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Abstract; Baiyangdian wetland is the largest freshwater lake in the North China Plain. It plays a significant role in
maintaining the balance of the ecosystem in northern China, regulating regional climate, replenishing underground water
sources, regulating and storing flood water, and protecting biodiversity. As an important ecological barrier for the
sustainable development of Xiong'an New Area, it is crucial to maintain the stability of water replenishment and improve the
hydrodynamic status in Baiyangdian wetland, to ensure the healthy development of this aquatic ecosystem. A MIKE 21 Flow
Model was applied to completely understand the influence of multi-water resource replenishment on the hydrodynamic
behavior of Baiyangdian wetland. Eight scenarios were considered, including the diversion of the Yellow River into the
wetland, middle route of the south-to-north water diversion project, eastern route of the south-to-north water diversion
project, and joint replenishment of upstream reservoirs. Subsequently, the following results were obtained; (1) The
hydrodynamic behavior at the entrance of Xiaobai river significantly improved under the water replenishment scenarios of the

diversion of the Yellow River into the Baiyangdian wetland and eastern route of the south-to-north water diversion project.
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The improvement area accounted for approximately 15 — 20% of the total area of the wetland ; however, the average velocity
of the entire wetland did not markedly improve. (2) The hydrodynamic improvement of the northwest corner was the most
noticeable under the water replenishment scenario of the middle route of the south-to-north water diversion project, and the
average velocity of the whole wetland increased the most in the case of this scenario. The average velocity of the entire
wetland increased from 0.003 m/s to 0.006 m/s, while that of the northwest corner increased from 0.003 m/s to 0.01 m/s
after one month of water replenishment. (3) The hydrodynamic circulation of the whole wetland increased the most under
the joint water replenishment scenarios of upstream reservoirs due to the dispersion of water entrance. The average velocity of
the entire wetland increased from 0.003 m/s to 0.005 m/s after a month of water replenishment. Thus, the results of this

study provide scientific support for promoting the circulation of water in Baiyangdian wetland.
Key Words: Baiyangdian; multi-water resources replenishment; MIKE 21; hydrodynamics; numerical simulation
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Fig.3 Comparison of simulated water level and measured water level in Baiyangdian wetland
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Fig.4 Hydrodynamic improvement of Baiyangdian wetland under the water replenishment scenarios of the diversion of the Yellow River

into the Baiyangdian wetland
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Fig.5 Hydrodynamic improvement of the Baiyangdian wetland under the water replenishment scenarios of the middle route of south-to-

north water diversion project

Tk K, B R K R — AP 3G9 T AL PR TE AN K B BE T, AN R R 22 45 K B K T T 3 — 20
R W) L3 = AN AR PRI A 1] 5 DRI K 9 7 3RS A R M ke E JE DX RE AR R K S B BRI 30
®2 EUkE REEKEMEXEKEREFKMEERRDD

Table 2 Water replenishment of Baiyangdian wetland from Wangkuai Reservoir, Angezhuang Reservoir and Xidayang Reservoir over
[28]

the years
P it i) KK AJE/ T m?
No. Time Reservoir Quantity/ 10000 m?
1 1981 4E 11 H LA IR 1281
2 1983 4% 3 H B K 1400
3 1983 4 3—5 A PR PR 1961
4 1984 4 6 A TR 1431
5 1984 4 6—7 H VYRR 1219
6 1992 4F 10 H ORI 2709
7 1992 4E 10—11 A PERPEAKE 1621
8 1992 4E 10—11 A LA K PR 1880
9 1997 4F 12 H B K 5765
10 2000 4 12 —2001 4 1 TR 4060
11 2001 4F2—4 A AR P 2164
12 2001 4F 6—7 H TR 4513
13 2002 4F2—3 A PURTEIK 3501
14 2002 4 4—5 A PURPEIK 1974
15 2002 4% 7—8 H TR 3104
16 2003 4F 1—3 H TR 11634
17 2005 4 3—4 A LA PR 4251
18 2006 4F-3 A G KPR 815
19 2006 43 A ORI 4867
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Fig.6 Hydrodynamic improvement of Baiyangdian wetland under the water replenishment scenarios of upstream reservoirs
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FHRE 7K A8 4R 2 7 207K SR 2 PR 1 AR S K TR AR A K N 2.0 /2 m*

T 5 7E5 ] 8 ASEANFETE X R T K A SERS L, 380 T R K U IR AR LR I kK DAAR FE X e TR 7k, %
JE 3 R 7K AR AR L — 30 1) A {1 ] K 2R I A 2 22 5 | B A BN E 2R I K 2 PR (VK TR R B B o 5| 8
AFEANE TR BB 30 m*/s, RIS IZANMK O SX0HE Xk 3h 1 i REGERCR . | 7(1E55)
R T EKACTZR N 2K B R ATE T I B UE XK 3l 7 i sl A5 100, RS R K B (1 5% 1) AR LE, 38 XA
P M 0.003 m/s #2555 0.004 m/s, Hor DL/N LA T b i f ok B G, 1] AU 320 S 55 , S IX AR R K 3
FIE B AR AR T A 0.0035 m/s $2E5F)] 0.0053 m/s , B3 U 24 o E X AR Y 20%
2.6 ifie
2.6.1 HEEERSHT

T3 LN L T RRIE = T K 8 7 HE T I ) X R U X AR 3h 1 B B . T PR W A R R
BERIEERY | e T HEA KGR AR 28K JHE IR, Z5a A LR s R A Bl ad B — A T4 K
B AN KA 1 Ak 7K By el 35 B S, 5203 RS 5 0 XY 15%—20% T2 27K IEAMK IGO0, LU
S ASTAME AL E PR G4 K PERTPE R K R IL RN K B 56T, AR D408k, 7 8h 1 3 X 3
KRR IEER IR 0, E X 7 0 AT 50 SRRk 3l 1 2 R A B o (H R 38 IX P AL A 5 HA 3 43
22 V) B4 32 T 2 T AR X B A | DR I T 7K I 308 4 9T ARSAE T A SR DK I A B S 5 M 3 IX P AL A £ K 3 0 1
B, XTVE KR B TR I G RCR AN, AR TRT 8 £ B, XS bR da— 2 B S B U o 1 K T 20 B X 7K
BN ) I SGERCRAR TR B N R R KO =

PP D b AR K B0 T 15 2 7K R I shil g, i3 o0 A B3 50 A B AR K S8 A #1) 0.01—0.03
m/s, MREIFIEEER AFER 5 3—1 1B ASEANE AR KA IR h E 22 4K 1A H J5 3 X PG L A F i s
KE 0.01 m/s, (H i F I A5 TE X HA TS 40 2 A, T X ARSF 34 3 AR 0.006 m/s , HAE 5
IR P AL A R B HARE L, UL, BR Tt 27K IEANA Z A0, IR T 254 R e i oI 6 i 2 oA
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Fig.7 Hydrodynamic improvement of Baiyangdian wetland under the water replenishment scenarios of the eastern route of the south-to-

north water diversion project

£3 TRBRTRINREFREREELERER

Table 3 Hydrodynamic condition improvement area and overall improvement in different scenarios

i 5t IR B TR X 3 BB
Scenarios Improvement area Improvement effect
2—1 NETAH B R BCEBORAAE , Bt T B W X AR 15% 2647
2—2 AN ERGR:IE S AT PN WEERCRAE B 76 TE X V5 B M AR A X 0T K PR i i 3l

TE X HE AR OK B 1 s SR e, TE XCOEE A 0.003 m/s 25 F) 0.006 m/s, PEILA

S XL SEFIRE M 0.003 m/s $EE5F 0.01 m/s,
12 K P ff BEX K B 7 SRR AT BT H T (AR 55 3—1 AH FE G UR A 22, T8 KX 30 M
e 0.003 m/s #2755 0.005 m/s, AL AT HE M 0.003 m/s $E=F] 0.007 m/s,
e FEIX -7 BN 0.003 m/s 2= E] 0.005 m/s, FEXFFEB R M 0.003 m/s 425 F
4—1 TE X R
0.006 m/s.
4 X ETHTHN 0.003 m/s #2755 0.004 m/s, Vi DX 35 F- 24 0 HUA 0.003 m/s 425 %1
0.005 m/s,
5 UNERIPNE| TE X IR p B B T Il BB R, 2R B AR E M 0.0035 m/s #2255 %1 0.0053 m/s

L ATE XK B 1 26, RERS S /KR B BE 7 SR PRIE W B st Kk e 4R s AR 2 ek AR
Al b HE— P RN K A AR MR TR A A | LR A B0 R 0 R A S U A B S A SR A A 2 AR
GEUIRER H A, DRI, DR M7 22K BN 25 0F T TR TE R K B1 T DA BN (SO T PR Bt 1 1 5 i i /K %
PRORIK AR 2522 A HAT B R TR SC, [ ISP 00 g A S 22 7 DX 2 S 40 36 A T K S il ) A 285 3k i £ 46 SR
2.6.2  BUDSURIE HE B E T

ARSI B R SEE T 75 5 0 BRIV R -8 105 1P — 1 A PR ADL 28 2R 1 5 B

@ Bl IREE T . Bl 2R A AL AR FT b B ASCRAE R 2 S, S0 3 7 4 -5 Sk
TE B R R L S A — 2L

@ 1 FBCE AL, AT A NI AR 5 7K R AR Ve v K B TR AR R LR (2017—2030
AF) ) R AL ZR e — J A 1) AU S Ae R S K 7 SIS ) B SCRRARGE fELAf €
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