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Abdgract : The raion of foregs and water reource isone of the key scientific issuesin ecology and hydrology. To undergand the
oatid heterogeneity of throughfall under forest canopy and determine the suitable number and location of rain gaugesfor measuring
throughfal exactly under the canopy , throughfal was measured under Larix principis rupprechtii Snde tree’ s canopy during 11
rarfal events, using 32 rain gauges in the groning seaon (Jun.  Sgp.) of 2005. The atid heterogeneity of led area index
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(LA and throughfdl ratio was andyzed by satisicd and geogatisica method ( Semivariance and Kriging interpolaion) . It
indicatesthat lef area index (LAI) of canopy has srong fpatiad heterogeneity a different direction and the LAI reduces with
incread ng dgance from trunk. A negetive rdaion exiss between the throughfal ratio and LAI, and the correative codficient
dminisheswith the increase of rairfdl. The andyds of semivariance of throughfal shows that the il C + Gy reduces with
increasing rairfdl , and the Co/(C+ G) and thefractura D increase with increasng rairfal , and D increasesfirdly and then
dmnisheswith increasng rairfdl intengty. These irfer that canopy gdructure is a key factor irfluencing satia variaion of
throughfdl ratio when the rairfdl is lower; the irfluence of canopy weakens with increase of rairfdl and the digribution of
throughfal is random when rairfdl is higher. The didribution mep of throughfadl in dfferent rairfall events produced by Krigng
interpolation shows that the lowes regon and the highes” funnd” regon of throughifal exig , the lowes regon o throughfal is
stuated in the Suth or outhead direction of canopy , while and the funnd” region dtersfrequently in dfferent rairfdl events.
The conparion of different rain gauge arrangements i ndicates that the throughfal measued from at least 5 rain gauges (diameter a
least 9 cm) at the 1/2 caropy radius can reasonably represent the average througHal ratio under the Larix prind pis-rupprechtii
canopy.
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Table 1 Dexriptive datigic o leaf area index (LAI) o the sample tree in July, 2005
Mean SD. CV. (%) Min. vaue Max. vaue Kewness Kurtos s
2.043 1.487 72.79 0.28 5.04 0.58 - 1.08
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C, 2
N =2.71 m (p = 0.90) (2
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Table2 Characterigic of the different rainfall events in the growing
6 7 sason (north6  9) o 2005
' _ Wind
89 ! No. Rairfal Rairfal Mean intendgty direction
rairfall (mm)  duration (min) (mm/min) (deg)
22 20050625  31.2 745 0.04 145.0
' 20050629  14.2 290 0.05 9.0
3 200507-03  179.2 3170 0.06 116.1
, 2005-07-15 7.0 45 0.16 196.9
200507-28  15.8 500 0.03 122.1
' ' 2005-07-31  34.8 305 0.11 151. 2
20050813  53.2 1105 0.05 127.7
20050827  14.6 1545 0.01 144.8
' 20050831 2.8 230 0.01 %.3
2005-09-15 9.2 735 0.01 78.1
, 20050919  38.8 2130 0.02 131.7
* o The rorth wind

direction as zero degree and rises deasl|
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Table 3 Dexriptive datigic o throughfall ratio during different rainfall eventsin Jun.  Sep. 2005
Througtfdl ratio
No. rairfal Rairfal (mm)
Mean S D. C.V (%) Min. vaue Max. vaue Sewness Kurtos's
2005-06-25 312 0.79 0.15 18.99 0.41 1.03 -0.29 - 0.55
2005-06-29 14.2 0.78 0.18 23.08 0.31 1.01 - 0.53 -0.34
2005-07-03 179.2 0.89 0.08 8.99 0.65 0.95 -1.52 1.03
2005-07-15 7.0 0.67 0.23 34.33 0.28 12 0.40 - 0.08
2005-07-28 15.8 0.73 0.24 32.88 0.22 1.25 - 0.18 -0.15
2005-07-31 34.8 0.78 0.17 21.79 0.38 1.14 - 0.16 0.26
2005-08-13 53.2 0.84 0.16 19.05 0.45 121 0.33 0.27
2005-08-27 14.6 0. 86 0.30 34.88 0.27 1.56 0.44 0.07
2005-08-31 2.8 0.50 0.31 62.00 0.00 123 0.30 - 0.57
2005-09-15 9.2 0.74 0.29 39.19 0.19 1.29 -0.35 - 0.57
2005-09-19 38.8 0.90 0.22 24.44 0.41 134 -0.34 0.17
2.3.2 LAI + [ South o Jk North A 7% East
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Table4 Theoretical ssmivariance modd and some parameters of leaf area index on the anisotr opy
Range D
+C +C 2
Theoretical ol G GC GHG+O , 4 R - - - -
EW NESW SN NW-SE
Shericd node 0.001 3.265 0.031 444.9 288.6 0.761 4.38 1.618 1.127 1.775 1.395
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5
Table5 Theoretical ssmivariance modd and the parameters o throughfall ratio on the different rainfall events
. Range D Facturd D

No. Rarfal ardl Therdicd - Co o G C e g a a R T ew  NESW SN NWSE

(mm) model
2005-06-25 3.2 S 0.005 0.041 0.130 738.0 414.1 0.62 1.743 1.749 1.908 1.449
2005-06-29 14.2 E 0.001 0.054 0.026 176.4  168.6 0.66 1.682 1.783 1.652 1.294
2005-07-03 179.2 G 0.008 0.024 0.344 3046.0 936.0 0.13 1.955 1.976 1.973 1.891
2005-07-15 7.0 G 0.005 0.099 0.052 227.7  225.2 0.91 1. 409 1.098 1.223 1.300
2005-07-28 15.8 E 0.001 0.127 0.008 215.1  215.0 0.82 1.3%4 1.525 1.492 1.377
2005-07-31 34.8 G 0.000 0.054 0. 002 169.0  165.8 0.51 1.678 1.334 1.759 1.513
2005-08-13 53.2 G 0.022 0.099 0.218 610.5 610.5 0.18 1.962 1.901 1.724 1. 662
2005-08-27 14.6 G 0.031 0.216 0.144 317.3 299.4 0.42 1.221 1. 740 1.691 1.593
2005-08-31 2.8 G 0.015 0.220 0. 068 251.6 251.6 0.86 1.641 1.008 1.442 1.192
2005-09-15 9.2 E 0.001 0.174 0. 006 210.1  210.0 0.78 1.479 1.52 1.587 1.479
2005-09-19 38.8 E 0.003 0.076 0.034 132.3  132.2 0.42 1.562 1. 865 1.832 1.755

*G  E .S  EW -, NESW - , SN - NWSE -

Grdersto Gaussan nodd ; E refersto Bgonentid nodel and Srdersto Jhericd nodd ; EW rdfersto Eag-West , NE SN refers to Northeas- Suthwes , SN
refers to Suth-North and NW-SE refers to Norhwest- Sutheast

2.6

8 Kriging
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Table 6 Didribution o throughfall under the canopy o Larix principis-rupprechtii at different loops
1/4 (A ) 24 B ) 34 (c ) 4/4 (D )
1/4 Caropy radius 2/4 Canopy rRadius 3/4 Canopy radius 4/4 Caropy radius
No.rarfdl  Rarfall (mm) Average , , _ ,
througfal (mm)  Mean Relative Mean Relative Mean Relative Mean Relative
(mm) error ( %) (mm) error ( %) (mm) error ( %) (mm) error ( %)
2005-06-25 3.2 24.5 21. 4 - 12.96 22.5 - 843 26.7 8.68 27.7 12.70
2005-06-29 14.2 10.5 9.0 -14.83 9.4 - 10.13 11.6 10.43 12.0 14.54
2005-07-03 179.2 159.8 152.9 -4.34 162.8 1.88 166. 5 4.20 157.0 - 175
2005-07-15 7.0 4.7 3.4 - 27.15 4.6 - 0.66 5.2 10. 60 5.5 17.22
2005-07-28 15.8 11.5 9.3 - 19.06 11.9 3.80 12.7 11. 06 12.0 4.80
2005-07-31 34.8 27.1 22.0 - 18.68 29.1 7.52 28.8 6.38 28.4 4.78
2005-08-13 53.2 44.5 36.9 - 17.09 43.6 -1.98 51.7 16. 05 45.9 3.02
2005-08-27 14.6 12.6 12.1 - 3.69 13.7 9.09 13.3 5.65 11.2 - 11.06
2005-08-31 2.8 1.4 0.5 - 62.76 1.2 -12.38 2.1 46. 77 1.8 28.37
2005-09-15 9.2 6.8 5.3 -22.71 7.2 5.76 7.8 13.90 7.0 3.05
2005-09-19 38.8 34.9 30.4 - 13.00 36.1 3.45 39.0 11.58 34.2 -2.03
Totd 381.0 338.3 303.1 - 10.41 342.3 1.18 365. 3 7.96 342.7 1.29

(1) :

(2) , :

3 : "
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533.2.8mm
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Fg.8 Spaid didribution pattern of the throughfal ratio under the canopy of Larix prindpis-rupprechtii on different rairfdl events

(4) 1/2 5 (90 % ),
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