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Interception capability in an evergreen broad-leaved forest
of Ailaoshan, Yunnan Province
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Abstract: An experiment was conducted in the evergreen broad-leaved forest (the primitive tree species
were Castanopsis wattii and Lithocarpus xylocarpus) of Ailaoshan, Yunnan Province to evaluate its water
interception capability and accumulate basic data for forest hydrology. A total of 144 precipitation events
from May 2005 to May 2006 were monitored, and a correlation analysis was used to determine the redistri-
bution and interception effects of the tree canopy on precipitation. The total of 1 707.8 mm of precipitation,
consisted of throughfall, 1 421.8 mm (83.3%); stemflow, 15.4 mm (0.9%); and canopy interception,
270.6 mm (15.8%). However, throughfall and stemflow could only be recorded when precipitation was over
3.7mm. A “funnel” shaped canopy structure and duration of rainfall sometimes caused recorded rainfall to
be greater than real precipitation; meanwhile a low stemflow of tree with greater diameter at breast height
and crowns sometimes resulted from large branch angles and lots of epigrowth. Total throughfall, stemflow,
and canopy interception were positively correlated (P 0.01) with precipitation, whereas the canopy inter-
ception rate was negatively correlated (P 0.01) with precipitation. Thus, precipitation and forest structure
mainly determined interception capability. [Ch, 3 fig. 3 tab. 20 ref/]
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Figure 1 Distribution of precipitation in rainfall class Figure 2 The characteristics of monthly rainfall on Ailaoshan
2.2
1 421.8 mm, 83.3%( 1),
(83.3%) (96.7%) , (P 0.05)
2 , ( 3 95%
2.0 18] 1 , 95%
, 10%,
, : T=0.87Py- 047, R?®=
0.95(P 0.01), n=71
1 2
Table 1 The compare of two methods about throughfall measure
/mm 1% /mm 95% /mm 1%
71 14218 +84.4 83.3 5.9 26.7 1368.4 14752 3.8
78 1 651.0 + 200.1 96.7 12.1 81.7 14876 18144 9.9
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Table 2 Partition of gross rainfall for different rainfall events
/mm 1%
/mm /mm 1% /mm 1% /mm 1%
p 37 53 36.8 2.6 0 0 0 0 2.6 100
3.7< P 100 33 22.9 7.2 6.4 88.9 0.1 14 0.7 9.7
100 P 200 32 22.2 14.7 11.9 81.0 0.1 0.7 2.7 18.3
20.0< P 300 10 6.9 24.2 20.0 82.6 0.2 0.8 4.0 16.6
30.0< P 40.0 9 6.3 34.2 29.3 85.7 0.3 1.0 4.6 133
P 40.0 7 49 57.2 51.8 90.6 0.6 1.0 4.8 8.4
15.4 mm, 3
0.9% Table 3 The characteristics of the trees for stemflow
, : S=0.01P,, + 0.01, fom o
R*=0.70(P  0.01), n=62 1 48.7 59.2 394.2
3 : 2 40.1 53.1 246.6
1 8 3 40.4 424 4279
, 4 17.2 28.8 90.8
S =4350e*, R>=0.73(P 0.01), n=16 5 226 32,0 86.9
D 6 255 26.5 305.3
, : S= 7 49.7 1315 773.1
9.51A- 4096, R2=0.75 (P  0.01), n=16 8 411 592 9267
A 9 66.2 123.8 12157
2.4 10 37.6 29.7 148.5
11 414 46.0 447.9
12 10.5 10.9 94.7
270.6 mm  15.8%
13 20.7 216 85.8
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14 29.9 30.2 396.6
, 100%,
15 56.1 117.1 14238
10 mm -, 16 376 75.9 721.7
! ' Schima noronhae, Manglietia insignis,
Machilus yunnanensis, llex gintun-
gensis, Lithocarpus hancei, Lithocarpus

xylocarpus,

Castanopsis wattii



25 4 473
, : 1=0.12Py + 0.49, R?=0.24(P 0.01), n=71
3
3.1
8 24
(1421.8 mm) 143]
(1 637.1 mm), (83.3%) (sl (86.9%)
2006 , : (
)
3.2
[17]
[18]
, , , 2 5
[19]
1 1 1 8
0.9%, ,
3.3
, 4
[12]
, ( ) (
)[20]
4
1 , 144 , 1 707.8 mm,
14218, 154  270.6 mm, 83.3%, 0.9% 15.8%
3.7 mm "
[1] , , . [J]. , 2004, 24 (5): 1015- 1021.

(2] , , : 1.

, 2004, 24 (3): 274 - 282.



474 2008 8

[3] , , . [J1. , 2004, 21 (4):
382 - 387.

[4] . [M] . . : , 2004: 503 - 504.

[5] LIUWY, JOHNE D F, XU Z F. Biomass and nutrient accumulation in montane evergreen broad-leaved forest ( Litho-
carpus xylocarpus type) in Ailao Mountains, SW China[J]. For Ecol Manage, 2002, 158: 223 - 235.

[6] . [M] . . : , 1997: 7- 11.

[7]1 SCHELLEKENSJ, BRUIINZEEL L A, SCATENAF N, etal. Evaporation from a tropical rain forest, Luquillo Experimental
Forest, eastern Puerto Rico[J]. Water Resour Res, 2000, 36: 2 183 - 2 196.

[8] MARIN C T, BOUTEN W, SEVINK J. Gross rainfall and its partitioning into throughfall, stemflow and evaporation of
intercepted water in four forest ecosystems in western Amazonia[J]. J Hydrol, 2000, 237: 40- 57.

[9] , ) . [J]. , 2003, 23
(12): 2 653 - 2 665.

[10] , , . Gash [J1. , 2006, 26 (3): 722- 729.

[11] MASUKATA H, ANDO M, OGAWA H. Throughfall, stemflow and interception of rainwater in an evergreen broadleaved
forest[J]. Ecol Res, 1990, 5: 303 - 316.

[12] ; ; v [J]. , 1997, 12 (3):
233 - 242.

[13] , ; . [J]. , 1999, 24 (4): 16- 18.

[14] ) ) . 3 [J]. , 2007, 35 (3):
34 - 36.

[15] HANCHI A, RAPP M. Stemflow determination in forest Stands[J]. For Ecol Manage, 1997, 97: 231 - 235.

[16] HOLWERDA F, SCATENA F N, BRUIJNZEEL L A. Throughfall in a Puerto Rican lower montane rain forest: A com-
parison of sampling strategies[J]. J Hydrol, 2006, 327: 592 - 602.

[17] ABOAL JR, MORALESD, HERNADEZ M, et al. The measurement and modeling of the variation of stemflow in a laurel
forest in Tenerife, Canary Islands[J]. J Hydrol, 1999, 221: 161 - 175.

[18] , .3 [J]. , 1989, 9 (4): 325- 329.
[19] , . [J]. , 2000, 20 (1): 61- 67.
[20] , ) ' . [J]. , 2004, 26 (5):

10 - 16.



