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Grey Assessment for Soil Erosion

Introduction

A variety of successful applications for grey clustering have been ex-
ploited by many scientists in different fields, such as comprehensive evalu-
ation of groundwater quality, assessment of air environmental quality. As-
sessing the ecological status, among which soil-erosion is one, by means of
grey clustering, is of benefit to make an available planning for hamessing
branch basins in order to speed up developing economy in Central Shanxi

Province.

Approachs for Assessment

For the same aims the eight indices(items)of characters, which com-
1
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prehensively reflect the status of soil-erosion concering with these branch
basins, are considered,i.e.

1. Eroding module, in symbol E, describing the distributive law of
eroding level in area terms.

2. Farming indices, in symbol F, interpreting the latent influences of
the croping action on soil erosion.

3. Soil-erosion ratio, in symbol S, indicating the soil-erosion level in
terms area.

4. Density of ravines, in symbol D, explaining the broken extent of
the earth’s surface, owing to soil-erosion.

5. Farmland ratio, in symbol R, indirectly reflecting the status of wa-
ter and soil conservation, owing to the property of plateau of land.

6. Annual rainfall, in symbol A, indicating the eroding extent by
raining.

7. Covering ratio of forest, in sysmol C, representing the factor of wa-
ter and soil conservation.

8.Land area per capita, in symbol L, explaining the foundation of
water and soil conservation.

It is obvious that some of indices mentioned above are of disconfor-
mity in terms the influence on soil-erosion. The grey clustering is of bene-

fit to deal with same.
Grey Clustering Soil-Erosion

The samples, in symbol dy; , conceming with the eight indices men-
tioned above, in subscript i ;for different area, in subscript k , are listed in
Table 1. Where the numbers in the first column represent the observational
points (areas) named with '

2
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1.Small Valley in Singzhung of Xiyuang
2. Huoshun
3. Pingyao Pagoda
4. Three Spring in Huoshun
5.Jia Ravine in Yushe
6. Daxi Ditch in Linshi
7. Longfeng Ditch in Shouyang
8.Shili Ditch in Linshi
9. Jiaochong Ditch in Linshi
10. Qingjing Ditch in Taigu
11. Longwang Ditch in Jiexiu.
Table 1. The samples dj; of the eight indices for eleven area k¥ = 1,2, -+, 11.
i = 1* ...8*

E(1") F(2") S(3") D(4") R(5") A(6") C(7*) L(8")
1287 146 48  2.54 10.45 601.1 41.7 7

—

2 1700 23.85 75.76  3.39 6.62 592.8 40 34.4
3 1869 55.98 30.75 3.06 42.76 472.1 30 2.09
4 1900 19.05 65.55 2.75 5.72 600 40 16.42
5 1901 15 771.718  2.45 2.8 560 4.7 7.9
6 2400 649 75.09 5.62 10.45 518.1 16.71 5.08
7 2500 38.28 74 3.80 14.34 516.4 37.12 17

8§ 2800 52.97 80.2 7.47 27.43 519.1 28.99 5.98
9 3500 56.06 65.99 4.75 21.92 510.1 13.41 4.55
10 3500 30 81.42 1.5 2.38 456.5 2.85 18.38

o
—

4000 59 83.61 2.2 5.5 536 5.5 2.07

The whitening functions describing the j-th level of the grey category
3
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for the i-th index, denotd by f;; , are illustrated in Fig 1,2,3,where j =1
implies the “foremost” level of grey category, j =2 the “medium”, j =
3, the least. And the bounded values for those functions are interpreted in
Table 2, where H denotes the maximum bounded value of functions in

terms abscissa, Z the medium of same, L the lower of same.
Table 2. The bounded values for whitening functions in eight indices

H Z L
E(1*) (T/knt) 3355.58 2477.91 1600.24
F(2*) (%) 58.36 39.06 19.76
S(3*) (%) 85.06 68.92 52.79
D(4*) (knv/kan®) 5.34 3.61 1.87
R(5") (%) 2.31 14.46 26.6
A(6*) {mm) 583.86 534.65 485.45
c(7*) (%) 8.28 23.73 39.17
L(8") { mu/person) 2.07 11.89 21.72
fu
1

]

1

I

i

' dy

L o

{ 2477.91 3355. 58

Fig 1. The whitening functions of foremost level for grey clustering the soil-erosion
of eleven area in Central Shanxi Province
The Fig.2 & Fig.3 are plotted below as follows
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f1s

dy

Lk .

1660. 24 2477.91 3355. 58
Fig 2. The whitening functions of medium level

f13

1 dy
1660. 24 2477.91

Fig 3. The whitening functions of the least level
The representations of whitening functions are as follows

0 dy < Z
dy; - Z
fuldy) = I;——Z Z < dy; < H
1 dy = H
dy; - L
7 1 ,L<dki<z
falde) = §1 di = Z
H - d
H_ 7 Z<dk,'<H
L0 dki?H
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1 di < L
Z - dy;

faldy) = —Z—lfc L<d;<Z
0 dy = Z

For example i =1,the same(see Fig.1)are embodied in H =3355.58,
Z =471.41, L =1600.24,and

0 dyy < 2477.91
Suldy) = d"‘gTz"rg‘g—l 2477.91 < dy; < 3355.58
1 diy = 3355.58
in Fig.2
0 diy < 1600.24
%ﬁ 1600.24 < dy; < 2477.91
Seldy) = {1 dy = 2477.91
%%6'7—"3’“ 2477.81 < dy; < 3355.58
0 diy = 3355.58
in Fig.3
1 dy < 1600.24
Sfisldu) = 2%%% 1600.24 < dy; < 2477.91
0 dy = 2477.91

In order to consider the consultative opinions from the experts, the
6
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weights listed in Table 3. are available.
Table 3. The weights «w; from experts

indices 1 2 3 4 5 6 7 8

weights(w;) 0.15 0.10 0.15 0.15 0.1 0.1 0.15 0.1

Now, the level to be subordinate to the j-th category for the k-th

area, observational one,can be determined as follows
! 8
of = ng(dki)wi
vi=1
o) = (0k1,6k2,6k3)

Assume k € j” implies that the k-th area belongs to j* -th category,
thus,

Oy ma x o
K ik

majécliokl,ckz,ok;;f
J = {1,2’3}
Fork = 1,5 = 1 ,there is

8
2 faldi)e
Mmldi) o + faldp)wy + - + fu(dis) ws
= 0.15£1,(1287) + 0.1d,(14.6) + 0.15f;,(48)
+0.15f4(2.54) + 0. 1£5(10.45) + 0.1f,(601.1)
+0.15f,(41.7) + 0. 1f3(17)
0.133
Fork = 1,j = 2 ,there is

Z;f,-zuu)wi

0.15f1,(1287) + 0.1f»(14.6) + 0.15f3,(48)
+0.15f5(2.54) + 0.1£5(10.45) + 0. 1f(601.1)

7
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+0.15f,(41.7) + 0.1fn(17)
0.173
Fork = 1,j = 3 ,there is

Zlf,a(d”)w,-

013 =
= 0.15f3(1287) + 0.1£5(14.6) + 0.15f5;(48)
+0.15£3(2.54) + 0.1f5(10.45) + 0.1f(601.1)
+0.15f3(41.7) + 0.1f5(17)
= 0.694
So we have
o1 = (011,012,013)
= (0.133,0.173,0.694)
and

gy = rrjlg}xiolq‘}
= max {0.133,0.173,0.694}
=013
it =3
Therefore area 1 is subordinate to the third category. By analogy with

above, k =1, the results from grey clustering are listed in Table 4.
Table 4. The results from grey clustering

Area " O Ok o3 category
1 0.133 0.173 0.694 3
2 0.2281 0.2915 0.4803 3
3 0.1875 0.2505 0.5621 3
4 0.172 0.311 0.517 3
5 0.4197 0.282 0.2982 1




