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Fig-1 Flow chart of the rapid assessnent approach of regional il erosion
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Fig.- 2 Flow chart of discriminance based on probabilities of group membership
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, AHP)
[9]
1)
1
Tab.1 W eight of each land use category resisting soil and water loss
0. 094 0.039 0.149 0.224 0.094 0. 039 0.322 0.039
( 2, ,
2
Tab.2 Eigenvalues of environmental factor sand representative factor of reference
aub-catchmentsand their classif ication

D L Lsy Ah (m) S E (t/km? &) L Lsg Ah (m) S E (t/km? a)

0.0988  0.07 130 1 108 2 1 1 1 1
s1 0.1215  1.38 397 2 1839 1 1 4 2 1
S2 0.0751  4.43 305 2 9485 2 2 2 2 2
S3 0.1155  6.43 401 2 9046 1 3 4 2 2
s 0.1116  5.03 331 2 7277 2 2 2 2 2
S5 0. 0991 4.96 237 2 8000 2 2 2 2 2
s6 0.1019  4.29 310 2 6786 2 2 2 2 2
s7 0.0782 5.86 392 2 12171 2 3 4 2 3
S9 0. 0984 4.70 335 2 7717 2 2 3 2 2
S10 0.0613  7.30 419 2 19374 4 4 4 2 4
Sl1 0.0486  4.04 225 2 13262 4 2 2 2 3
S12 0. 0601 2.05 145 2 5404 4 2 1 2 2
S13 0.1057 5.65 361 2 8657 2 2 3 2 2
S14 0.0550  7.20 298 2 21055 4 4 2 2 4
S15 0.0640  6.97 314 2 17540 3 4 2 2 4
S16 0.0751 8.68 256 2 18527 3 4 2 2 4

1988 E
(2) (L s9)
Lsy =LsxT, T : (

Ls USE )
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Tab.3 Clustering results of representative factor of reference groups

394
(%1 &= 1.07(a/20) %% (b/10) >, a
b ( 2, :
(3 (Anh)
DBV 2
(4 (s)
1 25
1, 2
2.3.2
(E), ,
(14] 1988 11501 t/km?- a,
USE
Ei= (Lsyi/lsgs)* LsAi)* (L+ (Ahi- Ahs)/10000) * Ee
Ei i , L sgi i , Li i
, Ahi i
, S5 8000 t/km?: a
1988 : ( 2
2.4
S0 S16 (S8 ), ( 2, SPSS
(H ierarchical Cluster A nalysis) (
), ( 4
4 SPSS ,
4 1 1 H K (K-
M eans Cluster) , ( 3

G1 SO, S1 974
G2 S2, S3, S4, S5, S6, S9, S12, S13 7797
Gs S7, Su 12717
Ga S10, S14, S15, S16 19124

2.5
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4
Fig-4 Dendrogram of hierarchical cluster analysis for sub-catchments
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, , &= (0.6, 0.3, 0.05,
0.05), Lsy L Ah S
(2
4 3 , 2 2
, SPSS
3 pfFon ,
(4) Ex
Ex= Ec+x (AFx- AFc) * 15000, G1 ,
AF. Gi1 Ga 0.094, 0.096, -0.097, 0.200
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( 4

4 -
Tab.4 M odel test- mamber ship of sub-catchments to the four groupsand
the forecasting ssdiment transSer modules

° & e e o (thm? a) (thm® a) (%)
SO 0.872 0.128 0. 000 0. 000 1 1 470 362 333.95
S1 0.939 0. 061 0. 000 0. 000 1 1 1478 -361 -19. 63
S2 0. 000 0.786 0.213 0. 000 2 1 9558 73 0.77
S3 0. 126 0.554 0. 320 0. 000 2 1 9270 224 2.48
S7 0. 106 0. 740 0.154 0. 000 2 1 7086 -190 -2. 62
S5 0.028 0.838 0.133 0. 000 2 1 7933 -67 -0.84
S6 0.038 0. 890 0.072 0. 000 2 1 6877 91 1.34
S7 0. 000 0. 106 0.814 0. 080 3 1 13788 1616 13.28
S9 0.021 0. 864 0.115 0. 000 2 1 7764 a7 0.61
S10 0. 000 0. 000 0.196 0. 804 4 1 19180 -194 -1.00
S11 0. 000 0. 305 0.558 0.137 3 1 11646 -1616 -12.18
S12 0.291 0.543 0. 166 0. 000 2 1 4496 -909 -16. 82
S13 0. 062 0. 688 0. 250 0. 000 2 1 9169 511 5.901
S14 0. 000 0. 000 0.190 0.810 4 1 19277 -1779 -8.45
S15 0. 000 0. 000 0.254 0. 746 4 1 18316 775 4.42
S16 0. 000 0. 000 0.179 0. 817 4 1 19432 905 4.89
“ " , 1 , 0
, 100%,
Ex
Ex= Ect (AFx- AFc) * 15000 , 4
S7 S11 S14 1000 t/km?- a :
1000 t/km* a  ; : ,
; 8 S12 16.82%
6%:; 2 10% 4
10% , ;
SPSS
2
S8

S8 5
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5 S8

Tab.5 The environmental factor s of sub-catchment coded as S8

D L Lsg Ah (m) S

S8 0. 083 3.32 399 2

, S8
0.096 0.613 0.252 0.038
0.319 0.626 0.054 0.001

1= 0497 0.226 0163 0.114
0.000 0.333 0.333 0.333
g6 N S8 , ,
f= (0.123 0.794 0.083 0.000), S8
Go,
Ex= Ect (AFx- AFc) * 15000 S8 : 5770 t/km?®- a
US_E, [14 17]
, 1988 S8 USLE : R=144.6, K= 0.29, L's
= 9.162, C= 0.33, P= 0.45, 5705 t/km? a.; ,
USLE , : USE
( ) ,
= (0.000 2.18 0.724 0.047),
, 10650 t/km?- a USE 11308 t/km? a,
11501 t/km? a, USE , , -7.40%,
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A Revised Fast AssessnentM odel for Soil L oss
Based on Probabilities of Group M anber ship

JU W enxue, L | Tianhong, N IJinren

(Department of Environmental Engineering, Peking U niversity;
Key L aboratory for W ater and Sediment Sciences, M inistry of Education, Beijing 100871)

Abstract: A bstract: Currently, afastmethod for il loss assessnent that uses rapidw ater
quality evaluation method as reference has been proposed. The core thought of themethod
is that areasw ith similar environrmental factors should suffer smilar il loss. Compared
w ith existing methods for il loss assessnent such asU S E, w hich needs too much factor
calibration, the fast method can produce il loss degrees in areasw ithout enough data.
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Some steps can be mproved and concretemodels should be constructed if it isused to esti-
mate the il lossmodule. In thispaper, the fast assessnentmethod for il erosion isim-
proved based on probabilities of group manbership supported by Geographical Information
Systan, w hich is introduced in thispaper. The improved method can be mplanentedw ith
8 successive steps 1) clustering standard referring regions using representative factor
w hich can be indicated by il erosion modulus, 2) constructing standard reference groups
of il erosion, 3) matching the environmental factorsof reference regions to standard ref-
erence groups and calculating their probabilities of group membership, 4) getting the
w eight of each land use/cover category to il loss by A nalytical H ierarchical Process, get-
ting the w eights of topographical factors to il loss by existing studies, and getting the
w eights of il erodibility by experiences, 5) using standard referring groups, probabilities
of group manbership, and w eights of environmental factors to construct fast assessment
model, 6) testing themodel in statistical theory, 7) analyzing and calibrating the environ-
mental factorsof unknow n regions, and 8) predicting il erosion modulus in unknow n ar-
eas- A case gpplication of themethodw as al carried out in Zhifanggou catchment, Y an-
hew atershed inNorth part of Shaanxi Province. The il erosion map wasproduced and it
revealed that the il erosion degrees and their gatial distribution is in agreementw ith the
actual situation. TheU S Emethodw asal used in estinating the il erosionmodule for
unknow n areas. Themodule calculated by the proposed method isvery smilar to that ob-
tained by U S E. How ever, the method carries some advantages in factor calibration and
easy operation. Though the case study in thispaper isfor a gnall basin, themethod does
not Imit itself to snall basin level. If some gppropriate environrmental factors are selected
and proper fatial units are adopted in dividing the target region, the method can be ex-
panded to bigger basins for ragpid quantitative assessnent of il loss.

Key words probability of group manbership; fast assessnent; il loss



