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A method of screening ecological environment improvement scenarios for lakes: A case study of the

Baiyangdian Lake, China

SHANG Qing', WANG Chen’, CHANG Shuo’, MA Xiaomei’, ZENG Yong"

(1. State Key Laboratory of Heavy Oil, Beijing Key Laboratory of Oil and Gas Pollution Control, School of Chemical Engineering and
Environment, China University of Petroleum (Beijing), Beijing 102249, China; 2. Bureau of Ecology and Environment of Mentougou
District, Beijing City, Beijing 102300, China; 3. State Key Laboratory of Water Environment Simulation, School of Environment, Beijing
Normal University, Beijing 100875, China)

Abstract: The improvement and restoration of shallow lake ecological environments involves systems engineering. Screening the best
scenarios is an important component of lake management. According to the overall improvement requirements of the lake ecological
environment, an index system consisting of hydrodynamic, water quality, and aquatic habitat indicators was put forward and was further
employed to screen the best scenarios based on the TOPSIS decision—making method. Taking the Baiyangdian Lake as an example, three
scenarios of "water allocation optimization (S1)", "deep pollution control (S2) ", and "water allocation optimization + moderate pollution
control (S3)" were set up and simulated based on hydrodynamic and water quality simulation models. The screening results showed that the
closeness of the three scenarios to the ideal solution were 0.35, 0.55, and 0.84 respectively. Among them, S3 was recommended as the best
scenario, which has the best effect on the improvement of hydrodynamics, water quality, and aquatic habitat of the Baiyangdian Lake.
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Figure 1 The geographic location of the Baiyangdian Lake
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Figure 2 The comparison of simulated and observed water level values( Wangjiazhai station )
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Table 1 The screening indicators for improvement scenarios of lake ecological environment
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Table 3 Calculation results of closeness

77 % Scenario S1 S2 S3
3T 0.35 0.55 0.84

D73 1L 86.7% , s 125 T S2 I %81 83.5% ,S1.83 )5
KRB KT RN 77.94%, 75 T S2 T E T Y
56.60%. S1 1S3 5 SRR K AE SR LAk N 75, X
A 2SR 5 AR BEIR B0 B OB R AT

AR SCHR A B Heagk ik , MOK Bl g K K AEBE 305
TERE T HAT R FRNER 12 FEA R MA R . HE
F LRI F5 05 AR GE , 41 S e 1 i A= 2
PRI (1) S B 3 RN 45 R (1) SR RME 3 R AIE , LR
(A b B i ) 5 25 18] 1 A X Bk AR bR, S RE AR BRI
TS IABE I 2 AR UGEZR o A4 I 5 A
XHEZ | LKA SR e R T WAk A SR, [H]
IR 1 A SR 15 T3 B It St A 28 55 A 3
AT RE SR 7 SE 0t e 1 25 51 , T 2L 1E LU IR Hh i
e,

3 #ie

(ORI E IR LR R Gk S8R 2R, %
FECY AT A S I AE R [, M 5K 8h 1 oK
K A S5 = LR AR bR 0 AR A IR BE 0 % vk 4
PR ZR HR T BT TOPSIS Pedf (1 7 22 ek vk

(2) VAP UE N BT T ZHIET , 255 28 : ST
55830 MK BN 1 KA MCERCR LT S2 5%, S2
DK BT S1.83 &, AUk ek i 83
Jr G die At B R K AS SR A +15 BE VRIS " T SR LA B
UF I A S I B BB AR R T ik Rk 2= A B

B3

[ ALy, Thogte, ik, S5 v A SR % AT f =R Rl 4P

®2 BRRARILEIEIRER

Table 2 Results of screening indicators under various scenarios
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