9 4 Vol.9 No.4
2002 12 Research of Soil and Water Conservation Dec. ,2002

( R 727007)
: 78.3%, 19% , 2.7%,
9. 5% s H
> .5m > ;
3 10 11. 46% , 50% ; 4
:X171. 1 : A : 1005-3409( 2002) 04-0074-03

Study on Water Ecological Benefits of Artificial
Chinese Pine Stands in Loess Hilly Region

YANG Huipu
(T ongchuan Soil and W ater Conservation Station, Tong chuan 727007, Shaanxi P rovince, China)

Abstract: The results of water ecological benefits of artificial Chinese pine stands in loess hilly region show ed that precipitation
under the canopies accounts for 78.3% of total in the open field, and similarly, the interception of the canopy is 19%, the
stemflow is 2.7% ,the interception of litter is 9.5% . The density of the stands has great influences on the precipitation under
the canopies with a negative correlation. The daily average relative humidity in the stands is lower than that in field- The se—
quence of daily vertical variation of average relative humidity from large to little is the middle of the canopies> 1.5 m high in
the stands> the canopy surface. The direction and location on the slope have remarkable influences on the daily variational
process of relative humidity in the stands. T he average soil moisture during the period from March to October is 11. 46%,
which equals to 50% of field moisture capacity- The field which trees had been cut 4 years has better recovery capability for
soil moisture and its monthly average soil moilture is higher than that in the stands.

Key words: loess hilly region; artificial Chinese pine stand; precipitation; relative humidity; soil moisture

1 BYE = 10 (
4 ) ;
| 8 20 em, (10
| cm, 1 mm )
’ 2,22 TARE 1.5m ,
| 1.5m (7.5m) (11.0m)
’ , , 5,15,25
2 7: 00, 13: 00, 19: 00 ; ;
2.1 () , 7: 00 2h
2.2 2.2.3 BEAS , 25 27 ,
2.2.1 7}7"\[)‘]%—‘ 7K1§T\ﬁf%'féuﬁ'§—.\ﬁ*ﬁ§kg %ﬁ"’%’&gr“% 300 em, 20 em ,
* : 2002-07-25

R, K (1967- ), TALNF, AE R LRMEAFFE E 5,



3 78.3%, 19% , ,
3.1 17.7%, ,
311 Mo ke B . A 5%, 2. 7%:;
, 9. 5% ,
70%
(D
1 mm
P P, ! % 1 ! % S ! % L ! %
446. 5 354.7 79. 4 78.9 17.7 12.9 2.9 42.6 9.5
21.9 11.9 54.3 10.0 45.17
468. 4 366.6 78.3 88.9 19.0 12.9 2.7 42.6 9.5
3.1.2 Mo ® EELE KR PR , 1. 75%
, 3
( 2 .1 5400 /hm?
0.95,2 2 100 /hm?, 0.75,3
1275 /hm?, 0.46 §
o o ? %
£
, -
01 3575 113 BT 82
2 mm 3 w/e
1 5 3 a BRE
P P, 1% P, 1% P, 1%
442. 1 303.8 68.7 347.5 78.6 363.6 82.2
4
100.0-
? . f 90. 0%
Pi= 3.9454+ 0.8217 p— 0. 0022 D ™
% 80.0
(P2 6.4, D= 1275) g |
% 70.0
R= 0.993> Rooi= 0.597 4
Pi— (mm); P— 8.0
(mm); D —— ( /hm? T IS S B By haar
, & A/8
’ b AR
3.2 1
3.22 HAMMNEEHELT L
3.2.1 ARMAKSM AR AER A4 E A 1 2
, L.5m
, 1 ’
13: 00 , 13:00 0. 6% »13:00 19:00
13:00 23: 00 , 23: 00 >
, 15% , , 1.5 m >
6. 5% 3.2.3 ¥ Fedi 4z 2 AE 2R 6 %k
, , 5:00 16: 00 ;
, , 13: 00 , )
3 (1 4

3. 0%



. 76- 9
10 ) , . 10 0 300 cm ,
) 0.3% 7: 00 9.93% 13.32%, 11.46% ,
s 15:00 17:00, 50% 4
2h ,9:00 17:00 , , ,
, 17:00 9: 00, , 3 10 3. 0%
s 0 40 cm
s 14.3% 17. 17% ;40 cm
3 4 90 m ) 10.01% 11.62%;
, 2 ,8 2 10 ,
, 76.1%, ) 73.8% , N 0 300 cm
2.3% 13.51%  16. 24%; (0 20 cm)
4 : s 9: 00 s s
21: 00 s 15:00 17:00 s
, 10. 0% ,21: 00 9: 00, s
5: 00 ) 10. 5% 3 %
; »21: 00 2 3 4 5 6 7 8 9 10
63.182.058.676.3 73.877.4 388.7 84.7 80.0 76. 1
53.0 79.559. 177.0 72.676.6 88.682.4 75.4 73. 8
‘r T 1001 25 -05-0.7 1.2 0.8 0.1 2.3 46 2.3
90.0
80.0 ﬂ‘
£
™ 0.0 3 90.0 -
% HRER \
B OOf _ _ papes \. L 80.0F
wol HAL 5ol =
B 70.0
=
40.0 =
60.0 |
T3 s T nnbre 2w Y
W B/ 50.0
T I.5 5 5 7 9 11135 51719 2m
2 17 b U
4 6
z 4
=
2 (1) 78.3%,
&
19% , R 17. 7% ,
45. 5% , 2. 7% ;
9. 5% ,
1 3 5 7 9 11 13 156 1719 2123 >
B /0
- - Py = 3.9454 + 0.8217P - 0.0022D
3 (P2 6.4 D= 1275)
3.3
. , (2) ) ,
6.5% ,5:00 16:00

(F#H%TIN)



4
, 4.3
, , , 100 km? )
, 4.4
4.2 121 s
XK ERKAE TRIEF RS T, 45 T EM
[1] , [M]. . 1993.
[2] []11. ,1998(9).
(k£3% 76 W) ,8 ,2 10
> B 5 N 9: 00
, 1. 5% 21:00 s 15:00 17: 00
> 1.5m > ,21: 00 9:00, , 5
; . 2
4
7)) 20/ 3 17/ 4 17/5 18/6 20/ 17 18/ 8 18/9 17/ 10 %
11.07 10. 37 12.10 9.93 13.23 13.32 11.03 10. 64 11.46 + 1.28
13.86 14.52 15. 88 13. 56 14. 17 15. 39 12. 60 15. 66 14. 46 + 1.14
0 300 cm
5 %
/ em 0 20 20 40 40 80 80 120 120 160 160 200 200 260 260 300
17.7 14. 30 11.62 11. 00 10. 91 10. 50 10. 27 10.01
16. 24 15.78 13.83 13.51 14. 06 14.27 14. 66 15.20
- 0.93 1. 48 2.21 2.51 3.15 3.77 4.39 5.19
(3) .3 10 4 ) ,
11. 46%, 50% 0 300 c¢m ;0 0 300cm
0 40 ¢m ,40 em 13.51% 16. 24% , 20 ¢m
s 10.01% 11.62%, 5 )
[ 1] ) [J1. , 1998(2) : 151 157.
[2] s [1]. , 1998(3): 7- 13.
[3] , . [J]. , 1997, 21(5): 393- 402.
[4] Kenneth N Brooks et al- Hydrology and the Management of Watersheds[M].[s-1.]1:Iowa State University Press/

AMES. 1996.
[3]

Stephen H, Spurr, Burton V, barnes. Forest Ecology[M ]. [s.1.]:John Wiley & Sons, Inc. 1980.



