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Fig.1 Schematic map of Baiyangdian Lake basin
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Tab.1 Comparison of simulated and monitored

average water level
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2.2 KEIEE

221 AKRAEAHEAES 5 MIKE/KFER AL
IKBh FIRE A St B3 ST . MIKE 44 7 /) ECO-
LAB #EHAN AT DA IR P 38 AR A I 72 5 (6] B+ AT 4
A ZED R A5 AR RS PR 2 (A AR AR kK
FEXTRA BT AR

9(hC) . 9(uhC)  d(VhC) _ 9 (hDXE) .
at dx dy 0x dx

J oC
— (hD,—)—FhC + §
dy Ty

@
A s C KR IR B (mg/L) s uv 53 3 N xy

J7 1) ¥ 38 B (m/s) s h N 7K (m) s Do~ Dy 93 51108 xvy 77
Al BUR B s) s F 2R ME R R B (s ™) 50y A
(6] AL B (m) s £ IS TE] () 5 S AR o

222 KRR BT WX AR XAESHAEE K
15 IR A5 25 52, 78 K SUREAUL A [a] , 35 44 A
BB IR A IS TS K KRR AR ML R YK
TR T X T  JEC R R TSURH R B 3 55 % 3k N
FEVEVE X, EHADG RN .. KRS EEEE
COD &AM TP, T X NIX JLA /K S H W ia K
FEZ IR 2018 4F 12 H B LR 17 B 4% 48 $ K A B ot &
AT BEE o TN TR 2 ST PRI A7)
51VAT Y 7K 5 2 504 HR T A6 48 /KR K re BB s 1 B 4
BE AT 7K 5 4 A i 25 EAT 4 AR, “ 91 SENTE” 5
eI AN K BN T 75 42 T2 7K AR FE EA T 8 5
223 KFEABIE % BUSEIL B e UE X
(1 R | 2 SR 8 i A 25 3y o5 M I 5040 , S5 B HEL K
JR 6 UE 25 RN 2. A bb S 7K 5 M 00 45 SR, AR
RF B PA) 45 3l PR 7 oI ABE AL A 5 2 AR A5 S 7K o 2K
il WE I bR Ak 2 75 AR (COD) R B S B4 7E IV
ANV 27K A (1) 94 B 9 Bl N 38 B0 5 AN 4 B B fR 7K
J53 2 ) HH BN 22 5 DL R 22 AL T RO & BRIR 1R
ZE0 A o T BRSO P 1 7K 5 AR 2 2 B R A
fiffy , 7K 5 AR 2R 6 A B Dy T SIS R S R P N P D K
A B AT 38 T 24 AT AR T7 R K BRI .

R2 MK BRI KR 27

Tab.2 Categories distribution of measured and simulated water quality
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Tab.3 Water quality optimization schemes of Baiyangdian Lake
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Fig.3 Flow field distribution diagram of the hydrodynamic model under four water quality

optimization schemes of Baiyangdian Lake
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Fig.4 COD concentration distribution of Baiyangdian Lake under four water quality optimization schemes
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Water Quality Optimization Schemes and Ecological Effect
Assessment in Baiyangdian Lake

CHEN Ping, FU Chang-feng, JI Xiao-guang, KANG Guo-qiang

(Hebei Research Institute of Investigation & Design of Water Conservancy & Hydropower Group Limited,
Tianjin 300250, P.R.China)

Abstract: In this study, we simulated the hydrodynamic conditions of Baiyangdian Lake under different
water quality optimization schemes and analyzed the water quality changes. The aim of the study was to
explore the methods to improve water quality of Baiyangdian Lake. Based on the observed terrain, meteo-
rological data, water quality monitoring data, current pollution sources, atmospheric subsidence and wind—
disturbed sediment release, a two—dimensional hydrodynamic and water quality mathematical model of
Baiyangdian Lake was developed by using MIKE software. Four optimization schemes of increasing wa-
ter replenishment flow and partial sediment dredging were selected, including current water replenishment
with no sediment dredging, 1.5 times of current water replenishment with no sediment dredging, 2.0 times
of current water replenishment with 0.1m thick sediment dredging, 2.0 times of current water replenish-
ment with 0.2m thick sediment dredging, and the flow field distribution and the rules of the primary pol-
lutant migration and diffusion in Baiyangdian Lake were simulated under the four water quality optimiza-
tion schemes. Results show that the water flow speed in Baiyangdian district was generally slow. In the
case of increasing water replenishment flow and sediment dredging, the change of flow field was concen-
trated in the lower reaches of the inflow river, and the distribution of flow field in the main river was hard-
ly changed. With the increase of sediment dredging depth, the pollutant release of sediment was further
weakened, but the weakening degree was small. Therefore, it is suggested to carry out sediment dredging
in the area with thick sediment and serious water pollution in Baiyangdian Lake, and the dredging thick-
ness should be about 0.2m. On the basis of the dredging work, the water should be replenished reasonably
in Baiyangdian Lake basin. The inlet river for water replenishment should be selected with good water
quality all the year round in case of the secondary pollution and the volume of water replenishment should
not exceed 2 times of the current water replenishment volume. The research results can provide ideas and
experience for the improvement of water quality in Baiyangdian Lake and have important scientific and
engineering significance for the construction of water ecological civilization in Xiongan New Area.

Key words: ecological water replenishment; dredging; hydrodynamic—mathematical model of water

quality ; Baiyangdian Lake



