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Abstract ; Lake Xingkai is suffering from eutrophication and frequent algae blooms. Based on the DELFT-3D model, this study es-
tablished a set of parameters applicable for the Lake Xingkai ecosystem and simulated the dynamics of water quality and algae. In
addition, this paper simulated the change of water quality and algae by setting different control scenarios. The results show that the
concentrations of TN, TP and Chl. a rose rapidly in the small Lake Xingkai. With the initial value of 8.96 mg/m’ , the Chl. a was
increased by 32.37% and 65.51% in 2015 and 2020, respectively, which would lead to serious risk of algae bloom especially in
May and August. The simulation result revealed that the concentration of Chl. a changed significantly with the amount of nitrogen
input in the small Lake Xingkai. With further nutrient-cutting efforts, the water quality of the small Lake Xingkai could reach type
II water, the water of the large Lake Xingkai could reach type Il water. The small Lake Xingkai plays a role of buffer zone for the
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large Lake Xingkai. Chl. a should be added to the eutrophication control standards to provide early warning for algal bloom.

Keywords: Lake Xingkai; ecological dynamic model ; eutrophication; TN; TP; eutrophication control standards
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Fig. 1 Basic structure of ecological dynamic model
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Fig. 2 Underwater topographic(a) and girds (b) of Lake Xingkai
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Tab. 1 Precipitation, wind speed, lighting and temperature every month in Lake Xingkai district

LS4 1H 2H 3H 4H 5HA 6H 7H 8H 9H 10H 1A 12A £4%
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R/ (m/s) 3.3 3.6 41 51 52 45 40 3.4 3.9 45 45 4.7 4.2
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Tab. 2 The main parameters of ecological dynamic model
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Tab. 3 Sensitivity test of ecological dynamic model
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22 -30% 2.0% 13.0 0.48
BT % 23 +30% 1.5% 1.9 0.06
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Fig. 3 Comparison between simulated and measured values of TN, TP,
water temperature and Chl. a in small Lake Xingkai
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Fig.5 The Chl. a concentrations of small(a) and large(b) Lake Xingkai under one factor-controller
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DL Chl. a # B AHILAE 6. 01 mg/m’ RV | FHZE 2015 4E( 6. 95 mg/m’ 1 2020 4EHY 7. 16 mg/m’ , 35|44
JNT 15.64% F119.13% ;455 4R, /N %EL Chl. a ¥ MBI HAE 8. 96 mg/m’ , H UK b TH 2 2015 4E ()
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53 R B, BEE AN [R] 0 Bl e A TR, 43 B S [m) 56 2 1) D1y 5 T SR 2% BILI RN/ N2 LI ) s 8 AR AR S
AL BB s i BAR B L3R 4. BREE R R (181 6) 3 BRI B HIE 5 R, 241 TN TP FIChl. a
R BE I N R R BE B T R, /N6 EILT TN 7E 3 G 50 T AHXS T RGAE-TH9WR BRI IR H 0. 88 mg/L, 31| 2015 4F:
IR AAGZE 0.81.,0.73 F10. 56 mg/L, 4> MIEAE T 7.95% .17.05% #136.36% , 5| 2015 4F- 2 J5 /N 24313 TN
R BEARAPEATT IR K 5 /N 24U TP 7 3 Rl 50 T AT T R G4 XM W 4R 1 (0. 046 mg/L) |, )
2015 AFAK IR 0. 042 0. 035 1 0. 032 mg/L, 4 BIFEAE T 8.70% .23.91% Fi 30. 43% ,2015 4F- 2 J5 /N33
W TP ¥ B AP FAT] DL HITE 20K 5 /N24EU Chl. a 78 3 B f 5T ARX T RGAFE-F MR BRI 4R A 9. 00
mg/m’ | F] 2015 AEK IR ZE9.00.9.09 F17.47 mg/m’ , AR T —1.45% . —0.45% F116.63% . 55— F11H
S BT /NS Chl. a ZERTHRRE T, AT AR TN TP 35329 (1) R A5G, 2015 4F J5 3 TR, 31
2020 4F 3 Ffeis AT TR IR 05 FRET 12.61% (18.08% F140.29% .

ML TN £ 3 R S P AN T REGAEF 9 BERIER{E 0. 69 meg/L, ] 2015 4R K 4 22 0. 57 0. 47 Al
0.35 mg/L, 73 BIREAR T 17.39% 31.88% F149.28% ,7E 2019 4445 K4 TN ¥k B4 HAT] DU HITE
T 287K s ROSHLIT TP Mk A 3 Fil s N AT F R G AF T34 R 4R (6. (0. 045 mg/L) , %) 2015 4EAKIK i &
0.042.0.035 F10.032 mg/L, 4> BIFEAE T 8.70% 23.91% F130. 43% ,2016 45 K 24HLH TP ¥R B 4 4E FL A
AT AR T 2K K480 Chl. a 78 3 RSt N AN T R GUAEFHW ) 4R 8 6. 01 mg/m®, ] 2015 4E4K
KA 5.86.5.64 F15.29 mg/m*, 4} I T 2.50% 6. 16% F111.98% .
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Tab. 4 The control scenario of nutrient
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Fig. 6 The response of eutrophication index under different reduction
strategies in small(a, ¢, e) and large(b, d, f) Lake Xingkai
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