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A Numerical Prediction for Water Quality at the Developing Region of
Deep Sea Water in the East Sea Using Ecological Model
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ABSTRACT: As a basic study for developing a forecasting/estimating system that predicts water quality changes when Deep Sea Water (DSW)
drains to the ocean after using it, this study was carried out as follows: 1) numerical simulation of the present state at DSW developing region
in the East sea using SWEM, 2) numerical prediction of water quality changes by effluent DSW, 3) analysis of influence degree with defined
DEI (DSW effect index) at F station. On the whole, when DSW drained to the ocean, Chl-a, COD and water-temperature were decreased and
DIN, DIP and DO were increased by effluent DSW, and Salinity was steady. According to analysis of influence degree, the influence degree of
DIN was the highest and it was high in order of Chl-a, COD, Water-temperature, DO, DIP and Salinity. The influence degree classified by
DSW effluent position was predicted that surface outflow was lower than bottom outflow. Ad When DSW discharge increased 10 times, the
influence degree increased about 5~14 times.
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Table 2 Main bio-chemical parameter of ecological model

Symbol Definitions Value  Unit
G Mo growih e 035 1/
©  Temperature coefficient 0.0693 1/T
o Mosimum g e o 15 170y
Ee EXC]-‘?;;OE;L){OH at 0C 0.05 ]
D Mortglli;%o];;lf’fon at 0C 001 1/day
R Rermimaed o oV
W Setﬂi;ﬁy’;;g;afkm 025 m/day
Wp  Settling rate of detritus 030 m/day
o Nt mest o1y
Kop Half ZS;E;EEEE) r(leffects of 0.06 me/]
Ny TotalZ i(});{va;lllktifiiciency of 03 )
4 Digestion efficiency of 0.7 )
zooplankton
Kpe  Decomposition of Detritus 0.03 1/day
Kon  Decomposition of DON 0.02 1/day

&%, J3E&E 5 F8 AETE EE = Table 29 2] 7]
Z FAxg(0]dz} A 7)), 2001; Nixon and Kremer, 1978;
Jargensen, 1977)% F1E 3l A3} om, S99 FUL4F
H31Ee Fig 29] 89 COD, A4, 919 Hed L @R3HS
ALtel J8 g2 o] &3t H-3tFe HA YoMe L
AEZ MEHE7F BH3A 7] W&o, sk A
WE fYshs LEEZL 25 HHYo R 73190

old= Zo] 1EE AuHARES AJAHS HAES] A
Fig. 19] F, F2, 12, [2F2, R2, R2F2 & 6709 AN &AM
£E2(D0), YEUFEANHAN), oFRFAA(NOAN), At
ZA(NOx-N), QARI(POLP), EEEH-a(Chl-a), 3}5+3] FaQ
T-EHCOD) 5 67 =3d3E2 ASX|8} ARAE H| WAt
AvtH oz 7+ £A3E0 ALRe BSA 9| LAPEH WollA
P53 APES ETHFig 63X).

Symbol Definitions Value  Unit

R ti fficient at sea

K, eaez?l r;)ar;ecoe icien 015 m/day
Half saturation constant for

Ke uptake of DIP 0003 mg/!
Half saturation constant for

Ku uptake of NH4-N 0.03 mg/1
Half saturation constant for

Ko uptake of NO3-N 003 me/l

K, Optimum intensity of' radiation 200 15 Kux

for photosynthesis

faw  Ratio of Dryweight/Chl-a 110.0 -
Ratio of COD/Chl-a for

fec phytoplankton 059 few -
Ratio of N/Chl-a for

fon phytoplankton 6.022 )
Ratio of N/Dryweight for

fan detritus 0.0547 -
Ratio of P/Chl-a for

fer phytoplankton 0.833 )

for RatloD(;ir il;ﬁg)rywelght for 0.00757 )
Ratio of COD/Dryweight for

fac zooplankton 0.59 i
Ratio of COD/Dryweight for

foc detritus 0.59 i
Ratio of DO/Chl-a for

feo phytoplankton 2.26 fec )
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Fig. 6 Verification results of water qualities
3. A& HERA| A5 Hislol|& Table 3 The numerical experimental CASE according to
effluent position and discharge flowrate
31 dE siuR=A ” Discharge
- Position 3 3
T2E RUS wRo R 455 WRA SABAUHE DO m/s 190069 m/s
Z3] Bzl e o] Az Fopteze AT Surface(1st layer) CASE 1 CASETT
FHFS AP YR AY IFES FTst) Bottom(4th layer) CASEIN CASEV
19069m’/sE WP 3¢5k ARPFF 1092 190, 690
3 /o2 HlIE =) (o) = = 2] -
m’/s= ‘]'ﬂ‘-“ Tohe BTE AR WRAAe ddde Table 4 The initial condition of water quality for effluent
RE B30 A RS 299 ALl oF 700m @ DSW
o2 41 ¢ 10me] AZNM BHIH B9 YA F 4
7HA Zaoll tisl FXAEE st HTHTable 3). WHsh= Division DSW CBW Eggve\}‘t
ASre FARAL AT 959 AASTSTE 359 HE
T i . . 0
g EYse] B Agolmz (A, 2006), oS v Mixing Ratio(%) 37.5 62.5 100.0
she} Table 49} o] 74 QYW £AZNS ARHPL: Water Temp.(C) 09 9.9 65
Salinity(psu) 34.0 33.1 33.5
32 THBZ WS 0.040 0.019 0.027
Fig. 77} Fig. 8& #& 2 $2%71240DIN)¢| 5% 2% NHN(me/) | | |
Z e Aoz AZZ urEa] o oo A% A wals NOs-N(mg/1) 0.437 0.032 0.184
q=3l7] Hefl A HAE 219 HFFE dgo = HFI TN(mg/1) 0.4790 0.0522 0.2122
A~ | A& L= 2] ot 1L ot o] == FIALE
THEY AHE T 7 km EH F 7 k] 72 393 PO,-P(mg/) 0.052 0.033 0.040
el thall JACASERE TRt FFYFA(CASEL, D)=
1st layer®] R EFE T, ASWHFA(CASEI, V)= 4th layere) COD(mg/1) 0.26 065 0-50
FHETT 2 247 Jehyok CBW : Coastal bottom water
A5 RA BRSE 43571 79 S9ug o) @
A FEE TR EOF BFEAAS TAHLE £ A Aoz Badh o] 9 CODY Chl-a® &3, DO% DIP
3 DINS 2713he 202 dehdeh $R91%0] Bebde & DIN% #A13 MESAS ngon, A%e A I3
AFFRT BEFo) £l 23 E3FE0] AFFERL Aoz JZHYT 53, Chladl A 0] Fagl] me
o AEE RFWRTE AFURA vIst] WERo] A e AzAzdase SANSE gashs Aow Yehgon, &
o W DIN®| ¢ 9025 AF029] d¥Y #YS & 2 Chlag ¥4 A8 DOFEE S7RIE 222 435
2 Q8 25557 ta =4 Uehd ASURAIY] HEE] AT
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