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Canopy interception of rainfall by Bamboo plantations growing in the Hill Areas

of Southern Jiangsu Province

JIA Yongzheng', HU Haibo' ", ZHANG Jiayang’
1 College of Forest Resources and Environment ,Nanjing Forestry University, Nanjing 210037, China
2 Xinxiang College, Xinxiang 453000, China

Abstract; The distribution pattern of precipitation can be changed when it passes through the canopy due to the interception
of the forest canopy, which is a complex hydrographical process and is affected by precipitation and forest characteristics. In
order to find out the features of canopy interception, the research which used the bamboo ( Phyllostachys edulis) as the
research object was conducted in the hill areas of southern Jiangsu province, to analyze the rainfall, and the relationship
between the rainfall intensity and canopy interception of rainfall through the data of the rainfall events observed in 2007.
The results were as follows: (1) During the research period, 102 precipitation events were observed, and most of the
rainfall events featured with low intensity and moderate precipitation, the total annual precipitation was 1110. 8mm and the
average single precipitation was 10. 89 mm. However, the maximum rainfall was 110. Omm, and the minimum rainfall was
0. 55mm. (2) The total amount of canopy interception was 171. 72mm, it accounted for 15.46% of the total rainfall over the

same period. Single canopy interception ranged from 0.21 — 4. 55mm, volatility varied from 1.3% — 100% . When the
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single rainfall outside the forest increased, the canopy interception gradually reduced, the correlation could be fitted by
power function (I, = 117. 34P™""'® ). (3) When the single precipitation outside the plantation was less than Smm, the
rainfall accounted for 5.0% of the total rainfall of the whole year, and the corresponding events frequency was 9.8% . A
positive correlation between the precipitation and the canopy interception of bamboo was observed, and the correlation could
be fitted by logarithmic function (1 =0.4931In(P) +0.9493) (R* =0. 6108, n =22); however, when the single
precipitation outside plantation was more than 5 mm, the canopy interception became larger with the precipitation
increasing, so did the variation range and frequency. The range of interception was from 0. 21 to 4. 55mm, but the
correlation between the precipitation and the canopy interception was not significant. (4 ) When the rainfall was between 7 —
10mm, the rainfall outside the forest and the canopy interception of the total were 245. 14mm and 47. 9mm respectively, and
both accounted for the largest proportion in the year, separately 22. 07% and 27. 9% ; the relationship between average
single interception and mean precipitation could also be described by logarithmic function( R*=0.7287) , while the relation
between interception rate and precipitation was best fitted by power function ( R> =0. 9817 ). This relationship was very
significant,, but when the rainfall was not very heavy, this relationship was not so significant. (5) When the single rainfall
intensity was less than 0. 06 mm/min in a year, the frequency of rainfall was 73.53% ,57.93% of its total rainfall, canopy
interception accounted for 89.34% of its total, the mean interception rate (23.84% ) was much higher than that (3.92% )
when the intensity was more than 0. 06 mm/min during the research period. The results obtained from the present study

would provide theoretical foundation for the construction of water-soil conservation forest and water-reservation forest.

Key Words; bamboo; canopy interception; precipitation distribution
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Fig. 2 Dot Matrix Graphic for canopy interception rate of

bamboo forests and Precipitation outside the plantation
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Table 1 Single mean Precipitation and canopy interception rate for each rainfall class
W it 45y TR T4 TR T4
Rainfall F%ﬂﬁ%‘f:,,& The mean Interception The mean rainfall The mean interception The mean rainfall intensity
/mm Rainfall levels /mm /mm rate/ % /(' mm/min)
0—1 1 0.77 0.77 100 0.012
1—2 2 1.19 1.40 84.82 0.022
2—3 3 1.19 2.53 47.03 0.021
3—5 4 1.60 3.99 40.09 0.023
5—7 5 1.83 5.94 30. 80 0.024
7—10 6 1.71 8.76 19.54 0.060
10—13 7 1.89 11.72 16.13 0.090
13—17 8 1.98 15.15 13.04 0.047
17—24 9 1.58 20.38 7.76 0.214
24—31 10 1.86 27.02 6.89 0.149
31—42 11 1.93 34.85 5.54 0.162
>42 12 1.90 79.80 2.38 0.253

AL B 23R A e 20 1% 23 084 i D/ , T L D S J3E phy PR, 5 R e i AR A S R A B, A% T
MO B A (1, ) 5 P T 9 5 28 T IR pR BOHEA T P00 S8R O 38, T R Oh
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0. 06mm/min 315 [l N A FE R IR B 22 (40. 2% ) , ARAMBE TR 2 8 303, 31mm, (5 HA4E BRI 19 27. 31% , Mo
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Table 2 Precipitation and canopy interception of bamboo forests for different rainfall intensity

R T o7 HL A4 AR
RS 1 (R) AN RAFTREH9 L1 Wt TS B R4 1
Rainfall intensity Rainfall the proportion of annual Interception Interception rate the proportion of annual
/(' mm/min) /mm interception for the value /mm /% interception for the value

/% /%

R=<0.01 340.13 30.62 86.15 25.33 50.17
0.01>R=<0.06 303.31 27.31 67.25 22.17 39.17
0.06>R=<0.12 143.00 12.87 10. 64 7.44 6.19
R>0.12 324.36 29.20 7.68 2.37 4.47
A1t Total 1110.8 100 171.72 15.46 100

RS R B 23 T I 3 S5 0 ) B R AT/ N (8 2) 35K s PRI Ay e J8E A 19 A R0 X A7 e st P %) v o e, in i T A
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AR 53R 25.17% —100% F1 5. 82% —100% , £ /NN i AR TR S8R B (R R RS PR T, B ATMORE o) 6 T 1) 76 B 4%
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45% ) M HL ARG, ELAG T 3R 45 AR M AR S REMOE R BE R (22,02 %) 1 ] 56 [ AR MO Bl R 28 2
ARRERN ) 10% —35% " AL, AT AR/ SF , ARTeE AR BA 23R i 00 R B0 5 10 D DR = 2 5 477 Sl sl A i P ik
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