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Benefit evaluation on soil improvement by the water and soil con-

servation forest

SHEN Hui 9JIANG Feng-Qi 9DU Xiao‘.]un (Institute of Applied Ecology.Chinese Academy of Sciences.
Shenyang 110015 ,China)

Abstract: The research of forest benefit evaluation is a hotspot and difficulty at present. We evaluated soil
improvement benefit of water and soil conservation forest (WSGF). We tried to find a method that can be
used for forest evaluation,and illustrated that comprehensive index of benefit evaluation on soil improve-
ment of WSCF can be regarded as total objective layer of index system,and criterion layer consists of soil
fertility ,soil anti-erodibility and anti-sourability. The index layer is composed by soil enzyme activities ,or-
ganic matter content,water stable aggregate content,mean weight diameter,disperse ratio,aggregate de-
gree,soil rigidity,infiltrate coefficient and pH. To calculate the comprehensive index of benefit evaluation,
the data of indexes practically measured should be translated into scalar quantity first. Then the compre-
hensive index could be calculated directly to hierarchy-total-array weights,or step by step according to hi-
erarchy-single-array weights,which produced the same results. The comprehensive index should be emend-
ed to remove the influences of site factors and could be used to evaluate the benefits of different kinds of
water and soil conservation forests.

Key words : water and soil conservation forest;soil improvement benefit ;comprehensive index ;amendment

:1000-0933(2000)02-0753-06 :S714. 6 A
b b
o ’ 9’
N o . o
b 2 b b o
“o (96-007-01-06)
:1999-12-08; :2000-04-23

1971~), , o o



754 20
1
118°50' ~121°51, 40°21' ~42°20', 300~600m,
7~10C, 50%~70% . 450~650mm ,
1600~1800mm, s N s
Y Y ’ o ’ b
N o (Pinus tabu-
laeformis) s 53.3  /hm?", - (Pinus sylvestris var.

mongolica) .

(Quercus mongolica) .

phyila)
2
( \I\)‘
(
3
pH
3.1
D)
9C;]:
2)
NO

(Robinia pseudoacacia) .

(Prunus sibirica)

= (ijax - Vi»,)/(V}max

D,
(
( EON
-K,Cr,0, Iy
[8~12]
Cii = Vi/V i
J

J

(Hippophae rhamnoides) .

(Acer truncatum) ~

(Cotinus coggygria) .

o

o

RN

220, = 1,2,

BN (
(Yoder ')
pH ( rhy

[13]
(G =1,2,
;V,]:
— Vjmin) @

= 1,2,00,20 = 1,2,

3Vijs

i

i

N

N

29

J

J

(Amorpha fruticosa) .

(
6])\

(Caragana micro-

29

[4])\

(

;ijax H

3V jmax ¢

N

\6\)\



(&3]
-3
ol
92

3 | jmin & J °

1
Table 1 General situation of sample plots and stands

Herbage Height of

Ages Slope Slope Slope Density Mixed
Plot /\réa (a) ) azimuth site (plant/hm?) proportion cover herbage
(m?) degree (cm)
Shy 260 28/16 10 (@D) D 5192. 31 5%5 0.4 10
CY 300 28/16 6 (2 D 2666. 67 5%5 0.4 10
QY 300 28/16 10 (3 2) 3033. 33 3*5 0.4 7
MY 300 28/16 11 (€Y) D 2166. 67 1%5 0.5 10
HY 300 28/16 2 (3) 2) 3133. 33 2*5 0.4 9
JY 300 28/16 3 (3 2) 3100. 00 2%5 0.4 10
SYn 400 28/8 11 (6) 1) 2150. 00 377 0.6 10
SYs 300 28/8 10 (3 2) 2466.67 37 0.4 10
BY 300 28/8 10 (3) 2) 2566. 67 377 0.4 10
Yis 225 15 11 (2) 2) 5111.11 — 0.4 2
Yo 300 28 9 3 2) 3166. 67 — 0.4 10
Y 400 46 12 (2) 2) 2025. 00 — 0.7 3
ZhSh 300 13/13 5 (3) 2) 3200. 00 5%5 0.7 7
Zh 300 13 8 (3) 2) 3066. 67 — 0.7 4
Sh 300 13 5 3 2) 3200. 00 — 0.7 7
(074 100 16 10 (€Y) D 1280. 00 37 0.8 20
C 400 16 22 (5) 3) 1825. 00 — 0.8 8
Z 400 16 10 (4) D 1950. 00 — 0.8 20
Ks 300 — 9 (2) 3) — - — -
Kn 300 — 8 7 2) — - — —

% ShY . - (Hippophae rhamnoides-Pinus tabulaeformis) ,CY ; - (Robinia pseudoacacia-Pi-
nus tabulaeformis) s QY : - (Acer truncatum-Pinus tabulaeformis) s MY : - (Quercus
mongolica- Pinus tabulaeformis) JHY : - (Cotinus coggygria-Pinus tabulaeformis),JY : -

(Caragana microphylla-Pinus tabulaeformis) sSYn - (Prunus sibirica-Pinus tabulaeformis) ,SYs: -
(Prunus sibirica-Pinus tabulaeformis) sBY ; - (Prunus-Pinus tabulaeformis) ,Y5:15a
(15a-Pinus tabulaeformis) , Yos: 28a (28a-Pinus tabulaeformis) . Y,s: 48a (48-Pinus tabulaeformis) .
ZhSh . - (Pinus sylvestris var. mongolica-Hippophae rhamnoides) Zh . (Pinus sylvestris var.
mongolica). Sh: (Hippophae rhamnoides) ,CZ: - (Robinia pseudoacacia-Amorpha fruticosa)
C: (Robinia psudoacacia) 7 : (Amorpha fruticosa) ,Ks.Kn: (non-forest lands) . The

same below. 1) Upside, 2: Middle, 3) ; Underside, (1) ;: South, (2) ; South-East, (3) South-West, (4) ; North-West, (5)
West, (6):North, (7):North-East,
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Table 3 Comprehensive indexes of evaluation on soil im-
Table 2 Soil fertility,anti-erodibility and anti-sourability provement benefit of different water and soil conservation

values of different water and soil conservation forests forests
Soil _ . . _ .Soil S_oi_lz_mti— Soil ar_n_i—
fertility S()ll.ar'lFlf Soil anti- fel'rtlhty er(‘)dlblllty S()L}rablllty (3()m[?rellenf
index eerlblllty sm}rablllty index index index sive
index index (X0.157) (X 0.594) (X0.249) index
1 ShY 0.5650 0.6349 0.3554 ShY 0. 0887 0.3771 0. 0885 0.5543
2 CY 0.7122 0.7488 0.4032 CY 0.1118 0. 4448 0. 1004 0. 6570
3 QY 0. 5386 0. 7564 0. 4640 QY 0. 0846 0.4493 0.1155 0. 6494
4 MY 0.7030 0.7274 0.4689 MY 0.1104 0.4321 0.1168 0.6592
5 HY 0. 5825 0.6022 0.5018 HY 0. 0915 0. 3577 0.1249 0.5741
6 JY 0.5732 0. 7007 0.4795 JY 0. 0900 0.4162 0.1194 0. 6256
7  SYn 0.5197 0.7761 0. 4664 SYn 0. 0816 0.4610 0.1161 0. 6587
8 SYs 0.4264 0.6146 0. 3812 SYs 0. 0669 0. 3651 0. 0949 0.5269
9 BY 0.5720 0.6743 0.4263 BY 0. 0898 0. 4005 0.1061 0.5965
10 Y5 0.3180 0. 3191 0. 4076 Y5 0. 0499 0. 1895 0.1015 0. 3410
11 Yo 0.4455 0.5525 0. 3807 Yos 0. 0699 0. 3282 0.0948 0.4929
12 Yy 0.6579 0. 8759 0.5108 Y 0.1033 0.5203 0.1272 0. 7508
13 Zh 0.4294 0.5242 0.4715 Zh 0.0674 0.3114 0.1174 0.4962
14 Sh 0. 6460 0.6153 0.4981 Sh 0.1014 0. 3655 0. 1240 0. 5909
15 ZhSh 0.5994 0. 6900 0.5231 ZhSh ~ 0.0941 0.4099 0.1303 0.6342
16 C 0. 9559 0. 7684 0.6129 C 0.1501 0. 4564 0.1526 0. 7591
17 zZ 0. 8662 0. 7007 0.4263 Z 0. 1360 0.4162 0.1061 0. 6584
18 CZ 0.9105 0.7185 0.4353 CZ 0.1429 0.4268 0.1084 0.6781
19 Kn 0.3352 0. 2959 0. 3451 Kn 0.0526 0.1758 0. 0859 0.3143
20 Ks 0. 2567 0.2336 0. 5683 Ks 0.0403 0.1388 0.1415 0. 3206
4
Table 4 Main site factors and classification criterions
Site factors Classification criterions
Slope azimuth (S,SW) 1, (E,SE,W) 2, (NW.NE.N) 3
Slope degree 1~10° 3,11~20° 2,>20° 1
Slope site (upside) 1, (middle) 2, (underside) 3
s s
s 5, s
s s o
5 s s
s (ShY,CY,QY,MY,HY,J]Y.SYn,SYs,BY)
(Yas) , .
: Y Yo >Yo. , ,
s - R -
. _ s _
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Table 5 Amendment of comprehensive index of evalua-
tion on soil improvement benefit of water and soil conser-
vation forests

W Vi/Vi)

C hensi . . L
omprenensive Weight Comprehensive Compared to

s index before .
index after  that of non-
amendment

. amendment  forest land

ShY 0.5543 0.2222 2.4944 3. 46

CY 0. 6570 0. 3056 2.1502 2.98

QY 0.6494 0.2778 2.3378 3.24

R MY 0.6592 0.3611 1. 8255 2.53

HY 0.5741 0.2778 2.0668 2. 86

JY 0. 6256 0.2778 2.2522 3.12

SYn 0. 6587 0.3611 1.8241 2.52

SYs 0.5269 0.2778 1. 8968 2.63

BY 0.5965 0.2778 2.1474 2.98

Y15 0. 3410 0.3333 1.0230 1.42

Yos 0.4929 0.2778 1.7744 2. 46

Yis 0. 7508 0.3333 2.2524 3.12

Zh 0.4962 0.2778 1.7863 2.48

Sh 0.5909 0.2778 2.1272 2.95

ZhSh 0.6342 0.2778 2. 2831 3.12

C 0. 7591 0.3611 2.1021 2.91

Z 0. 6584 0.3333 1.9752 2.74

’ CZ 0.6781 0.3333 2.0343 2.82

Kn 0.3143 0.4167 0.7543 1. 05

Ks 0. 3206 0. 4444 0.7214 1.00
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