26 3 Vol. 26, No. 3
2006 3 ACTA ECOLOGICA SINICA Mar. , 2006

Gash

I AV R—PT, XA

(1. , 650223; 2 , 100039)
Gash , 2003
Gash s 1244 4nm,
867. 3mm, 114. 4nm, 262. 7Tmm, ;
0. 12mny h, 0. 6mm, 0. 41mm, 0. 18mm;
274, 9mm, 717 mm, 203. 1 mm; 43%), 0.1%,
6.9%, , Gash
: Gash ; ;
: 1006 0933(2006) 03- 0722- 08 : Q948 cA

Modeling canopy rainfall interception of a tropical seasonal rainforest in
Xishuangbanna, Southwest China

WANG Xin"'z, ZHANG Yr Pingl* , LIU WerrJie' (1. Xishungbana Trpica Botanical Garden, CAS, Kunming 650223, China; 2. The
Graduate School o Chinese Academy of Sciences, Bejing 100039, China) . Acta Ecologica Sinica, 2006, 26(3): 72~ 729

Abstract: Gash analytical model has been widely used for estimating rainfall interception of forest canopy. In order to verify its
applicability, we compared the modeling results of the Gash model with those of field data wlleded from a tropical seasonal
rainforest of Xishuangbanna in 2003. Field measurements showed that annual rainfall was 1244. 4 mm in the rainforest with
throughfall, stemflow, and canopy interception amounted to 867.3, 114.4, and 262.7 mm, respectively. Throughfall correlated
positively with the weekly rainfall Using the Gash analytic model, the estimated canopy interception was 274.9 mm with canopy
water storage capacity reaching 0. 59 mm (0.4l mm for leaves and branches and 0. 19 mm for tree trunks). With an average
evaporation rate of 0. 12 mm h™ ' from the saurated canopy and arainfall intensity of 3. 37 mm h™ ', the amount of rainfall needed
to saturate the canopy was 0. 6 mm. Evaporation after rainfall ceasing was the greatest within 5 components in Gash model and it
accounted for 46. 2% of total interception, and evaporation from trunks accounted for about 15% so it was another component that
ould not be negleded. Relative differences between the Gash modeling results and field measurements were 4. 3% with dry
season as 0. 1% and rainy season as 6. 9% . We conclude that the Gash analytic model can be used for estimating canopy water
interception in the tropical seasonal rainforest.
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Table 1 Some characteristics of tropical seasonal rainforest in Xishuangbanna

* (em) “(m) * (em) C( /)
DR Mean height DR Dersity of trees IAI DIFN
5~ 10 732 6.87 503
10~ 20 11.76 13.90 26
20~ 30 17.05 2412 & 5.00X0. & 0. 091 £0. 047
30~ 40 20. 49 34.32 41
40~ 50 23.79 44. 41 18
250 30.81 71.72 34
* Provided by X shuangbanna Tropical Rain Forest Ecosystem Station, XI'BG, CAS
2.1
2.1.1 , \ , ,
s 2.0mx0.3m V ,
, 10 , , ,
2.1.2 , , ,
4, 1 6 , 2 16em< d <32cm 1, 3
10em< d <16cm 4 , 4 d <10cm 4 \
2.1.3 70m (RMET) ,
(RM YOUNG, 52203) ( VAISALA, HMP45C) (VECTOR INSTRUMENTS, A100R)
( KIPP&ZONEN, CNR- 1)
2.2
1261 , 7 () 36 ,
( )3~6 (3, 10x20cm’/ ) ( <2em) ,
, 24h, ,
5min 10min 20min 30min ,4h 1h 1 \ 24h
24h, \ 5min
: : 3h w
3
2003 , 5~10
3.1
2003 1244. 4mm, (5~ 10 ) 926. 7mm,  74.5%, (11~ 4 )
317. 7mm,  25.5% 12a 12003 ,
. \ , 1 12a 100mm, 11 12
( 1la) « P \ <2 5mm/h ,> 8mnyh
4.8%
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Fig. 1 Some daracteristics of rainfall: monthly rainfall (&), disgribution of rainfall intensity (b) and distribution of rainfall (¢) and rainy hour(d) in a day
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3.3.2 , 2003 )
< 0. Smm/h s 20. Smny h
3, m= 363h, n= 341h, g= 220h, < 0. Snm/h 57. 8mm
2 Gash
Table 2 Some parameters needed in Gash model
Month R(my h) d(m) zo(m) u(m's) r,(4m) E(mmy h) P'o(mm) S/ p (mm)
I Jan. 3.% 309 3.11 Qa2 39.22 0.09 0.76 LM
2 Feb. 2.21 308 3.28 033 49.13 0.14 0.53 254
3 Mar. 5.5 303 3.00 033 30.79 0.18 0. 60 239
4 Apr. 4.3 27.3 4.96 033 2.36 0.24 0.56 350
5 May 2. 79 309 2.88 037 30. 50 0.22 0.43 4 87
6 Jun. 2.39 28 0 5.59 02 18.95 0.20 0.40 275
7l 319 310 2.99 033 32.63 0.16 0.40 157
8  Aug. 3.98 29 4 5.02 a2 24.39 0.15 0.50 0 81
9  Sep. 3.0 29 8 4.02 04 32.07 0. 14 0.53 050
10 Oct. 2. 31 27.8 6.50 Q19 20. 19 0.15 0.44 127
11 Nov. — 324 1.57 025 81.96 0.10 — —
12 Dec. - 316 2.17 02 60.43 0.11 — —
Dry season 4. 00 30 55 3.02 030 47.32 0. 14 0.61 23
Rainy season 2.95 29 48 4.50 Q27 26. 46 0.17 0.45 1 %
Year 3.37 30 02 3.76 029 36. 89 0.16 0.52 213
3 Gash
Table 3 The components of the total interception loss accounting to Gash model, based on hourly rainfall
Component of interception loss Analytical form Value (mm)
m Small rainfalls when P¢< Py (1-p-p,) ZPC]- 515
j=1
n Wetting up the caropy, when P> = P (1-p—- p)Pe— nS 4.1
Evaporation from saturation until rainfall ceases (E/ R) Z( Py - P(G) 50 8
j=1
Evaporation after rainfall ceases nS 127.0
m+ n=-q
s q s m+ n- q Evaporation from trurnks ¢S, + P, Z Pg 41 5
j=1
Total nterception bss 1 274.9
) o 46 2% 5
’
15. 1%, (P(;< P(,) ,
2 2
3.33 P T S 5 262. 7mm,
21.1% Gash 2003 s 274. 9mm,
2.1%, 12. 2mm; ( ) 1.0% 2003
3, Gash ( )
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Fig. 3 Cumulative interception loss, for measured and esimated value

4
Table 4 Comparison of interception los between estimated and

measured value in two seasons

Year Diy scaoon Rainy season

Estimated value ( mm) 274 9 71.7 203. 1

Measured value (mm) 262 7 71.6 191. 1
- Difference ( mm) 12.2 0.1 12 0

Relative emror (%) 46 0.2 6.2
30 .
y=0.869x+1.044 a
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Fig.4 Relation beween measured and estimated interception loss ( except
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