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Research Synopsis

This research project studies water circulation, wind-generated wavs, dispersion
of suspended sediment and other dissolved substances, and coral reef abundant at
Had Khanom- Mu ko thale tai, Changwat Surat Thani through the use of ﬁeld sampling
data and the application of numerical model. The proj;act duration is 1 yr st;Fting from
January 2008 to December 2008.

Analysis of the field sampling data revealed that the physical oceanographic
data did not significantly change with the monsoon season. In general, the SW
monsoon season starts from lower Gulf of Thailand (GOT) and the weather regime
covers the entire guif from May through September. The monsoonal wind causes high
wave condition in the eastern and central gulf while the western gulf experience calm
sea. From field measurement during 12-15 June 2008 which represented the physical
oceanographic condition during the SW monsoon season, wind blew from 190°-260°
with the average speed of 3.5 m/s. Wave height from sight estimation was about 0.3 m
and was moving from SW direction. Wave condition on the western side of Ko Wang Nai
and Ko Rab was able to stir up the bottom sediment in the shallow part and could do
some damage to the coral reef community in the shallow area.

The NE monsoon season starts from the inner gulf and covers the entire area
during November through February. The eastern part of the gulf experiences calm sea
while the western part experiences strong wind and wave. From field measurement
during 1-8 November 2008 which represented the condition during the NE monsoon
season, the wind blew from 65°-177° with the average wind speed of 3 m/s. The study
area experienced calm sea because it was sheltered from NE wind and wave by the
presence of Ko Samui.

The water circulation in the area was caused by tidal current. The maximum
current in the deeper channel was about 0.8 m/s while that near the coast was about 0.4
m/s. The water mass moved northwestward during flood and southeastward during
ebb. The water flowed in the same direction for the whole water column with stronger
current in the upper part and weak current near the sea bottom.

Salinity was in the range of 33.22-33.78 psu and the value did not vary with

monsoon season. Because of the well-mixed condition in the water column, salinity was



vi
constant with depth. And with the lack of fresh water input, salinity value varied very
little during the 25-hrs sampling period.

There was about 2° water temperature difference between the two monsoon
seasons. The temperature during the SW monsoon season ranged from 29.24° to
29.78° and those during the NE monsoon season ranged from 26.9° to 27.35°.
Because of the well-mixed condition in the water column, temperature was constant with
depth. Temperature variation during the day was caused by solar radiation and
evaporation from water surface.

Dissolved oxygen concentration ranged from 5.0-8.46 mg/l and the
concentration values did not differ between monsoon seasons. The dissolved oxygen
concentration near the sea bottom was over 5 mg/s. Thus the water condition was quite
good for the coral community in term of DO concentration.

The water was clear with the suspended sediment (SS) concentration of only 1-6
mg/l. The low SS concentration was due to little river runoff and less bottom sediment
re-suspension. Low SS concentration was good for the coral community. The SS
concentration did not vary with monsoon season or depth.

The pH values were in the range of 7.8-8.72 and the values were close to sea
water type. The pH value increased a little during daytime and decreased during
nighttime.

From the above physical oceanographic data, we can conclude that the
physical condition is preferable to the coral reef ecology at Had Khanom- Mu ko thale
tai. Especially, water current was suitable for the movement and distribution of coral
egg and coral larvae around the study area.

in this project, the coral reef abundance at Had Khanom- Mu ko thale tai was
surveyed by line transect method. One or two line transect(s) were surveyed for 5
individual istands, namely Ko Wang Nai, Ko Wang Nok, Ko Rap, Ko Mudsum and Ko
Tan. In each line transect, the reef area was divided into reef slope and reef flat. Some
of the coral in the reef flat died but the majority was alive. The dominant species in both

coral flat and coral slope were Acopora sp., Pavonadecustata, Goniopora sp..
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Numerical model results showed that tidal current in Had Khanom — Mu Ko
Thale Tai was rather weak. Strong tidal current occurred only in the deep channels
between islands. Islands in the study area aligned with the tidal current direction
(flood:northwestward, ebb:southeastward). Eddies and current meandering occurred at
the tips of the islands and helped mixing of nutrient c;r dispersion of coralaéwggs and
planuia tarvae.

From current simulation for February to April, it was found that if coral spawn
their egg during spring tide (full moon) of this period, there was a good chance that the
planula larvae would come to settle down at the brooding colony or nearby site with high
survival rate. But if the spawning occurred during neap tide (half moon), there was a
good chance that the planula larva would settle down at a distance from their brooding
colony.

In addition, using simulation current at Ko Wang Nai as representative current for
the study area, it was found that it was possible for the planula larvae to settle down
near in the area north of the brooding site if they were spawn during full moon in
February. If the spawning occurred during full moon in March, the larvae could settie
down north of the brooding site if they were able to settle down in 3 days after spawning.
But if they settled down between 3-7 days, there was a chance that the current would
bring them back to or near the brooding area. [f the spawning occurred during full
moon in April, there was a good chance that they could settle down near the brooding
area. If the spawning occurred during half moon in February to April, there was a
chance that the larvae would settle down in the area north of the spawning site.

Finally, the study about the spawning time with flood-ebb period revealed that if
the spawning occurred during ebbing tide, there was a good chance that the current
would carry the eggs and larvae out to the sea and there was little chance that the
current would carry the eggs back to the shore, thus reducing the survival rate. But if
the spawning occurred during flood tide, the current would carry the eggs and larvae to
the islands north or the study site and there was possible that the larvae could settle
down in among the islands up north or the ebbing current would carry them back to

settle down near the spawning area.
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