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Water and soil conservation function of typical plantation forest ecosystems in semi-arid re-
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Abstract From the aspects of surface runoff and soil erosion this paper quantitatively studied the
water and soil conservation function of five plantation forest ecosystems in semi-arid region of West-
ern Liaoning Province. The results showed that various types of test plantation forest ecosystems
were all able to reduce surface runoff and soil erosion effectively. In June — September the monthly
mean surface runoff coefficient of Pinus tabulaeformis forest ecosystem P. tabulaeformis — Hippo-
phae rhamnoides forest ecosystem forest ecosystem P. simonii forest ecosystem and P. simonii —
H. rhamnoides forest ecosystem was 10. 1% 6.5% 2.3% 8.6% and 5.3% of that of barren
hill respectively and the soil erosion quantity was 2.65% 0.96% 0.15% 2.32% and
0.69% of that of barren hill respectively. Among the five forest ecosystems H. rhamnoides forest
ecosystem had the least surface runoff and soil erosion being the best in water and soil conservation
function.

Key words semi-arid region of Western Liaoning Province plantation forest water and soil con-
servation surface runoff soil erosion.
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Tab.1 General situation of different forest ecosystems

a

Age of Density Average Average Canopy
Type forest trees- DBH tree density
a hm ~2 cm height
m
I 28 2825 6.9 4.7 0.75
I 28" 1790 9.8 6.6 0.85
11 3650 2.6 1.6
I 11 8950 4.3 1.9 0.90
v 22 2645 7.3 4.9 0.70
\ 224 1425 10.1 7.1 0. 80
11°¢ 3460 2.7 1.6
I P. tabulaeformis forest 1l P. tabu-
laeformis — H. rhamnoides mixed forest [l H. rhamnoides for-
est [V P. simonii forest 'V - P. si-
monii — H. rhamnoides mixed forest. a Basal diame-
ter for H. rhamnoides b P. tabulaeformis ¢ H. rham-

noides d P. simonii. The same below.

2.3
2002 69 2003

1 20m X5 m

35 cm 20 cm 15 cm.

2~3 1~3L
500 ~1 000 ml 12 h

Excel 2000 SPSS 10.0

3.1

- 2002
6—9

10.1% 6.5% 2.3% 8.6% 5.3% 2003 6
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7 83% 6.4% 3.3% 1.9% 6.3%. 1
97.65%
- 95. 08% -
94. 40% 91.96%
91. 18%
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Tab.2 Surface runoff and soil erosion of the different for-
est ecosystems from 2002 to 2003

Date Precipitation Stand Runoff  Flow Sand
mm type  Runoff 3. depth  content  Soil
coefficient 1, —2 mm kg erosion
%o m- 3 -

km 2

2002. 06 138.1 1.22  16.84 1.684 4.78 8.05
0.71 9.81 0.981 2.08 2.04
0.31 4.28 0.428 1.15 0.49
11 1533 1.533  4.81 7.37
0.62 8.56 0.85  2.22 1.90

12.32 170.14 17.014 18.01 306.42
1.11 8.76  0.876  3.98 3.49
0.79 6.23  0.623  2.81 1.75
0.21 1.66 0.166  0.98 0.16
0.91 7.18 0.718  3.76 2.70
0. 60 4.73  0.473 217 1.03
9.76  77.01 7.701 15.53 119.60
1.14 8.47 0.847 4.73 4.01
0.88 6.54 0.654  2.85 1. 86
0.27 2.01  0.201 1.25 0.25
0.93 6.91 0.691 5.13 3.54
0. 66 490 0.490 235 1.15

10.95 81.36  8.136 20.12 163.70
0.42 0.74 0.074 1.18 0.09
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0. 00
0.38 0.67 0.067 0.98 0.07
0.00 0.00 0.00 0.00 0. 00

10.12  17.91  L.791 8.32 0.15
113 3481 3.481 449 15.64
0.73 22,58 2.258 2.50 5.65
0.26 7.95 0.795 1.13 0.90
0.97 30.09 3.009 4.54 13.68
0.59 1819 1.819 2.24 4.08

11.21  346.42 34.642 17.03 589.87
.22 2702 2702 512 13.83
0.79 17.50 1.750  3.01 5.27
0.41 9.08 0.908 1.09 0.99
L17 2592 2592 437 11.33
0.78 17.28 1.728 2.99 5.17

15.20 336.68 33.668 23.82 801.97
0.25 .52 0.152  1.19 0.18
0. 00 0.00 0.00 0.00 0. 00
0.00 0.00  0.00 0.00 0.00
0.27 1.64 0.164 1.21 0.20
0.00 0.00 0.00 0.00 0.00
6.383  38.66 3.806 7.24 27.99
1.01 2854 2.854 491 14.01
0.79 17.50 1.750  3.01 5.27
0.41 9.08 0.908 1.09 0.99
0.97 27.56 2.756 4.18 11.53
0.78 17.28 1.728 2.99 5.17

12.24  375.34 37.534 22.11 829.96

2002. 07 78.9

2002. 08 74.3

2002. 09 17.7

2002. 06—09 309. 0

2003. 06 221.5

2003. 07 60. 6

2003. 06—07 282. 1
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Fig.1 Rate of decreased runoff and sediment by different plan-

ted forest ecosystems.

I P. tabulaeformis forest 1l - P. tabu-
laeformis — H. rhamnoides mixed forest [l H. rhamnoides for-
est [V P. simonii forest 'V - P. si-
monii — H. rhamnoides mixed forest. 1 2002.06—2002.09 2 2003.
06—2003.07 3 Average.

3 y X

Tab.3 Regression equations of surface runoff y and
rainfall x by different forest ecosystems

R
Type Regression equation

I y=-1.3604 +0. 1161x 0. 9648
I y=—-0.9926 +0. 0745x 0.9412
I y = =0.7733 +0. 0340« 0. 9022
v y= —1.5244 +0. 1078x 0. 9675
v y=—1.2369 +0. 0684x 0. 9406
CK y=—-17.192 +1. 3366x 0. 9562
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Tab.4 Regression equations of surface runoff y with lit-
ter biomass and soil physical properties x - > - >
R
Ttem Regression equation
y=7136.2 -156.91x 0. 8422
Litter mass
y =0.9743 +0. 0072x 0.9312
Bulk density
y=12.02 -0. 12740« 0.9330
Non-capillary porosity
y =3.8693 - 0. 0466x 0.7823
Stable infiltration
99. 87% - 99.36% -
99.21% 98.15%
97.83% .
3.2
2
. 2002 6—9
2.65%
0.96% 0.15% 2.32% 0.69% 2003 6—7
1.69% 0.63% 0.11% 1.39% 0.60% .
99. 87% - 99. 36% -
99. 21% 98. 15% Cai D-W Huang Y Wang Z
97.83% > . 2002. Soil erosion and ecological construction of
partial dryland hill in western Liaoning Province. Scien-
B > > B tific and Technical Information of Soil and Water Conser-
vation 3 40-42 in Chi-
nese
Deng K-M Shi P-L Xie G-D
192 . 2002. Water conservation of forest ecosys-
tem in the upper reaches of Yangtze River and its bene-
fits. Resources Science 24 6 68-73
1 in Chinese
Ding L-X Mu X-M . 2004. The
effects of soil and water conservation on temporal change
of the surface runoff in watersheds. Journal of Arid Land
1622 o Resources and Environmen 18
23 3 103-106 in Chinese
Du X-J Jiang F-Q Jiao Z-H
.2004. Vegetation restoration in western Lia-
oning hilly region A study bused on succession theory
14 and degradation degree of ecosystem. Chinese Journal of
Applied Ecology 15 9 1507-1511
4 in Chinese
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