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Abstract: Long-term meteorological data have been collected at a permanently installed 5-m 

tower at a cape of Saroma-ko Lagoon to characterize the general meteorological and 

climatological features at the lagoon. A number of atmospheric boundary layer variables such 

as air temperature, wind azimuth and speed, and solar radiation were obtained during the 

period from January 1993 to November 1995 to characterize the atmospheric boundary layer 

and sea-ice features in Saroma-ko Lagoon through the whole year. 
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I. Introduction 

Saroma-ko Lagoon located on the Okhotsk Sea coast of Hokkaido is 149.2 km2 in area, 

19.5 m in maximum depth and 14.5 m in mean depth (Fig. 1). The lagoon has two inlets which 

are connected to the Sea of Okhotsk. About 90 % of the total inflow from the sea to the lagoon 

passes through the first inlet opened in 1927. The remainder passes through the second inlet 

which was built in December, 1978. The opening of the inlets might have caused changes in the 

water mass and current circulation of the lagoon, and in the exchange processes of the water 

between sea and lagoon waters. Also, freshwater input which is mainly supplied by two major 

rivers causes a reduction of salinity to less than 32 ppt (parts per thousand). During winter most 

of the lagoon surface is covered with sea ice. The Saroma Research Center of Aquaculture in 

Sakaeura has been monitoring ice conditions at the lagoon for over thirty years. It was shown 

from year-to-year changes in the duration of complete ice coverage in the lagoon that the trend 

of variations appeared to have decreased for the past ten years (Shirasawa et aI., 1993). The 

Saroma Research Center has been also operating a 5-m meteorological tower at the cape of 

Kimuaneppu in cooperation with the Sea Ice Research Laboratory of Hokkaido University to 

characterize the general meteorological and climatological features at the lagoon. In this 

report, time series of meteorological parameters during the period from January 1993 through 

November 1995 are shown. Time series data during the period from December 1991 through 

December 1992 were reported by Shirasawa et ai. (1993). 

II. Meteorological Data at Kimuaneppu 

A location map of the meteorological tower at Kimuaneppu is shown in Fig. 1. A 5-m 

meteorological tower was set up at the cape of Kimuaneppu in 1989 (Figs. 2 and 3). A thermome­

ter, a pyrheliometer and a wind sensor were installed at the heights of 2.9, 4.2 and 5.0 m, 

respectively, of the tower. Instantaneous values of those sensors were recorded at every 10 min 

and stored in a data acquisition system (Intelligent Data-Stocker DS-64K2 and LM-30K, Kona 

Sapporo Co.). The daily values of air temperature, wind speed and azimuth, and solar radiation 

during the period from January 1993 through November 1995 are listed in Table 1. The 

threshold value for the wind speed was 2 m S-I. Time series of wind speed and azimuth, air 

temperature and solar radiation are shown in Fig. 4 at each month. Values for those graphs 

were obtained at a sampling interval of 10 min except for stick diagrams of wind vector on the 

uppermost frame in the figure, which were produced by data at a sampling interval of one hour. 

A time series of windrose at each month is shown in Fig. 5. The minimum air temperature 
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during the sampling period was recorded at -20.2 'C in January 1994, and the maximum 

temperature was 34.3 'C in July 1994. The maximum wind speed was at 26.2 m S-1 in April 1993. 

It appears that stronger northwesterly winds were predominant during the winter while the 

winds were milder during the summer. Ice conditions such as freezing and breakup for the 

winters of 1992 to 1995 are shown in Table 2. 
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. Kimuaneppu 

Fig. 1. A location map of Saroma-ko Lagoon. 

Fig. 2. The Sea of Okhotsk, Saroma-ko Lagoon and Kimuaneppu. 
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Fig. 3. A 5-m meteorological tower set up at the cape of Kimuaneppu. 
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Table 1. Daily values of air temperature, wind speed and azimuth, and solar radiation 
obtained at Kimuaneppu during the period between January 1993 and 
November 1995. 

January 1993 Kimuanepp~ Saroma-ko lagoon 

Air emperature lind So arRaalatlon 
Date lIean Max. IIln. lIean lIax. IIln. lIost Freq. Cumulative Tax. 

• C • C • C m/s m/s m/s o i r. IIJ/ nt kl/ nt 
1 -~. b oZ. ~ - t. U 8.1 12.4 2. 0 WNW 6.19 o.w 
2 -2.3 1.7 -8.5 9.0 17.4 2. 7 SSE 3.41 0.31 
3 O. 0 3.4 -2.4 5.2 12.8 2. 0 ESE 5.96 0.41 
4 -3. 7 -2. 2 -5.3 6.8 13.3 2.4 WNW 7.06 0.42 
5 -5. 7 -3. 5 -6. 8 8. 3 15.0 2.6 WNW 4. 44 0.47 
6 -4.5 -1. 8 -7.1 6. 9 12.2 2.1 WNW 8. 42 O. 44 
7 -1. 1 4.2 -5.0 4.9 10.9 2.1 S 6.10 0.43 
8 -2. 9 O. 6 -6.1 10.0 16.2 2.0 NNW 4.25 O. 37 
9 -3.8 -1. 6 -5.3 7.3 14.7 2.4 WNW 7.51 0.42 

10 -2. 9 -0. 2 -5.5 7.5 13.7 2.0 NW 3.86 0.23 
11 -5. 6 -3. 9 -7.4 5. 7 11. 9 2.0 W 7.51 0.45 
12 -6. 0 -3.2 -9.0 3.1 5.8 2.1 S 7.83 0.46 
13 -5. 4 -3. 5 -8. 7 3.9 7.4 2.0 W 6. 74 0.47 
14 -5. 7 -3.0 -8.8 2.8 4.8 2. 0 SSW 7. 90 O. 53 
15 -6. 5 -5.1 -9.8 4.5 9.4 2. 0 NNE 4.67 O. 26 
16 -7.4 -4.4 -9.8 2.3 3.1 2.0 S 7.45 0.45 
17 -3.3 -1. 2 -7.8 5.4 9.6 2. 0 E 2.86 0.13 
18 -1.7 0.0 -4.3 3. 7 5.9 2.0 ESE 4.27 0.29 
19 -0. 9 1.0 -1. 9 4. 7 8.8 2.0 SE 4.96 0.44 
20 -2.4 -0. 8 -4. 7 6.1 15.1 2.6 W 2.14 0.11 
21 -3.1 -1. 2 -5. 7 10.6 16.0 2.2 NNW 3.68 0.23 
22 -5. 5 -3. 2 -11. 3 6.1 10.1 2.1 NNW 4.68 0.29 
23 -9. 0 -5. 0 -14.4 3. 2 6.8 2.0 S 10.18 O. 52 
24 -5. 9 0.2 -10.1 3. 6 6.1 2.1 SSW 10.74 O. 52 
25 -4. 3 0.1 -8. 8 3. 0 4.5 2.0 SSW 11. 14 O. 57 
26 -1. 9 -0. 2 -4. 9 5. 8 13.5 2.1 SSE 8. 54 O. 50 
27 1.3 3.0 -1. 0 5. 5 13.2 2.0 SSE 6.88 0.61 
28 0.9 2.4 O. 0 5. 7 10.7 2.0 ENE 2.28 0.13 
29 0.3 1.6 -0.4 8.5 16.0 2. 0 NW 2.62 0.18 
30 0.9 1.9 -1. 3 8.9 12.3 3. 6 WNW 8.50 O. 64 
31 -0.6 0.3 -1. 6 9. 0 13.7 5. 7 NW 5.86 0.43 

Frequency of Wind D'i rect i on 

ate NN ota 
1 4 1 1 0 2 1 1 3 8 0 1 50 28 6 1 
2 0 1 2 7 13 10 24 30 28 19 7 1 0 0 0 0 142 
3 0 7 7 6 10 22 9 8 6 4 3 1 1 18 10 1 113 
4 0 0 0 0 0 0 0 0 14 8 19 9 23 57 12 0 142 
5 0 0 0 0 0 0 0 0 26 13 0 1 17 57 27 2 143 
6 0 0 0 0 0 0 0 0 10 23 9 1 15 51 35 0 144 
7 0 0 0 5 2 1 8 2 51 42 11 2 0 0 0 0 124 
8 34 2 0 0 0 0 0 2 0 0 1 1 6 31 21 37 135 
9 0 0 0 0 0 0 0 4 37 24 2 0 12 57 2 0 138 

10 12 1 0 0 0 1 1 2 13 25 6 2 0 18 33 6 120 
11 15 2 0 0 1 1 5 4 4 8 3 0 26 16 8 26 119 
12 0 3 1 1 0 3 2 5 24 18 3 2 2 3 7 1 75 
13 3 1 0 0 0 0 0 1 9 13 16 1 38 24 8 14 128 
14 0 0 11 12 8 1 0 0 8 14 5 2 9 4 0 0 74 
15 34 36 23 1 0 0 0 1 3 7 5 6 9 1 0 4 130 
16 0 0 2 0 1 0 0 0 7 4 5 1 0 0 0 0 20 
17 0 0 0 0 48 7 1 1 0 0 0 0 0 0 0 0 57 
18 0 0 0 1 28 29 9 4 0 0 0 0 0 0 0 0 71 
19 0 0 0 4 7 36 55 15 2 3 0 0 0 0 0 0 122 
20 0 0 1 13 14 1 0 4 5 8 3 3 17 11 0 0 80 
21 32 3 0 0 0 0 0 1 3 3 0 0 6 5 1 73 127 
22 37 0 0 0 0 0 0 1 2 6 3 1 7 11 10 54 132 
23 0 1 0 3 8 12 13 4 32 26 25 0 0 0 0 0 124 
24 0 0 0 14 4 0 1 7 6 53 19 2 0 0 0 0 106 
25 0 1 0 6 4 12 5 1 10 16 4 0 0 0 0 0 59 
26 0 0 0 0 0 5 20 97 21 0 0 0 0 0 0 0 143 
27 0 0 0 1 4 6 17 57 39 6 1 1 0 0 0 0 132 
28 1 2 1 18 2 3 0 2 1 1 0 2 10 16 8 3 70 
29 0 0 0 0 0 0 0 0 26 27 2 5 2 28 48 0 138 
30 0 0 0 0 0 0 0 0 0 0 0 0 25 86 28 1 140 
31 0 0 0 0 0 0 0 0 0 0 0 0 0 24 84 36 144 

1 6 

IIln. 
kW/nt 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
O. 00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
O. 00 
O. 00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
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February 1993 Kimuaneppu. Saroma-ko Lagoon 

Air emperature 'ina ~o ar Kaalatlon 
Date lIean lIax. 1I,ln . lIean lIax. IIln. lIost ~req. liumulat Ive lIax. IIln. 

• C • C • C m/s m/s m/s D i r. IIJ/ nf kW/ nf kW/nf 
1 -1. I -1. ~ -z.~ ti.l 11. U z.~ ~~i 

0.11 U. aa 
~:~~ 2 -4.1 -2.6 -5.3 9. 8 12.9 4.9 6.41 0.61 

3 -3.3 2.6 -8.1 6. 0 10.8 2.1 S 8. 75 O. 55 0.00 
4 -4.5 -1.7 -6.1 9.0 13.3 2.1 NW 6. 78 0.52 0.00 
5 -3. 7 O. 7 -9.1 7.2 14.9 2.2 S 10.33 O. 57 0.00 
6 -0.9 1.8 -2.9 8.1 13.7 2. 2 NNW 5.64 0.42 0.00 
7 -3. 8 -2.9 -4.3 7.0 11. 9 2.3 NE 3. 30 0.23 0.00 
8 -6.6 -3.9 -9.8 10.2 14.0 2.9 NNW 8. 65 O. 57 0.00 
9 

10 
11 -3. 0 1.3 -9.4 4.7 10.6 2. 0 S 12.64 0.68 0.00 
12 -1. 6 -0.3 -3.9 7.4 14.8 2.1 NW 7.87 0.61 0.00 
13 -4.2 -2. 8 -8.2 7.1 11. 2 2.1 NW 9.89 O. 60 0.00 
14 -6.3 -3. 4 -11. 4 4.5 11. 6 2.0 WNW 13.52 O. 62 0.00 
15 -4. 6 -1. 4 -8.2 5.5 12.2 2.0 S 10.14 0.61 0.00 
16 -5.0 -4.0 -6. 0 5.9 11. 1 2.2 NNW 9.95 O. 68 0.00 
17 -6. 7 -5.2 -10.5 4.0 6.4 2.0 ESE 12.22 0.65 0.00 
18 -5.3 -0.3 -7.1 2. 7 4.3 2.0 ESE 10.14 0.67 0.00 
19 -4. 4 -1. 9 -6.3 3.3 6.2 2.0 ENE 11.86 0.57 0.00 
20 -4.3 -0.9 -6.0 4. 9 8.0 2.0 WNW 14.99 0.81 0.00 
21 -5.8 -1. 0 -11. 9 4.0 8. 9 2. 0 NW 16.33 O. 76 0.00 
22 -5. 2 -2. 6 -10.1 4.6 7.2 2.0 ENE 8. 54 0.40 0.00 
23 -4.1 -3. 2 -5.3 8. 3 13.2 4.0 NNE 8.07 O. 38 0.00 
24 -3. 5 -2. 3 -5.2 10.6 14.9 6. 8 NNW 6.23 O. 27 0.00 
25 -4.5 -3. 5 -7.1 6. 9 14.4 2.2 NNW 9.27 O. 40 0.00 
26 -4.2 0.3 -9.0 2.6 3.9 2.0 NE 13.75 0.71 0.00 
27 -1. 7 2.6 -8.9 5.2 10.4 2. 2 S 13.48 0.67 O. 00 
28 -1. 3 1.6 -5.5 3.5 6.5 2.0 ENE 10.79 0.51 0.00 

Frequency of Wind Direction 

ate 
1 2 0 0 0 0 0 0 0 5 
2 37 10 0 0 0 0 0 0 0 0 0 0 12 13 32 40 
3 0 0 0 0 0 0 0 1 39 29 10 23 19 15 4 1 
4 0 0 0 0 0 0 0 0 0 1 2 3 18 40 49 22 
5 0 0 0 0 0 0 0 4 82 41 2 0 2 8 5 0 
6 17 0 0 0 1 0 0 1 30 5 5 1 3 10 4 65 
7 4 28 50 37 15 2 2 0 0 0 0 0 0 0 0 5 
8 17 15 1 0 0 0 0 0 0 0 1 3 19 11 25 52 
9 

10 
11 0 0 0 0 0 6 6 12 66 24 0 0 0 0 0 0 114 
12 0 0 0 0 2 3 2 4 3 0 '0 0 9 42 46 7 118 
13 0 0 0 0 0 0 0 1 0 2 4 5 24 35 47 18 136 
14 5 2 2 0 0 0 0 1 2 3 8 4 21 31 17 11 107 
15 4 0 0 0 0 0 0 2 35 19 2 1 24 23 9 9 128 
16 17 3 3 0 0 0 0 0 0 0 0 1 27 20 25 43 139 
17 0 0 0 2 19 34 14 2 2 3 0 0 0 0 0 0 76 
18 0 1 5 14 7 16 6 1 6 0 0 0 0 0 0 0 56 
19 2 12 9 14 3 6 5 1 0 0 0 0 5 2 2 0 61 
20 16 9 8 2 0 0 1 0 1 0 0 1 13 20 10 16 97 
21 5 0 5 12 3 2 1 3 1 11 8 3 2 2 16 11 85 
22 0 0 21 49 14 9 10 1 1 2 2 2 0 0 0 0 111 
23 52 64 18 1 0 0 0 0 0 0 0 0 0 0 2 7 144 
24 25 0 0 0 0 0 0 0 0 0 0 0 0 1 7 111 144 
25 18 0 0 0 0 0 0 0 9 13 1 0 0 2 19 61 123 
26 1 3 14 0 0 2 0 2 3 2 0 0 1 1 0 0 29 
27 0 0 0 0 0 4 6 4 69 17 0 0 0 0 0 0 100 
28 0 0 0 25 10 5 12 2 8 18 3 2 0 0 0 0 85 

ota 2 9 4 1 4 0 4 
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March 1993 Kimuaneppu.Saroma-ko Lagoon 

Air emperature Wind ~o ar Kaalatlon 
Date lIean Max. IIln. lIean MaX. IIln. Most Heq. cumUI.at I ve ~ax. ~in. 

• C • C • C m/s m/s m/s D i r . MJ/ rrl kW/rrl kW/ rrl 
1 -~. I 1.0 -5.8 3. 5 5. 7 2.1 E:~ 11.1111 u. ij~ u.uu 
2 -3.2 -0.8 -7.3 3.1 4. 4 2.0 14.82 0.74 0.00 
3 -0. 9 3. 0 -3.4 5. 7 11. 8 2.0 S 12.43 O. 73 O. 00 
4 -2.5 1.4 -8.0 4. 4 8.6 2.1 W 13.50 O. 82 O. 00 
5 -0.5 4.3 -8. 0 7. 8 14.5 2.1 S 11. 70 O. 70 O. 00 
6 0.8 2.2 -1.1 5. 9 12.4 2.0 NW 13.26 O. 75 0.00 
7 -1. 1 3.2 -3.6 4. 4 8.6 2.0 NNE 14.41 0.98 0.00 
8 -3. 4 -2. 5 -4.4 4.9 7.1 2.3 NNE 20.04 O. 78 0.00 
9 -4. 0 -1. 0 -8.5 3. 5 5. 7 2.0 WNW 20.16 0.83 0.00 

10 -1. 9 2. 5 -7.4 3. 5 6.1 2.0 SSW 19.12 0.85 0.00 
11 O. 0 3. 7 -2.3 4. 3 8.5 2.1 SSW 16.78 0.80 0.00 
12 -1. 0 3. 0 -4.1 4. 0 10.1 2.1 W 15.31 O. 77 0.00 
13 -3. 4 2.2 -6.9 7. 0 12.8 2.0 NNE 18.92 O. 79 0.00 
14 -4.4 -2.4 -6.4 14.3 19.3 9. 7 NW 12.88 0.85 0.00 
15 -3. 0 -1. 6 -4.5 11. 4 15.5 4.9 W 18. 16 0.87 0.00 
16 -2. 4 -0.8 -4. 0 5. 9 11. 0 2.0 W 8.88 0.41 0.00 
17 -1. 4 -1. 0 -3. 3 10.7 14.8 2.1 N 9.21 0.42 0.00 
18 -4.1 -2.5 -5.6 10.3 15.4 4.1 NNW 16.58 1. 02 O. 00 
19 -3.8 -3. 0 -6.4 7. 3 14.2 2.0 NNW 19.21 0.83 0.00 
20 -4.8 -1. 2 -9.2 2. 5 3.2 2.0 NE 22. 74 0.83 0.00 
21 -0.4 4.8 -7.5 4.1 7. 4 2.0 S 22.32 O. 99 0.00 
22 2. 2 5. 0 0.0 4.5 8. 8 2.0 S 9. 90 0.57 0.00 
23 3. 2 6.1 -0.4 4. 4 8.8 2.0 W 21.34 0.84 O. 00 
24 4.8 9.2 0.6 4.3 10.2 2. 0 WSW 15.12 O. 79 O. 00 
25 2.0 6.6 -2.0 6.0 13.3 2. 0 NW 17.16 O. 98 O. 00 
26 -4. 2 -2.1 -6. 4 4.3 7.4 2.1 N 11.38 0.67 O. 00 
27 -4. 4 -2.3 -6. 2 5. 2 9.1 2. 0 ENE 13.99 O. 66 0.00 
28 -6.9 -6. 0 -8. 4 4.2 7.3 2. 0 ENE 23. 62 0.92 0.00 
29 -6.6 -4. 7 -8. 9 3.7 7.8 2.0 NNE 21. 22 1. 03 O. 00 
30 -0.1 4.2 -8. 0 5. 3 12.1 2. 0 WNW 19.40 O. 99 0.00 
31 6. 0 10.9 1.6 4. 9 8.5 2. 0 S 13.41 O. 74 O. 00 

Frequency of Wind Direction 

ate N NNE NE ENE E ESE SE SSE S SSW SW ISW I !til NI NNI ota 
1 ~ 15 22 6 8 2 0 0 u 0 0 0 0 ~ 0 1 57 
2 0 1 12 14 0 0 0 0 1 7 4 1 0 0 0 40 
3 0 1 0 0 0 0 0 3 42 19 6 4 36 22 4 0 137 
4 11 6 0 0 0 1 7 1 2 2 5 6 27 10 5 3 86 
5 0 0 0 0 0 1 7 7 74 43 0 0 0 0 0 0 132 

·6 16 2 3 2 1 0 0 1 10 4 2 0 4 21 27 20 113 
7 20 26 1 1 2 0 1 2 9 18 1 2 3 2 7 12 107 
8 43 63 10 0 0 0 0 0 0 0 0 2 2 2 10 12 144 
9 2 0 4 7 6 4 4 5 5 4 1 0 5 20 3 1 71 

10 2 12 16 1 0 2 1 1 7 44 18 1 0 1 1 0 107 
11 0 1 12 15 3 0 4 0 23 24 6 1 4 13 15 5 126 
12 2 0 9 2 4 9 3 1 6 9 5 2 15 11 7 3 88 
13 18 25 25 3 1 1 0 2 2 5 2 1 1 1 0 1 88 
14 2 0 0 0 0 0 3 4 8 14 13 10 15 32 37 6 144 
15 0 0 0 2 2 1 6 5 9 8 6 6 36 36 27 0 144 
16 20 13 7 0 0 0 0 0 0 0 1 7 52 17 7 1 125 
17 116 11 0 0 0 0 0 0 0 0 0 0 0 6 7 3 143 
18 18 0 0 0 0 0 0 0 0 0 0 0 0 10 47 69 144 
19 32 0 0 0 0 0 0 0 0 0 1 0 0 3 25 69 130 
20 0 0 18 4 0 0 1 1 5 5 5 0 0 0 0 0 39 
21 0 1 0 5 6 16 8 14 56 12 2 0 0 0 0 0 120 
22 4 0 0 2 4 3 6 10 29 5 8 29 24 11 1 0 136 
23 4 0 0 0 0 2 2 0 0 3 11 11 42 19 10 1 105 
24 1 7 0 0 4 1 4 9 10 9 12 17 11 16 2 0 103 
25 4 0 1 4 0 4 0 6 6 6 10 11 24 15 34 2 127 
26 13 3 9 11 9 3 5 4 1 8 4 6 1 1 5 9 92 
27 24 6 6 31 18 0 1 2 0 0 0 0 0 0 0 5 93 
28 30 3 19 47 6 5 13 0 0 0 0 0 0 0 0 4 127 
29 16 26 6 0 0 5 8 0 2 2 1 0 5 0 0 7 78 
30 0 0 0 0 0 2 1 2 19 18 8 15 30 38 3 0 136 
31 0 0 0 0 0 0 4 8 75 43 4 3 3 0 0 0 140 

Total 401 222 180 157 74 6~ 811 H8 4u ~12 l~ij I~~ J4u ~UI 2H4 234 3422 
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April 1993 Kimuaneppu. Saroma-ko Lagoon 

Air emperature -WInd Solar Radiation 
Date llean lIax. ·lIln. lIean !lax. IIln. lIost FreQ. Cumulative Max. III n. 

• C • C • C m/s m/s m/s D i r. IIJ/ nt kW/ nt kW/nt 
1 2.4 6.1 0.6 3. 2 5.lr <:. U 

:~: 1~: ~~ 0.69 O. 00 
2 4.1 8.6 0.6 3. 8 8.6 2.0 0.58 o. 00 
3 3.5 6.0 1. 1 5. 5 11. 6 2.0 ESE 20.27 0.84 O. 00 
4 2.8 7.5 o. 2 5. 5 13.4 2.2 S 15.16 0.88 O. 00 
5 -0. 2 1.0 -1. 0 8.6 15.0 2. 0 SSE 5.88 O. 68 O. 00 
6 -0. 1 1.4 -1. 4 14.8 19.2 10.2 E 16.83 o. 99 0.00 
7 0.8 2. 2 0.0 11. 7 19.6 5. 2 NE 13.82 0.95 0.00 
8 0.4 2. 8 -0.8 4. 2 8.2 2. 0 NW 11. 37 O. 68 0.00 
9 -0. 5 -0.1 -1. 6 7. 6 9. 7 5.8 NW 7.88 O. 39 O. 00 

10 -2.0 -0. 7 -5.9 6. 3 10.0 2.0 NNW 16.65 O. 97 0.00 
11 -1. 3 1.1 -5. 5 4. 3 10.8 2.0 SSW 24.63 o. 93 0.00 
12 -1. 6 -0. 3 -2. 5 3. 7 8.2 2.0 NNE 25.87 1. 07 0.00 
13 
14 
15 3.8 7.2 O. 3 3.4 6.9 2. 0 NNE 16.79 0.88 0.00 
16 6.9 15.0 o. 8 4.8 12.3 2. 0 W 24.57 0.87 o. 00 
17 0.5 2. 3 -0.4 4.1 6. 7 2. 0 E 14.20 O. 87 O. 00 
18 1.3 7.0 -1. 9 13.0 26.2 2.0 E 10.02 1.04 0.00 
19 0.5 1.8 -1.8 12.6 24.4 5. 6 NE 19.69 1.10 0.00 
20 0.1 1. 3 -1. 7 8. 8 13.5 2.1 NNE 18.80 O. 95 0.00 
21 3.1 5. 9 -2.4 4. 0 7.9 2.0 S 26. 99 o. 96 0.00 
22 4.2 8. 0 2.2 4. 0 8. 0 2. 0 NE 19.62 0.91 0.00 
23 2.4 3.6 1.3 4. 8 11. 1 2. 0 NNE 6.56 0.43 0.00 
24 0.5 1.9 -0. 5 7.0 15.7 2.0 HE 10.33 o. 65 0.00 
25 -0. 1 2. 0 -1.1 8.4 18.2 2.1 NE 8.94 o. 74 0.00 
26 7.1 13.5 0.5 6. 4 12.7 2.2 WSW 26.19 0.96 O. 00 
27 8. 6 13.4 5.4 5. 8 11. 4 2.2 S 10.80 0.62 O. 00 
28 3.8 7.1 0.6 8. 6 14.8 2.0 WNW 24.75 1.17 O. 00 
29 4. 6 7.9 0.6 4.1 11. 7 2.0 WNW 23. 76 1. 10 0.00 
30 2. 6 5.4 0.1 3. 8 7.4 2.0 ENE 16.01 O. 62 0.00 

Frequency of Wind Direction 

1 
2 0 0 0 1 1 10 11 20 14 2 0 1 2 73 
3 0 1 3 11 6 29 4 0 21 12 1 0 0 88 
4 1 0 6 3 3 8 8 17 42 17 0 0 1 107 
5 1 0 5 9 6 6 12 13 9 12 7 6 12 109 
6 0 4 11 17 19 7 18 8 8 8 13 17 11 144 
7 0 5 22 12 7 11 5 8 18 17 18 12 9 144 
8 0 4 4 27 13 7 1 5 4 0 0 5 11 117 
9 34 6 0 0 0 0 0 0 0 0 0 0 0 144 

10 52 4 0 0 0 0 0 0 0 1 4 0 0 136 
11 3 12 13 7 4 0 0 0 12 15 9 10 4 92 
12 24 29 18 8 3 4 1 1 4 3 1 0 0 112 
13 
14 
15 1 24 24 6 3 4 1 1 5 10 2 0 0 1 0 1 83 
16 7 6 7 0 3 6 2 5 14 4 1 4 22 19 3 5 108 
17 2 19 20 25 30 10 0 2 0 2 1 1 1 1 2 3 119 
18 0 5 7 14 16 6 5 8 10 9 8 7 8 11 0 0 114 
19 0 28 57 24 14 6 3 2 2 0 2 1 0 1 1 3 144 
20 4 43 40 2 0 3 2 3 2 5 1 2 1 0 0 6 114 
21 0 0 23 23 5 7 2 1 27 17 4 1 0 0 0 0 110 
22 1 9 26 6 4 1 0 0 0 8 15 4 8 7 6 6 101 
23 0 42 17 11 5 3 3 4 3 3 1 0 2 0 0 1 95 
24 4 27 32 29 26 6 4 1 2 1 2 0 0 0 0 0 134 
25 5 18 39 25 20 13 7 1 3 1 0 0 0 0 1 1 134 
26 0 18 10 3 6 8 6 5 9 9 16 25 21 0 0 0 136 
27 0 4 1 2 3 1 5 20 48 16 10 2 1 8 0 0 121 
28 20 0 0 0 0 0 1 1 2 3 1 0 5 42 21 20 116 
29 8 0 0 0 0 0 0 2 1 4 7 15 26 27 20 9 119 
30 3 10 13 30 16 9 2 1 5 2 1 0 1 11 11 0 115 

ota 1 1 4 5 9 11 1 4 184 1 



28 Kunia SHIRASA W A et al 

May 1993 KimuanepPu,Saroma-ko Lagoon 

Air Jemperature lina So ar Radiation 
Date lIean lIax. Min. lIean Max. IIln. Most ~ reQ. cumUI.at I ve 

k:?rd 
lin. 

• C • C • C m/s m/s m/s D i r. MJ/ Ilf kW/1lf 

~ 
Z. ~ I. H -1. H 4. ~ 14.8 ~: ~ E:~ ~~: ~~ 

1. UU U.1l0 
3.0 6.2 -0. 9 5. 3 9. 7 1. 00 0.00 

3 4.4 7. 5 O. 2 4. 0 8.1 2. 0 SSE 9.21 0.49 0.00 
4 5. 4 9. 3 2. 2 3. 5 6.6 2. 0 NNE 18.08 1. 27 0.00 
5 7. 2 13.3 1.4 4. 0 5.8 2.2 NE 25. 76 0.96 0.00 
6 7.2 10.9 5.1 3. 7 5. 6 2.0 NE 16.79 O. 90 O. 00 
7 4.1 7.6 0.4 4.8 7.4 2. 2 NNW 24. 79 O. 94 0.00 
8 2.1 4.7 -0.3 4.2 8.6 2. 2 ENE 23.10 O. 94 0.00 
9 8. 9 15.3 1.4 11.1 20.5 2. 0 S 21.06 0.98 0.00 

10 10. I 13.6 6. 7 8. 7 13.9 2.0 S 10.14 O. 71 0.00 
II 5. 7 8. 4 4. 2 4. 4 8.9 2.0 NE 13.28 0.68 0.00 
12 9.7 12.8 6. 7 3. 6 6.1 2.0 NE 22. 51 0.93 0.00 
13 11. 3 14.8 8.6 5. 9 13. I 2.0 W 21.81 1. 06 0.00 
14 8.5 11. 4 4.4 5. 0 10.5 2.1 WNW 23.87 1. 01 0.00 
15 6.2 8. 0 4. I 7.1 16.7 3.6 WNW 11. 81 0.65 0.00 
16 7.6 12.8 2.9 5.4 12.3 2. 0 W 18.51 O. 78 0.00 
17 8.4 12.2 1.4 4.4 7.4 2. 0 ENE 24.16 O. 97 0.00 
18 11. 2 16.9 7.4 4. 3 8. 0 2. 0 SE 12.13 O. 78 0.00 
19 7.4 8. 3 6.3 4.8 7. 3 2. 0 WNW 13.35 0.68 0.00 
20 9. 4 12. I 6.9 4. 0 7.9 2.0 NE 19.22 1. 02 0.00 
21 10.4 12.6 8. 6 4.3 6. 2 2.0 ENE 20.58 1. 12 O. 00 
22 14.2 20. 9 9. 0 7.2 19.4 2. 0 SSW 25. 90 O. 97 O. 00 
23 13.2 16.3 10.8 6.2 13.3 2.0 S 7.06 0.53 0.00 
24 8.5 11. 7 5.3 4.8 13.8 2. I NW 23. 72 1. 01 0.00 
25 10.1 14.2 5.6 5. 5 12.0 2.2 SSW 7. 76 1.16 O. 00 
26 6. 7 10.6 4.4 13.77 1. 04 0.00 
27 4. 7 7.1 3.5 10.92 0.45 0.00 
28 4.2 5. 7 3.0 14.65 0.67 0.00 
29 10.9 14.8 6.1 26.50 1. 01 0.00 
30 15.0 20.0 11. 3 26.33 1. 02 0.00 
31 9. I 14.5 5.5 23.14 0.99 0.00 

Frequency of Wind Direction 

ate N NNt NE tNE E ESE St SSt S 551 sW IS. • INI NW NNW ota 
I 0 16 28 12 17 12 : 4 0 

1 ~ 2 3 
~ ~ 

0 0 100 
2 0 3 25 40 9 2 4 II 0 1 0 0 109 
3 0 0 0 0 5 15 15 29 21 3 1 0 0 0 0 0 89 
4 3 16 4 0 0 0 3 7 14 13 2 0 0 0 0 0 62 
5 0 10 33 10 2 1 0 5 16 17 I 1 2 4 1 0 103 
6 0 2 23 8 0 I 0 0 0 0 0 0 1 0 0 0 35 
7 8 0 12 5 5 3 8 4 4 4 7 10 9 7 II 13 1 I 0 
8 12 9 22 37 12 4 3 0 1 1 0 0 0 5 3 9 1 I 8 
9 0 0 0 0 4 8 5 2 63 40 0 0 0 0 1 0 123 

10 0 0 0 0 0 0 0 0 75 51 1 1 1 3 6 1 139 
11 3 7 20 5 0 0 1 0 3 I 0 0 1 17 16 9 83 
12 0 2 24 15 3 0 2 4 1 3 0 3 6 2 1 0 66 
13 9 0 0 0 0 0 0 0 1 2 4 21 28 12 3 19 99 
14 5 1 1 4 4 6 2 3 5 5 7 12 20 27 20 10 132 
15 10 4 4 8 3 6 4 3 5 4 9 18 26 28 9 3 144 
16 5 13 10 12 3 0 1 2 2 1 0 7 40 12 2 3 113 
17 0 0 18 26 6 18 5 5 14 6 3 0 0 0 0 0 101 
18 0 I 2 2 0 9 19 15 17 13 12 5 7 5 0 0 107 
19 0 0 1 3 1 2 3 7 7 7 7 7 22 25 4 1 97 
20 0 0 20 14 14 9 10 5 0 0 0 0 0 3 3 0 78 
21 0 0 28 32 2 0 1 1 0 0 1 0 6 6 3 0 80 
22 0 0 20 7 6 6 7 5 27 36 5 0 2 1 0 0 122 
23 1 0 0 0 1 7 7 22 45 21 0 3 3 7 0 0 117 
24 16 6 15 6 2 2 1 0 0 1 0 1 4 10 25 22 III 
25 0 0 0 0 15 23 6 6 32 39 6 0 6 2 0 0 135 
26 
27 
28 
29 
30 
31 

otal IZ 90 310 246 114 134 109_ 133 364 280 68 93 .186 176 108 90 2573 



Meteorological Data for Saroma-ko Lagoon 29 

June 1993 KimuanepPu,Saroma-ko Lagoon 

_AI r Temperature wind ~olar Radiation 
Date lIean lIax. IIln. lIean lIax. II i n. lIost Freq . Cumulative lIax. k:j~ . C . C • C m/s m/s m/s D i r. IIJ/ nf kW/ nf 

1 
::~ I. 6 0.1 10. 14 u. 92 u.uu 

2 13.7 6.1 17.75 O. 85 0.00 
3 
4 
5 7. 7 9.0 6. 7 4. 0 7.0 2. 0 ENE 7.59 O. 33 0.00 
6 7. 7 8.8 6. 7 3.2 5. 7 2. 0 NNE 13.22 O. 69 0.00 
7 7. 3 8. 8 6. 6 4. 4 7.6 2. 0 NE 24. 74 1. 03 0.00 
8 9. 1 11. 0 6.2 3.1 5.1 2. 2 NE 10.75 O. 49 0.00 
9 11. 8 14.7 9.1 4. 0 6.2 2.1 NE 12.32 1. 04 0.00 

10 11. 2 13.2 9.3 3. 0 5.1 2. 0 NNE 24.38 1. 09 0.00 
11 9. 7 11. 3 8.3 3.3 5.0 2. 0 NI 26.42 1. 05 0.00 
12 17.9 25. 8 10.3 7.1 14.3 2. 0 S 30.50 1. 01 0.00 
13 16.2 18.9 12.8 12.5 21.5 4. 4 S 16.41 0.92 0.00 
14 15.8 21. 9 13.2 4.6 13.0 2. 0 S 19.52 1. 21 0.00 
15 12.4 15. 8 10.5 3. 3 5.4 2. 0 NNI 17.92 1. 13 0.00 
16 10.5 11.3 9. 9 4. 7 9. 5 2. 0 NI 5.07 0.22 0.00 
17 9.0 10.2 8. 2 7. 5 11. 3 2. 3 NI 10.73 0.47 0.00 
18 10.9 13.2 8. 6 3. 7 5.8 2. 0 NE 25. 09 0.98 0.00 
19 14.1 20. 4 10.0 4. 9 9.4 2. 0 S 28. 88 1. 02 0.00 
20 11. 9 14.1 10.4 4.8 8. 7 2.1 SSE 4. 72 0.29 0.00 
21 10.6 12.7 8.8 3. 9 6.1 2. 0 WNW 14.29 0.80 0.00 
22 9.0 9. 8 8.6 3. 3 5.3 2. 0 NI 8.16 0.39 0.00 
23 8. 5 9.1 7.9 3. 3 5.1 2. 0 N '7.91 0.40 O. 00 
24 8. 2 10.1 6. 7 4. 7 8.6 2. 0 NNE 20. 48 1. 08 0.00 
25 11. 4 14.4 7. 8 3.5 6.2 2. 2 NE 25. 91 1. 01 0.00 
26 15.6 20.1 11. 2 4. 2 7. 3 2. 0 SSW 16.41 O. 93 O. 00 
27 10. 1 12.7 8.6 4.2 7. 2 2. 0 ENE 4.61 0.23 O. 00 
28 11. 6 15.3 9.4 4.9 11. 6 2.1 NNW 16.95 1.23 0.00 
29 10.3 13.0 8. 7 5. 8 12.7 2. 0 NW 7.17 0.48 0.00 
30 8.6 9.3 7.3 5.4 11. 4 2. 0 NNW 11.90 O. 54 0.00 

Frequency of lind Direction 

ate N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW ota 
1 
2 
3 
4 
5 0 0 37 64 19 6 0 0 0 0 0 0 0 0 0 0 126 
6 9 22 13 0 1 0 2 0 0 0 1 1 8 15 3 1 76 
7 0 10 37 21 2 0 2 0 0 0 0 1 1 3 0 2 79 
8 2 9 31 8 0 4 8 2 0 1 0 0 1 3 10 4 83 
9 0 2 29 23 5 4 3 0 0 0 0 0 0 0 1 1 68 

10 13 17 3 0 0 0 0 0 0 0 0 0 0 12 12 12 69 
11 3 8 18 0 0 1 3 0 0 0 0 1 5 14 25 5 83 
12 0 1 2 2 2 0 1 9 51 41 3 2 1 0 4 0 119 
13 0 0 0 0 0 0 0 3 86 54 1 0 0 0 0 0 144 
14 0 0 0 2 0 1 1 10 30 13 1 1 10 18 23 2 112 
15 5 16 18 1 0 0 0 0 0 0 0 0 2 1 13 26 82 
16 6 1 2 0 0 0 0 0 0 0 0 0 0 23 62 20 114 
17 0 0 0 0 0 0 0 0 0 0 0 0 0 5 83 53 141 
18 3 9 36 13 2 3 0 0 0 0 0 1 3 4 8 2 84 
19 0 0 0 1 0 0 1 19 27 7 3 3 4 23 19 0 107 
20 1 11 3 9 2 14 6 29 20 6 0 2 7 10 1 0 121 
21 17 1 0 0 0 0 0 1 3 3 5 3 9 37 28 17 124 
22 29 1 0 0 1 0 0 1 0 1 0 1 1 9 58 39 141 
23 65 8 1 0 0 0 0 0 0 0 0 2 2 5 16 40 139 
24 12 30 28 27 10 12 5 9 0 0 0 0 0 0 0 1 134 
25 0 11 18 1 1 13 3 2 16 11 2 1 0 2 3 4 88 
26 12 9 8 1 1 0 1 1 12 43 6 0 1 4 1 3 103 
27 10 16 17 31 6 0 0 0 0 0 0 0 0 1 13 15 109 
28 7 1 5 0 0 0 0 0 2 2 0 9 28 7 11 31 103 
29 11 2 0 0 0 0 1 9 17 11 3 1 1 1 35 25 117 
30 28 17 13 9 7 2 10 5 2 0 0 0 0 0 8 32 133 

Total 233 2 J2 319 213 59 60 47 100 266 193 25 29 84 197 437 335 2799 
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July 1993 Kimuaneppu.Saroma-ko Lagoon 

AI r Temperature ~Ind ~o-,-ar R_a~lat Ion 
Date lIean lIax. lI.in. lie an lIax. IIln. Most. fraQ. Cumulat Iva .lIax. "In. • C • C • C m/s m/s m/s o i r. IIJ/ nf kW/rrf kW/rrf 

~ 
11. 1 

~~: : 0. I) 4.1 0. I> 2. I) 
~~; ~g:~~ 1. 24 g: gg 16.8 11.3 4.3 6.9 2.0 O. 98 

3 20.1 28.0 14.1 4. 9 8. 9 2.1 S 29.56 O. 97 0.00 
4 16.4 18.6 13.0 3.3 6.2 2.0 SSW 27.11 1. 08 0.00 
5 18.2 23.3 13.6 4.3 8.3 2.0 ENE 30.19 0.96 0.00 
6 18.3 23. 4 13.6 3.1 4.6 2.0 NE 30. 09 1. 01 0.00 
7 17.6 19.4 14.1 3.1 4. 5 2.0 NW 22. 62 0.88 0.00 
8 18.9 21.7 15.8 3. 4 6.1 2.0 NE 29.77 O. 98 0.00 
9 18.4 21.8 15.1 3. 2 6.2 2.0 NE 27.11 O. 94 0.00 

10 18.9 22. 5 14.9 3. 5 8.5 2.0 SSW 28.12 O. 95 0.00 
11 18.0 19.5 15.6 3.6 5.8 2.1 NNW 29.09 0.95 0.00 
12 15.3 16.7 14.4 4.2 6.0 2.0 NNW 12.80 0.77 0.00 
13 15.6 17.1 14.3 3. 4 6.2 2.0 ENE 8.84 0.50 0.00 
14 18.4 21. 3 15.6 4. 9 11. 3 2.0 SE 17.33 O. 97 0.00 
15 15.1 16.8 12.8 3. 7 7. 4 2.0 ESE 5.88 O. 31 0.00 
16 13.2 14.2 12.5 3. 7 6. 9 2.0 NNW 13.74 1. 12 0.00 
17 13.3 14.2 12.0 5. 7 11. 5 2.7 NNW 9.48 0.50 0.00 
18 11.8 12.7 11.1 6.6 9.4 4. 7 N 10.17 0.55 0.00 
19 11. 9 12.7 11. 1 5.1 8. 0 3.1 NE 5.52 0.23 0.00 
20 12.1 13.3 11. 3 3. 4 5.1 2.0 NNE 11.46 1. 00 0.00 
21 13.2 14.5 11. 9 3. 5 5. 7 2.0 NE 17.04 1. 01 0.00 
22 16.6 20.2 13.5 4.1 8.0 2. 0 S 19.10 1. 14 0.00 
23 16.1 17.9 14.8 3.1 5.1 2.0 SSW 8.16 O. 56 O. 00 
24 15.8 17.8 14.1 3. 2 5. 4 2.0 NE 23.82 O. 95 0.00 
25 17.8 22. 9 14.5 5. 0 12.5 2.0 SSW 18.63 1. 18 0.00 
26 19.8 23.6 17.5 6.5 13.7 2.1 SSE 15.04 1.16 0.00 
27 18.3 24.9 15.5 4.1 8.1 2. 0 SSE 26. 73 1. 03 0.00 
28 
29 
30 16.3 20.2 12.5 5. 7 9.4 2.4 S 21. 49 0.80 0.00 
31 15.0 16.5 13.5 5. 0 10.4 2.0 SSE 5.67 0.27 0.00 

Frequency of Wind Direction 

Date N NNt NE tNt t t~t St ~~t S SSI SI I~I w INI NW NNw otal 
1 0 3 21 27 16 12 10 2 7 4 4 0 1 3 0 0 110 
2 1 1 24 21 7 5 6 0 8 29 6 0 0 0 0 4 112 
3 0 1 13 5 6 3 6 3 42 19 1 2 0 0 0 0 101 
4 2 5 1 0 0 0 0 0 6 19 7 0 0 10 16 7 73 
5 1 6 7 26 6 11 2 1 11 16 7 3 1 11 4 1 114 
6 0 0 30 11 2 0 0 0 4 1 1 1 0 1 4 6 61 
7 8 3 0 0 0 0 0 5 1 3 2 1 2 6 18 17 66 
8 6 3 30 2 0 0 1 1 3 9 16 5 0 0 2 3 81 
9 0 3 28 10 0 0 5 2 0 14 15 1 0 0 0 0 78 

10 10 29 5 0 0 0 0 1 5 39 15 6 0 0 1 0 111 
11 9 14 4 0 0 0 0 0 2 20 11 1 0 7 25 28 121 
12 38 6 0 1 2 0 0 0 0 0 0 0 1 2 13 44 107 
13 0 9 24 49 14 5 0 1 0 0 0 0 0 0 0 0 102 
14 0 0 0 0 7 35 44 35 16 2 0 0 0 0 0 0 139 
15 1 6 17 30 32 37 4 0 0 0 0 0 0 0 0 0 127 
16 33 30 26 2 0 0 0 0 0 0 0 0 0 0 7 36 134 
17 16 0 0 0 0 0 0 0 0 0 0 1 14 16 36 61 144 
18 72 29 0 0 0 0 0 0 0 0 0 0 0 0 5 38 144 
19 12 46 72 13 1 0 0 0 0 0 0 0 0 0 0 0 144 
20 31 60 30 5 0 1 1 0 0 0 0 0 0 0 0 1 129 
21 0 2 32 29 22 15 1 0 0 0 0 0 0 0 0 0 101 
22 0 6 12 10 1 0 3 12 15 6 1 1 0 2 4 1 74 
23 0 2 14 12 2 1 6 5 5 36 15 0 0 0 0 0 98 
24 0 16 21 4 6 2 0 0 1 2 0 0 0 1 0 0 53 
25 1 0 0 1 8 5 1 1 31 42 0 1 3 9 9 2 114 
26 0 0 0 0 0 0 12 70 51 11 0 0 0 0 0 0 144 
27 4 3 22 14 2 8 5 32 13 0 0 0 0 11 17 10 141 
28 
29 
30 0 0 0 0 0 0 0 22 87 32 3 0 0 0 0 0 144 
31 0 0 0 0 9 22 30 44 31 3 0 0 0 0 0 0 139 

ota 240 2H3 433 UZ 143 Il>z 131 Z3 339 307 1Jl~ 23 22 19 11> 2bll 3ZUI> 
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August 1993 KimuanepPu,Saroma-ko Lagoon 

Air emperature Wind Solar Radiation 
Date lIean Max. lIin. Mean lIax. lIin. lIost FreQ. Cumulative Max. lIin. 

• C ' C • C m/s m/s m/s D i r. IIJ/ of kW/ of kW/ of 
1 13.8 :n 12.7 3.8 6.5 2. U ~~ 

11.48 O. 90 0.00 
2 12.4 11. 6 3.3 6.2 2.0 11. 86 0.77 0.00 
3 12.4 14.4 10.8 3. 9 6.1 2.1 NE 20. 92 0.97 0.00 
4 12.4 13.4 11. 2 3.0 5.1 2.0 N 10.40 0.51 0.00 
5 13. 1 14.3 10.9 3.3 5.8 2.0 N 7. 97 0.50 0.00 
6 17.3 24.9 10.2 5. 7 13.2 2.0 S 27. 71 O. 93 O. 00 
7 17.4 24.3 11. 7 5.3 9. 7 2.0 S 27.51 O. 97 0.00 
8 16.9 23.0 11. 3 6. 7 12.4 2.6 SSE 28.33 O. 97 O. 00 
9 16.7 21. 7 13.1 7.3 12.0 3.5 S 27. 64 O. 97 0.00 

10 17.4 23. 4 13.1 6.8 12.2 2.2 S 27.40 O. 96 O. 00 
11 17.5 19.6 14.7 6.4 12.1 2.2 SSE 5.99 O. 34 0.00 
12 19. 1 21. 4 17.7 4.3 8.5 2.0 SE 5.58 O. 30 0.00 
13 17.4 18.8 16.6 3.2 4. 4 2.0 NE 7.96 0.44 0.00 
14 16.9 18.3 15.9 3.4 7.2 2.0 WNW 7.04 O. 56 0.00 
15 18.8 25.1 16.7 4. 7 10.7 2.1 SSE 13.65 1. 15 O. 00 
16 18.5 20.8 15.8 3. 9 5. 7 2.1 NE 23.94 O. 97 O. 00 
17 19.8 27.0 15.5 4. 0 7.9 2.0 S 20.98 0.91 O. 00 
18 18.8 20.5 17.2 3.6 6.0 2.0 ENE 11. 17 O. 83 O. 00 
19 19.4 21. 9 17.6 3. 8 5.8 2.1 ENE 21. 79 0.97 0.00 
20 18.6 20. 3 16.9 3.1 6. 2 2.0 NW 14.72 O. 79 O. 00 
21 19.2 23. 1 15.5 4.2 7. 8 2.0 ENE 23.17 0.91 O. 00 
22 19.6 23. 5 17.2 4. 7 9.8 2.0 S 10.42 0.51 O. 00 
23 19.7 23.0 17.9 3.3 6.3 2.1 SSW 16.46 1. 04 O. 00 
24 21. 5 25. 5 18.6 3. 5 5.6 2.0 SSW 13.18 O. 76 O. 00 
25 22.3 31. 0 16.9 3.1 5. 4 2.0 S 19.43 1. 18 O. 00 
26 25. 3 33.3 21. 6 4. 5 9. 7 2.0 SSW 21. 34 O. 86 0.00 
27 23. 4 27.3 21. 2 5. 5 14.1 2.1 S 10.47 O. 85 0.00 
28 19.9 21. 2 19.0 4. 9 10.3 2.1 ESE 6.61 O. 86 O. 00 
29 21. 6 25.9 18.3 3.4 8.4 2.0 S 23.47 1. 01 0.00 
30 21. 0 26.8 17.6 4. 0 10.4 2.1 S 19.40 0.93 0.00 
31 18.2 20.3 17.1 4. 3 11. 0 2.0 NE 18.65 1. 03 0.00 

Frequency of Wind Direction 

Date N NNE NE ENE E ESE SE sSE" S SSW SW WSW W WNW NW NNW otal 
1 0 6 50 7 16 3 8 10 4 0 0 0 2 0 1 1 108 
2 13 20 37 20 6 0 0 2 0 1 1 0 2 0 1 1 104 
3 0 3 29 17 16 4 1 3 2 3 0 0 0 0 0 0 78 
4 19 12 8 0 0 0 0 0 1 0 0 0 0 2 8 16 66 
5 19 15 13 9 6 4 6 4 4 1 0 0 3 10 14 16 124 
6 0 1 5 5 2 19 19 21 45 15 0 0 0 0 0 0 132 
7 0 0 0 0- 0 0 2 16 59 41 8 2 1 0 0 0 129 
8 0 0 0 0 0 0 6 75 54 7 0 0 0 0 0 0 142 
9 0 0 0 0 0 0 5 59 77 3 0 0 0 0 0 0 144 

10 0 0 0 0 0 0 6 30 76 29 2 0 0 0 0 0 143 
11 0 0 0 0 0 4 24 75 32 6 0 0 0 0 0 0 141 
12 0 0 0 0 2 20 35 26 18 1 1 0 0 0 0 0 103 
13 4 9 35 5 0 0 0 1 0 0 0 0 0 3 8 4 69 
14 4 5 3 3 5 7 6 3 7 3 0 0 2 10 7 5 70 
15 0 0 0 1 1 9 8 24 22 2 0 1 0 0 7 4 79 
16 0 0 32 23 6 5 2 1 1 1 1 1 1 1 0 0 75 
17 2 1 11 11 1 0 1 8 12 12 1 1 1 1 0 0 63 
18 1 6 6 22 6 1 1 1 7 2 0 0 1 0 1 0 55 
19 1 4 23 25 11 10 1 0 3 2 0 0 0 0 0 5 85 
20 3 13 5 0 0 1 2 3 2 1 2 0 0 12 19 11 74 
21 0 0 15 31 10 5 4 2 12 18 1 0 0 0 0 0 98 
22 1 1 0 0 0 2 10 23 52 34 0 0 0 0 0 1 124 
23 9 7 5 1 1 6 7 8 14 17 4 1 0 0 2 7 89 
24 4 1 3 5 4 15 22 5 17 29 3 0 0 0 0 0 108 
25 0 6 10 0 0 1 4 11 19 19 14 1 0 0 0 3 88 
26 2 3 2 5 0 0 0 6 18 30 7 1 2 30 6 2 114 
27 0 0 0 0 4 27 21 16 38 35 0 0 0 0 0 0 141 
28 1 6 11 9 18 19 13 3 0 0 0 0 2 8 19 3 112 
29 2 6 5 10 4 5 5 6 22 17 6 4 5 4 0 0 101 
30 3 5 3 1 3 2 2 9 35 17 7 3 11 6 1 6 114 
31 7 9 18 7 5 13 2 7 9 11 2 4 2 4 15 17 132 

Total 95 139 3Zij 21 127 182 223- 458 662 35 tiO lij 30 91 lUij 1 U2 3205 
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September 1993 Kimuaneppu, Saroma-ko Lagoon 

Air emperature Iina Solar Kaalatlon 
Date lIean lIax. lI.in. lIean lIax. lIin. lIost. Freq. cumul. a t I ve Max. IIln. 

• C • C • C m/s m/s m/s D i r. IIJ/ rTf kW/ rTf kW/ rTf 
1 II. I 19. I> 1~. 1 4. ~ 13. I :l.U ::: 5.13 u.~~ U.UU 
2 18.3 21. 0 13.9 4. 2 6.5 2.0 23. 34 0.86 0.00 
3 17.8 21. 8 12.9 3.5 6.1 2.0 ENE 22. 92 0.83 0.00 
4 19.0 24.5 14.1 3.8 10.2 2.0 SSW 15.69 O. 74 O. 00 
5 16.2 18. 1 13.9 3.8 6.2 2.1 ESE 3.41 0.16 O. 00 
6 16.7 19.7 14.3 3. 5 6.4 2.1 SE 11.67 1. 04 O. 00 
7 16.0 18.0 13.1 4.2 7.7 2. 0 ENE 13.67 1. 00 0.00 
8 15.1 16.7 13.2 4.5 7. 5 2.0 SSE 8.28 O. 39 0.00 
9 15.0 18.1 12.6 6.1 11.6 2.0 S 9.82 0.67 0.00 

10 16.6 18.0 14.9 3. 6 5.6 2.0 NNW 8.24 0.44 0.00 
11 15.6 17.2 12.2 5.1 8. 3 2.0 N 8. 88 0.91 0.00 
12 15.6 18.4 11. 9 4. 6 8.8 2.0 ENE 19.77 O. 94 0.00 
13 17.9 22. 2 15.1 6.5 11. 5 2.0 SSW 15.70 O. 76 0.00 
14 17.4 21. 4 13.9 5. 4 10.7 2.0 SSW 7.44 0.43 0.00 
15 18.3 21. 2 13.2 4. 4 9.6 2.0 WNW 15.41 0.80 0.00 
16 19.5 25. 3 14.5 5.4 9. 5 2.1 S 13.57 0.87 0.00 
17 18.3 21. 5 15.1 3. 2 5.4 2.0 ENE 20. 37 0.89 0.00 
18 17.4 20.4 14.4 4.8 12.8 2.0 S 4.59 0.28 0.00 
19 18.2 22.5 12.9 7. 0 15.6 2.0 WSW 20.05 0.81 O. 00 
20 16.3 22.0 11. 1 5. 6 12.6 2.1 WSW 12.55 0.90 0.00 
21 15.0 19.3 10.9 5.1 11. 6 2.0 W 17.78 O. 86 0.00 
22 14.0 15.7 10.6 5.5 8.9 2.0 W 18.85 O. 75 0.00 
23 14.6 19.5 9.9 5.3 10.9 2.0 S 17.06 0.80 0.00 
24 15.9 19.9 12.6 5. 0 10.0 2.2 SSE 13.00 O. 82 0.00 
25 16.6 20. 8 13.6 3.8 7. 7 2.1 SSE 12.06 O. 98 0.00 
26 14.8 16.6 13.0 4.2 9. 5 2.0 WNW 11. 15 O. 75 0.00 
27 13.0 14.4 11. 9 9. 7 18.1 3.3 NNW 8.04 0.57 0.00 
28 12.2 12.8 10.5 10.7 16.9 2.1 NNW 4.53 0.43 0.00 
29 13. 0 17.0 8.4 7.3 12.7 2.0 S 16.76 0.88 O. 00 
30 16.4 18.9 14.3 6. 3 14.6 2.1 S 3. 77 O. 25 0.00 

Frequency of Wind Direction 

uate N NNt Nt tNt t t~t ~t ~~t S SSW SI lSI I 'NI NI NNI ota 
1 2 0 0 0 0 3 7 4 11> 17 6 4 12 33 5 9 117 
2 0 0 6 19 6 1 0 1 2 3 0 1 8 34 3 2 86 
3 0 6 17 18 9 0 0 0 1 9 10 0 0 2 0 0 72 
4 0 0 0 0 1 14 11 23 37 40 10 0 0 0 0 0 136 
5 0 0 0 6 27 30 7 4 15 2 0 0 0 0 0 0 91 
6 0 0 4 5 4 4 13 11 12 10 1 0 0 0 0 0 64 
7 23 12 18 24 0 0 0 0 1 17 1 0 0 8 10 7 121 
8 0 0 1 25 29 16 4 30 21 0 0 0 0 0 0 0 126 
9 0 0 0 0 0 1 2 34 63 36 3 0 0 0 0 0 139 

10 22 10 2 0 0 0 0 1 3 5 1 1 0 7 18 26 96 
11 38 33 24 8 7 7 0 3 0 0 0 0 0 0 0 0 120 
12 0 0 10 22 20 16 11 2 12 16 2 2 0 0 0 0 113 
13 0 0 0 0 0 0 0 3 50 88 3 0 0 0 0 0 144 
14 0 0 0 0 0 0 0 13 40 51 12 0 1 0 0 0 117 
15 0 0 6 7 2 9 5 2 7 7 2 0 2 27 15 3 94 
16 0 0 0 0 0 0 1 2 23 20 9 23 22 14 3 0 117 
17 0 5 9 15 7 6 10 11 7 4 11 8 6 3 5 1 108 
18 0 0 0 1 8 25 14 17 29 12 3 5 7 3 1 0 125 
19 0 0 0 0 0 0 0 0 3 11 33 67 26 1 0 0 141 
20 0 0 0 0 0 0 0 2 16 18 16 25 21 14 12 3 127 
21 0 0 0 1 0 0 0 4 9 13 22 7 32 32 2 0 122 
22 15 10 2 0 0 1 0 1 3 4 4 5 30 14 3 13 105 
23 0 0 0 0 0 2 9 51 55 8 2 0 0 0 0 0 127 
24 0 0 0 0 2 9 13 71 38 4 0 0 0 0 0 0 137 
25 1 0 1 2 4 10 25 35 26 0 1 0 1 0 3 2 111 
26 4 16 9 0 1 0 1 1 6 4 3 3 8 21 13 9 99 
27 29 2 0 0 0 0 0 0 0 0 0 0 2 17 26 68 144 
28 18 4 0 0 0 0 0 0 0 2 2 0 0 0 12 101 139 
29 0 0 0 0 0 1 1 9 60 47 2 0 0 0 0 0 120 
30 0 0 3 2 3 9 3 11 45 40 5 0 0 0 0 1 122 

Totai 152 98 112 155 130 164 137 346 599 488 164 151 178 230 131 245 3480 
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October 1993 Kimuaneppu. Saroma-ko Lagoon 

Air emperature W-Ind so ar Radiation 
Date lilian lIax. IIln. lie an lIax. lIin. lIost HeQ . Cumulative k:i':;, IIln. 

• C • C • C m/s m/s m/s D i r. IIJ/ nt kl/nt 
1 15.3 lH. H 10.5 4.6 fU.1I 2.0 ~~: 9. Ii Ii O. 78 0.00 
2 11.4 14.1 7.1 7. 3 14.2 2. 0 9.52 0.94 0.00 
3 12.4 16.0 8.2 4.3 8. 6 2.0 S 15.99 O. 74 0.00 
4 
5 
6 9. 4 12.5 4.2 7. 4 18.2 2.1 NNW 8.24 0.80 0.00 
7 13.2 19.3 6.6 5. 2 11. 4 2.1 SSW 16.14 O. 70 0.00 
8 13.3 17.9 9.5 4. 0 9. 4 2.0 SSW 8.01 0.77 0.00 
9 13.8 17.4 9.4 2. 9 8. 4 2.0 SSW 15.17 O. 64 0.00 

10 14.4 17.8 9.7 7.3 14.0 2.1 S 5.11 O. 65 0.00 
11 9. 0 11.4 5. 6 6. 7 13.7 2.0 WNW 10.17 O. 78 O. 00 
12 9. 6 15.6 4. 9 5.1 9.1 2.0 SSW 5.23 O. 50 O. 00 
13 8. 3 11. 7 4. 9 8. 2 17.2 2.1 W 7.26 O. 66 0.00 
14 7. 2 10.3 2. 7 5. 5 11. 5 2. 3 WSW 12.95 0.82 0.00 
15 8. 8 13.7 4.4 3. 7 7. 4 2.0 SSW 14.46 O. 73 0.00 
16 10.9 17.4 5.1 5. 0 9.9 2.2 SSW 14.91 O. 70 0.00 
17 12.4 16.0 8.3 II. 2 11.4 2.3 S 5.97 0.33 0.00 
18 10.3 12.3 7.6 6.5 14.8 2.1 'II 13.41 O. 15 0.00 
19 10.1 13. 5 6.2 4.1 8. 6 2.1 SSW 12.83 O. 62 0.00 
20 9. 5 13.6 5.8 2. 9 4. 5 2.1 S 10.81 O. 75 0.00 
21 11.0 17.1 5.8 3.9 7. 0 2. 0 SSW 13.92 O. 60 0.00 
22 11.6 15.3 8.4 5. 5 13.8 2.2 SSE 8.87 O. 67 0.00 
23 10.9 12.1 9. 7 7. 0 15.9 2.0 WNW 2.25 O. 38 0.00 
24 10.6 13.2 8.8 9.7 19.1 2.1 WNW 4.14 0.31 0.00 
25 8. 9 10.0 7.5 9.1 13.8 3.5 W 8.14 O. 65 0.00 
26 7. 3 8. 5 4.9 6. 4 10.7 2.0 W 6.87 0.77 0.00 
27 6. 6 10.6 2.0 4. 8 10.3 2.1 SI 13.94 0.67 0.00 
28 9. 8 15.4 2.3 4. 9 12.7 2. 0 SSW 13.04 O. 57 0.00 
29 8.5 13.3 4. 8 4. 9 12.9 2.1 SE 2.86 0.18 0.00 
30 9. 6 12.5 7.1 5.0 12.6 2.1 S 2.42 0.22 0.00 
31 10.8 14. 0 6. 0 5. 7 13.5 2.1 E 9.90 0.62 O. 00 

Frequency of Wind Direction 

Date N NNE NE ENE E ESE SE SSE S SSW SW WSW 'II WNW NI NNW otal 
1 u 0 0 0 0 0 0 6 24 28 13 19 14 7 2 0 113 
2 4 0 0 0 0 0 0 0 5 4 14 6 12 16 11 57 129 
3 0 1 10 10 7 7 5 6 31 16 2 0 4 15 4 0 118 
4 
5 
6 9 0 0 0 0 0 0 2 6 22 5 0 23 20 5 43 135 
7 0 0 0 0 0 0 0 6 45 65 15 7 0 0 0 0 138 
8 0 0 0 0 0 1 9 6 35 47 15 7 2 0 0 0 122 
9 0 5 3 3 7 3 1 9 17 22 4 0 0 1 0 0 75 

10 7 2 0 0 0 0 0 0 32 20 1 3 14 11 23 22 135 
11 13 5 0 0 0 0 0 1 8 17 8 2 18 31 13 22 138 
12 0 0 0 0 0 0 0 4 24 76 22 8 2 0 0 0 136 
13 0 0 0 0 0 0 0 0 0 6 11 13 46 34 30 4 144 
14 0 0 0 0 0 0 0 0 0 2 36 43 37 24 1 0 143 
15 4 2 7 2 3 1 2 3 14 30 9 5 4 11 3 0 100 
16 0 0 0 0 0 2 2 9 54 59 8 2 0 0 0 0 136 
17 0 0 0 0 0 0 0 0 64 45 17 1 3 1 3 1 135 
18 2 2 1 0 0 0 0 1 3 8 8 34 50 17 6 0 132 
19 0 0 0 0 0 0 0 3 13 27 17 8 22 25 8 7 130 
20 3 7 16 5 2 1 1 2 32 15 0 0 0 0 0 0 84 
21 0 0 0 0 0 1 16 12 39 60 7 0 0 0 0 0 135 
22 0 0 0 0 0 0 25 68 24 13 3 1 1 0 0 0 135 
23 0 3 20 20 1 6 9 3 3 1 1 0 3 24 3 0 97 
24 0 0 3 10 3 0 1 0 0 0 6 13 39 53 13 0 141 
25 0 0 0 0 0 0 0 0 0 0 0 11 90 42 1 0 144 
26 13 0 0 0 0 0 0 0 0 0 3 11 46 24 12 33 142 
27 1 0 0 0 0 0 0 0 7 14 41 9 12 15 23 20 142 
28 0 0 0 0 0 0 1 0 20 48 34 20 15 2 0 0 140 
29 5 6 7 9 5 9 23 5 7 3 5 14 5 5 3 21 132 
30 0 0 0 1 14 23 25 21 28 8 1 0 0 0 0 0 121 
31 4 4 2 6 13 8 3 4 8 13 4 11 6 5 9 7 107 

Total 65 31 69 66 55 62 123 71 ~ 669 310 248 468 383 173 237 3679 
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November 1993 K i muaneppu. Saroma-ko Lagoon 

Air Temperature Wind ~olar Radiation 
Date Mean Max. M.ln. Mean Max. Min. Most. Freq. Cumu I at I ve Max. Min. 

• C . C • C m/s m/s m/s D i r. IIJ/ rrf kW/ rrf kW/ rrf 

~ 6.2 8. 1 <I. 4 ij. ij 13.0 2.1 W:W 1 U. :lb U.ij<l U.UU 
8.4 11. 8 2.5 5. 3 10.4 2.0 12.68 0.61 0.00 

3 10.6 13.9 4.1 7.9 16.4 2.0 WNW 12.17 O. 56 0.00 
4 9.6 13.7 3.9 6. 6 12.3 2.1 S 11.49 O. 52 0.00 
5 7.5 14.1 3.5 11. 2 21. 2 2. 7 WNW 10.13 O. 63 0.00 
6 4. 4 7.4 1.8 6.9 13.2 2.0 WNW 5. 97 O. 56 0.00 
7 1.0 3. 8 -0.6 9.8 14.2 5.4 NNW 4. 43 0.42 0.00 
8 o. 7 3.3 -3. 4 3. 9 12.1 2.0 S 8.21 o. 52 0.00 
9 1.6 2. 9 -0.4 8. 2 14.0 2.0 NNW 4.89 0.66 0.00 

10 2. 5 5.6 -0.2 4. 3 9.0 2.0 SSW 9.11 O. 56 0.00 
11 4.1 8.9 O. 6 3. 4 6.9 2.0 SSW 11.07 0.52 0.00 
12 4.8 8.6 1.9 4. 0 6.4 2.0 SSW 10.38 O. 58 0.00 
13 6.1 9.7 1.5 6.1 11. 9 2.0 SSE 5. 73 0.66 0.00 
14 11. 1 12.7 8.8 9. 4 17.0 2.1 SSE 1. 36 0.12 0.00 
15 8.2 9. 6 5.1 9. 6 16.1 2.1 NNW 2.71 0.20 0.00 
16 4.2 5. 3 3.0 5. 6 10.6 2. 0 NNW 3.89 O. 32 0.00 
17 4. 5 7. 9 2.2 4. 7 9. 6 2. 0 S 6. 76 0.41 0.00 
18 6. 0 11. 1 1.7 6.6 13.3 2.0 SSW 4. 47 0.27 0.00 
19 O. 7 2.5 -1. 3 10.6 15.9 4. 0 N 4. 24 O. 37 0.00 
20 -0. 5 2. 0 -5.2 4.8 12.2 2.0 S 8. 49 O. 48 0.00 
21 5.3 8. 2 2.2 4. 2 11. 3 2.0 SE 4. 02 0.29 0.00 
22 2.4 7.9 -1.8 8.1 15.1 2.0 W 10.48 0.51 0.00 
23 1.1 4.3 -1. 6 3. 8 7.8 2. 0 S 9.51 0.48 0.00 
24 -0. 4 2.2 -3.3 8. 9 16.1 2. 0 WNW 8.18 0.60 0.00 
25 0.3 4.3 -3. 7 4. 7 9.1 2.0 SSW 7.51 O. 56 0.00 
26 3. 1 6.1 -0.6 5. 4 11. 3 2. 0 S 7. 74 O. 45 0.00 
27 2.5 3.9 O. 9 3. 8 6.1 2.1 NNW 4.40 O. 58 0.00 
28 1.5 5. 4 -1. 6 8. 6 16.7 2.1 WNW 6. 54 o. 55 0.00 
29 -1. 4 -0.1 -2.5 9. 0 16.0 2.1 WNW 5.83 0.68 0.00 
30 

Frequency of Wind Direction 

Date N NNE NE ENE E ESE SE SSE S SSW ~. .~. • WNW NW NNW ota 
1 0 0 ~ 0 0 0 0 0 6 14 ~: 37 ~~ 19 2 0 135 
2 0 0 0 0 1 9 3 6 13 23 16 8 0 135 
3 7 0 0 0 0 1 3 2 4 4 4 27 18 41 13 8 132 
4 25 2 0 0 0 0 3 11 57 26 3 0 0 0 0 2 129 
5 3 0 0 0 0 0 0 0 6 2 3 9 7 44 26 42 142 
6 13 1 0 0 0 0 0 2 14 18 0 0 0 39 26 12 125 
7 13 0 0 0 0 0 0 0 0 0 0 0 6 36 34 55 144 
8 0 0 0 0 0 4 9 4 29 27 2 0 6 11 3 3 98 
9 0 0 0 0 0 0 0 0 0 0 3 1 11 45 36 47 143 

10 1 0 0 0 0 0 0 1 11 24 8 8 19 10 13 8 103 
11 0 0 4 8 1 3 10 2 16 55 10 1 0 0 0 0 110 
12 0 0 2 13 2 1 0 0 10 36 12 0 0 0 0 0 76 
13 0 0 0 0 0 10 19 48 17 0 0 0 0 0 0 0 94 
14 0 0 0 0 0 7 13 80 29 0 0 0 1 0 1 0 131 
15 0 0 0 0 1 0 0 0 0 0 0 0 1 4 35 51 92 
16 40 10 0 1 0 0 0 0 3 1 0 0 0 0 6 49 110 
17 0 0 0 0 0 1 2 9 41 40 14 1 0 0 0 0 108 
18 35 0 0 0 0 0 0 0 26 38 2 5 0 1 9 21 137 
19 57 0 0 0 0 0 0 0 0 0 0 1 12 19 29 26 144 
20 0 0 0 0 0 1 8 28 41 27 4 3 7 14 1 0 134 
21 0 0 2 10 5 7 13 10 10 2 0 1 6 9 2 3 80 
22 0 0 0 0 0 0 0 0 0 4 17 34 64 21 0 0 140 
23 0 1 0 0 2 9 16 22 31 9 5 0 5 9 5 1 115 
24 0 0 0 0 0 1 0 4 3 6 3 12 24 73 8 0 134 
25 0 0 0 0 0 0 3 2 21 26 15 10 18 12 12 8 127 
26 0 0 0 0 0 0 2 11 59 28 4 0 1 6 9 5 125 
27 5 8 2 0 5 8 4 7 11 2 0 0 0 6 11 19 88 
28 0 0 0 0 0 1 2 7 20 4 4 17 39 40 3 0 137 
29 0 0 0 0 0 0 0 0 0 0 0 1 26 70 38 9 144 
30 

Total 199 22 10 32 16 55 116 253 471 406 155 191 342 545 330 369 3512 



Meteorological Data for Saroma-ko Lagoon 35 

December 1993 Kimuaneppu, Saroma-ko Lagoon 

Air Temperature Wind Solar Radiation 
Date lIean Max. lIin. lIean Max. IIln. -llost FreQ . Cumulative lIax. lIin. 

• C • C • C m/s m/s m/s D i r. MJ/ nt kW/nt kW/ nt 
1 
2 2.4 4. 9 0.2 6. 7 13.3 2. 2 S 7.29 0.55 0.00 
3 1.6 6.6 -1. 0 7.5 14.3 2. 0 WNW 5.55 0.59 0.00 
4 -0. 9 1.4 -3.0 5.5 11. 1 2. 0 W 7.59 0.60 0.00 
5 -2. 8 -1. 0 -3.8 6. 4 17.1 2. 0 WNW 3. 76 0.39 0.00 
6 -2. 7 1.5 -7.2 3. 4 9.6 2. 0 SSW 8.87 0.47 0.00 
7 -1. 2 1.0 -3.9 4.5 7. 9 2.1 W 6.09 0.46 0.00 
8 -0.1 3.6 -3.4 4.8 8. 3 2. 0 S 8. 73 0.50 0.00 
9 0.2 2. 2 -2. 0 4.8 10.5 2. 0 NW 6.12 0.49 0.00 

10 -1. 1 o. 6 -3.1 4. 9 8.3 2. 0 N 5.17 0.52 O. 00 
11 -0.1 1.7 -2. 7 5. 8 11. 8 2. 0 ENE 4.45 0.29 O. 00 
12 0.2 1.3 -0. 9 6. 0 12.8 2. 0 NNE 4.98 0.43 0.00 
13 1.3 6.2 -0.9 8.0 16.3 2.1 S 5.88 0.43 O. 00 
14 -2.9 -0. 2 -5.9 6. 6 13.8 2. 0 W 5. 72 0.59 O. 00 
15 -5. 2 -3. 9 -7.0 10.5 17.3 2.1 W 8.48 O. 47 O. 00 
16 -3. 4 -1. 3 -4. 9 8.3 15.6 2. 0 WNW 9.33 0.63 O. 00 
17 -2. 4 1.2 -5.1 7. 0 15.0 2.1 WSW 2.42 0.29 0.00 
18 -3. 5 -1. 6 -6. 4 13.9 21. 6 7. 4 WNW 5. 97 0.45 0.00 
19 -5. 7 -4.1 -7.5 12.8 19.7 5. 4 NW 7.41 0.45 0.00 
20 -4. 0 -0.5 -9.2 6. 4 22. 6 2. 0 S 9.34 0.61 0.00 
21 3.6 7. 6 -1. 2 10.0 21. 1 2. 2 S 5.14 0.41 0.00 
22 -3. 0 2.0 -7.5 8.0 16.3 2. 6 W 7.23 O. 46 0.00 
23 -5.1 -2.4 -8. 2 6. 3 14.7 2.1 SSW 4.13 0.31 0.00 
24 -1. 7 0.6 -4.2 6. 9 13.9 2. 0 WNW 7.85 O. 52 0.00 
25 -1. 0 3.4 -4. 9 3.6 7. 3 2. 0 SSW 8.21 o. 42 0.00 
26 1. 1 5. 8 -2.0 4. 4 8. 6 2. 0 SSW 7.35 0.51 0.00 
27 1.0 2.1 0.0 3.8 8. 6 2. 0 WNW 2. 98 0.28 0.00 
28 -0.1 O. 2 -0.4 4.1 7. 2 2. 0 NNE 1. 75 0.17 0.00 
29 -1. 0 -0. 4 -2.1 3. 7 10.5 2. 0 NNW 2.68 0.25 0.00 
30 -1. 9 -0. 8 -4. 7 5. 3 12.3 2. 0 S 3.58 O. 37 0.00 
31 -0. 4 2.7 -3. 3 9.3 15.1 2. 0 NNW 5.64 0.50 0.00 

Frequency of Wind Direction 

Date N NNt Nt ENE E tSt SE SSE S SSW SW WSW W INW NW NNW To taT 

~ 12 15 2 1 1 0 1 12 75 17 1 0 0 0 0 0 137 
3 0 0 0 0 0 0 0 0 2 12 12 18 26 53 12 0 135 
4 2 0 0 0 0 0 2 0 1 11 9 13 27 16 27 12 120 
5 0 1 0 0 0 0 0 1 2 8 7 16 29 42 16 1 123 
6 0 0 0 1 5 2 1 2 33 39 9 4 0 7 0 0 103 
7 0 0 0 0 0 0 0 1 17 24 7 14 28 17 8 2 118 
8 0 0 0 0 0 0 0 1 68 56 2 3 0 0 0 0 130 
9 2 2 0 0 0 2 0 1 14 8 1 3 16 25 27 15 116 

10 32 1 0 0 3 29 26 6 1 0 0 2 1 2 0 16 119 
11 0 0 15 33 13 14 26 28 11 0 0 0 0 0 0 0 140 
12 4 50 26 2 0 1 6 24 18 0 0 0 0 0 0 0 131 
13 0 0 0 0 0 0 3 4 43 25 3 9 12 16 6 0 121 
14 0 0 0 0 0 0 0 1 3 6 15 31 39 35 8 0 138 
15 0 0 0 0 0 0 0 0 3 2 10 4 89 34 0 0 142 
16 1 1 0 0 0 0 5 2 22 8 0 0 32 42 3 3 119 
17 0 0 0 0 1 3 10 19 19 6 13 24 19 12 2 0 128 
18 0 0 0 0 0 0 0 0 0 0 0 2 25 74 43 0 144 
19 0 0 0 0 0 0 0 0 0 0 0 0 2 61 81 0 144 
20 0 0 0 0 0 0 13 16 47 40 0 0 2 20 2 0 140 
21 0 0 0 0 0 0 0 32 79 14 1 2 1 3 3 0 135 
22 0 0 0 0 0 0 0 0 17 27 7 30 33 15 15 0 144 
23 0 0 0 0 0 0 0 0 37 40 3 10 21 26 3 0 140 
24 0 0 0 0 0 0 1 8 3 2 4 0 28 54 21 0 121 
25 0 0 0 0 0 0 0 8 34 54 14 4 0 0 0 0 114 
26 0 0 0 0 0 1 8 0 30 54 24 3 0 1 2 0 123 
27 0 0 1 9 10 6 4 5 12 8 0 0 4 33 3 0 95 
28 16 24 18 9 4 0 0 0 0 0 0 0 0 0 1 3 75 
29 7 14 9 1 0 0 0 0 0 0 1 0 2 9 14 38 95 
30 0 1 0 0 0 2 5 15 52 14 2 2 16 9 11 1 130 
31 16 2 0 0 0 0 0 1 22 20 2 4 13 15 2 43 140 

Total 92 111 71 56 37 60 111 187 665 495 147 198 465 621 310 134 3· 60 
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January 1994 Kimuaneppu. Saroma-ko Lagoon 

Air emperature lind Solar Radiation 
Date lIean lIax. 1I.ln. lIean lIax. III n. lIost treq. cumulative lIax. IIln. 

·C • C • C m/s m/s m/s o i r. IIJ/ nt kW/ nt kW/ nt 
1 -5.2 -3. 0 9.4 7. 6 12.7 ~. 1 NNW 5.16 0.54 O. uu 
2 -4.2 -0. 7 -6.6 3.6 6.1 2.0 SSW 7.08 0.41 0.00 
3 -1. 3 0.9 -4.1 3. 7 7. 7 2.0 W 5.56 0.49 0.00 
4 -4.4 -1. 1 -8. 5 6. 8 15.5 2. 0 WNW 5. 89 0.48 0.00 
5 -9.4 -6. 9 -11. 4 10.4 17.6 2. 2 W 9.07 0.49 0.00 
6 -9. 7 -5. 0 -13.4 3. 9 6.9 2. 0 S 8.42 0.48 O. 00 
7 -7.1 -3. 4 -11. 1 6. 2 20.4 2.1 W 4.07 0.32 0.00 
8 -7. 0 -4.0 -11. 3 5. 4 13.0 2. 0 S 8.58 0.46 0.00 
9 -4.1 -2. 2 -8. 7 3.2 10.0 2. 0 ESE 7.61 O. 55 0.00 

10 -3. 0 -0. 6 -6.6 4. 5 12.0 2. 0 S 7.38 0.60 0.00 
11 -3. 9 -2.0 -6.1 5.6 10.6 2.1 NNW 7.34 0.51 O. 00 
12 -6. 8 -5.1 -9. 9 3. 7 7.6 2.0 WNW 9.35 0.59 O. 00 
13 -8. 0 -4. 3 -11. 4 3.1 5.7 2.0 SSW 9.05 O. 72 O. 00 
14 -6. 4 -1. 9 -11. 9 3. 3 6.0 2.1 S 10.56 O. 70 O. 00 
15 -3. 4 -2.1 -4. 7 6. 0 12.3 2.1 WNW 9. 79 O. 73 0.00 
16 -2.5 -0.3 -4. 0 6.0 13.2 2.0 WNW 6. 98 O. 56 0.00 
17 -3.1 -1. 2 -6. 6 4.4 8. 6 2.0 NNW 4.26 O. 38 O. 00 
18 -6. 5 -3. 6 -12.6 5.2 11. 5 2.0 WNW 7. 02 O. 58 O. 00 
19 -9.1 -5.8 -12.6 5. 5 13.9 2.0 SSW 8.40 O. 50 O. 00 
20 -8.1 -5.2 -10.9 5. 9 9.6 2.0 W 10.04 O. 52 0.00 
21 -6.9 -1. 4 -10.3 3. 9 6.5 2.0 SSW 11.06 O. 70 O. 00 
22 -7.3 -2. 7 -11. 0 2.8 4.0 2.1 ENE 10.55 O. 52 O. 00 
23 -5. 7 -3. 7 -8.9 3.9 7.1 2.1 S 5.14 0.53 O. 00 
24 -7.3 -4. 3 -14.2 5.1 11. 8 2.1 W 10.35 0.74 O. 00 
25 -6.9 -2. 8 -9. 6 2. 9 4.6 2.0 WSW 9.49 O. 55 O. 00 
26 -7.7 -4. 7 -11. 3 3.1 5.2 2.0 ESE 9.02 0.56 0.00 
27 -7.6 -6. 0 -11. 4 3. 9 6.2 2.1 NNW 8.44 0.59 0.00 
28 -11. 2 -7.2 -17.4 5.4 11. 6 2.1 NW 11. 11 O. 64 O. 00 
29 -12.0 -7. 0 -20.2 4. 0 8.6 2.1 S 12.50 0.61 O. 00 
30 -9.0 -4. 8 -12.6 9.8 17.8 2.1 W 6.05 0.39 O. 00 
31 

Frequency of Wind Direction 

Date N NN~ N~ ~N~ ~ ~~~ ~~ ~~~ S ~~I ~W I~W W WNW NW NNW Total 

~ 1~ ~ ~ ~ ~ ~ ~ ~ 3~ 4~ 1~ i ~ 1~ '6 6~ '~~ 
3 0 4 2 5 8 2 0 1 4 6 2 4 20 18 5 1 82 
4 0 0 0 0 0 0 0 3 8 12 6 15 13 40 28 10 135 
5 0 0 0 0 0 0 0 0 0 4 4 11 73 44 6 0 142 
6 0 0 1 0 3 2 3 4 32 15 9 1 6 4 2 0 82 
7 0 0 0 0 2 13 8 5 14 5 2 6 19 6 4 13 97 
8 0 0 0 0 1 0 1 1 75 39 7 3 3 3 1 3 137 
9 0 0 0 0 18 25 12 6 22 16 10 2 0 0 0 0 111 

10 0 0 0 0 1 2 8 5 26 24 11 4 1 5 16 21 124 
11 0 0 0 0 0 1 0 2 17 8 0 0 23 32 17 36 136 
12 0 0 0 0 0 0 0 2 5 9 17 4 14 40 21 5 117 
13 0 0 0 0 0 0 0 0 14 34 11 0 1 1 15 13 89 
14 0 0 2. 7 6 13 18 7 37 11 5 1 0 1 0 0 108 
15 0 0 0 0 0 1 5 0 0 0 0 5 29 66 13 12 131 
16 1 0 0 0 0 0 0 11 28 15 1 0 11 45 9 2 123 
17 25 0 0 0 0 0 0 0 5 2 1 0 0 6 22 52 113 
18 0 0 0 0 0 0 1 2 19 11 15 22 17 36 6 0 129 
19 0 0 0 0 0 0 0 1 11 32 15 13 30 28 8 0 138 
20 0 0 0 0 0 0 0 2 8 12 4 5 39 22 23 5 120 
21 0 0 0 0 1 8 9 8 42 48 7 0 0 0 0 0 123 
22 0 0 6 10 3 1 3 5 3 3 1 0 0 0 0 0 35 
23 2 0 2 3 7 2 3 9 32 9 2 3 6 10 2 3 95 
24 0 0 0 1 0 0 3 5 9 17 4 11 54 20 9 0 133 
25 0 0 0 0 0 1 2 2 10 10 2 12 9 2 3 0 53 
26 0 0 0 0 16 26 1 4 7 8 6 1 2 0 0 0 71 
27 22 2 3 0 0 0 0 0 1 2 2 1 13 21 7 30 104 
28 1 0 0 0 0 2 4 1 5 11 7 16 13 5 23 8 96 
29 6 0 0 1 0 0 1 3 19 13 6 16 3 9 14 18 109 
30 0 0 0 0 0 0 0 0 0 2 2 9 49 28 44 9 143 
31 

Tota I 69 6 16 27 67 101 83 95 483 432 175 170 454 510 312 309 3309 
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february 1994 KimuanepPu,Saroma-ko Lagoon 

AI r emperature Wind So ar Radiation 
Date lIean lIax. IIln. lIean lIax. IIln. lIost Freq. Cumulative lIax. IIln. 

, C • C • C m/s m/s m/s D i r. IIJ/ nt kW/ nt kW/nt 

~ -4. 6 -3.2 -7.6 7. 67 0.42 0.00 
3 -8.8 -7.5 -11.7 8. 96 0.55 0.00 
4 -10.1 -7.9 -11. 9 12.06 0.90 0.00 
5 -5. 7 -1.7 -10.6 12.89 O. 67 0.00 
6 -3. 7 -0. 2 -8.1 10.40 O. 78 0.00 
7 -2. 2 3. 7 -6.5 13.35 O. 66 0.00 
8 -6.8 -3.1 -11. 2 15.33 O. 74 0.00 
9 -6.8 -1. 6 -11. 5 10.91 0.58 O. 00 

10 -8.5 -6.0 -11. 0 10.32 O. 62 0.00 
11 -5.9 -4.1 -8.6 9.51 O. 57 0.00 
12 -6.5 -3. 0 -9. 7 13.28 O. 73 0.00 
13 -7.2 -6.2 -10.9 8.57 O. 55 0.00 
14 -4.4 -2.2 -6.6 11. 59 0.84 0.00 
15 -1. 6 -0. 2 -2.8 12.88 O. 93 0.00 
16 -2.3 -0.7 -3.5 10.94 O. 68 0.00 
17 -2.6 -1. 8 -3.3 8.15 0.39 0.00 
18 -3.0 1.9 -8.4 10.91 O. 75 0.00 
19 -5. 7 -3.2 -9.1 16.08 O. 78 0.00 
20 -2.5 5. 5 -6. 7 16.26 0.68 0.00 
21 1.4 7.4 -9.1 8. 82 0.58 0.00 
22 0.8 3.9 -0.4 3. 58 0.15 0.00 
23 0.8 2.7 -1. 0 15.03 0.71 0.00 
24 -0.9 -0.5 -1. 3 8. 66 0.41 0.00 
25 -2.0 -1. 1 -2.8 7. 92 0.37 0.00 
26 -1. 5 -0.9 -2.0 9. 78 0.54 0.00 
27 -2.9 -1. 8 -4.4 12.70 0.69 0.00 
28 -3.5 -2.5 -4.4 12.66 0.88 0.00 

frequency of lind Direction 

Date N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNI NW NNW ota 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 

Total 



38 Kunia SHIRASA W A et at 

March 1994 Kimuaneppu,Saroma-ko Lagoon 

Air ~Iemperature lind So ar Radiation 
Date lIean II~X. 1I.ln. lIean Max. IIln. Most ~req. Cumul~at I ve Max. IIln. 

• C ' C • C m/s m/s m/s o i r. MJ/nf kW/ nf kW/ nf 

~ 
-4.4 =u '12.4 ;~: ~; ~:~: ~: ~~ -6.1 -14.5 

3 -3. 4 0.7 -6. 4 16.69 0.85 0.00 
4 -4. 5 -0. 6 -9.6 18.17 0.82 0.00 
5 -5. 0 -1. 9 -7.9 18.40 0.83 O. 00 
6 -6. 3 -2. 6 -12.0 20. 29 0.89 O. 00 
7 -4.8 -0. 3 -11. 0 19.95 0.85 0.00 
8 -0.6 3.5 -5. 9 17.23 O. 74 0.00 
9 2.4 6.8 -0. 4 15.38 0.84 0.00 

10 -1. 9 1.3 -5.4 17.10 0.85 0.00 
11 -3.6 -0. 7 -6. 8 19.18 O. 93 0.00 
12 -2. 8 0.7 -8.1 20.18 O. 98 0.00 
13 -4.1 -1. 3 -11.3 13.46 O. 75 0.00 
14 -5. 2 -0. 6 -13.1 17.86 0.83 0.00 
15 -4.1 2. 6 -8.8 21. 01 0.86 0.00 
16 -1. 5 2. 3 -7.2 18.99 0.85 0.00 
17 -0. 8 2. 7 -4.6 11.19 O. 70 0.00 
18 -1. 9 0.7 -6.2 15.87 O. 93 0.00 
19 -1. 4 1.0 -3.6 22. 02 0.86 0.00 
20 -1. 7 2. 7 -3. 5 14.76 O. 70 0.00 
21 -2. 6 -1. 7 -4. 0 13.94 0.69 0.00 
22 -3. 8 -1. 7 -5. 5 22. 28 1. 03 O. 00 
23 -1. 4 3. 7 -9.2 17.01 0.85 0.00 
24 -0. 2 O. 9 -1. 4 8. 58 0.35 O. 00 
25 -2. 4 -0. 4 -4. 7 14.76 0.66 O. 00 
26 -4. 6 -3. 5 -5.6 18.95 0.89 O. 00 
27 -2. 3 3. 8 -9. 7 21. 15 1. 02 O. 00 
28 4.1 10.6 -0.8 22. 43 0.88 O. 00 
29 -1. 4 3.1 -3.6 20.72 1. 19 O. 00 
30 -3.8 -2. 0 -6.2 22.14 O. 95 O. 00 
31 -4.1 -2. 5 -7.6 13.85 0.63 O. 00 

Frequency of Wind Direction 

ate N NNE NE ENE E ESE SE SSE S SSW SI ISW W INW NW NNW ota 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

Total_ 
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Apr i I 1994 K i muaneppu. Saroma-ko Lagoon 

Ai r emperature Wind Solar Kadiation 
Date lIean lIax. IIln. lIean lIax. IIIln . lIost ~ reQ. I;umulatlve k:i~ 

lIin. 
• C • C • C m/s m/s m/s o i r. IIJ/nf kW/ nf 

1 3.9 12.4 4.9 23. 17 0.87 0.00 
2 7.0 12.6 O. 7 13.15 0.67 O. 00 
3 O. 9 6.8 -1. 3 3.60 0.20 O. 00 
4 -0.3 3. 7 -2.0 21. 88 0.92 O. 00 
5 3.9 8.9 0.0 21. 81 O. 91 O. 00 
6 1.7 4.6 -0.4 25.44 0.93 O. 00 
7 
8 
9 

10 
11 
12 
13 
14 
15 6.3 9.8 2. 3 6. 3 15.0 2.1 SW 16.16 1. 07 O. 00 
16 10.6 15.1 4. 6 4. 5 11. 0 2. 0 S 25.40 0.90 O. 00 
17 6. 9 11.7 O. 3 9.2 17.9 2.1 S 13.15 1. 02 0.00 
18 2.5 5.1 -0.3 8. 3 16.9 2.0 NNW 16.30 0.94 O. 00 
19 2.4 7. 9 -1.5 5. 2 8.9 2. 0 S 13.29 0.68 O. 00 
20 2.4 5.8 -1. 7 4.5 11. 0 2. 0 NE 22.41 0.94 0.00 
21 4.2 6.4 2.0 6. 8 12.3 2. 2 NE 26.29 0.96 O. 00 
22 1.4 3. 1 -0. 7 3. 7 6.2 2.0 N 26.54 0.99 O. 00 
23 6. 7 15.6 -0. 8 6.6 22. 6 2. 0 SSW 23. 37 0.89 O. 00 
24 8.5 14.4 3. 2 8. 3 19.0 2. 0 SSW 19.66 1. 06 O. 00 
25 7.4 16.2 3. 4 4. 7 10.0 2. 0 S 23. 81 0.91 O. 00 
26 6.1 9.5 1.9 9.7 18.1 2. 0 NW 15.27 1. 02 O. 00 
27 5.1 7.1 0.9 7. 7 15.1 2.1 NW 19.10 1. 22 O. 00 
28 2.3 5.6 -0.2 5. 2 10.3 2. 0 ENE 13.17 0.68 O. 00 
29 2.6 4.8 O. 7 4. 6 9.4 2. 0 NE 9. 56 0.93 O. 00 
30 O. 8 2.2 0.2 5.4 7.1 2.8 N 6.13 0.24 O. 00 

Frequency of Wind Direction 

ate N NNt Nt tNt t t:;t :;t :;:;t :; ssw SW W:;, , WNW NI NNW ota 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 2 0 0 0 0 0 0 0 8 32 42 8 13 30 4 1 140 
16 3 4 8 11 7 6 1 0 20 13 9 18 5 2 3 3 113 
17 1 1 6 6 5 3 3 10 23 13 7 21 17 9 5 2 132 
18 17 0 0 0 2 2 1 7 9 11 10 8 13 8 5 35 128 
19 12 5 2 1 0 0 2 5 20 15 2 3 1 4 19 9 100 
20 12 17 34 3 2 0 1 3 7 7 9 7 3 5 3 8 121 
21 2 3 28 27 5 7 7 3 6 2 2 2 9 9 18 14 144 
22 20 13 16 10 9 3 3 1 4 10 1 1 2 13 13 9 128 
23 0 0 11 15 2 4 15 19 33 34 2 0 0 0 0 0 135 
24 2 3 1 2 9 2 9 23 27 39 2 0 0 0 0 0 119 
25 1 3 8 23 1 1 1 16 24 9 0 0 10 20 9 5 131 
26 0 0 1 2 1 4 6 11 11 13 11 10 6 14 25 2 117 
27 7 1 1 2 3 6 4 3 2 1 7 4 6 9 48 37 141 
28 1 1 15 43 17 3 3 8 13 8 5 1 1 0 0 0 119 
29 3 5 29 29 8 1 1 0 0 0 3 0 1 17 6 3 106 
30 63 32 6 0 0 0 0 0 0 0 0 0 2 24 6 11 144 

otal 146 88 1~ 174 71 42 57 109 207 207 112 83 89 164 164 139 2018 
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May 1994 KimuanepPu,Saroma-ko lagoon 

Air Temperature IIna So ar Raalatlon 
Date lie an II~X. IllIn. lIIean Max. Min. 1II0st HeQ. Cumulative Max. IIln. 

• C • C • C m/s m/s m/s D i r. MJ/nt kW/nt kW/nt 

~ ~: ~ 2.0 ~:~ ~: ci 
t. Z 

~:~ N~' 1~:~: U~ u. ~u 
4.9 7. 2 0.00 

3 4. 8 7.7 0.8 5.6 10.7 2.1 ENE 24. 02 O. 94 0.00 
4 6.1 7.3 4.8 8.2 16.0 3. 0 SSE 5.26 0.26 0.00 
5 6.8 14.4 4.3 4. 3 8.2 2. 0 S 7.03 0.92 0.00 
6 10.9 15.4 6. 7 5.5 11. 5 2.1 WSW 22.11 1. 23 0.00 
7 13.6 22.4 9. 7 8.3 18.1 2.1 S 22.22 1. 02 0.00 
8 10.9 18.3 7. 2 6.1 12.5 2.1 SSW 19.99 1. 16 0.00 
9 10.7 15.0 4. 4 4. 7 11.7 2. 0 WSW 16.91 1. 15 0.00 

10 11. 9 16.0 8.8 4.8 11. 1 2.0 S 5.30 0.37 0.00 
11 13. 9 22.1 9.2 6. 8 14.7 2.1 S 12.76 0.96 0.00 
12 10.7 19.5 3.9 4. 7 13.2 2.0 S 22. 71 1. 03 0.00 
13 8. 3 14.9 1.7 6. 7 21. 4 2.0 NE 27.50 1.00 0.00 
14 4. 8 8.7 1.8 7.3 16.6 2.1 ENE 17.78 1.00 0.00 
15 10.1 14.1 5.4 12.7 20. 7 4.1 S8W 24.67 1. 00 0.00 
16 13.2 20. 0 10.0 6.0 12.5 2. 2 S8E 10.78 0.96 0.00 
17 12. 8 14.8 10.5 10.3 21. 8 2.0 8W 28. 51 1. 11 0.00 
18 12.7 16.7 8.1 7.5 13.8 2. 2 SSW 24.98 1.10 0.00 
19 7. 6 12.2 5. 9 6.2 11. 0 2. 3 S8W 14.16 1. 24 0.00 
20 8. 7 11. 8 6.3 4.1 6.9 2. 0 ENE 26. 36 1. 03 0.00 
21 15.3 22. 5 6.3 7.5 15.2 2.1 8 23. 73 O. 98 0.00 
22 16.0 21. 9 11. 8 8.9 16.2 2. 2 8 17.66 1. 01 O. 00 
23 14.1 18.0 11. 3 3. 7 8. 8 2.0 NE 29.44 1. 01 O. 00 
24 16.6 24.4 11. 0 2.6 4. 2 2.0 NNE 30.29 O. 99 0.00 
25 14.6 18.4 12.2 5. 4 10.8 2. 0 ENE 29.11 0.98 0.00 
26 22.4 30.2 11. 8 8.4 13.6 2.5 NNE 22. 97 0.98 0.00 
27 17.8 19.0 15.2 10.1 15.0 5.0 8 5.14 0.27 0.00 
28 17.1 22. 9 13.5 4.9 10.2 2.0 8 25.51 1. 06 0.00 
29 20.1 26.5 13. '4 8. 7 14.5 2.0 8 30.85 1. 00 0.00 
30 16. 3 20.9 12.2 7. 8 14.3 2.0 S8W 12.06 0.50 0.00 
31 15.2 21. 0 10.5 3.8 8.4 2. 0 ENE 29. 71 1. 02 0.00 

Frequency of Wind Direction 

ate ota 
1 0 2 0 0 0 0 0 0 0 16 9 144 
2 22 14 9 16 2 0 0 0 0 0 0 0 0 0 0 9 72 
3 0 1 17 35 16 3 0 0 6 8 0 0 0 0 0 0 86 
4 0 0 0 0 0 0 18 53 38 35 0 0 0 0 0 0 144 
5 1 1 1 2 0 0 12 27 49 10 2 2 2 5 5 3 122 
6 2 1 0 0 0 2 2 6 23 24 16 32 18 1 2 0 129 
7 0 0 0 0 0 1 0 3 41 39 22 20 12 1 2 1 142 
8 9 3 6 17 7 0 2 4 25 29 7 4 5 3 2 2 125 
9 1 1 1 2 3 5 6 3 9 12 13 39 8 7 9 3 122 

10 0 1 6 2 6 8 11 18 41 12 0 0 0 0 0 0 105 
11 7 3 1 1 2 1 2 4 22 20 11 5 8 1 14 11 113 
12 9 14 8 2 1 3 3 7 25 7 5 5 1 3 16 10 119 
13 6 7 27 25 3 1 2 0 1 0 8 0 1 3 20 14 118 
14 16 10 6 29 18 15 1 1 12 6 0 0 0 0 1 26 141 
15 0 0 0 0 0 0 2 11 63 67 1 0 0 0 0 0 144 
16 1 3 3 0 2 10 23 34 13 4 4 2 1 3 0 0 103 
17 0 0 2 4 5 8 10 11 16 19 38 26 1 0 1 0 141 
18 0 6 16 9 8 4 7 11 23 28 24 4 1 0 0 0 141 
19 24 5 3 1 1 0 1 4 8 31 2 6 6 12 29 10 143 
20 0 12 31 34 3 5 2 6 4 4 6 0 0 0 0 0 107 
21 0 0 0 1 0 0 1 9 91 37 4 0 0 0 0 0 143 
22 0 22 9 5 6 5 16 25 35 6 15 0 0 0 0 0 144 
23 0 27 34 21 0 2 5 2 5 1 2 0 0 0 0 0 99 
24 2 16 11 8 1 3 9 5 0 1 3 1 0 0 1 0 61 
25 5 8 8 32 0 0 0 0 3 1 5 3 3 3 2 1 74 
26 0 55 14 9 9 9 8 6 15 5 7 1 3 0 0 0 141 
27 0 2 1 0 4 6 6 20 88 15 2 0 0 0 0 0 144 
28 1 1 2 1 5 4 3 9 40 40 7 4 6 8 3 0 134 
29 0 0 0 0 0 0 0 4 82 53 2 1 0 0 0 0 142 
30 0 0 0 0 0 0 1 2 41 49 9 4 1 17 4 0 128 
31 4 1 18 21 9 3 0 2 15 20 5 3 3 6 2 3 115 

otal 1 4 8 3 2 
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June 1994 KimuanepPu,Saroma-ko Lagoon 

~ r Temperature _ILmI Solar Radiation 
Date Mean lIax. IIi n. Mean Max. Min. lIost FreQ. Cumulative . Max. ~in. , C • C • C m/s m/s m/s o i r. MJ/nt kl/ nt kl/ nt 

~ l~. 6 21. U l~: ~ ~:j U 2. U WNW 2~:~~ ~: ~; ~:~~ 9.8 13.5 2. 0 NW 
3 8.6 9. 6 7.5 3.2 4.9 2.0 N 11.70 0.71 0.00 
4 10.5 12.9 8.3 2. 8 4. 5 2.0 N 18.54 1. 22 0.00 
5 10.2 12.5 8.2 3. 3 5.5 2.0 N 14.79 0.89 0.00 
6 
7 
8 17.3 20. 5 11. 7 4.3 6.3 2.1 ENE 29.22 0.99 0.00 
9 17.2 22.1 13.7 6.8 14.0 2.0 S 17.77 1. 26 0.00 

10 12.5 14.1 11. 6 3. 2 4.9 2.0 NNW 15.36 0.92 0.00 
11 16.9 21. 9 12.5 5.2 9. 6 2. 0 SSW 30.06 o. 99 O. 00 
12 20. 6 25. 9 16.5 6. 7 13.4 2.5 SSW 29.83 0.94 0.00 
13 19.6 25.1 13.7 5.8 12.3 2. 0 S 23.16 1. 00 O. 00 
14 17.3 20.3 13.1 4.5 9.1 2.1 S 8.55 0.37 0.00 
15 11.4 12.9 10.4 8.5 13.5 2. 7 NNW 12.09 0.84 O. 00 
16 11. 6 14.0 9. 3 4.3 7.8 2. 0 NNW 26.40 1. 03 0.00 
17 8. 7 9.6 7. 7 4. 8 7. 2 2. 3 N 12.48 1. 10 0.00 
18 8.0 8. 6 7.2 6.8 9.1 4. 4 N 7.18 0.66 0.00 
19 7.8 9.5 6.7 4.5 7.2 2.0 N 13.14 0.67 0.00 
20 11. 9 16.7 7.4 5.4 11. 6 2. 0 ENE 22.91 1. 06 O. 00 
21 13.4 15.2 11.3 4.4 8. 2 2. 0 ENE 18.98 0.94 o. 00 
22 11. 8 14.0 7. 2 3.3 5. 5 2. 0 NW 26.41 1. 05 0.00 
23 14.7 20. 7 6.9 4.2 6. 7 2.1 NE 32.26 1.02 0.00 
24 16.5 19.7 12.5 4. 4 8.1 2.0 NE 29.41 1. 03 0.00 
25 13.1 14.6 11. 4 3.1 5.5 2.0 N 18.43 0.99 0.00 
26 12.8 14.8 11. 4 4.2 8.3 2. 0 NW 15.60 0.92 0.00 
27 9.8 11. 4 9.2 5.6 7.8 2.1 NNE 5. 74 0.28 0.00 
28 10.9 13.1 9. 3 4.5 6.8 2.1 ENE 29.71 1. 15 0.00 
29 13.4 16.7 7.5 5.2 11. 8 2. 0 NE 31. 49 1. 01 0.00 
30 16.9 22. 3 12.7 7.1 12.4 2.3 SSW 18.31 1. 10 0.00 

Frequency of Wind Direction 

Date N NNE NE ENE E ESE SE Stit ~ ~~. ~W W~W W WNW NW NNW ota 
1 7 3 1 0 0 0 2 0 7 5 0 0 8 45 30 3 111 
2 21 6 2 0 0 0 0 1 8 5 1 1 1 4 33 22 105 
3 43 9 0 0 0 0 0 0 0 1 0 0 1 1 17 41 113 
4 23 13 13 11 7 4 0 0 0 2 0 0 0 0 0 4 77 
5 41 17 5 0 0 0 0 0 0 0 0 0 0 0 5 19 87 
6 
7 
8 0 4 17 19 15 5 9 1 0 3 2 2 0 0 0 0 77 
9 2 1 0 0 0 0 0 3 50 45 7 1 0 0 20 10 139 

10 11 0 0 0 0 0 6 0 0 0 0 0 0 4 29 47 97 
11 0 5 19 23 6 2 1 1 12 26 3 2 0 3 2 0 105 
12 3 0 2 0 0 0 0 4 55 61 7 1 2 1 1 1 138 
13 0 6 8 4 0 0 0 4 51 37 9 2 5 1 1 2 130 
14 3 1 6 1 3 17 27 29 37 6 0 0 0 0 0 0 130 
15 12 6 17 2 0 0 0 0 0 0 0 0 0 2 34 70 143 
16 18 13 17 3 0 0 0 0 0 0 0 0 0 13 16 27 107 
17 86 14 1 0 0 0 0 0 0 0 0 0 0 0 3 31 135 
18 79 38 0 0 0 0 0 0 0 0 0 0 0 0 2 25 144 
19 52 11 5 0 0 4 1 0 2 0 0 0 0 0 6 36 117 
20 0 1 10 43 6 11 5 16 21 2 1 0 0 0 0 0 116 
21 3 5 24 32 6 3 4 10 11 5 0 0 3 3 0 0 109 
22 8 20 9 0 0 0 0 0 1 7 10 0 1 7 32 22 117 
23 0 0 30 27 6 6 0 1 5 4 0 0 2 3 0 0 84 
24 2 11 33 20 1 0 0 0 6 10 5 0 1 6 1 1 97 
25 36 23 2 0 0 0 0 0 0 1 0 0 0 7 12 28 109 
26 6 17 11 0 0 0 0 0 0 0 0 0 0 4 69 27 134 
27 29 65 2 0 0 0 0 0 0 0 0 0 0 0 10 37 143 
28 22 10 21 23 2 14 4 4 1 0 2 0 1 2 5 11 122 
29 0 0 37 24 1 0 0 4 15 26 4 0 0 3 5 0 119 
30 0 0 0 0 0 0 0 0 52 69 9 2 2 4 1 0 139 

Total 507 299 292 232 53 66 59 78 334 315 60 11 27 113 334 464 3244 
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July 1994 Kimuaneppu,Saroma-ko Lagoon 

Air Temperature _Wind So-,-ar _Radiation 
Date Mean Max. M.ln. lIean Max. lIin. lIost, FreQ. Cumulat I ve ~ax. IIln. 

• C • C ' C m/s m/s m/s o i r. MJ/ nf kl/ nf kW/ nf 
1 :lU. I :lb. :l 1~. I ~. II 14. I 2.1 S :l~. 1:l 1. 1 U 0.00 
2 20.1 23. 9 17.8 4.6 9.6 2.0 SSE 6.24 0.61 0.00 
3 22.8 27. 7 18.0 5. 9 13.0 2.1 W 23.88 1.14 0.00 
4 19.7 23. 6 15.0 3. 5 6.7 2.0 NE 28. 01 1. 02 O. 00 
5 12.3 16.1 10.3 5.1 8. 0 2. 0 N 10.72 O. 64 O. 00 
6 10.6 11. 9 9. 7 5. 0 8.0 2. 0 NNW 15.62 O. 70 0.00 
7 12.8 15.8 9. 7 4.2 9. 3 2.0 NE 19.77 1.23 0.00 
8 16.7 21. 7 13.6 4. 8 9.9 2. 0 S 18.55 1. 09 0.00 
9 18.5 24.2 16.3 "6.7 11. 4 2. 6 S 18.79 1. 15 0.00 

10 18.8 24. 5 15.2 6.1 10.3 2. 5 S 22. 58 0.98 0.00 
11 15.9 19.5 12.8 6. 4 12.0 2.1 NW 8.83 0.80 0.00 
12 14.4 17.9 12.1 4. 7 8.3 2. 0 NW 17.94 1. 03 0.00 
13 18.5 21. 9 13.7 4.7 10.1 2.2 ENE 22.62 1. 13 0.00 
14 26.3 34. 3 20.4 6. 6 11.4 2.8 S 21.07 1. 05 0.00 
15 19.7 26. 9 14.8 3. 9 7. 2 2.0 E 3.42 0.18 0.00 
16 15.8 17.4 14.1 4. 3 7.5 2. 0 NE 20.69 1. 15 O. 00 
17 17.9 20.5 16.6 4.5 6. 9 2.0 NE 21. 45 1. 04 0.00 
18 19.2 22. 8 16.0 3. 8 7.2 2.0 NE 25.49 0.97 0.00 
19 22.2 24. 7 19.8 3. 5 5.7 2.0 ENE 24. 64 O. 96 0.00 
20 22.4 24. 7 20. 2 2. 8 4.6 2.0 NNE 27. 57 O. 92 0.00 
21 24.2 30. 5 20. 7 4.1 11. 1 2.0 NE 25.10 0.99 0.00 
22 23. 6 26. 7 21. 8 4.5 7. 8 2.0 SSW 18.86 0.94 0.00 
23 22. 5 24. 6 19.8 3. 9 8.3 2.0 ENE 20.33 0.91 0.00 
24 18.4 20. 4 16.1 3. 5 5. 7 2. 0 NE 7.18 0.44 O. 00 
25 17.1 18.7 15.7 3. 6 5. 9 2.1 NE 4.40 0.27 0.00 
26 20.2 24. 7 16.7 4. 0 7. 7 2.1 SSW 22.18 O. 90 0.00 
27 19.3 21. 3 17.6 4. 4 9.0 2. 0 ENE 12.21 O. 94 0.00 
28 16.1 17.6 15.2 3. 6 5. 0 2.1 N 10.22 O. 49 0.00 
29 18.8 21. 5 16.4 4.5 8. 9 2.0 ENE 25.27 O. 92 0.00 
30 21. 0 25. 0 17.7 4. 0 7.8 2.0 SSW 26. 79 O. 89 0.00 
31 21.1 23. 6 19.4 3. 3 6. 0 2. 0 NE 23.34 1. 01 0.00 

Frequency of Wind Direction 

Date N NNt Nt ENE t tSE SE SSE S SSW SW WSW 'II WN'II NW NNW ota 
1 0 0 0 0 0 0 0 6 34 33 13 5 4 15 5 1 116 
2 0 0 4 0 5 12 15 33 28 4 1 0 0 0 0 0 102 
3 3 1 0 1 0 0 0 1 10 19 8 20 37 19 10 5 134 
4 2 10 17 7 2 2 1 0 0 3 2 12 5 2 1 0 66 
5 38 37 13 9 3 1 0 0 0 0 2 0 1 1 0 20 125 
6 33 32 10 2 0 0 1 2 3 2 0 0 0 0 6 37 128 
7 2 5 27 20 7 4 12 17 10 6 0 0 0 0 0 1 111 
8 4 15 3 0 0 0 2 15 47 27 7 1 0 0 0 0 121 
9 0 0 0 0 0 0 2 48 65 27 1 0 0 0 0 0 143 

10 0 0 0 0 0 2 3 20 66 47 3 0 0 0 0 0 141 
11 0 0 0 0 0 1 4 7 34 27 10 1 2 9 43 0 138 
12 2 4 0 0 0 0 0 0 4 7 2 0 4 6 43 36 108 
13 0 0 17 33 11 5 3 3 12 12 2 1 0 0 0 0 99 
14 0 0 0 0 0 0 0 2 73 53 3 8 4 0 0 0 143 
15 0 11 10 7 27 9 1 3 3 13 3 0 0 0 0 0 87 
16 7 7 33 28 0 0 0 0 0 0 0 0 3 11 9 1 99 
17 7 4 28 19 0 0 0 0 0 0 0 0 0 0 3 3 64 
18 3 1 42 9 0 3 0 0 0 0 0 0 2 2 5 3 70 
19 0 7 25 26 14 2 3 1 0 0 0 1 1 2 2 1 85 
20 11 12 10 0 2 0 2 2 0 0 0 0 2 3 '10 4 58 
21 0 0 28 10 3 1 4 0 10 28 7 2 0 1 8 6 108 
22 1 1 27 11 2 0 0 0 6 37 17 1 0 2 8 1 114 
23 6 14 9 31 2 1 1 0 0 19 13 0 0 0 2 5 103 
24 11 26 36 20 13 2 0 0 0 0 0 0 0 0 0 0 108 
25 4 5 16 6 3 6 2 3 6 11 5 5 6 2 5 11 96 
26 9 5 33 10 6 3 0 0 6 39 6 0 0 0 2 6 125 
27 0 0 35 57 27 4 0 0 0 0 0 0 0 1 2 1 127 
28 36 11 25 16 24 6 2 0 0 0 0 0 0 0 1 14 135 
29 3 12 18 21 4 4 10 3 6 15 4 0 0 6 0 5 111 
30 0 22 4 1 2 7 2 1 8 33 9 0 2 7 0 0 98 
31 5 15 23 11 2 0 1 1 4 4 2 1 4 13 16 6 108 

otal 8 257 493 355 159 ,~ 1 Ibll 4~~ 4b6 12U ~II " lu2 III' I b, ~~ 1 



Meteorological Data for Saroma-ko Lagoon 43 

August 1994 KimuanepPu,Saroma-ko Lagoon 

Air emperature Wind ~olar Radiation 
Date lIean lIax. lIin. lIean lIax. IIln. lIost. FreQ. Cumulative lIax. IIln. 

• C • C • C m/s m/s m/s D i r. IIJ/ nt kW/nt kW/nt 
1 22. H 25. 6 19.6 4.7 8.2 2.1 Nt 1 I. 71 1.16 0.00 
2 25.1 29.2 22.1 3. 9 6.4 2.1 ENE 25.91 0.89 O. 00 
3 23. 7 29. 7 21. 5 3.4 6.4 2.0 NW 15.65 O. 90 0.00 
4 24. 3 27. 3 21. 5 4.1 8.4 2.0 SSW 16.99 1. 00 0.00 
5 21. 5 23.5 19.6 4.2 6. 7 2.0 ENE 27. 44 0.94 0.00 
6 26.3 33.1 21. 3 5.6 10.2 2.1 S 22.59 0.97 0.00 
7 28.4 36.0 23.4 5. 7 13.7 2. 0 WSW 24.69 0.93 0.00 
8 
9 

10 23. 9 26.0 21. 0 4.5 10.5 2.0 ENE 19.21 1. 03 0.00 
11 25.9 30.0 23.1 8.4 17.2 2.1 S 14.80 0.77 0.00 
12 23.5 28.1 21. 6 5. 0 12.2 2.0 S 3. 96 0.39 0.00 
13 20.8 22.1 19.8 4. 2 7. 0 2.0 ENE 8.13 0.65 0.00 
14 21. 9 24.1 20.3 4.6 9.0 2. 0 ENE 9.12 0.80 0.00 
15 20. 2 22.3 19.1 5.9 13.6 2.2 NNW 15.19 O. 99 O. 00 
16 18.0 19. 1 16.7 5. 7 10.4 2.1 ENE 20.06 0.99 0.00 
17 20.5 25.4 16.4 10.4 14.6 5. 9 S 23.81 O. 97 0.00 
18 22.1 28. 9 20.1 4.1 9. 9 2.0 NE 21. 30 O. 97 0.00 
19 19.8 21. 2 17.6 3. 6 5.9 2.0 NE 8.68 O. 52 0.00 
20 16.7 17.5 15.8 4.2 6.1 2. 0 NE 9.19 0.56 0.00 
21 17.0 18. 1 15.7 4.0 6.7 2. 0 ENE 6.47 0.51 0.00 
22 18.8 20.8 15.4 3.2 4. 7 2. 0 NNE 24. 77 O. 88 O. 00 
23 19.4 22. 0 16.2 3.6 6.2 2.0 ENE 23. 91 O. 93 O. 00 
24 18. 9 21. 5 14.2 5.4 9.0 2.1 ENE 23.69 0.86 0.00 
25 22.1 26.6 18.5 7.0 12.7 2.4 S 23.18 O. 90 0.00 
26 22. 5 25. 8 20.0 9.4 14.9 2.9 SSW 20.45 0.95 0.00 
27 23.0 26. 6 21. 2 6.9 14.7 2.2 SSW 6.70 1.07 0.00 
28 23.5 27.6 20.4 3.5 7.7 2.0 WSW 22.17 O. 87 0.00 
29 23. 6 27. 6 19.9 3.4 5.7 2.0 S 14.15 O. 84 0.00 
30 22. 5 26.2 18.1 3.6 4. 9 2. 0 NE 21. 54 0.87 0.00 
31 21. 1 22. 8 19.0 4.1 6.2 2. 0 ESE 5.46 0.51 0.00 

Frequency of Wind Direction 

Date N NNE NE ENE E ESE SE SSE 5 55 ... ~W WSW W WNW NI NNW Tota 
1 0 1 19 4 0 0 0 0 1 1 

~ 0 0 1 2 1 30 
2 0 2 24 35 12 8 1 1 0 0 0 0 0 2 1 86 
3 10 3 16 10 1 2 4 4 9 3 1 1 0 13 19 2 98 
4 9 16 10 1 1 5 7 1 10 18 3 1 8 8 8 9 115 
5 5 6 22 24 7 1 0 2 1 1 3 4 1 0 16 12 105 
6 2 1 0 0 0 0 0 8 53 43 1 2 0 0 0 0 110 
7 3 7 2 2 4 12 3 9 20 10 8 28 11 4 0 1 124 
8 
9 

10 0 13 10 14 13 8 8 5 8 7 1 0 0 0 0 1 88 
11 1 0 0 0 0 0 0 7 64 53 1 1 1 2 1 4 135 
12 4 0 0 0 1 7 8 14 24 19 2 2 6 4 0 1 92 
13 3 9 13 46 12 3 2 2 2 1 0 0 0 0 0 0 93 
14 1 1 7 18 8 12 8 8 8 4 0 2 1 1 3 1 83 
15 6 9 6 3 0 0 0 0 0 0 0 0 3 27 32 42 128 
16 0 0 7 39 19 14 16 9 11 1 0 0 0 0 0 0 116 
17 0 0 0 0 0 0 0 1 85 58 0 0 0 0 0 0 144 
18 0 10 21 13 3 3 4 10 20 17 5 3 0 0 2 0 111 
19 2 26 39 16 2 0 0 1 1 0 0 0 0 3 5 3 98 
20 0 14 76 33 4 4 4 0 1 0 0 0 0 0 0 0 136 
21 0 0 19 28 11 15 7 13 3 0 0 0 0 0 0 0 96 
22 5 28 11 1 2 9 7 1 4 1 2 0 0 0 0 0 71 
23 2 3 21 24 2 6 3 0 4 17 3 0 1 0 1 4 91 
24 0 0 15 42 3 0 1 1 1 11 4 0 0 0 0 0 78 
25 0 0 0 0 0 0 0 5 76 51 7 1 0 0 0 0 140 
26 0 0 1 0 0 0 1 3 58 71 2 0 1 0 0 0 143 
27 0 0 0 0 0 0 1 1 22 54 10 1 3 4 1 0 97 
28 3 0 3 2 0 1 1 3 9 6 8 13 5 9 11 5 79 
29 0 3 0 0 0 0 0 0 37 32 7 0 0 0 0 1 80 
30 0 3 23 15 4 1 1 1 0 0 1 2 5 3 5 1 65 
31 0 0 0 3 16 42 7 5 4 5 0 0 1 1 1 0 85 

Total 56 155 ~ti~ 373 125 153 94 115 536 49U 69 61 47 80 109 89 2917 



44 Kunia SHIRASA W A et at 

September 1994 Kimuaneppu.Saroma-ko Lagoon 

Air Temperature Wind So I ar Tad I at i on 
Date lIean lIax. III n. lIean lIax. IIln. 1I0st FreQ. Cumulative lIax. -III n. 

• C • C • C m/s m/s m/s D i r. MJ/nt kW/nt kW/nt 
1 19.2 20. 5 16.5 5.2 9.4 2.0 N 11.00 o:s; """Q.OO" 
2 21. 9 25.3 16.1 3.9 12.5 2.0 S 22.08 0.88 O. 00 
3 18.8 21. 5 15. 1 6.1 9. 2 2.1 NNW 21. 32 O. 86 O. 00 
4 19. 4 22.7 14.0 3.4 6.4 2. 0 SSW 16.93 0.97 0.00 
5 22. 5 26.1 19.3 3.3 5. 8 2.0 SSW 17.92 0.81 O. 00 
6 24.6 28. 3 20.6 9.4 19.5 2.1 S 22. 77 0.85 0.00 
7 21. 5 24. 7 18.3 5.1 11. 4 2. 0 SSW 17.06 0.91 O. 00 
8 21. 6 26.1 17.8 6.2 11. 6 2. 0 S 17.87 0.88 O. 00 
9 20. 7 25.1 17.7 5. 8 11. 5 2.0 IV 16.11 1. 01 O. 00 

10 20. 4 25. 0 16.1 4.5 8.2 2.1 S 15.69 0.89 0.00 
11 19. 3 21. 0 17.7 4.8 9.2 2. 0 S 2. 25 0.14 O. 00 
12 19.2 22.1 16.5 3.3 6. 7 2.0 NNE 13.02 0.89 O. 00 
13 18.2 20. 5 15.4 3.4 5. 3 2.1 NE 11.99 0.68 0.00 
14 17.9 18.6 16.9 4. 8 7.6 2. 0 HE 2.60 0.16 O. 00 
15 17.3 17.7 17.0 4. 2 6.9 2. 0 NNE 4.48 0.34 O. 00 
16 18. 5 19.8 17.0 2. 9 4.2 2.0 E 4.03 O. 23 O. 00 
17 21. 8 28. 9 19.1 5.1 10.8 2.1 HW 15.33 O. 90 O. 00 
18 19. 5 21.4 17.5 6.2 11. 0 2.0 EHE 12.12 1.02 0.00 
19 15.7 18. 1 13.4 9.6 13.2 7.2 NNE 3. 49 O. 22 O. 00 
20 12.4 13.8 11. 2 9. 8 14.5 5.5 NNE 2. 36 0.14 O. 00 
21 12.7 13.1 12.1 7. 7 10.6 2. 6 NE 3. 50 0.17 O. 00 
22 12.9 15.9 10.9 5. 4 9.2 2. 0 S 10.74 1. 02 0.00 
23 13.1 15.2 8. 3 6. 3 9. 6 2.3 SE 5. 76 0.42 0.00 
24 16.2 18.5 13.9 4. 6 11. 1 2. 0 ESE 10.37 O. 79 O. 00 
25 14.9 16.5 13.9 3. 7 6.6 2.1 WNW 2.65 0.24 0.00 
26 15.6 18.3 13.6 4.5 11. 4 2.0 NNW 18.40 O. 89 0.00 
27 16. 8 20. 6 13.8 5. 4 10.5 2. 0 S 12.03 O. 88 O. 00 
28 15. 8 18.3 11. 9 3. 7 5. 9 2.0 SSW 17.23 0.77 0.00 
29 15.0 17.2 13.7 3.6 5.8 2.1 NI 13.37 1.07 0.00 
30 13.7 15.2 12.7 5.6 10.2 2.2 ESE 2.04 0.14 0.00 

Frequency of Wind Direction 

1 
2 0 9 14 2 0 0 4 19 7 0 0 1 11 10 11 89 
3 10 1 2 1 6 2 0 1 10 0 0 0 2 12 58 105 
4 0 9 10 10 9 11 1 16 27 5 0 0 1 0 0 105 
5 0 7 16 16 2 2 5 24 26 4 1 0 0 0 0 110 
6 0 0 1 0 0 1 0 66 63 7 1 0 0 0 0 139 
7 14 6 4 3 6 2 2 10 26 8 3 5 5 6 25 128 
8 0 0 0 1 0 3 25 67 16 1 0 0 0 0 0 122 
9 0 1 3 0 1 2 3 12 22 7 21 41 9 1 0 124 

10 0 1 5 8 4 5 5 37 22 2 15 7 1 0 0 115 
11 0 0 0 0 1 3 20 26 14 6 3 13 16 10 1 116 
12 13 16 2 2 2 0 2 8 13 5 1 4 7 6 3 86 
13 0 3 15 12 14 7 0 4 5 0 0 0 0 0 0 61 
14 5 18 36 16 0 0 0 0 1 1 0 6 7 1 5 97 
15 42 68 13 0 0 0 0 0 0 0 0 0 0 0 3 126 
16 4 6 11 17 23 8 2 2 0 0 0 0 0 0 0 75 
17 2 0 0 0 0 4 6 25 15 1 0 1 0 34 4 94 
18 0 0 13 58 25 20 5 0 0 0 0 0 0 0 0 135 
19 13 92 36 3 0 0 0 0 0 0 0 0 0 0 0 144 
20 32 96 16 0 0 0 0 0 0 0 0 0 0 0 0 144 
21 2 37 57 34 8 0 3 0 0 0 0 0 0 0 0 141 
22 0 0 0 0 0 3 39 40 4 0 0 0 0 0 0 124 
23 0 0 0 0 0 53 8 0 4 1 0 0 0 0 0 128 
24 1 2 13 15 19 22 3 1 2 1 0 0 8 7 1 98 
25 8 2 12 3 0 0 0 0 0 0 0 3 43 28 10 110 
26 10 1 8 11 7 5 0 2 1 0 0 4 15 19 22 108 
27 0 0 0 0 1 5 11 61 38 4 2 0 0 0 0 134 
28 0 3 16 13 3 0 1 2 37 10 0 0 8 3 0 96 
29 0 2 17 17 11 18 0 0 0 0 0 1 21 24 5 126 
30 0 0 0 1 4 49 32 5 0 0 0 0 0 0 0 131 

otal 18 1 4 9 4 9 5 6 8 154 



Meteorological Data for Saroma-ko Lagoon 45 

October 1994 KimuanepPu,Saroma-ko Lagoon 

Air emperature Wind Solar Radiation 
Date Mean Max. Min. lIean lIax. II i n. Most Freq. Cumulative Max. Min. 

, C ' C • C m/s m/s m/s o i r. MJ/ nt kW/ nt kW/ nt 

~ 17. ~ ~U. 1 13. ~ 3. 8 8. 7 2.1 ENE 16.55 O. 87 0.00 
15.1 17.6 11. 8 3. 4 7. 4 2. 0 NE 14.80 O. 86 O. 00 

3 
4 
5 15.2 18.0 11.1 5. 3 14.1 2.1 SSE 3.64 0.23 0.00 
6 14.7 18.9 9.9 5. 2 10.9 2. 0 S 13.29 O. 78 0.00 
7 15.3 19.3 10.7 4.8 9. 6 2. 0 W 17.21 0.88 O. 00 
8 14.6 18.5 10.8 4. 3 10.6 2. 2 W 13.41 0.78 0.00 
9 13.9 18.0 10.1 5. 8 12.2 2. 2 SSW 7. 92 0.87 0.00 

10 11. 5 16. 9 6. 7 3.0 6. 7 2.1 SSW 17.00 0.71 0.00 
11 11. 8 17.7 6. 7 3.5 6. 8 2.1 SSW 17.16 O. 71 0.00 
12 13.1 17.8 7. 6 4. 0 7. 2 2. 0 S 14.00 0.73 O. 00 
13 18.4 24.1 12.9 9. 2 15.0 2. 5 W 15.19 0.67 0.00 
14 12.5 15.2 9. 6 11. 1 15.6 5.1 HW 6.29 0.58 O. 00 
15 10.6 13.1 9. 2 5. 8 11. 5 2.2 WNW 9. 09 O. 70 0.00 
16 11. 9 16.0 9. 2 8.2 22.1 2. 6 SSW 4. 30 0.45 O. 00 
17 7.1 9. 6 4. 5 10.7 15.5 3. 2 WNW 4. 49 0.34 0.00 
18 9.2 13.7 5. 7 4. 8 10.6 2. 0 W 14.09 0.72 0.00 
19 9.4 12.9 5.1 5. 4 8. 9 2. 2 S 4.17 0.22 0.00 
20 8. 9 12.1 4. 4 8. 0 15.9 2.1 WNW 6. 97 0.72 0.00 
21 6.9 11. 7 2.1 4. 4 11. 8 2. 0 SW 14.92 0.65 0.00 
22 8. 0 12.2 3. 8 4. 6 12.7 2. 0 SSW 13.99 0.64 0.00 
23 5.8 8.2 3. 7 7.7 13.4 2. 7 NNW 4. 85 0.66 0.00 
24 6.1 9.6 2.0 4. 4 7.6 2. 0 WSW 7. 30 0.65 0.00 
25 5.9 11.2 1.7 3. 8 6.2 2. 0 SSW 14.39 0.63 0.00 
26 8.1 13.1 3. 5 4.5 9.4 2. a SSW 14.06 0.62 0.00 
27 11. a 16.9 5. 7 7. 5 15. a 2. 0 SSW 10.86 0.68 0.00 
28 11. 2 18.0 5.3 4. 8 11. 4 2.1 S 13.21 O. 59 0.00 
29 11. 2 12.3 9. 7 5. 5 9.6 2.0 NW 2. 23 0.29 0.00 
30 9.5 10.9 8. 7 4.4 9.1 2. 0 ENE 4.19 0.59 0.00 
31 8.1 9. 7 4. 5 5.2 11. 3 2.1 W 9.28 0.63 0.00 

Frequency of Wind Direction 

Date N NNt NE ENt E ESE SE SSE S SSW 5W WSW -W WNW NW NNW otal 
1 2 8 15 23 8 4 3 3 7 0 1 2 ~ 1 5 5 89 
2 0 2 19 19 3 3 0 2 1 2 9 2 16 6 1 89 
3 
4 
5 0 0 0 1 3 3 6 47 31 12 8 1 3 2 3 1 121 
6 0 0 3 12 8 7 2 1 42 37 5 1 0 0 0 0 118 
7 0 0 0 0 0 0 3 2 8 10 23 8 32 20 15 5 126 
8 0 0 0 0 0 0 2 6 6 11 15 17 30 27 8 0 122 
9 21 3 0 0 0 0 0 1 18 35 6 11 17 13 8 9 142 

10 6 0 0 0 0 2 3 3 21 39 4 8 5 5 6 3 105 
11 0 0 4 17 8 6 3 10 19 38 6 0 0 0 0 0 111 
12 0 0 0 6 13 12 17 25 42 11 0 0 0 0 0 0 126 
13 0 0 0 0 1 1 6 11 25 15 3 30 47 3 2 0 144 
14 1 0 0 0 0 0 0 0 0 0 0 2 5 44 67 25 144 
15 2 0 1 4 6 9 1 0 10 21 2 1 20 41 6 3 127 
16 0 0 0 0 0 2 0 1 32 52 3 3 13 9 9 20 144 
17 2 0 0 0 0 0 0 0 0 0 1 1 23 59 24 33 143 
18 8 0 0 0 0 2 8 1 13 14 11 12 22 19 1 2 113 
19 0 0 0 0 0 0 2 8 67 56 7 1 1 2 0 0 144 
20 1 0 0 0 1 0 0 3 10 8 1 6 39 41 17 0 127 
21 0 0 0 0 0 0 0 2 18 22 33 12 20 11 1 2 121 
22 8 4 17 5 2 1 0 2 21 37 8 3 5 1 1 8 123 
23 35 1 0 0 0 0 0 0 0 2 0 2 6 38 17 42 143 
24 0 0 0 0 0 0 0 0 3 15 13 28 28 25 20 1 133 
25 1 6 9 11 5 4 3 1 23 48 5 0 0 0 0 0 116 
26 0 0 14 9 6 7 4 1 19 46 14 0 0 0 0 0 120 
27 1 1 3 5 1 3 3 2 35 50 7 1 1 0 0 0 113 
28 0 0 7 7 3 0 0 5 46 36 6 0 0 0 0 0 110 
29 0 0 0 0 0 0 1 1 9 3 0 0 1 6 57 10 88 
30 11 3 6 22 10 10 0 0 0 0 a a 1 9 14 15 101 
31 3 0 0 0 0 0 0 0 0 1 6 12 44 31 26 15 138 

otal lu~ ~~ 98 141 8 7ti ti 38 526 621 197 164 369 423 313 200 3541 
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November 1994 Kimuaneppu.Saroma-ko Lagoon 

Air Temperature Wind Solar Kadiatlon 
Date lIean Max. IIIn. lIean lIax. II i n. lIost. Freq. Cumulative Max. k:/~ • C . C • C m/s m/s m/s o i r . MJ/ nf kW/ nf 

1 6. 7 8.5 3. 8 5.2 10.5 2.0 WNW ~~:~~ ~: ~~ ~: ~~ 2 8. 0 11. 6 2. 6 4.5 9.3 2.2 SSW 
3 11.9 17.5 7. 9 8.2 12.9 2. 5 S 10.00 O. 58 0.00 
4 3. 5 7. 4 0.0 9.6 17.3 2. 4 WNW 4. 89 O. 44 0.00 
5 7. 4 15.5 0.5 5. 5 8.6 2.0 SSW 11.09 O. 56 0.00 
6 14.0 18.8 8.1 7.9 14.1 2.1 S 8.80 0.66 0.00 
7 8. 6 16.7 -0.1 9. 7 17.9 3.1 W 11. 97 O. 55 0.00 
8 3. 8 8. 0 -1. 6 5.5 15. 1 2.1 'II 11. 01 0.59 0.00 
9 11.4 16.9 6.1 5.3 11. 2 2. 3 S 10.34 0.50 0.00 

10 7.5 14.8 -0. 7 9.3 19.2 2.1 NNW 5. 78 O. 72 0.00 
11 4.3 9.4 -1. 4 5.2 15.8 2.0 S 9.65 0.58 0.00 
12 8. 7 13.0 4.4 7.2 15.1 2.1 NW 10.59 0.62 O. 00 
13 1.4 4.4 -1. 4 8.6 15.0 3.8 WNW 8.69 O. 63 0.00 
14 -2. 3 -0. 4 -5.0 6.6 13.9 2.0 W 11.00 O. 67 0.00 
15 -1. 8 -0.1 -5.1 8.0 12.3 2.4 W 10.61 0.60 0.00 
16 O. 5 6.5 -5.2 4.2 7.2 2.0 S 10.86 0.52 0.00 
17 4. 0 11. 0 -0.4 4.3 8. 2 2.2 S 9.57 0.63 0.00 
18 6. 7 9.4 2. 7 4.8 7.4 2.1 S 2.93 0.19 0.00 
19 5. 9 7. 0 4.3 6.1 11. 4 2.0 NNE 1. 39 0.09 0.00 
20 4. 7 6. 7 2. 7 4.5 9.8 2.0 SSW 2.38 0.19 O. 00 
21 2. 3 4.1 -0.1 5.9 11. 4 2. 0 NNW 5.17 O. 60 O. 00 
22 0.7 2. 4 -0.4 5.1 10.8 2.1 WNW 7. 07 O. 53 O. 00 
23 -1. 4 -0.1 -3.5 8.8 13.6 3. 4 WNW 4.91 0.65 0.00 
24 -0.9 2.7 -5.4 5.5 9. 9 2. 4 S 9. 99 0.49 0.00 
25 4. 7 7. 9 0.6 6. 5 13.9 2.1 SSE 6.63 0.57 0.00 
26 3. 8 6. 5 0.7 3.4 6. 8 2.0 S 8.50 0.51 O. 00 
27 2.1 3.6 -1. 1 5.5 10.8 2.1 WNW 2.85 0.29 0.00 
28 3.1 4.9 1.1 8.1 14.7 2. 0 NW 6. 48 0.53 0.00 
29 2.0 3. 8 -0.4 3. 7 6. 2 2.0 NNW 6. 43 0.44 O. 00 
30 2.5 4.8 -0.5 4.0 6. 5 2. 0 WNW 8.40 0.45 0.00 

Frequency of Wind Direction 

Date 1'1 NNE NE tNt E tSt SE SSE S SSI SI lSI I 11'11 I'll I'll'll ota 
1 7 5 5 0 7 5 2 5 4 3 1 0 10 34 16 6 110 
2 2 4 4 13 6 2 9 4 35 41 5 1 0 0 0 0 126 
3 0 0 0 0 0 0 0 0 59 26 8 26 23 2 0 0 144 
4 0 0 0 0 0 0 0 1 7 13 13 6 12 46 36 9 143 
5 0 0 0 0 0 0 7 4 47 54 7 3 0 0 0 0 122 
6 0 1 2 5 5 5 5 10 74 27 5 2 0 0 0 0 141 
7 0 0 0 2 1 1 5 3 6 3 2 21 61 29 9 0 143 
8 0 1 0 2 1 4 7 16 10 8 11 15 24 19 3 2 123 
9 0 1 3 8 1 7 8 25 52 24 6 0 0 0 0 0 135 

10 24 2 0 0 0 0 0 3 21 18 4 2 4 6 24 33 141 
11 1 2 6 2 3 1 4 8 38 35 5 2 0 0 5 8 120 
12 0 0 0 0 0 1 1 1 13 12 3 22 10 15 41 15 134 
13 0 0 0 0 0 0 0 0 0 0 3 14 28 73 23 3 144 
14 0 0 0 0 0 0 0 0 1 0 21 26 44 31 21 0 144 
15 0 0 0 0 0 0 0 0 0 0 1 19 55 50 19 0 144 
16 0 2 1 0 1 2 7 6 58 53 8 0 2 3 0 0 143 
17 2 4 2 2 7 2 4 19 42 11 8 2 0 0 3 1 109 
18 0 1 1 0 1 2 5 7 66 50 8 1 0 0 0 0 142 
19 22 54 9 2 0 0 0 0 1 3 1 0 0 1 2 3 98 
20 0 0 0 0 0 0 2 4 26 31 7 1 1 4 4 10 90 
21 2 0 0 0 0 0 0 0 1 7 1 3 10 20 24 44 112 
22 1 3 10 6 2 2 0 0 0 7 7 1 1 19 17 19 95 
23 22 2 0 0 0 0 0 0 0 0 0 0 11 58 35 15 143 
24 0 0 0 0 0 0 0 5 81 53 0 0 1 3 0 0 143 
25 0 0 0 0 0 4 39 57 24 12 1 0 1 1 0 0 139 
26 0 4 5 16 1 3 5 5 23 22 11 3 1 2 2 0 103 
27 0 0 0 0 0 5 7 5 5 6 6 3 1 34 34 20 126 
28 0 0 0 0 0 0 0 0 1 4 0 0 0 30 65 30 130 
29 9 0 0 0 0 0 0 0 5 19 4 0 4 16 8 31 96 
30 6 0 0 0 0 0 0 2 7 6 2 3 15 49 8 16 114 

Total 98 86 48 58 36 46 117 190 707 548 159 176 319 545 399 265 3797 
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December 1994 KimuanepPu,Saroma-ko Lagoon 

Air emperature Wind Solar Radiation 
Date lIean lIax. lIin. lIean lIax. lIin. lIost FreQ. Cumulative lIax. lIin. 

• C • C • C m/s m/s m/s D i r. IIJI nf kW/nf kWI nf 
1 ~: ~ ~. I -0.6 4.5 9.9 2.1 S 7. 63 0.47 0.00 
2 10. 1 2. 2 7. 7 15.3 2.1 S 5. 70 O. 43 0.00 
3 3.3 7. 2 0.4 7. 4 20.1 2.0 WSW 8.69 O. 46 0.00 
4 O. 7 2. 3 -1. 1 5.0 10.3 2.2 SW 6. 76 0.51 0.00 
5 
6 
7 
8 1.4 4.2 -1. 4 5.2 10.6 2. 0 WNW 7.82 0.44 0.00 
9 1.4 5. 7 -0.9 9. 4 18.3 2. 9 SSW 2. 99 O. 26 0.00 

10 -2. 9 -0. 8 -5.3 11. 3 17.4 2.8 WNW 5.15 0.51 0.00 
11 -2.3 O. 0 -6. 4 5. 4 9.2 2.0 NW 4.98 O. 40 0.00 
12 -3.1 -0.7 . -6. 3 3. 8 8.4 2.0 NNW 4.57 O. 37 O. 00 
13 -2. 9 -1. 0 -7.4 5. 5 10.7 2.0 NW 6.55 O. 44 O. 00 
14 -4.3 -0.2 -9.2 3.0 6.8 2.0 SW 8.11 0.45 O. 00 
15 -5.8 -3.3 -9.2 5. 7 11. 6 2. 0 WNW 6.52 0.44 0.00 
16 -6.9 -4.5 -9.2 11. 2 21. 3 2.1 WNW 3.10 O. 30 0.00 
17 -6.0 -2.9 -9.4 5. 3 10.3 2.0 WNW 5. 68 O. 49 0.00 
18 -6. 7 -5.4 -8.3 6.1 12.0 2. 3 W 6.11 0.48 0.00 
19 -6.2 -4.3 -7.7 11. 0 17.5 4.9 W 3. 74 O. 24 O. 00 
20 -5.4 -2.8 -11. 2 5. 5 8.8 2.1 S 6.44 O. 44 0.00 
21 -3. 9 -1. 8 -5. 7 8. 1 14.2 2.1 NW 4.97 O. 37 O. 00 
22 -3. 7 -1. 9 -6. 0 3.8 8. 7 2. 1 NNW 2. 76 0.19 0.00 
23 -5.0 -3.7 -7.6 4.4 8. 6 2.0 NE 4.92 O. 38 0.00 
24 -1. 6 2. 1 -6.6 4. 0 7.6 2.0 SSW 5. 49 O. 45 0.00 
25 -2.6 -0.1 -4. 7 12.2 17.8 2.1 NW 2.29 0.21 0.00 
26 -4.1 -2.8 -6.1 7.0 12.1 2. 0 WNW 5.06 O. 45 O. 00 
27 -5.3 -4.0 -7.1 3. 0 6.1 2. 0 ESE 2.83 0.18 0.00 
28 -4. 0 -2.2 -6. 5 3. 5 6. 7 2. 0 WNW 6.90 0.42 O. 00 
29 -5.7 -3.0 -9. 7 5. 8 9. 9 2. 0 N 3.31 0.29 0.00 
30 -6. 8 -4. 1 -9.6 3.1 5.5 2. 0 SSW 5.64 0.50 0.00 
31 -6.5 -2.8 -10.3 3.5 6.8 2. 0 S 5.05 O. 47 O. 00 

Frequency of Wind Oirection 

vate N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW otal 
1 4 0 3 3 2 7 3 10 19 10 4 3 0 0 4 1 73 
2 0 0 0 4 3 3 9 15 65 18 11 9 5 2 0 0 144 
3 0 0 0 0 0 0 0 0 0 7 31 62 18 9 0 0 127 
4 0 0 0 0 0 0 0 0 5 12 54 50 17 1 0 0 139 
5 
6 
7 
8 0 0 0 2 1 1 1 1 13' 12 4 2 9 45 29 6 126 
9 9 0 0 0 0 0 0 0 26 40 0 0 1 19 16 33 144 

10 0 0 0 0 0 0 0 0 0 1 2 10 47 62 19 3 144 
11 0 0 0 0 0 0 0 2 8 12 6 3 29 16 43 7 126 
12 1 1 3 3 2 8 3 4 7 9 11 0 4 3 8 16 83 
13 0 0 0 0 0 2 2 2 5 7 19 8 8 32 34 16 135 
14 0 6 4 2 4 3 3 9 16 8 18 2 3 6 2 2 88 
15 2 2 1 2 2 1 1 8 8 16 11 0 25 31 15 0 125 
16 5 0 0 0 0 0 0 0 3 7 20 19 12 39 16 20 141 
17 2 1 1 1 0 1 4 7 10 12 18 10 18 22 20 10 137 
18 9 0 0 0 0 0 0 0 0 0 15 12 51 34 15 8 144 
19 0 0 0 0 0 0 0 0 0 0 0 5 60 51 28 0 144 
20 0 0 0 1 0 6 3 13 63 20 11 0 4 15 5 0 141 
21 0 0 0 1 0 0 1 0 0 6 3 2 24 38 59 3 137 
22 7 4 18 0 0 0 3 9 16 5 1 0 3 3 13 32 114 
23 0 9 33 7 22 14 3 1 1 1 1 0 0 0 0 0 92 
24 0 0 0 0 0 0 0 8 35 37 10 4 0 0 0 0 94 
25 2 1 0 0 0 0 0 0 0 5 2 0 3 28 65 22 128 
26 18 9 10 3 0 0 0 0 2 0 0 1 11 38 31 17 140 
27 0 0 2 2 4 27 25 6 12 7 7 1 0 0 0 0 93 
28 0 3 4 6 1 6 3 1 2 1 5 1 7 33 5 0 78 
29 55 7 1 0 1 0 0 3 1 15 5 0 0 1 4 43 136 
30 1 2 1 1 1 1 1 6 16 33 17 6 8 3 4 3 104 
31 14 8 1 1 0 6 3 9 24 15 21 0 0 2 6 5 115 

atal 29 53 HZ 39 43 Hti 68 4 ~51 316 30 210 367533 441 247 3392 
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January 1995 Kimuaneppu.Saroma-ko Lagoon 

AI r emperature Wind So ar Radiation 
Date lIean lIax. IIln. lIean lIax. MI n. Most FreQ. Cumulative Max. Min. 

• C • C . C m/s m/s m/s o i r. MJ/nt kW/nt kW/ nt 

~ =;: ~ 
-6.1 -10.5 10.7 17.5 2.1 NNW 3. 2~ \)~ 0:-00 
-3. 6 -11. 7 5.8 13.3 2.0 W 8.30 0.46 0.00 

3 -2. 0 2.4 -6.5 5. 0 12.6 2.1 S 6. 54 0.47 0.00 
4 -1. 0 1.2 -2.2 3.1 4.3 2. 0 ENE 2.86 0.18 0.00 
5 -2. 0 -1. 1 -5. 0 2.8 4. 7 2. 0 NNE 4.62 O. 36 0.00 
6 -3.4 -0.6 -6. 7 4.6 8.3 2.1 WNW 7.82 0.58 O. 00 
7 -3.6 0.8 -7.0 7. 6 15.7 2.0 S 6. 77 0.45 0.00 
8 -3.9 -1. 0 -6.8 7.4 15.0 2. 1 NW 8.40 0.46 O. 00 
9 1.0 8.1 -4.5 8. 9 19.0 2. 1 S 6.39 0.42 O. 00 

10 -0. 3 5. 3 -5. 7 7.2 13.8 2.4 WSW 8.84 0.54 O. 00 
11 -5.8 -2. 4 -9.6 5.1 11.4 2.0 W 9.40 0.49 0.00 
12 -7.1 -2. 4 -10.4 4.1 8. 9 2.0 S 8.53 0.49 O. 00 
13 -8.2 -4.5 -10.5 5. 0 9.3 2. 2 NW 7.31 0.49 0.00 
14 -11.3 -8. 0 -16.3 5.3 9.1 2. 0 W 7.94 O. 62 0.00 
15 -9.5 -7. 5 -11. 3 10.5 19.0 2.9 WNW 7.27 O. 68 0.00 
16 -6.6 -5.5 -7.8 12.2 18.4 7.2 WNW 4.11 0.23 0.00 
17 -7.8 -2.2 -14.6 3. 9 9.2 2.0 N 10.04 0.51 O. 00 
18 -6. 9 -2.2 -16.1 6.3 10.9 2. 1 S 9.08 0.53 O. 00 
19 -6. 0 -3.5 -12.3 6.1 9.8 2.0 N 4.84 0.43 O. 00 
20 -8.6 -6.6 -11. 0 5. 7 13.2 2.1 WNW 6.48 O. 74 O. 00 
21 -8. 0 -3.8 -14.3 4.0 6.8 2.0 W 10.38 0.53 0.00 
22 -2.5 1.7 -7.4 4.7 10.8 2. 4 S 10.10 0.51 0.00 
23 0.5 2.2 -0.9 6. 9 14.0 2. 2 SSE 3.67 0.19 0.00 
24 -1. 9 -0.5 -3. 0 9.0 14.0 2. 1 NW 3.96 O. 22 O. 00 
25 -2.5 -1. 4 -3.3 7.5 12.7 3. 3 WNW 4.85 0.25 0.00 
26 -3.0 -2. 2 -7.0 4.3 7.5 2. 1 WNW 5. 36 0.28 O. 00 
27 -5.8 -1. 4 -11. 4 2. 9 6.2 2.0 S 10.53 O. 53 O. 00 
28 -7.8 -3.1 -12.1 3. 0 5. 3 2.0 ENE 11. 11 O. 55 O. 00 
29 -5. 7 -0.6 -14.7 4.1 8. 0 2. 0 ESE 6. 76 0.63 O. 00 
30 -2.8 -1.6 -4.4 7.2 13.4 2.1 NNW 5.63 0.27 0.00 
31 

Frequency of Wind Direction 

!Late N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW otal 
1 32 5 0 0 1 0 0 7 9 4 1 0 1 6 1 55 122 
2 1 1 0 1 5 4 1 10 15 6 6 10 33 15 10 7 125 
3 0 0 2 7 9 18 22 28 34 14 4 0 0 0 0 0 138 
4 0 4 6 18 4 0 1 0 2 8 0 0 9 18 5 1 76 
5 5 31 17 6 1 1 0 0 0 0 4 0 1 7 3 3 79 
6 0 0 0 0 0 0 2 3 3 2 4 0 2 28 14 7 65 
7 1 0 0 0 0 0 0 4 50 17 3 3 0 17 20 22 137 
8 0 0 0 0 0 0 0 3 20 20 0 0 0 14 55 20 132 
9 0 1 0 0 2 4 10 7 76 31 2 3 0 0 0 0 136 

10 0 0 1 4 3 2 1 1 3 5 29 60 32 3 0 0 144 
11 0 2 1 4 2 3 3 2 12 15 31 23 37 3 3 0 141 
12 0 2 1 3 3 3 6 9 21 12 15 8 14 6 12 0 115 
13 0 0 0 1 2 2 4 7 13 6 11 3 21 28 30 5 133 
14 0 0 0 0 0 0 1 0 1 7 8 12 34 26 5 3 97 
15 0 0 0 0 0 0 0 0 0 0 3 10 32 91 7 1 144 
16 13 0 0 0 0 0 0 0 0 0 0 0 0 62 46 23 144 
17 36 3 1 0 0 0 4 5 5 13 0 0 0 0 0 7 74 
18 0 0 0 0 0 0 1 7 55 45 9 0 1 1 0 0 119 
19 64 11 2 1 0 3 2 1 5 6 1 0 5 4 3 17 125 
20 36 2 3 4 2 2 1 3 3 3 1 1 20 37 6 12 136 
21 0 1 2 6 5 11 13 9 5 2 3 0 22 17 1 2 99 
22 0 3 1 3 7 17 16 21 57 12 4 0 0 0 0 0 141 
23 0 2 0 0 2 0 8 67 52 3 0 0 0 0 0 0 134 
24 0 0 0 0 0 1 5 3 2 0 0 0 0 28 49 13 101 
25 0 0 0 0 0 0 0 0 0 0 0 0 2 109 33 0 144 
26 8 0 0 0 0 0 0 0 0 0 1 1 13 58 26 26 133 
27 1 5 3 2 2 0 0 12 20 2 1 14 4 4 7 0 77 
28 0 1 2 11 9 2 5 9 11 8 5 1 0 0 0 0 64 
29 0 0 15 15 12 22 22 3 9 7 0 1 0 0 0 0 106 
30 12 12 11 15 2 0 1 2 7 0 5 6 10 11 21 22 137 
31 

Total 209 86 68 101 73 95 129 223 490 248 151 156 293 593 m 2~ 3518 
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February 1995 Kimuaneppu,Saroma-ko Lagoon 

Ai r .emperature Wind Solar Radiation 
Date lIean lIax. IIln. Mean Max. Min. Most ~req. cumulative Max. lIin. 

, C ' C ' C m/s m/s m/s o i r. IIJI nt kW/nt kW/nt 

~ 
3 
4 1.2 4. 2 -1. 4 3. 6 6.3 2.0 SSW 11. 10 O. 58 0.00 
5 1.7 5. 7 -0.9 4. 3 8.8 2.0 NW 8.65 O. 60 0.00 
6 -2.5 0.2 -4.0 4. 9 8. 3 2.0 WNW 10.40 0.63 0.00 
7 -2. 5 0.0 -6. 4 4.1 10.1 2.2 S 12.83 O. 62 0.00 
8 -2. 7 -0. 7 -6. 3 4. 6 9. 9 2.0 S 7. 93 O. 76 0.00 
9 -2.6 -1. 0 -5.2 3.5 8.1 2.0 WNW 11.42 O. 69 0.00 

10 -4. 7 -0.2 -9. 2 3.8 6. 3 2. 0 WNW 14.64 O. 65 0.00 
11 -5.2 -1. 6 -9. 2 3.1 5.2 2.0 E 12.96 0.63 0.00 
12 -7.3 -5.5 -9.2 6. 2 16.5 2.2 S 9. 08 O. 60 0.00 
13 -6. 0 -2.9 -9.4 5. 6 15.1 2. 0 N 8.03 O. 49 O. 00 
14 -6. 4 -4.9 -8. 3 2. 8 3. 8 2. 0 WNW 13.08 0.65 0.00 
15 -6. 3 -4. 3 -7.7 2.9 4.8 2.0 WNW 13.24 0.77 0.00 
16 -5.9 -3. 0 -11. 2 3. 7 5. 5 2.0 ENE 12.58 O. 63 0.00 
17 -3.6 -1.8 -4. 7 13.2 25. 7 3. 4 NW 5.21 O. 25 0.00 
18 -4. 0 -1. 9 -6. 0 14.0 23.6 9. 4 NW 5. 83 0.34 O. 00 
19 -4.5 -1. 9 -5. 7 9.5 13.0 6.6 NW 9. 39 0.48 0.00 
20 -2. 7 2.1 -7.6 9.0 12.5 6.1 NW 7. 37 O. 40 0.00 
21 -1. 8 1.2 -4. 7 10.1 14.0 6.9 NI 8. 72 O. 43 0.00 
22 -3. 9 -2. 8 -5.2 10.0 16.1 4. 8 NI 9.25 0.47 O. 00 
23 -5.4 -4.0 -7.0 3. 7 5. 6 2.0 WNI 12.56 O. 73 0.00 
24 -4. 3 -2. 2 -7.1 2.6 4.2 2.0 I 10.32 O. 74 0.00 
25 -4. 9 -3. 0 -8. 0 3.6 6. 6 2. 0 'II 16.82 0.82 0.00 
26 -7. 0 -4.1 -9. 7 2.4 2. 8 2. 0 SSI 16.48 0.73 O. 00 
27 -6.3 -2.8 -8.8 3. 4 5.2 2.0 WNI 10.02 0.51 0.00 
28 -8.4 -4.9 -10.5 3.6 5.2 2.1 INI 17.13 O. 74 0.00 

Frequency of lind Direction 

Date N NNE NE ENE ~ ESE ~t SSE S SSI SW 'Is'll 'II IN'll N'II NNW Tota 
1 
2 
3 
4 0 6 10 7 8 7 4 4 16 28 6 0 0 0 0 0 96 
5 1 0 0 0 0 0 0 0 6 4 1 2 3 23 27 18 85 
6 0 0 0 0 0 0 1 2 6 1 0 0 23 43 11 25 112 
7 0 3 0 0 5 15 9 14 25 4 1 0 0 0 0 0 76 
8 14 2 0 0 0 1 6 10 19 6 8 9 15 8 3 13 114 
9 0 0 0 0 0 0 0 0 0 0 0 0 42 64 8 22 136 

10 0 4 0 0 0 0 0 1 0 2 6 3 14 55 19 6 110 
11 0 0 0 2 11 10 8 8 6 1 3 0 0 0 0 0 49 
12 0 0 1 2 6 5 6 21 27 15 18 4 9 8 11 2 135 
13 41 1 0 0 0 0 0 0 0 0 0 0 3 4 29 29 107 
14 0 4 5 10 3 5 8 3 1 1 0 0 13 15 0 0 68 
15 1 0 4 0 0 1 3 2 0 0 0 3 4 15 5 0 38 
16 0 0 1 26 12 7 5 2 1 0 0 1 2 2 0 0 59 
17 15 0 0 0 0 0 0 0 0 0 0 0 0 19 85 22 141 
18 0 0 0 0 0 0 0 0 0 0 0 0 0 52 78 14 144 
19 0 0 0 0 0 0 0 0 0 0 0 0 0 29 115 0 144 
20 1 0 0 0 0 0 0 0 0 0 0 0 0 5 79 59 144 
21 0 0 0 0 0 0 0 0 0 0 0 0 0 2 128 14 144 
22 0 0 0 0 0 0 0 0 0 0 0 0 0 39 105 0 144 
23 0 3 5 0 0 0 0 0 0 0 0 0 1 43 0 0 52 
24 0 5 7 1 0 0 0 0 0 0 0 3 8 5 3 1 33 
25 0 3 0 0 0 0 0 3 4 1 10 2 33 23 20 15 114 
26 0 0 0 0 2 0 0 0 4 6 1 0 0 0 0 0 13 
27 2 3 13 4 0 0 0 0 0 0 0 0 0 55 10 0 87 
28 0 1 15 14 4 1 3 2 0 0 0 0 5 22 5 0 72. 

Total 25 35 61 6ti 51 52 tl3 12 115 ti9 54 21 lIt! t!31 41 240 241 
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March 1995 Kimuaneppu.Saroma-ko Lagoon 

AI r emperature Wind Solar Radiation 
Date lIean Max. Min. Mean lIax. IIln. lIost Freq. Cumulative Max. lIin. 

• C • C • C m/s m/s m/s D i r . MJ/ nt kW/ nt kW/nt 
1 ./. II -~: ~ -~j: ~ U 4. / l.U W~: \I.~II 0.44 ~:~~ 2 -3.4 8.3 2. 3 11.37 0.58 
3 -0. 5 2.4 -2. 2 3.0 5.0 2. 2 WNW 19.41 0.81 0.00 
4 -1. 8 -1. 1 -3.0 3.2 4.5 2.1 WNW 18.86 0.80 0.00 
5 -3.3 -0. 6 -6.0 4.2 6. 5 2.0 WNW 19.08 1. 15 0.00 
6 -3. 6 0.8 -7.0 2.9 4.1 2.1 NW 17.55 0.83 0.00 
7 -3.8 -1. 0 -6.2 4.3 6. 2 2.0 WNW 19.28 O. 94 O. 00 
8 -0. 7 4. 5 -6.8 8.1 17.3 2.1 NNW 14.35 O. 78 0.00 
9 1.3 8.1 -3.9 9.5 14.1 5.2 NW 13.58 0.81 0.00 

10 -5.1 -2. 4 -9.0 2.9 6.1 2.0 WNW 14.78 O. 75 0.00 
11 -7. 0 -2. 4 -10.1 3. 7 6.1 2.0 WNW 10.76 0.47 0.00 
12 -8. 2 -4. 5 -10.5 3.5 5.9 2. 0 NW 10.43 0.48 0.00 
13 -10.9 -8.0 -16.3 3.6 5.5 2.1 NW 11. 13 0.51 0.00 
14 -10.2 -7.8 -13.7 3.2 5.1 2. 0 WNW 22.18 0.87 0.00 
15 -6. 9 -5. 6 -7.9 3.5 5.3 2.0 SSW 20.50 0.90 0.00 
16 -6. 7 -2. 2 -13.6 6.1 14.6 2.1 SE 20.16 0.81 0.00 
17 -8. 3 -2. 2 -16.1 9.8 22. 8 3.1 W 12.91 0.85 0.00 
18 -5. 0 -3.1 -7.6 6.5 14.9 2.0 WNW 20.02 0.89 0.00 
19 -8. 7 -6. 6 -12.3 5. 8 12.7 2.0 NE 17.89 0.97 0.00 
20 -8. 4 -3. 8 -14.3 5. 0 12.1 2.0 S 17.32 0.90 0.00 
21 -3. 3 1.7 -7. 4 7.8 14.3 2. 2 S 9.56 0.67 0.00 
22 0.5 2.2 -1. 0 3. 3 6.2 2.0 WNW 14.37 O. 94 0.00 
23 -1. 5 -0.1 -2. 7 4. 3 12.0 2.1 ENE 20.73 1. 11 0.00 
24 -2.6 -1. 4 -3. 3 3. 3 6. 7 2.0 NNE 22.36 0.89 0.00 
25 -2. 7 -2.0 -3.6 4. 0 9.1 2.0 N 20.62 O. 92 0.00 
26 -5. 7 -1. 4 -11. 4 5. 0 10.7 2.0 ESE 24.41 0.91 0.00 
27 -7.0 -3.1 -12.1 9. 8 16.9 3.9 SSW 22.67 0.90 0.00 
28 -6. 9 -0. 6 -14.7 3. 5 8.3 2.1 SSW 15.16 0.91 0.00 
29 -2.8 -1. 6 -3.6 4. 3 12.4 2.0 ENE 21.56 0.89 0.00 
30 11. 0 16.2 6.1 NE 21. 60 0.93 0.00 
31 5. 5 14.5 2.0 SSE 8.62 0.63 0.00 

Frequency of Wind Direction 

Date N NNE NE :Nt E tSE StSSE S SSW ~W '~W W WNW NW NNW Total 
1 0 0 0 0 0 0 0 0 0 0 0 0 14 28 1 0 43 
2 6 12 30 13 2 0 0 0 0 0 0 0 9 22 18 28 140 
3 0 1 0 0 0 0 0 0 a 6 2 0 1 7 1 1 19 
4 1 0 7 2 0 0 0 0 0 0 0 0 8 13 2 0 33 
5 0 0 0 0 0 0 0 0 0 0 0 1 9 33 20 2 65 
6 0 1 1 0 0 1 0 5 2 5 1 0 0 7 12 1 36 
7 0 2 4 1 0 0 0 2 0 0 0 0 11 25 1 1 47 
8 0 0 0 0 0 0 0 0 0 0 0 0 0 33 52 58 143 
9 0 0 0 0 0 0 0 0 0 0 0 0 0 6 132 6 144 

10 2 4 13 7 1 0 1 1 0 0 0 0 1 34 9 5 78 
11 0 0 0 0 3 3 1 8 2 1 0 0 0 42 32 0 92 
12 25 17 0 0 0 0 0 0 0 0 0 0 0 2 39 8 91 
13 14 1 1 1 0 0 0 0 0 0 0 0 0 41 66 7 131 
14 0 0 2 0 0 0 0 0 3 0 0 0 9 47 15 0 76 
15 2 2 11 4 2 3 5 0 5 18 3 0 1 2 0 1 59 
16 1 6 13 5 8 13 15 12 12 4 3 3 2 4 2 1 104 
17 1 4 7 10 13 9 7 9 13 5 16 5 22 17 3 1 142 
18 0 6 4 11 2 2 3 0 0 0 2 6 12 47 14 1 110 
19 3 14 19 17 6 4 9 14 7 1 5 2 0 1 1 2 105 
20 0 15 9 8 3 1 6 16 53 16 10 0 0 0 0 1 138 
21 2 0 0 0 0 0 0 0 34 34 0 3 2 20 7 4 106 
22 2 20 12 12 8 1 1 0 0 0 1 4 1 23 17 6 108 
23 13 9 18 39 12 5 13 6 0 2 3 3 3 3 1 5 135 
24 4 23 15 10 7 0 2 11 4 4 7 1 3 0 1 3 95 
25 20 10 4 2 0 0 0 0 0 5 3 2 7 6 3 9 71 
26 1 0 0 3 28 31 8 0 9 12 0 0 3 12 5 0 112 
27 0 0 0 0 0 0 0 2 60 82 0 0 0 0 0 0 144 
28 2 3 7 0 0 0 2 4 11 22 6 0 0 6 4 4 71 
29 0 3 15 25 25 4 0 9 10 4 1 1 1 0 0 0 98 
30 0 12 39 26 22 14 7 11 10 2 1 0 0 0 0 0 144 
31 9 2 1 0 2 10 24 33 11 0 0 0 5 8 23 1 129 

otal lu8 lij l3l 196 144 Iul IU"_ 143 246 2?,3 64 3· 1l.! 489 481 156 3009 
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April 1995 KimuanepPu,Saroma-ko Lagoon 

_AI r emperature Wind solar Radiation 
Date Mean Max . Min. Mean Max. Mi n. Most FreQ. Cumulative Max. Min. 

• C • C • C m/s m/s m/s o i r. MJ/rrf kW/rrf kW/rrf 
1 6. 0 13.3 ~. 0 NW 12.74 0.81 0.00 
2 5.3 12.1 2.1 NNW 15.02 O. 94 0.00 
3 3.3 7.2 2.0 NNE 21. 11 1. 15 O. 00 
4 4.0 9.8 2.0 WSW 11.56 0.93 O. 00 
5 5.0 12.6 2.0 S 24.36 0.91 0.00 
6 7.1 13.0 2.0 S 19.83 o. 87 O. 00 
7 6.4 12.6 2.1 S 10.51 O. 86 0.00 
8 5. 9 13.2 2.1 WSW 19.67 O. 93 0.00 
9 5. 8 15.9 2.2 ESE 12.32 O. 94 0.00 

10 8. 0 17.5 2.0 WNW 14.12 O. 93 o. 00 
11 
12 
13 -0.6 1.0 -2. 7 7.6 14.6 2.0 NNW 13.98 0.71 0.00 
14 1. 1 3.7 -3.4 4. 4 7.5 2.1 ENE 25.97 O. 94 0.00 
15 2. 2 4. 6 -0.4 4.2 11. 8 2. 0 NE 23. 50 0.91 0.00 
16 1.9 4. 8 -0. 5 6. 3 13.3 2. 0 E 19.28 O. 89 0.00 
17 1.5 3. 0 O. 6 5. 6 10.1 2. 2 ESE 7. 97 0.64 0.00 
18 4. 4 9. 3 o. 5 9.9 20. 8 2. 2 SSE 19.53 o. 92 0.00 
19 4.4 7.6 O. 8 10.3 17.8 2.2 NW 3.02 0.12 0.00 
20 2.5 4.4 O. 2 14.8 21. 4 5. 8 NW 8. 49 0.58 0.00 
21 7.6 15. 3 -0.6 4.4 10.6 2. 0 S 17.83 0.94 0.00 
22 10.9 17.6 4. 5 5.1 10.3 2. 0 ESE 13.32 0.85 0.00 
23 6. 7 13.8 1.9 3. 7 9. 8 2. 0 NNE 6.63 0.49 0.00 
24 4.1 7.3 O. 8 4. 8 8.4 2.1 NW 14.85 1. 05 0.00 
25 10.0 18. 0 6. 3 4.4 7.8 2. 0 ENE 19.05 1. 04 0.00 
26 8.5 14. 5 4. 4 4.1 8.6 2. 0 NW 10.40 0.51 O. 00 
27 3. 1 6.6 1.6 6. 9 13.5 2. 0 NW 13.36 O. 90 0.00 
28 9.0 13. 1 4.0 4. 5 8.2 2.1 ENE 26. 06 O. 96 O. 00 
29 14. 3 23.4 8.1 5.4 11. 8 2.1 S 24. 68 0.93 0.00 
30 13. 3 16.0 11. 1 11. 0 16.9 2. 6 S 12.71 O. 74 0.00 

Frequency of Wind Direction 

Date N NNE Nt ENE E ESE Sf SSE S SSW SW WSW W WNW NW NNW Total 
1 b 5 15 17 12 4 0 0 0 u u 

~ 
2 4 ~~ 

24 123 
2 14 5 3 0 0 0 0 1 1 0 0 0 2 65 107 
3 1 13 13 8 8 2 2 2 8 0 8 9 1 0 0 1 76 
4 2 12 5 3 1 0 2 1 5 2 8 15 8 9 6 6 85 
5 0 0 4 6 10 7 13 18 58 18 0 0 0 0 0 0 134 
6 0 0 0 0 1 1 2 10 71 43 8 2 0 0 0 0 138 
7 2 1 0 2 2 2 4 20 56 10 5 4 3 1 2 3 117 
8 3 13 10 10 11 16 5 2 9 7 4 19 16 9 6 0 140 
9 4 3 9 7 10 23 11 1 3 0 10 9 1 7 5 6 109 

10 0 0 0 1 0 0 0 3 1 2 5 4 23 61 20 6 126 
11 
12 
13 42 15 4 0 0 0 0 0 0 0 2 3 2 6 9 55 138 
14 0 7 14 21 9 12 3 1 1 1 0 0 10 14 5 3 101 
15 5 6 19 18 0 0 2 1 2 1 4 2 1 0 6 5 72 
16 17 3 15 21 23 12 4 4 2 0 2 1 0 0 15 21 140 
17 6 10 15 11 10 56 11 1 0 0 0 0 0 0 9 6 135 
18 0 1 5 6 16 22 18 25 17 2 1 0 0 0 0 0 113 
19 0 0 11 7 10 15 6 7 10 4 0 0 1 29 32 2 134 
20 0 0 0 0 0 0 0 0 0 0 0 0 10 39 91 4 144 
21 3 4 4 6 3 3 1 6 21 2 20 16 6 11 7 2 115 
22 0 6 13 14 9 29 22 14 9 6 4 0 0 0 0 1 127 
23 7 14 14 10 4 5 4 2 0 1 0 1 3 3 5 7 80 
24 3 1 16 13 9 8 5 4 2 1 0 1 1 14 31 17 126 
25 0 1 10 16 8 9 8 12 13 3 3 7 4 11 4 0 109 
26 1 0 5 1 2 6 15 8 14 9 9 1 1 8 22 1 103 
27 3 5 11 6 0 0 2 1 0 0 0 0 0 24 56 5 113 
28 0 7 19 23 3 4 1 1 5 2 0 . 2 6 2 4 1 80 
29 0 1 19 2 6 4 4 14 32 16 6 3 1 13 3 2 126 
30 0 0 0 0 0 0 0 1 84 55 2 0 1 0 0 0 143 

Total 118 133 253 229 16 240 145 60 424 185 1 ul luu 101 20. 388 243 3254 
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May 1995 KimuanepPu,Saroma-ko Lagoon 

Air Temperature Wind Solar Radiation 
Date Mean Max. Min. Mean lIax. Min. lIost. Heq. Cumulative Max. Min. 

• C • C • C m/s m/s m/s Di r . MJ/nt kW/ nt kW/nt 
1 14.0 22. 3 9.0 7. 9 16.9 2.2 S 26.31 0.91 0.00 
2 11. 2 13.5 8. 7 6.3 14.3 2. 0 SSE 6.68 O. 23 O. 00 
3 9.8 13.3 7.7 3.3 7.7 2. 0 NNE 17.27 0.77 O. 00 
4 12.5 17.0 8.1 9.4 19.5 2.0 WSW 29.18 0.99 o. 00 
5 10.2 15.0 7.4 5. 4 12.1 2.2 S 12.46 0.90 O. 00 
6 9.8 15.2 6.9 4. 9 11.3 2.0 S 19.89 1. 03 0.00 
7 7. 0 9.1 4.8 5. 5 11. 4 2.0 NNW 24.22 0.98 0.00 
8 10.8 15.4 4.0 4. 2 8.5 2.0 ENE 29.77 0.98 0.00 
9 11. 5 15.6 6. 7 6.1 11. 3 2. 0 ENE 27. 50 1. 02 0.00 

10 16.2 21. 7 10.4 9. 3 15.8 2. 2 SSE 28. 53 0.98 O. 00 
11 16. 0 22.1 12.3 12.0 19.0 4. 0 NNE 29.20 0.97 0.00 
12 13.8 20. 7 9. 4 7. 9 19.9 2.1 NNE 21. 04 1. 07 O. 00 
13 14.7 18.9 9. 7 8. 0 14.8 2.1 NNE 19.30 1. 02 O. 00 
14 14.7 18.7 12.4 4. 8 9.4 2.1 SSE 12.58 0.86 O. 00 
15 11. 5 12.5 10.3 2. 8 4.2 2.0 NNE 13.19 O. 74 O. 00 
16 8.0 10.6 5.6 4.8 7.6 2.1 ENE 6.86 0.36 0.00 
17 6. 0 8.6 4.9 9. 0 12.7 5.3 NNW 4.34 O. 29 O. 00 
18 10.6 15. 1 8.0 5.9 13.3 2.1 NNW 26.90 0.96 o. 00 
19 15.6 21. 6 9.1 4. 3 12.7 2. 0 WNW 16.54 0.98 0.00 
20 18. 3 20. 6 13.7 4.8 11. 2 2. 0 NNE 7.14 0.24 0.00 
21 14.2 20.5 10.7 4. 9 11. 3 2. 0 NNE 2.46 0.13 0.00 
22 8. 0 10.9 4. 7 3.8 6.0 2. 0 N 6.07 0.46 0.00 
23 6.1 7.8 4.8 4.4 7. 2 2.3 N 12.13 0.57 0.00 
24 10.6 15.0 6.8 4.2 7.7 2.0 SSW 14.99 1. 23 0.00 
25 12.5 17.7 8.1 6.5 13.3 2.1 S 9.51 O. 79 0.00 
26 11. 7 13.5 10.7 3.3 6.6 2.0 NNE 8.71 0.65 0.00 
27 9. 2 11. 6 6.8 4.5 8.9 2.0 NNW 15.75 1. 09 O. 00 
28 14.7 20.2 8.4 4.4 7. 8 2.0 WNW 26. 84 1. 08 O. 00 
29 15.2 19.9 8.4 6.3 13.3 2.0 ENE 24. 43 1. 06 O. 00 
30 12.2 15.0 9.8 5. 7 10.3 2.1 SSE 5. 50 0.45 o. 00 
31 11. 5 16.8 9.5 5. 0 10.8 2. 0 ENE 27.14 1. 02 O. 00 

Frequency of Wind Direction 

Date N NNt NE ENE E ESE SE -Sst S SSW SW WSW W WNW NW NNW ota 

i ~ ~ 17 11 8 4 6 12 ~7 19 ~ 
0 0 ~ ~ 0 127 

5 5 5 4 19 55 48 0 0 0 0 141 
3 8 23 13 7 2 4 1 8 9 3 2 1 0 10 7 3 101 
4 0 0 0 0 0 2 2 1 4 4 32 64 19 2 2 2 134 
5 5 3 1 0 0 0 2 8 52 34 17 6 0 2 0 1 131 
6 4 13 9 5 4 2 4 9 36 17 3 2 1 0 1 3 113 
7 14 1 1 1 2 0 1 0 8 6 1 2 1 7 21 36 102 
8 0 0 17 32 0 13 2 9 26 14 6 0 1 0 1 1 122 
9 0 1 14 27 1 24 6 4 9 2 2 0 5 2 1 0 98 

10 0 4 13 17 15 12 17 30 21 6 3 1 1 0 0 0 140 
11 0 35 16 14 15 20 8 21 10 4 1 0 0 0 0 0 144 
12 0 33 16 11 8 5 9 9 11 1 6 1 9 12 0 0 131 
13 0 69 23 15 7 4 9 8 2 2 3 1 0 0 0 0 143 
14 0 19 7 2 4 12 26 51 8 2 2 0 0 0 0 0 133 
15 5 20 20 13 4 0 0 0 0 0 0 0 0 0 13 6 81 
16 11 23 28 58 13 0 0 0 0 0 0 0 0 0 0 1 134 
17 14 2 0 0 0 0 0 0 0 0 0 0 0 6 53 69 144 
18 1 1 22 9 2 0 0 0 0 0 0 0 1 7 20 26 89 
19 3 6 6 5 5 11 8 7 9 0 4 9 8 12 1 0 94 
20 0 31 6 2 2 0 6 2 24 30 9 1 1 2 1 1 118 
21 0 41 3 1 3 7 7 7 18 11 2 0 5 5 2 2 114 
22 37 32 1 0 0 1 0 0 1 0 1 0 0 2 11 18 104 
23 36 24 9 10 15 19 8 7 3 0 0 0 0 0 0 9 140 
24 0 1 8 0 3 17 1 6 25 26 1 2 2 4 1 0 97 
25 0 0 1 2 4 0 1 3 66 43 7 3 2 1 0 0 133 
26 0 18 16 4 4 7 8 7 1 3 4 4 9 2 4 2 93 
27 19 9 14 8 2 0 2 1 0 3 4 1 1 3 15 32 114 
28 5 2 17 7 6 2 2 5 5 10 8 6 11 21 20 6 133 
29 0 11 18 31 8 15 19 4 0 2 2 0 1 0 1 0 112 
30 0 0 2 0 0 29 30 73 9 0 0 0 0 0 0 0 143 
31 0 10 19 27 1 1 10 22 7 0 2 0 1 19 12 6 137 

otal 163 439 342 324 143 215 214 369 449 242 127 104 79 119 187 224 3740 



Meteorological Data for Saroma-ko Lagoon 53 

June 1995 Kimuaneppu. Saroma-ko lagoon 

Air Temperature lind Solar Radiation 
Date lIean Max. III n. lIean lIax. IIln. lIost FreQ. Cumulative lIax. IIln. 

• C • C • C m/s m/s m/s o i r. IIJ/ nt kl/ nt kl/nt 

1 8. 9 9.9 8.4 6.2 9.1 3.4 NI 8.22 0.84 0.00 

2 8.6 9.6 7.9 5.2 8.1 2.1 NNW 15.31 1. 13 0.00 

3 12.7 20. 7 7.4 6.0 12.9 2.0 SSW 31.37 1. 15 0.00 

4 13.2 16.2 10.6 5. 9 10.0 2. 3 SSE 9.38 0.64 0.00 

5 10.1 12.2 8.3 5. 0 8.3 2.0 NE 10.89 O. 73 O. 00 

6 8. 2 9.3 6.8 3.9 6. 6 2.0 NNW 14.17 0.51 0.00 

7 10.4 12.9 7.7 4.6 8.7 2. 0 ENE 28.21 1. 10 0.00 

8 13.4 16.1 9.2 3.8 5. 9 2.0 NE 28.24 0.95 0.00 

9 16.6 20. 5 13.6 4.5 7. 3 2.0 ENE 29.68 0.97 0.00 

10 9.8 14.9 7. 9 5. 9 9. 7 3.2 NNE 5.13 0.36 0.00 

11 8. 0 9.6 6.8 5.1 8.2 2.0 NNE 23.06 1. 25 0.00 

12 
13 
14 17.0 25.7 8.7 6.1 11. 2 2.0 S 30.78 O. 97 0.00 

15 15.9 22.4 10.5 6.5 13.8 2.2 S 26.24 0.97 0.00 

16 15.0 19.4 12.6 4.0 8.3 2.0 NE 26.27 1. 06 0.00 

17 12.3 13.1 11. 2 4.0 7.3 2. 0 NW 14.87 0.91 0.00 

18 12.1 14.8 10.5 4.2 6.8 2.0 NW 22.18 1. 02 o. 00 
19 11. 3 14.1 10.3 4.9 8. 5 2.1 ENE 14.65 O. 83 0.00 

20 10.7 11. 8 9.8 3. 3 5. 6 2. 0 NNE 6.36 O. 27 0.00 

21 10.1 11. 1 9.2 3.6 6. 0 2.1 NNE 12.42 0.89 0.00 

22 10.7 12.6 9.0 4.3 7.7 2. 0 NE 21. 30 1. 09 0.00 
23 12.8 15.5 9.6 3. 3 5.6 2.0 NE 17.14 1. 17 O. 00 
24 12.0 12.6 11. 6 3. 7 6. 8 2. 0 ENE 12.57 1. 04 0.00 
25 13.3 14.4 11.6 2.8 4. 3 2.0 NNE 14.37 1.03 0.00 
26 14.4 17.7 13.0 4. 0 6.6 2. 0 NW 12.41 0.65 0.00 
27 12.6 13.1 11. 9 4.5 6.5 2. 7 NW 7.91 0.44 0.00 
28 12.3 14.4 11. 1 3. 3 5. 9 2. 0 NE 17.41 1. 02 0.00 
29 13.9 15.6 11. 8 4.4 8. 0 2.0 NE 21. 12 1. 06 0.00 

30 17.4 20.1 13.2 6.2 13.6 2. 0 S 11. 88 O. 64 0.00 

Frequency of Wind Direction 

Date N NNE NE ENE E t~E ~t ~~t ~ SSI SI -.sW W INI NI NNW ota 
1 3 0 0 0 1) 0 0 0 0 0 0 0 0 6 110 25 144 
2 6 6 3 0 0 4 1 0 0 0 0 0 0 4 37 41 102 
3 7 6 18 17 0 1 9 0 17 29 6 0 0 0 0 0 110 
4 0 0 0 0 4 23 25 35 30 17 2 0 0 0 0 0 136 
5 3 4 24 22 20 7 7 0 0 0 0 0 0 3 19 24 133 
6 22 21 9 3 8 4 2 4 3 1 0 0 0 0 5 41 123 
7 1 1 15 46 25 16 5 1 2 0 0 0 0 0 0 0 112 
8 1 10 24 0 1 5 1 0 0 0 0 0 2 20 19 8 91 
9 1 15 18 24 10 3 2 0 0 0 0 0 2 9 3 0 87 

10 27 45 11 0 0 0 0 0 0 0 0 0 0 8 13 34 138 
11 20 32 29 22 6 3 2 8 3 5 0 0 0 0 0 4 134 
12 
13 
14 0 0 0 0 3 0 3 23 48 46 5 2 0 0 0 0 130 
15 1 0 0 3 1 2 7 16 80 29 1 0 0 0 0 0 140 
16 6 3 29 9 8 10 9 7 4 1 0 0 2 17 18 5 128 
17 21 8 2 0 0 0 0 0 0 0 0 0 0 11 60 31 133 
18 3 13 19 5 2 1 1 0 0 0 0 0 0 3 35 25 107 
19 8 1 13 44 14 12 5 2 3 0 0 0 0 0 1 3 106 
20 13 38 24 13 0 0 0 0 0 0 0 0 0 2 6 12 108 
21 36 74 16 0 0 0 0 0 0 0 0 0 0 0 0 8 134 
22 1 26 37 30 13 9 8 1 1 1 0 0 0 0 0 0 127 
23 10 12 29 5 0 0 0 2 11 16 3 0 0 0 3 16 107 
24 5 6 29 30 2 1 1 0 0 0 0 0 0 0 0 4 78 
25 3 18 12 5 3 2 5 1 4 5 0 0 0 0 0 1 59 
26 3 3 18 4 0 0 3 9 22 7 2 1 0 21 34 2 129 
27 0 0 0 0 0 0 0 0 0 0 0 0 0 5 93 46 144 

28 12 16 35 16 8 0 2 0 0 0 0 0 0 0 4 12 105 
29 0 9 23 20 1 3 4 1 2 1 0 0 0 0 0 0 64 

30 0 0 0 0 0 0 3 9 56 49 4 1 2 4 0 0 128 
otal 213 367 437 318 129 106 105 119 286 207 23 4 8 113 460 342 3237 
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July 1995 Kimuaneppu, Saroma-ko Lagoon 

Air Temperature Wind Solar Radiation 
Date Mean Max. IIln. lIean lIax. ·lIln. lIost rreQ. Cumulative lIax. IIln. 

. C ' C . C m/s m/s m/s o i r. IIJ/rrf kW/rrf kW/ rrf 
1 18.1 22.4 15.0 4.9 13.3 2.0 S 15.76 0.69 0.00-
2 13.3 15.8 12.1 3. 6 7. 7 2.0 NNW 9.48 0.57 0.00 
3 12.4 12.8 11. 2 4.4 6. 4 2.1 E 4.55 O. 23 0.00 
4 12.1 12.9 11. 0 3.5 6. 4 2. 0 ENE 8.24 1. 27 O. 00 
5 13. 8 15.3 12.5 2.5 4. 0 2. 0 NE 15.64 1. 05 O. 00 
6 15. 3 17.6 13.7 4.5 7.6 2.0 NE 22.15 1.04 0.00 
7 17.3 18.9 15.9 2. 9 6. 4 2. 0 NE 13.09 0.94 O. 00 
8 18. 9 22. 4 15.4 4. 7 9.0 2. 0 NE 26. 32 1. 22 O. 00 
9 21.3 29. 3 17.7 5.0 9. 7 2.1 S 27. 09 0.95 0.00 

10 21. 6 26. 3 17.4 9.2 16.7 2. 5 SSW 26. 70 O. 97 0.00 
11 21.2 25. 3 17.6 3.3 8.1 2.0 SSE 21.44 1. 00 O. 00 
12 20. 5 22. 5 18.7 2. 4 4. 2 2. 0 S 13.19 1.21 0.00 
13 23. 4 29. 8 20.5 5.4 11. 8 2. 0 S 26.12 0.94 0.00 
14 20.2 23.2 15.8 7. 9 14.8 2.1 S 3. 83 0.22 0.00 
15 14.4 15.8 13.3 7.4 10.3 4. 7 NNW 7.11 O. 37 O. 00 
16 13.3 13.8 12.9 5. 3 7.8 3.0 NNW 10.31 O. 57 0.00 
17 13.0 13.6 12.2 4. 8 7. 8 2. 6 NNW 7. 73 0.35 0.00 
18 17.0 22. 4 12.5 3.8 7. 2 2. 0 ENE 26. 37 1. 03 0.00 
19 19.5 24. 6 15.0 3.9 7.1 2. 0 S 25. 25 1. 09 0.00 
20 19.2 21. 7 16.2 3.2 5. 0 2. 0 ENE 21. 55 1.00 O. 00 
21 18.6 20.9 17.0 3. 9 6. 7 2.1 ENE 24. 08 1.07 0.00 
22 19.2 22.4 17.1 4. 0 7. 6 2. 0 ENE 13.74 1. 03 O. 00 
23 18. 0 20. 3 16.7 3. 9 8. 4 2. 0 NW 16.72 1. 04 O. 00 
24 
25 
26 24. 2 31. 1 18.1 3.9 9. 3 2.0 S 28. 95 0.96 0.00 
27 24.9 32. 2 21.5 4. 4 7. 8 2. 0 SSW 24. 90 0.94 O. 00 
28 19.4 21. 5 17.8 3.4 5. 8 2.1 ENE 6.75 0.81 O. 00 
29 23. 7 27. 4 20.3 4. 7 10.2 2. 2 S 11.87 O. 93 O. 00 
30 22. 8 27. 8 20.1 3.2 6. 2 2.0 E 16.84 1. 11 0.00 
31 17.4 20. 2 16.3 4.9 7. 6 2. 2 E 3. 69 0.21 O. 00 

Frequency of Wind Direction 

Date N NNE NE ENE E ESE SE SSE S SSW S. WSW W WNW NW NNW iotal 
1 1~ lu I 0 0 0 0 0 24 20 4 2 1 lff 18 T6 121 
2 12 17 8 20 3 0 0 0 0 0 0 0 3 18 22 121 
3 4 1 11 34 46 13 1 0 0 0 0 0 2 15 7 4 138 
4 0 0 14 45 31 20 3 0 0 0 0 0 0 0 0 0 113 
5 4 11 33 7 0 0 0 0 0 0 0 0 1 3 6 9 74 
6 1 7 34 8 0 1 0 0 0 0 0 0 0 1 7 6 65 
7 4 8 17 6 0 4 2 0 0 0 0 0 2 8 6 2 59 
8 3 3 25 19 1 18 2 0 3 13 2 2 0 0 0 0 91 
9 1 6 10 3 0 0 4 5 50 27 3 0 0 0 2 3 114 

10 0 0 0 0 0 0 1 26 43 64 7 0 0 1 0 0 142 
11 2 8 5 10 4 5 0 15 15 11 1 0 1 9 4 3 93 
12 1 2 3 4 4 0 1 0 7 4 1 0 0 1 2 4 34 
13 0 0 14 20 0 1 0 6 .33 19 1 1 3 2 2 0 102 
14 0 0 0 0 0 0 0 1 . 61 34 2 0 6 31 6 0 141 
15 7 0 0 0 0 0 0 0 0 0 0 0 0 3 59 75 144 
16 35 0 0 0 0 0 0 0 0 0 0 0 0 0 11 98 144 
17 55 0 0 0 0 0 0 0 0 0 0 0 0 0 5 84 144 
18 8 0 7 22 3 4 4 2 2 7 1 0 1 3 15 16 95 
19 0 7 5 16 12 10 2 2 37 26 5 0 0 0 0 0 122 
20 2 8 15 18 6 1 1 2 4 1 1 0 0 2 2 1 64 
21 0 6 17 27 5 3 1 1 8 14 1 0 0 0 0 0 83 
22 0 3 12 13 11 12 3 9 13 6 3 1 0 0 0 0 86 
23 5 0 0 0 0 1 2 1 10 12 2 0 0 5 42 27 107 
24 
25 
26 0 0 19 11 0 5 9 5 24 13 4 0 0 0 0 0 90 
27 5 12 9 17 20 8 1 4 15 32 7 0 2 1 0 2 135 
28 1 8 22 39 12 10 5 3 4 0 0 0 0 0 0 1 105 
29 0 0 0 0 2 4 3 13 60 37 8 1 1 0 0 0 129 
30 3 6 6 10 16 8 4 2 3 12 10 2 1 0 0 0 83 
31 0 0 4 22 85 20 5 1 2 0 0 0 0 0 0 0 139 

Total 162 118 306 359 278 151 54 98 418 352 63 9 21 104 212 373 3078 
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August 1995 KimuanepPu,Saroma-ko Lagoon 

Air Temperature Wind Solar Radiation 
Date lIean lIax. IIln. lIean lIax. lIin. lIost Freq. cumulative lIax. lIin. 

• C ' C • C m/s m/s m/s D i r . MJ/ nt kW/ nt kWlnt 
1 17.5 19.7 15.9 3.0 D. 4 2.0 S 5. 81i 0.41 0.00 
2 18.4 22. 3 16.2 3.4 8.8 2.0 SSW 8.09 0.80 0.00 
3 18.0 20.4 16.3 4.1 6.5 2.0 NNW 15.53 1. 13 0.00 
4 16.9 19.1 13.9 3.6 5.6 2.0 N 19.55 1. 27 0.00 
5 18.5 22.4 13.4 3.2 6.6 2.0 ENE 25.16 1. 06 0.00 
6 19.5 22. 7 15.0 4. 5 7. 6 2.0 SSW 25.49 1. 00 0.00 
7 19.7 23.3 15.2 4. 7 8.1 2.0 SSW 22. 88 1. 02 0.00 
8 17.5 18.8 16.6 5.2 9. 0 2.0 SE 4. 86 0.24 0.00 
9 18.3 20.0 16.8 4.1 6.6 2.1 SSE 7.00 0.42 0.00 

10 17.8 18.5 17.0 4. 3 7. 1 2. 0 E 8. 59 0.51 O. 00 
11 18.5 21. 1 16.4 3. 5 6. 0 2.0 S 12.71 0.71 0.00 
12 18.3 20.1 16.4 3.2 5.7 2.1 NE 11. 18 0.56 O. 00 
13 19.4 20.7 18.1 5.1 10.2 2.2 SSW 6. 25 0.33 O. 00 
14 21. 2 23. 6 18.5 6. 3 13.8 2. 3 SSW 9.27 0.44 O. 00 
15 22. 5 27. 9 19.3 5.4 13.7 2. 0 SSW 16.03 1. 04 O. 00 
16 21. 4 26. 0 18.1 4.1 9.5 2. 0 W 11.66 0.62 O. 00 
17 21.5 25. 5 16.8 4. 8 9.1 2.0 SW 26.11 0.93 0.00 
18 19.9 23.2 17.2 4.6 7. 8 2.1 SSW 6. 37 0.31 0.00 
19 18.3 19.9 16.5 3.2 5. 3 2.0 NNW 11.60 1. 03 O. 00 
20 18.7 22.2 15.0 4.6 12.1 2.0 S 9.18 0.49 O. 00 
21 18.0 19.6 14.8 6.2 12.6 2.0 NW 7.19 0.65 O. 00 
22 19.1 21. 5 14.5 4.2 9.4 2.0 SSW 19.46 1. 14 O. 00 
23 20.2 25.2 16.1 5. 5 9.1 2. 5 SSW 19.49 0.80 O. 00 
24 20.5 25.3 16.5 3.6 6.8 2.0 SSW 17.46 O. 76 O. 00 
25 20.1 21. 7 18.9 3.2 5. 3 2.0 ENE 6. 75 O. 36 O. 00 
26 19.7 22.5 16.8 4.8 8. 8 2.2 NNW 15.65 1. 01 O. 00 
27 16.6 17.3 15.7 3. 9 6.3 2. 0 NE 9. 74 O. 70 O. 00 
28 15.7 17.4 14.2 3.5 6. 4 2. 0 SE 6.24 O. 79 O. 00 
29 19.0 23.5 14.2 4.9 8. 7 2.0 S 23.43 O. 94 O. 00 
30 20. 5 25.1 17.4 3.9 7. 7 2.0 S 22. 04 O. 87 O. 00 
31 19.8 21. 8 17.4 4. 5 7. 7 2.1 ENE 19.80 O. 88 O. 00 

Frequency of Wind Direction 

Date N NNE NE ENE E ESE SE SSE S ~~W ~W WSW W WNW NW NNW ota I 
1 0 0 0 0 2 10 11 13 30 14 13 1 ~ ~ 0 0 99 
2 1 1 14 4 7 2 5 4 26 47 5 0 0 0 117 
3 34 5 1 1 0 1 0 0 1 10 2 1 0 3 5 35 99 
4 33 29 2 0 0 0 4 3 3 3 0 0 0 0 1 13 91 
5 2 2 16 26 6 8 3 4 25 15 7 0 0 0 0 0 114 
6 1 2 17 24 7 3 4 3 11 34 11 2 0 0 0 0 119 
7 1 0 23 15 5 10 4 3 23 43 3 0 0 0 0 0 130 
8 0 0 0 0 0 24 48 22 30 16 0 0 0 0 0 0 140 
9 0 0 0 0 0 10 32 73 26 0 0 0 0 0 0 0 141 

10 0 0 26 29 30 16 11 7 2 0 0 0 0 0 0 0 121 
11 0 0 0 0 17 16 7 8 52 33 2 0 0 0 0 0 135 
12 1 5 22 10 1 1 0 6 7 15 2 0 0 0 1 6 77 
13 0 0 0 0 0 1 0 3 60 64 7 3 0 0 0 0 138 
14 0 0 0 0 0 0 0 0 41 92 9 1 0 0 0 0 143 
15 2 4 7 1 0 0 0 3 18 31 4 2 8 5 7 3 95 
16 0 1 2 0 0 0 0 2 1 11 8 19 21 15 3 1 84 
17 0 0 0 0 0 0 0 0 1 15 37 20 25 33 0 0 131 
18 0 0 0 0 1 1 0 4 30 64 12 7 1 0 0 0 12.0 
19 19 4 0 0 0 0 0 0 1 7 2 0 1 14 16 23 87 
20 0 0 0 0 0 11 11 33 35 5 1 0 0 0 0 0 96 
21 1 0 0 0 0 0 3 1 11 19 4 2. 7 6 37 30 121 
22 0 1 18 2.0 5 12 2 3 16 25 2 0 0 0 0 0 104 
23 0 0 0 0 0 0 0 5 53 71 8 2 0 1 1 0 141 
24 3 2 8 6 11 3 0 3 22 25 12. 0 0 0 1 6 102 
25 1 8 5 24 19 7 12 3 0 2 0 0 9 16 5 2 113 
26 26 14 1 1 0 0 0 0 0 5 6 4 1 0 13 37 108 
27 5 25 40 14 11 16 1 1 0 0 0 0 0 0 0 1 114 
28 1 7 17 11 11 16 18 10 3 1 0 0 0 0 0 0 95 
29 0 0 0 0 0 0 0 15 64 45 4 0 0 0 0 0 128 
30 0 4 16 7 8 5 2 4 27 25 3 0 0 2 2 1 106 
31 7 12. 12 17 12 0 0 0 0 0 0 0 1 1 5 2 69 

Total 138 126 247 210 153 173 178 236 624 737 164 64 74 97 97 16 3478 
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September 1995 K imuaneppu. Saroma-ko Lagoon 

Air emperature Wind So ar Radiation 
Date Mean Max. 1I,ln. lIean lIax. IIln. lIost Freq. Cumulative lIax. Ifln. 

• C • C • C m/s m/s m/s o i r. IIJ/ nf kW/ nf kW/ nf 
1 18. I 1 Y. 3 17.7 3. 6 5.8 2. 0 NW 5.58 0.35 0.00-
2 19. 1 20. 3 16.9 4. 3 10.9 2. 0 ENE 12.68 1. 03 0.00 
3 19.9 28.2 17.0 6. 4 20. 0 2. 0 S 17.37 0.99 0.00 
4 19.3 23. 7 15.1 6.6 18.2 2. 2 WSW 17.40 1. 06 0.00 
5 16.9 18.9 14.6 7. 7 11. 7 3. 0 NW 15.22 0.91 0.00 
6 16.1 18.5 13.2 3. 3 7. 9 2.1 WNW 14.70 1. 04 0.00 
7 15.1 16.2 12.8 6. 8 10.1 2. 0 N 6.16 O. 72 0.00 
8 15. 0 18.1 10.6 4.1 8.2 2. 0 SW 20.27 O. 89 0.00 
9 16.9 20. 2 13.5 4.4 10.4 2. 0 WNW 18.03 1. 09 O. 00 

10 18.2 21. 7 13.8 5.4 11. 2 2.0 S 22.·25 0.84 O. 00 
11 18.5 26.1 14.1 7.3 16.2 2.1 S 13.95 O. 92 O. 00 
12 17.0 19.8 12.0 7. 4 15.2 2.2 WNW 18.79 1. 05 O. 00 
13 18.7 25.0 13.3 4.0 9. 6 2.0 S 21. 30 O. 84 0.00 
14 15.9 23.5 13.8 4.3 13.0 2. 0 SSW 14.63 0.91 0.0.0 
15 14.1 16.4 11. 2 4. 4 9.4 2. 0 ENE 18.47 1. 03 0.00 
16 14.4 16.8 10.4 4. 2 8.0 2.1 SSW 15.89 O. 78 0.00 
17 14.4 16.3 12.4 8. 7 15.0 2. 0 ENE 3.68 0.25 0.00 
18 12.7 14.3 9.3 7.1 16.1 2. 0 N 16.20 0.95 0.00 
19 13.2 16.5 8.8 3.4 7.6 2.1 SSW 21. 20 0.81 O. 00 
20 14.6 17.9 10.4 3.2 5.1 2. 0 SSW 20.69 O. 79 O. 00 
21 15. 9 21. 0 10.8 2.8 4.1 2.0 SSW 20. 38 O. 78 O. 00 
22 16.6 21. 0 10.5 3.1 4.9 2.0 SSW 20.11 O. 78 0.00 
23 17.7 24. 3 12.8 3. 5 5. 9 2.0 S 19.89 O. 78 O. 00 
24 16.6 21. 8 12.0 5. 4 12.1 2.1 'S 11. 41 0.80 O. 00 
25 15.2 16.5 14.0 5.1 8. 0 2.1 N 8.81 0.71 O. 00 
26 15.6 17.1 13.8 5.1 9.6 2. 0 ENE 14.99 O. 84 O. 00 
27 17.9 22. 4 14.2 4.4 9.0 2. 0 S 10.65 0.64 O. 00 
28 16.8 18.8 14.0 8.1 20.7 2. 2 S 8. 03 0.82 O. 00 
29 14. 9 16.9 13.4 7.1 17.7 2. 0 ESE 12.99 O. 79 O. 00 
30 15.4 18.4 11. 5 3.3 6. 8 2. 0 SSW 15.50 O. 72 O. 00 

Frequency of Wind Direction 

4 1 
2 0 1 5 15 14 11 5 8 11 6 2 3 8 12 3 0 104 
3 0 0 0 0 2 7 11 22 44 24 2 0 1 1 3 2 119 
4 0 0 0 0 0 0 1 2 20 17 15 31 29 3 0 0 118 
5 0 0 0 0 0 0 0 2 2 1 4 3 26 20 49 34 141 
6 14 10 7 3 11 4 1 4 0 6 7 0 13 14 1 4 99 
7 29 19 2 0 0 0 5 5 0 0 2 3 2 6 12 14 99 
8 5 2 6 1 0 0 0 1 3 22 28 8 17 11 10 7 121 
9 2 2 3 11 10 10 4 0 8 13 14 16 9 17 4 5 128 

10 0 4 15 14 6 8 4 8 34 24 2 0 0 0 0 0 119 
11 2 0 0 0 0 0 2 12 59 20 9 14 16 8 0 0 142 
12 0 0 0 0 0 0 0 1 27 14 6 13 32 47 2 0 142 
13 1 1 0 1 1 6 3 10 41 23 11 0 1 0 0 1 100 
14 26 13 10 4 0 0 0 2 16 29 2 1 0 0 2 10 115 
15 3 4 16 24 11 6 2 3 9 12 8 0 0 0 0 0 98 
16 0 0 6 27 10 10 3 6 10 32 3 0 0 0 0 0 107 
17 2 10 22 37 1 0 0 0 8 11 3 0 1 1 1 0 97 
18 58 20 1 0 0 0 2 0 4 16 6 0 0 0 0 23 130 
19 1 9 12 10 4 3 2 5 27 36 5 1 0 0 0 0 115 
20 2 4 17 15 6 1 2 3 17 47 1 1 0 0 0 0 116 
21 2 0 3 5 7 2 3 0 29 34 9 0 0 0 0 1 95 
22 0 0 12 19 0 0 1 1 9 28 3 1 0 2 1 0 77 
23 0 0 6 19 10 0 3 14 31 16 3 1 0 0 0 0 103 
24 0 0 1 3 8 2 0 9 48 16 1 0 0 0 0 0 88 
25 35 12 2 1 10 4 0 0 0 0 0 0 0 7 6 30 107 
26 13 7 3 29 11 2 2 0 0 5 0 0 0 2 2 2 78 
27 0 0 0 0 4 4 11 31 32 9 1 2 1 0 0 0 95 
28 1 0 0 0 0 1 2 11 24 16 5 3 10 22 21 9 125 
29 18 9 1 8 12 32 7 2 9 11 0 0 0 0 1 27 137 
30 9 9 13 1 0 0 0 3 8 34 10 0 1 0 0 0 88 

otal 1 8 49 11 7 
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October 1995 Kimuaneppu.Saroma-ko Lagoon 

Air Temperature Wind Solar Radiation 
Date lIean lIax. lIin. lIean lIax. lIin. lIost Freq. CumulatIve lIax. -U In. 

• C • C • C m/s m/s m/s D i r. IIJ/ nf kW/nf kW/ nf 
1 16.3 23. 4 10.4 3. 7 6. 7 2. 0 S 18. 12 O. 76 .0.00 
2 
3 
4 11. 9 14.7 8.6 3. 9 7.4 2. 0 SSW 7.40 0.69 O. 00 
5 13.4 16.0 11. 6 4. 7 8. 7 2. I SSW 9.96 0.63 O. 00 
6 10.5 12.4 6.9 9.4 18.7 3.8 W 10.43 0.80 0.00 
7 10.2 13.2 6. 7 4. 7 11. 3 2. I WNW 13.91 0.87 O. 00 
8 10.6 15.9 5.5 3.8 7. 3 2.0 SSW 9.15 O. 68 O. 00 
9 11. 5 13.8 7. 7 3. 9 8.3 2. 0 N 13.73 O. 76 O. 00 

10 10.5 13.5 6.8 4.3 9.8 2.0 WNW 17.40 0.71 0.00 
11 11. 6 16.3 6.9 4.5 9.6 2.1 SSW 17.06 O. 70 O. 00 
12 12.2 15.4 8.5 4. 2 8. 9 2. 0 SSW 16.60 0.68 0.00 
13 12.7 15.7 8. 7 4.1 7.7 2. 0 SSW 15.37 O. 72 O. 00 
14 16.2 21. 6 10.1 4.6 8.1 2.2 SSW 12.77 0.72 0.00 
15 12.8 18.2 10.8 4. 8 12.9 2.1 ESE 2. 40 0.23 0.00 
16 14.3 17.1 11. 1 4. 3 9.5 2.1 SSE 7. 72 0.58 0.00 
17 15.7 19.2 13.3 4.8 11. 2 2.0 SE 5. 72 0.69 O. 00 
18 13.2 14.4 12.5 8.6 14.3 2. 0 NW 4.93 0.34 0.00 
19 13.8 16.4 12.0 3. 6 6.3 2.1 S 6.18 0.52 O. 00 
20 12.0 12.8 11. 1 5.8 9.5 2.0 NE 2.67 0.17 O. 00 
21 11. 4 13.6 9.1 4.7 8.9 2. 0 N 8.38 0.64 0.00 
22 10.5 11. 6 9.1 4. 0 6.3 2.0 NE 4.39 0.28 0.00 
23 9.3 12.4 6. 7 3.1 5. 3 2.0 SSW 8.96 0.65 O. 00 
24 11. 9 16.5 7.2 4.1 9. 0 2. 2 SSW 7.82 0.44 0.00 
25 13.7 16.1 11. 3 8.2 26.1 2. 0 SE 3.45 0.50 0.00 
26 10.5 13.0 6.8 9.8 22.1 2.0 NW 7.32 0.77 O. 00 
27 8. 5 9.5 7.0 10.3 15.0 2. 7 WNW 8.87 0.73 O. 00 
28 6.9 9. 4 4.3 5. 9 12.6 2. 0 WNW 13.35 0.60 O. 00 
29 9. 5 13.1 4. 5 4. 8 9. 5 2.0 SSW 5.45 0.34 O. 00 
30 13.7 17.0 10.0 5. 7 11. 4 2.1 SSW 3.67 0.47 O. 00 
31 11. 7 16.4 8. 7 4.9 11.7 2.0 S 5. 11 0.38 0.00 

Frequency of Wind Direction 

Date N NNE NE ENE E ESE SE SSE S ~~I :;. WSw W WNW NW NNW Total 
1 0 0 0 0 0 0 0" IT ~ 45 5 0 0 0 0 0 120 
2 
3 
4 0 0 0 0 1 17 14 17 19 25 9 2 0 4 0 0 108 
5 1 2 15 12 6 10 4 2 20 28 7 8 6 0 1 0 122 
6 0 0 0 0 0 0 0 0 0 0 13 40 55 35 1 0 144 
7 8 0 0 0 0 0 0 0 5 17 5 20 19 25 14 12 125 
8 0 0 0 1 1 0 1 6 31 38 10 6 7 5 0 0 106 
9 31 17 2 0 0 0 0 3 6 4 7 0 2 9 9 12 102 

10 2 7 3 5 12 5 4 1 12 19 8 2 13 25 7 2 127 
11 1 7 8 5 7 6 0 2 32 38 16 0 0 0 0 0 122 
12 1 20 8 8 0 3 4 2 4 56 12 2 0 0 0 0 120 
13 0 1 11 18 3 0 0 0 16 48 6 4 1 0 0 2 110 
14 0 0 0 0 0 0 1 4 40 57 9 11 16 1 1 0 140 
15 20 4 12 15 17 25 9 0 0 0 4 5 8 1 3 3 126 
16 0 0 0 0 1 19 35 53 27 2 1 0 0 0 0 0 138 
17 1 1 0 1 2 4 23 18 3 1 0 0 2 15 6 8 85 
18 8 6 0 0 0 4 4 1 1 1 0 0 0 0 37 26 88 
19 0 0 0 0 5 10 7 24 46 18 2 0 0 0 0 0 112 
20 16 23 43 17 12 11 5 0 0 0 0 0 0 0 0 5 132 
21 25 6 20 4 3 0 0 0 0 3 2 0 18 19 2 11 113 
22 0 0 34 6 11 24 15 7 7 1 0 0 0 0 0 0 105 
23 5 8 0 0 0 0 0 4 10 19 2 0 0 0 2 0 50 
24 0 0 0 0 2 14 12 16 43 45 6 0 0 0 0 0 138 
25 0 0 0 0 0 15 30 11 1 1 1 13 15 11 20 4 122 
26 3 0 0 0 0 0 0 3 4 5 3 4 19 30 46 16 133 
27 0 0 0 0 0 0 0 0 0 0 0 2 30 45 37 29 143 
28 2 0 4 5 4 4 8 3 10 7 3 1 16 32 18 8 125 
29 0 0 0 0 0 0 2 4 44 45 18 0 3 2 1 0 119 
30 0 0 2 0 4 1 0 5 45 61 5 4 5 1 0 0 133 
31 4 6 5 2 3 8 4 20 52 27 0 0 0 0 1 3 135 

Total 128 108 167 99 94 180 182 216 538 611 154 124 235 260 206 141 3443 
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November 1995 K i muaneppu. Saroma-ko Lagoon 

Air Temperature Wind ~o ar Radiation 
Date lIean II~X. lI.in. lIean Max. IIln. lIost FreQ. Cumulative lIax. IIln. 

• C . C . C m/s m/s m/s D i r. MJ/nf kW/ nf kW/ nf 
1 10. U 14.5 4.1 6. 5 14.3 2.0 S 3. 38 0.42 O.Ou 
2 5.6 8. 8 1.8 4. 9 13.0 2.1 SSW 8. 99 O. 72 0.00 
3 6. 7 10.4 2.8 5.4 15.1 2.0 W 9. 75 0.68 0.00 
4 4.1 5. 7 1.4 3.5 7. 4 2. 0 SW 1. 65 0.10 0.00 
5 5. 3 6.9 1.9 6.8 11. 7 2. 0 NW 7.69 0.60 0.00 
6 7. 2 13.2 1.6 4. 9 8.2 2.1 SSW 10.73 0.57 0.00 
7 11. 8 17.3 6.8 6.1 12.5 2.1 S 9.13 O. 52 0.00 
8 9. 2 15.9 1.8 9. 6 22.6 2. 9 SW 9.57 0.61 0.00 
9 4. 2 7.4 O. 5 6. 6 13.9 2. 2 WSW 6. 40 O. 67 0.00 

10 5. 4 8. 7 1.3 5.5 13.4 2. 0 W 7.97 O. 62 0.00 
11 4. 5 6.8 0.9 3.5 8.3 2.0 WNW 3.51 0.23 0.00 
12 4. 9 8.1 0.7 6. 0 12.8 2. 0 W 8.37 0.53 0.00 
13 7. 8 12.4 1.4 5.1 8.8 2.2 S 8.18 0.52 0.00 
14 13.5 16.9 10.5 8.1 18.0 2.6 S 6.56 0.67 0.00 
15 5. 3 12.3 1.4 10.5 16.4 2.3 NW 2. 74 0.25 0.00 
16 4. 9 9.1 -0.3 5. 4 15.2 2.0 S 10.09 0.51 0.00 
17 5. 2 8.3 o. 8 7. 8 13.6 2.3 W 7. 73 0.61 0.00 
18 4. 9 6.5 1.8 9.9 15.7 3.6 WNW 5. 73 0.54 0.00 
19 5. 7 9.4 O. 2 5. 8 13.5 2.0 S 6. 73 0.52 0.00 
20 9.8 16.6 4. 3 8.7 15.0 2.8 S 5.89 0.59 0.00 
21 2. 4 4.3 -0.6 7.6 13.3 2.2 NW 9. 66 0.61 0.00 
22 3. 9 7.9 0.3 6.5 14.8 2.0 S 9.87 0.49 O. 00 
23 8. 4 11. 9 5.6 7. 9 13.9 2. 0 S 7. 38 0.49 0.00 
24 1.8 6.3 -1. 6 6. 0 10.2 2. 0 N 1.25 0.11 0.00 
25 -0. 9 1.7 -2.8 3. 7 12.1 2. 0 SSW 7.38 0.51 O. 00 
26 O. 4 3.4 -2. 6 6.1 10.5 2. 0 S 8.29 0.52 O. 00 
27 3. 4 5.9 O. 7 6.8 13.2 2.0 WNW 3. 73 0.36 O. 00 
28 3.1 3. 9 1.9 14.9 21. 6 9.9 WNW 1. 89 0.14 O. 00 
29 2. 7 3. 7 1.4 14.6 18.6 9. 7 NNW 1. 16 0.06 0.00 
30 2. 6 3. 8 1.6 7. 2 13.8 2.1 WNW 2. 99 0.29 o. 00 

Frequency of Wind Direction 

D_ate N NNE NEE~ E_ ESE SE SSE ~ ~~I ~I WSW W WNW NW NNW ota 
1 5 1 0 0 1 4 6 6 53 21 2 3 4 14 7 6 133 
2 0 0 0 0 0 0 0 2 24 34 24 24 21 9 0 0 138 
3 0 0 0 0 0 0 0 0 14 23 22 32 42 8 0 0 141 
4 0 0 0 0 0 0 0 0 4 14 25 20 19 3 0 0 85 
5 0 0 0 0 0 0 0 0 5 18 5 8 19 39 45 1 140 
6 1 0 3 1 1 2 4 10 47 50 2 8 1 0 1 0 131 
7 0 0 0 0 0 0 4 5 88 42 1 0 0 0 0 0 140 
8 0 0 0 1 4 2 4 13 30 18 50 19 3 0 0 0 144 
9 0 0 0 0 0 0 0 1 18 21 13 37 30 18 0 0 138 

10 0 0 0 0 0 0 1 0 5 10 20 30 32 8 0 0 106 
11 0 0 0 0 0 0 3 5 12 9 7 4 10 16 8 7 81 
12 0 0 0 0 0 0 0 5 0 11 10 27 35 20 18 0 126 
13 0 0 0 0 0 0 0 12 78 43 3 0 0 0 0 0 136 
14 0 0 0 0 0 0 0 21 98 21 2 2 0 0 0 0 144 
15 0 0 0 0 0 0 1 0 0 1 0 0 12 42 57 26 139 
16 0 0 0 0 2 2 8 4 40 27 6 7 11 13 5 0 125 
17 1 2 0 0 0 0 0 0 0 0 3 16 46 33 26 9 136 
18 0 0 0 0 0 0 0 0 0 0 0 0 19 74 36 15 144 
19 0 0 0 0 0 1 2 7 87 37 3 1 1 0 0 0 139 
20 0 0 0 0 0 0 0 3 54 21 8 8 2 6 36 6 144 
21 3 0 0 0 0 0 0 0 5 3 4 14 18 28 45 22 142 
22 0 0 0 0 0 4 0 18 87 31 1 0 0 0 0 0 141 
23 0 0 0 0 3 5 5 21 62 29 6 2 0 0 1 1 135 
24 52 3 0 0 0 0 0 0 0 8 9 0 3 14 11 38 138 
25 8 1 0 0 0 1 0 8 16 30 18 6 0 2 0 24 114 
26 0 0 0 0 0 0 3 16 78 43 2 0 0 0 0 0 142 
27 0 0 0 0 1 4 10 10 18 3 0 4 15 40 8 0 113 
28 0 0 0 0 0 0 0 0 0 0 0 0 11 62 42 29 144 
29 8 0 0 0 0 0 0 0 0 0 0 0 0 18 23 95 144 
30 14 2 0 1 1 0 0 0 0 0 1 0 41 43 11 6 120 

Total 92 9 3 3 13 25 51 167 923 568 247 272 395 510 380 285 3943 
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Kimuaneppu. Saroma-ko Lagoon 
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Kimuaneppu. Saroma-ko Lagoon 
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Kimuaneppu, Saroma-ko Lagoon 
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Kimuaneppu, Saroma-ko Lagoon 
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Kimuaneppu. Saroma-ko Lagoon 
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Kimuaneppu, Saroma-ko Lagoon 

November 1995 
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Fig. 5. Windroses for each month during the period between January 1993 and 
November 1995 at Kimuaneppu. 
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Table 2. Freezing, ice breakup and duration of complete ice cover­
age at Saroma-ko Lagoon during the period between 1992 
and 1995. 

Date of Date of 
Duration of 

Year 
freezing breakup 

complete ice coverage 
(day) 

1992 05 February 04 April 59 
1993 0 
1994 03 February 17 April 73 
1995 03 February 10 April 66 


