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Fig. 1 Grid and water depth distribution in simulation area
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Tab.1 Environmental capacity and pollutant discharge flux in pollutant outlet of Dalian Bay
COD DIN PO -P
Hes H
Hefc: /(e 2™ HEERE/(tea ) HE/(tea ) HEAERE/(tea ) HEE/(t-a!)  FEAERER/(t-a )
1% 2.0 495.2 0.6 41.8 0.1 3.6
25 57.5 2 807.0 8.7 251.5 0.5 30. 4
35 8.2 442, 4 0.5 23.6 0.1 4.9
45 0.1 599. 2 0.1 45, 2 0 4.8
5% 0.9 5418.3 0.4 608. 3 0.1 39.3
65 188.3 421.8 91.0 28.5 1.3 3.5
75 722.1 768.7 744.7 38.4 15.8 7.9
845 207. 2 229.3 305. 1 15.3 21.2 2.2
9 87.4 93.1 205. 3 10. 6 11.8 2.2
10 % 159.0 1712.8 80. 9 195.0 2.1 11.1
11 % 139.6 3705.9 91.3 231.6 3.0 32.8
12 % 51.6 655. 2 7.8 42.8 8.8 6.0
13 % 0.1 0.2 0 0.1 0 0
Bt 1624.0 17 349.1 1536.4 1532.7 64.8 148.7
k2 REABRHEFOFEYHBITELEE
Tab. 2 Pollutant reduction calculation results in pollutant outlet of Dalian Bay
COD DIN PO -P
s a
MR/ (e a™ D) I 8%/ Y% g/ (tea™ D) I 98 % /Y% g/ (tea™ ) H I 5/ %
1% —493.3 — —41.2 — —3.5 -
25 —2749.5 — —242.8 — —29.9 —
35 —434,2 — —23.1 — —4.8 —
45 —599. 1 — —45.1 — —4.8 —
5% —5417.4 — —607.9 — —39.2 —
65 —233.5 — 62.5 68.7 —2.2 —
7% —46.6 — 706. 3 94. 8 7.9 50. 0
8 —22.1 — 289. 8 95.0 19.0 89.6
95 —5.7 — 194.7 94. 8 9.6 81.4
10 %5 —1553.8 — —114.1 — —9.0 —
11 % —3566.3 — —140.3 — —29.8 —
12 %5 —603.6 — —35.0 — 2.8 31.8
13 % —0.1 — —0.1 — 0 —

T — Ron RS D5 A i, JE .

Bhri g ER 7 5.8 5.9 SHEE AL TR
TS THUPR 8 R 7 7 R R K 0 X 0 i 3K
TRE/IN 0 B KA R i LA ETS e 1 i J]

s BT 1) A0 iR Az . DAL TR R Y A R
BT A R TS TR TV AL AN T TR
SRS E1 AT R VS AR K AR B G4 L A B
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Marine environmental capacity analysis

in Dalian Bay based on linear programming

TAN Xin', XIANG Xuemin®', GAO Fan’, HUAN Jiufeng’, AN Jinnuo'

( 1. School of Environmental Science and Technology, Dalian University of Technology, Dalian 116024, China;
2. National Marine Environmental Monitoring Center, Dalian 116023, China;

3. Dalian Municipal Bureau of Ecological Environment, Dalian 116007, China )

Abstract: Based on non-structural grid MIKE 21 model, a convection diffusion module ( Transport)
is stacked with the hydro-dynamic (HD) model. Considering the affection of land-based pollution
outlet, 2D pollutant transportation model in Dalian Bay sea area is established, and the numerical
simulation is done for environmental capacity of chemistry oxygen demand (COD), dissolved inorganic
nitrogen (DIN) and labile phosphate (PO} -P). Integrating the sea regional function requirements and
the current environmental situation, the linear programming sea outlet optimization method is
proposed to calculate environmental capacity of each pollutant outlet. Suggestions of pollution
treatment are given. The results show that COD, DIN and PO] -P environmental capacities in
pollutant outlets are 17 349.1, 1 532. 7 and 148. 7 t/a, respectively. There is still more capacity for
COD, but several outlets are overloaded with DIN and PO}~ -P. Pollutant treatment factories are the
main sources for overload, which should be controlled first. The research provides reference for

effectively using marine environmental capacity and making environmental regulation policies.

Key words: Dalian Bay; environmental capacity; discharge management; optimization method;

numerical simulation



