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The economic loss of soil erosion and its assessment mode in the Wes of Sichuan
Basin : a cae o Meng Mountain in Mingshan County

XIA Jianm Qo , HU Cui , LIU Yun (Colege d Resources and Emvironment , Sichuan Agricultural University , Sichuan Ya' an 625014, China) . Acta
Ecologica Sinica,2006,26(11) :3696 3703.

Abgract :Based on geogrgphicad irformetion sysem techrology , DEM o the area and C3_E nodd and according to the badc
principles and methods of environment ecoromics, the va ue losses of il eroson of Meng Mountain was andyzed and edtimeted.
The results showed thet the total ecoromic loss of water and il loss was nore than 12921 548yuan in 2004. And the direct
ecoromic loss va ue was 1776. 387yuan. It was 5. 001 % o the fird indugry GDP of the year and the paper concluded thet the
ecoronic loss of il eroson in sudy area was 344 221 yuan/knt in 2004. The losse of nutrient and organic metter was
1639. 11yuan and it was 92. 31 % of totd direct economic loss of il eroson and their loss proportion was grestes one in these
va uated factors. Secondy for the il water losses and it was 2 83 % o total direct ecoromic losses of il eroson. Anong
dfferent land use types, the economc vaue losses of il eroson in forestland and doping farmand were the nmog serious in the
dudy area, they were 86. 813yuan and 483. 184yuan , accounting for 48. 91 % and 27. 20 % o totd direct ecoromic loss of il
erogon, repectively. It made clear thet foresland and doping farmland were the keys of harnessng il eroson. Then this paper
discussed the assessment modd of econony loss and eco-val ue lossof il and weter loss. The caculating mode was built , and the
ratio of eco-ecoromy area margnd loss on il and water loss were andyzed. The results indicated thet the direct economic
margnd loss increased 10000yuan , based on the foundation , the eco-economy marg ndl losswould increased 76 — 91yuan anong
five land use types.
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[e1 .
K ={0.2 + 0.3exp[ - 0.0256Sd(1 - Si/100) ]} x [Si/(d + Si)]*° x{1.0- 0.25C/[C + exp(3.72 -
2.95C) ]} x[1.0- 0.7(1 - Sd/100) ]/{1 - Sd/100 + exp[- 5.51 + 22.9(1 - Sd/100) ]} ()
, Sd 7 Si ;d ; C
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2.1.3 LS 1 10000 Tablel The etimating value o K in five land-use types
' DBEM Landuse Sope cu(tivatefj Forest Qass Tea lad Orchard
IS L DEM types land (corn) land land land
USE m=0.5 K 0.252 0. 250 0.270  0.258 0. 266
LS " |
L=Q/726)" (4)
A ;m (m=0.2 6<1%;m=0.3 1%<06 <3%;m=0.4 3%<06 <5%;m=
0.5 0 >5%9 %)
S=10.8d0 +0.03 B <5 (5)
S=16.8M - 0.5 5 <0 <10 (6)
S=21.9sM - 0.9 06 > 10° (7)
2.1.4 BET 2 BET
, Table 2 The egimating value o BET in five land-use types
)
' e Spoiiesl T 0 aw O
, BET 0.12 0. 006 0.1 0.04 0.047
oo : , | BET
, 2
3
3.1
311 , ,
“ (Price Replacement Techniques) ” 2004 ,
2004 4
B = Y QQxGxsSxP )
,E NPK ( );i NPK 7 Qg (1) ;
G NPK (%:;s NPK P
( ); (www. ghdb. com. cn) ,
2004 :1600 /t 2200 /t 1620 ft ,
132/14 132/31,75/39
312
EE=Q xCxP 2
= () C (%) ;P
()
2 1;
: : 5.5t/ (hnt - @) | 282.17 |/
(hn'-a) , 282.17/5.5=51.3 /i
3.1.3 , “ (Shadow Engineering Techique) ”

[10]
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Ev = Qu X WX P, 3
, By ( /a);Qq W
(%) ; P, m’ (),
2004 10 /m’
3- 1- 4 s “ ”
(m’/a) im’ ( /m) :
EE=L.XG Ly = Qfp (4
= ( /a);L, (m’) ;G im ( /
) , 1990 1.5 /m;Q P ( 5
)
3.1.5
E=E+EKE+E+E (5
B ( /8
7 (5) 1 1
, (5 , ( /(kr' Q) , (k)
(),
E. = E/Se (6)
,E ( /(kn'-@);Se (4. 91kn)
3.1.6 “ (Opportunity Gogt Method) ”
E = Qg x B/(0.3 x 10000 xp) (7
3
Table 3 Satigical table d soil erosion in different land types
(krrP) (%) ® ©)
Land- use types Digribution area % of different land-use types The annual il loss (%) Jope
Qass land 0.03 1.04 16. 109 1.41 15 26
Orchard land 0.07 2.42 24.383 2.14 21 40
Yope cultivated land 0.82 28.37 362. 538 31.75 13 20
Tea lad 0.49 16. 96 197. 527 17.30 14 31
Fored¢ land 1.4 51.21 541. 325 47.41 8 42
Ttota 2.89 100. 00 1141. 882 100. 00 —
3 E ( /a) 1 Qﬂ 1 B [}
, 1kn? 150 263 225 375 165
P ( 5 )
DEM CS.E ( ) ArcMap9. 0 , ,2004
( 3; @ @
( 4

,2004
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(15 , , 541. 325t , 362. 538t ,
1. 49 , 51.21 %,
55.41 %, ; ) ) )
, 25 :
; ) 2000mm ,
1000m , 800m )
2004 ( /9
Table 4 Values of economic loss of oil erosion in different land use types in study area in 2004 (Unit :10* yuan/a)
E E Ew En E Ex E
Eooromic loss  Eooromic loss  Eooromic loss  Eooronic loss Direct ecoromic Indirect ecoromic Ecoromic loss
Land-use types . ) ) . . ) .
of nutrient o organiam o noigure of sediment lossdf il eroson  lossdf il eroson o cadoff
Qass land 20. 636 0.176 0.429 0. 002 21.243 4.326 0.908
Orchard land 31. 562 0.273 0.551 0.003 32.388 6. 596 0.979
Sope cultivated land 468. 257 3.49% 11. 391 0.039 483.184 98. 408 13.041
Tea lad 271.273 3.435 9.764 0.024 284. 496 57.942 19. 753
Foreg land 826. 079 14.524 28.122 0.088 868. 813 176. 948 51. 583
Totd 1617. 807 21.904 50. 257 0. 156 1690. 123 344.221 86. 264
Tota 1776. 387
: 386. 66t/km’ 442. 12t/knt
1.14 ) ,
) 800m
( 3
) 4 , 1776. 387 ,
1639. 711 , 92. 31 %; 50. 257 , 2.83%;
0. 156 , 0. 01 %; 86. 264 , 4. 86 %
3 , 483. 184 ,
27.20 %, 48.91 %, 1.20%, 16.02 %, 1.82%
3.3
331
(1)
( ) (



11

— 3701

35479 (

[13]

14.5 ,

5
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1776. 387 ,
) 5.001%, ,

12921. 548

Table 5 Value egimation of economic loss o il erosion in 2004 (Unit : 10* yuan)

Eooromic loss of

ivei . .
Bval Letive item nutrient and noigure

Eooromic loss of sediment

Eooromic loss Ecoromic loss of

o land reource other apects Totd

. 2871.191
Bvauative va ue

0.264

146. 559 5022. 061 12921. 548

: ), 40 %(
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AB 100 %, AC BD
100 % , , Ny 8593. 2 , N2
) AFGM
) AB\/I 1
: , (18) :
REAML = &AEM/SAAFG\A (15)
(15) : -
( REAML) X, AAEG AAFG (16) (17)
Sam = X2 (16)
Siaraw = 8593.2X (17)
(15)
REAML = X,/8593.2X = X/8593.2 (18)
4.2 6 -
(18) 5 Table 6 The ratio of eco- economy area marginal loss on soil erosion o
} 5 land types
( 6 Landuse Qass Orchard Sope cultivated Tealad Forest
6 types land land land land
' ' REAML 0.0076 0. 0085 0.0078 0. 0091 0. 0080
- 0. 0076
0. 0091 ,
1 , , 76 91 , -
L 3 L
5
(1) , 1141. 882t ,
12921. 548 , 1776. 387
3 " 1 ’
2 - ,
) @DP
(3) 1 1
References:

[1] ZhouW Li B. Sil erosion areawere 356 x 10* km® in China in 2004. Http :/Awwv. xinhua. com. cn ,2005. 6. 4.

[2] Cheng X H. Pecuniary loss Owing to environmental pollution was 150 hillion yuan in the wes of china. Hittp : /Amawv. xinhua. com. cn ,2005. 6. 4.

[3] WangL W,Hu ZQ. Andysson environment ecoromicsdf the il eroson in hilly regonsof loessplaeau. Territory & Neturd Resources Sudy , 2003 ,3.

[4] YangZX, ZhengD W, Li Y G Vaue Edimation of Ecornomic Lossof Sil Boson in Beijing Region. Journd of Soil and Water Gonservation , 2004 ,18
(3) :175 178.



11 —_— 3703

[5] XuTS,Peng SK,Yue CR. Bvduation o il Eoson Based on GSin a Smdl Watershed. Journd of Nanjing Forestry Universty (Naturd Sdences
Edition) ,2002 ,26(4) :43 46.

[6] NiJP,RITLIi RX,HeB H ,Wa CF. Supplying Gogrgphica Irformetion Sygem ARC/ INFO to Predict il Eoson of Watershed. Journd of il and
Water Qonservation ,2001 ,15(4) :29 33.

[ 7] LiuB Y. Divison S6 Sil & Water Management & Gonservation Jope Length Hfectson Sl Lossfor Seep Sopes. il Si. Sc. Am. J. , 2000 ,64(5) :
1759 1763.

[8] FuSH,WuJD ,Duan SH.Hfect o il and Water Gonservation Practice on il Eoson a Shixia Watershed. Journd of il and Water Gonservation ,
2001,15(2) :21 24.

[9] Zhang Y,YuanJ P ,LiuB Y. Advance in ressarches on vegetation cover and management factor in the il erodon prediction node. Chinese Journd of
Applied Eology , 2002 ,13(8) :1033  1036.

[10] Yang ZS. The Application of il Loss Equetion in Cultivated Land Suitahility Eval uation Based on Sugtainable Use and Land Use Hanning in the Northeast
Mountain Regon of Yunnan Province. Journdl of Mountain Science, 1999 ,17:36  44.

[11] WangL W, HuZQ. Andyssdf environment ecoromicsof the il erosionin hilly regonsdf loessplateau. Territory & Natural Resources Sud , 2003, (3) :
27 29.

[12] LuQ, WuB. Disager Aseessment and Ecoromic Loss Budget of Desertification in China. China Population , Resources and Environment , 2002 ,12(2) :29

33.

[13] Zheo SL, YinM, Sun X H. The assessment on ecoromic and Eoo-values lossof il and water lossin Shandong Provinc2. Sooromic Gography , 2002 ,22
(5) :616 619.

[14] Xia H,OwangZ Y, ZheoJ Z, e a. The spatid digribution characteriics arzi eco-ecoromic vaue 9 il monsenv2tion sevice of ecosygemsin Hainan
Idand by GIS. Acta Ecologca Snica, 2000,20(4) :552 558.

[1] . .2004 356 [EB/OL]. 2005 ,6. 4.

[2] .. 1500 [BB/OL]. 2005 6. 4.

[3] . ) ) ,2003. 3.

[4] ' . . . 2004 ,18(3) :175 178.

[5] , , ) as ) ( ) ,2002 ,26(4) :43 46.

[6] ) ) . ARC/INFO ) 12001 ,15(4) 129 33.

[8] ' ' - . 2001 ,15(2) :21 24.

[9] , , ,2002,13(8) :1033  1036.

[10] ,1999.17:36 44,

[11] , . ) ,2003,(3) :27 29.

[12] . 2002,12(2) :29 33

[13] , , . . ,2002 ,22(5) :616 619.

[14]

,2000,20(4) :552 558.



