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A modelling approach for dynamic water quality target setting on multiple time-scales for
subzones of Lake Taihu based on ecosystem improvement

PENG Zhaoliang & HU Weiping
(State Key Laboratory of Lake Science and Environment, Nanjing Institute of Geography and Limnology, Chinese Academy of
Sciences, Nanjing 210008, P.R.China)

Abstract: Setting a scientific and reasonable water quality target is the basis for water quality target management for water bodies
such as rivers and lakes. The purpose of this study is to develop a dynamic water quality target setting approach on multiple time-
scales for subzones of Lake Taihu in China. This approach is based on the ecological principles of self-organizing adaptation and that
the ecosystem structure is decided by environment conditions. Monthly flow scenarios of main tributaries and pollutant concentration
scenarios of each of the eight subzones of Lake Taihu were designed firstly. These scenarios were then fed into the EcoLake model to
simulate the evolution of water ecosystem variables. A water quality target optimization model was set up to identify the best pollu-
tant concentration scenarios. The optimization model uses algal biomass and submerged plant biomass as optimization metrics. The
optimization model was integrated to the Ecolake model lastly to determine the best control targets of total nitrogen, total phosphor-
us, ammonia nitrogen and permanganate index. The results suggest that the water quality target set in this study is more advanced in
terms of promoting water ecosystem condition and supporting fine water environment management for Lake Taihu, comparing to tra-
ditional water quality target.
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Fig.1 Subzones of Lake Taihu, the black dots show the 30 sampling sites (A); Annual mean values of total nitrogen,
total phosphorus, ammonia nitrogen and permanganate index concentrations of subzones during 2010-2013 (B)
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Fig.2 Flowcharts of the water targets setting on multiple time-scales for subzones of Lake Taihu
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Fig.3 Algal biomass variation of each subzone under different water quality scenarios
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Fig.4 Submerged plant biomass variation of each subzone under different water quality scenarios
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each subzone under different water quality scenarios

IS EACRE D 22 S RE B, RO LR SR H AR TR B K TR B dn T
BAEEARTE 1—3 AR 12 A7 2 mg/L LL 19— 11 AXTE 1 mg/L LR, IZs ] FoRA , 22 1L S A B bs
W d, 1A B F AR LA E 5.00 me/ L. ASKM] 7R IX F AR BE ARG %, 1A B FAR MR EE 23 51 O 1.22
1.0 mg/L, IR F IV IEARHE.

232 Bt EARRE BT WX T KW 2013 4F 8 ASor XA A B H AR L. 2500 X H AR BT 15
WA 23 22 5. IAIRFIA) R, BB P HbRv AR 24 e B 19 A1, 12 H 2 3 1 St s sl iy H
WPEAE 0.05 mg/L LA, IVEEARIE; 7— 9 H 9 0.02 mg/L, ik 3] I b5 HE. =S 0] ERA, 221l a i H AR
VR EE I, AR R e DA IR 1 T A L W S 1 FL AR 0.18 me/L, S V 2R ARHUE, T A KM AR BRI
5 DX 2351 0.05 F10.06 me/Ls2 J 1l sl H AR 0.14 mg/L, AK M) (W) 7R X 0.04 mg/L, iK%
I 2ARf. h 0 e FR ), 7 1k R W SR AR 2 A



HIRTF AT RAESKEEN KNS X o0 2h KRB AR E 7 % 995

1H 24

TN/(mg/L)
0 1 2

Pl 6 KW 2013 4F 4553 X 45 7 SRR BE FE ) H b

Fig.6 Monthly total nitrogen concentration targets for each subzone of Lake Taihu in 2013
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Fig.7 Monthly total phosphorus concentration targets for each subzone of Lake Taihu in 2013
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Fig.8 Comparison of different water quality targets for Lake Taihu with corresponding observations in 2013
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