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Effect of Forest on Watersheds Hydrological Process in Middle Loess Plateau

LU Aigang"’, SUO Arning’, PANG Deqian’, WANG T ianming'
(1. Key Laboratory for Biodiversity Science and Engineering, Ministry of Education, College of Life Sciences,
Beijing Normal University, Beijing 100875, China; 2. N ational Marine Environment Monitoring Center,
Dalian, Liaoning 116023, China; 3. Dep artment of Environment and Lif e Sciences, Weinan T eachers University,
Weinan, Shaanxi 714000, China)

Abstract: River hydrological process and corresponding coverage of forest in watersheds in middle Loess
Plateau were analyzed in this paper. The results showed that there was an obvious decline trend of runoff
generation index with increasing of coverage of forest. Output of most runoff was kept and distribution of
runoff in dry season and flood season turned to uniform with more forest in watershed. Influenced by vart
ation of rainfall, interannual variation of runoff in mountain watersheds with more forest was greater than
that with less forest. More soil was conserved with increase of forest area, erosion modulus decreased by
46.19% with forest ration changing from 10% to 20% . T he soil erosion caused by high intensive rainfall
was focused on flood season in more forest watersheds and companied with more interannual variation com-
paring with less forest watershed.

Key words: the Loess Plateau; coverage of forest; watershed; hydrological process

20 80 . )
[35]
2 2
2
[F2]
2
2
* :2009- 0107
: (2002CB111507) ;¢ » (2006BA DO3A0206) ; (40771187;
40830743) ; “97%  (2005C B422004) ; (40771187) “97%  (2005CB422004);
(20070420315) ; (09JK429)

C PERA(1968- ), B, k& F-FA, W, 2l Hik, £ 2AF AT LR Hrh AT RX  Email: lagx1088@ 163. com



° 2 . 16
8°C, -8 - 107,
22~ 24, 350~ 600 mm ,
, 50%
[57]
50~ 80 m , 100 m
[2] '
4 1.2
) 24
( , )
, , 24
, (1 ;
, (2) ; (3)
24 A= (XA:)/n (1)
) n . 2
) Cv= |2(Ki- 1)"/(n- 1) (2)
’ < K, 2
Cw= //:ZI(E—L‘ 1)°/12 (3)
. N PR m— JAi— 1
1 BFFEX R 5 B 9 7 i (
); A— ; Cy
1.1 ; Cy — ; Ki— 0
) i
B ,'Kj - ]
;K — , Cv
CV}'
, 30 800 ~ 24
5000 km” , 24 , 14 1970- 2003 , 10
1981- 2003
, 2000 32



030

Statistica6. 0
2 R
2.1

(Statistica for Windows)

24
1 , 20%
6.0 , 40% ,
5.5,
(F=42.92, P< 0.001)
141
12+ .,
10_ * "Q y=10.403e-oms7x
2 R*=0.6596
e 81
@ 6
4_
2_
0 10 20 30 40 50 60 70
BHRERE/%
1
(
)
140

120
100

[e]
(=1

298 % /¥ /mm
£ 3

[
(=

0
1971 1975 1979 1983 1987 1991 1995 1999 2003
F 0

1.2~ 1.5 25% ~ 45%( 1)
(21
(2]
1
/ km? ! % / mm
1307.0 2.22 34. 67 6.43
3167.0 3.45 23. 62 4.69
4061.9 3.95 28. 14 6.26
807.0 35.97 18. 45 3.40
621.4 38.15 20. 66 3.61
4722.0 65.30 18. 73 3.30
. (
)
2 ,
, (F=
44. 86, P< 0.001)
s 0.792 0.483
0.9
= 0.3F =0.0063x+0.3818
W% 0.7F R*=0.671
m£ 0.6}
#0.5)e
&
ﬁ 049
HE 03F**
@ o2l
0.1
0 20 40 60 80
HREEE/%
20%
6-9
60%
20%



r .,
, 7-10 , 6- 1.2~ 1.5
9 43. 28% , ,
~ 51.47% _
s 6_ 9 s
10. 0~ 15.0 mm, 11
2
1% / % /% ! %
71. 59 76.27 5. 56 29. 41 6.82 3. 46 4.70
71. 68 65.44 7.25 29.32 16.69 4.55 6. 41
68. 64 67.33 7. 44 31. 36 21.40 5. 07 6. 26
66. 67 70. 38 5. 83 33.33 12.76 3.29 4. 69
68. 06 61.67 6. 87 31. 94 18.66 4.35 6. 43
67. 90 51.47 4. 90 32. 10 28.85 3.27 3. 40
54. 45 43.28 7. 90 45. 55 20.14 4. 91 6. 15
56. 87 48.38 5. 50 43.13 30. 40 3. 17 3.62
57. 98 48. 40 4. 80 42. 02 28.25 2. 04 3.29
2.2 10 000 t/km’ ,
[&9] 20% , ,
, , (F=125 39, P«<
, 0. 001)
18000 -
__ 16000}
"= 14000
A
12000
’ 10000 y=30604x"%"
, = . R’=0.8485
& 8000}
, 6000}
ﬁ 4000}
’ 2000}
- 24 1 T ]
0 20 40 60 80
TR R/%
( 3, 5% \ 3
2351 1.00 y=-3E-0.05x’+0.0041x+0.8215
_ 0.95| R=0.6651
20F y=0.50796040497x _ _ _ .
ﬁ R=0.5791 i = 0.90}F
o 1.5 | E
= P 0.85- %
& 1.0 =R 0.80L Ps
# = e
0.5 0.75F
0 ey 0.70 . L L - - |
2.17 3.72 4.19 7.58 10.19 13.67 20.59 38.15 0 10 20 30 40 50 60
R H /% ZR L H /%
4 5

( 4)’ 5% i B



: 1.23
(F= 78. 54, P< 0.001) :
\ E= 30604f "™ ( F=125.39, P< 0.001) (5)
. f — cE—
D) (5) s f.= O
, R= 30604 t/km’;
: . , 10% 20%
, . 46.19% f=60%
, E= 787.25 t/km’,
: S 3 45
24
40% - ’
~ 86%"7, , ,
(F=48.71, P<0.001 ( 5)
” 9 80% ]
6-9 , , 10% 20%
46.19% , ,
’ [1] :
23 []]. ,1998,6(2): 14-21.
[2] , :
[J1. ,1978,33(2) : 112 126.
’ - [3] , .
( 2-5) (1. L1997, 21( 5) : 433-440.
’ [4] , :
[J]. ,2002, 13(9) : 1057 1060.
: [5] , :
, [J1]. ,2001,37(5) : 146- 144.
(4) 6] : '
R=10.587¢ " (F=42.92, P< 0.001) (4) L] »2002,57(2) : 210-217.
[7]
: [ ’.R__
f [C]//
(4) s f: O
( ) . R=10. 587, ,1994.
f=5% R= 3.891; (8] ’ ’ _
f=100% R=1.433 [1]. .2000, 14( 5) : 73-97.
650 mm, [9] . [ M].

80% 40%, ,1993.



