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Simulation of rainfall interception process of primary korean pine forest in

Xiaoxing’an Mountains by using the modified Gash model

CHAI Rushan, CAI Tijiu", MAN Xiuling, WANG He, GUAN Junqi
Northeast Forestry University Forestry Institute, Harbin 150040, China

Abstract: Primary Korean pine ( Pinus koraiensis) forest is climax community of Xiaoxing’an Mountains, in northeast of
China. It has significant influence on regional ecology and hydrological environment. In order to investigate the canopy
interception and allocation and evaluate forest hydrological function and benefit of virgin Korean pine forest quantitatively,
positioning experiments were implemented during two rainy seasons of from 2010 to 2011 in Liangshui national nature
reserve. Throughfall, stemflow and precipitation were measured and interception loss was subsequently calculated. On the
basis of the observations of 21 rainfall events which collected from local weather station and forest stand respectively, we
stimulated canopy interception process of virgin Korean pine forest in the Xiaoxing’an Mountains using the modified Gash
model. The mesured values of total preciptation, througfall, stemflow, and canopy interception loss in virgin Korean pine
forest of Xiaoxing’an Mountains were 514. 1 mm, 373.19 mm, 8.02 mm, and 132.43 mm, respectively, during the study
period. Throughfall and stemflow were all significantly positively correlated with precipitation ( P<0.01). The simulated
values of throughfall, stemflow, and interception loss by modified Gash model were 370.91 mm, 16. 14 mm, and 130. 07
mm respectively. Simulation value of throughfall was 2.28 mm lower than the actual value, with a relative error of 1.75% ,
while simulation value of stemflow was 8. 12 mm higher than the measured value, with a relative error of 50. 3% . The

simulated value of canopy interception loss was 2.35 mm lower than the actual value, with a relative error of 1.81% . The
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stimulated values of throughfall and canopy interception corresponded well with measured values, while for stemflow, the
simulated value was of great difference from measured value. Our findings reveal the Gash analytic model can be well
applied to estimation of canopy interception loss of virgin Korean pine forest during rainy seasons in the Xiaoxing’ an

Mountains.

Key Words: virgin Pinus koraiensis forest; Gash model; canopy interception; throughfall; stemflow; Xiaoxing'

an Mountains
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Table 1 Korean original sample to basic situation
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Fig.1 Characteristics of rainfall in experiment site
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ARG E R SN R IR GO A R T 2550 5 R AR RIS R] 7= A SRR AR A AT REAEAY T35 7K i
TR S AR 25 8 IR 7 A A 250, 30 T B AL (K T S A SRR g R R R e AR P
ZR R ik LR TEE A B B 47 % |, 2R UMK TR A B 1 SR R 3 LU R AR A

F2 FAMBIEM Gash R FNEFSRE LR

Table 2 Observed values and simulated values by the revised Gash model

i H Trem S/ mm fﬁﬂl{ﬁ/ mm
Observed value Simulated value

[ R £ rainfalls P, < P’ 3.08
ML P, = P’ Wetting-up the canopy, when 34.7

[ TR 3 75 P 4 2% 42 B Evaporation from saturation until rainfall ceases/mm 61.23
VAT 5 B9 7€ & B Evaporation after rain cases/mm 28.83
W ZL7M P, = P", Evaporation from trunks, when 0.58
KAEM TR T-FEFR & P, < S, / P, rainfalls, when 1.65
MBS Total interception loss/mm 132.43 130.07
BT 25 & Total stewflow/mm 8.02 16. 14
BB M Total throughfall/mm 373.19 370.91

P < P’ 3T m YORBERAE R KRR 5 Py = P’ MOEIA BRI n KRR MG IR ; P = P/ 5 ¢ KR T2RWM TR P
< S,/ P, n=q YR REILFIR T B I 1 4
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JZREm 5 MOE AR BRI 26. 7% , X ] RESR M X V-2 28 R R, R RN DT G B R 5 B /N
Ko TEAKHUGSE | P37 5 T [T B DR T 8h, A5 P oaf o s [0 7R 1) o 1] 3 Bl 5 9 47 L i ) ARt 28 it Fe
K, A BEIR BT A B RN (L T BSREY 2. 4%  BRGR LT A AREE #9224 AR A BE A0 50 5 XS R R i 550 /N
DR LA AR TEE XTI T 3B 38 A 0008 BA A T >4 BT B ORI, 2 MOeE 28 iR B RIS PA B A T 25 S I R Y
A Vo AR (R

S A, BB e A P e A AU RN S 1 53 A 14
I 9) MEIER Gash BUEDHBISC ML MRS | o i
R TRBTALIAR R B Ay 3 PR AR i, HL BE AR v S 8U(E L
ECEAAG . ARk A B I AR R 45 A 2 | LD A
SEMME B R ZE(E N 4. 84 mm, F/PE{E 0.7 mm,
3 it E54ie

AR S0 A5 MR T %o o T A R R 25. 7% , S 2k
TE (%) At AR Y SF- 127 780 BR R T (11, 4% —36. 5% ) Al
Fo B 2K T 3R R 2 NPT AE 2006 AEHFST 375678 oI RB UG I6I75192021

54 & Interception/mm
N

(25 5 AR AN 19, 16% , 5% 3 35 52 1 T A8 7l 4F 43 i1 WK Rainfall Sereening
I T 3 1 A O 5 F S [, TR 9 90 1A 2 i IX [ 9 7 B9 SIARmHTHEENTNIESHME LR

Jﬁ,l‘%ﬂﬂ% E /J\ ,bﬂ Z. Jﬁiﬁﬁ‘élﬁ}ﬂ‘ﬂ‘ Ij‘] *Xj‘ﬁig g ,2#@’3 Fig.9 Comparison of measured and simulated in the canopy
% ’ d: % % j( , 7F 7"7?@ %ﬁ Eéj % ;FH % "J' ﬁ j(o Z: lﬁl W:Jr ﬁ[: % TJ' Fﬁ ﬁ: interception of one single rainfall event during the study period
BN M ZERBAR, YBENERKT 3. 8mm A, %

B A TR A, MR N W FE 75 A A TR S AR LA MEA TR S b TS 552 ol A8 T S PR IS 8 W 2 4
B 2.21.2.72 1.34 mm B PEAESEER Y, BN RAE] 10 mm B BT8R &4, D62 0 i
SIS L AR RS & BRRE R /N T Smm B WP A= AR 2800 T 525 A SE V5 A I, & B I
TR T 3mm B AR TR AE 2737 R R T Z5 00 Bl 5 46 TR St 100 185 00T 184 00, 3k o 3 5 LA 2% 35 A A
FLEER TP

ARSI 5 EAR A SE NG SR LU I3 S5 R R AE ARARL , A5 b B 8 O At DA ) AR 3 DT % o2 T R
B AT BCHEA TS , AL Ah T R N B 20— I Rl v A R e 5 DR 30 203 TR AR T 253 A2 7 Gash AR
S MR ZE 5 R MR R 7K BE 1 B4 A B AR 0L s 20 A AT 8 WO AR B3 AR 2 i TR okl v A MRS TR 1~ RN R e
JEWTTTHR T /NS0 R LSRG AL B S B . B IE Y Gash A58 X0) A A SRS 0L v Aff 1k A LE At 0 s sl £ty
MR KRE ST (S) JFERES L TS RN T AR TEAR By 45 K SR AT ] A 52 A I R AR R AR I PR
Wi >+20  Llorens™™ 145 T 1968—2000 4F 8] AS [ SCHk H Y S {8, & BUA [R5 BE#A SR AT HHAAE 0. 1—3. 1 mm Z
], Deguchi ' Gi T 21 ANBFFE R AS [ i X AS [F) AR ARSI S {BAE 0. 25—1. 55 mm Z 8], ABESE S (A 1. 44
mm, 52Z W&, NEIER Gash BRI A 5 F1 258 375 7 A RIRLECAT , $00-6 (B RN ST 43 500 A6 2% 2. 25mm Fil
2.38 mm, Sl 4% B 25% F172. 1% B T2 LA RUR S, BRI 3. 1% , SRR
TERFFE V% B MR 125 3t i1, e X — [A), RAth AABSADL B/ N T S E AR B 2 25 B K (HE R T
ZER BN AL BEFRE R 1. 5% |, T LSR8 B8 2 52 g/

B IEAY Gash ABERYRE RS 434 237 [ TR AR BA BRI 4, (H XA B R M IR A AR g K 2 0 i
JEH TR B A4S AR R R 225, T BOBE L (E 55 S (B AH LA A, A RO it
IRPERE L A2 IR Gash ASERUNT/INFR ARSI SR e g, It 25 9 R kA 8 AP St 1 P8 UM 1) o e e S PRt
P FEARMEFE Y, X/ INTR B ADELRN SEDU B AR X4, A7 A ) R RS AU 5 SME B 0 , ixX 5 HAth 2= 3 i 5T 45
AT 22 5, AT RE R AT TR 58 09 N T AREE A AR X B — | AR S P R R AR A 2 4% R AP B 2 Aok
FEIEM) Gash BRI REAZ AU MR IR LA MRAR R AR PR 2oL 72
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