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Study on Effect of Pinus tabulae formis Plantation on Rainfall Redistribution

Processes in the Mountainous Area of North China

LIANG Wenjun, DING Guo-dong, ZANG Yin-tong, GAO Guang-lei, BAO Yan-feng, AN Yun, HE Yu

(Key Laboratory of Soil and Water Conservation and Combating Deserti fication ,

Ministry of Education, School of Soil and Water Conservation . Beijing Forestry University ., Beijing 100083, China)

Abstract; Forestry plays an important role in the atmosphere rainfall redistribution. Throughfall, stemflow

and canopy interception of a natural forest stand of Pinus tabulae formis in Mulan in Hebei Province of China

were observed in 2010. The characteristic of rainfall redistribution of Pinus tabulae formi in the mountainous

was analyzed. The results showed that the rainfall, canopy interception and stem flow accounted for

69.07%+29.79%, 3.10% of total rainfall, respectively. Throughfall, stemflow had significant relationship

with total rainfall (R* =0. 986, R* =0. 893). Relation between canopy interception and rainfall could be

described by a power function (R*=0. 765); according to the regression equation, when the rainfall outside

the forest was greater than 0. 264 mm, the penetration of rainfall could occur, when rainfall outside the for-

est was greater than 4. 89 mm, the runoff of trunk could occur; canopy in the process of redistribution rain-

fall played a major role in spatio-temperal redistribution.

Key words: Pinus tabulae formis ; rainfall redistribution; hydrological process

[15-16]
b o b ’
10%~40%, 60%
R . ~90%, 0.5%~14%.
b
3 N o ) .
[5]
b b Y
[6] [7] [8-12]
[13] [14]
A A Y b
:2011-12-15 :2012-02-2
: " ”(200804022)
(1983—), s s : N . E-mail:liangwenjun123@163. com

(1963—), , s

. E-mail:dch1999@263. net



78 19
o ( ), 5
o ( , 1.5 mX0.2m),
1 1 ,
1.5 m;
116°32"—118°14'E,41°35'—42°40'N, , \
’ ’ 10 L o
. N , 5 (
o , N ) R 1.5 cm
. . — 14~ ,
4.7°C., 38. 9°C, ,
—42.9C,=07C 2 180°C,=10C , ,
1610°C.=>15C 859°C ; 67 ~ 128 d. 10 L , ]
=6 27 d, . .
2 832 h, 64%., 532.5 o
~559.7 k] /em®, 5—9 ]
299.7 kJ/cm?®, 54%., 2.3
N N N . N (1,
7 7 53 s . :
81 382 693 [=P—(P,+S) (D
(Larix principis—rup prechtii) . (Pinus tabu- .P—— (mm):P,—
lae formis) . (Betula platyphlla) . (Popu- (mm);[— (mm) ; S——
lus davidiana) ; (Corylus mand- (mm) ,
shuica) | (Rhododendron mircranthum) | :
(SZ)zmea frzt'schz.ana) ; | S:i\‘)SN . M1N 2
(Carex lancifolia) . (Phlomis umbro- =1 AX10
sa) . (Thalictrum minus) :S—— (mm); N—— ;
Sy—— (mD) ; My—
2 s A (m*),
2.1 SPSS
1500 /hm? 50 o
mX50 m s 10 mX10 m 3
, (x53)> 3.1
. . . 5 5mX5m 2010 7 5 —2010 11
. . ; 15 209. 97 mm,
1mX1lm R . 14. 00 mm, 39. 94
. i mm, 7.95 mm/h,
2.2 , o 1



4 79
1
/mm /mm /% /mm /% /mm /%
1 6. 42 3.15 49. 04 3.27 50. 93 0.0023 0.04
2 39. 94 31. 50 78. 88 6.93 17. 35 1. 5050 3.77
3 20. 86 14.58 69.91 5.08 24. 35 1.1969 5. 74
4 2.12 0. 48 22.73 1.63 77.07 0. 0044 0.21
5 7.82 3.19 40.78 4.62 59. 13 0.0075 0.10
6 14. 62 10. 26 70. 18 3.95 27.04 0. 4077 2.79
7 14.81 8.32 56. 17 6.03 40. 71 0. 4622 3.12
8 15. 90 11.03 69. 35 4. 44 27.91 0. 4346 2.73
9 2.82 1.68 59. 66 1.14 10. 28 0.0018 0.06
10 10. 80 5.08 47.03 5.68 52. 60 0.0396 0.37
11 15.53 11.62 74. 82 3.27 21.08 0. 6357 4.09
12 18. 98 12.58 66. 28 5. 77 30. 38 0. 6338 3. 34
13 8. 34 4.79 57.47 3.45 41.38 0.0961 1.15
14 28. 11 21. 88 77.82 5.16 18.35 1.0747 3.82
15 2.92 0.71 24. 40 2.20 75. 46 0.0041 0.14
2010 7 —11 15 , o
¢ D,
. R? (p<<0.0D),
o s (p<<0.01),
. ’ 2 2
b ’ ( 1)0
35¢ 1001
g 20 80
g 25¢ =
i 20f & 60r
| 15¢ = 40k
R ol »=0.826x-2.179 i y=-0.0467x*+3.1374x+27.475
b s R*=0.986 20| @ R'=0.7146
0 n n 3 0 I 1 1 1 J
20 40 60 10 20 30 40 50
e Sh B W B/mm #R & K W f/mm
l ~
s 3.2
N 2. 64 mm
H s C D, 15
. . R2 .
s , C 2,
, o (p<<0.01),
8r 801 o,
‘% or s %1 » ¥=0.052"-3.517x+73.92
¥ R*=0.748
B 4t Ju 40}
& y=1.117x"*" &
R 5l R=0.765 20}
3 A
0 - - : ; 0 - - - -
10 20 30 40 10 20 30 40
#51 B R /mm #h b M FY B /mm
2 ~
2 . ’



80 19
, , s 3.3
, ) 1,
, , , s « 3,
N N N N s
o (p<<0.0D,
1.81 6r
a 1.5}F © 5F
m 1.2+ 4t .
£ osf % st
i 0-6f y=0.045x-0.202 K 2t y=-0.006x"+0.379x-1.394
£ 03} R=0.893 1t R=0.782
olss . . . . oleo . . . .
10 20 30 40 10 20 30 40
4 T F/mm RS b T B/mm
3 N
s ,1996,32(1) :6-10.
, , , [5] Bosch ] M, Hewlett ] D. A review of catchment experi-
45%, , [ ments to determine the effect of vegetation changes on
water yield and evapotranspiration[ J]. Journal of Hy-
| ’ . drology.1982.55(1/4) :3-23.
’ ’ 61 . : .-
o ' [l ,2010,
’ 3 32(2):2-5.
° [7] ) ,
4 [l ,2005,19(4) :61-64.
[8] Tida S, Tanaka T, Sugita M. Change of interception
(1) 2010 7—11 , process due to the succession from Japanese red pine to
15 , 209. 97 mm., evergreen oak[ J]. Journal of Hydrology, 2005,315(1/
9. 40 mm, 57.64% 4):154-166.
(22.73%~178.88%) . : Lo] o
0. 264 mm. RN ,2008,22(6) :197-201.
(2) 117 o
mm. 10. 26% (17 35% ~ o 0D T
59.13%), o . .1997.17(4) :372-376.
3 0. 43 r2] , ) L
mm, 2.1% (0. 04% ~5.74%) 1. ,2008,19(9)
. 1871-1876.
. , [13] Sraj M. Brilly M, Mikos M. Rainfall interception by
1m ’ two deciduous Mediterranean forests of contrasting sta-
ture in Slovenia[ J]. Agricultural and Forest Meteorolo-
° gy,2008,148(1) :121-134.
[14] s ) .
(Il 22008,21(5) :657-661.
(1] ’ [15] Dietz J, Holscher D, Leuschner C, et al. Rainfall par-
1l »2001,16(5) :481-487. titioning in relation to forest structure in differently
(2] ’ ’ ’ managed montane forest stands in Central Sulawesi In-
Ul -2000,20(6) : 18-22. donesia[ J]. Forest Ecology and Management,2006,237
[3] [l (1/3):170-178.
,2001,12(6):903-907. [16] s s ..
[4] , 0l (1. ,2008,25(4) :469-474.



