jl,24 0.13 0.12 0.02 0.1 0.14 0.22 0.23 0.19 -~ OB 0.1 
1965 0.29 -0.11 -0.17 -0.02 -0.10 -0.03 0.02 0.01 0.04 0.01 0.16 0.50 0.( 
1966 0.03 0.06 -0.02 -0.05 -0.14 -0.06 -0.04 -0.051 -0.05 0.13 .0.06 -0.01 
1967 -0.21 _-0.15 ~ -H.l0 0.01 -0.03 -0.09 -0.08 -0.13 ~ ~ 0.08 -0.07 
1968 -0.10 -0.07 0.01 -1.14 -0.13 -0.13 -0.17 -0.16 -0.05 -0.04 0.11 0,06 -0.07 
1969 0.10 -0.15 -0.02 -0.28 -0.22 -0.23 -0.18 -0.14 -0.12 -0.18 0.04 0.32 -0.09 
1970 -0.04 0.02 :<>.10 "Jd1 -0.25 -0.23 -0.16 -0.18 ~ -1l17 -0.42 -0.11 

.. 1971 -0.15 0.03 0.05 1.04 -0.17 -0.22 -0.23 -0.29 -0.35 ).04 -0.18 -0.14 
1972 -0.20 -0.04 0.07 1.05 -0.07 -0.06 0.04 0.07 0.02 -0.24 -11 .27 -0.07 
1973 0.04 0.08 0.05 IJ,(}4 -0.01 -0.04 0.04 0.07 -.:<>.oz ~7 ~30 0.11 0.06 

_1974 -0.26 -0.01 0.06 0.14 0.13 0.1 0.15 0.1 0.18 0.04 0.24 0.08 
1975 -0.07 0.01 -0.24 -0.26 -0.13 0.00 0.1 -0.30 -0.14 -0.14 -0.1: 
1976 0.03 -0.09 -(l.05 -~ -0.1' -0.05 -0.15 -0.10 ~ ~ Q,02 -0.02 -0.05 
1977 0.22 0.16 -0.05 -\1.01 0.1: 0.03 0.1' -0.03 -0.02 -0.02 0.14 -0.07 0.05 
1978 -0.01 0.06 -0.05 1.02 0.01 0.13 0.01 -0.04 0.32 0.17 0.06 
1979 0.36 0.32 0.20 1.10 -0.Q.8 0.11 0.05 0.05 ~ ~5 Q,25 -0.07 0.13 
1960 -0.05 0.14 1.10 0.02 0.03 -0.02 -0.02 0.02 0.03 
1981 0.21 -0.08 -1.10 0.01 -0.03 -0.14 -0.1' -0.25 -0.20 0.18 -0.05 
1982 0.28 0.02 0.15 0.14 0.12 0.11 0.08 ~03 jl,03 0.10 
1983 -0.16 0.11 -0.05 0.14 0.05 0.02 0.09 0.01 0.13 -0.28 0.01 
1984 -0.23 -0.11 -0.27 0.02 0.07 0.06 -0.04 0.09 0.06 -0.15 -0.07 -0.05 
1985 -0.08 -0.11 -0.03 -0.03 0.01 -0.0 .0.01 1.05 ~9 Jl.Q5 ~O 0.00 
1986 0.06 >.01 -0.02 1.16 -0.18 -0.2 -0.24 1.25 -0.1 ' -0.14 0.01 -0.10 -0.1 
1987 -0.14 I.OS .14 0.19 0.1 0.04 -, 1.03 -0.01 -0.07 -0.03 0.03 0.03 
1988 1.20 ).07 0.06 0.22 0.21 0.20 0.14 1.09 -0.16 -0.05 0.10 
1989 0.06 -0.14 lJ 0.21 1.18 0.15 0.19 0.06 1.06 0.00 -0.08 0.08 
1990 -0.04 )6 0.10 1.1 0.00 1.05 0.05 0.04 0.04 1.00 -0.02 0.03 
1991 -( 11 -0.24 .1 0.02 -11 .07 -0.07 -0.1' -0.27 -0.05 0.02 -0.10 -0. 12 
1992 -0.35 -( 10 -0.03 ).04 -0.20 -0.1 -0.17 _:0.15 ~2 .:Q.QI ().Q7 -0.Q5 -0.1 ~ 
1993 0.09 0.08 0.00 -0.07 -0.04 1.0 -0.09 -0.02 0.06 0.05 0.09 -0.18 0.00 
1994 -0.13 -0.17 1.02 -0.1 -0.1 ' 0.04 -0.1 -0.20 -0.1: 0.05 -0.09 
1995 0.01 1.09 -0.19 .12 -0.1' -0.03 -0.12 -0.03 0.14 0.01 -0.05 
1996 -( -0.07 -0.02 1.30 -0.22 -0.24 -0.29 -0.24 -0.35 -11,23 -I '.10 -0.14 -0.1! 
1997 -0 . 2~ -0.1: -0.1 -0.07 -0.0: -0.01 ).0. ).06 -11.09 -O.O! 
1998 -0.10 -0.05 -0.14 -0. -0.15 -0.11 -0.05 -11.0' 1.21 .15 -0.0: 
1999 0.24 0.05 0.04 -0.09 -0. -0.20 -0.21 -0.18 -0.27 -0.08 -1 1.01 -0.07 
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MONTHLY AVERAGE 125 METER SALINITY ANOMALIES 

YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVG 

1947 -0.32 -0.24 -0.28 
1950 0.07 0.03 0.05 
1951 0.06 0.06 
1957 0.01 0.01 
1964 0.18 0.16 0.03 0.13 0.17 0.16 0.18 0.23 0.16 
1965 0.19 -0.01 0.01 0.05 -0.08 -0.06 0.02 0.02 -0.01 0.02 0.09 0.35 0.05 
1966 0.08 0.02 0.04 -0.03 -0.09 -0.03 -0.05 -0.02 0.06 0.15 0.03 0.01 
1967 -0.04 -0.15 0.06 -0.12 -0.01 -0.07 -0.07 -0.12 -0.15 -0.10 0.07 -0.05 -0.06 
1968 -0.16 -0.12 0.01 -0.10 -0.04 -0.09 -0.05 -0.07 0.00 0.06 0.19 0.08 -0.02 
1969 0.15 0.06 0.04 -0.27 -0.20 -0.15 -0.19 -0.15 -0.03 -0.03 -0.11 0.16 -0.06 
1970 -0.09 0.08 -0.10 -0.23 -0.19 -0.22 -0.12 -0.24 -0.26 -0.27 -0.16 
1971 -0.14 -0.01 0.04 -0.07 -0.23 -0.23 -0.22 -0.29 -0.32 -0.42 -0.02 -0.28 -0.18 
1972 -0.21 0.02 0.01 -0.04 -0.02 0.00 0.03 0.01 -0.03 -0.20 -0.20 -0.06 
1973 -0.01 -0.01 0.04 0.05 -0.02 0.00 0.06 0.07 0.Q1 0.07 0.16 -0.05 0.03 
1974 -0.20 -0.14 -0.04 0.08 0.11 0.13 0.11 0.05 0.09 0.06 0.13 0.03 
1975 -0.08 0.02 -0.22 -0.17 -0.11 0.00 0.17 -0.18 -0.04 -0.17 -0.08 
1976 0.04 -0.08 -0.11 -0.07 -0.09 -0.01 -0.07 -0.04 0.01 0.10 0.16 0.23 0.01 
1977 0.27 0.08 -0.01 0.04 0.09 0.05 0.05 -0.05 -0.07 0.26 0.21 -0.01 0.08 
1978 0.10 0.13 0.09 0.01 0.02 0.09 -0.09 -0.01 -0.04 0.01 0.03 
1979 0.34 0.29 0.21 0.01 0.11 0.06 0.03 0.13 0.23 0.25 0.08 0.16 
1980 -0.06 0.11 0.05 0.14 0.02 0.00 -0.01 0.02 0.03 
1981 0.27 -0.29 -0.06 0.00 -0.03 -0.15 -0.17 -0.24 -0.14 0.14 -0.07 
1982 0.23 0.14 0.09 0.07 0.09 0.09 0.08 -0.04 -0.02 -0.55 0.02 
1983 -0.22 0.04 -0.01 0.08 -0.08 0.09 -0.22 -0.05 
1984 -0.18 -0.06 -0.29 0.02 0.06 0.07 -0.05 0.13 0.06 0.04 -0.20 -0.04 
1985 -0.16 -0.12 -0.08 -0.04 0.00 0.03 0.02 -0.01 0.02 -0.07 0.08 -0.03 
1986 0.10 -0.08 -0.11 -0.22 -0.27 -0.26 -0.28 -0.28 -0.04 -0.01 0.05 -0.11 -0.13 
1987 -0.24 0.03 0.16 0.1 5 0.09 0.07 -0.01 0.05 -0.03 -0.08 0.02 0.02 
1988 0.17 0.04 0.09 0.22 0.20 0.17 0.08 0.00 -0.38 -0.19 0.04 
1989 -0.06 -0.09 0.21 0.20 0.22 0.15 0.20 0.11 0.14 0.14 -0.02 0.11 
1990 0.10 0.03 0.09 0.07 -0.04 0.01 0.05 0.01 0.02 -0.03 -0.02 0.03 
1991 -0.45 -0.29 -0.17 -0.03 -0.07 -0.07 -0.13 -0.23 -0.13 -0.10 -0.12 -0.16 
1992 -0.34 -0.39 -0.12 0.02 -0.24 -0.18 -0.19 -0.20 -0.18 -0.12 0.06 -0.06 -0.16 
1993 0.00 -0.01 -0.07 -0.08 -0.06 0.07 -0.05 0.00 -0.02 0.02 0.07 -0.33 -0.04 
1994 -0.14 -0.18 -0.07 -0.14 -0.14 -0.13 -0.01 -0.14 -0.10 -0.16 0.00 -0.11 
1995 -0.07 -0.04 -0.15 -0.08 -0.09 -0.06 -0.12 -0.07 0.03 -0.07 -0.07 
1996 -0.11 -0.10 -0.03 -0.29 -0.22 -0.20 -0.25 -0.25 -0.35 -0.21 -0.19 -0.08 -0.19 
1997 0.03 -0.24 -0.11 -0.03 -0.06 -0.09 -0.06 0.Q1 -0.03 -0.11 -0.07 
1998 0.14 -0.14 -0.03 -0.14 -0.08 -0.14 -0.13 -0.08 -0.04 0.09 0.12 -0.04 
1999 0.15 0.12 0.06 -0.08 -0.11 -0.19 -0.23 -0.21 -0.24 -0.1 3 -0.16 -0.09 



68 

MONTHLY AVERAGE 150 METER SALINITY ANOMALIES 

YEAR --:JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVG 

'-946 -0.13 -0.01 -0.10 -0.06 -0.12 -0.13 -0.09 
--=0.15 -I Ci9 -0.28 -0.34 --0.f8 -0.02 -0.21 

0.07 0.02 1.07 0.01 0.07 0.05 
1949 -1.12 0.05 0.07 0.12 0.03 
1950 0.091 oCi9 olB 0.21 0.20 0.2 ' 0.26 -0.05 0.16 

-0. HI -1 .10 -0.62 1.100.1. -0.07 0.15.11 -0.02 
1952 0.26 1.11 0.18 1.36 0.1 0.07 -0.10 1.29 -0.14 0.06 
1953 -0.06 1.36 0.28 .13 0.01 -0.11 -0.26 -1.05 0.02 -0.15 0.02 

-0.63 0 .02 -:o:og 0 .00 0.17 0.09 0.05 - 0.00 0.1 0 0.23 0.06 
1955 0.15 0.Q2 -0.04 -0.04 O.H 1.04 0.09 0.07 -0.02 0.04 
1956 -0.08 0.1 0.03 -0.27 1.03 -0.01 1.09 -0.18 -0.19 -0.03 -0.08 -0.07 

-.:0:05 -:0. (f.T f.Of -0.05 -0.07 -0.03 - 0.1 0.08 0.08 0.04 
19iiS 0.14 0.24 0.08 O. -0.Q3 -II .OS -0.16 -0.17 -0.15 -O.lE -0.11 - -0.23 -0.06 
19!i9 -0.0 ' -0.06 0.07 O.JC -0.05 -1.1. -0.15 -0.16 -0. l9 -0.09 -0.08 -0.13 -0.07 
1960 -0.24 -0.33 -0.17 -Q.1(j -0.23 -0.28 -0.22 -0.31 O.lll -0.19 -0.13 -0.19 -0.20 

-0.25 -6:01 a.DC ~.07 -0.11 -0.18 --0.06 -0.04 -0.1 2 
1962 0.25 0.05 -0.19 0.07 0.07 0.04 0.03 -0.12 0.13 0.19 0.05 
1963 -0.04 0.17 -0.04 -Q.1 0.06 0.05 -0.06 -0.12 -0.12 -0.08 0.04 -0.09 -0.03 

0:14 0 .1 :0:01 0 .08 0.04 0.10 0.04 - 0.07 0.28 O.M 0.12 
1965 0.09 -0.13 0.1: 0.03 -0.10 -0. t -0.03 O.DC -0.06 -0.02 0.06 0.1: 0.00 

1966 0.17 0.091 0.Q2 -0.02 O.DC 0.07 0.05 0.21 0.09 0.15 -0.01 0.07 
Cf5 -:0.1 -.:0:05 -:o:o~ -=o.1CO.11 -0.18 --0.01 0.08 - -O~16 -0.03 

1968 -:0.26 -0. 1.00 -0.05 0.05 -0. -0.02 0.03 0.06 0.07 0.21 0.26 0.02 
1969 0.25 -0. 1.07 -0.0' -0.06 -O.lE -0.10.06 0.04 0.0' -0.1~ 0.01 -0.02 

1970 -=0.17 0.07 -:o:O€ -~ --=o:1C -I ill 0:0:: ~0.1 9 --0.2li -0.3' -0.5' -0.18 
1971 -:0.21 :0:02 O.OS 1.1 -O.2e -11 .21 -0.1E -0.27 -0.16 -0.37 -0.06 ·0.14 ·0.16 
1972 -0.09 O.lC 0.0' 1.04 ·O.le -'l.OS O.DC o.oe -0.06 -O.lE -0.07 -0.05 
1973 -0.2E -0.08 0:04 ""'Om --:o:O:i -om 0.0' 0.01 -0.06 0.06 0.06 ·0.2' -0.04 

·0.07 -om O.OE o.oe O.OE o.oe 0.04 O.OC O.OE -0.04 
1975 -0.24 0.1. -0.2e -1 .14 -o.oe 0.07 0.22 ·0.17 0.04 0.07 -0.03 
1976 0.10 -ole -=0.14 -ll.OS -0.061 --o.o€ -0.04 ~O .OE ·0.01 0.00 0.09 -0.02 

0.06 ).01 0.1 0 .04 -0.21 -0.12 -0.02 0.09 . 0.01 0.02 
1978 O.lC 0.02 I.oe om 0.07 -0.1E 0.02 o.oe 0.19 0.00 0.02 
~~ 0.14 0.14 
11~t 0Ac 

0.2' 0.24 0.01 0.04 0.1. o.oe 0.1e 0.24 0.2 0.23 0.15 
'Q.2C 0 .1 (f.Ql! --=0.01 o.oe 0.01 0.12 
-0.01 om 0.1e 0.Q2 -0.1~ -0.01 -0.17 -0.08 0.25 0.02 

~ O.ze 
O .DC --=o.oi! -1).03 0.01 0.09 ·0.05 0.03 --0.16 ·0.05 

0.19 0.051 0.06 0.081 0.07 0.10 0.0 ' -0.04 -0.25 0.05 

-0.1 -0.14 O.DC l.OE -0.01 0.06 O.OE 0.04 0.01 ·0.17 -0.04 
I 1985 -0.1 -O.OE -0.1 -0.081 0.0l l.oe o.oe ·0.031 -0.0 ·0.05 0.02 -0.04 

--=o.fi' -:O. 2~ ~ -1:21 -=0.31 -0.2, 0.010.14 -0:1"3 '0.02 -0.13 
0.14 O. H l.OE 0.1 O.DC -0.01 0.02 0.07 0.31 0.09 
O.DE 0.1 l .21 0.2e 0.2 O.D! 0.08 -0.33 ·0.1 e 0.06 

1989 -0.17 -ill ).2( ~ i5Z o. H 0.21 0.1' - 0.11 0.08 -·0.01 0.09 
0: 11 O. ).01 -O.OE - ).0: 0.04 l.01 -0.0: ·0.13 0.06 0.01 
-0.46 -0. l .m -0.0l - l .oe -O.DE . H -0.2E -0.18 -0.16 -0.22 -0.19 

r19ii2 -0.4i -0.41 -0. l .03 -0.2 - 1.2 -0.2' -0.2l -0.22 ·0.06 -0.06 0.09 -0.19 
1993 -o.oe 0.06 -0.0\ -:0:07 Q]j( <Wi -0.0l l .O( -0.05 ·0.03 0.00 -0.16 -0.03 

-:0.17 -:0.12 -0.1' 1.21 -0.1 l.01 -0.17 -0.03 -0.12 -0.1 C -0.13 
-0.10 -0.05 -0.0' 1.09 -0. H - l .04 ·0.16 -0.1 C ·0.07 ·0.09 -0.09 

1996 -0.17 -0.12 -0.04 -0.19 -0.18 -0':19 -0.21 ~0.22 -0.28 --0.15 -0~25 --0.22 -0.19 
1997 -0.12 -:0:22 -:o:O€ ·0.02 -l.06 -0.12 -l06 -0.05 -1).07 -0.09 1.( 

-0. Hi -:0.07 -0.14 -0.05 -1.14 ·0.16 - I. H 0.04 I.H -0.03 1.( 
0.15 0.1 C -0.03 ·0.09 - 1.21 ·0.17 1.17 ·0.23 "1.05 ·0.2C o.c 
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MONTHLY AVERAGE 175 METER SALINITY ANOMALIES 

rYEAR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVG 

1946 -0.22 -:0:22 
1947 -0.2C -0.30 -0.15 0.31 0.32 0., 00 

1948 -=0:02 -0.05 0.03 010 0.27 0.< )7 
1949 0.10 G.13 0.05 0.09 
1950 -=0.04 0.06 0.19 0.16 0.13 0.12 0.14 C 11 

1951 -0.16 -0.1· -0.01 -0.01 0.13 o:os -0.03 0.17 0.03 C 01 
1952 0:22 0.15 (f.27 -0.:35 0.13 G.13 0.09 -0.06 -0.16 012 
1953 -=0:25 0.27 0.1E 0.14 0.16 -0.05 -0.04 0.05 0.09 0.04 0.06 
1954 0.12 -0.01 0.00 0.01 0.15 0.18 0.07 0.1 0.13 0.14 0.23 0.10 
1955 D.i9 Q.14 0:02 om D.D1 01 -=0:02 0.00 0.12 -0.02 0.06 

19s6 o:T2 023 -=0.02 -0.15 0.01 -O.C -0.11 0.04 0.0 -0.13 0.02 0.00 
-1957 -0.03 -0.1 0.1: 0.15 O.C 0.10 -0.10 O. 0.09 0.13 o. as 
1958 0.13 0.20 0.09 Q.Oj 0.07 0.03 --=o.l5 -0.19 -0.14 0.0 -0.03 O. )1 

19s9 D:16 -:QT3 -=0.06 -0.03 -=0.1 -:0.19 -0.2C -=o.f§ -0.1 -0. fa -0.19 -0.16 -0. 11 
1900 --0.12 -=0:07 -0.21 -0.14 -0.03 -0.13 -0.05 -0.22 0.04 -0.1 0.06 -0.05 -0.09 
1961 -0.20 -0.33 -0.22 -0.0' -0.03 -0.04 -0.14 -0.12 -0.1: -0.08 -0.13 

1962 D:11 -:0:01 -=o:2li D.08 o:T2 o .c D.D1 -0.1 0.22 0.14 0.04 
1963 -0.18 (ff3 0.05 -0.08 0.03 0.06 -o.c -0.10 -0.08 -0.1 -om -0.21 -0. D2 
1964 -0.02 0.07 0.07 -0.0' 0 ,11 0.0 0.06 0.02 0.05 0.18 0.2( o.c 
1965 -:0:01 -=0.1 D.14 ·· 0.04 -=0:00 -:0.62 Q] -=0:02 -0.08 0.12 0.02 O.DC o.oc 

1966 0:07 0.21 0.14 0.04 0.16 0.1 0.13 0.28 0.30 0.29 0.15 0.18 
1967 0.26 0.07 0.06 -0.19 -0.05 -0.07 -0.1 -0.13 -0.10 0.07 0.08 -0.05 -0.01 
1968 -:0.15 0.1 o:D2 o:oa OlE -:0.00 o:c o:os 0.08 0.1 0.1: 0.14 0.06 

1969 023 -=o.oE -=0.04 -0.07 -0.07 -0.09 -0.1 -0.03 O.H O.OE 0.01 0.07 -0.01 
1970 0.2 0.2C 0.0· -0.14 -O.OE -0.13 0.0 -0.2C -0.14 -0.1 -0.3C -O.OE 

1971 -:0:25 -0.04 D.1 -=0:00 --:o:2l -=0:21 -=o.f§ -0.24 -0.17 -0.29 -0.02 -0.04 -0.14 
1972 0:00 om -=0.02 -0.14 -0.04 -0.07 -0.07 -0.05 -0.10 ,0.18 -0.07 ·0.0€ 
1973 -0.05 -0.15 -0.0· -0.07 -0.07 -0.05 O.DC O.DC -0.01 0.03 0.13 -0.1 -0.03 

1974 -0.38 -0.15 --:o:1C ~ -0.03 Cfi3 o.os 0.03 0.02 0.00 0.07 -0.04 
1975 -:0:12 0:00 --O.3C -0.2C -0.03 0:01 0.14 -0.19 o.oc 0.08 -o-:o€ 
1976 0.1 --O.OE -0.1 0.09 -0.02 O.OC 0.04 -0.1C -0.12 -0.07 0.35 0.2C 0.02 

1977 0.13 O.OE -0.04 o:oc 0.1 0.04 -=0.01 -0.15 -0.14 -0.12 -0.07 -O.OE -0.02 
1978 If.ll4 o:oa -0.07 D.1 ·0.04 -0.2C o.oc 0.09 · 0.01 0.01 
i1979 '0.19 D.14 0.32 0.27 0.1 0.26 0.05 O.H 0.15 0.28 0,21 0.22 0.20 

1980 0.53 0.2E 0.1 O.OE 0.07 0.0, 0.12 0.26 0.18 
1981 0.12 o:oa -0.09 D.1 Q.Oi --0.0 -0.02 -0.07 0.17 0.25 0.07 

1Q82 (f.2€ o:oa 0.15 0.17 0.1 0.05 0.0 0.1 6 -0.11 -0.12 0.08 
1983 -0.22 -0.1 o.oc -0.0 -0.06 -0.04 -0.09 -0.12 -0.20 -0.10 

1984 -:0.12 -0.2C -=0:12 o:oc Q.Oi 0:13 Q.02 0.04 -0.05 -0.11 -0.20 -0.05 
1985 ---:o:1E --:o:1C -=0.14 -0.2C -0.01 -0.03 -0.06 -0.12 -0.06 -0.11 -0.13 -0.10 
11986 O.OE -0.1C -0.2C -0.3' -0.32 -0.32 -0.30 -0.08 0.01 -0.17 -0.17 

1987 -:o.1C -0.0, 0.0, D.1 o:ol ·· o.c o:oa -0.05 0.( . 0 .14 0.04 
11988 O. 0.0\ O.H 0.1 0.14 0.03 -0.( -0.04 o.n 
11 19 ~ 0.1' O.H 0.1 0.1 0.09 0.07 o.c ·0.05 -0.09 o.Ofj 
1 10 0 .05 O.~ -0.05 -O.~ -0.1 -O.D: -=0.01 -0.03 --0.02 -0.11 -o.~ -0.33 
1 l1 -O.4f ---:o:4l -=O:O~ Q.Olj ---=0:-00 -0.1 j -f.2( -0.23 -0.2C -0 .1 7 -0.35 -0.21 

Ii992 -:o:4i --:0:3< --=-¥ol -O.H -0.18 -0.2( -0.15 ).08 -0.19 -0.04 0.27 O.OE -0. 13 
1993 D.1 o:ol . -0. -0.04 -0.04 0.04 -0.03 - ).02 -0.09 -0.14 -0.1 -0.04 -om 
1994 -0.0· -0.2( ---:0:19 -0.19 -=0:25 -=0.2 0:00 -0.18 -0. 0.01 -0.01 -0.12 

1995 --:o:Di" 0.01 l.1: -0.09 -0.1 -0.09 -0.14 -0. 0 .04 -0.1 -0.( 

1996 --:0:10 -:0:05 -:0.06 -0.19 ).1: -0.15 -0.1 -0.18 -0.19 -0. -0.24 -0.21 -0.1 

1997 ~ -0.17 W 0.00 -0.09 -0.14 -0.03 .- O.O€ -0.0· -0.09 -0.0 
1998 0.19 -0.14 -0.04 -0.10 0.06 -=0.08 -0.17 -0.04 o .o~ 0.0\ · 0.04 -0.01 
-1999 0.03 0.11 0.09 o:D2 - -0.09 --:o:2l -0.23 -0.21 -0.01 -0.17 -0.07 
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Appendix C-I. Monthly averages of density by year at standard depths. 
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MONTHLY AVERAGE SURFACE SIGMA-t 

IYEAR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ~G 

1946 25~ 24.55 23.21 23.18 24.05 24.94 25.3~ 24.37 
1947 26.16 25.84 25-:36 24.38 23.89 24.29 24.99 
1948 26.1: 25.72 25.15 24.60 25.40 
1949 25.07 23.51 23.92 25.60 24.53 
1950 26.00 25.70 25.46 24.51 23.74 23.72 25.03 25.18 24.92 
1951 25.64 25.80 25.65 25.34 25.2C 24.68 24.01 24.18 23.95 24.06 24.85 
1952 25.651 25.79 25.60 25.12 24.20 22.45 23.15 23.75 25.28 24.55 
1953 25.72 25. 25.38 24.06 24.04 23.92 24.31 24.81 2~ 24.77 
1954 25.85 25.82 25.7" 25. 26.00 25.54 24.42 24.02 24.16 24.49 25.10 25.50 25.22 
1955 25.76 25.99 25. 25.61 25.28 24.66 23.88 23.94 24.561 24.81 25.40 25.06 
1956 25.55 25.74 25.95 25.92 25.8C 25~ 24.63 24.16 24.05 24.40 24.89 25.32 25.14 
1957 25.77 26.10 26.14 25.96 25.56 25m 23.9C 23.89 24.04 24.41 25.33 25.10 
1958 25.531 25.61 25.69 25.65 25.58 25.14 24.22 23.79 23.72 24.22 24.75 25.44 24.95 
1959 25.81 26.19 26.32 26~ 25.93 25.50 24.45 23~ 23.56 24.12 24.76 2~. 24 25.13 
1960 25.56 25.86 25-:88 25.58 24.98 24.46 2335 23.21 24.14 24.80 25.39 24.84 
1961 25.70 26.07 25.02 24.28 23.45 23.75 23.80 24.57 24.58 
1962 25.661 26.001.25.93 25.75 25.4C 24.33 23.85 23.99 2'1.07 24.41 24.94 
1963 25.56 25.94 26. r 26.17 25.9C 25.45 24.48 24.0C 23.88 2' .17 24.68 25.42 25.15 
1964 25.58 26.04 26.27 26.23 25.98 25.31 25.06 24.05 23.70 2".32 25.01 25.40 25.25 
1965 26.14 26.02 25.1 25.87 25.02 24.48 24.12.24.07 24.49 25.14 25.59 25.17 
1966 26.01 26.01 25. ~6 25.67 25.25 24.63 24.17 24.03 24.54 24.99 25.18 25.12 
1967 25.39 25.81 26.05 25. ~9 25.56 25.22 24.25 23.37 23.59 24.03 24.73 25.48 24.95 
1968 25.86 25.92 26.01 25.93 25.82 25.47 24.67 24,04 23.73 24.07 24.73 25.31 25.13 
1969 25.77 25.71 25.85 25.86 25.67 25.10 24.72 24.05 23.77 24.27 24.83 2~ 25.06 
1970 25.50 25.57 25.56 25.70 25.36 24.75 23.90 22.87 23.7· 24.07 24.90 24.72 
1971 25.62 25.58 25.75 25.81 25.55 24.92 24.06 23.06 23.34 24.05 24.73 25.33 24.82 
1972 25.67 26. J4 26.18 26.20 25.93 25.41 24.62 23.5C 23.8C 23.97 24.83 25.09 
1973. 25.83 25 . • 1 26.03 25.56 24.93 24.76 23.92 23.53 23.54 23.95 24.91 25.33 24.85 
1974 25.69 26.00 26.15 26.21 26.09 25.33 24.44 23.15 22.61 23.37 24.37 24.86 
1975 25.7 25.85 25.70 24.30 23.39 23.32 24.08 24.86 2~ 24.74 
1976. 25.69 25.83 26.10 26.08 25.84 25.59 24.75 23.55 24.30 25.25 25.60 25.33 
1977 25.91 26.22 26.2' 26.08 25.89 25.12 24.38 23.50 23.33 23.81 24.561 25.39 25.03 
1978 25.63 25.93 25.9(J 25.81 25.67 24.54 ~ 24.41 25.03 25.19 
1979. 25.83 25.94 26.07 ~ 12 25.72 25.12 24.33 23.30 23.59 24.32 24.80 25.33 25.04 
1980 25.70 26.06 25.96 25.76 25.23 24.57 23.80 23.89 25.12 
1981 25.74 26.07 25. 17 25.58 25.15 24.24 23.34 24.64 25,.2.9 25.10 
1982. 25.80 26.13 26.27 26. 19 25.92 25.45 24.82 23.48 24.06 24.41 25.25 
1983 25.74 25. 25.03 24.86 23.83 23.27 23.68 24.42 25.04 24.57 
1984 25.42 25.74 25.45 25.03 24.79 23.24 22.69 22.89 23.54 24.49 25.1· 24.40 
198~ 25~ 25.88 26.1C 26.10 25.9C 25.52 24.7 23.48 23.17 23.68 24.63 24.99 
198E 25-:70 25.96 26.00 25.95 25.68 25.19 24.41 23.63 24.35 24.85 25.54 25.21 
198~ 25.86 25.96 25.50 25.48 25.21 24.17 23.70 24.05 2' ·.24 24.83 25l§ 24.94 
1988 25.9 26.04 25.73 25.29 24.58 23.69 23.44 2:1.87 24.60 25.25 24.87 
1989 25.62 25.8 2li.18 26.10 25.55 24.61 23.85 23.48 2'· .39 25.04 25.60 25.12 
1990 25.83 26. 26.14 21:.!!! 26. 11 25.55 24.60 23.~ 23.58 2:ilQ ~5 . 52 25.19 
1991 25.94 25.97 25.t ~ 24.81 23~ 23.74 23.65 2:1.50 24.00 24.81 24.67 
1992 25.04 24.4 26.1 25.81 25.22 2428 23.58 23.57 2' .14 24.72 '5.25 24.73 
1993 25.65 25.1 25.61 25., ;9 25.65 25.21 24.46 23.61 23.93 24.33 24.80 25.33 25.00 
1994 25.7" 25.E 25.93 25.70 ~ 24.16 ~39 22.78 24.05 24.62 25.22 24.70 
1995 25.70 25. 15 24~ 24.50 23.89 23.07 23.25 23.82 24.81 25.37 24.46 
1996 25.64 25.7 25.88 25.17 25:13 25.32 24.65 23.67 23.27 23.97 24.621 25.21 24.96 
199~ 2: . 26. 10 25.51 25.53 24.26 23.47 23.48 2: 1. 24.54 2 . 24.77 
1991 2: . 25.88 25.76 25.26 24.73 23.84 23.16 23.71 2'~ . 1 24]4 2 ;.4 24.74 
199! 21 25.94 25.67 25.44 24.93 23.48 22.80 23.07 2:1.9 24.74 2 . 24.64 
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MONTHLY AVERAGE 10 METER SIGMA-t 

IYEAR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVG 

1946 2~ 25.56 
1959 25.88 26.2C 26.40 26.30 26.01 25.56 24.57 23.54 23.62 24.15 24.87 25.26 25.20 
1960 25.55 25.90 25.92 25.61 25.06 24.57 23.81 23.22 24.12 24.83 25.4' 24.91 
1961 15.72 26~ 26.06 25.02 24.40 23.69 23.83 23.89 24.58 24.80 
1962 15.67 26. )1 25.98 25.80 25.43 24.48 24.02 23.98 24.15 24.55 25.01 
1963 15.58 25.13 26.17 26.16 25.90 25.44 24.64 24.12 23.92 24.21 24.71 25.38 25.18 
1964 25.58 25.! 26.24 26.25 26.10 25.41 25.10 24.29 23.79 24.35 25.07 25.46 25.30 
1965 25.74 26. 25.99 25.99 25.83 25.07 24.61 24.17 24.5C 25.18 25.5 25.34 
1966 26. 26.01 25.88 25.81 25.37 24.67 24.25 24.07 24.52 24.92 25.1 25.16 
1967 25.32 25.73 26.08 25.96 25.64 25.28 24.32 23.44 23.60 23.97 24.74 25.5 24.97 
196~ 25.84 25.90 ~ 25.92 25.83 25.52 24.77 24.15 23.7" 24.07 24.73 25.32 25.15 
1969 25.83 25.87 25.88 25.86 25.7: 25.18 24.77 24.03 23.82 24.32 24.89 25.14 25.11 
1970 25.50 25.57 25.62 25.72 25.39 24.79 24.18 23.08 23.79 24.09 24.96 24.79 
1971 15.64 ~ 25.78 25.85_~59 24.91 24.23 ~.16 23.28 24.01 24.80 25.35 24.86 
1972 15.69 26.0 26.20 26.24 25.97 25.47 24.71 23.55 23.65 23.95 24.84 25.12 
1973 15.81 25.9 26.09 25.88 25.03 24.89 23.96 23.54 23.45 23.98 24.94 25.41 24.91 
1974 25.72 25.981 26.17 26.27 26.Q9 25.35 24.49 23.36 22.70 23.35 24.33 24.89 
1975 2~ 26.03 25.91 25.72 24.51 23.51 23.53 24.1 21.91 25.4· 24.94 
1976 25. 25.93 26.06 26.14 25.94 25.61 25.20 24.19 23.62 24.27 25~ 25.5: 25.28 
1977 25.85 26.14 26.06 26.08 25.94 25.18 24.76 23.74 23.36 23.84 2 k59 25.41 25.08 
1978_ 2~~ 25.93 25.97 25.94 2507 25.68 24.69 23.49 23.72 24.45 25.17 25.1: 
1979 25. 26.02 26.1 ' 25.89 25.38 24.57 23.47 23.56 24.33 24.80 25.33 25.03 
1980 25.66 26.01 25.96 25.76 24.65 24.32 23.96 25.19 
1981 25.6C 25.97 25.87 25.59 25.21 24.35 23.46 24.03 24.621 25.16 24.99 
1982 25.78 26.11 26.26 26.22 25.94 25.45 25.00 23.53 24.01 24.42 25.21 
1983 25.87 25.39 25.04 24.87 24.09 23.72 23.40 23.72 24.43 25.06 24.56 
1984 25.50 2~ .25.77 25.38 25.1 23.96 23.64 22.97 23.55 24.51 25.14 24.66 
1985 25.68 25.88 26.10 26.1: 26.03 25.63 24.93 23.66 23.2C 23.68 24.70 25.06 
1986 25.71 26.00 26.07 25.98 25.70 25.19 24.43 23.77 23.85 24.33 24.86 25.55 25.1: 
1987 25.88 25~ 25.82~58 25~ 24.43 23.85 24.0E 24.25 24.84 25.36 25.03 
1988 25.' 26.05 25.78 25.39 25.1' 24.24 23.48 23.88 24.84 25.27 25.01 
1989 25.62 25.; 26.20 26.17 25.60 24.62 23.93 23.5' 24.48 25.05 25.61 25.15 
1990 25.85 26.14 26.17 26.16 26.15 25.59 24.70 ~.08 23.66 23.621 25.50 25.24 
1991 25.94 25.97 25.72 25.42 24.93 24.10 23.84 23.70 23.59 24.12 24.85 24.74 
1992 25.22 25.25 26.06 26.03 25.82 25.38 24.49 23.59 23.63 24.21 24.69 25.25 24.97 
1993 25.65 25.80 25.931 25.81 25.551 25.27 24.70 23.81 24.15 24.34 24.83 25.34 25.10 
1994 25.72 25.85 25.95 25.78 25.37 24.24 22.75 22.75 24.06 24.84 25.2. 24.76 
1995 25.71 25.44 25.13 24.65 24.01 23.1 23.31 23.89 24.85 25.3: 24.54 
1996 25.65 25.71 25.87 25.87 25.74 25.32 24.7' 23.821 23.29 23.98 24.64 25.2: 24.99 
1997. ~56 25.91 25.57 25.23 24.42 23.55 23.49 23.81 24.55 25.21 24.74 
1998 ;.55 25.89 25.82 25.31 24.84 24.02 23.36 23.87 24.12 24.75 25.4: 24.81 
1999 25.74 25.99 25.78 25.48 25.00 23.691 22.87 23.10 23.94 24.76 25.2l 24.69 
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MONTHLY AVERAGE 20 METER SIGMA-t 

IYEAR JAN FEB MAR APR MAY JUN JUL AUG 5EP OCT NOV DEC AVG 

1952 24.18 24,18 
1954 25.87 25.9C 25,89 
~ 25,80 24.62 25.21 

24,7: 24.72 
195, 26,08 26,14 25,34 25,85 
1951 23,72 23,72 
1959 25,99 26,2~ 26,37 26,33 ~ 25,59 25,25 24,39 23,70 24,15 24,92, ~ 25,35 
1960 25,57 25,94 25,92 25.68 25.23 25.44 24.40 23,32 24,16 25.46 25,11 
1961 25,75 26.02 26.09 25.57 25,13 24,81 24,01 24,00 24.601 25,11 
1962 25,67 26,03 26,07 25.83 25~1 25,34 25,35 24.15 24,23 24,63 25.28 
1963 25.69 25.98 26.18 26.18 25,99 25,62 24,72 24,44 24.07 24,23 24,72 25.40 25,27 
1964 25,58 25.99 26,25 26,28 26,03 25.83 25,51 24.70 24.03 24.40 25.20 25,51 25.44 
1965 25.74 26,04 26,01 26. DO 25,88 25.29 25.29 2!i.21 25,03 2~ 25.15 ~59 25.48 
1966 26.09 26,08 25. 25,94 25.49 25,50 21 ,29 24,23 24.61 24,93 ~5 , 19 25.39 
1967 25.34 25.77 26,02 26,06 25,91 25.49 25,32 2'1.82 23,82 24.01 24.83 ~5 ,53 25.24 
1968 25,84 25,91 26,00 25,96 25.861 25,66 24.89 24JlO 23.90 2",12 24,82 25.32 25.24 
196' 25,84 25. l7 25~ 25,88 25.73 25.53 25,30 24,25 23,89 24,35 24,95 25,16 25.22 
197' 25.5C 25. ,9 25~ 25.75 25,54 24,94 24,55 23.91 23.84 24.15 25.03 24.96 
197 25,69 25, ;5 25,85 25,88 25,62 25,24 24,89 23.96 23.41 24.01 24,81 25.37 25.03 
19n ,25,71 26.03 26,21 26.25 ~ 25.69 25,05 23.87 23,79 23.96 24.87 25.22 
1973 25,91 25.98 26.12 26,05 25.50 25,65 25.20 24,25 23.52 24,03 24.97 25.41 25.22 
1974 25,72 26,00 26, 17 26,28 26.1' 25.39 24.801 24,54 23,52 23.42 24.40 25,12 
1975 25,73 26,00 26,01 25,82 25.44 25,23 24,24 24,97 ~ 25.43 
1976 25,71 26.11 26,13 25,98 25,69 25.49 24.56 23.73 24.29 25.22 25.57 25,32 
1977 25,92 26.14 26,08 26.11 26,05 25.50 25.36 24,18 23.851 23,87 24.71 25.43 25,27 
1978 25,74 25.93 25.98 26.01 25,81 2! 78 24,84 23,72 23.79 24.46 25,18 25,20 
197! 25.89 26,01 26,11 25.95 2! ,94 25,52 24,13 23,56 24,27 24.79 25.2C 25.22 
1981 26,04 26,01 25,8' 2, ,45 25,57 25,15 24.1 25.45 
198' 25,66 25.99 25,9125,76 25.5424.41 23,7424,2224.65 25.17 25.1 
198: 25,84 26.11 26.27 26.26 26.01 25,52 25,53 23,62 24.04 24.S( 25.37 
198: 25.87 25.66 25,27 25,20 24.98 24.19 23.57 23.74 24.42 25, 10 24.80 
198< 25,50 25.76 25,89 25,75 25,78 24.891 24,55 23.49 2~ 24.55 2~8 25.00 
198 ~ 25,'l8 26.11 ~16 26.10 25,80 25.52 24,63 23.42 23.70 24,82 25,26 
198 25.72 26.1)2 26.1C 26.02 25,78 25,39 24,54 24,80 24.04 24,37 24,86 25.55 25,27 
198 25.88 25:)7 25,97 25,71 25.58 25.24 2".44 24.40~ 24,89 ~ 25,25 
198 25.99 26.10 25~ 25,56 25,99 21i.42 23,63 24. 25,00 5, 17 25,29 
198 25,62 25.91 26.23 2625 25.79 24.94 2' .78 23,70 24.62 25.07 5.64 25,32 
199 25.861 26,17 26,20 26,19 26.17 25,76 25,26 24,72 24,60 23,87 2~~2 25.48 
199 25,94 25.97 25,84 25,62 25.28 25.43 24,91 24.19 23,94 24,12 24,95 25,1 
19 25,31 25.41 26.06 26,12 25.85 25.51 24.75 24.27 23,96 24,32 24,76 25,25 25.13 
19 25.66 25.87 26,04 25.93 25.72 25,39 24.76 24,16 24,54 2",34 24,85 ~4 25.22 
19 25.72 25.84 26.06 25.81 25,54 24.74 2".00 23,00 24, 16 24.74 5,34 25.00 
1995 25,85 25,55 25.37 24,95 24.70 2:1.84 23.85 24,06 24.90 5,35 24,84 
1 16 25.68 25.7: 25,91 25,92 25.82 25.41 25.1' 2'1.68 23.661 24,05 24,69 25,24 25, 16 
1 17 25,60 25.93 25.68 25,56 25.39 2.1.34 23,59 24,02 24.59 25.31 25,00 
1 18 25,561 25.89 25,87 25.58 25.43 24,93 211.39 24,16 24.15 24,79 25.46 25,20 
199~25.791 26.03 25,85 25,61 25.38 24,91 2.1.28 23.75 23,97 24,84 25,29 25,06 
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MONTHLY AVERAGE 30 METER SIGMA-t 

MAR APR -MAY JUN JUL AUG SEP OCT NOV DEC AVG 

1946 25.86 24.96 24.44 24.02 24.06 25.0C 25.52 24.84 
1947 26.2s 25.96 25.54 25.07 24.42 25.28 25.42 
1948 26.24 26.15 25.85 25.61 25.72 25:91 
1949 25.39 25.07 24.58 25.6C 25.16 

1950 26.32 26.40 25.681 25.39 25.34 24.66 25.12 25.28 25.52 
1951 25.69 25.82 25.74 25.62 25.60 25.61 25.67 25.56 24.16 24.14 25:36 

1952 25.85 26.05 25.89 25.95 25.69 25.49 23.7: 25.34 25.5 
-:;-§53 25.75 25.80 25.72 25.54 25.19 24.96 24.24 24.35 24.89 25.51 25.2 
19s4 25:91 25:91 25.78 26.6ll 25.83 -25.72 25.95 24.8C 25.20 25.76 25.6 
1955 25.84 26:11- 25.85 25.62 25.1 C 24.63 24.1 0 24.7 24.99 25.46 25.24 
1956 25.59 25.84 25.96 25.95 25.90 25.62 25.72 25.97 24.82 24.53 24.96 25.34 Ts:52 

1957 25:68 ~3 25.65 25.27 25:3l 25.78 24.58 24.17 24. 75 25.43 25.29 
· 1958 "25:87 i.81 25.77 25.77 25.46 24.7E 23.86 24.29 24.85 25.54 25.2C 
1959 25.96 26.24 26.37 26.33 26.03 25.69 25.7 25.58 24.27 24.96 25.34 25.68 

1960 25:64 25.74 25:91 25.92 25.78 25.82 25.9 25.63 24.00 24.44 24.86 25.47 25.43 
1961 25.76 26.62 26.10 25.58 26.07 25.8 25049 24.53 24. 24.65 25:41 
1962 25.67 26.03 26.08 25.90 25.77 25.9 25.88 24.41 24 . ~9 24.67 25.47 

1963 25.72 25.991 26:18 26.19 26.07 25.7 25.77 24.53 24. 26 24.75 25.42 25.51 
1964 25.62 2M3 26.25 26.29 26.21 26.2:1-25. 16 25.32 24.32 24. 79 25.27 25.55 25:65 
-1965 25.78 2M3 -26.01 26.01 25.91 25.42 25. )7 25.84 25.56 24.7 25.30 25.6C 25.68 
1966 26.09 26.10 25.95 26.00 25.73 25. 25.7C 24.45 24.98 25.08 25.25 25.57 

1967 25:41 25.8i 26.6ll 26.08 26.51 25.8€ 25.S 25.74 24.89 24.18 24.97 25.54 2531 
1968 25.82 25:91 26.01 25.97 25.93 25.83 25.2 25.26 24.34 24.20 24.85 25.37 25.39 
1969 25.85 25.87 25.92 25.9C 25.8C 25.7 25.6 25.57 24.83 24.55 25.1C 25.25 25.5C 

1970 25Si 2s:6a 25.74 -25.76 25.7 ~ 24.96 24.32 24.1 24.2C 25.07 25.12 
· 1971 25.7 25.7425.91 25.86 25.76 25.71 25.54 24.74 24.34 24. 24.81 25.37 25.33 

1972 25.71 26.04 26.22 26.21 26.1C 26.07 25.8C 25.17 24.39 24. 24.87 25.54 
1973 25.92 25.9li 26.14 26.TIi 25.94 ~ 25.8( 25.00 23.69 24.04 25.06 25.43 25.43 
197425.73 26.64 26.22 26.29 26.21 25.55 25. 2~ -25.63 24.62 23.7 24.38 25 .42 

1975 25.73 26.0' 26.01 25.91 25.71 25.84 24.9: 25.03 25.52 25 .63 
1976 25.74 25.93 26.6l! ~ 26.1C 25.83 25.61 25.47 24.55· 24.36 25.22 25.57 25 56 
1977 25.92 26.11! 26.14 26.1 26.11 25.67 25.71 24.87 24.44 23.99 24.84 25.45 25.46 

1978 25.77 26.0C 26.0' 26.06 25.91 26.27 25.91 25.48 24.23 25.39 25. 7 
1979 25.9i 26.14 26.16 25.981 26.1 26.08 25.27 23.76 24.33 24.82 25.39 25.45 

,..,-gso 25:64 26.05 26.07 25.8S 25.8i-26.05 ~ 24.33 25.66 
-1981 25.7: 26.02 25.91 25.98 25.9l! 26.1C 24.93 24.32 24.78 25.18 25.50 

1982 25.87 26.12 26.29 26.26 26.11 25.74 26.01 24.73 24.19 24.55 25.60 
19s3 25.8E 26.1C 26.OC 26.2E . 25.8 25.2E 24.27 23.32 24.46 25.14 25.31 
~84 25.52 25.8S 25.92 25.92 25.95 25.5 25.34 24.92 24 21 24.57 25.34 25.36 

1985 25.74 25.93 26.1 26.1 26. H 26.14 26.0 25.67 23.92 23 76 24.87 25.51 
Ii986 ~ 26.Ol ~ 2l.01 25.§2 25.8( 25.3 25.61 ~ 24.4C 24.94 25.56 25.45 
r1987 25M 25:9f 2 ;.14 26.13 25.74 25.6 25.44 25. 24.47 24.96 25.31 25.56 

1988 25.91 2 .13 25.99 26.06 26.3 26.01 24.44 24.56 25.46 25.23 25.63 
1989 25.92 26.2l 26.3, 26-:11 25.6li 25.63 25.22 24.~ 25.1 25.7C 25:69 

Ii990 25:9( 2s:2c 26.2! 26.2 26.11 25.9< 25.77 26.06 25.58 24.23 25.55 25.81 
r1991 25.94 -25.9i 25.9: 25.n 25.63 25.84 25.77 24.43 24.77 24.11 25.0C 25.36 

1992 25.33 25.42 26.H 26.1 25.9( 25.73 25.11 25.06 24.47 24.~ 24.86 25.21 25.3, 
1993 25.72 25.9i 26.09 25.9 25.79 25.6l 25.( 25.25 25.05 24.95 24.9( 25.34 25.41 

1994 25.72 25:8-' 26.( 25.94 25.97 25.8 25.58 23.86 24.16 24.9, 25.43 25.4C 
1995 25.9< 25.8 25.59 25.70 25.4 25.16 24.51 24.8' 25.03 25.4( 25.33 

1996 25.69 25.73 25.94 25.95 25.91 25:65 25.32 25.3C 24.04 24.22 24.95 25.2E 25.33 
1997 25.65 25.§6 25.78 25.7925.75 25.84 24 24.11 24.6, 2 ;.31: 
1998 25.57 25.§lj 25.94 25.74 -25.61 25.52 25.97 24. 24.5C 24.9< 2 ;.47 

--:;ggg 25.86 26.05 25.88 25.87 25.76 25.77 25.50 24 24.37 24.S{ 2 ;.45 
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MONTHLY AVERAGE 50 METER SIGMA·t 

IYEAR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVG 

1946 26.28 25.97 25.67 25.53 24.61 25.27 25.65 25.57 
1947 26.29 26.11 26.04 25.83 25.77 25.76 25.97 
1948 26.37 26.25 26.26 26.14 26.15 26.23 
1949 26.00 26.26 25.73 ~ 25.94 
1950 26.48 26.25 26.48 26.33 26.27 25.45 25.60 26.1: 
1951 25.89 25.90 25.85 25.87 26.21 26.14 26.16 25.75 25.97 
1952 26.02 26.17 26.30 26.40 26.42 26.19 25.19 ~ 26.02 
1953 25.81 26.15 26.34 26.31 26.18 25.97 25.41 24.91 25.01 25.61 25.77 
1954 25.91 25.98 25.95 26.05 26.17 26.25 26.35 26.43 26.38 25.57 25.25 25.83 26.01 
1955 25.92 26 16 25.~21 26.1 26.31 26.39 21>.06 25.5C 25.23 25.4' ~ 25.88 
1956 25.89 25 25.98 26.05 26.16 26.29 26.28 21>.30 25.86 25.20 25.10 25.40 25.87 
1957 25.81 2611 26.16 26.12 26.13 26.04 26.08 2H.30 25.74 25.34 25.26 25.50 25.88 
1958 26.();! 25.86 25.91 26.09 26.10 26.05 25.89 25,31 ~04 25.10 ~64 25.73 
1959 26.34 26.39 26.39 26.26 26.01 26.05 26.03 25.05 25.25 25.36 25.91 
1960 25.63 25.98 26.04 26.08 26.08 26.13 26.06 25.73 25.46 25.08 25.631 25.81 
1961 25.79 26.03 26.13 26.02 21>.27 26.24 21),Qi 25.46 25.00 25.89 
1962 25.69 26.06 26.1' 26.06 21.1' 26.19 21,.26 25.73 25.14 25.24 25.87 
1963 25.80 26.03 26.20 26.24 26.21 2H.31 26.36 21 .18 25.80 25.09 25.47 25.54 25.94 
1964 25.61 26.03 26.25 26.34 26.29 26.44 26.46 2 >.33 25.70 25.43 25.4' 25.78 26.01 
19€ 25.85 26.03 26.01 26.1! 26.09 26.02 26.24 2 >.32 25.77 25.1: 25.45 25.65 25.89 
19E 26.21 26.15 26.00 26.14 25.98 26.16 2 .15 25.73 25.38 25.19 25.26 25.85 
19E 25.52 25.97 26.09 26.12 26.23 26.27 26.35 26.29 25.71 20.22 25.47 25.67 25.91 
1968 25.85 25.93 26.06 26.05 25.96 25.99 25.91 25.81 25.21 24.24 24.83 25.48 25.61 
1969 25.89 25.87 25.95 25.95 25.97 26.02 26.10 26.18 25.6<J 24.76 25.34 25.78 25.78 
1970 25.88 25.90 25.87 25.82 25.951 26.021 26.10 26.14 t4.23 24.531 25.12 25.60 
1971 25.831 25.79 26.01 25.95 26.02 26.08 25.94 2!;.80 25.48 t4.64 25.06 25.41 25.68 
197~ 25.72 26.05 26.28 26.29 26.22 26.27 26.34 21 ,.23 25.86 t5.74 25.31 26.03 
1973 26.05 26.06 26.15 26.23 26.20 26.28 26.23 2H.04 25.07 24.99 25.49 25.46 25.85 
1974 25.74 26.07 26.22 26~1 26.34 2E.16 26.14 21>.25 25.88 24.50 24.72 25.85 
197~ 25.89 26.1 26.14 26.09 26.13 21.19 26.28 25.48 25.33 25.69 25.93 
1976 25.90 25.98 26.1 26.25 26.22 26.07 26.07 2!;.99 25.64 25.01 25.36 25.591 25.85 
1977 25.97 26.18 26.18 26.~3 26.38 26.36 2H.29 21>.03 25.21 25.08 25.12 25.53 _ 25.88 
197~ 25.82 26.07 26.27 26.23 26~ 26.46 2H.31 21>.02 24.65 25.52 25.96 
1979 25.92 26.17 26.18 26.22 26m 26.32 2H.37 21 .18 25.29 25.29 25.12 25.46 25.88 
1980 25.691 26.091 26.08 26.06 2EJ.8~6.28 25.95 25.15 25.94 
1981 25.75 26.08 26.1 ~21 2E,.21 26.23 25.82 24.68 24.98 25.29 25.75 
1982 25.98 26.1: 26.32 26.39 26.34 26.34 26.43 25.82 25.2' 24.59 25.96 
1983 25.88 26.30 26.19 26~2 26.34 2 i.17 25.8C 24.50 24.66 2~ 25.75 
1984 25.61 25.87 25.95 ~09 2Ei.25 26.32 2 ;.83 25.63 24.63 24.79 25.63 25.69 
~5 25.85 26.02 26.18 26.2' 26.26 26.31 26.36 2 i.27 25.94 24.44 25.09 25.90 
1988 25.81 26.1 26.16 26.13 26.12 26.1 26.10 2 ~~ t4 .65 25.08 ~ 25.79 
~ 25.88 26.06 26.36 ~~~ 26.16 2,.97[25.85 t5.76 25.54 25.37 25.97 
~ i.09 26.24 26.2112if.39 26.55 2 >.41 26.01 t5.79 25.74 25.32 26.08 
1989 25.71 ,.98 26.38 26.47 21;.41 26.25 26.23 25.70 ~5.54 25.41 ~ 25.99 
1990 25.92 i.21 26.28 26.32 26.25 21 26.23 21 i.25 26.07 ~5.08 15.65 26.04 
1991 25.95 25.98 26.02 26.04 2! 211.16 21 i.ll 25.42 ~5.96 25.03 t5.20 25.80 
1992 25.58 25.64 26.15 26.26 26.06 21 25.96 26.03 25.82 25.28 25.17 25.33 25.79 
1993 25.85 26.07 26.17 26.12 25.91 26.1' 25.74 2' i.14 26.07 ~5.55 25.2 25.35 25.86 
1994 25.73 25.83 26.14 26.04 21~2 i.25 2'i.20 25.47 ~4.75 25.1 25.54 25.76 
1995 25.96 26! 15., 2 L1 i.12 2' i.05 25.7' ~5.681 25.4 25.47 25.84 
1996 25.73 25.7: 26.02 t6.' 2 i.9 i.88 25.93 25.09 24.95 25.23 25.37 25.67 
1997 15.1 16.' 2 .14 26.18 26.24 25.91 25.82 25.40 25.48 25.90 
1998 15. 25.93 ;'08 26.01 26.06 26.23 26.27 25.97 25.41 25.37 25.64 25.87 
1999 15. 26.1 25.99 26.05 26.15 26.1' 26.02 25.69 25.38 25.1' 25.49 25.82 



77 

MONTHLY AVERAGE 75 METER SIGMA-t 

IYEAR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVG 

1947 26.23 26.30 26.23 26.10 26.22 
1948 26.41 26.41 26.48 26.34 26.27 26.38 
1949 26.44 26.46 26.27 25.89 26.27 
1950 26.44 26.54 26.50 26.6 26.(> 26.29 25.78 25.82 26.34 
1951 25.99 25.93 26.01 26.07 26.14 26.35 26.3 26.2! 26.18 26.01 26.14 
1952 26.16 26.33 26.51 26.63 26.6 26.41 26.05 25.84 26.32 
1953 26.05 26.32 26.44 26.46 26.3 26.19 25.79 2~79 25.35 25.S1 26.06 
1954 26.05 25.99 26.05 26.07 26.25 26.35 26.5 26.55 26.50 26.13 25.58 25.95 21',17 
1955 25.9S 26.19 26.06 26.24 26.42 26.5 26.5C 26.25 25.86 25.73 25.83 21'.15 
1956 26.08 26.06 26.10 26.14 26.26 26.44 26.46 26.40 26.29 26.04 25.76 25.99 21 .17 
1957 26.01 26.16 ~20 26.20 26.36 26.38 26.30 26.48 26.29 26.21 25.82 25.80 ~ 
1958 25.82 26.02 i.02 26.12 26.26 26.33 26.29 26.24 25.94 25.82 25.45 25.71 26](j 
1959 26.17 26.34 26.41 26.42 26.36 26.31 26.36 26.30 25.99 26.01 25.86 25.57 26.1S 
1960 25.79 25.92 26.01 26.07 26.17 26.21 26.26 26.24 26~ 25.99 25.73 25.93 ~ 
1961 25.99 26.06 26.16 26.27 26.39 26.42 26.24 25~ 25.84 25.67 26:10 
1962 26.02 26.14 26.16 26.23 26.42 26.42 26.46 26.30 26.13 26.07 26.24 
1963 25.96 26.06 26.24 26.28 26.34 26.42 26.44 26.42 26.20 25.93 25.93 25.86 21 c 17 
1964 25.69 26.16 26.28 26.40 26.38 26.52 26.59 26.57 26.46 26.15 25.60 26.07 21 ,.24 
1965 26.09 26.06 26.10 26.31 26.26 26.21 26.43 26.44 26.27 26.07 25.95 25.83 21 .1' 
1966 26.23 26.23 26J~ 26.28 26.13 26. 26.36 26.26 ~15 25.81 25.71 26.15 
1967 25.7C 26.05 26.17 26.H 26.39 26.39 26.4 26.43 26.08 25.:l7 25.87 25.80 26.1 
1968 25.87 26.06 26.20 26 . 1~ 26.13 26.08 26. 26.19 26.09 26.1)4 25.52 25.66 26.01 
1969 25.98 25.98 26.06 26.01 26.13 26.19 26.2 26.30 26.2125.92 25.90 26.08 26.09 
1970 25.97 ~03 26.04 25.9~ 26.09 26.1' 26.3 26.30 25.63 25.61 25.47 25.96 
1971 25.95 i.05 26.21 26.2C 26.21 26.22 26.2 26.04 25.95 25.25 25.7: 25.62 25,97 
1972 25.73 26.06 26.35 26.34 26.30 26.40 26.53 26.44 26.36 26.06 25.75 26.21 
1973 26.15 26.14 26.23 26.34 26.43 26.40 26.42 26.3S 26.07 26.15 26.16 25.67 26.21 
1974 25.78 26.13 26.29 26.43 26.47 26.51 26.47 26.49 26.3S 26.27 25.99 26.29 
1975 25.93 26.14 26.26 26.24 26.30 26.35 26.35 25.78 25.7 ' 25.84 26.09 
1976 ~ 26.03 26.17 26.31 26.34 26.31 26.22 26.22 26.01 25.86 2~~ 25.66 26.06 
1977 26.0 26.24 26.22 26.29 26.49 26.48 26.55 26.36 26.32 26.08 25. 25.62 26.20 
1978 25.9 26.13 26.27 26.24 26.40 26.51 26.42 26.12 26.38 26.06 26.25 
1979 26.17 26.38 26.32 26.32 26.45 26.47 26.43 26.36 26.29 25.73 25.56 26.23 
1980 25.63 26.19 26.22 26.30 26.31 26.41 26.34 26.14 26.19 
1981 26.06 26.1S 26.17 26.35 26.36 26.32 26.16 25.80 25.49 25.7 26.06 
1962 26.12 26.17 26.36 ~ 26.48 26.50 26.5: 26.25 25.77 24.96 26.16 
1983 25.94 26.40 26.34 26.50 26.4! 26.39 26.20 26.05 25.73 25.46 26.15 
1984 25.7: 26.04 25.99 26.26 26.41 26.41 26.26 26.20 25.97 25.48 25.821 26.06 
1985 25.94 26.09 26.23 26.24 26.35 26.41 26.45 26.44 26.35 ~ 25.75 1 26~21 
1986 ~ 26.13 26.20 26.17 26.23 26.26 26.24 26.23 26.07 25.69 25.95 25.731 26.07 
1987 25.94 26.17 26.44 26.53 26.47 26.39 26.24 26.23 26.08 25.90 25.521 26.17 
1988 26.20 26.33 26.38 26.52 26.6 26.55 ~~O 25.90 25.56 26.26 
1989 25.88 26.04 26.44 26.55 26.55 26.5 26.46 2if.fi126.1 25.82 25.90 26.22 
1990 25.95 26.23 26.33 26.36 26.33 26.40 26.4 26.39 26.27 26.02 25.80 26.23 
1991 25.96 26.02 26.18 26.35 26.24 26.38 26.31 26.12 ~25 25.97 25.47 26~11 

1992 25.65 25.75 26.20 26.30 26.19 26.2: 26~1 26.30 26.2C ~86 25.83 25.66 26.04 
1993 26.06 26.16 26.21 26.20 2H.27 26.41 26.29 26.4C 26.36 26. 25.83 25.48 26.15 
1994 2~ 25.87 26.19 21,.22 26.3: 26.38 26.38 26.01 25.34 25.80 25.76 26.01 
199! 26.1 26.17 2H.OS 26.24 26.30 26.34 26.05 . )9 25.93 25. 2 UO 
119! 25.80 26.01 26.12 26.04 26.16 26.1 26.18 26.14 .7· . l5 25.64 25. i.9! 
1 19; 25.83 26.09 26.22 26. 26.: 2' i.39 i.21 . 29 26.0S 25. 2 .11 
1198 25.79 26.15 26.~ 26.15 ~ 26. 2'i.33 i.2: 26. 26.03 25.89 26.1! 
1999 26.06 26.24 26.17 26.22 26. 26. 2' i.21 26.06 25.90 25.70 25.68 26.07 
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MONTHLY AVERAGE 100 METER SIGMA-t 

JAN FEB MAR APR MAY JUN JIT[ AUG SEP OCT NOV DEC AVG 

1946 26,51 26,38 26,38 26.41 26,3C 25,97 25,76 26,24 
""'i947 26.23 26.38 26:34 26,26 26,12 26,21 26,26 
194: 26~44 26,SC 26,54 26,SC 2' i.49 26.49 
194' 26,55 2' i,59 26,56 26.18 26.47 
19~ 26,65 26.63 26,75 2, ,72 26.49 26,08 26,16 26,50 

""'i9s1 26.21 26.09 26.f1 26.23 26.36 26,45 26.54 26,37 6,26 26,29 
Ii952 26.27 26.48 26.1i2 26,90 26,75 26,606,21 26,09 26.49 

1953 26,18 26.49 26,57 26,56 26.42 .6,33 26,1C 26,06 26,34 
ii"954 26.3C 26, 26.22 26.26 26.31 2li.51 26,68 26,64 26,\54 26.45 26,07 26,1 3 26,37 
1955 26], 26,23 26,30 26,36 21i,SO 26,63 26,61 26,54 26, 12 26,02~33 
1956 26,1C 26,22 26,16 26,27 2Ii,54 26.53 26,49 26.44 26,26 26,01 26.OiT26.28 

"'i9s7 26.07 ~ 26.27 ~ 26.50 2lf.51 26.45 6,59 26,39 26,34 26,17 26,07 26,33 
19s8 25.91 26,13 26,17 26, 17 26,39 26.40 26.41 .6,36 26,26 26,07 25,97 26,01 26,2C 
1959 26,29 26.40 26.46 26.46 26.46 26,44 26.42 6.43 26,33 26.42 26,22 25.82 26,35 

""i96O 2s:93 26.02 26.11 26.20 26.26 2ii.23 26,33 2 ;,31 26,37 26,27 26, 16 26,05 26, 19 
1961 215-:08 26,12 26,16 26,39 21i,47 26,51 2>.36 26,25 26, 14 26, 10 26,26 
1962 26,2C 26,22 26, 17 26,44 21i,53 26,53 2 .. 54 26,34 26,43 26,34 26,37 

"'i963 26.18 26.10 26.25 26:30 26.44 2lf.51 26,54 26.48 26.40 26,32 26,22 26, 13 26,3, 
1964 26.47 26.41 26.41 26.46 21.58 26,65 2 i,67 26,61 26,58 26, 14 26.21 26.4S 
1965 26,31 26,14 26,16 26,31 26,37 2 i.47 26.54 2 i,SO 26.45 26,38 26,31 26,39 26.37 
1966 26,25 26,33 26,33 26,39 25,35 26,46 25,45 26,37 26,32 26,31 26,05 26,3, 

1967 25.88 2 ~1 0 26,29 -26.30 26,46 26.46 26.46 2 i.43 26,30 !6,23 26,20 26,00 26,2, 
1968 25,94 2, ,14 26,30 26,26 26,33 26,36 26,38 2 i,36 26,38 !6,33 26,27 26,02 26,2, 
1969 26,14 2 .. 08 26,25 26,11 26,25 26,29 26,37 25,38 26,33 !6,22 26,24 26,32 26,2: 

""'i97O 26.58 26.23 -¥s:21 26.20 26.25 26,30 26,40 2 ;,35 26,17 26,10 25,68 26,1S 
1971 25.99 26,25 ;,34 26,35 26,~1 26,31 "'26.33 2 ;,25 26,15 26,14 25,85 26,21 

1972 25,93 26,20 26,36 26,34 26, ~9 26,44 26,57 25,56 26.4, 26, 17 25,93 26,3C 
""'i9IT 26,18 26.3 26.36 26.42 26.45 2if.47 26.56 23,55 26,3, 26.45 26,48 26, 10 26,3E 
""i974 25:9( 26.23 26,35 26~49 26,5621l.58 26,64 2 ;,59 26,58 26.4. 26.42 26.4, 
1975 26,07 26.24 26,29 21>,29 26,41 2 ;,49 26,5' 26,1 26,09 25.81 26,24 

1976 26,14 26,16 26,26 ~ 26,36 ~iM 26,39 21>.41 26,32 26.41 26,1E 26,QC 26,29 
1977 26.28 26.36 26,27 2Ef 26,55 21[,52 26,62 21>,47 26,41 26,37 26,34 25.94 26,38 
1978 Ts:o-i 26,26 26,25 26.40 26,46 21>,60 21>,SO 26.38 26,6. 26.2, 26,3S 

1979 26.38 26,48 26.4tl 26.42 26.36 21f.58 26,57 26,53 26,53 26,51 26.42 25,94 26.43 
1980 25:97 26.42 26,44 26,44 211.49 26,5C 26.46 26,43 26,39 
1981 26.24 26,23 26,27 26.44 21i,45 26.40 26,32 26,1 25,98 26,01 26,2, 

1982 26,28 26,22 26.41 26-:47 26,53 26.55 26,57 26,37 26,37 26.42 
19'83 26.03 26:48 26,3926,58 *-55 26.49 26,49 26,37 26,3C 25, 7: 26,34 
198425,88 26,14 2E ,, 16 26,45 26,53 ;,56 26,44 26.48 26,4. 26,0: 25.9: 26,2S 

1985 26,03 26:14 26,2, 26.34 26,44 26.4E 26.53 26,5. 26,4S 26.4C 26,21 26,3: 
Ii'986 26.13 26. 26',27 26.2. 26.2 21[,29 26,31 2 ;,28 26,3. 26,21 26, 11 25.91 26,22 
Ii987 25.99 26,21 26,41 26,5 21;,58 26,54 2 >.4: 26,4C 26,3C 26 , 1~ 26,0( 26,34 
r1988 26,3, 26,4, 26,4 26,6: 26,56 26,6, 26,4E 26, 3~ 25,99 25,9, 26.4C 
I 1989 26,14 26~ 26,51 26.& 21 ' 26.6, H62 26.4, 26,3E 26,16 25,91 26,31 
Ii990 ""26.OE 2li21 '26.3) 25.44 26.4C 21 5C 26.5: 2 ;,4£ 26,41 26,34 25,91 26,3~ 
Ii99f 25,91 26,0~ 2,5.2: 26,4: 2' ,42 26.4, 2 ;.3£ 26, 1£ 26,3~ 26,2~ 25,91 26,2: 
r1992 25,8C 25,9' 26.21 2>l.4C 26,21 26.34 26,37 ),3: 26,3. 16,31 26,21 15,91 26,21 

1993 26.1€ 26.2f ~ 26. 26,5, 26,44 2 ;.41 26.4, 26.41 26,21 15,81 26,32 
""i994 25.9E 26. 25, 3~ 26.4, H5' 26,3, 16, 19 26,0 15,99 26,2, 
1995 26, 25,31 26,41 2>l.41 26,3' 26,34 26,31 25,96 26,3C 
1996 2 9E 26, 26,24 ,1C 26,24 25,2E 26,21 26,2: 26,04 26,14 26,06 -25,81 26,1 
1997 2 26, 18 26,32 2'6M 26.4: 26.4: 26,3~ 26.41 26,22 25.87 26,21 
1998 2 26,21 26.31 26.31 ~ 26,3~ 26.4C 26,37 26,37 26,38 26.1C 26,3C 

1999 26,22 26:32 26.39 26,J.i26,~ 26,34 26,31 26,24 26,13 2m 25.96 26,2: 
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MONTHLY AVERAGE 125 METER SIGMA·t 

!YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVG 

1947 26.27 26.32 26.30 
19sO 26.6() 26.27 26.44 
1951 26.62 26.62 
1957 26.44 26.44 
1ii6426.5626.6G 26.55 26.6726.72 26.1 26.66 26.59 26:63 
1!i65 26.41 '26.36 26.41 26.5C 26.46 26.51 26.60 26.59 26. ;2 26.54 26.51 26.57 26.50 
1U66 26.43 26.40 26.47 26.49 26.46 26.54 26.52 26. 26.54 26.53 26.28 26.47 
1967 26.2C 26.24 26.46 ~ 26.52 26:51 26.53 26:4926.42 26.44 26.49 26.17 26.40 

1968 26§i 26.24 26.39 26. 17 26.48 26.48 2 i.54 26.53 26.54 26.58 26.59 26.31 26.43 
1969 26.35 26.38 26.41 26.21 26.35 26.42 26.42 26.45 26.52 26.51 26.36 26.43 26.4C 
1970 26.2i 26.42 26.32 26.26 26.37 26:37 26A8 26.39 26.33 26.24 26.34 

1971 26.19 26.36 26.44 26.40 26.34 26.37 2 i.41 26.35 26.29 26.18 26.42 26.00 26.31 
1972 26.0S 26.37 26.42 26.44 26.51 26.56 26.61 26.60 26.53 26.38 26.27 26.43 
1973 26.3C 26.3 26.45 26.50 26.52 26.57 26.631 26.651 26.56 26.60 26.58 26.24 26.50 

'ffi4 26.13 26.2 26.39 26.53 26.63 26.67 26:-67 26.63 26.63 26.59 26.56 26.52 
1,m 26.23 26.3 26.35 26.42 26.50 26.58 26.69 26.35 26.37 26.1C 26.4C 
1'l76 26.31 26.29 26.32 26.41 26.46 26.54 26.51 26.55 26.55 26.62 26.57 26.49 26.47 

19T1 26.49 26.4 '26.42 26.49 26.61 26.60 26.63 26:55 26., 26.72 26.60 26.27 2653 
1978 26.34 26.4 26.47 26.46 26.55 26.63 26.51 26.57 26. 26.36 26.49 
1979 26.54 26.5 26.60 26.52 26.64 26.63 26.60 26. 26. 72 26.64 26.34 26.59 

1980 26.18 26.49 26.47 26.61 '26:56 26Si 26:5sf 26.55 26.5C 
1181 26.49 26.16 26.39 26.50 26.52 26.44 26.40 26.33 ~ 26.38 26.39 
1'l82 26.43 26.45 26.46 26.49 26.58 26.61 26.63 26.48 26.48 25. 26.46 
1 l83 26.1 26.6Of 26.56 26.6C 26.45 26.50 26.07 26.42 

1984 26.12 26.3 26.2: 26.53 26.59 26.62 26.52 26.64 26.56 26.45 26.0826.42 
1985 26.14 26.2 26.33 26.41 26.51 26.57 26.58 26.56 26.54 26.45 26.5C 26.44 
1986 26.33 26., 26.30 2626 26.29 2ii33 26.34 26.34 26.4S 26.4, 26.43 26.17 26.34 

1987 26:09 26 26.56 26.63 26.62 2 i.62 26.-55 26.57 26.41 26.33 26.29 26.47 
1988 26.' 26.48 26.59 26.71 26.72 26.69 26.5S 26.5C 26.04 26.07 26.41 
1989 26.22 26.2ii 26.62 2~.67 26.71 26.681 26.72 26.6C 26.6, 26.52 26.21 26.53 

119O 26:33 26.3ii 26.47 26.50 '26.48 26.55 26.60 26.SE 26.53 26.47 26.20 26.46 
'1l91 26.00 26.16 26.30 26.49 26.49 26.51 26.46 26.34 26.4, 26.35 26.1S 26.34 
1192 25.98 26.04 26.3i 26.46 26.32 26.39 26.41 26.40 26.38 26.4, 26.44 26.11 26.3' 

1993 26:2s 2lf3E 26.35 26.38 2647 26.6lJ 26.53'26.SE 26.52 26.53 26.4, 25.9E 26.4:i 
1994 26.13 '26.lli 26.39 26.40 26.42 26.46 26.56 26.42 26.43 26.2E 26.24 26.35 

1995 26.30 26.41 26.39 26.48 26.49 26.52 26.43 26.4E 26.44 26.17 26.4' 
1996 26T3 26.25 26.33 26.19 2633 ~ 26.3526.34 26.2 26.3, 26.25 26.15 26.27 
1m 26.24 26.25 26.42 i.51 26.51 26.49 26.4 26.51 26.3, 26.1e 26.3£ 
1m 26.33 26.27 26.40 26.39 26.47 26.45 26.46 26.4 26.4S 26.5C 26.3E 26.42 
1999 26.34 26.47 26.4E 26M ~ 26AC 26:37 26.3! 26.3 ' 26.32 26.1 26.37 



, 
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MONTHLY AVERAGE 150 METER SIGMA-t 

IYEAR JAN FEB MAR APFf MAY JON JOC AUG SEP OCT NOV DEC AVG 

1946 26.56 26.66 26.58 26.62 26.52 26.40 26.56 
1947 26.25 26.48 26.49 26.43 26.37 26.51 26.58 26.44 

"'i948 26.63 26.63 26.7C 26.67 26.72 26.67 
1949 26.57 26.69 26. 7 26.63 ~5 
1950 26.59 26.71 26.78 26.84 26.82 26.84 26.81 26.49 26.74 
1951 26.44 26.42 26.34 26.46 26.58 26.72 26:76 21i.60 26.76 26.57 26.57 

1952 26:72 26.64 26.72 26.91 26.73 2~ .72 26.58 26.42 !6.4C 26.65 
1953 26.40 26.82 26.81 26.74 26.71 2~i.57 26.45 26.62 26.63 !6.4C 26.62 
1954 26.55 26.47 26.49 26.56 26.53 26.69 26.81 26.74 26.70 26.67 26.69 !6.75 26.64 
~ 26.6 26.54 ~ 26.60 26.74 2 i.69 26.70 26.67 ~6.51 26.6, 
1951 26.42 26.5 26.5C i.38 26.66 26.66 2 i.58 26.51 26.51 26.596.45 26.50 

195, 26.561 26.5 26.47 26.55 26.71 26.66 26.63 2;.72 26.64 26.76 26.68 :6.61 26.62 
19s8 26.62 26.69 26.5526.55 26.5626.56 26.53 26.52 26.46 26.50 26.53 !6.31 26.50 
1959 26A7 26.45 26.57 26. 56 26.57 26.56 26.55 26.53 26.59 26.60 26.56 !6.44 26.54 
1960 26.29 26.22 26.3E 26.46 26.41 26.41 26.48 26.41 26.661 26.5' 26.51 !6.38 26.42 
~ 26.32 2i 127 26.3C 26.61 26.65 26:61 2 i.57 26.52 26.62 26.55 26.51 
1962 26.66 21).5C 26.34 26.65 26.69 26.69 2 i.68 26.56 21 ;.76 26.76 26.63 

1963 26.46 21).61 26.46 26.46 26.65 26.68 26.62 25.56 26.57 21>.60 26.65 26.47 26.57 
""'i964 26. 26.63 26.68 26:6( 26.72 26.70 26.75 26.70 2.73 26.84 26.84 26.70 
1965 26.57 26. 26.6C 269 26.53 26.55 26.63 26.65 26.61 2 ).64 26.66 26.62 26.59 

1966 26.1 26.54 26.54 26.57 26.61 26.69 26.67 26.78 2 .. 7e 26.71 26.5' 26.63 
""'i967 26.49 26.67 26.63 26.45 26.57 26.61 26.58 211.58 26.52 23.66 26.66 26.55 26.58 
1968 26.35 26.42 26.47 26.49 26.61 26.61 Te:64 2~i.63 26.70 2 .. 7: 26.78 26.75 26.60 
1969 26. 7 26.4~ 26.54 26.51 26.51 26.49 26.54 21i.60 26.66 2 ).67 26.49 26.55 26.56 
1970 26.36 26.: 26M 26.35 26.5( 26.48 26.65 211.50 25.44 26.38 26.12 26.43 
~ ~ 26. 26.55 26.44 26.4( 26.46 26.53 21i.44 26.52 2 ).36 26.55 26.4C 26.46 
I19i2 -26.41 26. 26.5, 26.52 26.53 26.56 26.68 21i.67 26.62 2 >'55 26.57 26.57 
I 1973 26.3C 26.15 26.55 26.58 26.59 26.60 26.68 26.68 26.621 26.72 26.67 26.37 26.57 
~ 26.2c 26. 26.41' 26.54 26.66 -26.7C 26.74 26.67 26.70 26.68 26.68 26.58 
'197i 26.3C 26.E 26.41 26.54 26.63 26. 72 26.83 26.52 26.64 26.57 26.58 

197 26.561 26.' 26.4C 26.4J 26.54 26.68 26.63 26.60 26.66 26.66 26.63 26.57 
Ii"9'i7 ""26.64 26. . 26.5€ 26.55 26.69 26.67 26.47 26.57 26.66 26.66 26.55 26.60 
11978 26.6C 26.: 26.5' 26.62 26.69 26.52 26.67 26.66 26.8' 26.60 26.6: 
I 1979 26.6C 26.59 26.61 26.73 26.63 26.68 26.76 26.70 26.74 26.851 26.79 26.73 26.71 
ri'98O ~-26.ile 26.6, 26:64 26.64 26.68 26.64 26.67 
Ii981 2i6.i 26.4f 26.55 26.66 26.65 26.53 26.63 26.53 26.55 26. 73 26.6C 

Hl82 26.7C 26.6, 26.5~ 26.55 26.65 26.68 26.72 26.64 26.61 26.40 26.61 
1983 26.24 26.55 26.5 26.6C "26.66 26.72 2 ).62 26.63 26.39 26.55 

Ii984 26.3E 26.4C 26.4, 26.5 26.67 "'2s:62 26.69 26.69 2 ).68 26.61 26.38 26.56 
r1985 26.41 26.42 26.4C 26.47 26.6 26.63 26.65 26.62 26.64 26.62 26.6~ 26.55 

1986 26.4E 26.43 26.36 26.34 26.35 26.4i ~ 26.43 26.64 2 i.75 26.4f 26.53 26.41 
""'i9s7 26.5( 26 26.64 26.73 26.69 >.74 26.64 26.64 2 ).61 26.65 26.7f 26.66 
""i9s8 26. 26.59 26.66 26.81 26.81 26.81 26. 7C 2 i.7C 26.2E 26.35 26.63 
1989 26.35 26.34 26.70 26.76 26.81 26.79 21).81 26.75 2 i.74 26.661 !6.5C 26.66 

1990 26.58 26_ 2 f.52 26.55 26.54 26.61 26.67 21).63 26.63 2 ).54 26.57 26.58 
""'i99i 12 2 >.19 26.51""26.57 26.56 26.58 21>'52 26.42 25.5' 26.41 !6.3: 26.44 
199 26.1( 16 2 ).32 26.52 26.42 26.46 26.48 26.46 26.47 215.61 26.54 26.6C 26.40 
~ 26.44 5.54 26.40 26.411 ~ 26.1 26.63 26 ).60 2 ).6~ 2, !6.39 26.55 
I 19 26.33 '""26.34 26.4-;2. 26. 26.51 26. ).51 25.63 2 !6.4' 26.48 
11995' 26.4C 26.50 2. 26. 26.561 26. ).52 2 ).57 2 !6.44 26.52 
199 ~ 26.36 26.42 26.3' 2. 26.46 26.41 26.46 26.4C 26.5, 26.31 26.3, 26.4 
199 26.31 26.35 26.52T 26.6C ~ 26.54 26.59 25.6C 26.54 26.44 26.51 
Ifgg 26.51 ""26.3S 26.47 --26.46f26.57 26.5~ 21).51 26.56 25.67 26.61 26.49 26.54 
Ii'999 26.4i 26.6C 26.55 26.541 26.54 26.41 21 5.49 26.5C 25.46 26.54 26.34 26.501 
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MONTHLY AVERAGE 175 METER SIGMA-t 

IYEAR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVG 

1946 26.51 26.51 
1947 26.54 26.48 26.61 27.00 26.97 26.7: 
1948 26.64 26.64 26.72 26.82 26.97 26.76 

1949 26.79 26.85 26 .• 10 26.81 
195026.61 26.70 26.91 26.9C 26::18 26.85 26.82 26.81 

1951 26.49 26.52 26.63 26.661 26.80 26.77 26.72 26.19 26.80 26.7C 
1952 26.81 26.74 26.87 !6.9E 26.84 26.85 26.64 26.74 26.55 26.80 

1953 26AO 26.83 26.78 !6.82 26.87 26.71 26.73 26.82 26.83 26.71 26.75 
1954 26.71 26.59 26.60 26.68 !6.82 26.89 26.81 26.86 26.8E 26.87 26.88 26.78 
1955 26.78 2Eln 26.64 26.72 !lf67 26.76 26.74 26.78 26.85 26.66 26.73 

1956 26:73 21m 26.58 26.56 !6.72 26.72 26.67 26.79 26.78 26.65 26.71 26.70 
1957 2Ei.59 26.52 26.79 !6.82 26.79 26.84 26.68 26.87 26.84 26.79 26.75 
1958 26.75 26.78 26.87 25.64 26n !6.71 26.61 26.59 26.65 26.8C 26.74 26.70 

1959 26.74 2Ef52 26.58 2 ~.62 26.60 !6.5€ 26.59 2lf6( 26.68 26.71 26.61 26.56 26.61 
196026.54 26.56 26.44 2 i.51 26.62 !6.58 26.68 26.57 26Ta 26.69 26.8C 26.64 26.62 
1961 26.48 26.36 26.44 26.68 26.6E 26.71 26.64 26.67 26.68 26.69 26.6C 

t 62 ~ 2 i:5a 26.45 -26.74 26.& - 26.79 26.75 26.68 26.94 26.86 26.73 
-1 63 26.17 2:r -26.64 26.58 26.70 26.74 26.7C 26.67 26.70 26.68 26.73 26.51 26.68 
1 64 2 i.60 26.661 26.7 26.68 26.80 26.81 26.81 26.79 26.81 26.9C 26.84 26.77 
1965 26M 2 [52 26.72 26:67 26.61 !6.6S 26.75 -26.73 26.69 26.86 -26.T. 26.67 26.65 

1966 -2 [63 26.73 26.7: 26.68 !6.78 26.82 26.81 26.9: 26.96 26.95 26.78 26.8e 
1967 26.81 2 i.66 26.64 26.49 26.64 !6.6~ 26.67 26.66 26.68 26.83 26.8' 26.63 26.68 

1968 26.48 21[67 26.60 2 [66 26.76 26.62 26.76 'i£Ti 26.82 26.861 26.8, 26.79 26.7 
1969 26:82 21fSE 26.57 2 i.56 26.6C 26.61 26.58 26.7( 26.83 26.81 26.76 26.74 26.6E 

1970 26.80 21 •. 78 26.6' 2 i.s( 26.58 26.58 26.72 26.58 26.66 26.65 26.45 26.61 
1971 26.44 26.58126.69 25.5€ 26.5C !E[5;i 26.58 26.5526.62 26.5~ 26.74 26.6, 26.58 

1 m 26.65 2 [67 26.60 2 i.54 26.64 26.6E 26.69 26.72 26. 70 26.66 26.72 26.66 
1 iff 26.62 2 l.52 26.63 2 i.6C 26.61 26.6E 26. 76 26. 77 26. 76 26.82 26.8E 26.5E 26.6E 
1174 26.34 2 i.52 26.561 26.62 26.67 26.8, 26.79 26.79 26.79 26.7E 26.81 26.68 

1975 26.54 2if6E -26.4, 2~ 26.7, 26.77 26.86 26.61 26.n -:26.72 26.67 
l-j976 26.7 21f5€ 26.5' 26.7 26.65 26.7C 26.7 26.67 26-:67 26.74 27.05 26.81 26.72 

1977 26.75 21i.67 26.58 26.64 26.78 26.7 26.7 26.64 26.66 26.69 26.7 26.63 26.68 
~i78 2s]Ii 26:67 26.5S 26.74 26.74 -26.5E 26.74 26.72 26.68 
i1li79 2EiTi 26:1 26.84 26.64 26.8' 26.91 26.81 26.83 26.88 26.98 26.92 26.74 26.84 

HI80 26.7. 26.82 26.7C 26.7 26.7 26.7 26.82 26.93 26.77 
1981 26.73 26:67 26.69 26:6S 26.6i 2il:& 26.7426.72 26.88 26.861-- 26.73 

iT982 2i6.83 2if6€ 26.7 26.75 26.75 26.7< 26.7E 26.88 26.68 26.65 26.74 
1 1983 215:42 26.551 26.6E 26.7 26.7C 26.73 26.70 26.68 26.52 26.63 

1984 26.54 21i.45 26.54 26.66 26.7C 26.81 26.76 -26.78 26.73 26.68 26.5' 26.65 
Ii! 85 2s:sc 2[5;i 26.4E 26.41 26.6E 16.61 26.61 :26.65 26.7( 26.6E 26.6, 26.61 
i1l86 2il:& 2 f5l - 26.45 26.3E 26.4' 26.41 26.41 26.66 26.73 26.6' 26.51 

1! ~7 26.5: 25.51 26.61 26.76 26.n 26n 26.78 -26.71 26.831- 26.64 26.7, 
1988 2s:s.l -26.74 16.8: 26.84 26.85 26.77 26.761 26.64 26.7E 
1926.5l 26.74 26.71 26.8: 26.85 26.82 26.80 26.781 26.7C 26.5E 26.74 

19 26.6E 26.65 26.57 26.5E 26.51 26.61 26.72 26.72 26.74 26.681 26.6, 26.661 
19 2IT4 26.21 if.61 2 37 16: - 26.64 [58 26.57 2 i.6' 26.61 26.4( 26.51 

1992 26.30 f.3' 213.4< 2 52 26. 26.6! 6.6'i 26.5E 2 i.74 26.96 26.7' 26.5E 
1 i93 26.75 f6 26.5< 2 54 26. 26. 71 i. 73 26.68 net 26.65 26.65 26.67 
1 26.57 5.4 2 26.52 26.49 26.56 26.77 -26.61 26.7E 26.76 26.65 26.6! 

1 2 i.6 26.63 2651 26.62 26.62 :26:67 2 26.7 2 i.76 26.57 26.64 
19 26.52 26.54 2Ef52 6.45 265 16.5 26.57 2Ei.58 2 26.5E 25.54 26.46 26.51 

1997 26.55 i.48 26.6 26.6 26.64 26.62 2. 26.8( 2 i.72 26.59 26.6< 
1998 26:75 26.46 i.57 26.5 26. 7 26.6~ 26.6C 26.7C 26. 79 26.8( 26.68 26.66 
1999 2if62 26.66 26.70 26.68 26.63 ~ 26.55 26.59 26.71 -26.53 26.62 
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Appendix C-2. Monthly statistical summaries for density at standard depths. 





JAN 43 
• FEB 40 

MAR 37 
~PB. 48 
MAY 50 
JUN 53 
JUL 53 
AUG 47 
SEP 50 
OCT 49 
NOV 47 
DEC 43 

JAN 37 
FEB 35 
MAR 32 
APR 37 
MAY 40 
JUN 41 
JUL 41 
AUG 39 
SEP 39 
OCT 40 
NOV 39 
DEC 33 

JAN 36 
FEB 36 
MAR 32 
APR 39 
MAY 41 
JUN 42 
JUL 41 
AUG 40 
SEP 40 
OCT 42 
NOV 38 
DEC 33 
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MONTHLY STATISTICAL SUMMARY FOR SURFACE SIGMA-! 

25.66 
25.86 
21>.00 
2~;.87 

2~;.65 

25.20 
24.34 
23.561 
23.581 
24.07 
24.73 
25.33 

0.16 0.02 25.04 25.9' -1.46 4.46 
0.29 0.05-24.42 26.22 -3.37 16.67 
0.19 0.03 25.56 26.32 -O.EN -0.04 
0.27 0.04 25.23 26.30 -0.68 -0.05 
0.29 0.04 24.83 26.1 -0.97 0.84 
0.27 0.0424. 25.70 -0.41 -=0T7 
0.34 0.05 23. 25.06 -0.86 1.13 
0.44 0.07 22. 19 24.18 -0.80 0.32 
0.35 0.05 22. 24.16 -0.60 0.10 
0~~ __ ~0~.004~_~23.~17+-~2~41 .. ~56 __ ~-~01 .. ~36 ___ ~-CO~.31~7 
025 0.04 24. 25.25 -0.73 1.19 
0.17 0.03 24.81 25.60 -0.82f37 

MONTHLY STATISTICAL SUMMARY FOR 10 METER SIGMA-! 

25.67 0.15 0.02 25.22 25.88 ·0.97 1.51 
25.91 0.19 0.03 25.25 26.20 -1.47 3.50 
26.03 0.15 0.03 25.62 26.40 -0.23 1.50 
25.95 0.21 0.03 25.39 26.30 -0.54 0.78 
25.72 0.28 0.05 25.03 26.17 -0.72 0.24 
25.28 0.27 0.04 24.65 25.72 -0.43 -0.56 
24.51 0.34 0.05 23.69 25.20 -0.17 -0.02 
23.71 0.39 0.06 22.75 24.32 -0.44 -0.13 
23.56 0.34 0.05 22.70 24.15 -0.63 0.43 
24.05 0.28 0.04 23.35 24.52 -0.33 -0.21 
24.74 0.25 0.04 24.10 25.22 -0.52 0.78 
25.32 0.17 0.03 24.85 25.61 -0.66 0.62 

MONTHLY STATISTICAL SUMMARY FOR 20 METER SIGMA-! 

25.70 0.15 0.03 25.32 25.99 -0.53 0.44 
25.93 0.16 0.03 25.41 26.24 -1.03 2.28 
26.06 0.14 0.Q2 25.68 26.37 -0.31 1.17 
26.01 0.18 0.03 25.55 26.33 -0.32 0.18 
25.83 0.21 0.03 25.27 26.25 -0.44 0.26 
25.52 0.22 0.03 24.94 25.94 -0.54 0.60 
25.13 0.35 0.06 24.41 25.99 -0.03 -0.51 
24.54 0.46 0.07 23.72 25.42 0.29 -0.63 
23.85 0.38 0.06 23.00 25.03 0.79 1.66 
24.14 0.27 0.04 23.42 24.72 -0.15 0.49 
24.79 0.25 0.04 24.12 25.22 -0.70 0.90 
25.34 0.16 0.03 24.95 25.65 -0.30 -0.20 
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MONTHLY STATISTICAL SUMMARY FOR 30 METER SIGMA-! 

JAN 42 25.73 0.14 0.02 25.33 25.96 -0.66 0.51 
FEB 41 25.93 0.16 0.03 25.42 26.25 -0.72 1.55 
MAR 39 26.07 0.16 0.03 25.74 26.37 -0.31 -0.27 
APR 46 26.05 0.17 0.03 25.62 26.40 -0.17 -0.48 
MAY 50 25.94 0.18 0.03 25.59 26.32 -0.06 -0.45 
JUN 54 25.79 0.23 0.03 25.27 26.27 0.10 -0.15 
JUL 53 25.64 0.35 0.05 24.76 26.32 -0.63 -0.20 
AUG 50 25.41 0.45 0.06 23.86 26.06 -1 .25 2.05 
SEP 46 24.52 0.43 0.06 23.69 25.58 0.50 0.36 
OCT 49 24.35 0.32 0.05 23.72 24.98 0.15 -0.29 
NOV 48 24.90 0.27 0.04 24.18 25.49 -0.56 0.94 
DEC 43 25.40 0.16 0.02 25.00 25.76 -0.26 0.29 

MONTHLY STATISTICAL SUMMARY FOR 50 METER SIGMA-! 

JAN 42 25.80 0.14 0.02 25.46 26.05 -0.51 -0.19 
FEB 4~ 26.01 0.14 0.02 25. 26.34 -0.35 0.70 
MAR 38 26.1' 0.13 0.02 25. 26.39 -0.09 -0.64 
APR 48 26.15 0.16 0.02 25.1 26.48 0.01 -0.75 
MAY 51 26.15 0.14 0.02 .~ 26.47 0.22 -0.24 

UN 54 26.20 0.14 0.02 25. 26.46 0.03 -1 .01 
UL 53 26.20 0.17 0.02 25. 26.55 -0.38 0.1 5 

~UG 51 26.12 0.16 0.02 25.67 26.43 -0.56 0.13 
SEP ~ 25.67 0.33 0.05 24.65 26.38 -0.52 1.04 
OCT 47 25.15 0.43 0.06 24.23 25.96 -0.25 -0.47 
NOV 48 25.21 0.27 0.04 24.53 25.76 -0.54 0.44 
DEC 43 25.52 0.17 0.03 25.12 25.83 -0.27 -0.58 

MONTHLY STATISTICAL SUMMARY FOR 75 METER SIGMA-! 

JAN 44 25.92 0.16 0.02 25.53 26.18 -0.51 -0.31 
FEB 43 26.09 0.12 0.02 25.75 26.38 -0.09 1.14 
MAR 39 26.19 0.11 0.02 26.01 26.44 0.12 -0.19 
APR 47 26.24 0.14 0.02 25.95 26.54 0.06 -0.76 
MAY 51 26.30 0.11 0.02 26.08 26.55 0.19 -0.47 
JUN 53 26.36 0.12 0.02 26.08 26.63 -0.23 -0.54 
JUL 51 26.39 0.13 0.02 26.10 26.69 -0.04 -0.13 
AUG 50 26.36 0.12 0.02 26.04 26.66 -0.09 0.21 
SEP 49 26.19 0.16 0.02 25.74 26.50 -0.70 0.58 
OCT 48 25.99 0.22 0.03 25.25 26.38 -1.15 2.35 
NOV 46 25.77 0.22 0.03 24.96 26.16 -1 .10 2.88 
DEC 42 25.74 0.16 0.03 25.46 26.08 0.07 -0.47 
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MONTHLY STATISTICAL SUMMARY FOR 100 METER SIGMA-! 

JAN 43 26.08 0. 14 0.02 25.80 26.38 0.05 -0.84 
FEB 43 26.20 0.12 0.02 25.91 26.48 0.16 0.58 
MAR 38 26.27 0.10 0.02 26.10 26.47 0.18 -0.47 
APR 48 26.35 0.12 0.02 26.10 26.65 0.06 -0.01 
MAY 50 26.40 0.10 0.01 26.24 26.62 0.28 -0.50 
JUN 53 26.47 0.12 0.02 26.23 26.90 0.56 2.08 
JUL 52 26.49 0.12 0.02 26.26 26.76 0.18 -0.41 
AUG 50 26.47 0.11 0.02 26.25 26.72 0.05 -0.34 
SEP 50 26.39 0.12 0.02 26.04 26.64 -0.42 0.77 
OCT 48 26.32 0.12 0.02 26.07 26.62 0.12 -0.03 
NOV 46 26.18 0.13 0.02 25.93 26.48 0.16 -0.52 
DEC 43 25.99 0.14 0.02 25.68 26.39 0.39 0.70 

MONTHLY STATISTICAL SUMMARY FOR 125 METER SIGMA-! 

JAN 3T 26.25 ill D.03T 25.97 26.54 0.13 -0.42 
FEB 30 26.32 '.1: 0.021 26.00 26.5E -0.75 1.05 
MAR 26 26.38 .10 0.02 26.16 26.5E -0.72 0.56 

""APR 35 26.42 (f.1 0.02 26.19 26.6. -0.37 -0.32 
MAY 35 26.48 0.10 '0:02 26.30 26.67 -O.OE -0.78 , JUN 36 26.53 0.10 0.02 26.33 26.7 -O.OS ' :0:76 

JUL 35 26.54 0.10 0.02 26.34 26.7, -0.21 -0.6<1 
AUG 34 26.53 0:10 o:G2 26.34 26.72 -0.2' -0.1 
SEP 37 26.S( 0.11 0.02 26.2( 26.69 -0.73 0.3, 
OCT 35 26.48 0.12 0.02 26.18 26.7: -0.1: 0.1 

NOV 34 26.42 Cf.T5 0:00 25.99 26.64 -1 .04 1.2E 
DEC 29 26.22 0.14 0.03 25.96 26.57 0.53 0.2E 

MONTHLY STATISTICAL SUMMARY FOR 150 METER SIGMA-! 

JAN 42 26.47 0.16 0.03 26.10 26.82 0.04 -0.43 
FEB 43 26.46 0.13 0.02 26.12 26.69 -0.66 0.16 
MAR 38 26.48 0.11 0.02 26.19 26.67 -0.46 -0.26 
APR 47 26.53 0.10 0.02 26.34 26.82 0.39 0.71 
MAY 51 26.57 0.10 0.Q1 26.35 26.81 -0.06 -0.15 
JUN 52 26,62 0.11 0.02 26.41 26.91 0.10 0.27 
JUL 52 26.63 0.10 0.01 26.38 26.64 -0.13 -0.39 
AUG 50 26.62 0.10 0.01 26.41 26.83 -0.19 -0.49 
SEP 52 26.62 0.11 0.02 26.37 26.64 -0.21 -0.24 
OCT 49 26.62 0.10 0.02 26.36 26.85 -0.20 0.04 
NOV 47 26.60 0.12 0.02 26.26 26.64 -0.44 0.78 
DEC 43 26.50 0.15 0.02 26.12 26.64 0.29 0.17 
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MONTHLY STATISTICAL SUMMARY FOR 175 METER SIGMA-! 

JAN 39 26.65 0.14 0.02 26.30 26.84 -0.76 -0.05 
FEB 42 26.58 0.12 0.02 26.24 26.78 -0.59 0.51 
MAR 37 26.58 0.12 0.02 26.27 26.84 -0.14 0.81 
APR 44 26.61 0.10 0.02 26.36 26.84 -0.03 0.25 
MAY 49 26.66 0.10 0.Q1 26.41 26.87 -0.40 0.17 
JUN 52 26.69 0.11 0.02 26.43 26.96 -0.08 0.09 
JUL 52 26.71 0.10 0.01 26.48 26.91 -0.36 -0.31 
AUG 49 26.72 0.10 0.01 26.55 26.97 0.18 -0.52 
SEP 50 26.74 0.10 0.01 26.55 26.93 0.16 -0.66 
OCT 47 26.76 0.10 0.02 26.55 27.00 0.30 -0.06 
NOV 46 26.77 0.11 0.02 26.54 27.05 0.27 -0.34 
DEC 39 26.65 0.12 0.02 26.40 26.88 0.03 -0.65 

, 
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Appendix C-3. Monthly average density anomalies by year at standard depths. 
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MONTHLY AVERAGE SURFACE SIGMA-t ANOMALIES 

YEAR JAN MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVG 

1946 0.21 0.13 -0.38 -0.30 0.03 0.22 0.14 0.01 
1947 0.10 D.13 D.12 -=0.04 0.34 0.34 0.17 
1948 0.1' 0.01 -0.07 0.06 0.04 
1949 0.11 -0.04 0.41 0.28 0.19 
1950 -0.02 -0.29 Q.25 0.10 0.10 0.22 0.12 -0.11 0.05 

1951 -:om -=aT -::0:38 1:"65 -0.52 -0.55 -0.41 0.51 0.40 l .04 -0.17 
1952 --=0.06 '.20 -0.1 -0.07 -0.18 -1.12 -0.36 -I 1.29 -0.05 -0.27 
1953 -0.17 - '.70 -0.3E -0.3C 0.45 0.39 '.29 O.le 0.21 -0.01 

1954 Q.i6 -=o:og -=0:26 -:0.03 'Q.27 o:3C o.OC 0.42 0.61 -0.4E 0.39 0.24 0.2' 
1955 0:11 0.08 -0.18 -0.1 0.03 0.25 0.28 0.45 0.54 0.09 0.11 0.15 
1956 -0.12 -0.17 -0.10 -006

1 

0.08 0.03 0.24 0.56 0.51 0.36 0.1' 0.02 0.1 
1957 o:oa D.19 lff2 . -I C16 -:0:22 -=0:52 0.27 0.00 -0.3' O.OJ -0.05 
1958 -=0:15 -0.30 -0.35 -0.34 -I '.14 -0.1 -o.2e 0.17 0.2C 0.19 0.04 0.15 -0.07 
1959 0.14 0.28 0.27 0.30 1.20 0 .25 0.03 -0.21 0.05 0.09 0.05 -0.06 0.12 

1960 --=0.06 -0.21 -0.10 --:o:T5 --=0.25 0.09 -0.23 -0.29 0.10 0.06 0.09 -0.09 
1961 ~ 

, 0.01 -0.22 -0.14 -0.15 0.26 1.23 -0.1 5 -0.00 
1962 -o.e 0.09 -0.1 0.02 0.15 -0.09 0.26 0.48 1.05 -0.29 0.05 
1963 -0.17 0.02 0.13 O. D.TIi Q.21 0.06 0.39 0.39 .15 -0.04 0.1: 0.13 

1964 -:0:16 0.13 0.22 0 .24 0.2E o.oe 0.67 0.48 0.21 0.27 0.28 0.17 0.24 
1965 0.21 -0.04 -0.l7 0.14 -0.24 0.06 0.54 0.56 0.47 0.43 0.3J 0.22 
1966 0.06 -0.04 -I . --=0.06 D.Qj ~ 0.55 0.52 0.52 0.28 -0.1 : 0.16 

1967 -:0:31 -0.1 0.00 -I .l9 -0.1' -0.02 -0.14 -0.2~ 0.10 1.01 0.01 0.18 -0.06 
1968 0.17 0.00 -0.04 -I .l6 0.10 0.2J 0.2e O.4E 0.23 1.03 -0.01 0.00 0.12 
1969 0.08 -0.20 -0.2 -O.lJ --=0.06 -0.15 0.3C 0.45 0.22 l.24 0.12 -0.17 0.04 

1970 --:o.i6 --:0:34 -=0:49 -:0.29 -0.3e -0.5e - -O:5~ -0.71 -l.33 -0.65 -0.40 -0.44 
197f --=o.os -0.33 -0.30 -0.19 -O.le -0.31 -0.35 -0.51 -0.17 1.03 0.02 0.03 -0.2C 

1972 -0.01 0.12 0.13 0 .22 0.22 0.2' 0.21 -O.O~ O.OC - 1.08 0.16 O.H 
1973 o.oa 0.00 -:o:oi -:0.42 -:cITg -=o:sc -=O:5C -o.oe 0.04 -l.07 0.20 0.05 -0.17 
1974 0:03 0.09 0.11 0.22 0.36 0.07 0.01 -0.45 -0.94 1.65 -0.33 -0.13 

1975 -0.05 0 .15 O.4E -0.12 -0.2e -0.21 1.06 0.15 0.14 0.03 
1976 (f.Q4 -=0.07 0:07 0:11 ill 0:35 o:3E 0.02 0.26 0.52 0.32 O.H 
1977 0:25 0.30 0.17 0.1) 1.15 -0.1 -om -O.H -0.15 1.21 -0.15 0.10 0.0< 

1978 -0.06 0.02 -0.11 1.07 0.4J 0.1 0.22 1.38 0.34 O.lE 
1979 0.12 0.04 0.03 0:14 0.00 --:o:T4 41 C -0.3C 0.1 0 .30 0.08 0.04 0.D1 

~ m 0.00 -=0:03 0.04 0.02 0.19 0.14 0.47 0.1 
[04 0.01 -0.12 -0.14 -0.1 -0.18 -0.11 -O.O~ -0.01 -o.oe 

1982 .10 0.21 0.22 0.19 0.19 0.2' 0.40 -0.0' 0.03 -0.24 0.1 

~ 
-:Q.1jj 470 -0.69 -0.38 -0.60 -0.3J -0.34 -0.3C -0.24 -0.41 

--=0.24 -0.17 -0.51 -0.69 -0.44 -1.14 -0.88 -0.6C -0.5' -0.25 -0.21 -0.51 
1985 -0.01 -0.04 0.05 0.1 0 0.16 0.27 0.30 -0.1 -0.3' ~.34 -O.OE O.OC 

""'i986 --:0:02 Q.04 --:0.05 -I ["04 -O.OE -O.OE -0.01 0.04 0.2~ 0.14 0.2E 0.05 
1987 0:23 0.05 -I 1.45 -0.2E -0.05 -0.24 0.1 0.55 0.2: 0.11 0.1 0.04 

1988 0.15 ME o.oc 0.05 0.19 0.1~ -O.OE ~.1E o.oe -0.05 0.04 
""'i989 --:0:04 --=0.06 0.21 0.37 0.3C 0.19 0.2' -0.01 1.3i 0.31 0.3C 0.2C 
1990 0:14 

~~ 
0.11 0.17 0.36 0.29 0.19 0.2' 0.09 l.3: 0.21 O.H 

1991 O. -0.07 -0.31 -0.34 -0.44 -0.561 0.1 0.1 4 -l.S: -0.7 -O.4e -0.2e 
1992 -0.64 -1 .44 0.07 ~ -=0:02 411 -0.D1 O.DE I.1C -0.0 -o.m -O.H 

""'i993 -:0:04 --:o:T2 -=0:35 -=0:37 -0.07 -0.04 0.04 O. O~ 0.44 1.31 0.09 0.Q1 -0.01 
Ii994 o:D2 O.OC 0 .01 -O.D1 0.D1 -O.2E -1.11 -0.74 l.O -O.H -O.DE -0.21 

1995 -0.2, -0.65 -0.9' -0.7E -0.51 -0.5' -0.24 ~.20 0.10 0.07 -0.3~ 

1996 -o.DE -0.2 ' -O. le -o.il 0.01 o .~ 0.2E 0.1C -0.21 -0.08 -0.12 -0.11 -0.05 
Ii9 17 --:o:T4 O. -0.2, 0.21 -O.H -0.1 O.OC -0.25 -0.18 -0.0: -0.05 
Ii9 18 ~D.1 -O.H -0.24 -0.41 -0.51 -O.!X -0.41 0.21 0.08 0.02 0.1 -O.H 

I 1939 0.01 -0.1 -0.31 ~ -=o:3l ~ -0.7e -0.41 -0.08 0.02 O.Oi -0.2e 
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MONTHLY AVERAGE 10 METER SIGMA-t ANOMALIES 

IYEAR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC _AVG 

1946 0.37 0.37 
1959 0.1 0.29 0.37 0.29 0.21 0.22 -0.03 -0.26 0.04 0.1: 0.14 -O .~ 0.12 
1960 -0.07 -0.15 -0.09 -0.18 -0.25 0.00 0.03 -0.34 0.08 0.08 0.11 -0.07 
1961 0.02 0.08 0.03,-0.30 - ).21 -0.10 0.29 -0.14 -0.15 -0.05 
~962 -0.06 0.10 -0.04 0.00 0.09 '.12 0.23 0.38 0.1: -OJ.§. 0.05 
1963 -0.16 0.01 0.14 0.14 0.10 0.10 L04 0.32 0.37 0.19 -0.03 0.07 0.11 
1964 -0.1 0.06 0.20 0.23 0.31 0.09 0.53 0.51 0.23 0.30 0.31 0.14 0.23 

-.!! 65 0.05 0.11 ~ -\1.03 0.03 -0. ).01 0.38 0.47 OAt) 0.31 0.13 
11 66 0.15 -0.02 -0.14 0.01 O. L08 0.42 0,'19 0.50 0.19 -0.13 0.14 
11 67 -0.38 -0.19 0.04 -0.05 -0.16 -0. -I .25 -0.35 0.04 -0.05 0.00 0.21 -0.10 
1968 0.14 -0.02 -0.05 -0.10 0.04 ,0.21 ),20 0.36 0.21 0.02 -0.03 0.01 0.08 
1969 0.14 -0.04 -0.16 -0.15 -0.06 -0.16 .18 0.23 0.18 0.28 0.16 -0.15 0.04 
1970 -0.16 -0.35 -0.42 -0.30 -0.40 -0.55 ).41 -0.72 -0.25 -0.65 -0.34 -0.41 
1971 -0.J4 -0.3: -0.25 -0.18 -0.22 _-0.36 J.35 ,0c64 -0,: -0.01 0.07 0.05 -0.22 
1972 O. JO 0.1 0.17 0.25 0.18 0.1' '.14 -0.24 -0.1 -O.H 0.15 0,07 
1973 0.J5 0.0: 0.06 -0.13 -0.76 -0.45 L64 -0. 17 -0. -0.0' 0.21 0.12 -0.16 
1974 0.04 0.07 0.13 0.25 0.29 0.01 -0.10 -0.44 -0.92 -0.67 -0.40 -0.16 
J!l7~ -0.06 0.12 0.1: 0.39 -0.08 -0.35 -0.06 0.09 0.18 0.11) 0.05 
1976 0.04 0.02 0.03 0.14 0.15 0.29 0.63 0.39 0.04 0.22 0.47 0.23 0.22 
1977 0.15 0.21 0.04 0.05 0.13 -0.16 0.17 -0.11 -0.19 -0.18 -0.14 0.10 0.0' 

J!l78 ~01 0.01 -0.06 -0.08 -0.09 0.35 O.le -0.35 0.12 0.42 ~4fi 0.08 
1979 0.11 0.10 0.08 0.1' 0.05 -0.03 -0.33 0.01 0.31 0.06 0.03 0.05 
1980 0.07 -0.04 -0.05 -0.02 0.12 0,'17 0.45 0.14 

J!l81 -0.10 ,.:Q,QZ -QJ..5 -0.21 -0.1: -0.24 -0.08 Q,()() -0'12 -0.15,-0.1: 
1982 0.08 0.19 0.23 0.20 0.13 0.1: L40 -0.02 -0.02 -0.26 0.1 
1983 0.02 -0.591 -0.74 -0.45 -0.51 -0.20 -0.30 -0.30 -0.31 -0.22 -0.36 
1984 -0.17 -0.17 -0.24 -0,'11 -0.20 -J .61 -0,,12 -0.58 -0.51 -0.25 -0.18 -0.31 
1985 -0.02 -0.04 0.07 0.09 0.22 0.30 L34 -0.14 -0.35 -0.34 -0.02 0.01 
1986 -0.01 0.08 0.03 -0.05 -0.10 -0.14 - .17 -0.02 0.26 0.29 0.12 0.26 0.05 
1987 0.22 0.05 -0.20 -0.22 -0.021 -0.16 0.06 0.50 0.23 0.1' 0.16 0.07 
1988 0.13 0.04 -0.01 0.07 0.60 0.47 -0.09 -0.17 0.10 -0.04 0,1: 
1989 -0.05 -0.03 0.19 0.36 0.26 0.02 0.14 -0.05 0.46 0.31 0.30 0.17 
1990 0.15 0.22 0.14 0.15 0.34 0.25 >.10 0,29 0.1 -0.40 0.22 0.14 

J!l91 0.02 -0.06 -0.31 -0.38 -0,'11 1.50 0.05 O. -0,'13 -0.62 -0.45 ,-0.27 
1992 -0.47 -0.67 0.04 0.01 0.03 0.06 -' 1.07 -0.21 0.0 0.16 -0.07 -0.07 -0.10 
1993 -0.04 -0.12 -0.09 -0.2 ' -0.26 -0.06 0.10 0.01 0.60 0.31 0.09 0.04 0.03 

J!l94 Jl,,02 ~3 -~ -0.02 0.03 1.36 -1 .04 -0,&1 0.02 -0.10 -0.05 ,-0.21 
1995 -0.21 -0.58 -0.88 -0.69 - 1.58 -0.68 -0.24 -0.13 0.11 0.02 -0.37 
1996 -0.05 -0.2' -0.16 -0.15 -0.05 0.00 .14 0.05 -0.27 -0.06 -0.12 -0.10 -0.08 
1097 -0,14 -O.l -0.24 -0.1 -1.19 -0.25 -0.06 -0.22 -0.1 9 -0.02 ,-0.15 
1098 -0.13 -0.16 -0.20 -0.49 -0.50 -11.58 -0.43 0.32 0.10 0.01 0.1' -0.18 
1!199 0.07 -0.07 -0.24 -0.32 -0.34 -0.90 -0.92 -0.45 -0.08 0.02 0.08 -0.29 



• 
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MONTHLY AVERAGE 20 METER SIGMA·t ANOMALIES 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVG 

1952 -0.18 -0.18 
1954 -0.03 -0.13 -0.08 
1955 -0.1: -0.01 -0.07 
1956 0.28 0.28 
1957 0.15 0.07 -0.31 -0.03 

-0.08 -0.08 
1959 0.22 0.28 0.32 0.27 0.1: 0.03 0.00 -0.23 -0.24 0.10 0.1' -0.02 0.08 
1960 -0.03 -0.12 -0.14 -0.21 -0.31 0.20 -(.18 -0.57 ~9 0.12 -0.12 
1961 0.06 0.06 0.04 0.03 -0.12 (.1 9 0.13 -0.06 -0.21 0.01 
1962 -0.05 0.07 0.03 -0.07 -0.05 0.09 ('.74 0.21 0.19 -0.16 0.10 
1963 -0.05 0.01 0.14 0.12 0.10 0.06 -0.54 -0.17 0.18 U8 -0.08 0.07 0.00 
196< -0.09 0.' 0.20 0.21 0.14 0.29 0.28 0.11 0.15 1.33 0.37 0.1 0.19 
196! 0.05 O. -0.03 -0.06 -0.02 -0.26 0.04 0.59 1.09 1.52 0.34 0.30 0.22 
19SE O. 0.03 -0.15 0.04 -O .Ol 0.25 0.66 0.33 0.56 0.13 -0.13 0.16 
1967 -0.35 -0.19 -0.03 0.00 0.01 -0.06 0.09 0.20 -0.08 -0.04 0.02 0.20 -0.Q2 
1961 0.15 -0.07 -0.05 -0.10 -0.03 0.1 -0.35 O.OC 0.02 0.05 -0.02 -0.01 -0.03 
196! 0.15 -0.09 -0.14 -0.1' -0.17 -0.03 0.06 -0.36 -0.14 0.27 0.14 -0.15 -0.05 
1971 -0.18 -0.28 -0.37 -0.31 -0.36 -0.61 -0.69 -0.7C -0.22 -0.66 -0.30-0.43 
1971 0.00 -0.31 -0.20 -0.18 -0.28 -0.31 -0.33 -0.65 -0.52 -0.08 0.01 0.05 -0.23 
1972 0.02 0.06 0.17 0.20 0.14 0.1: -0.19 -0.75 -0.22 -0.1' 0.10 -0.04 
1973 0.14 0.01 0.07 O.()() . -0.38 0.09 -0.05 -0.36 -0.37 -0.04 0.16 . 0.09 -0.05 
197"- 0.03 0.04 0.1 : 0.22 0.21 -0.1 -0.36 -0.04 -0.44 -0.64 -0.40 -0.13 
1975 -0.05 0.05 0.13 0.27 0.20 0.38 0.18 0.16 . 0.1: 0.16 
1976 0.02 0.051 0.07 0.09 (1 .15 0.27 -0.04 -0.17 0.22 0.40 ~.23 0.12 
197 0.23 0.16 0.03 0.05 0.15 -0.05 0.13 -1).42 -0.04 -0.19 -0.10 0.1 0.01 
197: 0.04 -0.04 -0.07 -0.05 -0.09 (1.22 -0.39 -0.92 -0.15 0.39 0.40 -0.06 
197' 0.18 0.04 0.07 0.05 1.39.0.27 -0.49 -0.33 ~ -0.03 -0.01 0.03 
1980 -0.01 -0.05 -0.06 -ll.lC 0.34 0.56 0.17 0.12 
1981 -0.03 -0.06 -0.15 -0.14 -0.02 -0.82 -0.10 0.16 -0.16 -0.16 -0.15 
1982 0.15 0.15 0.22 0.19 0.10 -0.04 0.28 -0.26 -~ -0.25 0.05 
1983 -0.02 
1964 -0.19 -0.21 
1985 0.01 -0.09 
1986 0.00 0.05 
1987 0.18 0.00 
1988 0.09 
1989 -0.07 -0.05 
199Q _0.17 0.20 
1991 -0.03 
1992 -0.37 -0.56 
1993 -0.03 -0.09 
1994 0.03 -0.09 

1995 ~ 
1996 -0.02 
1997 -O.C 
1998 -0.1 
1999 0.1 

-0.40 -0.63 -0.35 -0.28 -0.49 -0.43 -0.30 -0.39 -0.22 -0.35 
-0.17 -0.14 0.23 -0.35 -0.04 -0.38 -0.44 -0.29 -0.15 -0.19 

0.07 0.10 0.20 0.25 0.27 1. 02 -0.47 -Q,,34 0.031 0.00 
0.06 -0.04 1.12 -0.16 -0.71 1.19 0.07 0.28 0.04 0.23 -0.01 

0.15 
-0.08 
0.02 
O.OC 

-O.lC -11.20 0.03 0.00 -I .18 0.49 0.24 0.10 0.12 0.06 
0.04 ).02 0.02 0.75 0.83 -0.27 0.00 0.21 -0.06 0.16 
OJ.7' .0.35 0.23 -0.30 0.16 -O~ 0.55 0.27 0.33 0.13 
0.13 0.27 0.21 0.00 0.11 O~ -0.18 0.21 0.18 

-0.23 -0.28 -0.28 0.17 0.29 0.27 -0.10 -0.70 -0.37 -0.12 
0.06 -0.04 -(1.03 -0.49 -0.32 O~ 0.23 -0.05 -0.08 -0.13 

-0.13 -0.18 -ll.16 -0.48 -0.46 0-:65 0.29 0.03 0.01 -0.05 
0.00 -0.09 -0.01 -0.51 -0.61 -0.90 0.07 -0.08 0.03 -0.20 

-0.52 -0.53 -(1.60 -0.55 .(1.77 -0.04 0.02 0.09 0.03 -0.30 
-0.14 -0.15 -0.07 -(1.14 -0.13 1.09 -0.21 -0.02 -0.15 -0.10 -0.1' 

-0.13 -0.22 1.00 0.13 -(1.28 -0.30 -0.06 -0.22 -0.01 -0.12 
-0.16 -0.19 -0.32 -0.13 -0.33 OJ7 0.27 0.1' -0.02 ~ 0.00 
-0.03 -0.21 -0.30 -0.18 -0.33 -0.34 -0.14 -0.09 0.02 0.05 -0.13 
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MONTHLY AVERAGE 30 METER SIGMA-t ANOMALIES 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVG 

1946 0.03 -0.85 -1.06 -0.56 -0.22 0.12 0.18 -0.34 
1947 0.17 -0.06 -0.33 -0.76 0.04 0.37 -O.lC 
1948 D.13 lfi4 -:0.52 --:0:23 -0.05 -0.01 

1949 -0.44 -0.38 -0.03 0.20 -0-:T6 
1950 0.24 0.29 -0.18 -0.45 -0.13 0.06 0.04 -O.lC -0.03 
1951 -0.03 -0.17 -0.34 -0.48 -0.43 -0.27 -0.17 0.10 -0.48 -0.25 -0.25 

1952 0:13 --:0:05 --.:0.15 --=0.14 om -O.4E -0.07 -0.08 
1953 -:0:23 -0.32 -0.32 -I -0.65 -0.54 -0.41 0.05 0.02 0.12 -0.26 
1954 0.21 -0.07 -0.29 0.04 -I -0.13 0.25 0.52 0.33 0.37 0.12 
1955 0.13 0.13 -0.26 --:0.22 -0.72 -=0:82 --0.49 0.39 0.11 0.08 -0.17 

19s6 --:0:12 --.:0.15 ~f -0.15 -0.12 -0.27 -0.11 0.49 0.24 0.13 0.02 -0.06 -0.02 
1957 0.05 0.16 -0.38 -0.61 -0.45 0.29 -0.03 -0.19 -0.12 0.06 -0.12 
1958 -0.19 -0.26 -0.33 -0.27 -O.4C -1.08 -1.67 -0.04 -0.03 0.16 -0.41 

19s9 o:2s 026 0.3iJ 0.23 0.00 -0.18· -0.14 0.02 0.00 0.09 -0.05 0.07 
-1960 -0.07 -0.24 -0.16 -0.18 -0.26 -0.04 0.13 0.17 -0.58 0.14 O.OC 0.08 -0.08 
1961 0.05 0.03 0.03 -0.43 0.21 0.02 -0.01 -0.05 -0.23 -0.22 -0.06 

1962 -:0.67 o:os om --=o.T4 --:0:00 0:07 Q.38 -0.22 0.1 -0.19 -0.01 
1953 -=0:03 M1 0.1 0 0.08 0.03 -0.09 -0.08 -0.03 -0.02 -0.11 0.03 -0.01 
1964 -0.08 0.08 0.17 0.19 0.18 0.37 0.02 -0.16 -0.25 0.50 0.38 0.15 0.1 

1965 Q]7 Q]4 --:0.67 --.:o.og --=o:t --.:oM (f12 Q.33 0.92 0.42 -0.43 0.24 0.15 
1966 0:06 0.02 -O.lE -0.04 -0.14 0.11 0.2C -0.13 0.69 0.21 -0.14 O.OE 
1967 -0.30 -0.1 8 0.00 -0.02 -0.03 -0.01 0.08 0.23 0.30 -0.1 0.1 C 0.1 e 0.02 
1968 0T1 -:o.oa --:0.67 --=o.T4 --=o.T --=0.62 --=0:63 --=0:21 -0.22 -0.10 -0.05 -0.02 -0.13 

1969 lfi4 --=o.T ~lE -0.2C -0.2< -0.13 -0.17 0.08 0.12 0.25 0.24 -0.1 -om 
1970 -0.15 -0.3' -0.34 -0.34 -0.31 -0.5C -0.88 -1.12 -0.27 -0.67 -0.32 -0.48 
1971 0.00 -0.24 -O.lE -0.2' -0.28 -0.10 -0.28 -0.75 -0.28 -0.03 0.Q2 -0.0· -0.19 

1972 o:oa ~ 0.14 0.1E O.OE 0.2C -0.04 -0.32 -0.24 -0.01 0.04 0.00 
1973 0.14 -0.01 O.OE O.OS -O.OS 0.09 -0.04 -0.48 -0.9C -0.27 0.22 0.05 -0.10 

1974 0.02 0.07 0.14 O.lS C.17 -0.3· -0.57 0:130.01 -0.561 -0.43 -0.10 
1975 --:o:D6 (J.03 --0:6< iJ:1C -O.OE -0.01 0.63 0.17 0.13 0.10 
1975 0.02 -o.oe 0.01 o.oe 0.07 -0.02 -0.1E O.OC -0.02 0.06 0.34 0.18 0.04 

1977 0.2 0.18 O.OE 0.07 0.12 -0.11 -0.1C -0.57 -0.15 -0.31 -0.03 0.06 -0.05 
1978 0:06 0:01 --:0.67 --=o:oi ----=o:TI OAC (ff --=o:oi -0.41 0.35 0.03 
1979 0:26 O.OE O.OS -O.OE 0.2E 0.24 -0.24 -0.82 0.05 -0.05 0.00 -0.02 

1980 0.05 -om -0.0< -0.14 -O.OE 0.2C 0.0' -0.39 -0.05 
1981 0.01 -:o.oa --.:0.15 --:o:D6 (ff 027 O.4C 0.01 -0.09 -0.21 D.02 

1982 0:16 D:13 0.22 0.1S 0.1. -0.1 0.22 0.16 -0.15 -0.26 0.07 
1983 -om -0.02 -0.04 O.4C 0.01 -0.21 -0.33 -0.45 -0.4' -0.25 -0.13 
1984 -0.19 -:o:2C ---=o:1E --=o.T (ff ~ ---=0:15 0.36 -0.12 -0.32 -0.06 -0.10 

1985 (J.03 --:o:m 0.0, 0.07 0.1, 0.21 0.24 0.16 -0.66 -0.51 0.03 -0.02 
I 1986 -0.01 0.0, 0.0, -0.0, -0.1 -0.0, -0.47 O.H -0.38 0.07 0.07 0.2C -0.04 

1987 0.1E O.OC 0.0' O.O! -0.1, --:o:Ttl --:0:07 0.73 0.17 0.1< o.oe 0.09 
1988 o:oe 0:03 -~ [2 -0.48 0.53 -0.16 0.30 0.62 -0.1< 0.19 

39 --:o:m 0.17 1.21 1.2 -0.17 0.12 0.62 0-:63 0.2E 0.31 0.24 
i06~1S 0.21 0.17 0.11 . H J.O -0.09 0.55 0.98 -0.05 0.18 0.23 

1 ,1 -0.0, -0.10 -0.18 -0.2, -:0:22 o:m 0:26 -0.17 0.51 -0.6S -0.% -0.12 
Ii992 -:0:3! -:0:57 (f.Q2-0.07 -0.1' -0.12 -0.73 -0.39 -0.09 0.12 0.01 -0.14 -0.2( 
Ii993 o:oi --:0:01 0.01 -0.11 -0.2, -0.26 -0.76 -0.25 0.44 0.67 0.0< -0.04 -0.04 

1994 0.0 -0.11 -0.03 -0.11 0.11 -:0:03 0:06 -0.74 -0.13 0.0, O.OE -0.08 
1995 -:o:og --:0:28 --=0:45-0.16 -0.44 -0.34 -0.07 0.54 O.lE 0.01 -0.11 

1996 62 --:0:28 ~.13 -0.15 -0.13 -0.2l -0.53 -0.18 -0.51 -0.07 O.OE -0.12 -U.1B 
f997 07 -0.14 -0.27 -0.07 -0.10 0.330.25 -0.1 E -0.2E -0.04 -0.05 
1998 12 -0.18 -0.16 -0.30 -024 --=0:33 0:4li 0.36 0.22 0.07 0.12 -0.01 
1999 0.18 -0.03 --:0.22 --=o:i7 --=o:TIi --:0:08 -~iJ.Ol 0.03 O.OS 0.0, 0.01 -0.02 
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MONTHLY AVERAGE 50 METER SJGMA-t ANOMALIES 

YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVG 

1946 0.06 -0.28 -0.50 -0.11 -0.46 0.15 0.19 -0.14 

• 1947 0.14 -0.10 -0.18 -0.39 -0.19 0.54 -0.03 
1948 0.19 0.04 0.03 -0.11 -0.11 0.01 
1949 -0.22 0.12 0.09 0.22 0.05 
1950 0.30 0.02 0.24 0.20 0.46 0.23 0.09 0.22 
1951 0.09 -0.25 -0.33 -0.34 -0.01 -0.11 -0.08 0.79 -0.03 
1952 0.19 -0.01 0.09 0.18 0.18 0.03 0.14 -0.08 0.09 
1953 -0.20 -0.04 0.13 0.09 -0.07 -0.19 -0.28 -0.21 -0.13 0.10 -0.08 
1954 0.10 -0.05 -0.19 -0.13 -0.04 0.03 0.10 0.28 0.73 0.49 0.11 0.34 0.15 
1955 0.12 0.14 -0.26 -0.10 0.09 0.15 -0.10 -0.14 0.13 0.29 0.15 0.04 
1956 0.08 -0.08 -0.17 -0.13 -0.05 0.07 0.04 0.14 0.26 0.12 -0.05 -0.12 0.01 
1957 0.00 0.09 0.02 -0.06 -0.08 -0.18 -0.16 0.14 0.10 0.21 0.1 4 0.00 0.02 
1958 -0.08 -0.29 -0.27 -0.12 -0.13 -0.19 -0.26 -0.32 -0.08 -0.02 0.15 -0.15 
1959 0.27 0.24 0.21 0.05 -0.21 -0.19 -0.17 -0.01 0.14 -0.15 0.02 
1960 -0.13 -0.18 -0.14 -0.14 -0.14 -0.12 -0.09 0.11 0.40 -0.05 0.12 -0.03 
1961 -0.02 0.00 -0.02 -0.19 0.05 -0.01 -0.13 -0.18 -0.13 -0.07 
1962 -0.15 0.04 -0.03 -0.16 -0.05 -0.06 0.09 0.09 0.07 0.11 0.00 
1963 -0.04 0.00 0.05 0.06 0.00 0.09 0.12 0.03 0.16 0.01 0.36 0.02 0.07 
1964 -0.20 0.00 0.10 0.16 0.08 0.21 0.22 0.16 0.08 0.36 0.28 0.26 0.14 
1965 0.04 0.00 -0.1 4 -0.03 -0.13 -0.20 -0.01 0.14 0.13 0.05 0.34 0.16 0.03 
1966 0.15 0.00 -0.18 -0.08 -0.25 -0.09 0.02 0.13 0.30 0.05 -0.25 -0.02 
1967 -0.29 -0.06 -0.06 -0.06 0.01 0.04 0.10 0.12 0.07 0.14 0.36 0.15 0.04 
1968 0.03 -0.10 -0.09 -0.13 -0.25 -0.23 -0.33 -0.33 -0.40 -0.83 -0.30 -0.04 -0.25 
1969 0.07 -0.15 -0.20 -0.23 -0.24 -0.21 -0.14 0.02 -0.05 -0.31 0.23 0.27 -0.08 
1970 0.08 -0.13 -0.28 -0.36 -0.26 -0.20 -0.14 -0.03 -0.83 -0.58 -0.39 -0.28 • 1971 0.02 -0.24 -0.14 -0.23 -0.20 -0.14 -0.30 -0.36 -0.1 5 -0.27 -0.07 -0.11 -0.18 
1972 -0.09 0.01 0.12 0.11 0.01 0.05 0.09 0.08 0.28 0.69 0.22 0.14 
1973 0.18 0.03 0.00 0.05 -0.01 0.06 -0.02 -0.11 -0.57 -0.10 0.37 ·0.04 -0.01 
1974 -0.06 0.05 0.08 0.13 0.13 -0.07 -0.10 0.09 0.26 -0.58 -0.39 -0.04 
1975 0.01 0.08 -0.08 -0.13 -0.12 0.07 0.66 0.40 0.21 0.19 0.13 
1976 0.11 -0.04 -0.03 0.07 0.01 -0.15 -0.17 -0.15 0.03 -0.05 0.21 0.08 -0.01 
1977 0.16 0.14 0.03 0.05 0.17 0.14 0.05 -0.09 -0.43 0.01 0.00 0.03 0.02 
1978 0.01 0.04 0.13 0.05 0.01 0.24 0.06 -0.11 -1 .03 0.33 -0.03 
1979 0.09 0.14 0.04 0.04 -0.14 0.09 0.13 0.01 -0.35 0.23 0.01 -0.05 0.02 
1980 -0.05 -0.07 -0.10 -0.15 -0.04 0.04 -0.15 -0.61 -0.1 4 
1981 -0.Q7 -0.07 -0.07 0.00 -0.01 -0.01 0.21 -0.22 -0.13 -0.22 -0.06 
1982 0.17 0.10 0.17 0.21 0.12 0.12 0.19 0.20 0.11 -0.49 0.09 
1983 -0.06 0.11 -0.02 0.20 0.10 0.08 0.23 -0.56 -0.45 -0.26 -0.06 
1984 -0.18 -0.15 -0.24 -0.12 0.03 0.07 -0.33 0.02 -0.45 -0.34 0.10 -0.14 
1985 0.03 -0.02 0.03 0.03 0.05 0.08 0.12 0.10 0.30 -0.62 0.00 0.01 
1986 -0.03 0.08 0.02 -0.04 -0.09 -0.05 -0.14 -0.13 -0.18 -0.44 -0.03 0.13 -0.08 
1987 0.09 0.03 0.18 0.22 0.05 -0.09 -0.20 0.22 0.69 0.40 -0.06 0.14 
1988 0.14 0.05 0.00 0.17 0.30 0.25 0.38 0.74 0.58 -0.21 0.24 
1989 -0.09 -0.05 0.19 0.26 0.19 0.01 0.06 0.05 0.47 0.29 0.25 0.15 
1990 0.11 0.18 0.13 0.14 0.04 0.01 -0.01 0.08 0.43 0.01 0.15 0.12 
1991 -0.08 -0.16 -0.16 -0.17 -0.26 -0.08 -0.06 -0.21 0.90 -0.08 -0.31 -0.06 
1992 -0.24 -0.40 0.00 0.08 -0.15 -0.06 -0.29 -0.11 0.21 0.22 0.03 -0.19 -0.08 
1993 0.04 0.04 0.03 -0.06 -0.30 -0.11 -0.50 -0.02 0.44 0.49 0.15 -0.17 0.00 
1994 -0.09 -0.16 -0.04 -0.17 0.00 0.00 0.03 -0.18 -0.33 0.07 0.03 -0.08 
1995 -0.07 -0.17 -0.32 -0.12 -0.12 -0.12 0.07 0.62 0.31 -0.05 0.00 
1996 -0.09 -0.26 -0.13 -0.18 -0.13 -0.23 -0.36 -0.23 -0.53 -0.10 0.11 -0.15 -0.19 
1997 -0.12 -0.14 -0.15 -0.08 -0.07 0.07 0.27 0.70 0.27 -0.04 0.07 
1998 -0.20 -0.24 -0.10 -0.20 -0.16 -0.02 0.11 0.33 0.35 0.26 0.12 0.02 
1999 0.07 -0.06 -0.19 -0.16 -0.Q7 -0.14 -0.15 0.05 0.32 0.06 0.05 -0.02 
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MONTHLY AVERAGE 75 METER SIGMA-t ANOMALIES 

rYEAR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVG 

""""i947 Q.03 -=0:04 -0.15 -0.31 -0.12 
1948 0.11 0.08 0.09 -:0.67 -I ~ 0.02 

1949 0.04 '.10 0.03 0.22 0.10 
1950 0.24 0.26 0.12 0.27 >.30 0.05 0.11 0.12 0.18 

1951 0:07 --::0:18 -:o.T9 -=0:20 -:o.T9 -=0:04 -=0.62 -0.07 -0.05 0.00 -0.09 
19520.23 0.05 0.17 0.24 0.19 0.09 0.06 0.16 0.15 

1953 -0.06 0.02 0.11 0.08 -0.04 -0.16 -0.42 -0.21 -0.39 0.11 -0.1 C 
1954 D.12 --:o.i3 -:0:16 ~ -:o:os -0.03 0.12 0.19 0.27 0.12 -0.16 0.23 0.02 
1955 o:os D.08 -0.23-0.09 0:04 lJ.16 o:t 0.01 -0.15 0.00 0.12 0.01 

1956 0.16 -0.05 -0.11 -0.14 -0.07 0.06 0.04 0.03 0.06 0.02 0.00 0.29 0.02 
1957 0.09 0.04 -0.01 -0.07 0.03 0.00 -0.1 0.1 0.05 0.20 0.09 0.1 0.04 

19sil --::o:1C --=o:oa -:o.T9 -=o.T6 -:o:os -=0.66 --:o.TI --=o.t -0.30 -0.19 -0.28 O.OC -0.14 
1959 0.25 0.23 0.2C 0.14 0.02 -0.07 -0.04 -0.07 -0.24 O.OC 0.1 -0.12 0.Q3 
1960 -0.12 -0.19 -0.19 -0.21 -0.17 -0.17 -0.16 -0.1: O.OC -0.01 -0.02 0.2' -0.1 0 

1961 0:07 --=0.00 -=0:04 -:0.67 o:D1 o:D1 --=o.t -0.29 -0.16 -0.07 -0.07 
1962 0.08 0.03 -0.03 -0.10 0.04 0.00 0.10 0.07 0.13 0.33 0.07 
1963 0.01 -0.05 0.03 0.00 0.00 0.03 0.03 0.05 -0.04 -0.08 0.20 0.16 0.03 

1964 --:022 0:07 D.08 Q.12 0:04 014 0:17 021 0.23 0.15 -0.12 0.37 0.1 0 
1965' 0.17 -0.06 -0.10 0.04 -0.07 -0.18 0.01 0.07 0.04 0.06 0.22 0.15 0.03 
1966 0.09 0.02 -0.18 -0.05 -0.25 -0.06 -0.0' 0.02 0.14 0.07 0.01 -0.02 

1967 -::0.22 -=0.66 -=0.64 -:0.59 D.08 o:D1 0.02 0.06 -0.16 -0.14 0.13 0.10 -0.03 
1968 -:O~65 -~o:66 -=0.01 -0.13 -0.21 -0.30 -0.30 -0.16 -0.15 0.04 -0.21 -0.05 -0.13 
1969 0.06 -0.13 -0.14 -0.25 -0.20 -0.19 -0.1. -0.07 -0.01 -0.09 0.1 6 0.37 -0.05 

""'i97O o:os -:0.59 -.:0:16 -.:0:33 -0.24 -0.2 -0.09 -0.07 -0.35 -0.13 -0.22 -0.17 
1971 0:03 -=0.66 0.00 -0.06 -0.13:0:Ti --:o:TI ~ -0.29 -0.76 -0.02 -0.06 -0.17 

1972 -0.19 -0.06 0.14 0.06 -0.04 0.0' 0.1 O.Of 0.14 0.06 0.0 0.03 
1973 0.17""0:02 0.02 0.07 0.09 0.02 0.0' 0.02 -0.17 0.14 0.42 -0.04 0.06 

1974 -.:o:T5 o:D2 0.06 0.15 0.130T3 o:oE O.TI 0.1 e 0.26 0.26 0.11 
1975 -0.05 0.03 -0.06 -0.15 -0.1 -0.02 0.1 -023 -0.02 0.13 -0.04 
1976 0.10 -0.09 -0.04 0.03 0.00 -0.06 -0.19 -0.14 -0.21 -0.14 -0.21 -0.06 -0.09 

19Ti 0:07 Q.12 o:D1 o:D1 lJ.16 OTO 014 o:oc 0.09 0.07 0.02 -0.08 6:06 
-1978 0.01 0.01 0:06 -0.04 0.06 0.13 0.06 -0.12 0.37 0.32 0.09 
1979 0.24 0.26 0.13 -0.02 0.06 0.06 0.06 0.1 0.21 -0.01 -0.14 0.09 

1980 --:Q.iQ -=0.62 -=0.66 -=0.64 -:0.67 0.00 -.:o.o:! -0.13 -0.07 
1981 Q.TI -.:0.03 -0.11 0.02 -0.02 -0.09 -0.07 -0.21 -0.24 0.02 -0.06 

1982 0.19 0.05 0.16 0.17 0.15 0.12 0.1 0.0' -0.21 -0.79 -0.01 
1983 --:0:12 OTO o:D1 Q.12 om 0.00 -0.02 O.O~ a.6o~6:25 0.00 
1984 -.:0:22 -:0.67 -0.30 -0.06 0.03 0.07 -0.1C -0.04 -0.03 -0.25 0.12 -0.08 

1985 O.O~ -0.03 0.03 -0.04 0.02 0.03 0.04 0.07 0.1 0.03 0.02 0.03 
19li6 -.:o.o:! om o:oc -.:o.T -.:o.T -.:0.12 -0.1 1 -0-:14:Cl.1E-0,31 0.21 0.Q3 -0.06 
1987 om 1M 0.1E a.is 0:6e -.:0.0:: :0.11 -0.01 0.07 0.16 -0.14 0.04 
'1988 1.11 0.04 0.04 0.14 0.19 0.19 0.1 0.2C 0.15 -0.14 0.11 

1989 -o.oe ·).01 0.14 0.2 0.1E 0.1C 0.09 -o.m 0.120.06 0.20 0.06 
1990 om o:t ~ ""'(f.(j6 o:oc ""'Om ""1f6.4 ""'Om 0.0, 0.Q1 0.12 0.05 

Ii991 -:o:TE -.:0.11 -0.09 0.01 -0.14 -om -o.oE -0.1 0.24 0.24 -0.22 -0.05 
If992 -0.21 -0.31 -0.01 0.01 -0.14 -0.1C -0.1C -0.01 -0.0: -0.13 0.09 -0.03 -O.H 
I 1993 0.14 o.oe 0.0' -0.01 -O.OE 0.021 -0.12"""Q.01 0.12 0.10 0.10 -0.22 0.01 

1994 -0.12 ---:o:z -.:o.oe -.:o.T ~ -J.o.I -0.23 -0.66 0.01 0.06 -0.12 
Ii995 --:o:D1 -0.1 -0.2e -0. - >.1 - -0.19 0.08 0.2C 0.03 -0.05 
11m ~ -:0. j 1 -o.m -0.24 -0.11 -0. - >.24 - -O.SC -0.15 -0.08 -0.15 -0.19 

1197 -o.m -0.11 -0.1 -o.oe -0.04 0.020.03 0.29 0.35 0.05 0.Q3 
1198 -0.1 -0.07 -:o:oE --=o:Tf -.:o.T -.:o.TO -:0.64 -0.01 0.22 0.3C 0.2C 0.00 
1999 0.16 om -.:o.T ~ --0.1C -0.15 -0.16 -0.16 -0.11 -0.03 0.Q2 -0.01 

• 
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MONTHLY AVERAGE 100 METER SIGMA·t ANOMALIES 

ITt:AR JAN FEB MAR APR MAT JUN JUL AUG SEP OCT NOV DEC AVG 

1946 0.02 i.13 -:o.T5 0.00 --:0.06 -0.2C -0.23 -O.lC 

• 1947 -0.06 -0.05 -0.13 -lI.25 -0.29 -O.lE -0.16 
1948 0.05 0.061 0.07 -0.01 -0.03 O.O~ 

1949 0.05 0.11 0.14 0.23 0.1 
1950 0.28 0.16 1.2J 0.24 o:oa -0.01 0.16 0.16 

• 1951 0.12 -0.14 -0.18 -0.14 -0.07 -0.02 0.D2 -0.03 -0.10 -0.06 
1952 0.21 O.lC ).16 0.42 0.21 0.12 -0.12 0.14 O.lE 
1953 -0.04 0.1 C ).14 ).01 -:0:07 --:om -0.07 0.07 0.02 
1954 0.23 -0.0' -0.07 -0.1 - I.t om 1.1E 0.16 0.23 0.09 -O.lC 0.1 0.05 
1955 -0.0' 0.01 - m -O.OE 0.01 .1 0.13 0.13 -0.04 0.01 0.02 
1956 0.02 -0.01 -O.lJ .09 0.06 Q.01 0:01 0.02 --:0:09 -0.16 0.02 -O.OJ 
1957 0.01 0.02 -am m 0.07 am ).07 O.le -0.02 --:0.01 -0.01 0.06 0.01 
1956 -0.16 -0.09 -0.12 -O.lG -0.04 -0.07 -<.1C -0.1 -0.16 -0.28 -0.2 0.02 -0.12 
1959 0.22 0.18 O.lE 0.09 0.02 -O.OJ -<l1C ~ -0.08 0.05 0.04 -O.lE am 
1960 -0.12 -0.2 -o.lE -0.17 -O.lE -0.25 1.16 -o.lE :0:04 --:0.09 -0.01 0.05 -O.lJ 
1961 0.02 -0.1 -0.11 -O.DE O.IX -0.0' -0.1 -0.16 -0.22 -O.OS -0.09 

I 1962 0.1 J O.OC -0.1 O.DC 0.05 Q.01 O.OE -0.07 0.07 0.17 om 
["'i963 O.lC -0.12 -0.04 -am O.IX 0.04 l.Ol O.OC -::0:01 -).05 0.04 0.15 0.0 

1964 0.2C 0.12 0.1 0.02 0.1 C ( .1 O. H 0.2( ).22 -om 0.22 0.1 J 
1965 0.25 -0.06 -0.14 O.OC -0.07 -0.01 0.021 0.02 0.04 ).01 O.lJ 0.41 0.05 
1966 O.DC om -0.01 -0.05 -0.12 ).OE --=0:01 --:Q.04 :0.04 0.141 - om -0.01 
1967 -0.18 -0.11 -0.0' -0.07 0.02 -0.0' ).05 -O.OE -0.11 -0.1 J 0.021 -. 0.02 -0.06 
1968 -0.12 -0.06 O.OC -ll.1C -0.1 -0.12 -11.14 -0.11 -0.03 -O.OJ O.H I ' 0.04 -0.06 
1969 O.OE -O.lE -0.04 1.2E -O.H -0.19 1.15 -=o.w -:o.os --:0.15 0.06 0.33 -0.07 
1970 0.00 0.00 -0.09 -'.17 -0.19 -0.18 -(.1 -0.13 -0.19 -0.07 -0.31 -0.13 , 
1971 -0.09 0.1)3 0.05 -11.02 -0.12 -0.17 -( .18 -0.23 -0.27 O.OC -0.14 -0.10 
1972 -0.14 -0.1)3 0.07 -11.03 -0.05 -0.04 1.05·Q.08 0:04 -0.19 -0.2i -0.05 
1973 0.08 0.1)8 0.06 1.05 0.02 -0.01 1.04 0.Q7 -0.05 0.08 0.30 0.10 am 
1974 -0.18 0.01 0.06 0,13 0.12 0.10 .13 0.1 . 0.17 0.06 0.24 0.09 
1975 -0.03 0.02 -0.15 -0.18 -liT 0:01 0.10 --:0.15 -0.07 -0.13 -0.07 
1976 0.04 -0.06 -0.03 -0.01 -0.07 -0.03 .1: -0.08 -0.09 0.05 0.03 -0.01 -O.OJ 
1977 0.21 0.15 -0.02 0.01 0.11 0.04 '.1 -0.01 0.00 O.OC 0.16 -0.07 0.06 
1978 0.00 0.03 -0.04 0.03 0.03 0.12 D.02 -0.04 -0.27 0.09 0.05 
1979 0.31 0.25 0.17 0.06 -0.06 0.10 ).05 0.05 012 0.14 0.24 -0.06 0.1 
1980 -0.01 0.12 0.07 0.00 0.01 -11.03 -0.02 0.02 0.02 
1981 0.18 -0.06 -0.09 0.00 -0.03 -1.12 -0.08 -0.20 -0.2C O.lC -0.05 
1982 0.22 -0.01 0.12 0.11 0.09 0.08 1.06 --:Q.04 0.01 0.07 
1983 -0.15 0.08 -0.05 0.10 1.03 0.00 0.06 0.00 O.lJ -0.2E -0.01 
1984 -0.21 -0.09 -0.22 0.01 0.05 J.04 -0.04 0.08 0.06 -0. t -O.OJ -0.04 
1985 -0.03 -0.09 -0.03 -O.OJ 0.00 -0.02 1.00 0.04 O§i 0.04 0.10 O.OC 
1986 0.06 -0.02 -0.02 -0.14 -0.15 -0.18 -11.2 -0.20 -0.10 -0.1~ O.OC -O.lC -0.1 C 

1987 -0.11 om ',11 0.15 0.10 ),02 -0.03 -0.0' -0.07 -0.04 0.0' 0.0' 
19 0.15 ).05 0.04 0.17 ).i6 ill o:oe O. -O.lE -O.OE 0.00 
19 0.04 -0. t '.18 0.17 0.14 ).11 ).14 0.02 O. -O.O~ -0.07 0.05 
19 -0.02 0.04 0.08 J.07 -0.03 0.03 ).02 ).01 0.00 -0. -am 0.01 
1991 -0.25 -0.20 -0.1 0.01 -0.06 -1f.06 -:o.os -0.22 :O.O~ 0.6€ -0.051 -0.09 
1992 -0.27 -0.32 -am ).OJ -0.17 -0.1 J ).15 -0.1 J -0.090.05 0.04 -0.05 -0.1 
1993 0.10 0.Q7 0.00 -0.00 -0.03 0.04 -0.08 -0.02 0.05 0.04 O.OE -O.lE 0.00 
1994 -o.lC -O.lE -0.02 -0.1 -O.OS -11.1C am -0.091 ~0. 11 -0.11 0.0l -O.D!i 

I 1995 O.OC -0.01 :Q.f( -0.02 -o.OE 
I 1996 -o.m -0. DE 1.21 - - 1.18 -0. H 

1.11 - I.H -O.OE 
-o.m l.OE -0.1 -O.OE 1.14 O.OC 1.13 -0.02 

11 0.02 0.0, -O.OE -O.OE -, 1.1E -0.17 -O.lE ~0:23 -O.OE -0.03 -0.07 
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MONTHLY AVERAGE 125 METER SIGMA-t ANOMALIES 

YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVG 

1947 -0.27 -0.21 -0.24 
1950 0.07 0.04 0.06 
1951 0.07 0.07 
1957 0.02 0.02 
1964 0.16 0.15 0.03 0.12 0.15 0.14 0.15 0.18 0.14 
1965 0.16 0.00 0.01 0.05 -0.06 -0.04 0.02 0.02 -0.02 0.02 0.09 0.32 0.05 
1966 0.05 0.00 0.02 -0.02 -0.08 -0.03 -0.05 -0.03 0.04 0.12 0.03 0.00 
1967 -0.05 -0.12 0.06 -0.09 0.00 -0.04 -0.04 -0.08 -0.12 -0.08 0.06 -0.08 -0.05 
1968 -0.17 -0.13 -0.01 -0.08 -0.04 -0.07 -0.03 -0.04 0.01 0.06 0.18 0.06 -0.02 
1969 0.1 1 0.02 0.01 -0.23 -0.17 -0.13 -0.16 -0.12 -0.01 -0.02 -0.07 0.17 -0.05 
1970 -0.06 0.06 -0.08 -0.18 -0.15 -0.18 -0.09 -0.18 -0.19 -0.18 -0.12 
1971 -0.08 0.00 0.04 -0.04 -0.17 -0.18 -0.16 -0.22 -0.25 -0.34 0.00 -0.25 -0.14 
1972 -0.16 0.01 0.02 -0.02 -0.01 0.01 0.04 0.03 -0.01 -0.1 5 -0.17 -0.04 
1973 0.04 0.02 0.04 0.06 0.01 0.02 0.06 0.08 0.03 0.08 0.16 -0.03 0.05 
1974 -0.14 -0.09 -0.01 0.09 0.11 0.12 0.10 0.06 0.09 0.07 0.13 0.05 
1975 -0.04 0.04 -0.17 -0.13 -0.07 0.01 0.15 -0.17 -0.05 -0.17 ·0.06 
1976 0.02 ·0.07 -0.08 -0.04 -0.06 0.00 -0.06 -0.02 0.02 0.10 0.1 5 0.23 0.02 
1977 0.24 0.08 0.01 0.05 0.09 0.06 0.06 -0.02 -0.04 0.23 0.20 0.01 0.08 
1978 0.08 0.09 0.07 0.01 0.03 0.08 -0.06 -0.01 -0.02 ·0.02 0.03 
1979 0.29 0.23 0.14 0.01 0.10 0.06 0.03 0.12 0.19 0.22 0.08 0.13 
1980 -0.02 0.09 0.02 0.10 0.01 -0.01 -0.02 0.01 0.02 
1981 0.24 -0.24 -0.06 -0.01 -0.03 -0.13 -0.13 -0.19 -0.10 0.13 -0.05 
1982 0.18 0.09 0.06 0.05 0.06 0.06 0.05 -0.05 -0.04 -0.45 0.00 
1983 -0.19 0.02 -0.01 0.06 -0.07 0.08 -0.20 -0.04 
1964 -0.16 -0.06 -0.24 0.01 0.04 0.05 -0.05 0.11 0.04 0.03 -0.17 -0.04 
1985 -0.10 -0.09 -0.07 -0.04 0.00 0.02 0.01 -0.01 0.01 -0.07 0.07 -0.02 

, 
1986 0.09 -0.08 -0.10 -0.18 -0.22 -0.22 -0.24 -0.23 -0.04 -0.02 0.01 -0.10 -0.11 
1987 -0.20 0.02 0.12 0.11 0.07 0.05 -0.02 0.03 -0.03 -0.07 0.02 0.01 
1988 0.13 0.03 0.07 0.16 0.15 0.12 0.05 -0.03 -0.37 -0.19 0.01 
1989 -0.06 -0.08 0.16 0.15 0.16 0.11 0.15 0.07 0.09 0.10 -0.03 0.07 
1990 0.08 0.02 0.07 0.05 -0.04 0.00 0.02 -0.01 0.00 -0.05 -0.05 0.01 
1991 -0.36 -0.24 -0.14 -0.03 -0.06 -0.06 -0.11 -0.19 -0.11 -0.07 ·0.07 ·0.13 
1992 -0.27 -0.33 -0.10 0.01 -0.20 -0.15 -0.16 -0.17 -0.15 -0.11 0.03 -0.07 ·0.14 
1993 0.01 0.00 -0.06 -0.07 -0.05 0.05 -0.05 -0.01 -0.02 0.01 0.07 -0.30 -0.04 
1994 -0.11 -0.16 -0.06 -0.12 -0.12 -0.11 -0.01 -0.12 -0.09 -0.17 -0.01 -0.10 
1995 -0.06 -0.04 -0.13 -0.07 -0.08 -0.05 -0.11 -0.07 0.01 -0.08 -0.07 
1996 -0.11 -0.12 -0.07 -0.26 -0.19 -0.18 -0.22 -0.23 -0.33 -0.20 -0.17 -0.09 -0.18 
1997 0.00 -0.20 -0.10 -0.04 -0.06 -0.08 -0.05 0.00 -0.03 -0.14 -0.07 
1998 0.09 -0.13 -0.04 -0.13 -0.07 -0.13 -0.11 -0.07 -0.04 0.08 0.11 -0.04 
1999 0.11 0.07 0.03 -0.08 -0.10 -0.17 -0.20 -0.19 -0.21 -0.11 -0.16 -0.09 
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MONTHLY AVERAGE 150 METER SIGMA·t ANOMALIES 

IYEAR JAN FEB MAif APR MAY JUN JUL AUG SEP OCT NOV DEC AVG 

1946 -0.09 0.02 -0.07 -0.04 -0.08 --0.13 -0.07 
1947 -0.24 -0.11 -0.14 -0.22 -0.28 -0.14 -0.02 -0.16 

194i 0.08 Q.03 0:07 0.02 ).07 0.05 
194i -(1.08 1.04 0.06 . 0.11 om 
1951 0.09 0.17 .14 0.19 .18 0.19 0.22 -0.04 0.14 

"'i9s1 -=0.66 --:0:07 ---=o:i5 --=<f.Oi --=0:01 o:os 0.11 -:0.05 0.1' -0.09 -0.Q2 
""""i9s: D:23 0.11 0.1 6.2f 0.08 0.07 -0.07 -0.24 ~0. 12 0.05 
""""i9s: -0.06 0.21 0.22 0.1 0.06 -0.08 -0.20 -0.04 0.03 -0.12 0.02 
19$ 0.06 -0.02 -0.0 ' 0.02 -0.06 0.06 0.15 0.09 0.05 0.0' 0.09 0.2C 0.05 

1""95: 0:1 -:0.01 . :0:02 -:0.03 0.08 ).04 0.08 0.07 -0.01 om 
195i --:om 0.07 o.oa -0.22 0.03 0.Q1 -1) .07 -0.14 -0.15 -0.01 -0.07 -0.06 

195' 0.07 0.02 -0.03 0.02 0.12 0.03 -0.03 ).07 -0.01 0.1 0.08 0.09 0.05 
"""i95: 0:13 020 0.05 0.01 -0.63 -:0.07-:0:13 -11 .13 -0.19 -=-0.13 -0.081 ~0 . 2· -0.05 
195' -0.03 -0.04 0.08 0.02 -0.02 -0.08 -0.11 -11.12 -0.06 -0.06 -0.05 -0.09 -0.05 

196 -0.20 -0.27 -0.15 -O.oe -0.18 -0.22 -0.17 -I 1.24 0.01 -0.15 -0.09 -0.15 -0.16 
196 Ci' -:0. "-=0.1'0: 0 .02 -=-0:04 -I D7 -0.13 -=-0.04 -0.02 -0.091 
196: IT7 O. -0.1 O.DE 0.05 om D3 -0.09 0.10 0.15 0.04 

196 -l.03 O. -0.0· -0.07 O.DE 0.05 -0.04 -I 09 -0.00 -0.06 0.04 -0.06 -0.02 
1964 0.05 0:13 Q.i4 0:01 Q.08 0.04 O. fo 0.05 0.07 0.23 0.32 0.1 

196: (j]jjj -:o:io 0.10 Om -0.06 -:0.08 -0.02 O.OC -0.04 -0.02 0.05 :-0.10 0.00 
~ 0.1: 0.04 O.OC -0.02 -0.02 om 0.02 0.13 0.05 0.1 ',0.02 0.04 

196 0.00 0:TIi o:t -o.oe -=-D.02 -Q.03 -0.07 -:0.07 -0.13 0.00 0.07 ·0.02 0.00 
1968 ---:0:14 -0.07 -0.02 -0.05 0.01 -0.03 -0.01 -0.02 0.05 0.06 0.18 40.22 0.02 
1969 0.22 -o.oE 0.04 -0.0, -0.08 -<.14 -0.1 -0.05 0.03 0.01 -0.11 0.03 -0.02 

""'i97O -:0.13 O.OE --=o:o€ ~ -=-o:o~ -11.16 6.-0( -:0.15 -0.22 -0.23 -OAO -0 .14 
i197T ---:o:1E -O~OC O.OE -0.1C -0.11 -11.18 -0.1, -0.21 -0.13 -0.30 -0.04 -0.12 -0.12 
11972 -O.Of o.oe 0.0, -0.02 -0.01 -0.05 om 0.02 -0.03 -0.1 -0.05 -0.02 

1973 -0.1f -om O.OE 0.04 0:00 0.00 0.02 0.03 -0.03 0.07 0.07 -0.15 -0.01 
n974 ---:o:3C ~3 -0.03 O.OC 0.07 0 .06 O.OE 0.02 0.05 0.02 0.07 -0.01 
'1975 -0. 1~ 0.1. -0.18 -0.09 -0.0, 0.07 0.18 -0.14 0.03 0.04 -0.02 

1976 0.061 -O . O~ -0.1C -0.01 ---:0:05 0.05 -om -:0.64 0.01 0.02 0.10 -0.01 
""""i9ff ~ 0. 0.01 0.0, 0.1C 1.04 - 1.17 -0.08 o.oa 0.08 0.03 0.03 
'1978 0.1e O. -0.03 0.03 ).06 -0.13 ).02 0.01 0.16 0.00 0.02 

1979 0.1 O. 0.1E 0.11 0.04 0.05 0.1C ).05 0.09 0.19 0.18 0.20 0.12 
Ii'98O ~ o:TE 0.01 D.05 -=-0:0, 0.03 0.00 0.09 
I'i981 """"D.22 -0.01 0.01 0.06 0.01 -0.1, -0.02 -0.13 -0.06 0.21 0.02 

1982 0.2' O. ~ 0.04 0.04 0.06 0 .05 0.01 -0.01 -0.05 -0.21 0.03 
Ii'983 -:0. -:0.01 -=-0: -:0.61 o.OC 0.06 -=-0.04 0.62 ~0. 14 -0.05 
11984 ---:0.15 -0. -0.1 O.OC 0.0~ -om O.O~ 0.04 0.03 0.00 -0.14 -0.03 
11985 -O.OE -0. -0.0\ -0.01 O. 0.0( -0.0' -0.03 -0.01 -0.05 0.02 -0.03 

1986 O.OC -O.OE -0.1 -0.2( ---:0:2< -0.2: --:o:2l -j.2' -0.01 0 .09 -0:130.00 -0.12 
Ii98 o:oc o.b€ 0.1C 0.1' -6.OE O.OE -).01 -0.01 ).01 0.04 0.24 0.06 
19 o. o.m o.m '.1 O. H . H 0.05 0.04 -o .~ -O.lf om 
199 -0.15 -0.15 0.15 0.17 0.18 0.13 0.16 0.10 -o.oe 0.05 ~0.02 0.06 
1930 0.08 ( 0:03 0.01 --:0:05 --:0.020.0: -).0, -0.02 -0.12 0.05 O.O( 
199 - 3E -0.31 -0.03 -0.02 -0.07 -O.DE - 1.1 -0.23 -0.15 -0.13 -0.11 -0.15 
"1 -:0:39 - -0.18 -0.02 -0.17 -0.18 -0.1! - .11 -0.18 -0.05 -O.OE -O.of -0.15 
1 -0.05 0.05 -0.07 -0.06 --=0:01 -O.m -I -0.05 .).03 ).OC -0 . 1~ -0.03 
1 94 -0.16 -0.15 -:0 -I -0.1' O( -0.14 -1) .03 1.1C -O.H -0.1 

• ""'i995 -:0.09 -004 -I -o.m -I 0' -0.13 -I) . O~ ).01 -0.01 -o.oe 
""""i996 -:0.16 -0.13 -0.07 -018 - -1 .18 -('.19 -0.19 -0.25 -=-0 . 1~ -0.2, ~0.2C -0.17 
1997 -0.12 -0.19 -0.07 ---:0:00 -0.07 -0.11 -0.06 -O.OE -0.07 -0.01 -O . O~ 

1998 0.08 -0.11 -0.01 ~ -:0.00 -:0.13 -0.14 -0.09 0.01 O.OE -0.04 -O.OE 
Ii999 ---:o:oe o:1C 0.05 -0.05 -0.09 -0.17 -0.16 -0.15 -0.2C -O.OE -0.11 -O.OS 
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MONTHLY AVERAGE 175 METER SIGMA-t ANOMALIES 

IYEAR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVG 

1946 -0.16 -O.IE 
1947 -0.15 -0.23 -:O~ 022 0.23 -0.02 • 1948 0.00 -0.02 0.03 0.09 0.23 0.07 
1949 O.OS 0.11 0.05 0.08 

1950 0.00 0.07 0.1 0.16 Q.13 0.1: 0.14 0.1 
1951 -0.1: -0.09 0.00 -0.01 0.10 O.a. -0.02 0.14 o.C 0.01 
1952 0.19 0.12 0.2e 0.2E 0.1 0.11 0.09 -O.C -0.1 O.le 
1953 -0.2' 0.1£ 0.1, 0.1, 0.15 -0.03 -0.02 0.0 0.0£ 0.04 0.05 

1954 0.09 -0.02 O.DC 0.01 0.1, 0.16 0.07 o:n 0: 0.12 0.20 O.llE 
1955 0.15 0.1 0.0' 0.05 -om 0.03 -0.01 0. ' O.le -0.01 0.04 
1956 0.10 0.16 -0.03 -0.1 0.02 O.DC -0.08 0.04 O. -O.OS am O.OC 

1957 -0_02 -o.oe 0.12 0.1 O.OE 0.09 -=0:07 0 .10 0.081 0.12 0.05 
1958 0.13 0.17 0.07 0.0' 0.05 0.0< -0.1 -0.15 -O.H 0.03 --:0:62 0.01 
1959 0.13 -0.09 -om -0.01 -0.07 -0.1 -0.14 -0.14 -0.07 -0.06 -0.14 -0.1 -0.07 

11960 -o.oe -0.05 -0.1 -0.1, -0.04 -0.1, -o.o~ -0.18 D.03 --:a.oe 0.05 -0.0, -0.07 
I 1961 -0.14 -0.25 -O.IE 0.01 -0.01 -0.0: -O.H -0.08 -0.05 --:o:6E -a. 

1962 O.DE -0.04 -O.H 0.07 O.H 0.0' 0.01 -0.07 0.17 0.1 O. 
11963 0.15 O.le 0.0' -0.05 0.0; 0cO:. :O,Q' -O.OS --:0:05 40S -O.D< -O.H -a. 
,1964 -0.01 0.07 O.Of 0.01 O.H O.Of 0.06 0.04 O.O~ ~ 0.17 0.07 
I 1965 O.OC -0.0\ 0.1 0.0< -O.OE -0.0 0.0, -0.02 -0.06 o.oe 0.01 -0.01 O.OC 

1966 0.021 0.1 0.01 0.0, 0.0\ 0.10 0.06 0.17 O.IS 0.2C 0.1 0.1 
l1967 0.15 0.05 0.0' -0.1' -0.03 -0.0' -0.06 -0.09 --:0:07 O .O~ o:bE -0.04 -0.0 

1968 -0.14 0.06 -0.Q1 0.04 0.09 -0.07 0.03 am 0.07 0.0£ O.IC 0.13 0.04 
1969 0.20 -0.05 -0.04 -0.06 -0.07 -0.09 -0.15 -0.04 0.08 0.05 0.01 0.07 -0.0 ' 

1970 0.1" O. l' 0.01 -0.12 -0.08 -0.12 0.00 -0.16-0.1 -:o:1b -0.23 -o.OS 
1971 -0.19 -0.03 0.08 -0.07 -0.1' -0.16 -0.15 -0_19 -0.13 -0.2 -0.01 -0.02 -0.1' 
1972 0.03 0.06 -0.01 -0.09 -0.02 -0.03 -0.04 -0.02 -0.06 -0.1 -0.04 -0.03 
1973 0.00 -0.09 0.02 -0.03 -0.03 -0.02 am 0.02 D.Oi 0-:13-0.10 0.00 
1974 -0.2S -0.09 -0.05 0.00 0.00 0.1 : 0.07 0.04 0.04 0.07 O. 

, 
1975 -O.OS 0.04 -C.22 -0.14 0.00 0.02 0.11 -I 0.00 0.06 -a. )4 

1976 0.07 -0.06 -0.10 0.08 -0.01 0.01 0.04 -0.07 --:0:00 -=0:04 0.30 0.18 0.1)3 
1977 0.13 O.OE -0.02 0.01 0.09 0.04 O.OC -0.11 -O.IC -0.08 -:0.04 -0.05 -0.01 
1978 0.05 0.06 -0.05 o.oe 0.04 -0.14 -0.01 -0.02 O.OC 

1979 0.15 O.le 0.24 0.21 0.14 0.21 O.OS 0.09 Q.13 021 0.17 0.07 0.15 
1980 0.09 0.22 0.07 0.04 0.03 O.DC 0.06 0.18 0.09 
1981 0.11 0.07 0.07 0.02 -0.08 -am -0.02 -0.06 0.13 0.19 0.04 

1982 0.21 0.05 0.1 C 0.1 0.08 0.04 0.04 0:12 --=0:11 -0.11 O. 06 
1983 -0.2C -0.1C -0.01 -0.01 -0.05 -0.03 -0.6' -:o:1b -0.16 -0.08 
1984 -0.09 -O.IE -O.IC -0.01 O.OC 0.09 0.01 0.03 -0.05 -0.09 -0.15 -0.05 
1985 -0.12 -0.07 -0.11 -0.15 0.00 -O.D< -0.05 -O.lC -0.05 -0.09 -0.1 -0.08 

1986 0.07 -0.08 -0.16 -0.27 -0.26 -0.27 -0.25 -0.09 -0.01 --=o:T5 -0.15 
-1987 -O.H -0.03 0.03 0.09 O.OE 0.04 0.04 -0.04 0.05 0.09 0.02 

1988 0.01 0.07 0.12 0.12 0.10 0.01 -0.02 -0.03 0.05 
1989 -0.07 1.10 0.11 1.13 0.12 0.07 j5 I~( --:0:05 -O.OS 0.04 
1990 0.06 0)4 -0.04 -0.04 -0.09 - 1.02 -0.01 -0.02 )1 I.C -0.04 -0.02 
1991 -0. l7 -0.34 -0.02 0.00 -1.07 -0.09 -0.16 - 19 -.1 -0.14 -0.28 -0.17 
1992 -0.33 -0.27 -0.17 -0.07 -0.15 -0.17 -0.1 -0.07 --=o.T6 --:0:64 0.2 0.07 -0.11 
1993 0.13 0.08 -O.OE -0.03 -Il.{ 0.03 -O.C ).02 -0.07 -D. f -0.02 -I )2 

11994 -0.05 -0.1 -0.15 -1).1 -0.20 -0.1 ).02 -0.14 -0.02 -0.0, -I 

11995 -0.0 0.0' -11.1 -0.08 -0.11 ).07 -0.12 -0.04 -O.lC -I 

11996 -O.IC -0.0 -O.OE -O.IE -O.IE -0.15 -O.lE -0.16 -0.17 -0.15 -0.2' :0.2C:O: • 
I 1997 -0.07 -0. IE -0.07 -0.02 -0.0 -0.13 --:0:64 ~ --:0:02 -O.Of -0.07 

1998 0.1, -0.1 4 -O.OE -O.lC 0.02 -0.( -0.15 -0.05 O .O~ 0.05 0.0, -om 
r-1999 0.01 O.DE am -0.02 -0.1 -0.20 -0.2C -0.1 , -0.05 -0.1 E -o.oe 


