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Sunthari Tharapan 2011: Study on Stocking Capacity of Green Mussel from Dissolved Oxygen
Budget in Normal Condition by Numerical Model in Ao Sriracha, Chon Buri Province. Master
of Science (Marine Science), Major Field: Marine Science, Department of Marine Science.

Thesis Advisor: Assistant Professor Monton Anongponyoskun, Ph.D. 90 pages.

Green mussel is an economic animal for marine aquaculture especially in Ao Sriracha, Chon
Buri Province. The expansions of green mussel farms are continually increasing. However it should have
limited. Dissolved oxygen (DO) is an important factor that affects to the quantity and the quality of the
green mussel. This study was conducted the capacity of the green mussel from DO budget in the normal
condition by appling the POM (Princeton Ocean Model) 2-D to simulate the sea water circulation. The
site located in Ao Sriracha (1458000-1464300 N and 700800-709500 E). The boundary condition was tide
in the north and south of the model, while grid defined as 30 x 22 and the distance of the mesh was 0.30
km. The water quality model was simulated the diffusion of DO in Ao Sriracha. The appropriate capacity
of green mussels was determined by predicted DO pattern. The output of POM, during flood tide, sea
water was northeast flow while the ebb tide was southwest flow and parallel with the shoreline. The

maximum speed of water current was 1 m/sec.

The diurnal fluctuation of DO in green mussel farms area was higher varying than the
surrounding area. The DO in green mussel raft area was lowest at 9:00 pm on January 29, 2010 during
spring tide at the low tide. The convection of water was lowest. Moreover, during the night time, while
there was no photosynthesis thus the amount of DO was lowest. The factors of the DO diffusion model
were: the exchange rate of oxygen between water and air, oxygen consumption rate of aquatic organisms
in water, oxygen consumption rate of biochemical processes in soil, oxygen consumption rate of green
mussel, and production rate of oxygen in the water. The predicted DO pattern was closed to 80% with DO
pattern of observed data. The density of green mussels was 0.18 float raft /rai. The maximum number of
green mussels can be increased from 2,000 up to 2,050 lines /float raft according to condition of the
model. This study could be applied in aquaculture management. Furthermore, the farmers could apply this
information to develop and manage their aquaculture in order to increase the chances of success in the

investment.

Student’s signature Thesis Advisor’s signature
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Superfamily Mytilacea
Family Mytilidae
Subfamily Mytilinae
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dasnsaiieannusaliiuorevealan (9.806 m/s’)
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Kp 80 Ky 8V o w
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we F,.= . [Ht..] + 5 [Hry (2.22)
- au 8 au  av
Px = dx [ZH (AM E‘x)] o oy [HAH dv + E‘x)] (2.2b)
8 a
Fy = [Hr,, ]+ P [Htyy ] (2.2¢)
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1io Cr = 2C + U2, (3.2b)
o < . J {
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+(1/(h;4)) . (Koy+ Kyjoy) (Roj+ hyj_y).At/AS?
+(1/(ny;4)) . (Koyoy + K, ) (Reoyy + 1y ). At/AS?
+(1/(n;4)) (Koj+ Kyjag) (Roj+ hisy ). At/AS?

B = (8t/2.85).U7 — (1/(4. 1) ). (K, juy + Kiy) - (hyjuy + Ry ). 08/AS?

€ = (—at/2.85). US — (1/(4.h, ;). (Ky; + Kijey) . (Ryj+ hyjy). At/AS?
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o J

15191911 5, Tdananudunius
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1 Y
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Description Unit Symbol Value
Outer limits of horizontal grid index im,jm 30, 22
External mode time step sec dte 3
Internal mode time step sec dti 45
Grid spacing m dx,dy 300
Coefficient of Smagorinsky diffusivity horcon 0.2
Von Karman’s constant kappa (K) 0.4
Horizontal kinematic viscosity m’s’ aam 80
Default density kg/m3 rhoref 1025
Boundary conditions tide m/degree H/K K,,O0,M,, S,

(qUN3 HazumMa, 2553)
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Description Unit Symbol Value
Time step sec At 120
Grid spacing m dx,dy 300
Acceleration parameter s 1.3
Displacement or specified accuracy R 0.1
Eddy diffusion coefficient cm’/sec K 10°
Exchange coefficient cmy/sec K, 0.0011
Saturation oxygen concentration at 28°C mg/l S, 6.47
Initial dissolved oxygen mg/1 7.00
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MWD 1 YSinaeondnunazaigivesny

10:00 1. YB9IUN 30 YNTIAY 2553

v Y

Masaosnuaag 1ue 131w e darar)s Tugianan 11:00 u. ¥033ul 29 UnTIAN 2553 B

a { ¥ < @ ] {
YSnaeandaunazaieiil (mgl) Tugamnudiegian

a1 (W) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
11:00 5.21 4.95 4.96 4.82 6.15 5.47 5.44 5.37 5.40 5.78 5.95 6.05 7.45 7.12 6.94 6.76
13:00 4.95 4.93 5.03 5.26 5.28 4.88 4.82 4.73 5.27 5.34 4.79 4.78 8.59 7.01 590 5.84
15:00 5.01 4.82 4.87 5.24 5.61 4.96 4.85 4.82 5.00 5.96 5.99 6.97 8.75 7.09 6.63 636
17:00 4.52 4.67 4.99 5.29 5.34 4.86 4.66 4.43 5.11 543 5.64 6.91 9.39 7.47 6.40  6.32
19:00 5.36 4.87 4.46 4.33 4.93 4.46 4.81 5.56 4.64 4.61 5.00 5.93 8.44 6.75 580 5.78
21:00 3.78 3.44 3.23 3.36 3.22 3.02 3.40 3.52 4.02 4.01 4.57 5.07 6.56 5.67 528  5.39
0:00 5.21 5.10 5.04 5.13 5.10 5.02 5.15 5.25 5.47 5.10 5.88 5.90 6.10 6.50 6.05 6.52
2:00 6.15 6.20 5.14 547 6.20 6.02 5.15 5.10 6.12 6.15 5.96 5.84 6.06 5.13 5.80  5.62
4:00 6.24 6.36 6.02 5.32 6.18 6.18 6.00 5.31 5.90 6.29 6.16 6.13 6.30 6.24 513 589
6:00 6.19 6.62 6.48 6.16 6.11 6.41 5.99 5.92 6.98 6.85 6.11 6.90 5.13 6.13 6.40 6.33
8:00 5.76 5.57 4.75 5.04 5.62 5.20 5.12 5.29 6.11 6.19 6.04 5.90 6.94 6.70 6.19  6.08
10:00 5.66 5.43 5.18 4.93 5.65 5.50 5.49 5.32 591 6.03 5.74 7.04 7.50 6.84 642  6.06
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MIWUINT 2 gungil AWan nazaNuTUTaud Ui 29-30 unsiaN 2553 7 1458290

N, 707910 E (i3o1nuasendas 1)

na Nl (°C) AN (m) A T159uas (m)
9:00 U, 28.2 6.8 2.0
10:00 . 28.2 6.7
11:00 . 28.3 6.6 2.0
12:00 . 28.4 6.5
13:00 . 28.6 6.5 1.8
14:00 . 28.7 6.4
15:00 . 28.8 6.3 2.1
16:00 . 28.9 6.1
17:00 . 28.9 5.8 2.0
18:00 . 28.8 5.4
19:00 . 28.8 5.0
20:00 W, 28.8 4.6
21:00 W, 28.8 4.3
22:00 W, 28.8 4.1
23:00 W, 28.7 4.2
0:00 U, 28.6 4.4
1:00 . 28.5 4.8
2:00 U, 28.5 53
3:00 . 28.4 5.9
4:00 . 28.4 6.4
5:00 . 28.4 6.8
6:00 U, 28.4 7.1
7:00 . 28.3 7.1
8:00 1. 28.3 7.0
9:00 . 28.4 6.9

10:00 U. 28.4 6.7
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~ a J < a <
MAINNUINN 3 ﬂ‘%mmmaiaﬂaa 19 ASNDULVIUDBY ANIAN QUK HULIAL anuunsa-

A9 ANUAN 3 1WA3 TN 29-30 UATIAN 2553 Nlwu A, B, C, az D

mwmﬁu
a1 T TSS(mg/l) Chl a(mg/l) T(°C) pH
(ppt)
A 8.9 2.1
B 13.6 1.6
10:00 U. 32.1 28.2 7.89
C 10.7 3.7
D 9.9 2.1
A 7.7 2.7
B 8.1 2.1
12:00 . 32.2 283 7.73
C 11.2 3.7
D 5.8 2.7
A 12.3 1.6
B 7.7 2.7
14:00 . 32.2 28.6 7.69
C 11.2 2.1
D 7.3 2.1
A 6.5 3.2
B 10.4 3.2
16:00 U. 32.2 28.8 7.68
C 8.7 2.1
D 13.9 1.6
A 7.1 3.2
B 43 3.2
18:00 1. 32.2 28.9 7.93
C 8.6 2.1
D 5.0 1.5
A 5.8 1.1
B 5.8 1.6
20:00 U. 32.2 28.8 8.07
C 6.7 2.1
D 7.2 2.7




MSHUINND 3 (71D)

&9

mmgﬁu
an Ty TSS(mg/l) Chl a(mg/l) T(°C) pH
(ppt)
A - -
B - -
22:00 . 32.1 28.8 8.08
C 5.0 1.6
D = L
A 5.7 1.1
B 7.8 2.7
0:00 U. 31.9 28.7 8.11
C 6.3 2.7
D 9.5 8.0
A 5.0 1.6
B 6.6 1.6
2:00 U. 31.9 28.5 8.10
C 7.0 2.7
D 7.0 43
A 5.5 2.1
B 8.9 1.6
4:00 U. 32.0 28.4 8.12
C 8.4 2.1
D 8.0 4.8
A 4.0 3.7
B 6.3 43
6:00 U. 32.0 28.4 8.18
C 6.9 4.0
D 7.2 3.2
A 6.2 2.7
B 8.7 43
8:00 U. 32.0 283 8.12
C 8.3 3.2
D 8.9 3.7
A 5.0 3.2
B 9.6 43
10:00 U. 32.1 28.4 7.93
C 10.6 3.7
D 6.3 3.2
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