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Comparison research on hydrological effect of the canopy of the
tropical seasonal rainforest and rubber forest in Xishuangbanna,
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Abstract: The Region of Xishuangbanna is located in the north edge of the distribution of tropical rainforest
in the world, and it has remarkable seasonal climate variations which is different from tropical rainforest in
other regions. In Xishuangbanna, the canopy of rubber forest (Hevea brasiliensis) plantation often form a
single layer structure that is different from the multiplayer canopy found in natural tropical seasonal
rainforest. The objective of this research is to compare and quantify the hydrological characteristics of
rubber forest and natural tropical seasonal rainforest canopies.

The experiments were conducted in the rubber forest plantation in Xishuangbanna ( 21°56'N, 101°15’
E ). Based on six-years observation from 1996 to 2001, it was found that the canopy interception,
stemflow and throughfall of tropical seasonal rainforest were 660. 6, 80.7 and 853. 2 mm per year, which
account for 41.43%, 5.24% and 53. 74 % of the total rainfall respectively. In rubber forest plantation, the

canopy interception, stemflow and throughfall of rubber forest were 393.5, 104.1 and 1096. 8 mm per
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year, which account for 24.68% , 6.68% and 67.85 % of the total rainfall respectively. The stemflow of
tropical seasonal rainforest decreased with the increased of diameter at breast height of the trees.

The proportions of canopy interception, stemflow and througfall of two types of forests also had great
differences between dry (from Nov. to Apr.) and rain (from May to Oct. ) seasons. The curve of canopy
interception of tropical seasonal rainforest was found to be a reverse “V”. The percentage of rain being
intercepted decreased as the total rainfall increased. The curve of canopy interception of rubber forest
during a typical year formed “M”, and the rate of interception decreased as the rainfall increased from
Feb. to Sep. while no clear regularity during other months in the year. During dry seasons. the amount of
throughfall of tropical seasonal rainforest (with complex structure) was found to be greater than that of
rubber forest plantation (with simple structure). It was probably owing to great amount of dew and fog
water in try seasons in this region.

In summary, the canopy the tropical seasonal rainforest intercepts much greater amount of water
during rain season, especially in July, when the monthly precipitation account for more than half of the
annual precipitation. Compare with other regions in China, both tropical seasonal rainforest and the
rubber plantations in Xishuangbanna have much higher canopy interception and stemflow rates.

Key words: tropical seasonal rainforest; rubber forest; rainfall; canopy interception; stemflow;

throughfall; Xishuangbanna
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Table 1

Contrast of stemflow between tropical seasonal rainforest and rubber forest

Monthly mean  Stemflow in

Stemflow in Yearly mean Yearly mean

Dispensation

Stand maximum dry season rain season stemglow % dispensation
(mm) (mm) (mm) (mm) ’ %
. . 25.0 4.2 76.5 79.2 0.24~8.23 5.15
Seasonal rainforest
. 38.9 7.0 97.2 104. 1 0.49~10.72 6. 68
Robber plantation
2.4
o C 6, 8 (183mm) 1~2 s
10mm; 853mm , 59.5% 7~9 ) 7
(300mm) , 2 (<10mm) ; 1136mm 62.3% 7~9 o
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Table 2 Variation of difference of throughfall between rubber plantation and tropical seasonal rainforest
Month 11 12 1 2 3 4 Dry season
Difference (mm) 7.7 —2.2 6.2 —0.1 1.9 2.6 16. 0
Month 5 6 7 8 9 10 Rain season
Difference (mm) 13.5 66.9 117.1 15.6 14.7 37.1 265.0
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Table 3 Variation of difference of canopy interception between rubber plantation and tropical seasonal rainforest

Month 11 12 1 2 3 4 Dry Season
Interception (mm) —8.0 2.5 —3.3 8.4 9.4 9.7 18. 6
Dispensation (%) —25. 37 8.58 —23.54 48. 24 17.78 11.14 8. 00

Month 5 6 7 8 9 10 Rain season
Interception(mm) —17.5 —65.1 —130.5 —16.2 —17.8 —38.5 —285.6
Dispensation (%) —9.62 —25.06 —36. 02 —5.98 —10.97 —30.75 —20. 96
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Table 4 Stemflow and dispensation ratio of different diameter at breast height in tropical seasonal rainforest

Experimental Diameter at Mean canopy Yearly maximum Yearly mean Dispensation
site breast height(cm) area (m?) stemflow (mm) stemflow (mm) %)

1 Rainforest I 16<<d<<32 75.91 4.3 63.8 4.12

2 Rainforest I 10<<d<16 12.20 7.2 141. 8 9.15

3 Rainforest 1 d<<10 7.64 7.3 167.6 10. 82




2660 23

[29]
Y b 9’
.3 5 19962001 N
Table 5 mean days of fog and dew in dry season from 1996
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s 11 12 1 2 3 4
Month Dry seasn

’ ° ’ Fog(d) 26 27 29 24 27 22 155

’ ’ ’ Dew (d) 26 28 28 24 25 19 150
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Table 6 Redispensation of precipitation on the canopy of tropical seasonal rainforest

Month Precipitation Canopy interception Stemflow Through fall
(mm) (mm) %) (mm) (GZD) (mm) (GZD)
1 14.2 6.3 44.53 0.4 3.12 7.4 52. 35
2 17. 4 8.8 50.51 0.3 1.58 8.3 47.91
3 52.9 35.5 67.05 0.2 0. 33 17.3 32.62
4 87.0 47. 4 54.47 1.3 1. 44 38. 4 44.09
5 181.7 80. 4 44. 27 3.2 1.78 98.0 53.94
6 259.9 106. 3 40. 92 11.9 4. 57 141. 6 54.51
7 362. 4 154. 1 42.52 25.4 7.02 182.9 50. 46
8 270.9 64.9 23.95 22.7 8. 36 183. 4 67.69
9 162.5 62.8 38. 66 8.9 5.45 90. 8 55. 89
10 125.1 64.5 51.54 4.4 3.53 56.2 44.92
11 31.7 13.5 42.58 0.6 1. 81 17. 6 55.61
12 28.9 16.1 55. 89 1.5 5.26 11.2 38. 85
Dry season 232.0 127.6 54.99 4.2 1. 89 100. 2 43. 87
Rain season 1362.5 b 533.0 39.12 76.5 5. 87 753.0 55. 31
Year 1594. 5 660. 6 41.43 80.7 5.24 853.2 53.74
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Table 7 Redispensation of precipitation on the canopy of rubber plantation

Month Precipitation Canopy interception Stemflow Through fall
(mm) (mm) (¢79) (mm) 9% (mm) %)
1 14.2 3.0 20. 98 1.0 7.17 10. 2 71.85
2 17. 4 17.1 98. 75 0.2 1.25 0.0 0. 00
3 52.9 44.9 84.83 0.3 0.49 7.8 14. 68
4 87.0 57.1 65. 61 3.3 3.74 26.7 30. 65
5 181.7 63.0 34.65 7.2 3. 96 111.5 61.39
6 259.9 41. 2 15. 86 10.1 3. 90 208.5 80. 24
7 362. 4 23.6 6. 50 38.9 10.72 300. 0 82.78
8 270.9 48.7 17. 96 23.2 8.58 199.0 73.46
9 162.5 45.0 27.69 12.0 7.37 105. 6 64.94
10 125.1 26.0 20.79 5.8 4.61 93.3 74.60
11 31.7 5.5 17. 21 0.9 2.99 25.3 79.79
12 28.9 18.6 64. 47 1.3 4.37 9.0 31.16
Dry season 232.0 146. 1 62.98 7.0 3. 20 78.9 35.73
Rain season 1362.5 247. 4 18.16 97.2 7.33 1017.9 73.80
Year 1594.5 393.5 24.68 104.1 6. 68 1096. 8 67. 85
Ao o =100 e
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of redispensation of precipitation on the canopy between rubber and tropical seasonal

8

Table 8 Variations of difference

rainforest

Month 1 2 3 4 11 12 Dry season
Canopy interception —23.54  48.24 17.78 11.14  —25.37 8.58 7.99
Stemflow 4.05 —0.33 0.17 2. 30 1.18 —0.89 1. 31
Through fall 14.39 —5.61 —18.81 —16.56 24.19 —7.69 —8. 14

Month 5 6 7 8 9 10 Rain season
Canopy interception —9.62 —25.06 —36.02 —5.98 —10.97 —30.75 —20. 96
Stemflow 2.17 —0. 68 3.70 0. 22 1. 92 1.08 1. 46
Through fall 7.44 25.73 32.32 5.76 9. 05 29.67 18.49

9

Table 9 Redispensation of precipitation on the canopy of forest in different region of China

(%) GZP) (CZP)
. . . Dispensation Dispensation Dispensation .
Experimental site Stand . K Time Reference
of interception  of stemflow  of throughfall
Tropical 1. 43 5.24 53. 74
Xishuangbanna seasonal rainforest ' ’ oo A Year
Tropical
. — o P 365 [27]
Jianfenglig,Hainan  mountainrainforest A Year
Chinese pine forest 34.37 30
Jingyuan, Gansu fnese pne fores A Year [s0]
Tropical
semidecid s s 29 3 68 19
Jianfenglig .Hainan semideeiduous monsoon A Year [19]
forest
Chinese fir 95. 8 0.1 741 [22]
Huitong ,Hunan plantation ' ’ ’ A Year
Robber plantati 24.68 6. 68 67. 85
Xishuangbanna obber plantation A Year
Shrubs 23.77 30
Jingyuan, Gansu rubs A Year [30]
Pinus
. . . 20.9 4.9 74.2 [31]
Huize, Yunnan armandii plantation A Year
Lixian,
Fir forest 20~70 29
Sishuan v fores A Year [29]
Cupressus 7
19.1 1.17 79.73 32
Yichang, Hubei funebris plantatin Jul. [32]
5~10
Deciduous broad- ’
. 18. 6 4.5 76.9 From May [33]
Beijing leaved mixed forest
To Oct.
i
QIT‘ me Chinese pine forest 17.1~22.85 [36]
Mountain
5~10
Baoji, Quercus aliena
. 11.9~15.5 From May  [34]
Shanxi var. acuteserrta forest
To Oct.
Fenyi, Mosobamboo i
. . . 11.1 4.4 84.5 [35]
Jiangxi plantation A Year
Liluo, Evergreen 10 94 47,6 [217
Guangxi broad-leaved ) ) A Year
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