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Evaluation on Water Conservation Functions of Litter and Soils Under
Different Forests in Mountainous Area of Northern Hebei Province

ZHANG Wei', YANG Xirrbingl, ZHANG Ru‘songz, CAO Yurrshengl, YAO Wei‘xing2
(1. The Center of N ational N orthern Mountainous Areas of A gricultural Engineering

Research, College of Forest, Agricultural University of H ebei Province, Baoding, H ebei 071000, China;
2. State owned Forest Bureaw of Mulamr Weichang in H ebei Province, Chengde, H ebei 068450, China)

Abstract: Experiments were conducted to study the water conservation functions of litter and surface soil un-
der six forest types in mountainous area of Northern Hebei Province. Theresults show that in terms of effec
tive interception capacity, the rank of litter layers was poplar forest( 32. 32 t/hm?®) > birch forest (28. 59 t/
hm2)> Mongolian oak forest(20. 26 t/ hmz) > chinese pine —Mongolian oak mixed forest(19. 49 t/hmz) >
Larix principis —rup prechtii forest( 13.53 t/hm”)> chinese pine forest(13.23 t/hm”); in terms of soil max-
imum water-holding capacity, the order was poplar forest> chinese pine—Mongolian oak mixed forest> birch
forest> chinese pine forest> Larix principis —rupprechiii forest> Mongolian oak forest; regarding soil irr
filtration characteristics, the rank was chinese pine —Mongolian oak mixed forest> poplar forest> birch for
est> chinese pine forest> Mongolian oak forest> Larix principis —rupp rechtii forest. The values of evalua-
tion indices were calculated based on weights that were determined using the method of hierarchy analysis.
The evaluation results show that chinese pine —Mongolian oak mixed forest had the best water conservation
function, followed in order by poplar forest, birch forest, Mongolian oak forest, chinese pine forest, and
Larix principis —rup prechtii forest had the worst.

Keywords: the mountainous of Northern Hebei Province; water conservation; forest type; analytical hierarchy
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) , - 1.4~4.77C, 38.9 C,
- 42,9 C, 67~ 128 d
’ [23] , 6
. , 1
] 2 WERITIE
2.1
. 3 0.50m x0.50 m ,
1 WX
(41°35 —42°06 N, 11651 —117°45 E) , 750
~ 1829 m, .
[45]
1
/ m? / m /() /m / cm
30x 30 1260 N 24 9. 40 8.40
30x 30 1300 N 17 13. 60 14. 60
30x 30 1300 WN 28 11. 40 14.90
30x 30 1200 \ 33 7. 00 12.00
30% 30 1230 SW 25 7. 80 18.00
30% 30 1320 N 31 7. 46 9.75
2.2
3 2 2
(0—10, 10—20,20—30 cm) , 2 (
, 1—9 ) ,
. 6l
W.= 10 000P:h (1) (1)
W.= 10 000P .k (2) ,
W.= 10 000P.h (3)
‘W — (t/hm*); W, — 6
(t/hm*); W.—— (t/ (2)
hm’); P: (%); Po— ,
(%); P.— (%); h—— 2 MAT-
(em) LAB
2.3 .
2 2 2
, 2.3.2 ez AAEHGTH
2.3.1 BRp ik (AHP) “« oo .o

(Saaty) 20 70
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y= x/M( ), ¥y= M/ x( (4) , M
X ;s M ——
2
C
C, 0.6250 0.156 3
B, 0.25 C 0.136 5 0.034 1
. Cs 0.2385 0.059 6
A o 0.2970 0.222 8
B, 0.75 Cs 0.163 4 0.1226
Cy 0.5396 0.404 7
(5): (41.08 t/hm?) , ,
6
I= Sy (5) 36. 84 t/hm’,
=1
24. 80 t/ hm”, 24. 44 t/hm’,
Twi T s ¥Yi T ) 2
23. 14 t/ hm", 16.79 t/ hm ,
:I: 2
3 GRS
3.1 ,
. 14.76 t/hm’, 1.48 mm ,
, , 1.10 mm R >
, 0.38 mm; >
, > > > >
3 , : : 32.32 t/hm’
i , 28.59 t/hm’,
21. 24 t/hm? 20. 26 t/ hm?, 19. 49 t/ hm?,
, 13. 53 t/ hm?, 13.23 t/hm’
3
/ /
(t* hm~?) | % ! % (t* hm-?) ! % (t* hm=2) /mm
6. 23 7.58 287.62 17.92 236. 90 14. 76 1.48
5.90 7.91 228.36 13. 47 186. 20 10. 98 1.10
6. 33 51.71 233.38 14.77 146. 66 9. 28 0.93
2. 88 36. 06 196. 88 5. 67 131. 28 3.78 0.38
4. 65 5. 00 246.28 11.45 204. 33 9. 50 0.95
4. 61 6. 67 169.97 7. 84 137. 81 6. 36 0.64
10. 40 20. 34 222.66 23. 16 168. 92 17. 56 1.76
15.34 14. 74 152.34 23. 37 114.75 17. 61 1.76
3.94 41.99 212.27 8. 36 107. 83 4.25 0.43
6. 48 11. 02 171.64 11. 12 134. 87 9. 45 0.95
7. 11 3. 85 182.61 12. 98 151. 37 10. 76 1.08
7.17 17.90 236.55 16. 96 183. 17 13.13 1.31




3.2
(8] , ,6 10 cm
( ) 43. 4% ~ 57. 0%,
( ) > > > >
, > 6
, 1303~ 1709t/ hm?,
3.2.1 FRREHS 1 EKMERE 4 , , 1709 t/hm’>
, 1551 t/hm*> 1 549 t/hm*>
, , 1 547 t/hm’> 1357 t/hm*>
, 1303 t/hm’
4
/ / / % /(t* hm™?)
cm (g* em™?)
0—10 0. 75 69. 50 51.20 18.30 695 512 183
10—20 0. 77 52.70 47. 20 5.50 527 472 55
20—30 0. 95 48. 70 44. 90 3.80 487 449 38
0—10 0. %4 53.00 41. 10 11.90 530 411 119
10—20 1. 00 52.50 46. 00 6.50 525 460 65
20—30 1. 12 49. 40 44. 20 5.20 494 442 52
0—10 1. 09 46. 20 39. 50 6.70 462 395 67
10—20 1. 24 45. 80 40. 40 5.40 458 404 54
20—30 1. 25 43.70 40. 10 3.60 437 401 36
0—10 0. 79 61.70 41. 10 20.60 617 411 206
10—20 1. 10 47. 60 41. 10 6.50 476 411 65
20—30 1. 21 45. 40 37. 80 7.60 454 378 76
0—10 0. 95 53. 60 38. 50 15.10 536 385 151
10—20 1.23 49. 40 36. 20 13.20 494 362 132
20—30 1. 25 27. 30 21. 40 5.90 273 214 59
0—10 0. 91 52.50 38. 10 14.40 525 381 144
10—20 1. 10 52.00 37. 80 14.20 520 378 142
20—30 1. 30 50. 60 43.20 7.40 506 432 74
3.2.2 Ry LB S F R ,
2 o
[9] 3
o
, ) (5
3.3
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Co( ) G 6
Cs Cs Co C G C; o Cs Cs
Lo ( 6) 0.15630.034 10.059 6 0.22280.122 60. 404 7
0.1,
5 mm/ min »
35.3 8.3 13.7
36.0 5.4 8.4 «C 7
18.6 11 3.4 ,
28.6 3.3 5.2 ,
19.8 1.3 3.5
37.5 9.5 16. 6 ’
7
1.288 8 1.270 1 0.7395 0.741 7 1.176 3 1.417 9
2 3 6 5 4 1
e s
4 él:l Tu
(1) ;
,  41.08 t/hm’, , ,
, 32.32 t/ hm’ , ,
s R 13. 23 t/hm’ ,
s ) (5) ,
(2) ? s s
1 709 t/ hm?, ,
, 1303 t/ hm’
(3) ,
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