5526 % 552 1 KB oE o R Vol.26,No.2
2015 4 3 J ADVANCES IN WATER SCIENCE Mar. 2015

DOI: 10. 14042/j. enki. 32. 1309. 2015. 02. 005

TR 5T X /N I R R M R BB SR IR
S, % R, AER

(T EBEABE AU B S E AL E, Jbat 100190)

WEE. BT 4uaghig iy fsr T — A58 F T /NS YR I R 7 I e AR 0 3l g AR e o Ml AR N R
AN DRI (M TOT 395 e R G IX 3 B B s 0 P 30 ) A s 7 o AR A BB, A3 T /N R 4 P A
SRR PR AR A, SRR . A A A R R XN I SR 3 Yk BB R A R P SR RS 5 TS U8 DX SR A A
B IR R RN AT T P VR R AR T i X, BEYE X ISURK BCER R T 423 X 3k, ELARPA BER R, 350 22 51l 6 B &
TEZIFFESRAT T, F U X AR SOR T 3R 3 Rl DAY 3 4% 30% BT EE A5 T KSR AT 109% Fi1 2091 P BE A1
TR 3SR 445,

R NG BRI B MR AR B WOKRCR

hESES: P333.5 XEARERS: A XEHS: 1001-6791(2015)02-0187-09

FI 20 thal 50 EAALOK, K B ORFFZBWIE T LN BEA B TT, AR TR BHERDEAZE G M4
HIRHE RN AR R R Ry B R K HARREROR . BRI, TRARIS /NS P el Bk e A o
PRI AR, RGBT AE Y T R A EEE S HATE AR BOK PR RCR BT T B AR
TN RBETF I . Qi Es A ok S o bl N TR R L, A TR AR R AL R R
FIFE ST = LE R B2, BRABL B 7 DRASCR AN T 0 by A B T AR P s, a5 R 7 8 A0 20 4 DA
Koo NNEZSED R IAEDYE AR BHE 254 BA BN EE D ECR . FOUIES™ | Fu il Chen™ &
B, YE ATCA R A B RS S BOR R T AR AR KRR AR L AR X 23 ) 43 B 43T . Zheng S TIAH
T 3R R AR e Xt 7K 0 P4 M 2 3 o 0 A R R S, Sl e ST A A S 3 PR A b 1) B R 14 7 Ak
SRR A W 2 B, H AR,

S b/ IR SR 2% M St B8 A AN TR) DX AT 7 A 14 R R AR AT AR RN ) - 3 T DX 7 3
SEAREFIAB BN, TR IR AT A o DX ] B S R A B AN A S s 2 IR 7EAR I & AR AR
AR, IR R DI )R LSO, A DI O 8 S Y 11 D™ A i ik ey B R (A B
T/ AP K AR i i DIl g A e DU W 7 9 T P 7 o g T AR 244 PR o A s B
TRARTIX 88 e rp i 3l g A Ll b LA

UTAESR, oA N TR TR K, ARSI S R ARt T AT RE T B RO I, B R
BRSSO | Sk AR SR ST T A R G T R Y 4 A N R R, SR AR
R TR A R R Y B, Liu S5 C OIS SR R B T N T R 4k Sl )
PR B 2 1 AR A S AR, AN ALRERAAR RS AR R R TRl R, SRR
IR X R s ] T 7 ok 2 ) B2

s HER. 2014-08-05; MI4%HARATIE]: 2015-03-16

P 2% K RREE . hitp: //www. enki. net/kems/detail/32. 1309. P. 20150316. 1453. 005. html

E2WB.: EEARRAREERITH (11202216; 11432015)

EZ®IT: 2UHI(1986—) , Zo, BRIGGFHA, LOMFeE, 32N R soK SRR T 5T .
E-mail; liyanmin@ imech. ac. cn

BEESE. XHR, E-mail; qqliu@ imech. ac. en



188 KB B %26 %

ik, ASCEET Liu 55200 Gl e A, oD A A R A BN, R T RE
BRI AN [RTAE D6 PF T W 7 e A )/ Nt ™ . — 4 8l g~ R s Sl WA [0 o0 A1 26 1F /N it del™
T AR BB AN TZES: SRR IR 53 A5 06T /N3 it 1) 52 LRI R A

(AN - Wt e | ) W e ot R

PR/ DN i A S0 T RS A D S ATTORA A o R ] 2 A K A /N ) 20 Dy o+ i i B
T {838 B TCAE R AN T T AR I R B TCAFAE T T BT 22 8], 3T RNV 1 B0 22 [l VA OC AR 4 . B LK
LB —AE I AR R, IS DGR X 4 DAL,
1.1 HESRICRER
N T A BRI PR AR, Liv 80 TR SR IC N M T R AR, SRR T O &
ER 4z sl HAaH iR
o, o, o,
ot dx Ay ¢ (1)
g =uh =h"S;"”/n
A h N KIR, m; q jﬂﬁﬁ/ﬁ%, mz/S; peﬁﬁ%{—ﬁﬁfﬁ, m/s; n A Manning EX s/mm; S,
K IR, ST S, ROEBERE ; ¢ g 0800 x. y FIEATER R, ¢, =qeosy, ¢, =qsiny, ¥
KBTS x5S
KIRKER G 78 K750 | TP | TR MR E SR G PR TR er, R RIAR AR e H
IIWER P SFAR . i, ZIeMgaes | TR LU, (1) P AA SRR EE p, AT RN
p. =pcos = J, — i (2)
Kb p NERTIR, m/s; 0 HPMBEE; J 0y ¢ 2B R, m/s; i A TIEABE, m/s,
B FZEBT SR, B S e B oy A% (K 1(a) ), FEREDBAITIAE T i R MoK B L i
WK ISE(E 1(b)), SRIE R A% B ) S AR SR BT BUK &R0 E K BT ), JEASURTE « . y I
B (E 1(e)), FHEAMSRHIT,

A

=

dx \
D & I
(a) PSR 93 (R DR 436 5T (b) eI FICTE A (c) HATC AR o %
BT POAR BTG AR I A3 s B
Fig. 1 Sketch of mesh and the runoff decomposition method in each cell
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Fig. 3 Comparison of calculated and measured discharge processes at Datianbao station
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Fig. 5 Vegetation runoff reduction efficiency in the designed regions
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Table 3 Flood peak delay effects of vegetation for different crown closures
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Fig. 6 Flood peak delay effects of vegetation for different plantation zones
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Effects of the distribution of vegetation on small
catchment runoff during rainstorm events *
LI Yanmin, AN Yi, LIU Qingquan

(Key Laboratory for Mechanics in Fluid Solid Coupling Systems, Institute of Mechanics ,
Chinese Academy of Sciences , Beijing 100190, China )

Abstract: The distribution of vegetation in small catchments is an essential factor determining the generation of runoff
during rainstorm events. Using a novel two-dimensional dynamic runoff model, we studied the influence of the distribu-
tion of vegetation on rainstorm runoff. First, a kinematic hydrological model of rainstorm events in small watersheds
was developed based on a two-dimensional overland flow model. It included canopy interception, surface infiltration,
overland flow, and gully flow processes. Data from three rainstorm events in the Heicaohe catchment were then used to
verify the model, and good agreement was found. Last, the model was used to examine how the distribution of vegeta-
tion and the canopy density affected the runoff process. Model results showed that: First, the vegetation significantly
reduces flood discharge and postpones the flood peak, depending on the location and crown density of the vegetation.
Second, the efficiency of runoff reduction is substantially higher in downstream and steeply sloped areas (vs. upstream
and gently sloping areas) , and the degree of crown closure enhances this effect. In fact, in this study, the efficiency
of runoff reduction was three times higher in downstream compared with upstream areas, and 30% crown closure resul-

ted in 1.4 times higher efficiency than 20% closure and three times higher than 10% closure.

Key words: small catchment; runoff; kinematic model ; vegetation distribution; crown closure; runoff reduction effi-

ciency
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