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Characteristics of precipitation and forest stemflow of Dongling

Mountainous area

WAN Shi-Qiang,Chen Ling-Zhi  (Insitute of Botany, Chinese Academy of Sciences, Beijing 100093 .China)
Abstract : Studies on characters of precipitation and forest stemflow in Dongling Mountainous area were
carried out. The results indicate that:eighty percent of annual precipitation falls within the period from
June to September .and it consists of frequent,small and low-intensity rains. Quercus liaotungensis produces
the largest stemflow per tree among the four species,and Betula dalurica produces the smallest. Depth of
stemflow of four stands in 1996 and 1997 is 66. 68mm,35. 19mm;43. 76mm,23. 12mm;32. 77mm,17. 36mm
and 22.15mm,11. 75mm,respectively. Quantity of stemflow is positively correlated with the present rain-
fall and rainfall within the last 24 h.
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Fig. 1 Monthly changes of precipitation and tempera-
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Fig 2.1 More than 60% precipitation in total raining Fig 2.2 The total amount of daily rainfall with range of

days is less than 5. Omm 10. 1~50. 0Omm make up 64 % of total precipitation
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Table 1 Stemflow of four tree species in 1996

,8.65mm, 1.20% ;

Tree No.  Breast Crown Stem- Tree No.  Breast Crown Stem-
species diameter  area flow species diameter  area flow
P. tabulaeformis 1 15.8 11.04 108.40 B. dahurica 12 25.0 24.85  84.09
2 10.0 6.83 86. 32 13 22.6 18. 47 69. 34
3 17.3 17.35 110.94 14 15.1 17.35  19.94
4 14.7 8.55 127.10 15 11. 8 7.79  177.52
5 16.5 11.64  46.71 16 13.5 10.18  206. 89
L. principis-
Q. liaotungensis 6 21.5 37.53 1078.68 17 9.9 5. 31 120.12
rupprechtii

7 21.0 26.88 696.12 18 10.0 6.38 73.66
8 23.6 41.85 1834.02 19 10. 5 8. 81 51.42
9 25.8 44.18 1379. 39 20 9.9 5.11  132.52
10 14. 6 12.72  473.80 21 16. 4 15.21 122.18

11 23.5 37.66 551.10

2 4 (kg)
Table 2 The difference of stemflow per tree among four s . 1 R
tree species was tested using ANOVA .
’
’
L. -
principis-

Liaotungensis dahurica ..
& rupprechtii HelreyuoJ

P. tabulae-

Formis 19.04* 0. 81 1.81*~
’ ) . B . Richard Lee!!
Q. liaotun )
. 19.85" " 20.85*
gensis
B. dahurica 1.00* "
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Table 3 Regression equation of stemflow in four forests V4
B b 2
Forest ’ I ? R E E E, (723. 6mm
P. tabulaeformis forest 386. 4mm),
( 66. 68mm 35.19mm;
—0.1402 0. 0384 0.0048 0.9866 858.492 1715.307 12.484
43. 76mm 23.12mm; 32. 77mm
Q. liaotungensis forest _
17. 36mm; 22.15mm  11.75mm),
—0.1696 0.1020 0.0049 0.9927 1599.916 3177.385 13.436 , 9.22%
Mixed deciduous broad-leaved forest 9.11%. 6.05% 5.98% . 4.53% 4.49Y
—0.1945 0. 0560 0.0070 0.9915 1371.029 273.408 20.011 3.06% 3.04%¢( 4),
L. principisrupprechtii {orest s
—0.19250.0708 0.0077 0.9884 997.580 1991.640 11.089 U’o
% Eo,01(2:47) =509, Eo. 01 (1,47)=1. 20 4 I
3 E ’
! 15~20mm
E,,
- ¢ 5, C D,
P, 24h P, s
r
‘ , 3.80%
o F Fo o 0 EEa0 0
10.16% 5.54%, 7.02%.

(2,47)=5.09, 24h
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Table 4 Monthly changes of stemflow and S/P in four forests

P. tabulaeformis ) ) Mixed deciduous L. principis-
Year- Precipi forest Q. liaotungensis forest broadleaved forest rupprechtii forest
Month -tation
(mm)
Stemflow S/P(%) Stemflow S/P(%) Stemflow S/P(%) Stemflow S/P(%)
1995-05 71.3 2. 20 3.09 6.58 9.23 3. 54 4.96 4. 64 6.51
1996-06 67.9 1.48 2.18 5.17 7.61 2.64 3. 89 3.01 4.43
1996-07 283.4 8.75 3.09 25. 66 9.05 12.59 4. 44 16. 62 5. 86
1996-08 210. 3 7.19 3.42 20. 09 9. 65 10. 36 4.93 13.91 6. 61
1996-09 65. 3 1.71 2.62 6.03 9.23 2.46 3.77 3.38 5.18
1996-10 25.4 0. 81 3.19 2.96 11. 65 1. 18 4. 65 2.21 8.70
Total 723.6 22.15 3. 06 66. 68 9.22 32.77 4.53 43.76 6. 05
1997-05 80. 3 2.52 3. 14 7.36 9.17 3.72 4.63 4.90 6.10
1997-06 47.3 1. 08 2.28 3.85 8. 14 1.62 3.42 2.34 4. 95
1997-07 63.5 1. 80 2.83 5.50 8. 66 2.67 4. 20 3.57 5.62
1997-08 128.1 4.22 3.29 12. 20 9.52 6.21 4. 85 8.15 6. 36
1997-09 67.2 2.12 3.15 6.28 9.25 3. 14 4. 67 4.16 6.19
Total 386. 4 11. 75 3.04 35.19 9.11 17. 36 4.49 23.12 5.98
5 4 (mm) (mm)
Table 5 Changes of stemflow with precipitation in four forests
. . . mized deciduous o .
Precipi- P. tabulae formis Q. liaotungensis broad XS L. principis rupprechill
tation  Times (o) forest forest L N forest

(mm)
Stemflow S/P(%) Stemflow S/P(%) Stemflow S/P(%) Stemflow S/P(%)

<2.5 13 24.4 0.018 0.07 0. 584 2. 39 0. 050 0. 20 0. 150 0. 61
2.6~5.0 13 46.9 0.536 1. 14 2. 864 6.11 0. 640 1. 36 1. 483 3.16
5.1~10.0 16 113.4  2.223 1. 96 9. 885 8.72 3. 784 3.34 5. 034 4. 44
10.1~15.0 18 239.6  6.876 2. 87 21.391 8.93 10. 191 4. 25 14.973 6. 25
15.1~20.0 5 81.9 2.567 3.13 7.894 9. 64 3.919 4.79 5. 043 6.16

20.1~30.0 7 162.7  5.757 3.54 15.525 9.54 8. 263 5.08 10. 356 6.37
30.1~40.0 2 73.7 2.604 3.53 7.233 9.81 3. 817 5.18 4.916 6.67
40.1~50.0 2 84.6 3.012 3.56 8. 334 9.85 4.413 5.22 5.675 6.71
50.1~60.0 1 57.3 2. 060 3. 60 5.673 9.90 3.015 5.26 3. 865 6.75
60.1~70.0 1 68. 9 2.505 3. 64 6. 855 9.95 3. 664 5.32 4. 686 6. 80

>70.0 2 156.6  5.740 3. 67 15.629 9.98 8.375 5.35 10. 702 6. 83

S/P(%)=3.6719(1—exp(—0.1057p))

S/P(%)=09.8439(1 —exp(—0.2354p))

S/P(%)=5.3579(1—exp(—0.1128p))

S/P(%)=6.7800(1—exp(—0.1473p))
0.9711.0.9558.0. 9635 0. 9636,
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