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Simulation of climate-hydrologic-hydrodynamic coupling model in complex river network area/ FU Xiaohua'?,
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Abstract: Taking the flood detention area around Hongze Lake at the junction of the middle and lower reaches of the
Huaihe River Basin as the research object, the one-dimensional and two-dimensional hydrodynamic models are coupled
based on the tight coupling technology. Based on the loose coupling technology, climate model is coupled with hydrological
model and hydrodynamic model. The climate-hydrologic-hydrodynamic one-way coupling of the complex system of the
basin, river network, flood storage and detention area and lake is realized, and the water flow evolution in the complex river
network area under the influence of climate change is simulated. The results show that the constructed climate-hydrologic-
hydrodynamic coupling model has good simulation ability and adaptability for flood routing in the flood detention area around
Hongze Lake. Climate change will increase the magnitude of future floods in the Huaihe River Basin, and increase the flood
risk in the flood detention area around Hongze Lake.
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Fig.1 Distribution of water system and flood

detention area of Hongze Lake
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Fig.2 Framework of coupling model
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Table 1 Basic information of 12 CMIP5 global climate models

SRR B s E R SRR/ ()
CSIRO-MK3. 6.0 RIRR 5 Tl WFFe 2 2B 4 22 S AR fb sl ik gy RN 1.88 x1.87
GFDL-CM3 2 [ M Bk B A Bl ) 2 S = XKH 2.50 x2.00
GFDL-ESM2G 55 [ BR Y BRI AR B ) 2 S ES 2.50 x2.02
GFDL-ESM2M 5 FE b BRI AR B ) 2 B % 2.50 x2.02
HadGEM2-A0 ERILWME i 1.88 x1.25
HadGEM2-ES Ye[H LRI TR Y[ 1.88 x1.25
IPSL-CM5A-LR S RIR Va5 B Hr T 5% T %hHE 3.75 x1.89
IPSL-CM5A-MR e BIR-PESE it RIS T 7% 2.50 x1.27
MIROCS F 7% 1 P R B AR A B T 5 TR R SR B Bk 9 e HA 1.41 x1.40
MIROC-ESM H AT 1 M BB 22 AR AR ST i R ) R SR B 5 T H A 2.81 x2.79
MIROC-ESM-CHEM H A 1 R B 22 BRI A BT i A0 ) RSB 5 T HA 2.81x2.79
MRI-CGCM3 H AR5 H A 113 x1.12
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Fig.3 Water system generated by SWAT and distribution

of hydrometeorological stations
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FHTF oK 80 J 2 BRI e i T 1 45 128 45550
A A1 322 S AT PIRTEE R S gkt K R
BGOR L GAZ B R, JR A 1491 AN ST I W
TAIFN 644 ANXFNTRE MR, Mo B0 (46 I ih
1: 10000 (1) DEM %4 K inTiiE | 32 By 1A i 45 30 A 4k
I MR ST YR IE 15 5] 47 A HGE K BB DL A
#1634 S5 ELIE LU B i 738 BBy, i IX
PFTRT I AR AL, AP HE S AL AT HE K Sk 1 5 0T, 15
2322 AR TP AL BT TR 241 A Sk, 5
ABE R MRG0, M 28 RIS 43h 9 25 (F
H S Hb RO b MRHE el a3 K R R R
M) HTOIERE 2855 X, I B AR RS R AE . R
FHAE S R4 LA FALI) 0 A X Tt 8 080 B ) 30 i e X A
DX T X 350 43, A V55 T80 ) 3200 8 DX A ) % 1T
BURHE 0. 1 km® , 73955 W80 11 S5 K XA 1 FHUAS R 2o
1 km® , 2y 7853 B Bl 2 M A SR 1 BELK A, % LA
BH 7K A FH % Ze M 8 5100 I A 3 > 2, 3k %) 43
85 8941~k

FIH 1991 4EF1 2006 AEH 3G & 115k 6T
Syl AR RE B A IS 5 AN K AL vl A8 7K A7 35 R X
KB IR S AT %, 2003 4F 1 2007 4E3X 5
ASIKA 0 B GEREGAR RY AT S0, HEE 1991 4F 6
A28 HE7 H27 H 200646 A28 £7 A21 H,
2003 46 H26 HZE7 H 31 H.2007 47 H1 HZE
8 H 3 H Ay S B R x| LR T A T O 2o A A
KA I AR A AR A TR S5 R R S
DIE SHME R R IR 2Z 7 0.2 m KL, K728 4k
BRI — 3, d B AL 2 1) 7K s AR AR X 1t 3 1 ]
DO 7K g i ELAT B RSO RE ) R

- 166 -

3 S %AW b X KT iE AL

FeF K SR AR B 1 42 i 1, R 5 B8 DT
SRR AA N BT $E B AL 20 A pR A S35 )
I A AN 100 4F— 38 A1 300 4F— i fr K
30 d it (A 30T T A0 Asf 00 T 459 326 AR £ i 8 3% 1
IS o PR 2003 AEAE Sy ML ARIAE R R4S LK
RPARIF UL AW BT bk R A R K 3l T4
RIS 20 TR, BERR R R0 0T L 135 18 L 38 4 o]
KA i DG RAE A R I AR 9 s K A7 35 %)
14. 31 m A REIFHEL XL R R i i ik X 3 At
9 100 4F-— 381 300 4 — BT b K I T K G 1
R, ANTRI S0 45 300 556 IO 8 UL |+ it e A
WK A R A 6 FoR

M 6 AT 0L, 7E 100 AF—iB ik &4 T, it
9T UL e R R 22 888 m’ /s, He K i)
TN 18647 m’/s  BIRLZFT E 5 12 K, K AL
e, IR E] 14. 48 my B T 650 B R A I 1
26710 m*/s, S KW 0 21 548 m* /s, F A A 70
BATZRY 13 R, WOKA sy, 8% 15. 07 m 1)
T 748326 080 B R A 3L 1R 30 006 m’ /s, 5 K HE I
WO 22876 m'/s  WERLIZEFT B 13 K, KA
LA 15.70 m, 7E 300 4FE—iE K AT,
I T SRR R A Bl 27 558 m’/s, fe K
WA 21893 m’/s, i ALIZ AT B4 13 K, HHIK
A7 F5e g, 3R 3] 15,22 my AP I 36300 B R 0 1
H 34546 m’ /s, S K H I R 25400 m /s, 1 RLIE
TTEF 13 K, HEHUKN e E , i85 16. 44 m; I T
HEPR I AR R IR 38 451 m /s, f KM I



2

BAE — B — FEIOKAL - iR2i% DA

5 118 5 118 51 118
w4t
E % ©g
d R3¢t &
i1 < 14 %
_ B2T
' ' | - 12 1 ) N N 12 1 L ' ' 12
7 14 21 28 0 7 14 21 28 7 14 21 28
st i) /d Fistil/d A [ /d
(a) 100 4E—BEH 1 (b) 100 4F—HEHY T (¢) 100 4E—E w0
L 18 5 - S 18 5 S 18
0 g
& {16 £ % 16 F
R B & R3r &
i S B VR 14 %
bS Bl - B 27
1 1 1 12 1 1 1 1 12 l 1 1 1 12
7 14 21 28 0 7 14 21 28 0 7 14 21 28
) /d i /d i ] /d
(e) 300 4E—BEH 1 () 300 4F—BHHY 11 (g) 300 4E—3B A I
BEo6 ARZKETHFHBNR, DHRRBEIOKAGITE

Fig.6 Total inflow and outflow of Hongze Lake and water level process of Jiangba Station under different conditions
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Table 2 Inundation area corresponding to different inundation depths in different periods
BT AR km?
Cie gl ENR]
0.05~0.3m >0.3~0.5m >0.5~1.0m >1.0~2.0m >2.0m At
I 25.35 36.28 176.33 285.46 531.67 1055.09
100 4F— i | 23.16 34.97 162.48 367.74 669. 14 1257.50
I 29.21 48.51 170. 67 349.56 893.48 1491.43
I 24.11 37.73 161.19 376.83 709. 83 1309.69
300 4F—if I 26.93 43.77 192.62 420. 89 1167.62 1851.82
i} 35.96 57.36 228.87 514.50 1492.71 2329.40
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Table 3 inundation area corresponding to different inundation durations in different periods
BT AR km?
Cis Gl I
<12h >12 ~24h >1~3d >3~74d >7d &Hit
I 0.20 0.03 1.03 7.46 1046.37 1055.09
100 4F— il | 0.14 0.06 1.10 8.71 1247.49 1257.50
I 0.16 0.01 2.20 16.03 1473.03 1491.43
I 0.15 0.00 1.53 9.12 1298.89 1309. 69
300 4F—if I 0.02 0.02 1.37 8.88 1841.53 1851.82
I 0.00 0.04 3.13 22.91 2303.32 2329.40
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