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Abstract: Land use and cover change ( LUCC) caused by rapid urbanization had remarkable influence on urban surface
hydrological processes. The urban green space as one main penetrative underlying surface type, presents a strong storage-
infiltration effect. According to LUCC, rainfall and runoff data collected from highly urbanized area in central Shanghai in
2000 and 2003, the hydrological processes of LUCC with areas of 2. 60km” and 2. 77km’ adjacent catchments, respectively

were analyzed. The results exhibited the green system, in a highly urbanized region on a small catchment’s scale, had
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obvious storage-infiltration effects to eliminate total amount of rainfall-runoff, and to extend time-lag of runoff flood peak
Case study of two urban catchments with a similar boundary condition, 39. 13% and 27. 36% area of green spaces
respectively, showed that 10% area difference between green systems, and the differences among green structure, cover
plants and soil types could cause (i) 0.3 difference for annual runoff coefficient between two catchments; (ii) 20min
extension for runoff peak in the process of 42. 8mm precipitation within 24h; (iii) 0.1 runoff coefficient elimination beyond

270mm storm runoff process within 24h.

Key Words: urban caichment; LUCC; green space; rainfall ; runoff; storage-infiltration effect
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Fig. 1 LUCC from 2000 to 2003 at research area
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RS E AR A AR 5, B R PR SR SRR B ™ st B (U VT UM 52 i - i ) P S R AR 4k
R R S R, T L FE SR A e b R e R A Rl R A 22 S, N TR T R s A RE R, 13k
FIRERESEHE T ENR (L)
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MR PR AR E 2 besn R RIFIRR B AR AR . ARABXI A ™ MR 252 A 3 R R 2K B0 B 4
85 AT HOR E Fr ik, AR S0 S A AT 2B w0 K e IR A o b T BT S R L A SRR AR iR
Tl A T 3R 2 R AR E o B E R 2.3 4.4 .4 T4,
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3.1 A FRRHME

EFIC AR AT A X FHIC 7K 38 2000 1 2003 4F 4 Hu i S 2 L35 1, 2000 4F R I 7K 388, 1 i A 2 A
HLE AR > Tolb i > i s ik > BT SR > KR > AL @AM, o EAMRAS . T
b R T B B AR R R T AR 86. 17 % 52003 4 At B HE P R A 284k, R W& > WE A2
R > Tolb i > TERET S > A3E@S A > KIR,3 FF R EHMmEE G SEAK 83.14% . KM HIC
7K 358, 2000 4 = B 3 2B M Ry k4B AT 22 P SR RTE BR T S e, = 5 B ARG 87.70% , HA A S
SR Tl A A K IRAR & 12.30% 52003 4F B3R B AR A0 A 2 s s A S L U 3, o5
B 87.07% , HAERT KR 12.93%

£ 1 2000,2003 £ 35 EL T A 30 F) AR BTG
Table1 LUCC of two catchments in 2000 and 2003

230 FIZ B Land use type
LAk Xl X BB S b8 AIEH T A
Catchment Year Residential Road & Green Water Public Industrial
district square space area building land
EJR Guoshun 2000 (hm?) 43.190 17.859 99.087 11.552 6.640 82.397
L Percent(% ) 16.57 6.85 38.00 4.43 2.55 31.60
2003 (hm?) 72.730 19.362 102.020 11.126 13.474 42.013
L Percent(% ) 27.90 7.43 39.13 4.27 5.17 16.11
)2 E Change ratio( % ) 22.80 2.81 0.99 -1.23 34.31 -16.34
- a=podis] 2000 (hm?) 130. 639 35.140 77.111 1.081 31.824 1.181
ChangbaiShuangyang ~ FE Percent(% ) 47.17 12.69 27.84 0.39 11.49 0.43
2003 (hm?) 119.822 34.735 75.775 1.081 45.563 0
L Percent(% ) 43.26 12.54 27.36 0.39 16.45 0
)2 E Change ratio( % ) -2.76 -0.38 -0.58 0 14.39 -33.33

BESRE A BB HILK IR ZS [ A48, (B KBTI E L AR B LA AP I ERRER, RAN
F 3 AR E T, 2000 4 ENRICACRE A B XXFHIL KR, 78 Tl s Mgl B8 G o b Lo 3%
30.42% F110. 16% (B > 30.60% . 2003 4E BRI AKIAE Tl FE R4 2 i LR b 22 BR A 4%
KIBEEDE/IN, 22508 16. 11% 1 - 15.36% , & B 22 7 WHr KB 11.77% . $i B SCS #EAI Xt 3k
TR BRI K B T B B 4028, FRBEARSC 6 28+ M IS R v 4 MR AGEA D@ K B T i, A AR E K
BIPHHE, #BI5025,2000 42 E R AKREK M K BT $08 He i S PR FIC /K805 14, 20% ,2003 4R 33
—BHENB 15.65% . B THMEFEKE T HEEA R AH 9080 A2 5 8 3 81 P, BLK R )%
TK BT ST B AR K 22 Sk X & XU P Y R T AR T AR T A TR 2 o
3.2 AR ALSR
3.2.1 LRI RREIZNAE

R4 1 T8 B ILKIR 2000 ~2003 421 L3 A sh7 8 (B 2) . 2000 ~2003 4F, B ILAKE A Hh g
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ﬁZ E‘Jiﬁ%%ﬂ%ﬁf E‘J‘H%i% ZV_; % , ﬁ::l: ﬂ[ﬁ Fﬁﬂﬂ %?ﬁ'ﬂfﬁ 'ﬁﬁ L;\E Fﬁ Fig.2 Land use change rate of two catchments from 2000 to 2003
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o B R IR A A 22 R R A S U, 3R BB PRI K 38 2000 ~ 2003 £ A SR s A FE B K
B R
3.2.2 tHFIFREESN

IE 2 15 H 2000.2003 4= ENRIC KR - A HEEA48 8053 5 353. 14 F1 352. 37, K W FHIC K3,
SrB 371.42 71371.86, BRPILAIR:H BRI RAFERE, T8 T4E 231.92 MERNEEXIR, N
BT 249.07™, 2003 4K FURIL AR A A5 08K T 0. 44, 5HIB K a0 & 192 BIRIC KR
2003 4E8% 2000 4E FFET 0.77, BRI A AR BERHE—FDIRK, N 1990 ERFFLE, LR
THEBRIE AR B, “ —FE—RE, ZAE IR R PO X & R AR TR & B WThREE N7, T ] AR
WHFEBKER . 2000 ~2003 4FENRICAS S Tk A K28 B, B HIm HE s Amfmadt
B M, BH IR AR SR AL B b A B 0, R BUX IR - A R B LS A8 BT M. TR AL KRS
To b A ) BB F IS E R4k, BT 2000 ~ 2003 4F + 3 F) FHAS b B /)N, HER A S 4b A JL a3t i,
FEH MM FRESAIREEEE L
4 LUCC W7k &S
4.1 HIEZN
4.1.1 AERETZRREEE

2000,2003 4F EFAHE 5 XU HIC AT F 24T R 4512 934. 5 mm f1931.2 mm, AREE 3, FIF—7T
Bl H E I RPRE BRI RS, 2000.,2003 4, B RICKISAE R R %5710 0. 470 F10.370, K AW FHIC
KRS F1 0.796 F10.751, 43 FILEIR ARG K 0.326 F10.381, ZEILASRE R JEAR | FETRTR BE 10 R )45
A ZHRLMETHRT , HIDKEFERRE RN RER SH LA 85 56, b F H RT3
R AREA ARSI , e A ap SR M /K I T B B LIS R R R 2 B E T, Wi R
G T S [E 2R AL M R AR A SR R E A A . LT ARAR R G, 0T SR R G B Y B TR Y
BEHBRFEE . REER T ERESAR, BB ERRREA, £ AT, N 288 FE 2R RMER.
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20002003 4E4< H X FHIC K85 B K Sséak s AR HL 4] 9 22 5753 31 10. 16% 71 11.29% 3% 23 HLIL /K 388
FERMABAPFAEL 0.3 ZRMERZ—,

TN S e MR, SR L R DR EN AR AR E N E R, EPULKE S E =
VLA SR N T A5 92.0% ,BEHYILRE AREMIEASE, B THRE AREFNERFEEAYIR
ROEHYIR AR R T A5 3 T R TR AB RS , HREEME YRR, 22 1R AR LR
BHREBERN, Bk, HHERE ABERAN T 21.2 ~93. 4mm/h 28], KEAXHICAKRSG M AE X 5
MAEES MY B YR EZO AT RS, S TEENEFRAMATESEHEZ AT,
FERERRETEREABRERSENNL KR ERSMHEEFE 1 M HEBRNES, (U 5.8 ~8. Imu/h,
Besh , BRI K A7 7 — RE T AR EL A BRI T 2 [l BT R T MKkt . A BEIE B , 2658 SR AR LB
Gl T MR E MG IR ABEREMHT, TMASMTLIES Bt 8 HEH 3 FU ERERAER
B, d BRI R, 2 10% RSB TER G122 , DU S 4+ BB A0 + SR B R ] 2 X Heil
IR R R EF KRN FRTTE

® 2000 0O 2003
6.0x10° - 1.5x10° -

IR S K EW BRI RIS
~ 5.0x10° |- Guoshun catchment area 12%105 L Changbai-Shuangyang catchment area
g . .
o 40x10° |-
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i 2 0x10° 6.0x10° |-
:‘g OUX — )
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Fig.3 Rainfall-runoff relationship of two catchments in 2000 and 2003

BREHTIRER, BT LT X i F 4L, 1950 ~ 2001 4R 423 RO 0. 53 g K 3
0. 71, 3K IR % 33.96% * . ENRICZKIR 2000 ~2003 4E4% % A ¥sfe 1B > 0. 100, XA 21.27% , %
B DARERTSE , -5 RN A0 2 TR B ey TR 0 R R B 8 Ak S B A Bt e I B 3 A 4 3 1A B 20. 2%
~28.9% WL AL o 2000 ~2003 4FEFIC KRB G L FIE 00 1. 13% AR T2% R T R
B, BRETHARESHAN, st KB NNRES TR EERBRK AT B A8 KK EER
Bo A 1999 45 ST e g T FF & s SR T BT X SEME 40 ) MU - B B A X G BB 35 35% ) b,
£ ASEE AR TR A SR 15% . 2000 ~2003 4 BRI KIS 57 % 8 I LL iR 11.33% , #2005
HEA X LR ALGHADT 15% 89 A, Fiid B A X G i bk MO AKRE R 1.70% , 3% 2
EEIC K 35 2003 4E 723 R B4 2000 4F38/) 0. 10 BRI Z—, 2000 ~2003 4F , FEFIL /K 38 A 8 2o HL 45 4
TR 90% 8 24 A B G M Sh BB Ak B 0 B R BRI, & FOWBHIC K 3R 2000 ~ 2003 44 - i F
KEVEN A, SBHAER T RHT B,
4.1.2 BEMFRETRZTE NS

Xt FRTHITCRE TR KBk 11 d,2004 4£6 H 15 H ~16 H 24 h R &k 42. 8 mm [ KT % 0 S REF =
14, B C AR P A TR 2 0 SE T R 40 BR L 24 b EARHKE 435124 31504 m® 71 38901
m® (B 4) , ENFIC AR ERA /DN FE AL AR 5. 7%, BE BB ERRE LN/ NTFEEY
19.0% . 5/hREICAKBREIBIFIH ., R K R ERIL AP b an g R MUE0, Alinavekir ™ I 74K
BRI BN SRV A5 1 20 AR/ R AR L S FR 0 /N R S K B B R 35. 2% , 7E U1 BE B VL. L S VT TBIT
SRR DI F AR AR TTHIR 10% ~20% Bhigm 8 mesn" A E R EE, D E4E KX M) E N
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RKEBWEMG, B TFSMRGNAERNIE AN —REBW G ERH S, FRRERHHMEERISE —ER
BRI, #140,2005 428 A 5 HZE 8 HW“EH” & NEIE T4k Em L gEXN—K & X, B & R
AR, BRI KSR A BB RIS F & 43 AA 3 271. 4 mm 1273, 3mm, BFERBWRE, B L g
X 20 a —BEBGTRFARE, BR AR 18 0.777 #1 0. 889, ST MR E KGN KEFEN, SRS
of TR K 728 3 B T 0 A A P R AR AN A0/ INBR B P T R R R L (HBh BB BN T 5, I R G I FF7E 0. 112
MARARER , H BRI ARE R, EC S SR B i 43S E R 5 8 x 10 m’,

4.2 FEAECR

W AR B LA S5 5 R S RN R, R A FKICHEREERXKES. F
B, BTTHEK RGN 5EE , W0k B IE P B AR K S A HESE A SF , W TIC WK 8, (KR it
0 H BRARHIED 4R AT, T SR 3 R G A T M R AR 37 2, 0 BEAE B S 28 P TR A e () BRI o X B T 3 e
2004 46 J 15 H 8:05 ~16 H 8:00,24 h Fij& 42. 8 mm [ R FHEIE AT BN, FILKIR =L RS B AEER
KZEH. WE S 1A, ENRILKISMA TR 2] 20:06 , FEuk &K H KA R B R ILTFFILAKANL , 1A R B
AHEF 12 h 1min;20:40 HPERETRHIE(E , MR TG (E H BRTE 23:00, < BRI /K 3838 3 FF LA ] [R) B
20:40 , 7RI (E H PRTE 22:40,

~—— [&TH Precipitation
—— P& & Precipitation e [ AL 7K 3 Guoshun
e JL’YEIXXFELDJG«"& ihanghai-shuangyang — KEWFEILKIE Changbai-shuangyang
------- 7K 3 Guoshun
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€ 60 - 5 6.0 10! o
= £ £ 1 15x100 4,
8as | 4 45x10t B & £ gé
i % 2 g z ME 2z
a =1 ‘7 172
€5 50| s 30x100 B 2 &3 10Xt B
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B4 XCARERERE G RRMR BRI EL (2004 £ 6 A B 5 XTI SRR TR 44 T A IR S X 5 B e O A2 3 0 S
15 H 8:05 ~16 H 8:00) g g
Fig.4 Cumulative runoff graph of single precipitation event Fig. 5 Delay effect on runoff between two catchments at typical

precipitation event

PR R AR TR T B8 BRI /K T 35 e R A 2 e L e ok 3] ik [ 450 T o . 3% O TR B 300
X SRR BOK B 55 PR B R AR B T S i I A SRR AR AT o R M OB S
YERARTRRE , Z 2B L H R AR, a0 TR &K & A v ERat R K BT iR | R 5
Shnt, SHE R AR A IR R GBI K, IR RN BRI RE EAEER
FEILAK BT AR AR TR B PR VB UK D3R S AR AF R LT, 3T 24 h RRTE N KIS
T, LKA AT AW ER, LHREY 10% S RE R G257, LIRS Es B0
YA R R I RVEA , B BEMELK AR REE G TR B XUHILK L 20 min B ERRER,
5 4ig

(1) BB KIPY , /NRBESRTT I A PN B3R SR R 4T , BB S MU iy /K 120 B B AE R T
IKAEFEHE I DA R A B B A . SRR H B S RO WA RS R R M KL
BHEEHRT,
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(2) RO, G REER LB 535 K 39. 13% F127. 36% , J1 74 AFHEE B X bb /i ROBE 3 i IE K8,
P ,10% Ry SR R GE AR LL 22 (SR AR S R R B UM D S B A T 3RS E A B S R B 22 57 3L (R Al o T
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