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The interception process of rainfall in a forest canopy is very important in water resource cycles of forest
watershed. Most studies have considered the relationship between the interception in one or several rainfall
events and precipitation without thorough consideration of the characteristics of rainfall density and vegetation,
and therefore little of the study results can be used in a distributed rainstorm-runoff model - After carrying out
some simulation experiments in the lab, the authors obtained data of interception process in unattached events
with different rainfall densities and leaf area indexes- Based on the data, the relationship between rainfall
density and the maximum interception per unit leaf area index is quantified- The change of the interception
ratio with the canopy humidity is also identified- Hence. an interception model. in which interception is

calculated using rainfall density and leaf area index. is constructed with the consideration of canopy humidity -

Finally, with the simulatidon experiment, it is concluded that the precision of the model is 91.5%.
Key words interception, rainfall distribution, model, rainfall density. leaf area index

X AR R B MO, LA 2
TR EA A BUAK RS- AR 7
RERTERE . SN E AR LA R R ARMOK

st T KRR AR LR R (A
A5 BEVR FE R AN ST B A RO B 30~
40 R R DIAERIRFR Z DL SO T T
B, g AT LR R sl LUK R B R L 2553 R
TR H T LA B FE R bR S R T

WS B #5 . 2004-01-11
hitp //j()umal -bjfu-edu-cn

LT 02 AR Rt R T 75 X 3¢ 1o 2 i
TSR AR B AR A5 AL B VRN g8 01 i A S5
S AT ARTEE 4 T 1 S5 1T Ay v A b 2 1 o
FIBE | ARSI FE A LAT ) DA B2 R B 2
FRRARE TAR0% » AT AR i s It T AR S
LRI /K SORER S T L 4 DX 358 % 28 4 Bk
R _EKSMEFR A FERbL h 2% R A B (558
AR RIS 420 37 A i ) B bR e A B A R 2

KSTE . 5 F SR & T Ie00 B (2002CBLLLS03) o [ Bl 2% RGBT T A2 H (KZCX3-SW425)
B e, T2k BEBICR . EEOO AR i, 024783970331 Fmail ;anchiwang@163.net Mkt 110016 P o = B2

W L BH Y A= 2S5 -

ﬁ1f1’ﬁ%%5%§iymfﬁﬁﬁiﬁﬁﬁ%ﬁm$7§7ch H 3 . 02483970337 f£#.,024-83970300  Email ;tfpei @iae-ac-cn  Hihl . 7] -



%28

EEESF  SISEE R 9L SRR 39

B0 R AR SO T R ST RN 58 3 AR 44 A 5K
F W R A ) 5 B 7E S0 M MOR A B 8
HB AT, 51 H 5 o A - T AR R 4L
Z AR e R S AEAL, A A B AR
T ABER ) RO B (AR I -

OV Y&

SEIAE A B R B LB Ah e S R FRAK
IKSCRE 9286 % 1 BEAT, HEER 1 BRLL K Z A2 ( Picea
koraiensis ) > 5256 FIR . A 4.1 m. BRI ST AR
421 m" . W A S R N IEF S 3 S 2 A
AU I IE R A K FERNE 00 em A3 1%
AR EA N A AW A ER I AV A
FEIA AL il BT T A i i A SRR AR
J90.5 He- FETHEMLIE S S 34T N LR, @at A
By AR AR T AR AR 3L [F] B A LAT-2000 76 2%
AT (Plant Canopy Analyzer ) ] & H: M- 1] R 48 %4
SRR I T DU 2Lk S0
SEE . WO 5 S0 Z= pE ALY 6 38 X
KB 4 b ERE R K 5 2Rk, TR T R 1
RS

HE TR IR SR MR B ) ) TE e
A TEARFE £ 4.53 N iEAT T 10 350 [R] Wy o ) S 3
(S5 7358 A B.C.D.E.F.G.H.I f1]), Jiik
RETT AT B8 43 53 . 0.79 1,32 1.40 1.63 1.67 1.87.
2.10.2.19 2.35 F1 2.46 mm/min- EVk. 76 & M TR
2.10 mm/min FXAET 7 ANAR[E R B2 Al Bl 52
35 (L3453 K L .M N0 .P F1 Q). MTi FH4s
¥y K. 4.1 3.84 3.51 3,14 2.79 2.07 i 1.35.
HT BIEARAL BE T T 3 S (LRl
F:RS.T), 2555 5256 % B 1 T 58 4351 hy 2.46 1.40
F111.85 mm/min, MRS HCY 3. 14 2.79 F12.07. &
J& 8 T i R G R K B MR R Y
A EJSEIR . X} 2w AR B S 7R I R AT T 3 W
SR R RN S0 (SR B A 5 4 A ULV W) s R 3 1
Sy 1.14 1.76 11 1.95 mm/min-

2 BAEREH

WRIEAEDTSE, R e B 1 F i 2N R
(048 APCRHIE RTRRIE AR N T4 . |
ZA T LB BN B A R R O
IR ZERARKR KR - o T S8 A R Se g = Y
I RGHEAT T 1] R AR AR R T R I TR I 22
B Ik B A U5 2855 B A TR 3R R S AL BCRR Ik
AIFERTRFAL - A TAEBRAAE A B LAE B 18R
Je M AR R A SCT RS2 AR A, BTk

B T AR FE B R - TR AR S5 A AR 8 52 TR AR Y B
B 2= FFEWRHE. AR EE R SEL .
REIEE R N 2 fh7 ) PRI T0ER R AR A S
AR Ry GnlE L BroR . B3R5 2 T Y R
I R(t) 275 (mm/min) - 2835 bR 5 IR T8 88 2 26
TGS AP(¢) (mm/min). AT S0 TR0
TERFNEH R A TSR (F ) N 1(¢) (mm/min). 0
MR 7K P 7 FE R 453
LTR(z)dt = LT AP(t)dz+LT+TI(t)dt (1)

K T NRER IR T A A% D (R A B T
i), — R, Tis=T; T M TR RS IARER ; R AP
0T 2] R AL
RIZREMELL FEENLE 2 AW T o(WIE
D), HE AR 2 BBREL A S, (2) 375 (mm” ) - T
B TR XS Y A Fe KRR &0 b (mm), BT @
Kb BT REAR B 1 Fe KT B G, (mm” ) T 2675 0
G. = Su(2)k (2)
K26 TR R UL, T R0 & B AL Y
FRME IC/IN + AT %o BELASE P T R X B ) e KR B B ™
oA, RS T & ORUE E R REL. X T
SR R R TR 24 Az UR/N, 1T L2
WS MRS H R SR B v B AR AL N T g A P T AR X
R KB BERR A k(R)- a0 BRI AR T A
TR B B KB & R I K& G nl 3
/j_:\‘yg:

J:Sa(z)k(li’)dz

G S

7k(R)J(:Sa(z)dz
S
oA, 1A ARG S MR R T E K
. R RE(D), G BT RAFRIR A .
G = :' APd; (4)

KOG HTHRE BRI EEA 7 k(R)HE
J& AL T R RO T G- (HSERRA R
B2 o PRI A R 5 B AP SRR B 8K T 2501
K AP(t). ¢ BBUETEE A0, T1]

HEFH o A KSR AP, (¢)
U3 AR S AR H AR g e 53
OtRS; z (5)
Kb, o HHETE R IR A B R R R
A BUETE R [0, 1] ol T 9 AP RE T 1) 3 i
fy et 5 A [ T 2o R A LL BN TR (R Ak

= E(R)IAT  (3)

AP, (1) =



40 b x M kb K

2%

¥ R

\ v

Al
L it RmEE
FIGURE 1 Diagram for calculation

S+ TR  EL A SR R A S

THEA R B TR
AP(1) = oRIAI (6)
SINGRAE MR T L R Y TG A0 BOMod i

B K S H AR OB BRI EL) . B

B — P(t) LAP(y)dy (7
G k(R)LAI
Arh, P(0) AR BB B A () » ¢ BB
BB N[0, 71 ] B AYBUETERE M0, 1]. M o ATAZER Yy B
FIBRAL B a= (B, M4 (6) B 4
AP(1) = f(B)RIAI (8)
i P(e)EATERRN

P(1) = J:AP(L)dt — RLAIJ:f( Byde  (9)

AR (7) L (8) Tt ot T3 T M A O I . K
e B R R R AR OB TE B L UL i R A
FOBYRN k(R b5 Y 8 9 st A 3 AT LA S 5 14
153,

3 S

3.1 HiEsLE

g R SRR T 10T I i B R
2k (HZ A EEAS B ER N — 2 B K, B
LR R 2 — g IS Ta], B ot T i ™ A —
AR > ITT A RE R S0 ) I o 2 A O v T
TERE. T AS B R R R R AR B ST N R
IR GE 7K AR SR T 28 GERHL I s AR s
[SER AT L 3R KM RS AL b
AR EFUR, b RFKT R AR T KR, Q 2%
D Wi Hoh s L R R I AR W £

KR RIRER 7 7K A5 2 K AR A H T i
B AR AT 3 /Y 5 P » A AR S (1) #5
W R R A 2RO N

P(T,) = RT, — LS ¢t — T,

t

Jth (10)
T
P)=R—h— L — T, <<t<T

S
A T 0 H T T S K A B ] T Sl 45 38)
P Q WATLASEIASE: b L ATARYE O 55 A W
R YRR SR ARAREK e (10) 0508 .

RT,
L="" t<T,
S
' 11
Lth o
h=R—L — T,<<t<T

S

T ARFESEES UV A1 W 45 R (DL 2). 155 3
Sl R Y. A K B AR 2R 7350 O - 0591, 0.587 i 0.594
mm B =E AP FHEHEV R R SR KRR M L=
0.5 mm- DAMERIRFFERY. Q 5 h ZIAHFE—E e
ORISR A () 53] 1 & Z Ayt

WIER s a3 FH RIS -
10 000
8 000 -

6 000

4 000

A /(cmP-min)

2000

0

200 400 600
B i /s

2 SBUV W g R
FIGURE 2 Results of experiment U, V and W

1.2
10
g 08 F o&d?
= (o]
[}
X
¥ 06
Yy
B i 7=0.01Q0-521
04 R2=0976 8
02
0
2000 4000 6000 8000 10000

i /(cm?min-h)
B3 Q5hzRMER
FIGURE 3 Relationship between Q and h
ME BRI RE . b 5 Q BRRITR N
KBS R R IS iR/ 3 R R B S
58 Q HhrHRARAN.



%23

EEESF SISBE R Sc I SRR 41

h=0.019"™ (12)
Forp 2 R BER R 2 LR 3 v Sk
TERBI(12) J5 3 FT LR SIS 2 in s ek,
Pk R R R AR AN (10) 1531 B R 5250
S BB BRAE = T AL e, TR 4.

12 ¢
. B D
E
F
08 | i
g ]
E o6 |
bl
8E
# 04 |
02 |
1 1 1 1 ]
0 200 400 600 800 1000
&)/ s
09 -
G
(b) K
L
] 06 |- v
g N
B N
% 03 o
0 100 200 300 400 500 600
ES
08
(©) R
06 F
£
£ S
A\ 04t T
8E
# 02 |
0 200 400 600
NG

B4 TSR R 25 I R S ) A B L

FIGURE 4 Calculated results of interception process on each experiment
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