H45% 1 1
20264F 11

ok ok R o R

Journal of Huazhong Agricultural University

Vol.45 No.l1
Jan. 2026,117~129

B BT S, A - S - TR LA T R A R A S A AL A R B R B[], AR el R, 2026,45(1) 1 117+

129.DOI: 10.13300/j.cnki.hnlkxb.2026.01.011

“HME-REH-FRTUATHLELEREEE
S LUt & @R 2

2N ST AN E TR P

1. KR KPR T ZH R, KX 430072; 2.3 6 4 PR Z AR ERA TRFTAEA 8], KX 430060;
3. B AR TR AP PO, KR 430072

TE  WEMWATIVE T E ARSI RS R VCHS , MEshIRk & A s E R R R S AR R G R
55 PLELIE A EERR A TRV R T IR S5 LR VE I S IR 55 S s LI (R I i e Aty o DAL A s 3k B R 491, SR SCS-
CN R 55 Pt 7K RS Hi8 5500 ) B A FRT G V19 IR 45 P AR 25 5 75 5K 5 3B 3 v8 R A BT TR AE S L T Rl 5 6 POk S04y
T R F, S8 LT Sl TR T RT3 R 45 1 I S AR, T T BRI L SR R I 5 LR R, IR I DG . SRR
A« 300 30l L TR VIE DR AR S5 (16 T S VO R - AR AU Ay RO R T S R A IO S, LA I X R R R Ry
gt R H R 28 I8 b 276.15 km?, TR 5 Hb 189.87 km?, £ 2SRl 391.71 km, JeA AR 2575 55 1004k o R 4%
SR A A T 58 3 5 9 AR AR 55 T Sl A8 1 0 L S BT A PR S B S AR SR DAk s RIS TSR R

G5 s ) 3AYERE ZR Ge 44t A 7 SR
E3: 30|
RESES TUSL  TEHRIRE A
AT, TR EI S R IEZ D KRR

SRRG TR AR o R AR R LU A

SRy PR R A SRS Jmy T AR A A KRR A

A [ 25 1) FURI A IS R R T L A Y R W it

B R EH RGN A S #2022 4542 [

BT IR R G 171 ANFET- R R, RS T

Bk 1 2894256, 1™ i i Ak By L U ¢ T A Y %

aYE. RS =T W S A S R BedT A8

HH 18 5 e i JRe 1) T LB, FL RN It 2 A A% SRy 1Y

B W k=R RIS ISR R R S A e

2 ER7NS e 6 7 O 18l .. S O E RS s
TPk 2 A ey PR R T A A2 A A S B A S

I, K B A Y R AR 4 B R it

BHAR Mo ARFER EIRER A, #

Sl R0 53 T 4 D T AL e R e ) S B A X S

T E R, A A A P AR e i, B

AT, B P AD BRI FE R K SOk B 2

BRI AR SR 2 RN R R A ik

Weks H ). 2025-09-15

PP oA e s A R GMRAT L s (AT DL s W1 IR 55 5 AR AS 4%
XERS  1000-2421(2026)01-0117-13

PR 22 g Ry o WERE LA 2 AR T R A S
2T G DA R A O SR SBUAAR , i  0 R K 28
fift , SETERA B AU (4 1 48 D R A i e, (HOR g
TN AL 2 TR IN B B A a3 ) SR AR i
JRURSE B8 R, O N At Sx 22 5% il e I i F) I
57 AU, 220 T A 285 )Xo T 7 ok 2 A 9 5 U A
e SRR A2 - A" A, YR EZ A
SR XU [ s o R e A Ry SO0
A HE 5 UCH KU B A S AL, BRER AT AR S s
()0 7 S A B 819 DR, o e At 2 22 5 4 i
I 7 B 5 PG XU o 3l ke A1 T it 4 A
Sttt T AR S RS 2 MR AR R 2 4k
JE R S R3S R G IR 55 T B AR B A A A
S A R O S E S e A DR 47 SR ) R A5 T
T 1) S S T R A A BRI AR 28 22 A M G 5 TR R
EBRGEMFS ARG S RGEHRAN A
U RS S A TR B AR A R XA S e 4
SCHET RS A R CHE o YT, A A A R

S0 - E KA AP G T E (72174158) 5 2025 4-4E i ik 2 (SR S Sa i " IR0 5T B (JK2025061)

Z24 E-mail : 2024282090052@whu.edu.cn
WAFVEH < A3, E-mail : joyeezhou@whu.edu.cn



118

LS N AN S o ¢

o545 3%

LR B 5 - R T8 -4 5" P, HAR SR 2
[ 58 25 R GRS T AN ST . BRI k22 4 A
JRy K, 3 B i AR 5 S LR A S IR e,
11 P 2 A A R B U O IR 45 i A
(L DX, ) A UL A A SR AR L B ST
FAAELLR R BR - (1) 2200 E T ik 55 B B A5 01 A
R BE A R 20 AR 55 M 2 DX A SR XA R Bl i
RIS (2) FE B Ty 1 55 28 25 AR A L B R T
ZME A SE R, BT NTE SR A AR 55 7]
AR S AE Sl R R0 (3) Bk Z X E M A A SR
IR S A g v 55 1 DR E A 7 U S R A

YT, ABIEGE LATR HE IR 5 IR 55 < 4 - i 3 - s
RKAETIR I, TIAE S R GRS i s IS IR R T
W2z A A 7 vk, I o0 A R W 7 R R 55
PR G 2%, 9 I 55 19 25 R 3 5 39, iyt 5
DUACTE Bt 22 26 Jay , LUIH) D[R] 26 2 3t DX AR S ) o
2 A% R P 225 S0 R g

1 #MREFE
i 35 X 3 48E
T 3k B T A0 A 2R ma S L SR — A A AL,
SEARZY 1 140 ke (1 1) o i E M8 DA B L b oy

114"0"0"E

1.1

113"2‘»9’0"E 113"4?’30"E

F, B WA e KA A, DU 24 W, K I8 A, B8 9 4
KT B VB WD A R E TR T A
I s R HELALT I B OB AL o 38 Ik B AT X RN
251600 mm, I E = KRBEWP.OZ—, ZHB
I E 5 SRR AR R, % X 2 i [ W 55 A N 4
R R B KA B K T . A
REFIRRE W E Wt ge F i sl A A B
FWEIRE : 2003 4F 11 8 50 4F— M F2 7T, 9 h FA R ik
258 mm, F U™ Ry ER UL T 5 L BT FE . 2011 4F 6
H 183 200 4F— B AR W, S KW 35 309 mm, 7
A K KA K 7 m, BLIR 4 e, R R UK
2 m, 1 22 NBETS, HEEA TR 134200 %8
L d¢ 25 (8] o A 4 P T AR KUY i L EL R
B Ll A BE, FLrp B KA T B ) S T

UEAESR 7R A A S IR I O R R )T
e sty R A AR &, U Bs AU RE S i), AS R4
b AR IE SO A B SR R 23 S s i R
R E B EERG . P A T A A A R A ek
DX 3 M IR 5, A Oy S B e L R R R T
Free i B )R .

113°52'30"E 114°0'0"E
i .

29°21'0"N
T
29°21'0"N

29°15'30"N
T
29°15'30"N

- =z
o o
= 2
4 N

i m

1505

5 409 &
=1 56 [
Q Q

L] Wrse b e OO

L= = E— )

113°39'0°E 113°49'30"E 114°0'0"E

29°4'30"N

29721°0°N

29°15'30"N
N

29°10'0"N
L

1 — k&

N

29°21'0"N

29°15'30"N

29°10°0°N

29°4'30"N

WA
L1 pPaxsEm

012 4 6 8
O — — kM

ATt s, ncroniat P Corp., GEBCR, USGS, FA0, AP

113°37'30"E 113°45'0"E 113°52'30"E 114°0'0"E

Bl #REERATMKER
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Table 2 Flood risk indicators and their weights Table 3 Resistance surface indicators and their weights
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Fig.3 Supply and demand situation of rainfall-flood regulation services
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Fig.4 Extraction of elements for constructing a rainfall and flood safety pattern
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Construction and optimization of rainfall-flood safety pattern
from perspective of “supply-flow-demand” : a case study
of Tongcheng County, Hubei Province

LI Jin', LIAO Wenxiu*,ZHOU Yan"?, QI Mengyuan'

1.Department of Urban and Rural Planning ,School of Urban Design, Wuhan University,
Wuhan 430072, China;
2.Hubei Province Planning, Design and Research Institute Co., Ltd, Wuhan 430060, China;
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Abstract To alleviate urban rainfall and flood disasters, promote the matching of supply and demand
for rainfall and flood regulation services, and advance the high-quality development of urban and rural eco-
logical spaces, the ecosystem service flow theory is introduced to construct a rainfall and flood safety pat-
tern that couples the supply-demand interaction of rainfall and flood regulation services with the service
flow mechanism. Taking Tongcheng County, Hubei Province as a case study, the SCS-CN model and
flood risk index were used to quantify the supply and demand of rainfall and flood regulation services, re-
spectively. Hotspot and cold-spot analyses were employed to identify ecological supply and demand source
areas. Based on hydrological analysis and circuit theory, the flow paths of rainfall and flood regulation ser-
vices were constructed, delineating blue-line corridors, green-line corridors, and supply-demand corri-
dors, while key nodes were identified. The results show that the supply and demand of rainfall and flood
regulation services in Tongcheng County present a significant mismatch pattern of “surplus in the southwest
and northeast, deficit in the center”, with particularly prominent imbalance in the central urban area. A to-
tal of 276.15 km? of supply source areas, 189.87 km? of demand source areas, 391.71 km of various corri-
dors, and 100 key ecological nodes were identified. Accordingly, an optimization plan of “Three Zones and
Three Belts” was proposed to optimize the pattern by strengthening the connectivity of service flow paths
and protecting key nodes; and systematic regulatory strategies were put forward from three dimensions :
supply space, demand space, and service flow space. This study provides a reference for alleviating rainfall
and flood disasters from the perspective of ecological space supply-demand matching. Future research can
be further deepened by integrating long-term series data and multi-scenario simulations of heavy rains.

Keywords rainfall and flood safety pattern; ecosystem service flow ; supply-demand matching; rain-

fall and flood regulation services ; ecological network
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