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Response of algae growth to pollution reduction of drainage basin based on EFDC model
for channel reservoirs: A case of Changtan Reservoir, Guangdong Province

LI Yiping' , WANG Jingyu' & HUA Lei’
(1. College of Environment, Hohai University, Nanjing 210098, P. R. China)
(2: Zhejiang Institute of Hydraulics & Estuary, Hangzhou 310020, P. R. China)

Abstract: The EFDC model has been used to study response of water quality to varying degrees of pollution reduction in Changtan
Reservoir. After verification of the model, a water quality model of Changtan Reservoir was built. Algae growth was simulated un-
der the present situation of pollution load. Pollution reduction scenarios based on two hydrologic years were simulated using the wa-
ter quality model. The results indicated that overmuch nutrient could lead to eutrophication even in wet years. Under 10% reduc-
tion of pollution load, average chlorophyll-a concentrations in three areas (reservoir tail, middle and head areas) decreased by
13.99% , 12.00% and 10.35% in wet year and by 8.42% , 5.63% and 2.10% in dry year, respectively. Under the condition
of pollution reduced by 20% , chlorophyll-a concentrations in three areas decreased by 26.78% , 19.25% and 17.04% in wet
year and by 11.72% , 7.97% and 5. 12% in dry year, respectively. The water in the reservoir tail area behaved flowing-water
similar to rivers, while the water in the reservoir head area also behaved still-water similar to lakes, which has been more dramatic
in dry year and the average chlorophyll-a concentration decreased by 5.12% .
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Tab. 1 Parameters identification of the hydrodynamic and ecology model for Changtan Reservoir

28 IS W 28 IS Hfi
Zy TR AR L/ m 0.02 PM, R KR /d ! 1.8
AHO IRV B RES TS HR B (m?/s) 1.0 BMRe AR AR R/ 0.01
AHD ol K R B 0.2 PRRe WA R/ 0.03
AVO B AR R AT R/ (m?/s) 0.001 WSe WBEIIRE#E AR/ (m/d) 0.1
ABO SR BT SHE (m?/s) 107’ TMRe WA R RIE I/ C 25
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Fig. 3 Verification of water level, total nitrogen, total phosphorus and chlorophyll-a

concentrations of Changtan Reservoir
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Tab.2 Monthly average flow rates in two hydrological years of Changtan Reservoir

Ly

@{z 1A 24 38 4H s5H 6A 1A 8A 94 10H 11H 128 %
1992 12.5 60.5 178.0 170.0 125.0 148.0 77.9 37.2 36.1 18.5 16.8 13.3 20%
2004 13.4 12.3 11.9 69.1 58.5 28.0 35.9 28.8 35.2 11.4 11.7 8.6 90%
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TET5 G U AN BIR T DL T, KA R TG (K, FE R AR IR 3 AR AL I 23R a VR 3 I A8
FARYHS 18 .25 F1 33 d IAFNIEAE, Atk AR 3 AMRER G AL 2R 3 a WRIE M HITESS 22 .29 130 d K FIg(H.

FETS Y 5 faF MR 2 S, RRK R 3 AR AL AL B BV e 1 52 0 R Rt 3, R R R v s S K I
BRI, 15 YW AN Sy 5 B R L VA AT i P BT B A T P 1 L. 7R KA 15 e U I 10%
25 KBEKIE 3 AR ALY S B BE AR 15% 2o, BV BE I e it JBE S A, U e R 14 T 8 i (2 3K )
T 25.24% . AERGKAR 15 Y AT I 20% J&, BT ni B BB EE 2050 1,50 10. 100 mg/L(3£3 4)
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Tab. 3 Comparison of simulated average total nitrogen concentrations of
Changtan Reservoir among different scenarios

— SRR R (E
. R e e H
FRAE 15 Y0 far A HH 1.52 mg/LL 1.47 mg/LL 1.46 mg/L
V5 Y 1 far Wi UE 10% 1.28 mg/L 1.24 mg/LL 1.25 mg/LL
AR AL -15.8% -15.6% -14.3%
5 Y A7 far H1 VR 20% 1.13 mg/L 1.04 mg/LL 0.98 mg/L
AR AL ~25.66% -19.38% -15.52%
RiKAE 5 e B g AN HI 2.41 mg/L 2.07 mg/L 1.68 mg/L
e YL A7 fr i 10% 2.22 mg/L 1.94 mg/L 1.64 mg/L
AR AL -7.9% -6.3% -2.3%
o YL A7 far ik 20% 2.01 mg/L 1.81 mg/L 1.50 mg/L
AR AL -16.6% —12.6% ~11.7%

A4 ARG Qe AT BT 58 R AEUK A 3 MR AL SRR B2 PS5 (B L
Tab. 4 Comparison of simulated average total phosphorus concentrations of

Changtan Reservoir among different scenarios

o SRR R
RS 5%
R JFE B
FOKAE 5 YL G AN IR 0.210 mg/LL 0.149 mg/L 0.115 mg/L
¥5 YLt fr IR 10% 0.157 mg/L 0.122 mg/L 0.096 mg/L
AR —25.24% —-18.12% -16.52%
Y5 YL A I 20% 0.135 mg/L 0.109 mg/L 0.090 mg/L
AR AL -35.71% —-26.85% ~21.74%
HKAE 15 Y G AN IR 0.194 mg/L 0. 149 mg/L 0.115 mg/L
V5 YL A R 10% 0.166 mg/L 0.132 mg/L 0.104 mg/L
AR AR - 14.43% -11.41% -9.57%
5 YL 97 6k 20% 0.146 mg/L 0.119 mg/L 0.100 mg/L
A5 Ak g i -24.74% -20.13% -13.04%

TEBUIRTS R ST ANHIRA T O T, KK 2 2 R 28 PP R ZE 1 i (3 P K SCHLBRAR I 2 3R a I (ELMR 2
Y 50 e/ L, LN H ET K AN 75 5l © 20 BRI A0, VIR AR 7K 8l 1 A6 R B0E  F K AR AT
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VAN BT RIS N Z AR AR R0 A S AR AU F2K A1 35% AN K S & T
53 10% X 18 i WA R LT3 1. 15 e B AT I 20% XoF 7K Ay b 26 1 FRAT SR A B 2 s Ao
MERER a (PSR BE LA S. 129% . MR, 78 F2 K AFT5 Y ST 10% Ji , K 3 MU AL A2 R a
JERTAT ARG 10% DAL, T5 Y B BEHE R ZE 20% J5 , 4R a P39 B30 1T LR B 20% 7247 (3R 5)

# 5 ARG R AT HIEOT 58 AREUKE 3 MUR A AITER R a WL EX [
Tab.5 Comparision of simulated average chlorophyll-a concentrations of Changtan

Reservoir among different scenarios

. HHERER a W HME
[N E
R P FEE
FAKAE 5P GRS 21.05 wg/L 18.35 wg/L 17.65 pg/L
5 YL ST I 10% 18.10 pg/L 16.15 pg/L 15.82 pg/L
AR -13.99% -12.00% -10.35%
5 YL B R 20% 15.41 pg/L 14.82 we/L 14.64 pg/L
AR -26.78% -19.25% ~17.04%
MizKAE 5 Y B g AN 10 25.74 ug/L 32.88 pg/L 42.28 pg/L
V5 YL I 10% 23.57 pg/L 31.03 pg/L 41.39 pg/L
AL -8.42% -5.63% -2.10%
5 YL 677 R 20% 22.72 wg/L. 30.26 pg/L 40.11 pg/L
AL IR -11.72% -7.97% -5.12%

TR P22 Y B TR R K P T2 R DX BRI TR AR, 7K R I, 2 B T ) A e, 3R ) O 7 A e
TR AR AR A PR ™ | DRI TS Y G717 B P B2 DX S Kl e PR EE A LA K AR T
SR ARHIB BT, R XIS 2 a 1P X B i , LIS K AR R 106 22, P R M IX b e (9 R 58
P BEK B M FAR TR LR AOK I D KAR SR B SR 2, WU & FR Ehad RO 15 O T ok 3l g 26 4F
XL AR AN L. AR, 2 DXk GRS TR, it A8 1, 2 B0 e W09 A AR, 5 % S fer I 20% J
TEMKAETT AR R a FIUEALREAR S. 12% , UL I 0 iU AR MR R A KA R R A5 2 —

TG YA B 20% J , 7EFAAFERIK B AAF T K 3 AR AGAL A I 23R a Wk B2 W (E R LT B
R AEUR AR U B R BE R AR A K AR B2 R o, R PP R 1 I B R a (B VR B2 AT W] S AR M. G
Ji PR K 1R R IX IR B AT PR, A X 0 PR, 35 e W A B 4 B, R 2 AR R T 1 X, i i T
JEE SO TSR 3R a WA v FEE AR X 2 R TR vh RO IR A 5 (2 6)

& 6 ARG YT HII T 5 TR 3 MUR ISR ER a W I fELXT 1L

Tab. 6 Comparision of simulated peak chlorophyll-a concentrations of Changtan Reservoir among different scenarios

22 a VR B IR
R
TR v EE]

FARAE 5 Y G A HIl I 56.71 wg/L 58.36 ng/L 58.72 ng/L

V2 et T 10% 51.59 pg/L 53.03 pe/L 55.56 pe/L

A A -9.03% -9.13% -5.38%

2 e o i 20% 47.54 pg/L 50.29 pe/L 51.07 pe/L

AR AN -16.17% -13.83% -13.03%
MiKAE 53 g AN H 60.30 wg/L 61.43 png/L 61.23 /L

V5 e f TR 10% 57.35 pg/L 58.48 pe/L 60.58 pe/L

A A -4.89% -4.80% —1.06%

5 e f T i 20% 53.18 pg/L 55.53 pe/L 56.08 pe/L

AR AL ~11.80% -9.60% -8.41%
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T LA A B R DX K B O, 4R R a - R BE AT LA 26. 78% WALk JEE T AREAI 16.17% .

3) KK LU AR A A B B AKX S S STk R, B SRR AR A1 00 T RV IR AL )
T F 0 A LA I o XA R TR IR DL , DR IR R T3 BR R B M S A2 R R R K 2 K i 2 42 Y K Gt
fiti it

4) EFDC RIS 7K S SRt GO0 58 Ak SR BT R , o T B0 B OR M D0 07 T, 357K 28 il A R 2R 9 ) 7K
SRS, 5 B SR i O K P o 7 AR A, B 75 T e S IR AR BORMICER T AF.
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