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Characteristics of precipitation distribution in Pinus tabulaeformis plantations

under different canopy coverage in Taiyue Mountain

ZHOU Bin" , HAN Hairong, KANG Fengfeng, CHENG Xiaoqin, SONG Yali,LIU Ke,LI Yong
Forestry College , Beijing Forestry University , Beijing 100083, China

Abstract: A study was conducted on Pinus tabulaeformis plantations in the Taiyue Mountain of Shanxi Province to analyze
the relationship between canopy interception, throughfall, stemflow and rainfall using data from 30 rainfall events observed
from May to September, 2011. The results were as follows: (1) During the research period, the total precipitation was
634. 79mm. Average rainfall was 21. 16mm, the maximum rainfall was 58. 15mm, and the minimum rainfall was 0. 54mm.
The largest monthly rainfall occurred in August, was 190. 77 mm, the minimum monthly rainfall happened in June, was
41.81 mm. (2) The correlation between canopy interception with 0. 8 canopy coverage and rainfall was fitted by linear
function, while canopy coverage of 0.7, 0.6 and 0.5 were all be fitted by power function. The correlation between canopy
interception rate for all canopy coverage and rainfall was fitted by power function. The correlation of all canopy coverage
between canopy throughfall, stemflow and rainfall was fitted by linear function. Both of canopy throughfall and stemflow
increased with increasing rainfall. (3 ) Different canopy coverage of Pinus tabuleformis produces different canopy
interception, throughfall and stemflow. In general, with the decrease of the canopy coverage, the canopy interception
decreased, throughfall increased, and the trunk stemflow increased. Canopy interception showed a positive correlation
between canopy coverage, while throughfall, stemflow and canopy coverage showed a negative correlation. (4) The monthly

dynamic changes of canopy interception throughfall and stemflow was consistent with that of rainfall.
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Fig.1 Rainfall events outside the forest during observation period in Taiyue Mountain
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Fig. 3 Relationship between canopy interception and total rainfall under different canopy coverage in Pinus tabulaeformis plantations
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Fig.4 Relationship between canopy interception rate and total rainfall under different canopy coverage in Pinus tabulaeformis plantations
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Table 2 Relationship between canopy interception of Pinus tabulaeformis and rainfall intensity
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Table 3 Capacity of canopy interception of different canopy coverage in Pinus tabulaeformis plantations
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3 0.6 503.23 17.31 112.07 17.71
4 0.5 521.11 19.75 91.76 14.50
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Table 4 Average of canopy interception of different canopy coverage in Pinus tabulaeformis plantations
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Table 5 Average of stemflow of different canopy coverage in Pinus tabulaeformis plantations
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Fig.6 Relationship between throughfall and total rainfall under different canopy coverage in Pinus tabulaeformis plantations
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Fig.7 Relationship between stemflow and total rainfall under different canopy coverage in Pinus tabulaeformis plantations
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Table 6 Monthly dynamic among canopy interception, throughfall and stemflow

6 o T ] O L ARES FBEM N BEIH O EESTs TUH
M ]tjh Rainfall /€4 Interception Interception Throughfall Throughfall Stemflow Stemflow
on /mm Times /mm rate/ % /mm rate/ % /mm rate/ %

5 67.62 2 21.63 31.98 45.77 67.68 0.22 0.34
6 42.66 4 14.80 34.69 27.74 65.02 0.12 0.29
7 161.24 7 47.43 29.41 112.81 69.96 0.98 0.63
8 190.77 8 54.58 28.61 135.05 70.79 1.13 0.6
9 172.48 9 50.37 29.20 120.81 70.03 1.3 0.77

4 Hit5itie
(1) W0 HA fa) 3 56 X B RN A 634, 79mm, [ RN 35 148 o K38 o0 S KT L 2§, 29 1) o B 9 FR VR 5 1
23.33% F130.34% , AFHAIE 5 0.8,0.7,0.6,0.5 K& LIl #s N TARAREEEL B8 &2 591 h 188. 81 ,125. 20,
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113.76 93. 58mm, # B4 543 51~ 29. 74% 19. 60% 17.71% 14. 50% ; %% W S50 9 442. 19 495,71,
503.23 521. 11mm, # 5 %551 H 69. 66% [78.09% .79. 02% 82. 14% ; M T 2L Bkt 2 51 Jy 3. 78 .12. 88 .
17.31.19. 75mm, TR %5514 0.59% 2.03% 2.72% 3.11% .

(2) ANTRIABIAT BE 2 [RIARTEE AR B 28385 W RIS 25 300 25 S R BRAE AT 24 0.8 #110.7 0.6 ,0. 5 Z [AI Ak
TR A R 22 P 5 (P< 0.05),0.7.0.6 F10.5 = Z [0 ¥J0 i 3 Pk 25 5 5 45 IS A B =22 100 110 2 38 W e 34 G &
FAE 2 S AT 22 AN E] AR EE R 0.8 F110.7.0.6.0. 5 Z Al fM 28 i 25 2k 3% (P< 0.05) ,0.7 .
0.6 F10.5 =FAHABHRAE 2 4 T0 B3 1255 ,0.7 F10.5 Z A AR T 22 2 S 83 (P< 0.05)

(3) HEA AR DA N T AR SO SR AT R FU B, i M JRL A5 v RIS | 1 PR ST 5% IO Ak
TR B RN 31.67% —33. 04% 7| 5 TASCHFSE MO AR AT E N 0. 8 1 22 4F AR S A AR T ARGt 34 4 B %
(29.74% ) , FEJFH AT REAE T, NSt ZR S0 H X 22 AF A= JlTAS N T ARARAM R T LA /INFR  H R Ry 2, KT R T
KNI RNTF ARG X 23. 33% 1 33. 34% , (A3 MO 2 REAE 7L - BRF I &, BLAN, ASBIFTE AN AR Ry 4 i
R TR T L X AAE 5058 2K 5500k 30 AEA2 A K 33 AFA= pib bk, 88 AR FIF BRI AR AT ok 0. 9 114 34 4R
AR AN TR RN 15.9% AR EE R 0.6 AR 13.6% 1, 43 B /INTASZIG BT i 28 AOAR A BE 4 0. 8 A A
TR 29.74% F10. 6 IHFAN THARAY 17.71% , FZIR AT RELE T, T R 5% RO AR A B2 R 0. 9 18Tl B bR
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