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Impact of land use change on urban flood disaster

YUAN Yi%, SHI Pei-jun'", LIU Ying-hui*, ZOU Ming’
(1. Institute of Resources Science, Beijing Normal University, Beijing 100875, China; 2. Key Laboratory of Environmental Change and Natural
&
Disaster, Ministry of Education of China, Beijing Normul Univemity, ,Beijing 100875 ,China}

Abstract: Choosing Buji River Basin, a small typical river hasin in Shenzhen region undertaking rapid urbanization
process, the impact of land use change on the runoff concentration of storm flood is simulated by distributed hydro-
logical model. The modeling result shows that land use structure and pattern change results in the increase of maxi-
mum f{lood peak and flood discharge and the decreases of runoff concentration time. While the soil antecedent mois-
ture condition is dry, the increment of maximum flood peak of the rainfall frequency of 1% , 2% and 5% is 20.2
percent, 23.2 percent and 28. 9 percent respectively from 1980 to 2000, Moreover, the effect of land use change
on storm flood is restricted by soil antecedent moisture condition and rainfall intensity. The increase of rainfall in-
tensity and the change of soil antecedent moisture condition changing from dry to wet decrecases the influence of land
use on the storm flood. The impact of land use change on the storm flood process is approved by the statistic result
of {lood disasters occurred in Shenzhen {rom 1980 to 2000.
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Table 1 N, value of SCS model in Shenzhen
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Table 2  Validation of the maximum flood peak discharge of designed storms
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Fig.3 Flood peak discharge of 24 h of designed storms (AMCI)
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Table 4 Flood disasters eccurred in Shenzhen from 1980 to 2000

4

HKmS

BEK A

KW

1980

-I-Ii?" 28“

AEE LW XETE. E IR UE RS
200mm,

BT LEHTZHE , 1 H TR AR, KBS Tm

1981

“7.207

35 B O A AR, H M RI B 376 mm,

IR0 0 K, 4 LB S B B K BR Y 1m, 32 Il
4 B8, HEBHR R XR™.

1983

“9.9"

& RATHEIIT G, &K R AILHH 0 A
A

FEARBRELSELLBO, W3 BA—HFREY. &
2 1924hm? {0 45 R 3 3% & (R, 660hm” B X, & K
HEMEH T AFET,60 BAZ M, B K 9000 £F
Ao

1987

115. 20“

FAHF KR, F T LA —
4 ,8h P EE R 406mm; 77 2 K EE—1F, Sh 1M
FEFH 270mm,

It PR AmE#s. A28 M EREE 5000 R R Ai#
K, 149 HEE#EHE 2.4 AR AERE, ZEFD X
b 3500 & hm? F 07, A 1300 £ hm? , 86 AFET.
16 A1, A BELFHR 6370 £J730,

1988

“8805" 55 R TEBR B IR i 19 BOE B8 R .

BN FT AR ALARER , it B DU, Bl o IRARTE D )i 32 8
% E i R A R

1989

903" H A KA M, X R g R R
BHERTIMFEARR, diREEER 227mm, Y
L R PR 377 mm, BT H THMEH 449mm,

HX X X LT E SR S8 1 B E 7200
], T) T B 175 [, HiEL G £ £ 15 13000 J7 5T,

1992

Hl?' 1811

7H 18 A L 9206" EERAEKREEG
RN BE T, 2 B K FE 8h PR
380mm , T W £ I 246mm,

0P 350 0 i K TR MK, TR e 1, RN MA KR 2 KB . B
H. e R BTSN E— TR, 885Kk 5368
il o

1992

“9.77

1 9215" S B M AL s S H
R T, il mR R ERFH AR
W 8 KRR 1 10mm, Y ABRE
124mm, ﬁfﬁfﬂlﬁﬁ 104mm,

3 PR 0 L L o R P B XA BE A | K T S L R
KE. &£HriK 10400 FIC.

1993

l.i.ﬁ- 16!7

HEMEMESE XBEM. 5Sh NBEW
256mm, AKX 24h BE 334mm, 3d
A 370mm,

MR EAR IS, TEXBRHNGEIE, LS
Fef] Ah, SRR K A E TP R 11k0min, BEAL 11 AJE
T, HEELE Tl % &K 73700 A .

1993

hlg. 26“

ZCONRTHUEEMNER, M 260 HEHE2?
H 8 b, BRI B RERT 339mm, K IE B —F
B 3 3k 429mm, TEYI M b ¥ itk B R MO R
3K 600mm

DX ESE, SRAD I FTARTE 14 A .0%5
J& 6500 [8], {818 12 200 48], HiEE P %k 76400 716,

1994

“7‘ 221!‘

7 A 21 H 20 8422 1 20 pt,24h i PIRERT
303mm,

IR IF R AT B2, /KIFE 40 ~90cm, X ANDT7.8
HAFETT A, HEEL R 2K 20000 7 T,

1594

“B- 6“

HREREHKBEM, BYNAKERRFRR
360mm,

FG7K FEAK A L BFER K AL Tm 38 B BRI AR HETE, K %
W AR IR KR L3 ~1.6m, RRAO2ZF
£ A FLT 4 A HESH K 5000 17,

1995

FUOSOST RS IER W, A RX MR
108 mm, '

BG4 30610 BT,

1995

:ig' S‘H

o5t e AR, i & MR 137om, K
M [X R FT 170 ~ 250mm,

AR, FEIS4 AL H3 A, BB 3000 JT 5.

1997

“7.19"

WA Bk 100km? FEHE N 28 R 8 A4 4 KR
IR e R, A 24h R R
1K 497mm, B 5 B R L BRI —F 24h FB)[E
F 390mm; # f () i A8, 2 K = &6 A1 —
24h PRI 250mm,

I HER %, 130 AR R M3, WL 0 & A B b
10h, Bi A B -SSR LA 144 P HBRF 2,600 2%
T EIER KSR KM IR EL, LU ZHB K
PEOE, K AR,

1997

“8.2"

“9710"E-H R 19 8¢ 30 oy 1€ F il B 5,20
i 30 S EHIE R ETE X B, A58
~9 g8 P10 £ ER KB Bl
W RS 100mm U E, D EMER
269mm,

T E AL A 4%h, WU EE BEYL P BT 36 WLEE, HEREFT B R
12500 5 7G.

1998

2000

“5_ 24”

T Lo’

SH24 DR, BEdi pF8H, AKX
AR, AL AASKERK R
L, R PR B| 413mm, B I K FE R
385 mm , 35 1 B g HTE R 343 mm,

FER HENUATREERATEG -FRkEE, &0
AR EH A 10.6 FIGRZEm;2 4 A3 KH
PR ;483 [a] B IE 1 3490 B R & ;6 8 ASET; HEES T
#5 18300 77 74,

PR EMBLEI, TR G RBE 24h,
FIR R 344mm, TR T YN H 1952 /X
FIH i R LK B R AH,

RIS MK, 2l ZEEE, FFER 6 AJLLT,S
AR HIREFHK 5100 75 Ti,

PEICHR(19 ~21 | 3,



.12 - H & K F £ # 12 %

ARAE RN TSR I IRHEH) 1956 ~ 2000 £ B[
R, BR TN MBEBL(NE4) , KR
il b [X P RO B B9 7540 B B B B K 2D 9 55,
FEFRAREYI MRS R ETANFRER, Ryl
BB L 20a 2257 T HRE L b F A g R ez,
LA S A0 S o4y A R 498 iy o A 25 R b L R b T b RO DR TR
FRL O EARAE A B SR T b AR, B R
MK FARTENFERREZ —, F % 1 5
BT B BO% K, 2 110 137 % A it o i B 1 K B (] 42
B LR 48, R A R MR, S 3
WA ERTHERHEAEYE, BT EERERA 1960 1965 1970 1975 1980 1985 1990 1995 2000

GAHEIX 4 A5 TR 8 7 B0 E B — w
EH4 1956~2000 ERVMEREERBEL

Fig.4 Change of yearly precipitation of Shenzhen

5 éﬁ% from 1956 to 2000

EREAN,
y=0.99513x-17.33758

(1) HFAREEEHBEREKIBEN—MEREER ERHKEAEER T, LAt K
FUB B A 25 AR RO B s R TR R A O A G B L 3 A B9 2840, X R R BUK I B = B 20,
(i fE B o e T BRI B ok, WL At iR AR 4 . &5 1980 4E4H Hr, 2000 FEIFE I X ZE A £ IR B T 1E 5L
TARH 1% 2% 1 5% B 3 Frift i B stk 608 e it BIEn6E B 5 %124 20.2% ,23.0% 1 28.9% .

(2) SFUE M T RATER AR X R IR B RRFE R B 0, B 5 58 B 0K £ 18
RS W R ch A T S i AR AL, FIRR AR TR UK AU BLE I B ASUK B K.

(3) LA FHRA . REIBEEHRENRNERESE BT RWIKA R RS Z B A A
M2, — 7 R BRAR G T BFE K o 2R AN 2 5 M- B 2R W29, B iy 2 5k SIS KA/ 2Rt
T+ BT R BB, 8 LA AR RRSOKA RS 55—, LA ARG RELRRE
i 28 RFRE A DR R R KSR RN, B TR RABTaBREEL,
T M AR B ) SR e () & SR (S R T SE BE XY R HUK B RES ; B TR EEE A, L b H FRAR T )
SR Ak 1) R (45 - i 0 U R B X R W MK R RS MR B o

(4) 1980 43 2000 FEHYIH R EE ;R F ST ERF N, B ORI K F A/ E, I
X AEREF SR AR R A R EY X B K E BT EN T ERE, DURSE A A AR IR A S
Rl gk A 69 KRR 0 E ERE A R R A BRI 3By K E A " EmEE RN, B
BT AT AR N R oY K, S A R i S B BIR R B4R IR0 8] AR AR , B R N B A
BANA, BT HEI K EELREYME £ SIET P ERRBZ —,

S E Lk
[1]  #EsR9, 0% R Biift SRS RAKERE—MWNEEZLHBES HEYI[1]. ARKFFIR,1994,3(2) 41 - 48,
[2] NgH Y F,Marsalek J. Simulation of the effectes of urbanization on basin streamflow[ J]. Water Resources Bulletin, 1989, 25(1); 117 - 124,

{3] Brun S E,Band L E. Simulating runoff behavior in an urbanizing watershed[ J]. Computers, Environment and Urban Systems, 2000, 24. 5 - 22,

(4] Toby N C, Arthur S T. The lmpact of land use-land cover changes due to urbanization on surface microclimate and hydmlogy: A satellite perspec-
tive[ ] ]. Global and Planetary Change,2000, 25, 49 -63.

(5] ®Z. FUHE L F AR ER LA SEN U PFR[ D], JEa0 LR A4 3T 4 B, 2003.

[6] %, RZ.EE FEHMLefAEEYRBEFAEEI]. £FFR, 2003,21(7) ;1041 - 1049.

[7] &%, $%E AN - R ARAEHE-—SCS BMRERIME AMA ], R ASFFB( ARBER). 2001,

1}:131 -13¢
(8] Solomon §1 S K. Distnbuted numerical model for estimating runoff and sediment discharge of Ungaged Rivers 2. Model development[ J].
esearch, 1977, 13(3) : 619 - 629,

(9] hBesk, EHEE, B0, ETESfEMRBERASRRELT]. REE,1995,50(3) 264 - 269.

[10] Aron G,Miller Jr A C,Lakatos D F. Infilration formula based on SCS curve number{J]. Journal of the Imigation and Drainage Division, ASCE,
1977, 103(1R4) : 419 -427,



3 B 2% A AR R Er R - 13 -

[11] Hjelmfelt Jr A T. Curve-number procedure as infiltration method[ J]. Joumal of the Hydraulics Division, 1980, 106 ( HY6) . 1107 —1111.

[12] Maidment D R. Handbook of hydmlogy[ M]. New York: McGmw-Hill Book Company,1992.

[13] SR8 MBS, ERITHTE SCS BIRHT WP RN M[I]. 5iEK,1992,7(4) :243 -250.

[14] HEH. BRERNHMAXFERKERNHZSEHR]]]. LREBMSK L RFFFH,1996,2(3) .88 -92,

[15] Rango A. Assessment of remote sensing input to hydrologic models[)]. Water Resources Bulletin, 1985, 21(3), 423 —432,

[16] Tarboton D G, Bras R L, Ignacio Rodriguez-lturbe. On the extraction of channel networks from digital elevation data[ J]. Hydrological Proces-
ses. 1991, 5, 81 — 100.

[17] Martz W,Garbrecht J J. Numerical definition of drainage network and subcatchment areas from digital clevation models[ )], Computers & Geosci-
ences, 1992, 18(6) : 747 - 761.

[18]  BINAAKE R, KHEHRILARER LWL AT E. EY RT3 8) B8R - BE— AR BELR]. 1994,

(18] HYIMLEAE. BYIAHHC(1979 ~2000) [M]. WYL % Kd A, 2001,

[19] EFE. FIAKEFEIM]. BEN 8K B AR, 2001.

[20]  #53K 4 8E B KTRRARIT E SN J]. KBRS, 1997,4(1) 11 - 15.

(21] Wi, FR KILKBASFEX S RWRIEN 1], ARKEFEHR,2001,10(4) ;30 -35.

il Sttt shnte SebEL SRR SLRLL Doete RRRit STELL TATEL FILTL LELIT TEINPE UTTSY TYPEY TURET PESs PPy STSC. PEEC TERE LYEES TYRE TRASS STTY TEEE TRTET TYTTT TRUET PRI Trrr Sra S e s S S Super s e Sugr Wy e

- El BRI R RS

2003 F£EIBRBIR B £
HXRE,EMXEAHRERR

SEZBRRAE", “BERKRSE" S FHESREAEE KA R NRE-T, & T
AXBNREARG G RRE AL SEATHENRE, ARR IR E(EERK.TFE,
B BFAR A RE)LUEAER S WEWTESHHE, B, BXIHERAE
ABHBATRERRZ - EZHERY A RBEREAARKERINHR, KEHER
WEM(BREHRAENEF HEMRE) , HEELARR  EZSERPAANRFR
1171 %38 AT 2 b KRBT KR4 M

SENRREG - HELEAFW B IRKE"(2004 £3 A 22 B), BFRMEK E (2003
FI0ABE)AXR “ERBRRE" WA FNATERAK AR B LR F A FENES, %
EAKENGRARG B RENDF G,

— ) A AR R AR



