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Abstract; Rapid urbanization has increased the frequency of flood disasters, causing devastating effects globally. This study
selected the Jinhua River Basin as the study area and used the ecological embankment strategies of Yanweizhou Park as a
typical model to explore the flood control effects of different ecological embankments. The SWAT ( Soil & Water Assessment
Tool ) model was used to simulate flow regulation, peak flow reduction, and peak stage adjustment in the Jinhua River Basin
under 129 embankment scenarios with different design forms and area ratios. The study found that as more concrete
embankments were replaced by ecological embankments, the flow during the flow hydrography was smoother, with a
maximum annual peak flow reduction rate of 63%. Yanweizhou ecological embankment strategies have better peak flow
reduction effects than the concrete embankments. The Yanweizhou ecological embankment strategies can successfully
resisted all floods during the simulation year, and can effectively prevent the hardening and bleaching of the river, and thus

have a strong application value.
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Table 1 Comparison of evaluation results between model calibration period and validation period
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Fig.3 Comparison of observed and simulated monthly flow in two hydrological station

A fEuh; B R, a ALIEW]; b BUE]; OBS.:SZi{H Observation ; SIM ; #4U/{H Simulation

T FE YN 23 bl ) 2 5 SR AU A AR LA N . 1) JP i T b K PR R o B AR ALY, 2 ) SR 3R 25 h ELBE O
PRGN, ArE WA IRERRIRSEDT , Fii & T4y B ST ISR B AR5, S SE IRV 2 UK Ji 2 9 I 9 S 35
JE, HoR A SRB R BB, 2 B A AR s B A P N A 4 B

. x x ) v ~
° @
1 \ e
E'S

) I

2
=

B4 REESPREGEHRESE

Fig.4 The conceptual graphic of Yanweizhou Ecological Embankment
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Table 2 Designed scenarios of various embankment in the study area
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18° (& 6d) , UG i A A= W I o0 | ACRAC 2 7K U1 8 B 38t o) T8 A 06 37 o 11 D G BH S VR

XFT B 6e—6h: (1) FERIITSUESE C 5 S, 2 T REHR VG 5 0.014 Z iS4 0.050 (K 6e) 1 0.100
(B of) B, Z5 R 7, B C=0.014 Wby i R A W b {98, C BB R 0.050 F1 0.100 K, 74t 08 i it A8 1k a3
AFTR) %k 17 45 d T W 3t 2 W93 93 31 58% \57% (CH_SIDE = 1) , F1 61% .63% (CH_SIDE=3), A Il S HX
H—E , BTG K C I (C#0.014) AR R UEIEHIIRARAE 2% 0 BN B8l (HI7E 57% UL 1, (2) 7E R i iz
28 C 5 S, W e B 90° B W8 N S 45° (1 6g) FZEHE 18° (141 6h) B, b 4 it 5 7% Akt S5 [m] %o bz 4
T R BRI B IR A3 55% 58% 61% (CH_N=0.050) , Fll 53% .57% .63% (CH_N=0.100) , #] Il C Bt
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£3 FREPRGITERTHIESRE

Table 3 Flood peak reduction table under different embankment design scenarios

R 1—16 B 17—32 H 5 65—80 5 5% 81—96 T 97—112 5 113—128
U F IR Scenario 1—16 Scenario 17—32 Scenario 65—80 Scenario 81—96 Scenario 97—112 Scenario 113—128
= = = = = =
Changed nunber ﬁiw'mwf%%ﬁtw@ﬁﬁﬁemmzﬁﬁgtt@ﬁziawtzﬁéﬁ A
(m¥/e) B HI (m/s) 50 B (m'/s) B (m/s B (m I (m¥/o) LA

0 3279 3279 3279 3279 3279 3279
2 3267 0% 3267 0% 3266 0% 3266 0% 3265 0% 3265 0%
4 3162 4% 3161 4% 3154 4% 3152 4% 3139 4% 3137 4%
6 3146 4% 3145 4% 3137 4% 3135 4% 3120 5% 3118 5%
8 3099 5% 3097 6% 3088 6% 3084 6% 3064 7% 3061 7%
10 3063 1% 3060 1% 3050 1% 3045 % 3021 8% 3017 8%
12 2821 14% 2818 14% 2795 15% 2787 15% 2743 16% 2736 17%
14 2645 19% 2657 19% 2610 20% 2600 21% 2540 23% 2531 23%
16 2524 23% 2538 23% 2483 24% 2470 25% 2397 27% 2386 27%
18 2496 24% 2505 24% 2452 25% 2433 26% 2362 28% 2345 28%
20 2299 30% 2317 29% 2244 2% 2234 2% 2131 35% 2120 35%
2 2202 33% 222 32% 2143 35% 2136 35% 2063 37% 2013 39%
24 2157 34% 2180 34% 2095 36% 2090 36% 2009 39% 1961 40%
26 1870 43% 1897 42% 1798 45% 1795 45% 1682 49% 1642 50%
28 1857 43% 1884 43% 1783 46% 1781 46% 1666 49% 1625 50%
30 1581 52% 1623 51% 1495 54% 1506 54% 1357 59% 1323 60%
3 1465 55% 1525 53% 1393 58% 1404 57% 1277 61% 1214 63%

A7 JEAE AR PSR OE RS, DU AT AR A I e PG ) Dk A (Bl P e Y B U M, 275 4% 3, I B i 4
SR
3.3 ARPIRBHEAOK ALY

HIFFE BE— 25 G AV TR i — K LA 25 TR 129 MO TRIAE 4P SRR 5 T Tl oK, P52
DX e A H T DB T () AL DA e — K (S 8 B4 5 28 2t

H = 35.6888 + 0.0006F

A H KA (m)  F OBkt (m®/s) o ARHE RS b0 O (L, 22 I8 3R 205X TSR ) 9 57 T Wt sl ity
H 5 7K A o WS I BOf OGS K Uk A TR (5—9 H) |, AT 45 TRk 048 3 £ ) 7 de i KAV (R 4)

x4 BE—128 AHRFKER

Table 4 Flood peak stage in flood season for scenarios 1—129

e KAV Flood peak stage/m
Scenario 1—16 17—32 33—48 49—64 65—380 81—96 97—112 113—128
0 37.64 37.64 37.64 37.64 37.64 37.64 37.64 37.64
1 37.62 37.62 37.64 37.64 37.62 37.62 37.62 37.62
2 37.56 37.58 37.64 37.64 37.55 37.55 37.54 37.54
3 37.55 37.57 37.64 37.64 37.54 37.54 37.53 37.53
4 37.52 37.54 37.64 37.64 37.52 37.51 37.50 37.50
5 37.50 37.52 37.64 37.64 37.49 37.49 37.47 37.47
6 37.36 37.38 37.64 37.64 37.35 37.35 37.31 37.31
7 37.26 37.28 37.64 37.64 37.24 37.25 37.20 37.20
8 37.19 37.21 37.64 37.64 37.17 37.17 37.12 37.12
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sk
e JKAZ Flood peak stage/m
Scenario 1—16 17—32 33—48 49—64 65—380 81—96 97—112 113—128

9 37.18 37.19 37.64 37.64 37.15 37.15 37.10 37.09
10 37.06 37.08 37.64 37.64 37.03 37.03 36.96 36.96
11 37.01 37.02 37.64 37.64 36.97 36.97 36.90 36.90
12 36.98 37.00 37.64 37.64 36.94 36.94 36.87 36.87
13 36.81 36.83 37.64 37.64 36.77 36.77 36.68 36.67
14 36.80 36.82 37.64 37.64 36.76 36.76 36.67 36.66
15 36.63 36.66 37.64 37.64 36.58 36.59 36.47 36.48
16 36.56 36.60 37.64 37.64 36.52 36.53 36.46 36.42

I3 4 FH ZERDERTE S5 R, T s O T 4 K A7 R KA 37.64 m, KT A3 e 20K A7 37.00 m™™
U IRBE A B OKTRSE BT I, sk i 1 HE 0 K A i R AE T8/ N2 36.42 m, /N TG RUKAL,

4 e

4.1 B IEEIK IR 1 BE K R

PR IR 7K i A B I e A SR AR I, AR 5 I N R A A AP SR AR K IR R BT, kK A R LR B O 4%
(B 5b,c,f—i) , AR BT () B K Je SE B AR, Bl A I 3R B P 430 DL A S 4 SR 2 ARk e
B, B R R IR K B UK SR AIE A T 67.96—83.70 m’ /s, BVAE S H 3R REAE U KB /K i R B £
WK, A FAE 8 A SR A8 AT SR ARS8, LA, TT3E 2 W S50 C) X /K i A5 7 349 3t 38 e AY o2
BRFTE 97% LA L AT i SEOT R K B A AL,

7K I e I 45 AR B ek P T e R N A A SRS AR K R S By, T ik 2 #0084 e K — H k0
Wit FEFIIIN R K Pe S Bl , SR FH A 25 4 46 1 G e 1 0 6 B 1 T 3K 63% , 156 B 7 2 T/ [l 4P B A5 5K
BK VRSB A W b BE A BB . Acreman 25 A BOIF 98 25 S 22 B, MHAR AR A5 40 3, b 06 o B 1 Tl 3 P4 43
T 50%—150%"" , AWFFTEERS Acreman S5 AFIBFFEZEFARML, BEAb, R BBl PN 430 LA AR SR 1R
TKUEHE B B, VT S BT 1 2 A0 (C) RHAF SR K — H LA 1) sl 38 1Y) BT ik o3 e i, P38 849% , HLIREAH w7 i 848 K B
FEV /N, RO, nl i i P ¢ S0k B /N i sk i i
4.2 VIR YN FE KA I8 9 BIE

FEARAS 129 PP B 5 N B SR = K e
MRS H R IINESTIRE DEM, 45 & K 7 45
22 ARSI R AR K U S B i K S PR R, e
P B T3 O, HAE AR [R5 T A By Bl nl iy
R K ALAR SRR 1, AS[RE 50 F e A el
(BRI F1) WS B FE AN &l 7 B

W 7, AHe 2 YN Bel £ 28 o0 1 B, H P o B X T
PR =2 (1) — GO B X % X s T AT I S R A
FERT B IR KUK T, R Pl AR 29 3R Je R 4
HOAE BT A S 00 B Kb T S ORHF 58 4, A Sk 18 1 EH7 REEETHRENAEESEEE
Wl (2) "W IX ik X IS8k 108 Bl 5 FWF9Y  Fig7 The submerged area of Yanweizhou Park under 129
A BN S R K i B, MR AN 565 DO 2 66 LRI Sk B scenarios
HEVE, PS40 T & MR FF 52 45 (3) =i
WX A% X IAE AT A T PRSI E, PSR =Rl E R & PO X EEIA N = P ARSI,
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AR SRR YN Pl A AP S BE RS R AR 0y N T A S0t K, ELRE RS AT 250 S 1Tl B B A6 A
e, HA B A I

5 #ig

ABIFTE LA T ON ATFE X, LAZHE FE I 28 Pl A 254 SR B R A S8 | 1 A7 B i A [] A 25 3 S e
3,38 1 SWAT #ERUARADAN [R] 4P S8 3R 1R /K i it e e PR S5 K 2 9 1 R, WP 4 R3], )
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