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Cruise Exp. Date }rm? Place (m) xms(mz)c}zg/:)ge (Cs[ge/esgc) dlrz_lgtcl)o)n «10°/sec) (ug /1) (ug /1) /Chl.a
1 May. 12, 04(13:30-16:45) 195 Stn.1 124 29 25 11.0 SSwW 1.8+0.2 6.0 1.3
1 2 May. 13, 04(16:20-17:30) 75 Stn.6 15.4 14 10 8.0 SE 2.3%0.6 6.4 45 14
3 May. 14, 04(14:50-15:50) 65 Stn.13 37.1 1.8 -16 12.7 SE -4.6+0.7 1.1 0.2
4 Oct. 7, 04(12:30-14:25) 115 Stn.1 145 14 8 5.1 SW 1.1+05 0.83 1.3
2 5 Oct. 7, 04(16:30-17:30) 60 Stn.17 30 038 -21 47 SSE  -64=*141 0.58 06 0.9
6 Oct. 8, 04(16:15-17:45) 90 Stn.6 175 1.9 15 23.1 SSE 27%05 0.97 ’ 1.6
7 Oct. 9, 04(17:00-17:55) 55 Stn.10 27 1.5 -17 9.6 ENE__ -5.6%+0.9 0.08 0.1
8 Feb. 5, 05(12:10-14:00) 110 Stn.1 14.9 2.2 15 12.3 S 24+04 44 15
3 9 Feb. 5, 05(15:45-17:00) 75  Mid. Stn.1-16 22 2 -14 15.0 SSE  -39+07 27 29.6 0.9
10 Feb. 6, 05(11:15-13:00) 105 Stn.16 23.1 3.1 4 7.9 S -1.8%+0.6 9.3 ’ 0.3
11 Feb. 6, 05(15:10-16:30) 80  Mid. Stn.1-17 13.1 2.6 14 19.7 S 2.9+05 38 1.3
12 May. 17, 05(11:45-13:15) 90 Stn.14 214 29 4 14.8 SSE 0.9+05 6.57 1.0
4 13 May. 17,05(14:55-16:00) 65  Mid. Stn.3-14 16.7 24 -2 58 NW -0.4=+0.7 3.43 6.8 05
14 May. 18, 05(09:20-10:45) 85 Stn.2 17.9 25 6 12.7 SE 1.3+0.6 417 ’ 0.6
15  May. 18, 05(12:35-15:35) 180  Mid. Stn.1-17 13.6 3.5 10 6.5 NW 0.9+0.2 13.14 1.9
16  July. 26, 05(11:55-13:30) 95  Mid. Stn.1-17 10.2 1.1 -15 275 S -32+05 449 2.1
17 July. 26, 05(15:00-16:00) 60 Stn.1 11.6 12 6 85 NE 1.6+0.7 257 12
5 18  July. 27,05(17:00-17:55) 55 Stn.7 16.5 25 11 36.2 N 3.8+0.6 1.39 2.1 0.7
19 July. 29, 05(07:15-08:30) 75 Stn.10 19.5 2.1 22 35.3 N 50%04 1.32 0.6

20 July. 29, 05(10:30-11:55) 85 Stn.14 20.2 2.4 2 4.70 WSW__ 04+04 0.75 0.4
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1. Introduction

The upper gulf of Thailand (UGOT) is one of the key areas for the coastal zone management in
Thailand. It is the northern part of the Gulf of Thailand, it has been made eutrophicated due to
anthropogenic inputs mainly from metropolitan area of Bangkok with rapid economic development.
As the relationship between the primary production and water circulation is one of the important
topics, studies on basic mapping of the primary production (Singhruck,2001) and simple modeling
of the circulation of UGOT (Buranapratheprat et al., 2002) were carried out. With regard to the
primary production, it shows inhomogeneous distribution in space and seasonal
changes based on the maps of ocean color derived from satellite images. The spatial
distribution of the primary production is strongly influenced by the circulation field as
well as other oceanographic conditions such as temperature, salinity and nutrient
distribution. The objectives of the present study are to understand the seasonal
oceanographic condition, to estimate divergence/convergence fields, to understand the relationship
between divergence/convergence fields and primary production.

2. Data & Method

Conductivity-Temperature-Depth profiler (CTD)/water sampling and buoy experiment with GPS
were carried out 5 times in May, October 2004, February, May and July 2005 by observational
cruises on board R/V Kasetsart 7 of the Kasetsart University, Chulavichai of the Chulalongkorn
University, and a fishing boat. These observations were implemented only during the daytime.
In the first, second and last cruises, the CTD and water sampling were made in 16, 17, and 17
stations, respectively, in the entire UGOT, and buoy experiments in 3, 4, and 5 stations, respectively.
For the third and fourth cruises, CTD, water sampling and buoy experiments were made at 4
stations each at northeastern area of the UGOT, and middle to northeastern area, respectively
(Table.).

3. Results & discussion
3.1 Surface Temperature/ Salinity/ Chl.a

In May 2004, during the southwest monsoon season, water temperature was warm in the UGOT,
and cold in the lower part. High salinity water which came from the open sea were seen from the
lower to the center part of the UGOT, and low salinity coastal water accumulated in the northern
part. On the other hand, in October 2004 at the beginning of the dry season, warmer water were
observed at the northwest and southeast corners, while extremely low salinity were observed in the
northwestern half of the UGOT, and high salinity covered the rest of the UGOT. In July 2005



during the wet season, it was warm in the northwestern part of the UGOT, and the rest was cold.
Water of extremely low salinity existed in the northeastern UGOT, and water of high salinity was
seen in the rest.

The distribution of the Chl.a showed high concentration in northeast, upper, and west in UGOT
during the wet season compared to the other areas. During the beginning of the dry season, high
concentration was seen in northwest and west in UGOT. In large scale, the area with high Chl.a
concentrations basically have water with low salinity and high nutrient, it is suggested that the fresh
water influences the distribution of the Chl.a roughly. In small scale, however, the area with high
Chl.a concentrations does not have low salinity and high nutrient necessarily, which suggests that
the local distributions of Chl.a are caused by inherent factors in each area. Therefore, it is
important to clarify the dynamically changing nutrient supply route together with the existence
scale of the phytoplankton, and to determine the composition of the phytoplankton.

3.2 Surface divergence and convergence field

From the total of 20 buoy experiments, currents (direction, speed, divergence/convergence) were
shown by lagrangian point of view. The 13 divergence and the 7 convergence were shown. The
13 divergence term showed positive correlation with the drifting speed, the 7 convergence fields
were seen in the east of the UGOT, and the convergence term showed negative correlation with the
drifting speed. At the northeast of UGOT, where it is a Banpakong estuary, the divergent field
which was observed four times is a continuous phenomenon over the monsoon periods, we could
speculate that river plumes from Banpakong or Chaopraya River maintain the divergence of long
time scale. Since the orders of the estimated divergence term were 10°sec™ inall experiments,
it could be speculated that it influences the mixture of the fresh and sea water, the accumulation and
diffusion of plankton.

3.3 The Relationship divergence /convergence field and primary production

There seems to be no correlation between surface divergence/convergence fields and Chl.a
concentrations shown by the observation under different environment, but if you consider without
the points near Sichang island, a positive correlation between divergent field and high Chl.a
concentration was seen. This correlation suggests the possibility that phytoplankton accumulates
locally by divergence and convergence.

Table. Summary of the buoy experiments and Chl.a concentrations in the Upper Gulf of Thailand.

. Drifting Depth Scale Scale  Drifter  Drifter Divergence Chla Chla Chla
Cruise Exp. Date (trlﬂr:r;;s Place (m) x10°(m?) CT;:)ge (fgiz‘éc) d're(ftc'ﬁ“ x10°@se) (ug /1) (ugl1) /ﬁ
1 May. 12, 04(13:30-16:45) 195 Stn.1 124 29 25 11.0 SSW 1.8+0.2 6.0 1.3
1 2 May. 13, 04(16:20-17:30) 75 Stn.6 154 14 10 8.0 SE 23+0.6 6.4 45 14
3 May. 14, 04(14:50-15:50) 65 Stn.13 31.7 1.8 -16 12.7 SE -4.6+0.7 1.1 0.2
4 Oct. 7, 04(12:30-14:25) 115 Stn.1 145 14 8 5.1 SW 1.1£05 0.83 1.3
2 5 Oct. 7, 04(16:30~17:30) 60 Stn.17 30 0.8 =21 4.7 SSE  —-64%1.1 0.58 06 0.9
6 Oct. 8, 04(16:15-17:45) 90 Stn.6 175 1.9 15 23.1 SSE 27+05 0.97 : 1.6
7 Oct. 9, 04(17:00-17:55) 55 Stn.10 27 1.5 =17 9.6 ENE  -5.6=+09 0.08 0.1
8 Feb. 5, 05(12:10-14:00) 110 Stn.1 14.9 22 15 12.3 S 24+04 44 15
3 9 Feb. 5, 05(15:45-17:00) 75  Mid. Stn.1-16 22 2 -14 15.0 SSE  -39+0.7 27 296 0.9
10 Feb. 6, 05(11:15-13:00) 105 Stn.16 23.1 3.1 4 79 S -1.8+0.6 93 : 03
11 Feb. 6, 05(15:10-16:30) 80 Mid. Stn.1-17 13.1 2.6 14 19.7 S 2.9+05 38 1.3
12 May. 17, 05(11:45-13:15) 90 Stn.14 214 29 4 14.8 SSE 09+0.5 6.57 1.0
4 13 May. 17, 05(14:55-16:00) 65  Mid. Stn.3-14 16.7 24 -2 58 NW -0.4=+0.7 3.43 6.8 05
14 May. 18, 05(09:20-10:45) 85 Stn.2 17.9 25 6 12.7 SE 1.3+0.6 417 : 0.6
15  May. 18, 05(12:35-15:35) 180  Mid. Stn.1-17 13.6 3.5 10 6.5 NW 0.9+0.2 13.14 1.9
16 July. 26, 05(11:55-13:30) 95  Mid. Stn.1-17 10.2 1.1 -15 215 S -32*05 4.49 2.1
17 July. 26, 05(15:00-16:00) 60 Stn.1 116 1.2 6 85 NE 1.6+0.7 257 1.2
5 18 July. 27, 05(17:00-17:55) 55 Stn.7 16.5 25 11 36.2 N 3.8+0.6 1.39 2.1 0.7
19 July. 29, 05(07:15-08:30) 75 Stn.10 195 21 22 35.3 N 50+04 1.32 0.6

20 July. 29, 05(10:30-11:55) 85 Stn.14 20.2 24 2 4.70 WSW __ 04+04 0.75 04




