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Simulation of the response of eutrophic state to nutrient input in Lake Erhai using Aquatox
model
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Abstract. Lake Erhai is suffering from eutrophication and frequent cyanobacteria blooms. Based on the Aquatox model, this study
simulated the routine water quality dynamics and the annul succession of algae, established a set of parameters applicable for the
Lake Erhai ecosystem, and validated the simulation results. Though there is a little difference in the trend of TP with measured da-
ta, water-temperature , TN and Chl. a concentration were all well coincided with measured data. In addition, this paper tries to dis-
cuss the response of eutrophic state( TN, TP, Chl. a) to nutrient input( nitrogen and phosphorus). The results show that Lake Erhai
ecosystem is sensitive to the nutrient input. Comparing to the TP regulation, TN regulation has a more significant effect to Chl. a
concentration especially when it was reduction control. They both can increase the Chl. a concentration in a small degreed. There
is an enhanced coordinated effect in Chl. a decreases when regulating TN and TP at the same time. Furthermore, if the TN concen-
tration is kept at or under the threshold of 0. 34 mg/L, which means to cut the TN input more than 43.3% as before, the eutrophi-
cation process can well be restrained with a change in the dominant algal specie and a sharp fall of Chl. a concentration.
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Fig. 1 The basic principle of Aquatox model
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Tab. 1 Algae species and their TEBL. RE SRR R BN0.075 m ™
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Tab. 2 Error statistics for validation results of the model

PR pH T/C TN/ (mg/L) TP/ (mg/L) DO/ (mg/L) BOD;s/(mg/L)  Chl. a/( pg/L)
SR 0.008  0.327 0.002 0.001 0. 864 0.013 0.638
SFEEAXFIRZE 0.10%  1.86% 0.32% 2.52% 11.75% 0.72% 4.83%

2012 BAAKESEI G T RAFSGS L, BTN b B TR AL B | SR A Y B (B A
BARSEICIRT R U AR O LA ([ 3a) SRR AR E RN B TR 4—6 H R
Y e, e A A A AT 5 1 2 TRUEE S2 WA K000 D P AN [ A9 A 258 - D ol 288 o 2 e o o
B AR AL AE 6 — 11 1 5 KA IR 2238 0 E R A SR AGTE 1 — 4 J] . BRI T 3R G i 2 A K 4t
LR UL 3b 0k HE S BAU 45 R BE A5 5 - S W T B 2 ) 2 TR e, JE R BB A ey b o B
T B 4 A X ).

20T —e— g | "
20— gl S
—— A
210 | 0.65F
© | a
.@ 19.0 ED 0.60 -
< 170 - § 055
15.0 | =
13.0 | 0.50r
11.0 F 0.45
P | P
1234567 8910111254 1234567 891011128
0.040
0.035 SKIME =T —o— LA
’ —— fEHME 21.40 + *L
0030 | ' —— BN
e 31740 |
& £
£ 0.025 f =
s T 1340 ¢
= <=
0.020 © 940 F
0.015 | 5.40
0.010 1.40

1 2345678 91011121 1 2345678 91011124

P 2 TR K5 S 5 AU HE
Fig. 2 Comparison between simulated and measured values of water quality in Lake Erhai
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Fig. 3 Comparison of algal annual growth in Lake Erhai
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Fig. 4 Effects of nutrition input on eutrophic state from TN regulation
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Fig. 5 Effects of nutrition input on eutrophic state from TP regulation
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