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Abstract : Long-term ice conditions and meteorological data have been collected to characte-
rize the general meteorological and climatological features at Saroma-ko Lagoon. A number
of atmospheric boundary layer variables such as air temperature, wind azimuth and speed, and
solar radiation were obtained at a permanently installed 5-m tower at a cape of Saroma-ko
Lagoon during the period from January 1992 through November 1996. Ice condition data such
as freeze-up, breakup and duration of complete ice coverage, and water temperature data have

been collected since 1964 and 1987, respectively.
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I. Introduction

Saroma-ko Lagoon located on the Okhotsk Sea coast of Hokkaido is 149.2 km? 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
(SRCA) 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 al.,
1993). The SRCA has been also operating a 5-m meteorological tower at the cape of Kimuane-
ppu (Fig. 1) in cooperation with the Sea Ice Research Laboratory of Hokkaido University to
characterize the general meteorological and climatological features at the lagoon. Besides, the
SRCA has been collecting water temperature data obtained from the water temperature station
near the central area of the lagoon (Fig. 1). In this report, long-term ice condition data such as
freeze-up, breakup and duration of complete ice coverage collected since 1964 are shown. Time
series of water temperature and meteorological parameters collected since 1987 and 1992,
respectively are also shown. Time series data of meteorological parameters were reported for
the period from December 1991 through December 1992 by Shirasawa et al. (1993) and for
January 1993 through November 1995 by Shirasawa et al. (1995).

II. Sea Ice Conditions at Saroma-ko Lagoon

It is 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 since 1979, corresponding to the
opening of the second inlet (Table 1 and Fig. 2). The duration has been drastically decreased
since 1988, and no complete ice coverage was found in 1989, 1991 and 1993. It is apparent that
the freeze-up day of complete ice coverage has been getting late from mid-December in the
sixties to late January/early February in the nineties. The initiation of sea ice formation in the
lagoon and coastal sea ice areas is considered depending on cooling processes after the air

temperature becomes lower than the surface water temperature. This happens sometime late
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August or early September and continues till the ice breakup comes at early or mid-April
(Table 2 and Fig. 3). There is a time lag between the freeze-up day of complete ice coverage
and the freezing temperature of the lagoon water. In general, at the beginning of freeze-up of
the lagoon, frazil ice is formed at the surface and destroyed mainly caused by atmospheric
forcing. This phenomenon repeats for some period before ice becomes more stable and the

lagoon surface is completely covered with a level ice sheet.

III. Meteorological Data at Kimuaneppu

A location map of the meteorological tower at Kimuaneppu (44° 06.08" N 143° 56.12" E) is
shown in Fig. 1. A thermometer, a pyrheliometer and a wind sensor were installed at the heights
of 2.9, 42 and 5.0 m, respectively, of the 5-m meteorological tower set up at the cape of
Kimuaneppu in 1989. Instantaneous values of those sensors were recorded at every 10 min. and
stored in a data acquisition system (Intelligent Data-Stocker DS-64 K 2 and LM-30 K, Kona
Sapporo Co.). The threshold value for the wind speed was 2 m s~!. The daily values of air
temperature, wind speed and azimuth, and solar radiation together with water temperature
values during the period from January 1992 through November 1996 are shown in Fig. 3. The
values of daily mean water temperature obtained at the station (44° 07.77" N 143° 52.17" E) since
June 1987 are listed in Table 2. Time series of wind speed and azimuth, air temperature and
solar radiation during the period from December 1995 through November 1996 at each month
are shown in Fig. 4 and Table 3. 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 the 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 during the sampling period from
December 1995 through November 1996 was recorded at —23.0 ‘C in February 1996, and the
maximum temperature was 29.2 ‘C in July 1996. The maximum wind was northwesterly at 22.
3 m s~ in January 1996. It appears that stronger northwesterly winds were predominant during

the winter while the winds were milder during the summer.
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1992 - 1996 Kimuaneppu, Sarcma-ko Lagoon
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temperature station during the period between January 1992 and November
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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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Table 1. Freeze-up, breakup and duration of complete ice coverage at Saroma-ko

Lagoon during the period between 1964 and 1996.

Year Date of Date of Duration of complete
freeze-up breakup ice coverage (day)
1963-64 15 Dec. 1963 05 Apr. 1964 112
1964-65 25 Dec. 1964 25 Apr. 1965 121
1965-66 20 Dec. 1965 20 Apr. 1966 121
1966-67 26 Dec. 1966 15 Apr. 1967 110
1967-68 23 Dec. 1967 06 Apr. 1968 105
1968-69 03 Jan. 1969 21 Apr. 1969 108
1969-70 21 Dec. 1969 26 Apr. 1970 126
1970-71 25 Dec. 1970 14 Apr. 1971 110
1971-72 01 Jan. 1972 17 Apr. 1972 107
1972-73 12 Jan. 1973 13 Apr. 1973 91
1973-74 13 Jan.1974 21 Apr. 1974 98
1974-75 22 Dec. 1974 25 Apr. 1975 124
1975-76 02 Jan. 1976 20 Apr. 1976 109
1976-77 04 Jan. 1977 15 Apr. 1977 101
1977-78 06 Jan. 1978 24 Apr. 1978 108
1978-79 13 Jan. 1979 26 Apr. 1979 103
1979-80 12 Jan. 1980 13 Apr. 1980 92
1980-81 26 Jan. 1981 28 Apr. 1981 92
1981-82 26 Jan. 1982 16 Apr. 1982 80
1982-83 14 Jan. 1983 10 Apr. 1983 86
1983-84 23 Jan. 1984 25 Apr. 1984 93
1984-85 10 Jan. 1985 18 Apr. 1985 98
1985-86 18 Jan. 1986 19 Apr. 1986 91
1986-87 16 Jan.1987 17 Apr. 1987 91
1987-88 05 Feb. 1988 13 Apr. 1988 68
1988-89 - - 0
1989-90 25 Jan. 1990 11 Mar. 1990 45
1990-91 - - 0
1991-92 05 Feb. 1992 04 Apr. 1992 59
1992-93 - - 0
1993-94 03 Feb. 1994 17 Apr. 1994 73
1994-95 03 Feb. 1995 10 Apr. 1995 66
1995-96 01 Feb. 1996 16 Apr. 1996 75




1987

Meteorological Observations at Saroma-ko

Table 2. Daily values of water temperature obtained at the water temperature
station (44° 07.77° N 143" 52.17 E) during the period between June 1987 and
May 1996.
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OO NDN B WN -

O NP D WN

DD W N =

7.3

71

© 0o ~NDOEWN -

10.1
10.2
11.4
1.3
12.2
12.7]
13.0
133
13.2
10{ 133
11| 133
12| 13.2
13| 131
14| 12.7
15| 13.4
16 13.5
17| 13.6
18| 123
19| 12.8
20| 13.8
21| 13.8
22| 14.3
23| 14.1
24| 14.4
25/ 147
26| 15.4
27| 155
28| 15.2
29| 14.8
30| 14.6

WONO L WN =

W ooNDOS WN =

30
31

14.8
15.3
15.9
16.6
17.2
17.2
17.2
173
17.8
183
18.8
19.0
18.8
18.4
18.6
189
19.1
19.5
19.8
20.1
201
20.1
18.9
19.0
19.0
19.2
19.7
195
19.8
19.8

19.9

O ON®UG DN

20.0]
20.3
20.3
203
20.8
20.5]
20.8
214

21.6
21.4
21.8
21.7|
21.7|
21.5
21.3)
21.4
21.4
21.7

21.8
22.0
21.3
21.5]
21.9|
21.2
20.8
20.8
20.8
21.0
211
21.3

W0 NN H W =

O©OONDGO S WN =

17.5
173
17.2
16.9
16.9
174
17.0
16.8
16.6
16.2
15.9
15.8

15.7,
15.6
15.7
15.6
155
15.4
15.3
15.3
15.2
15.1
15.0
14.9
14.8
144
14.1
13.5

13.3
13.2

DO ONDG D WN =

D00 NOD U P WN -~




Meteorological Observations at Saroma-ko

1991
Jan. Feb. Mar. r. May Jun. Jul. Aug. Sep. Oct. Nov. Dec.
Date] (°C) | Date] (°C) | Date] (°C) | Data] (°C) | Date] (°C) | Date] (°C) | Date] (°C) | Date] (°C) [ Date] (°C) | Date] (°C} | Date] (°C) | Date] (°C)
1 21 1| -08] 1| -1.6] 1| 09 1| 68 1| 134 1| 155 1| 17.7[ 1 1 1) 119 1] 4.7
2| 18 2| -08 2 -t6 2 1.1 2 69| 2| 134 2| 157] 2/ 181| 2 2 2| 11.7] 2| 46
3| 18] 3 -09/ 3 -1.7] 3] 14 3| 67/ 3/137] 3] 163| 3| 18.3] 3| 20.1] 3| 16.0 3| 11.5| 3| 4.6
4 15| 4 09 4 -1.7] 4] 16] 4] 68] 4 143] 4} 165] 4 184 4 4) 16.0] 4} 11.5] 4| 4.4
5 08| 5@ 10 5 171 5| 17| 5 741 5/ 14.6] 5 170 5} 182 5 5 5/ 10.9] 5| 4.2
6/ 07} 6| -08| 6 -1.7] 6 19| 6| 74| 6| 147} 6/ 16.1] 6| 182 6 6| 16.2| 6| 10.2| 6| 4.0
70 07 7| 10| 7| 18| 7| 17} 7| 79| 7|15 7/ 157| 7| 186f 7 7| 15.9] 7| 103 7| 3.8
8 09 8 -10 8 -15| 8| 22 8 78 8 150 8 160 8| 188] 8 8| 159 8| 10.0] 8| 3.2
9| 08 9| -1.1] 9 -1.3] 9| 22 9| 85 9;155 9| 160] 9 19.0;f 9 9| 159] 9| 9.7] 9| 28
10| 0.6 10{ -1.3] 10 -1.2] 10| 2.8/ 10| 9.3| 10| 151 10| 16.5| 10| 19.3] 10 10} 15.8] 10| 9.5] 10| 25
11| 06| 11] -1.2 11| -1.3] 11| 3.5] 11| 9.7] 11| 154] 11| 166 11| 19.4] 11 11 15.6f 11| 9.5 11| 22
12| 0.6 12} -1.3] 12| -1.2| 12| 4.0 12| 10.2] 12| 14.6] 12| 16.7| 12| 19.4] 12 12} 15.6] 12| 9.8] 12| 22
13| 0.6 13} -1.3| 13| -1.1| 13 4.4] 13 104]| 13| 14.1] 13| 16.6] 13| 19.6] 13 13| 156 13| 9.4| 13 1.8I
14| 06| 14} -1.5] 14 -1.1] 14] 41| 14} 104 14| 141 14| 17.1| 14| 19.9] 14 14| 155 14| 9.0 14| 1.3
15| 05| 15 -1.4| 15| -1.1] 15| 4.6| 15/ 10.3] 15| 13.9| 15 17.6] 15] 20.2| 15 15| 15.1| 15| 8.5 15| 1.2
16| 0.5 16 -1.6] 16| -1.1] 16| 4.5| 16 10.0] 16| 14.7| 16| 17.7| 16| 20.5| 16 16 16| 79| 16| 1.2
17| 04| 17| -1.8] 17| 11| 17| 49| 17| 94| 17| 15.2] 17| 17.5] 17} 19.7] 17} 18.8] 17 17} 7.8] 17| 141
18| 0.5) 18| -1.9| 18| -1.2| 18| 5.1| 18| 9.3| 18| 15.9] 18| 17.4} 18 20.4| 18 18 18; 7.7] 18} 0.9
19 0.4 19| -1.8| 19| -1.1] 19| 4.9 19| 94| 19| 16.0] 19| 17.5{ 19 20.7| 19 19| 145 19} 7.6 19| 0.7|
20; 04] 20| -1.8] 20{ -1.2| 20| 4.8 20| 9.9 20| 16.1] 20| 17.4] 20 20 20| 14.4| 20| 7.4 20| 0.5
21| 03] 21| -1.8] 21] -1.3] 21 21) 104] 21 211 174 21} 21.4] 21 21) 142] 21) 69| 21} 0.3)
22| 0.2] 22| -1.8| 22| -1.1] 22 22| 10.7] 22 221 17.2] 22 22 22| 1401 22| 6.3| 227 0.4
23| 0.0 23| -1.8] 23| -1.1] 23 23| 11.2] 23 23/ 174 23 23 23| 13.8] 23| 6.7| 23! 0.2
24| 0.0| 24| -1.7] 24| -1.1} 24 24| 111] 24 24} 17.6| 24 24 24| 13.5] 24/ 6.2| 24; 01
25| -0.1] 25| -1.7] 25| -0.8] 25 25| 11.3| 25| 17.6] 25, 17.8| 25 25 25| 13.1] 25| 53| 25{ 0.1
26| -0.2| 26| -1.7| 26| -0.4] 26| 6.7| 26| 11.6| 26| 17.9] 26/ 18.3| 26 26 26| 13.0] 26| 5.0 26; 0.0
27| -0.1] 27| 1.7} 27| -0.4] 27| 71| 27| 11.5| 27| 17.5| 27| 17.6] 27 27 27| 13.2| 27| 5.0 27| -0.2
28| -0.2| 28] -1.7| 28| -0.1} 28| 7.7| 28| 11.7| 28{ 16.1} 28| 16.8| 28 28| 16.8| 28| 13.6| 28| 4.9| 28| -0.5
29| -0.5 29| 0.3| 29| 7.6f 29| 12.3] 29| 15.0f 29; 17.0| 29 29| 16.7| 29| 13.0] 29| 4.9| 28| -0.5
30| -0.8 30| 07| 30| 7.2 30| 12.8} 30{ 15.3] 30 17.5| 30 30 30| 12.5] 30| 4.7| 30| -0.8
31| -0.9 31| 04 31| 13.2] 31| 17.6| 31 31 12.2 31| -0.8
1992
Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec.
Dato| (°C) [ Date| (°C) | Date| (°C) | Date| (°C) | Date| (°C) | Date| (°C) | Dato| (°C) | Date| (°C) | Date| (°C) | Oate| {°C) | Date| (°C) | Date| (°C)
1| -08! 1| 17| 1| 1.7 1| 06| 1| 50| 1| 11.8 1| 136] 1| 1797 1| 19.3| 1| 147 1| 10.8] 1} 4.0
2] 1.0} 2] -1.8] 2] -1.7] 2] 0.5 2| 49 2| 122] 2| 145 2) 181 2] 195] 2] 1498] 2| 102 2 338
3| -12] 3| -1.8] 3| -1.7] 3| 0.7] 3; 51| 3| 11.8 3| 148 3|18.1| 3| 192| 3| 150 3| 9.8 3| 3.7
4] 13| 4| 1.7 4| 18| 4| 21| 4| 52| 4| 109] 4| 145 4|17.9] 4| 186| 4| 150 4| 9.6/ 4| 3.5
5 -13| 5| -1.7] 5 -1.7] 5| 22 5 49| 5| 11.3 5| 149] 5/ 182 5| 183| 5i 145 5 92| 5 3.3
6l -1.3| 6| -1.7] 6| 1.4} 6| 19| 6/ 47| 6| 11.1] 6| 164 6] 18.7] 6| 18.0] 6 144| 6| 9.5 6| 3.0
71 121 7| 1.7} 7| 1.4} 7| 22| 7] 6.0 7|108| 7{154| 7|19.2| 7| 18.0] 7142 7| 92 7| 3.0
8| -14] 8| -1.7] 8| -15 8| 26| 8 55 8| 102] 8 151 8} 19.4| 8| 179] 8| 141] 8| 8.7 8 3.1
o -14| 9| -1.8 9 -16| 9| 30/ 9 57 9 99| 9 156/ 9| 19.2| 9| 177} 9| 14.1] 9| 84| 9| 29
10| -1.5| 10| -1.8| 10| -1.7] 10| 3.0f 10| 5.8/ 10| 10.2] 10{ 16.1| 10| 18.5} 10| 17.5| 10| 13.8 10| 82| 10| 29
11| -1.6| 11| -1.8] 11| -1.7) 11| 3.1} 11| 6.3] 11| 10.8] 11| 17.2| 11| 18.4] 11| 17.4] 11| 13.8] 11| 8.1] 11| 3.0
12| -1.8| 12f -1.7] 12 -1.6] 12| 2.7} 12| 6.7] 12] 11.3] 12| 17.1| 12| 19.2] 12 17.0] 12| 13.9| 12| 8.0 12| 27|
13| -1.6| 13] -1.8] 13| -1.6{ 13| 29| 13| 6.9| 13} 11.7} 13| 16.8] 13| 18.9f 13 16.9] 13| 13.0] 13| 7.8] 13| 26
14| -1.7| 14| -1.8] 14| -1.6] 14] 3.1| 14| 6.9] 14| 12.2| 14| 17.0| 14| 18.8] 14| 16.9] 14| 12.4] 14| 7.7] 14| 24
15| -1.8| 15 -1.8] 15| -1.6| 15/ 29| 15 7.1] 15| 11.6| 15 17.2| 15| 18.0} 15| 16.9] 15 11.7} 15| 7.8] 15| 23
16| -1.8| 16| -1.7| 16; -1.6|] 16| 3.1| 16| 7.6| 16/ 11.5| 16| 17.3| 16| 18.0f 16| 16.8] 16 11.8f 16| 7.8 16/ 2.1
17| -t.8| 17| -1.7] 170 1.5] 17| 3.4| 17| 7.7 17| 11.9] 17| 17.3| 17| 19.0| 17, 16.8] 17| 121} 17| 7.2{ 17, 1.9
18| -1.8| 18| -1.7| 18] -1.2| 18| 3.7| 18/ 7.2| 18| 11.9| 18| 17.7| 18| 18.9 18| 16,9 18| 11.6{ 18/ 6.7| 18| 1.7
19/ -1.8| 19| -1.6] 19) -1.0] 19] 3.8] 18| 7.3] 19) 11.9] 19| 17.5] 19| 19.0] 19] 16.8} 19} 10.6] 19} 6.1} 19} 1.7
20| -1.8] 20| -1.7] 20| -1.1| 20| 4.0 20| 7.5 20| 12.4| 20| 17.3] 20| 19.0] 20| 16.4] 20| 9.9 20 20| 1.4
21| -1.8] 21| -1.7] 21| -0.8| 21| 4.0] 21| 7.7| 21| t25] 21| 17.6] 21| 19.3] 21| 16.0] 21| 11.5| 21 21| 1.0
22| .1.8] 22| -1.7| 22| -0.8] 22| 4.1| 22| 8.0| 22| 12.0] 22| 17.6] 22| 19.3| 22| 15.5| 22| 12.5| 22 22| 09
23| -1.8] 23] -1.7] 23| -0.7| 23} 4.0/ 23| 8.1 23} 12.9] 23| 17.2| 23] 19.3] 23| 15.1] 23| 124 23 23| 14
24| -1.8] 24| -1.8] 24| -0.5| 24| 4.1| 24| 8.0 24} 13.4] 24| 17.3| 24| 20.0] 24| 15.5| 24| 12.4| 24 24| 09
25 .1.7] 25 -1.8] 25| -0.3] 25| 4.0/ 25| 85| 25 12.9] 25| 17.6] 25| 20.3| 25| 15.6] 25| 12.4| 25 25 0.9
26| -1.7] 26| -1.8| 26| -0.4] 26, 4.1| 26| 8.8] 26| 14.0; 26/ 17.8] 261 20.7| 26| 15.6] 26| 11.9] 26 26| 1.0
271 -1.7] 27} -1.8] 27| -0.3| 27| 4.5| 27| 8.8 27| 13.8] 27| 17.8| 27| 20.8] 27| 15.3] 27| 11.4| 27 27| 0.8
28| -1.7] 28} -1.7|] 28| 0.0| 28; 4.8 28| 9.5| 28| 12.9] 28| 17.7| 28j 21.2| 28| 15.1| 28| 11.1| 28| 4.4 28| 0.7
29| -1.7] 20| -1.7] 29| 0.2| 29| 4.8/ 29| 9.8 29| 13.1] 29| 17.9] 29| 19.0] 29| 14.2] 29| 11.3] 29| 4.4| 29/ 0.7
30| -1.7 30| 0.3] 30| 4.8| 30| 10.8| 30| 13.1{ 30} 18.2| 30| 18.9] 30| 14.4{ 30| 11.2] 30| 4.1 30, 0.4
31| -1.6 31| 05 31| 11.5 31| 18.3] 31| 19.3 31} 111 31| 0.2
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Kunio SHIRASAWA et al
1993
Jan. Feb. | Mar. Apr. May Jun. [ Aug. Sep. Oct. Nov. Dec.
Date| (°C) {Date] (°C) | Date| (°C) | Date| (°C) |Date| (°C) | Date| (°C) (°C) | Date] (°C) [ Date] (°C) [Date| (°C) |Date] (°C
11 00 1} 0.2] 1] -1.3[ 1| -0.1] 1] 46 1| 99 1] 19.9] 11637 1] 1.0/ 1] 4.3
2l 02| 2| 01 2 1.2 2| 0.0/ 2 2| 10.2 2/ 19.7| 2| 161 2| 10.7] 2| 4.1
3 -02| 3 00 3 -1.1] 3] 03] 3 3| 9.9 174} 3| 19.9] 3| 15.9| 3| 10.5f 3| 4.0
4 05 4| 03] 4 -1.1| 4| 08} 4 4| 9.8 4| 20.1| 4 159 4| 103} 4| 3.7
5 -05| 5| 06 5 -1.0f 5 06| 5 5 9.5 5/ 19.8f 5| 15.7 5| 100 5| 3.6
6/ -06| 6| 06 6 -1.1 6/ 05 6/ 39} 6] 97 6| 19.5] 6| 153| 6 82| 6/ 3.4
7 08 7 -08 7 -1.00 7 07 7 7] 10.0 71 19.4} 71152} 7| 9.0 7| 3.2
8 -1.0 8/ -09f 8 -1.00 8 10| 8 8| 104 8 19.0{ 8} 152 8 8.0 8| 2.9
9 -09] 9 -1.2] 9 -1.00 9 10| 8 9| 10.5 9| 186 9| 150, 9 7.8] 9 29
10| -1.0f 10| -1.3] 10| -0.8f 10| 1.0{ 10 10| 9.8 10; 18.4| 10| 150 10| 79| 10| 2.8
11 -1.2) 11| -1.3| 11 -0.7) 11} 1.2] 11| 47 11| 99 11) 18.3| 11 147] 11, 79| 11| 2.5
12} -1.2| 12| -1.3] 12 -0.7] 12| 1.6 12 12| 11.0 12| 18.3| 12| 14.6] 12 12| 24
13} -1.2| 13| -1.4] 13| -0.5| 13| 1.1| 13 13| 114 13| 18.3| 13| 14.3| 13 13| 2.3)
14| -1.3| 14| -1.5] 14| -0.6| 14| 1.5/ 14 14| 111 14| 18.2] 14] 13.5| 14 14 24
15/ -1.4| 15| -1.5] 15 -0.3| 15| 2.2 15 15| 11.0 15| 18.3] 15| 13.5| 15 15| 24
16; -1.5| 16| -1.5] 16| -0.6| 16| 2.2| 16 16| 114 16| 18.6] 16| 13.4| 16 16| 2.5
17| -1.5] 17| -1.6] 17| -0.6] 17| 21| 17 17| 11.3 17.7] 17| 18.5} 17) 13.4] 17 17 21
18, -1.4| 18} -1.5| 18/ -0.7| 18| 2.1} 18 18| 12,6 18.1] 18] 18.4| 18] 13.1] 18, 18| 1.4
19| -1.3| 19| -1.5| 19} -0.7| 19| 1.8 19 19| 122 18.5| 19| 18.1{ 19| 13.1| 19 19| 0.8
20| -1.1] 20| -1.4] 20, -1.0] 20| 24| 20| 7.2] 20| 12.9 18.5| 20| 18.0[ 20| 13.1f 20 20| 0.5
21| -06] 21| -1.4| 21| -0.8) 21| 28] 21| 7.2| 21} 121 19.2{ 21| 17.8| 21| 13.0[ 21 21| 0.3
22| -0.2 22| -1.4 22] -0.4] 22| 46| 22| 7.2| 22| 123 19.2( 22| 17.6| 22| 12.9] 22 22 0.0
23! -0.7] 23| -1.4| 23| -0.3| 23| 6.0] 23| 7.9 23] 12.6 18.0] 23} 17.5| 23| 12.7} 23 23| 0.0
24| -1.1| 24| -1.5| 24| -0.5| 24| 51| 24| 8.1| 24, 125 18.2| 24| 17.5| 24| 12.6] 24 24! 04
25( -1.1| 25| -1.6] 25/ -0.5| 25 25| 85| 25| 125 19.6| 25| 17.5| 25| 12.5| 25| 5.8} 25/ 0.0
26} -1.1| 26| -1.6] 26| -0.3 26| 26| 87| 26] 123 19.7| 26| 17.5| 26| 12.2| 26| 59| 26| 0.0
27} -0.8] 27) -1.4] 27| -0.2| 27 27| 8.6] 27 12.2 20.4] 27| 17.3) 27| 12.0) 27| 58] 27| 0.
28} -0.4] 28| -1.3] 28| -0.2| 28| 28| 8.5| 28| 125 20.3| 28| 16.7| 28| 11.8| 28| 5.6| 28| 0.1
29| -0.2 29| -0.2| 29/ 2.0| 29| 8.9 29| 13.0 204 29| 16.4f 29 11.2| 29| 48| 29| 0.1
30| -0.2 30, -0.2] 30 30| 9.5] 30| 125 20.1] 30| 16.5] 30| 10.9| 30| 4.5 30| -0.2
31! 0.0 31! -0.2 31 9.6 20.0) 311 11.1 31| -0.3
1994
Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Now. Dec.
Date] (°C) [ Date] (°C) | Date] (°C) | Date] (°C) | Date] (°C) | Date] (°C} | pate] (°C) | Date[ (°C) | Date| (°C) | Date] (°C) | Date] (°C) [Date] (°C)
1] -04] 1] -1.6] 1] -1.4] 1] -09] 1 1/ 128] 1} 154 1 1] 21,5 1 1 i) 4.8
2| 04| 2| -16] 2 1.3 2| -08 2 2\ 1250 2/ 16.0| 2{20.2 2| 216 2 2 2/ 4.8
3| -03] 3| -1.7] 3| -1.2] 3| -08 3 3| 12.6| 3| 166 3} 19.8] 3| 215 3 3 3| 4.7
4 05| 4| 17| 4| 1.4 4| 07 4 4| 129 4| 16.7) 4| 207} 4| 214 4 4 4| 4.5
5 -05 5| -1.7] 5§ -15( 5 -08 5 5| 134 5/169] 5212 5/ 216/ S 5 5 43
6 -03| 6| -1.7] 6 -1.5| 6| -0.7] 6| 6.0] 6 14.0| 6| 16.0f 6| 21.2] 6| 21.8] 6 ] 6| 4.0
7| -06] 7| 16| 7| -1.5| 7| -06] 7 7| 145 7(16.4] 7220, 7| 218 7 7 7| 38
8| -1.0 8| -1.6| 8 -1.5| 8| -06/ 8 8| 146 8| 165 8| 223| 8/ 21.7] 8 8 8| 3.8
9| -1.3| 9| 16| 9 -1.4 9| -06| 9 75{ 9| 151 9| 162 9| 223| 9/ 215 9 9| 10.2{ 9| 37
10 -1.5] 10; -1.6( 10| -1.4| 10| -0.5] 10| 7.4| 10| 151 10| 16.2] 10| 22.0{ 10| 21.3| 10 10 9.8| 10| 3.2
11 1.5 11} -1.6] 1] -1.4] 11] -0.5] 11| 7.6 11] 1514] 11] 155] 11] 21.9] 11] 21.2] 11 1] 95| 11] 2.7
12| -1.6] 12| -1.6] 12 -1.3] 12| -0.4] 12{ 7.6 12| 161 12| 153 12| 21.6] 12| 21.1| 12 12f 9.4 12| 2.6
13| -1.6] 13 -1.6| 13| -1.3} 13} 0.5 13| 7.8 13| 15.6| 13} 16.2] 13| 21.6{ 13| 21.0[ 13 13| 9.2 13| 2.5
14| -1.5] 14] -1.6| 14| -1.2| 14, 1.3| 14| 7.4 14| 153 14 16.9| 14| 21.5| 14| 20.9| 14 14, 88| 14] 22
15| -1.5| 15| -1.6| 15 -1.2] 15/ 1.6/ 15/ 7.6 15| 14.0| 15/ 17.3| 15| 21.3| 15| 20.6| 15 15| 8.0 15| 2.0
16| -1.6] 16| -1.6| 16| -1.3] 16; 1.7| 16| 7.5 16| 13.8] 16| 17.4| 16| 21.2| 16| 20.5| 16 16| 7.5 16| 1.4
17| -1.6] 17} -1.5| 17| -1.3] 17| 1.8| 17| 7.9| 17| 14.4] 17/ 176 17| 21.0| 17| 20.6| 17 17| 7.4 17) 14
18| -1.6} 18 -1.5 18 -1.3{ 18| 2.1| 18| 8.4| 18| 13.8; 18| 18.3| 18| 21.0| 18| 20.9| 18 18| 7.4| 18| 0.8
19| -1.7] 19| -1.5| 19| -1.3] 19| 24| 19| 8.5| 19| 13.6] 19 19.0 19| 21.5| 19| 20.4| 19 19| 7.2| 19/ 04
20| -1.7] 20 -1.5| 20| -1.4 20/ 23| 20| 8.8 20| 13.8] 20| 18.8| 20| 21.2| 20| 19.6| 20 20| 7.1| 20| 0.0
21| 1.4} 21} 15| 21] -1.3] 21| 29| 21| 93| 21| 14.0] 21} 18.7] 21| 20.8| 21| 18.7] 21 21| 6.8] 21 -0.4
22 -1.5| 22| 1.5 22| -1.3| 22| 3.1] 22| 89| 22| 14.2} 22| 17.9] 22| 20.8| 22| 18.7| 22 22| 62| 22 -0.3
23| -1.6] 23| -1.4| 23| -1.3| 23; 3.0] 23] 9.6 23| 148 23 23] 21.3| 23| 184 23 23| 6.0| 23| -0.6
24| -1.7| 24| -1.4| 24| -1.3| 24| 3.5 24 10.6| 24| 153} 24 24| 21.4| 24| 18.1| 24 24| 55| 24| -0.7|
25| -1.6| 25| -1.4| 25 -1.2| 25 4.4{ 25/ 10.7| 25| 15.6] 25 25| 21.1| 25/ 18.2| 25 25| 53| 25| -0.7]
26| -1.6| 26| -1.4| 26| -1.1| 26/ 4.6] 26| 11.1| 26| 15.8| 26| 19.8| 26| 21.0| 26| 17.7| 26 26| 52| 26| -0.7
27| -1.6| 27 -1.4| 27| 11| 27 48] 27| 11.0| 27| 14.3] 27 27| 20.6| 27| 17.3| 27 27| 54| 27| 1.0
28| -1.6| 28| -1.4| 28| -1.1| 28 5.2 28] 11.7| 28] 14.9] 28 28| 21.1| 28| 17.5| 28 28| 53| 28| -1.0
29| -1.6 29| -1.0] 29| 5.4| 29| 122| 29| 15.2] 29 29} 21.6| 29 29 29| 56/ 29 -1.1
30| -1.6 30| -1.0] 30| 5.4{ 30{ 12.3| 30| 15.2] 30 30} 21.9( 30 30 30| 62| 30 -1.2
31} -1.6 31| -0.9 31 12.8 31 31] 22.1 31 31 -1.3




Meteorological Observations at Saroma-ko

1995
Jan. Feb. | Mar. Apr. May Jun. Jut. Aug. Sep. Oct. Nov. Dec.
Date| (°C] (°C) | pate] (°C) | Date] (°C) | Date] (°C) | Pate] (°C) | Date] (°C) | Date| (°C) | Date| (°C) | Date| (°C) ] Date| (°C) |Date| {°C
1| -1.6] 1l 191 1] -1.6] 1 1 111 1| 15.4] 1] 18.1 1] 20.3] 1| 174} 1] 119 1
2] -1.9 2| -1.9] 2| 1.5] 2 2/ 11.3] 2| 153| 2| 184| 2|203] 2j173] 2| 11.6] 2
3 -1.8 3 -19] 3| 1.2t 3 3| 11.8] 3| 152 3| 18.7] 3| 20.3] 3] 17.1] 3| 108/ 3
4 -1.8 4 -19| 4 -12| 4 4/ 121 4| 146 4{19.0 4| 20.1| 4| 16.7| 4| 104 4
5| -1.7 5 -19] 5/ 02| 5 6§/ 120 5/ 146] 5/ 196/ 5| 199 5| 16.6| 5/ 104 5
6| -1.7] 6 -18/ 6 03] 6 6] 121| 6| 155 6| 19.8] 6| 19.6/ 6| 16.2] 6 10.2| 6| 4.6
70 -1.7] 7 18 7| 00| 7 7| 122 7| 159 7| 20.1] 7|194| 7|157} 7/ 10| 7| 44
8 -16 8| -18{ 8/ 01| 8 8| 124{ 8| 168] 8| 19.8] 8| 19.1] 8/ 153| 8| 10.0] 8 3.7
9| -1.6 9 -18| 9| 0.6 9 9| 13.4; 9| 17.0f 9] 19.1 9| 19.0f 9152 9| 93] 9| 34
10 -1.5 10, -1.9] 10} 1.3] 10 10} 13.2) 10) 17.8] 10} 18.9] 10} 19.1] 10| 15.1] 10} 9.0 10) 2.8
11| -1.5 11| 1.9 11 1.6/ 11 117 13.0( 11; 17.3] 11| 18.8] 11| 19.0] 11| 15.0] 11| 8.8] 11 2.5
12| -1.6] 12| -1.8] 12| 1.7] 12 12| 13.3| 12 17.3] 12| 19.0| 12| 18.7| 12} 14.9] 12| 84| 12| 26
13| -1.5 13| -1.8] 13| 2.0] 13 13| 14.2[ 13| 17.7] 13| 19.2] 13) 18.6] 13] 14.9] 13| 8.1] 13| 27|
14) -1.8 14] 1.8 14| 1.9} 14 14| 14.3| 14| 17.0[ 14{ 19.2] 14 18.8; 14| 14.9] 14| 8.3| 14| 26
15 -1.8 15| -1.8| 15/ 24| 15 15| 14.2] 15| 17.0] 15| 19.3| 15| 18.6| 15| 14.6] 15| 8.0} 15| 2.2
16| -1.8 16| -1.8] 16| 3.0] 16| 10.0] 16 14.7| 16| 16.6] 16| 19.8] 16| 185 16| 14.6{ 16/ 7.5 16| 1.9
17} -1.8 17| -1.8} 17| 29| 17) 9.8] 17, 14.8| 17| 165] 17) 19.5| 17| 18.3] 17} 146} 17) 7.21 17, 1.7
18| -1.8 18/ -1.8| 18| 3.3| 18| 9.9] 18| 149 18| 16.6] 18| 19.6| 18| 17.9] 18| 145 18| 7.3] 18 1.4
19| -1.8 19| -1.8| 19| 3.3] 19| 10.3] 19| 14.9| 19| 17.6{ 19| 19.6] 19| 17.8]f 19| 14.5( 19 19| 1.1
20| -1.8 20 -1.8] 20/ 3.3| 20| 10.8| 20| 14.5} 20| 17.5| 20| 19.7| 20 17.8| 20| 14.4| 20 20| 0.8
21| -1.8 21| 1.7} 21 3.3 21| 10.7| 21| 14.4} 21| 175 21| 19.4] 21| 17.8| 21| 14.1] 21 21| 04
22| -1.8 22| -1.7] 22| 3.8] 22| 10.8] 22| 14.5| 22| 18.0] 22| 19.4| 22| 17.9| 22| 13.9; 22 22| 04
23 -1.8 23| -1.6] 23| 3.8| 23| 10.4] 23| 14.8| 23| 18.3| 23| 20.4] 23| 17.9| 23; 13.8| 23 23] 0.1
24| -1.8 24| -1.6] 24| 4.0] 24] 10.4] 24| 14.9| 24| 18.9| 24| 19.5| 24| 17.9] 24| 13.8| 24 24! -0.2
25 -1.8 25| -1.5| 25| 4.1} 25[ 10.5] 25| 15.2| 25| 19.3] 25| 19.6] 25| 17.6] 25| 13.8| 25 25 03
26| -1.7 26| -1.4] 26/ 3.8 26| 10.7| 26| 15.4| 26| 20.2] 26] 19.8] 26| 17.5| 26| 13.6| 26 26| 0.3
27| -1.8 27| -1.4) 27) 4.1| 27| 106| 27| 15.2| 27| 20.8| 27| 19.8| 27| 17.6| 27| 13.3| 27 27| o1
28| -1.7 28| -1.3| 28 28| 11.0] 28| 15.1] 28| 19.9| 28| 19.6] 28| 17.6| 28| 127 28 28| 0.0
29 -1.7 29) 14| 29 29| 11.6] 29) 158 29| 18.9] 29| 19.6| 29| 17.4| 29} 125} 29 29| -0.1
30| -1.8 30 -1.5| 30 30) 11.3] 30| 15.7| 30| 20.2| 30| 19.8| 30| 17.3| 30 12.4| 30 30 -0.2
31| -1.7| 31 -1.7 31 10.9 31 19.2| 31| 201 31| 12.3| 31| -0.2}
1996
Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec.
Date] (°C) |Datg (°C) |Date] (°C) |Date] (°C) |Date] (°C) |Date] (°C) [Date] (°C) |Date] (°C) |Date] (°C) |Date] °C) [Date] (°C) |Date] (°C
1 -02[ 1| -1.8] 1| -1.8/ 1| -06] 1 51 1 1 1 1 1 1 1
2| 02 2| 1.8 2/ -1.8] 2| 03[ 2{ 47 2 2 2 2 2 2 2
3| -03| 3| -1.7] 3| 1.7} 3] 02| 3| 49/ 3 3 3 3 3 3 3
4| 04| 4| -17] 4| 17| 4] 03] 4| 52| 4 4 4 4 4 4 4
5| -05| 5| -1.7] 5/ -1.7] 5/ -02] 5| 52| 5 5 5 5 5 5 5
6| -04] 6/ -1.7| 6 -18 6/ 00| 6 49 6 6 6 6 6 6 6
7| -04] 7| 17| 7 A7 7] 02] 7 54 7 7 7 7 7 7 7
8/ -07] 8| -1.8 8 -1.7/ 8/ 07 8 53 8 8 8 8 8 8 8
9 07, 9| -1.8] 9| 1.7} 98| 12| 9| 74| 9 9 9 9 9 9 9
10| -0.7 10| -1.8] 10| -1.7} 10} 0.6] 10[ 6.2| 10 10 10 10 10 10 10
11| -0.7[ 11| -1.8{ 11| -1.7[ 11| 0.4 11| 51| #1 1 11 11 1 11 1
12| -0.7| 12| -1.8] 12| -1.7| 12| 1.0] 12| 7.0f 12 12 12 12 12 12 12
13| -1.0] 13] -1.7| 13| -1.6| 13| 0.5 13| 6.4 13 13 13 13 13 13 13
14| -1.4| 14] -1.7) 14] 171 14| 11| 14| 63| 14 14 14 14 14 14 14
15) -1.4} 15| -1.6] 15 -1.7§ 15! 1.3} 15 15 15 15! 15 15 15 15
16| -1.4| 16| -1.6] 16| -1.6| 16| 2.1] 16 16 16 16| 16 16 16 16
17| -1.5 17| -1.7] 17} -1.6| 17( 22| 17 17 17 17 17 17 17 17
18| -1.6| 18| -1.7| 18} -1.6( 18 19] 18 18 18 18 18 18 18 18
19| -1.7| 19| -1.8] 19| -1.4] 19| 1.6] 18, 19 19 18 19 19 19 18
20! -1.6| 20{ -1.7{ 20 -1.2} 20{ 2.0 20 20 20 20 20 20 20 20
21| -t.6f 21 -1.7] 21| -0.9] 211 22 21 21 21 21 21 21 21 21
22| -1.7| 22| 1.7} 22| -0.9 22| 2.7 22 22 22| 22 22 22 22 22
23| -1.7| 23| -1.7| 23| -1.0| 23| 28] 23 23 23 23 23 23 23 23
24| -17| 24| -1.7| 24, -1.0] 24| 31| 24 24 24 24 24 24 24 24
25 -1.8] 25 -1.7| 25/ -0.9] 25| 3.2f 25 25 25 25 25 25| 25 25
26| -1.8| 26| -1.8] 26/ -1.0] 26| 3.9 26 26 26 26 26 26 26 26
27| -1.8] 27| -1.8] 27| 1.0} 27| 54| 27 27 27 27 27 27 27| 27
28! -1.7| 28} -1.8] 28| -0.9| 28| 4.8 28 28 28, 28 28 28 28 28
29! -1.7 1.8} 29| 0.8 29| 6.2 29 29 29 29 29 29 29 29
30 -1.7 30| -0.8/ 30| 6.1] 30 30 30 30 30 30 30 30
31| -1.8] 31] -0.6 31 31 31 31 31

65
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Table 3. Daily values of air temperature, wind speed and azimuth, and solar radiation
obtained at Kimuaneppu during the period between December 1995 and

November 1996.

December 1995 Kimuaneppu, Saroma-ko Lagoon

Air Temperature ¥ind Solar Radiation
Date Mean Max. Min. Mean Max. Min. Most Freq. Cumulative Max. Min.
‘¢ " "G m/s m/s m/s Dir, MJ/ ni kW/ nd kW/ nf
1 2.7 4.5 1.2 3.7 6.5 2.0 [] 3.82 0.37 0.00
2 3.8 4.4 3.0 9.5 16.2 3.3 NNW 2.16 0.15 0.00
3 2.8 3.7 1.6 14. 9 18. 8 10.5 NNW 1.24 0. 06 0. 00
4 3.6 4,2 2.2 8.2 12.7 3.8 N 2.09 0.14 0. 00
5 3.7 3.9 3.2 4.6 7.3 2.9 NE 2. 21 0.13 0. 00
6 2.9 3.5 1.8 6.1 9.9 2.7 NNE 3.95 0. 36 0.00
7
8
9 -1.8 0.0 -4.5 7.9 13.5 2.1 WNW 2. 64 0.54 0. 00
10 -0.3 3.3 -5.3 7.3 10.9 2.0 SSW 6.13 0. 46 0. 00
1" ~-1.0 1.7 -2.5 4.6 10.7 2.0 WNW 1.37 0. 09 0. 00
12 -2.0 -0.8 -5.5 6.7 10.7 2.1 WNW 8.75 0. 51 0. 00
13 -2.0 -1.1 -3.3 10. 5 15.5 3.0 WN¥ 7. 66 0. 50 0.00
14 -2.4 -1.2 -4.2 7.7 11.8 2.0 WNW 6. 51 0. 43 0. 00
15 -4.2 -2.2 -6.2 3.3 7.1 2.0 SSW 4.17 0.35 0.00
16 -4.1 -2.7 -7.1 7.4 15,1 2.2 ¥ 4. 81 0.38 0. 00
17 -5.0 -3.4 -7.3 7.1 1.6 2.5 WNW 7.92 0.49 0. 00
18 -3.9 -2.7 -4.8 11.0 16.1 7.2 WNW 6.67 0. 48 0. 00
19 -4.3 -3.4 -5.1 10.6 14. 8 6.7 WNW 9. 21 0.59 0.00
20 -2.9 0.5 -5.7 5.2 11.6 2.0 W 8.12 0. 44 0. 00
21 -2.1 1.2 -5.7 2.7 4.7 2.0 ] 5.73 0.57 0. 00
22 -3.2 -1.6 -7.5 58 11.2 2.1 NW 6. 02 0. 62 0. 00
23 -2.9 -0.3 -5.6 3.7 7.3 2.0 WNW 2. 80 0.20 0. 00
24 -2.4 -0.8 -4.9 5.2 12.3 2.0 SSW 4.49 0.29 0. 00
25 -1.7 -0.3 -3.5 13.0 18.1 6.0 NNE 2.57 0.24 0.00
26 -1.6 -0.2 -3.5 12.6 18.3 7.5 NNW 3.78 0.59 0.00
27 -1.5 -0.4 -4.1 9.2 14.3 2.9 NNW 3.52 0. 31 0. 00
28 -1.6 2.0 -5.7 3.9 7.5 2.0 WNW 8. 05 0. 43 0. 00
29 0.0 3.8 -3.8 5.7 10.5 2.0 S 5.79 0. 47 0.00
30 -0.8 1.9 -5.2 3.8 8.2 2.0 S. W 7.58 0. 41 0. 00
31 0.8 3.1 -1.3 5.5 10. 1 2.1 S 6. 39 0. 46 0. 00
Frequency of Wind Direction
Date N _NNE NE ENE E ESE SE SSE S SSW  SW WSy W WNW NV NNW] Total
i 0 0 0 0 1 1) 1 2 10 3 4 2 23 16 0 0 62
2| 42 0 0 0 0 0 0 0 0 0 0 0 0 17 2 83 144
3 0 0 0 0 0 0 0 0 0 0 0 0 0 2 52 90 144
41 63 3 0 0 0 0 0 0 0 0 0 0 4 17 17 40 144
5| 18 10 73 14 0 0 0 0 0 0 0 0 0 0 1 28 144
6 38 69 33 0 0 0 0 0 0 0 0 0 0 0 0 4 144
7
8
9 5 0 0 0 0 0 0 0 3 15 5 1 6 67 24 13 139
10 0 0 0 0 0 0 0 0 25 40 2 0 4 33 29 3 136
111 22 19 2 0 0 0 0 0 0 0 0 2 8 31 15 9 108
12 0 0 0 0 0 0 0 0 0 1 2 5 62 57 27 0 144
13 0 0 0 0 0 0 0 0 0 0 0 1 33 84 26 0 144
14 0 0 0 0 0 0 0 0 0 1 3 3 22 83 41 6 139
15 0 0 0 0 0 0 2 2 27 34 7 8 7 0 0 0 87
16 5 0 0 0 0 0 0 0 0 1 3 13 52 43 13 14 144
17 0 0 0 0 0 0 0 0 0 0 10 35 29 43 24 0 141
18 0 0 0 0 0 0 0 0 0 0 0 0 9 107 28 0 144
19 0 0 0 0 0 0 0 0 0 0 0 1 28 108 7 0 144
20 0 0 0 0 1 1 2 3 7 19 6 4 44 18 0 0 105
21 2 8 7 6 0 2 4 5 13 8 1 0 0 2 2 0 60
22| 25 1 7 1 0 0 3 3 15 14 3 1 0 6 39 15 133
23 3 0 0 0 0 3 14 16 10 8 4 3 10 20 15 8 114
24 1 12 3 6 10 1N 7 8 30 46 2 0 0 0 0 0 136
25| 36 44 17 12 0 0 0 0 0 1] 0 0 0 0 0 35 144
26| 26 0 0 0 0 0 0 0 0 0 0 0 0 27 17 74 144
271 30 0 0 0 0 0 0 0 0 0 0 13 2 15 44 142
28 0 0 0 0 3 20 3 4 16 12 1 0 3 40 13 0 115
29 0 0 0 2 0 5 17 20 49 17 1 0 4 0 2 0 17
30 0 0 2 1 0 1 6 3 14 9 8 1 14 13 1 0 83
31 0 0 0 0 0 3 9 6 37 9 1 2 36 23 1 0 127
Total | 316 166 144 62 15 46 68 72 256 237 63 83 419 858 411 466 3672




Meteorological Observations at Saroma-ko

January 1996 Kimuaneppu, Saroma-ko Lagoon

Air Temperature Wind Solar Radiation
Date Mean Max. Min. Mean Max. Min. Most Frea. Cumulative Max. Min.
‘C Y ‘¢ m/s m/s mn/s Dir. MJ/ nd kW/ it kW/ i
1 -3.4 0.7 -5.5 11.2 19.0 4.7 WNY 5. 85 0.52 0.00
2 -2.3 0.1 -5.0 8.7 22.3 2.0 WN¥ 3.97 0.37 0.00
3 0.6 4.6 -4.7 10.1 18.3 3.8 S 5. 96 0. 44 0.00
4 -2.0 4.0 -4.3 9.0 19.9 2.0 wSW 6. 44 0. 45 0.00
5 -3.6 -1.5 -7.1 9.6 13. 4 2.2 WNW 5.93 0. 49 0. 00
6 -2.1 -1.1 -3.3 9.3 13. 0 4.9 W 6. 32 0.43 0.00
7 -2.0 -0.9 -2.8 11.0 17.1 6.4 WNW 9.01 0. 50 0.00
8 -4.1 -1. 4 -6.5 5.1 10. 2 2.0 ESE 1. 81 0.13 0. 00
9 -3.7 -2.6 -5.0 13.3 21.2 7.0 W 5.656 0. 40 0. 00
10 -1.3 0.3 -3.8 11.2 21.0 4.8 WS 3.39 0. 47 0. 00
A -0.5 0.1 -1.9 11.2 17.3 57 NNW 2.98 0. 32 0. 00
12 -2.7 -0. 4 -5.5 13.5 18. 6 10. 2 NNW 4. 00 0. 36 0. 00
13 -4.9 ~-2.9 -8.5 10. 0 18.3 2.0 NNW 4.72 0. 45 0.00
14 -2.% 1.8 -7.8 5.9 9.4 2.4 SSW 9.10 0. 50 0.00
15 0.0 2.6 -1.5 3.5 6.1 2.0 SSW 5. .06 0. 44 0.00
16 -3.0 -1.1 -6.5 7.7 15.0 2.0 NW 3.07 0.21 0. 00
17 -7.3 -5.6 -9.6 5.0 1.4 2.0 W 7.7 0. 51 0. 00
18 -7.6 -5.2 -9.5 7.5 14.3 2.0 WNW 4. 85 0. 44 0. 00
19 -8.3 -3.9 -13.1 4.5 9.4 2.0 S 9.30 0.52 0.00
20 -4.5 -0.9 ~-9.4 4.8 11.8 2.0 SSW 9. 61 0.52 0. 00
21 -4.0 0.0 =7.7 7.4 13.5 2.0 NNV 4.89 0.36 0.00
22 -6.8 -2.7 -12.5 5.8 10.7 2.0 S 10. 40 0.59 0.00
23 -6. 4 -1.1  -10.5 4.5 12. 0 2.0 NNW 8. 68 0.58 0. 00
24| -11.5 -7.2  -16.3 7.6 15.9 2.2 N¥ 8.78 0.55 0. 00
25| -11.8 -10.0 -14.9 4.8 11.2 2.1 WNW 5. 26 0.27 0. 00
26 -7.1 -3.3 -13.4 9.2 13.2 4.1 WNW 6.79 0. 45 0. 00
27 -2. 4 1.3 -6.0 5.8 10.0 2.1 W 11.26 0.58 0. 00
28 ~5.9 -2.6 -11.3 4.2 9.7 2.0 WN¥ 11.03 0. 60 0. 00
29 -5.8 0.8 -11.9 4.5 9.8 2.0 SSW 8. 66 0. 63 0.00
30 -8.8 -5.5 -12.9 6.5 10.3 2.0 WNW 7.01 0. 60 0. 00
31 ] -13.1 -12.3 -14.4 6.7 10. 9 2.2 W 7.92 0.58 0. 00
Frequency of Wind Direction
Date N NNE NE ENE E ESE_SE SSE S SSW T SW WSw W WNW_ NW NNWT Total
1 0 0 0 0 0 0 0 0 0 0 2 726 90 19 0 144
2 6 0 0 0 1 1 1 2 3 14 4 0 0 64 16 9 121
3 0 0 0 0 1 0 1 11 96 32 1 0 0 0 0 0 142
4 0 0 0 0 0 0 0 1 0 8 16 65 650 10 1 0 141
5 0 0 0 0 0 0 0 1 4 5 3 1 6 63 43 0 126
6 0 0 0 0 0 0 0 0 0 0 0 1 79 64 0 0 144
7 0 0 0 0 0 0 0 0 0 1 5 4 39 82 13 0 144
8 0 1 3 3 6 30 6 5 15 18 3 9 19 3 6 1 128
9 0 0 0 0 0 0 0 0 0 0 2 28 57 51 6 0 144
10 6 1 0 0 0 0 0 0 0 0 9 40 22 11 ¥ 144
1 17 1 0 0 0 0 0 0 0 0 0 0 6 20 33 73 144
12 13 0 0 0 0 0 0 0 0 0 0 0 0 3 47 81 144
13 1 0 0 0 0 0 0 0 0 20 2 0 1 34 39 46 143
14 0 0 0 0 0 0 0 0 42 97 4 1 0 0 0 0 144
15 9 1 0 0 1 0 2 5 15 2 2 1 2 0 3 5 67
16 2 0 0 2 20 3 2 0 0 0 0 0 1 13 31 24 98
17 0 0 0 0 3 10 2 1 10 18 5 17 31 24 4 1 126
18 1 0 1 0 0 0 5 6 24 15 1 0 4 34 28 4 123
19 0 0 0 0 3 5 1 14 34 33 4 0 8 12 2 0 126
20 0 0 2 0 4 10 7 13 33 35 5 0 0 0 0 0 109
21 1 0 0 0 0 0 0 1 1 5 4 3 9 3 46 50 123
22 0 2 0 0 0 1 2 6 57 23 4 3 6 7 8 2 121
23 ] 1 0 1 0 0 1 5 19 4 4 10 1t 18 12 3N 121
24 0 0 0 0 0 0 0 6 22 24 10 6 7 26 33 [ 139
25 0 0 0 0 0 0 0 3 14 27 2 10 32 39 8 1 136
26 0 0 0 0 0 0 0 0 2 0 2 29 32 51 27 1 144
27 0 0 0 0 0 0 1 5 5 1 10 26 50 28 0 0 126
28 1 1 0 2 2 1 1 2 2 6 0 4 16 24 9 16 87
29 0 6 7 3 3 1 2 4 27 28 5 0 186 7 3 2 114
30 0 0 0 0 1 0 0 0 6 11 7 16 23 30 26 18 138
31 0 0 0 0 0 1 1 0 4 3 3 12 68 40 2 0 134
Total | 63 14 13 11 46 63 45 91 435 449 119 283 615 849 499 391 3985




Kunio SHIRASAWA ¢t al

68

February 1996 Kimuaneppu, Saroma-ko Lagoon
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Meteorological Observations at Saroma-ko

March 1996 Kimuaneppu, Saroma-ko Lagoon

Air Temperature ¥ind Sofar Radiation
Date Mean Max. Min. Mean ~ Max. Min. Most Freq. Cumulative Max. Min.
‘¢ Y ‘C m/s m/s m/s Dir. MJ/ i kW/ i kW/ mi
i 1.7 5.2 -0.9 4.5 11.3 2.0 SSE 12. 36 0.7 0.00
2 -2.4 -0.9 -3.5 13.2 17.6 7.1 NW 8.18 0. 42 0. 00
3 -4.3 -3.3 -5.56 8.5 13.1 3.2 NNW 14.17 1.1 0.00
4 -6.2 -2. 4 -8.7 2.8 4.2 2.0 NE 12.21 0.67 0.00
5 -7.6 -3.8 -12.1 5.1 9.6 2.0 wsW 10. 63 0. 61 0.00
6 -8.5 -2.9 -16.6 4.1 6.0 2.0 SSW 17. 83 0. 87 0.00
7 -8.5 -4.4 -15.1 4.7 10.6 2.0 WSW 20. 40 0. 80 0.00
8 -9.7 -6.1 -15.5 3.6 5.6 2.0 WSW 21.11 0. 81 0.00
g -9.5 -6.1 -14.3 3.8 6.5 2.0 SSW 18.59 1. 06 0.00
10 -10.4 -6.8 -16.8 2.7 4.5 2.0 ] 19. 41 0. 80 0.00
1 -7. 4 2.3 -16.7 4.5 9.3 2.1 S 16.70 0. 80 0.00
12 -6.2 -3.6 -10.5 6.1 1.5 2.1 WSy 16.75 0.93 0.00
13 -2. 4 5.9 -9.5 3.8 7.0 2.0 ESE 18.77 0. 87 0.00
14 0.2 3.5 -6. 4 4.5 9.3 2.0 ESE 20. 01 0.82 0.00
15 3.1 7.0 -0.5 4.2 8.0 2.0 S 17. 80 0.87 0.00
16 0.3 3.3 ~-3. 8 5.1 11.8 2.1 WNW 19.13 0.79 0. 00
17 0.4 3.5 -1.9 4.7 9.9 2.2 ESE 10.79 0.54 0. 00
18 -0.1 3.9 -1.8 7.6 16. 3 2.0 NW 13.34 0.96 0. 00
19 -2.2 -0.7 -4.1 7.2 15.2 2.0 NW 14.02 0.77 0.00
20 -1.9 1.1 -6.3 5.8 15. 0 2.0 W 19.77 1.12 0.00
21 0.4 4.9 -5.2 5.2 14.5 2.0 SE 18.16 0.89 0.00
22 -1.0 2.0 -2.5 5.5 12.0 2.0 E 4,66 0.19 0.00
23 -3.1 -1.4 -5. 4 9.8 20.0 2.3 NNW 18. 51 0. 87 0. 00
24 -1.8 1.4 ~-5.1 3.6 5.9 2.0 SSE 19. 61 0.92 0.00
25 1.2 4.3 ~-0.8 3.5 8.1 2.0 S 12.91 1.07 0. 00
26 -0.6 1.9 -3.7 6.4 13.3 2.2 WNV 16.75 1.06 0.00
27 ~1.5 1.9 -4.1 3.8 8.2 2.0 W 17. 71 1.07 0.00
28 -0.4 2.2 -3.1 4.1 9.5 2.0 SSW 20. 03 1.01 0.00
29 1.6 5.4 -1.4 4.8 10.0 2.1 W 20. 94 0. 86 0.00
30 2.7 5.9 0.4 5.4 11. 4 2.0 SE 15. 97 0.70 0.00
31 3.2 7.3 0.7 5.1 13.7 2.3 SSE 7.08 0. 51 0. 00
Frequency of Wind Direction
Date N NNE NE ENE E ESE SE SSE S SSW Sw_WSw W _WNW_ NV NNW otal
1 T 3 [ 7 10 7 20 26 20 9 1 0 0 [ 9 2 129
2 0 0 0 0 0 0 0 0 0 0 0 0 0 10 11 23 144
3 0 0 0 0 0 0 0 0 0 2 2 8 4 8 48 54 144
4 9 9 23 2 0 0 2 3 5 7 0 9 0 2 0 1 72
5 0 2 1 1 0 0 0 2 32 27 15 53 9 0 0 0 142
6 0 0 1 3 2 2 0 2 N 25 0 0 1 1 3 1 52
7 0 0 0 0 1 1 1 6 31 15 10 33 0 0 ] 0 98
8 0 0 0 0 0 2 1 6 18 2 4 35 12 0 0 0 80
9 0 1 0 0 0 3 0 3 29 32 8 13 6 7 5 0 107
10 6 6 0 0 0 0 1 3 17 10 7 1 2 5 0 1 59
1 0 2 2 6 7 3 2 1 12 5 3 1n 7 2 0 0 63
12 0 2 0 0 0 0 3 0 10 8 14 42 18 7 6 0 110
13 0 5 8 14 4 27 25 [ 3 5 0 0 0 0 0 0 97
14 0 6 8 15 17 29 16 12 13 7 1 0 0 0 0 0 124
15 1 2 2 5 10 18 8 1 21 20 6 6 4 4 3 0 121
16 5 1 0 0 0 0 0 1 0 1 0 5 14 46 32 15 120
17 0 0 0 3 24 3 13 11 20 [4 9 7 2 0 0 0 134
18 0 0 0 0 3 25 8 2 7 7 3 2 7 4 58 7 133
19 0 0 0 0 0 0 0 0 2 3 3 5 12 13 80 ] 127
20 0 0 0 1 1 1 1 5 10 5 14 19 28 20 1 0 106
21 1 4 3 1 2 13 22 12 3 7 3 12 N 1 6 7 118
22| 12 3 1 14 18 10 10 15 6 0 0 0 0 0 0 10 109
23| 13 0 0 0 0 0 0 0 0 0 0 8 14 1 38 58 142
24 4 1 2 10 5 15 7 3 19 4] 3 1 1 5 2 2 117
25 0 4 7 8 1 1 4 7 24 18 9 3 2 4 2 0 94
26 0 0 0 0 0 0 0 1 3 1 5 12 14 52 41 8 137
27 2 2 1 3 4 4 2 0 1 15 8 15 18 15 7 5 102
28 5 1 0 0 0 1 1 0 2 24 22 9 5 17 13 9 109
29 0 1] 1 8 9 13 2 2 1 1 4 26 30 10 5 0 112
30 0 0 1 12 1 37 41 8 3 0 0 0 0 0 0 113
31 0 0 0 0 1 18 14 39 6 0 4 13 31 5 0 0 131
Total | 59 b4 79 113 130 266 204 215 329 274 176 348 252 265 470 212 3446
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Kunio SHIRASAWA et al

April 1996 Kimuaneppu, Saroma-ko Lagoon

Air Temperature Wind Solar Radiation
Date Mean Max. Min. Mean Max. Min. Most Freq. Cumulative Max. Win.
Y ‘C °C m/s m/s n/s Dir. MJ/ nf kW/ i kW/ i
1 1.8 4.4 -0.7 5.7 1222 2.0 [] 20. 71 1.16 0. 00
2 -0.2 2.3 -2.1 3.7 6.9 2.0 S 19. 05 0. 88 0. 00
3 0.6 4.1 ~-1.7 3.5 5.3 2.0 SSE 11.69 0.63 0. 00
4
5
6 1.0 3.1 -2.1 4.7 9.0 2.0 WNW 16. 61 1.08 0.00
7 0.4 2.9 -1 2.7 5.6 2.0 WSW 12. 45 0.82 0. 00
8 -0.2 2.4 -3.3 3.2 6.6 2.0 WSW 21. 82 1. 01 0.00
9 -0.9 -0.3 -1.3 3.2 5.1 2.0 N 18. 28 1. 09 0.00
10 -1.2 -0.3 -2.2 3.6 6.9 2.0 ENE 13. 20 1.04 0. 00
1 -2.2 -0.9 -4, 8 3.4 5.3 2.0 NE 13.40 0.74 0. 00
12 -3.3 -1. 4 -5.8 4.3 6.5 2.0 N 25. 43 0.97 0.00
13 -1.7 0.9 -2.9 5.7 13.9 2.0 NNW 15. 69 0.98 0. 00
14 3.8 8.7 -2.2 5.2 9.2 2.3 S 22. 84 0. 91 0. 00
15 3.9 8.8 -1.3 9.6 17.8 2.1 WNW 23.57 0.93 0. 00
16 4.4 10. 6 ~1.4 3.9 7.5 2.0 S 20. 41 0.83 0.00
17 0.9 2.5 -0.2 3.9 7.7 2.0 NE 18. 09 0.75 0.00
18 0.9 4.3 -0.9 57 8.7 2.0 ESE 10. 31 0. 68 0.00
19 -0.7 -0.1 -1.1 5.9 10.0 2.0 NE 11.23 0.75 0. 00
20 -0.2 0.6 -1.56 5.1 8.7 2.0 ENE 13.13 0.85 0. 00
21 0.1 1.6 -1.0 3.1 5.3 2.0 NNE 13.93 0. 80 0.00
22 2.7 5.7 -2.2 5.0 10.2 2.0 ENE 25. 14 1.20 0.00
23 7.9 15.9 3.3 7.9 15. 0 2.0 S 12. 37 0.84 0. 00
24 6.7 10.7 1.9 4.8 7.9 2.0 ENE 21. 49 0.83 0.00
25 12.3 19.3 5.6 6.0 1.1 2.1 SSW 10. 29 0.52 0.00
26 10.7 20.7 2.9 4.1 8.3 2.0 NNE 19. 68 0.84 0.00
27 8.2 13.1 5.0 3.3 6.2 2.0 NNE 15. 33 0.79 0. 00
28 3.6 7.4 2.1 4.3 7.9 2.0 NW 16. 49 0.98 0.00
29 7.4 16. 6 2.1 4.0 8.8 2.0 N 5. 91 0. 62 0.00
30 6.5 15. 9 2.0 3.8 7.2 2.0 NNE 24.74 0.92 0.00
Frequency of Wind Direction
Date N NNE NE ENE~ E ESE SE_SSE S SSW SW WSV W WNW NW NN Total
1 0 0 1 0 0 2 9 4 1 5 17 34 37 7 5 [} 122
2 1 1 2 1 0 0 7 6 25 19 6 8 0 3 6 17 102
3 3 3 6 5 ] 7 3 29 16 8 2 0 0 1 0 0 92
3
5
6 1 0 0 0 0 0 0 2 2 2 1 7 21 41 29 26 132
7 2 8 6 2 3 5 8 5 0 6 8 9 1 2 1 1 67
8 9 8 4 2 4 4 4 5 6 7 9 14 4 8 5 5 98
9 18 8 12 2 2 0 1 2 0 1 0 3 4 1 12 5 71
10 0 0 14 53 15 22 7 0 0 0 0 0 0 0 0 0 N
1 0 4 53 22 2 0 0 0 0 0 0 1 0 0 0 0 82
12 41 5 0 0 0 0 0 0 0 0 10 9 3 3 4 14 89
13 1 0 1 0 0 0 0 0 1 19 3 2 1 3 30 47 118
14 0 0 0 0 0 1 0 3 47 11 10 17 21 29 0 0 139
15 9 1 1 3 3 2 0 1 6 22 4 9 5 30 12 19 127
16 0 0 0 1 1 4 21 20 50 16 1 1 0 (4] 0 0 115
17 0 7 63 9 3 6 12 7 1 0 0 0 0 0 0 0 108
18 0 0 14 24 24 27 20 4 0 0 0 0 0 0 0 0 113
19 1t 67 58 28 0 0 0 0 0 0 0 0 0 0 0 0 144
20 0 1 8 57 25 5 1 1 0 0 0 0 0 0 0 0 97
21 11 22 4 0 0 1 0 1 1 2 0 0 1 6 18 14 81
22 0 1 10 39 3 0 0 4 29 18 1 0 0 0 0 2 107
23 1 2 3 3 3 4 1 12 66 24 2 3 0 0 0 0 124
24 0 2 25 29 7 4 4 0 9 3 2 0 0 0 2 1 88
25 2 3 8 0 7 4 14 24 16 25 0 0 2 1 1 3 110
26 4 13 6 2 4 5 N 9 2 6 10 4 4 4 3 1 88
27 4 21 12 0 1 2 2 0 0 ] 2 1 1 4 5 13 69
28 4 5 2 0 1 1 [ 1 2 4 4 8 5 9 29 24 99
29 17 13 13 7 1 5 2 5 1 12 9 6 2 2 2 14 111
30 1 36 18 15 7 5 2 3 3 2 5 8 1 1 0 1 108
Total | 140 220 344 304 125 116 129 14§ 284 213 106 144 113 155 164 207 2912




Meteorological Observations at Saroma-ko

May 1996 Kimuaneppu, Saroma-ko Lagoon

Air Temperature Wind Solar Radiation
Date Mean Max. Min. Mean Max. Min. Most Freq. Cumulative Max. Min.
‘C ‘C ¢ m/s m/s m/s Dir. MJ/ nf kW/ i kW/ ni
1 5.9 8.1 1.9 6.3 12.3 2.0 ENE 26.17 0. 95 0.00
2 10.0 15.3 6.8 6.1 12. 6 2.2 SE 14.03 0.87 0.00
3 9.2 13. 4 5.5 6.5 10. 9 2.1 SE 8. 42 0.52 0.00
4 4.1 6.8 1.9 7.6 10. 9 2.2 NW 8.93 0. 64 0. 00
5 1.2 2.0 0.0 5.1 8.5 2.1 N 14. 43 1.10 0. 00
6 1.1 1.5 0.7 8.2 11. 6 4.4 NNW 4.86 0.26 0. 00
7 1.1 3.0 -0.5 4.9 8.2 2.1 NNW 16. 85 1. 01 0. 00
8 1.8 4.0 -1.1 4.2 7.0 2.0 NE 26. 89 0.89 0. 00
9 5.7 10.9 -0.1 5.1 9.4 2.1 SSE 17.35 0.82 0. 00
10 1.5 3.6 0.4 9.5 15. 4 3.9 NW 5.57 0.39 0.00
1 1.5 1.8 1.1 10.9 18. 4 2.2 NNW 4. 61 0.22 0. 00
12 1.3 5.2 -0.2 4.4 8.8 2.1 ENE 24, 44 1. 05 0.00
13 1.3 4.3 -0.5 4.3 6.6 2.0 NNW 18.74 1.03 0. 00
14 2.4 5.3 0.3 5.1 8.5 2.1 ENE 19.70 1. 02 0.00
15 1.9 4.5 0.7 4.2 8.3 2.1 NE 8.43 1.01 0. 00
16 2.0 3.8 1.0 4.5 7.2 2.3 ESE 5. 49 0.28 0. 00
17 2.1 3.1 0.2 3.3 5.1 2.0 NNE 20. 61 1.00 0. 00
18 5.0 7.8 -0.3 4.8 7.1 2.0 ENE 28. 95 0.98 0. 00
19 8.5 16. 4 4.2 4.7 11.0 2.0 SSW 23.12 0.93 0. 00
20 8.9 13.1 6.3 4.5 10. 2 2.0 SSW 21.16 0.93 0.00
21 1.1 15.7 7.7 4.8 8.8 2.0 SSW 7.28 0. 42 0.00
22 15. 4 21.3 11.2 7.8 13.9 2. 4 S 17.76 1.10 0. 00
23 11.1 13.9 7.0 5.1 11.3 2.0 ESE 6. 85 0.33 0.00
24 6.3 7.7 5.6 4.8 6.8 2.3 NW 12.27 0. 82 0.00
25 5.5 7.0 4.9 5.6 8.5 2.0 NW 9.38 0. 47 0. 00
26 11. 4 19.1 5.8 5.7 12. 1 2.0 N 26.57 0.92 0.00
27 10. 5 12.7 8.9 4.3 9.9 2.1 SSW 16.09 1. 00 0. 00
28 12. 5 18.3 8.4 4.1 7.3 2.0 ENE 24.30 0.99 0. 00
29 17. 6 25.2 11. 6 3.6 6.7 2.0 S 26. 01 0. 96 0. 00
30 19.7 27. 4 11.9 5.6 13.2 2.1 ¥Sw 26. 11 0.97 0. 00
31 9.5 23.5 3.1 5.2 16.2 2.1 NNE 21,51 1.09 0. 00
Frequency of Wind Direction
Date N NNE _NE ENE E ESE SE SSE S SSW_ SW Wwsw W WNW NW NNV | Total
1 0 1 9 49 19 N 0 [} 4 0 1 1 0 0 0 0 99
2 0 0 0 0 2 11 45 45 34 6 0 0 0 0 0 0 143
3] 13 1 0 0 0 8 44 32 13 0 0 0 0 1 0 6 118
4] 15 0 0 0 3 2 6 1 0 0 0 0 0 10 38 37 112
5] 55 25 2 0 0 0 0 0 0 0 1 0 0 1 1 63 138
6| 48 7 0 0 0 0 0 0 0 0 0 0 0 0 0 8% 144
7 4 0 0 0 0 0 0 0 1 2 1 0 0 2 15 74 99
8 0 14 34 18 5 10 3 0 1 0 0 0 0 0 0 0 85
9 0 0 0 0 1 8 27 471 31 12 1 0 0 0 0 0 127
10 0 0 36 23 8 7 4 0 0 0 0 1 4 3 56 1 143
1 4 1 0 0 0 0 0 0 0 0 0 0 0 1 54 64 124
12 2 2 20 26 10 10 2 2 0 1 0 0 0 0 0 0 75
131 14 15 9 0 0 0 0 0 0 1 0 0 0 0 12 30 81
141 18 12 19 41 14 6 1 0 0 0 0 0 0 0 2 8 121
157 13 16 31 3 4 10 4 2 1 3 2 0 0 0 1 8 98
16 2 3 19 5 23 39 15 14 19 0 0 0 0 0 0 0 139
171 11 40 36 19 3 1 0 0 0 3 3 0 0 0 0 0 116
18 0 8 14 32 8 14 2 3 7 2 0 1 0 0 0 0 91
19 1 0 0 1 2 3 1 2 17 34 8 3 4 16 18 2 109
20 8 6 10 2 0 0 0 0 2 29 13 5 1 3 13 4 96
21 2 2 1 0 0 1 2 2 20 3 N 0 2 2 0 0 75
22 0 0 0 0 0 0 1 10 88 40 3 0 0 0 0 0 142
23 0 0 1 12 13 45 10 11 35 8 0 0 0 0 0 0 135
24 3 0 5 7 1 0 0 0 0 0 0 0 3 45 47 24 135
25 0 0 0 0 0 0 0 0 0 0 0 0 2 23 99 2 126
26 1 4 15 19 13 14 6 7 20 20 1 0 0 0 0 0 120
27 4 9 8 1 0 0 0 0 5 22 6 0 3 8 186 1 83
28 2 0 21 22 4 3 1 3 3 0 0 0 5 7 2 0 73
29 0 4 23 15 1 5 2 13 30 W 1 3 0 0 0 0 108
30 2 7 3 1 0 5 5 4 18 16 7 25 12 3 1 0 108
311 12 30 25 14 15 1 0 0 0 2 1 3 7 0 4 13 127
Total | 234 207 341 310 149 274 181 202 349 241 60 47 43 125 376 416 3480
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June 1996 Kimuaneppu, Saroma-ko Lagoon

Kunio SHIRASAWA et al

Air Temperature ¥ind Soflar Radiation
Date Mean Max. Min. Mean Max. Min.  Most Frea. Cumulative Max. Min
‘¢ 'C °C m/s m/s m/s Dir. MJ/ nd kW/ nf kW/ i
i] T2 10.3 2.7 5.1 8.0 2.0 NE 30.03 1.09 0. 00
2 11. 6 15.0 5.4 3.8 9.3 2.1 S 10.14 0.97 0. 00
3 13.8 17.0 10.3 4.2 10. 2 2.0 ESE 9. 01 0.88 0. 00
4 12.0 16.7 7.6 4.0 8.2 2.0 NNE 11.92 1.01 0. 00
5 6.7 7.8 4.7 3.3 5.7 2.0 NNW 7.09 0.51 0. 00
6
7 .
8 16.2 24.0 10.0 7.6 14. 8 2.2 S 25.61 1.07 0. 00
9 12.3 15.0 8.0 3.0 5.3 2.0 N¥ 28.38 1.16 0. 00
10 9.7 12.7 7.5 3.4 5.6 2.0 NE 28. 48 1.00 0. 00
1 8.6 9.5 7.6 4.4 7.1 2.1 NW 12.93 0.67 0. 00
12 9.3 10. 2 8.4 58 8.3 2.1 NW 6.57 0.28 0. 00
13 9.7 10. 6 9.2 5.0 7.6 2.0 NW 11.90 0.67 0. 00
14 12.9 14.7 10. 4 4.2 7.0 2.0 ENE 23.565 1.12 0. 00
15 18.1 25. 4 13. 4 5.2 9.5 2.0 S 25.75 1.00 0. 00
16 15. 8 20.3 13. 6 4.4 10.3 2.0 S 12. 68 0.71% 0. 00
17 14. 4 17.0 13.1 3.4 5.9 2.0 WNW 14.89 1.00 0. 00
18 15. 3 19.9 1.7 4.5 8.4 2.0 S 16. 57 0. 94 0. 00
19 10.3 11.8 9.7 6.4 10.3 2.1 NW 7.02 0.54 0. 00
20 9.7 10. 2 8.8 5.4 10.0 2.1 NW 6.50 0.39 0. 00
21 10.3 12. 0 9.2 3.0 4.1 2.0 NE 12.89 0.83 0.00
22 10.5 11.2 9.8 3.7 5.9 2.0 NE 10. 98 0. 46 0.00
23 10.5 11. 4 9.9 2.6 3.7 2.0 NNW 13.14 0.70 0. 00
24 11.6 13.9 9.7 4.3 9.2 2.0 NE 24.62 1.00 0. 00
25 14.6 18.7 11. 4 3.4 7.0 2.0 SSE 9. 86 0.62 0. 00
26 18. 9 24.7 15. 5 6.8 12. 5 2.0 N 27. 22 ¢. 98 0. 00
27 20.1 26.3 14.7 6.0 1.7 2.0 SSW 23.83 1.1 0. 00
28 15.1 18.0 11.8 4.6 8.2 2.0 ENE 15. 11 0.53 0.00
29 11. 4 13.8 10.0 5.6 9.2 2.0 NW 4.62 0.19 0. 00
30 11. 4 13.1 10.0 4.5 9.5 2.1 E 6.97 0.28 0. 00
Frequency of Wind Direction
Date N NNE NE ENE E ESE SE SSE S SSW_ SW Wsw W WNW NW NNWT Total
1 1 0 29 28 0 0 2 6 3 0 0 0 0 1] 0 1 70
2 0 0 16 17 4 13 6 6 19 6 1 0 0 0 0 0 88
3 5 1 0 0 3 18 6 8 7 1t 2 2 5 9 5 3 85
4 6 12 10 10 7 5 5 7 10 4 7 4 4 8 5 5 109
5 26 13 2 0 0 0 0 0 0 7 3 1 0 125 30 108
6
7
8 0 0 0 1 0 1 1 7 79 37 3 2 1 3 2 1 138
9 7 1 4 0 0 0 5 2 7 1 7 2 3 7 28 15 99
10 6 16 23 0 0 2 1 0 0 0 0 2 2 7 8 3 70
1 7 5 5 3 0 c 1 0 0 0 0 0 2 13 54 22 112
12 0 0 0 0 0 0 0 1 2 0 0 0 4 20 88 22 137
13 3 4 0 0 0 0 0 0 0 0 0 0 0 11 78 13 107
14 0 2 25 27 1 5 2 1 0 0 0 0 0 0 0 0 63
15 0 0 0 0 1 3 6 37 63 12 1 1 0 0 0 1 125
16 0 0 0 2 1 6 18 38 42 6 2 0 0 0 0 0 115
17 3 0 1 0 0 4 10 14 12 5 2 0 3 29 12 3 98
18 0 0 4 3 11 22 1N 25 34 2 0 0 0 0 0 0 112
19 0 2 8 22 8 2 0 0 0 0 0 0 0 14 77 5 138
20 1 9 3 0 0 0 0 0 0 0 0 0 2 6 52 41 114
21 3 20 25 3 0 0 0 0 0 0 0 0 0 0 0 0 51
22 4 6 36 22 15 4 0 0 0 0 0 0 0 1 14 10 112
23| 12 3 2 0 0 0 0 0 0 0 0 0 0 121 28 67
241 10 12 28 5 1 0 0 0 0 0 0 0 0 3 10 N 80
25 3 2 1 0 1 2 8 29 15 5 2 0 2 13 3 10 97
26 0 0 1 1 0 1 2 13 85 3 2 0 0 0 0 0 136
27 1 2 1 0 0 0 0 2 54 56 6 0 1 0 1 0 124
28 0 ¢ 19 35 28 5 2 0 1 0 0 0 0 4 17 1 112
29 5 1 0 0 0 0 0 0 0 0 0 0 4 15 63 38 126
30 0 0 3 28 30 25 16 18 5 1 0 0 0 0 0 0 126
otal [ 103 121 246 207 111 7118 103 214 438 184 38 14 33 165 561 263 2919




Meteorological Observations at Saroma-ko

July 1996 Kimuaneppu, Saroma-ko Lagoon
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Air Temperature ¥ind . Solar Radiation
Date Mean Max. Min. Mean Max Min. Most Fregq. Cumulative Max. Min.
‘C ‘C “C m/s m/s m/s Dir. MJ/ ni kW/ i kW/ nt
1 12.7 18. 3 11.0 4.7 8.2 2.0 NW 20.00 1.27 0.00
2 12.5 14,2 10. 9 3.1 5.2 2.0 NNE 21.57 1. 06 0.00
3 13.4 15.1 12.3 2.8 4,2 2.0 NNE 19.78 1.17 0. 00
4 14.3 16. 6 12. 6 3.5 6.0 2.0 NE 18.47 0.98 0.00
5 13.5 14. 6 12.7 2.8 4.9 2.0 NE 8.74 0. 47 0. 00
6 1.5 13.3 9.4 54 9.1 2.1 N 3.1 0.1 0. 00
7 10. 0 111 8.8 4.8 8.3 2.1 N 16. 81 0.75 0. 00
8 14.0 21.3 10.2 4.2 8.0 2.0 NNE 28.03 1.02 0.00
9 14. 4 18. 3 12.2 3.3 7.3 2.0 SSW 8.95 0.37 0. 00
10 13.5 14. 9 12.7 3.0 5.7 2.0 N 11.32 0.57 0.00
1" 13.3 14. 5 12.7 5.9 12.1 2.0 NW 7.76 0. 45 0. 00
12 13.8 15.0 12.7 10.6 15.5 4.3 NW 5.85 0.30 0. 00
13 18.3 24,7 13. 8 3.8 5.8 2.1 WNW 20.58 1.00 0.00
14 19. 6 24.6 14.3 3.4 5.6 2.1 ENE 21.83 0.75 0.00
15 18. 8 20.7 16.7 2.7 4.4 2.0 NE 15. 46 0. 95 0. 00
16 18.1 20.1 16.2 3.5 6.0 2.0 NE 19.35 0. 90 0.00
17 20. 6 27.1 15. 8 4.8 8.0 2.0 WN¥ 13. 34 1.1 0.00
18 14. 0 16. 4 13.3 5.8 8.6 3.2 NW 5.22 0.21 0.00
19 14. 0 15. 2 13.2 3.6 6.3 2.0 NNW 12. 81 0.70 0. 00
20 13.9 14.8 13.0 2.8 4.2 2.0 NNE, NE 11. 84 0.78 0.00
21 14.2 14. 8 13.1 2.8 4.1 2.0 NE 8.52 0.50 0.00
22 18. 4 24.1 14.6 4.0 8.1 2.0 S 16.16 1. 01 0. 00
23 19. 4 26. 2 15.3 4.6 8.7 2.1 S 28. 90 0.98 0. 00
24 20. 2 24.8 15.7 6.5 11.2 3.3 S 24.03 0.99 0. 00
25 211 24.1 18.4 7.2 12.0 2.5 SSW 14.58 0.70 0. 00
26 20.7 22.1 18.9 3.8 9.4 2.0 SSW 3.64 0.20 0. 00
27 20. 6 24.4 18.7 2.9 6.7 2.0 NE 11.18 0. 57 0. 00
28 19.3 20.9 18.2 3.5 5.5 2.0 ENE 13.76 0.79 0. 00
29 22. 6 27.5 18. 6 3.9 9.7 2.0 NE 22.84 0.99 0. 00
30 21.2 29.2 15.5 4.5 8.8 2.0 SSW 6. 24 0. 42 0. 00
31 15. 3 16. 2 14.5 3.3 6.3 2.0 NNW 11. 88 0. 65 0. 00
Frequency of Wind Direction
Date N NNE NE ENE E ESE SE SSE S SSW SW  WSW W WKW NW NNW Jotal
T 4 0 13 16 1 4 g 21 19 3 0 1 1 6 28 7 133
2 9 24 1 0 0 0 0 0 0 0 0 0 0 8§ 22 23 87
3 4 29 10 1 0 0 0 0 0 0 0 0 0 0 0 7 51
4 0 9 36 8 0 0 0 0 0 0 0 0 0 5 19 10 87
5] 12 18 24 4 1 0 [ 0 0 0 0 0 0 1 9 8 77
6 43 11 20 4 3 0 0 0 0 0 0 0 0 0 1 37 119
7] 43 15 20 19 12 14 8 0 0 0 0 0 0 0 0 5 136
8 4 28 138 7 0 0 0 0 14 20 9 1 1 0 0 0 98
9 2 1 0 0 0 0 0 0 6 23 [ 1 3 14 6 3 68
10 19 4 3 1 [t} [t} 0 0 0 0 0 0 0 11 13 14 65
11 [ 9 5 0 1 0 0 1 0 0 0 0 o 1 39 12 84
12 1 0 0 0 0 0 0 0 0 0 0 0 0 18 109 186 144
13 0 0 8 5 1 0 2 1 0 0 2 0 19 53 5 4 100
14 0 1 16 17 3 1 6 0 0 0 0 1 2 6 2 1 56
15 2 8 1 6 1 1 1 0 0 3 2 1 1 2 0 3 42
16 1 10 18 13 0 1 0 0 0 0 0 0 1 5 1 7 67
17 0 0 0 0 0 1 4 22 24 12 3 1 5 34 8 0 114
18 0 0 0 0 0 0 0 0 0 0 0 0 0 28 97 19 144
19 9 14 22 4 1 0 0 [t} 0 0 0 0 0 1 17 43 111
200 11 26 26 14 2 1 2 0 0 0 0 0 0 0 3 15 100
21 0 3 37 32 8 2 0 0 0 0 0 0 0 0 0 0 82
22 0 0 0 0 1 i 3 21 41 26 6 0 0 2 0 0 101
23 0 0 6 0 0 0 2 22 56 36 6 0 1 4 2 0 135
24 0 0 0 0 0 0 0 3 70 63 8 0 0 0 0 0 144
25 0 0 0 0 0 0 0 0 60 78 6 0 0 0 0 0 144
26 0 0 6 9 6 6 8 3 20 25 2 1 0 0 0 0 86
27 1 2 8 3 3 1 4 2 6 3 1 2 2 5 4 0 47
28 0 1 12 39 35 9 0 0 0 0 0 1 1 0 0 0 98
29 1 2 22 14 2 2 2 6 12 10 6 7 4 0 1 1 86
30 5 16 12 5 4 6 1 1 18 33 3 8 1 0 3 3 119
31 20 18 10 10 2 3 1 1 0 0 0 0 0 0 12 25 102
Total | 197 249 359 231 87 53 53 98 346 336 63 25 42 214 411 263 3027
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August 1996 Kimuaneppu, Saroma-ko Lagoon

ATr Temperature ¥ind Solar Radiation
Date Mean Max. Min. Mean Max. Min.  Most Freq. Cumulative Max. Min.
°C °C "0 m/s m/s m/s Dir. MJ/ nd kW/ nd kW/ i
1 14.9 15.7 14,2 3.4 5.7 2.1 N 10. 09 0.71 0.0
2 14.8 16.0 14.0 4.0 7.2 2.0 ENE 10. 45 0. 66 0.00
3 16.2 20. 4 14,2 7.9 16.2 2.0 S 11.69 0. 86 0.00
4 18. 0 26. 2 14,2 8.0 15. 8 2.0 s 11.32 1.20 0. 00
5
6
7 16. 3 17.9 13.8 4.3 7.0 2.1 NE 23. 96 0.95 0.00
8 19.7 23.1 16.2 8.0 15. 2 2.2 S 15. 51 0.94 0.00
9 20. 0 23. 4 17.8 7.2 15.5 2.1 S 20. 44 1.03 0. 00
10 23.7 29.0 18.5 6.8 13.0 2.3 S 27.58 0.94 0.00
1 21.9 24.6 19.5 4.8 8.9 2.0 SSW 9. 94 0.53 0.00
12 21.3 25.4 18.9 3.9 8.6 2.0 S 12.9 0.67 0.00
13 21.1 22.7 18.9 3.7 6.2 2.0 NE 23. 94 1.02 0. 00
14 21.5 25.8 19.1 3.5 6.1 2.0 NE 25.25 0.88 0.00
15 23.2 27.5 18.9 4.0 7.8 2.0 SE 11. 84 0.78 0.00
16 16.7 16.3 15.0 6.4 9.4 2.1 NNW 4.32 0.21 0. 00
17 15. 8 18.5 14.0 4.2 6.6 2.1 ENE 21.09 1.12 0.00
18 18.7 24.1 16.5 5.3 10.8 2.0 N¥ 11. 96 1.05 0. 00
19 19.5 26. 4 16.0 5.3 12.9 2.0 SSW 20. 39 0.97 0.00
20 22.9 27. 6 19. 4 6.3 12.1 2.2 S 23.54 0.89 0.00
21 23.0 28.1 19.6 4.6 9.3 2.0 S 22. 08 1.09 0.00
22 20. 4 21.9 19.5 3.3 6.1 2.0 SSW 4.29 0.34 0. 00
23 17.3 19. 4 14.5 6. 4 12.5 2.0 NW 2.34 0.22 0.00
24 14.8 17.5 1.1 4.1 6.1 2.0 N 15. 51 0.74 0.00
25 15.5 19.2 11.0 2.9 4.9 2.0 SSw 26. 25 0.92 0.00
26 18.0 21.9 12.9 2.6 5.1 2.0 NE 2434 0.92 0.00
27 18.5 21.5 15.3 3.2 5.2 2.0 NE 23.92 0.92 0.00
28 18.0 20.9 14.0 4.7 9.3 2.0 NE 25.15 0.89 0.00
29 17.2 19.6 14.7 4.4 8.8 2.1 SSE 9. 68 0.52 0. 00
30 18. 1 20. 6 15.0 2.8 5.8 2.0 NE 23.70 0.87 0. 00
31 18. 9 23. 6 14.8 3.2 6.0 2.0 SSW 17. 36 1.07 0. 00
Frequency of Wind Direction
Date N NNE NE ENE E ESE SE SSE S SSW_ SW wsw W_WNW NV NNW ] Total
T17 4 11 7 2 2 0 2 2 2 0 0 0 0 0 6 32 10
2 0 0 13 41 25 15 15 2 5 1 0 0 0 0 0 0 117
3 0 0 0 0 0 1 1 5 77 49 6 0 0 0 0 0 139
4 3 0 2 4 4 0 1 4 42 26 1 2 1 7 6 25 128
5
6
7 0 0 40 24 3 4 5 3 1 0 2 0 0 0 0 0 82
8 0 0 0 0 1 0 3 34 75 27 1 0 0 0 0 0 141
9 0 0 0 0 0 0 6 47 75 14 1 0 0 0 0 0 143
10 0 0 0 0 0 0 6 36 57 44 0 0 0 0 0 0 143
1 0 0 0 0 0 0 1 7 3 61 13 3 2 0 1 0 126
12 0 0 0 0 0 0 2 13 4 36 12 2 1 2 4 1 114
13 1 3 28 15 1 3 0 0 0 0 1 0 1 4 4 2 63
14 4 3 34 6 2 2 1 0 0 0 0 0 0 0 1 5 58
15 0 3 9 7 1 13 32 14 17 2 0 3 0 1 1 0 113
16| 28 4 0 0 0 0 0 0 0 0 0 0 0 0 12 100 144
17] 20 12 29 32 8 18 0 0 0 2 0 0 0 0 0 13 134
18 3 0 0 0 0 0 0 1 13 31 1 2 2 2 3% 24 128
19 12 2 6 15 4 1 2 2 2 23 0 0 1 4 6 14 113
20 0 0 0 0 0 0 6 12 75 54 3 0 0 0 0 0 144
21 1 2 1 1 0 1 10 35 46 8 0 2 7 3 4 1 122
22 0 0 i 10 6 6 5 9 14 16 3 0 1 0 0 0 Al
23 6 6 6 5 0 4 1 1 0 0 0 0 3 14 23 18 87
24 43 8 0 0 2 3 1 1 0 5 0 0 0 0 7 29 99
25| 14 5 1 3 3 1 0 1 8 27 5 0 0 5 9 N 93
26 0 1 19 10 2 0 0 4 16 6 1 0 0 1 3 0 63
27 0 4 26 23 2 1 0 0 5 17 2 0 0 0 0 0 80
28 0 6 26 24 3 4 2 6 24 10 6 0 0 0 0 0 11
29 0 0 1] 0 0 0 15 66 55 3 0 0 0 0 0 0 139
30 5 7 23 5 0 1 0 4 13 1 2 1 0 0 0 6 78
31 0 1 19 4 6 12 4 5 6 34 12 2 0 0 0 0 105
Total | 180 78 290 231 85 90 1156 374 726 6507 82 17 19 43 126 281 3184
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Air Temperature Wind Solar Radiation
Date Mean Max. Min. Mean Max. Min. Most Freaq. Cumulative Max. Min.
“C ‘C ¢ m/s m/s m/s Dir. W/ kW/ it kw/m
1 16.4 18.7 13.9 3.7 7.8 2.0 SSW 3. 42 0.24 0. 00
2 15. 4 16.5 13.6 4.7 8.4 2.0 ENE 5. 47 0.38 0. 00
3 15.8 16.7 14,7 4.2 6.9 2.1 N 8. 58 0.45 0. 00
4 15. 2 16. 6 11.9 4.9 10.7 2.0 NE 20.76 0.98 0.00
5 14.1 17.8 12.0 5 4 10.3 2.0 S 6. 22 1.10 0. 00
6 14.8 17.0 10. 4 7.6 14.1 2.0 WNW 16. 50 1.06 0. 00
7 13. 4 16.9 9.3 4.3 8.3 2.0 ENE 22.20 0. 90 0. 00
8 14.7 19.0 12.0 3.3 6.5 2.0 NNW 16.72 1. 00 0. 00
9 16. 8 21.0 11.6 7.8 14.7 2.0 S 17.53 0.82 0.00
10 17.6 21.3 16.9 7.5 12.0 3.4 $ 12.77 0.99 0.00
11 16.3 20.7 12.8 5.1 10. 9 2.0 SSW 11.10 1.05 0.00
12 14. 8 18. 4 9.5 3.1 6.6 2.0 SW 22. 32 0.84 0. 00
13 16. 2 20.0 10.5 4.6 9.5 2.0 ENE 20. 63 0.79 0. 00
14 19.0 24.5 14.0 4.9 8.8 2.1 SSW 20. 82 0. 80 0.00
15 19. 4 24.3 16.3 4.2 7.1 2.1 SSE 16. 23 0.89 0.00
16 17.7 21.0 15.1 7.9 13.0 3.8 H 16. 47 0.87 0.00
17 18.0 21. 0 16.3 4.8 9.4 2.0 SSW 11. 46 0. 87 0. 00
18 18.7 21.6 16. 6 4.1 7.3 2.1 SSE 9.7 0.53 0.00
19 18. 8 22.0 16.4 4.0 8.2 2.0 SSE 13.14 0. 84 0. 00
20 18. 6 21.8 15.7 7.0 13.5 2.7 S 12. 24 0. 90 0. 00
21 16. 4 21.0 12.7 4.6 9.8 2.0 SSE 6. 50 0. 99 0. 00
22 15.2 17.6 12.0 4.5 7.5 2.0 ESE 14. 48 0. 80 0. 00
23 14. 6 15.9 13.2 7.8 12.3 2.1 NE 5.34 0.32 0. 00
24 15. 8 19.0 13.2 5.2 12.0 2.0 WN¥W 17.36 0. 88 0. 00
25 17. 4 23.3 14.1 4.4 10.5 2.0 SSW 11.39 0.77 0. 00
26 16.0 18.8 10.6 5.6 11.2 2.0 SSW 7.39 0.70 0. 00
27 12.0 14,6 8.2 6.6 13.8 2.0 NNW 11.12 1. 02 0. 00
28 14. 6 16.9 12.2 9.4 14.6 5.1 WNW 19.76 0. 85 0.00
29 13. 4 15. 4 9.5 5.2 10. 5 2.0 NNW 18. 64 0.75 0. 00
30
Frequency of Wind Direction
Date N NNE NE ENE E ESE SE SSE S SSW_SWWSw W WNW_ NW_ NNW] Total
1 1] 0 0 0 5 23 16 24 17 3 [] 0 0 0 0 [} 124
2 4 18 23 33 2 2 3 7 1 0 1 0 0 0 0 0 94
3| 49 33 3 0 0 0 0 0 1 3 2 0 2 2 0 18 113
4] 16 22 32 16 8 8 4 9 6 2 0 0 1 2 0 0 126
5 0 0 0 0 0 4 22 41 50 18 1 1 0 0 0 0 137
61 13 0 0 0 0 0 0 0 0 10 8 3 8 37 32 28 139
7 0 0 2 27 23 7 4 2 25 24 2 0 0 0 0 0 116
8 [ 3 0 1 1] 0 0 2 6 8 1 0 1 4 6 13 50
9 0 1} 0 [\] 0 1 8 7 7 3 4 0 1] 0 0 0 122
10 0 0 0 0 0 0 0 4 92 4 2 0 1 1 0 0 141
1 4 5 4 0 0 0 1 4 47 48 3 2 2 2 3 0 125
12 6 5 3 g 6 1 2 0 0 10 11 0 4 10 1 8 76
13 0 0o 13 30 10 2 6 4 2 14 4 1 0 1 0 0 87
14 0 0 0 1 0 0 1 16 53 61 7 0 0 0 0 0 139
15 0 0 0 0 1 0 4 75 49 2 1 0 0 0 0 0 132
16 0 0 0 0 0 0 0 13 74 b5 2 0 0 0 0 0 144
17 0 6 10 7 7 2 0 0 26 28 2 0 4 0 2 0 94
18 0 0 0 0 4 28 20 30 20 5 0 0 0 0 0 0 116
19 0 2 3 0 3 5 11 46 39 10 1 0 0 0 0 0 120
20 0 0 0 0 0 0 6 63 66 8 1 0 0 0 0 0 144
21 1 2 0 0 7 13 13 3 19 5 1 0 0 1 3 4 103
22 0 0 5 17 11 20 5 0 6 7 0 0 0 0 0 0 7
23| t5 10 32 27 11 7 3 2 2 0 0 0 0 0 1 12 122
24 0 2 10 9 5 2 3 2 4 13 1 1 16 31 1 8 118
25 0 0 3 4 3 5 6 5 24 33 7 3 3 1 1 1 99
26 5 0 0 0 0 0 0 1 12 33 15 5 5 27 18 12 133
27 2 0 0 0 0 0 0 2 10 2t 7 0o 11 31 22 33 139
28 7 0 0 0 0 0 0 0 0 0 0 0 31 44 20 42 144
29 8 8 3 3 0 0 0 1 7 15 2 0 2 16 23 30 118
30
Total | 135 116 146 184 7106 130 147 394 729 536 94 16 91 210 143 209 3386
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October 1996 Kimuaneppu, Saroma-ko Lagoon

Air Temperature Vind Solar Radiation
Date Mean Max. Min. Mean Max Min.  Most Frea. Cumulative Max. Min.
Y "0 ¢ m/s m/s n/s Dir. MJ/ nt kW/ i kw/ nd
1
2 12.3 13. 6 8.9 5.0 8.8 2.1 NE 13. 83 0. 91 0. 00
3 13.0 18. 5 8.2 5.1 11.6 2.1 SSW 13.17 0.69 0. 00
4 13.9 16. 4 11.7 8.4 15. 8 2.1 S 3.04 0.27 0.00
5 10. 4 12.5 7.3 4.4 10. 0 2.0 WNW 17.93 0.82 0.00
6 11.3 15. 4 7.1 4.2 8.9 2.1 S 10. 41 0.64 0.00
7 13.3 17.0 9.0 8.1 15. 4 2.2 S, SSW 2. 43 0.14 0.00
8 11. 8 16. 0 6.6 5.4 10.9 2.0 SSW 17. 01 0.77 0.00
9 1.1 15. 2 6.4 5.4 12. 8 2.0 WSW 12.72 0.9 0.00
10 10.6 13.5 7.8 4.4 8.4 2.0 ] 5. 37 0.58 0.00
1 10.3 14.3 6.0 3.2 6.5 2.0 S 16. 96 0. 81 0.00
12 12.8 19. 4 7.0 4.7 7.6 2.0 SSW 14. 26 0.76 0.00
13 11.8 15.0 8.1 3.1 5.2 2.0 SSW 14.28 0.63 0.00
14 12.6 18.5 7.9 5.9 12. 8 2.1 SSW 12. 89 0.68 0.00
15 12.0 15.1 9.6 6.5 13.2 2.4 S 6. 03 0.54 0. 00
16 8.0 10. 8 4.6 6.0 12.5 2.9 ¥ 10. 00 0.83 0. 00
17 7.4 10. 8 4.5 7.6 14.5 2.0 W 15. 06 0.83 0. 00
18 8.3 11.5 5.5 4.4 8.3 2.1 E 9. 65- 0.53 0. 00
19 8.5 9.1 7.8 52 11. 4 2.1 NNE 4.25 0.62 0. 00
20 8.0 8.9 6.5 7.9 11.5 3.0 N 7.77 0.73 0.00
21 8.5 12. 8 3.3 4.9 10.0 2.0 WNW 11.79 0. 85 0.00
22 9.0 14.0 4.3 4.9 12.9 2.0 SSW 12. 38 0. 61 0.00
23 9.6 15.2 4.0 5.3 11.2 2.1 S 14.19 0. 64 0.00
24 13.1 17.5 9.4 5.8 10. 2 2.0 SSW 8.67 0.56 0.00
25 12.0 186. 2 10.3 5.5 10. 5 2.1 NV 4.01 0.29 0. 00
26 7.4 10.7 4.0 8.5 21.9 2.0 [} 3.03 0.19 0. 00
27 3.7 6.3 1.6 9.6 21.1 2.2 WNW 11. 24 0.75 0. 00
28 10.1 15. 0 2.8 8.3 12.9 2.1 S 12. 28 0.57 0. 00
29 14. 0 18. 9 10.7 5.3 12.6 2.0 S 8.70 0.74 0. 00
30 12. 6 22.5 6.8 8.8 17.1 2.5 S 7.25 0. 54 0. 00
31 3.5 6.7 -1.7 7.5 15.7 2.1 NW 6. 39 0.42 0. 00
Frequency of Wind Direction
Date N NNE NE ENE E ESE SE SSE S " SSW_ SW_WSW W _WNW_ NV NNW] Total
i

2 0 11 61 19 10 6 0 3 7 6 0 0 0 0 0 0 123

3 0 0 0 0 0 0 4 16 44 60 10 1 0 0 0 0 135

4 0 0 0 0 0 0 10 6 30 26 2 0 5 16 22 8 125

5 5 5 6 5 8 5 0 0 8 10 6 6 7 27 10 6 114

6 0 0 0 0 0 0 2 24 53 52 6 0 0 0 0 0 137

7 1 0 0 0 0 1 2 5 3 35 20 10 7 14 3 6 139

8 0 0 0 0 0 0 0 3 21 3 26 23 22 13 0 0 139

9 0 0 0 0 0 0 2 3 15 20 19 39 24 4 0 4 130

10 4 1 0 0 0 0 1 5 18 17 25 24 27 5 1 0 128

1" 0 0 0 6 0 2 8 2 23 15 14 15 4 6 0 0 95

12 0 0 0 0 0 0 2 4 44 74 8 0 0 0 0 0 132

13 0 2 8 21 5 4 3 2 8 29 4 0 0 0 0 0 86

14 0 0 0 0 0 0 0 4 53 62 21 1 0 0 0 0 141

15 29 14 1 1 2 2 3 3 42 1 2 1 0 0 4 9 124

16 6 1 0 0 0 0 0 0 1 5 14 36 44 24 6 6 143

17 0 0 0 0 0 0 0 2 5 3 18 33 55 10 0 0 126

18 0 0 0 9 34 19 10 6 8 7 3 1 2 3 7 5 114

191 29 46 26 5 0 4 0 0 0 0 0 0 2 6 1 19 138

20| 56 4 0 0 0 0 0 0 0 0 0 2 10 26 9 37 144

21 0 0 1 1 1 4 1 1 9 14 4 7 14 42 9 1 119

22 8 14 15 0 0 0 0 3 23 28 4 2 4 3 5 21 130

23 0 0 0 0 0 3 6 16 58 39 0 0 0 0 0 0 122

24 0 0 0 0 0 0 0 0 50 67 13 0 0 0 0 0 130

25 3 1 0 0 0 0 0 0 13 28 6 4 3 4 29 16 107

26 14 4 0 1 7 6 2 0 0 0 1 5 26 24 22 19 131

27 0 0 0 0 1 1 0 1 19 16 5 11 24 30 25 8 141

28 0 0 1 1 1 9 17 24 70 20 1 0 0 0 0 0 144

29 2 2 0 1 1 8 14 25 33 2 3 0 1 0 0 2 119

30| 11 3 0 0 0 0 1 4 54 15 0 0 3 5 20 23 139

31 7 3 3 0 1 1 1 0 2 3 8 7 6 17 54 27 140

Total {176 111 122 70 71 75 89 162 752 714 243 228 290 279 227 227 3835




77

Meteorological Observations at Saroma-ko

November 1996 Kimuaneppu, Saroma-ko Lagoon
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