E-mail gkyang ms.iswc.ac.cn

21 8 Vol.21 No. 8
2006 8 ADVANCES IN EARTH SC ENCE Aug. 2006
1001-8166 2006 08-0848-08
1 1 2
1 712100
2 710069
10
G S
S157.1 A
COSsT
1 International Soil Reference and Information Cenire
ISRIC 47
1 3
@ . _ ” Gl'S
20 90
8 10
Mediterranean Desertification
and Land Wse MEDALUS 2
Gobal Change and Terrestrial Ecosystems 3
GCTE European Cooperation
in the Field of Scientific and Technical Research
2006-03-20 2006-07-25.
* KZCX3-SW -421
“ " 2004S201-04
1962- as



850 21

2.1
aGs 2.3
20 50 Gs
11 20 3 32
70 ISRC G'S Kirkby 28
4
1 20 km?
16.42 »10°km2 1213
20 90 aGs 5000 km?
250 m DEM
1415 Lu Hua 16 RUSLE
aGs
1000m 3
Batjes !7 Reich 8 19 0.5 x
0.5 USLE RUSLE
as
20 22
5
2.4
USLE 20
1975 41 000 1997 1 Gs
800 000 2 1977_.1982 5
2001
200 000  ® 2
2.2 3
4
GCTE 626 27 COST G S
47
4
26 1
4 628
2 Gls
GS

29 31



2006

851
3
57
DEM
3 58 59
.1 NOVA AVHRR 1 000 m
20 50
60
3 % 20 60
36 90
37
¥ 20 80 90
3.3
39
40 41
a2 42
61
.2
as 62
63
43 44 ;
45 46 o
200
6 USLE
41 49
66
USLE K USLE
50 51 52
53 as o
54 55 56



852 21
DBEM 68 GIS
69 72
7374
75 1
76 77
3.4
2
528 33
78 80 DEM 100 1 000
GIS
Gls
DEM
Gs
78 79 3
4
GIS
80
3.5
4
50 20
3
1
5
2
3 References
Renard K G Foster GR Weesies G A etal. Redicting Rainfal
Eosion by Waer A Guide to Conservation Ranning with the Re-
1 vised Lhiversal Soil Loss Equation RUSLE M . WBDA Agri-
culture Handbook No 703 1997.
Flanagan D C Neaing M A Laflen JM eds. UBDA  Water E-
rosion Prediction Project Hllslope Profile and Watershed Mobdel
Documentation M . NSERLReport No. 10 BDA-ARSN4 ional
2 Saol Erosion Reseach Laboratory West Lafayete IN.1995.
de PPo AP J WesselingC G Risema CJ LISEM A single-e-
3 vent physically based hydrad og cal and soil ercsion model for dran-

age basins. | Theory inputand output J . Hydrological Proces-
ses 1996 10 8 1107-1 117.
Kirkby M J. 2001 Fom plat to continent Reconcling fine and



8 853
coarse scale ercsion models C SidtD E Mbhtar R H Sten- sion on aone hd fdegeeby one half degreegrid J . Land Dg-
hadt G C eds. Sustaning the Goba Fam Seéeced papersfrom radation  Development 1996 7 4 353-365.
the 10" International Soil Conservati on Qgani zation Meeting. My 18 Reich P Eswaran H Benrah F. Gobad dimensions of vulnera-
24-29 1999 West Lafayete IN. International Sol Conservaion bility to wind and waer erosion C Stott D E Mbhtar R H
Q gani zation in cooperation with the LBDA and Purdue Lhiversity Stelhadt G C eds. Sustaining the Gobal farm. Selected papers
West Lafayette IN. 2001. 860-870. from the 10th International Soil Conservation Qganizali on Meet-

5 deJong S M Paracchini M L Bertolo F et al. Regional assess- ing. West Laayette IN 2001.

ment of soil erosion using the distributed model SEMVED and re- 19 Dawen Y Kanae S Cki T etal. Gobal potential soil erosion
motely sensed daa J . Catena 1999 37 3 4 291-308. with reference toland use and climate changes J . Hydrological

6 Valentin C BoardmanJ Favis-Mbrtlock D etal. The GCIE Sal Processes 2003 17 2 913-2 928.

Ercsion Newortk C Jiao Juren ed. Poceedings 12th 1SCO 20 Le Bissonnais Y Mntier C Jamagne M et al. Mppingerosion
Conference. Tsinghua University Press val. |l 2002 299-305. risk for cultivated soil in France J . Calena 2002 46 2 3
7 European Cooperaion in the Field of Scientific and Technical Re- 207-220.
search. CCBT Action 623 Soil Erosion and Gobal Change M/ 21 Singh G Babu R MNaran P et al. Soil erosion raesin India
QL . http //www. soilerosion. net/cost623/ wgroups. himl. 2002 J .Journal of Soil and Veter Conservation 1992 47 1 97-
8 Li Rui Yang Qnke ed. Research on Rapid Survey and Manage- 99.
ment Informaion System of Regiona Sal Eroson M . Zheng- 22 Q@bin A QvesG JonesR etal. Assessment and reporting on
zhou Press of Ydlow Rver Waer Conservancy 2000. soil erosion R European Environment Agency. Copenhagen
M 2003.
2000. 23 Nisser S M Goebel JJ. The national resources inventay A
9  Leng Shuying Feng Renguo Li Rui et al. Key research issues long-term multi-resource monitoring programme J . Environmen-
on the sciences of soil erosion and sal conservation in China J . tal and Ecdogical Satistics 1997 4 181-204.
Journal of Soil and Wdier Conservation 2004 18 1 2-6 26. 24 Nisser SM Kienzler JM  Fuller W A. Ceostatistica Estimaion
Cata for the 1997 Nationa Resources Inventory M . Washing-
J . 2004 18 1 2-6 26. ton DC  1999.

10  Wang Lixian Zhang Youshi Li Rui etal. On key research do- 25 WBDA Naturd Resources Conservaion Service. Naional Re-
main of science and technol ogy for sa| and water conservaion in sources Inventory 2002 Annual NRI EB/Q hitp 1 /www.
China J .Scienceof Sal and Wter Conservation 2005 3 1 1- nres. usda. gov/technical/land/ nri02 / 2004.

6. 26 Poesen JW Boadman J Wilcox B et al. Water erosion moni-
J . 2005 31 1-6. toring and experimentation for g oba change studies J . Journal

11 Zachar. Soil Ercsion. Developmenis in Soil Science 10 M of Soil and Wdter Conservation 1996 51 5 386-390.
Amsterdam  Oxford  New York Elsevier Scientific Publishing 27 Kirkby M J Imeson A G Begkamp G etal. Scaing up proces-
Company 1982. ses and models from the field plot to the watershed and regional

12 Odeman L R HakkelingR TA Sombroek W G. World Mp of areas J .Journal of Soil and \WWdter Conservation 1996 51 5
the Staus of Human-induced Sal Degradaion An Explanaory 391-396.
note 2nd M . Nhirobi ISRC Wageningen  UNEP.1991. 28 Kikby MJ Abrashat R MMihon M D etal. MEDALUSsa |

13 Odeman L R. The gobal extent of soil degradation C  Geen- erosion model s for goba change J . Geomorphology 1998 24
land D J Szabolcs | eds. Soil Resilience and Susta nable Land 1 35-49.

Ue. CAB International Wallingford 1994 99-118. 29 Xaoyang Z. Comparison of S ope Estimates from low Resolution

14 Blaszczynski J. Regional Soil Loss Prediction Uilizing the RJ- CEM Scaling Issues and a Fractal Mthod for Their Solution J .
SLE/ GSinterface C Ceographic Information Systems GS Earth Surface Pracessand Landioms 1999 24 763-769.
and Mapping-Practices and Standards. STP1126 American So- 30 XaoyangZ Dake N A Wainwright J W. Scaling land-surface
cey for Testing and Materids Fhiladelphia PA 1992 122- parameters for g oba scade sal ercsion estimaion J . Wter Re-
131. sources Research 2002 38 9 1 180-1 189.

15 Brazier R E Rowan J S Anthony SG et al. MRSED to- 31 King D Fox DM Daroussin J etal. Upscaling a simple erosion
wards an MIR approach to modelling hillslope soil erosion at the model from small aeas to alageregon J . Nutrient Cgeling in
national scale J . Catena 2001 42 1 59-79. Agroec osystems 1998 50 143-149.

16 Lu Hua Gdlant J PRosser | P et al. Rediction of Sheet and 32 Yang Qnke Li Rui. LISEM A singe event physically based
RIl Erosion Grer the Australian Continent |ncorporating Minthly soil erosion  hydrd ogi cal model for dra nage basin J . Bulletin
Soil Loss Dsiribution M . Canberra CSIRO Land and Water of Soil and Wdier Conservation 1998 18 4 82-89
Technical Report13/01 2001. LISEM Gs J .

17 Baties N H. Gobal assessment of |and vulnerability to water ero- 1998 18 4 82-89 .



854

21

33

34

35

36

37

38

39

40

41

42

43

44

Kirkby M J BissonasY L Coulthard T J
ment of land quality indicators for soil degradation by water ero-
Environment 2000 81 2

et al. The develop-

sion J . Agriculture Ecosystems
125-136.
Editaral Committee of Sa | Science and Soil Conservation. Fedolo-
gy  Soil and Water Conservaion—Selected Theses of Academi-
can Zhu Xianmo M . Xi an People Press of Shaanxi 2005.
M . 2005.

Huang Bingwei. Experience and |esson of mapping soil erosion
region in middle reaches of Yellov Rver J . Bulletin of Sci-
ence 1955 12 15-21

J . 1955 12
Zhu Xianmo. 1 15 000000 Soil Erosion Map of China C = At-

las of Physical Geography. Beijing Science Press 1965.

15-21

. 11500 c
1965.
Zhu Xanmo Chen Dezhong Yang Qnke. 1 15 000 000 Sal
Erosion Mp of China C Allas of Fhysical Geogaphy. Bei-
jing SinoMaps Press 1965. .1 1500
c
1965.
Institute of Water Resources and Hydropower Research Chinese
Academy of Sciences and Ministry of Water Resources and Eec-
tric Power. Allas of Hydrology of China M . Bejing 1963.

M . 1963.

Mnistry of Water Resources. Bulletin of Soil Erosion of China

M . Beijing 2002.

M . 2002.

Xu Feng Quo Suoyan Zhang Zengx ang. The distribution of sal
erosion in China at the end of the 20th century J . Acta Geo-
graphica Sinica 2003 58 1 139-146.

.20 J .

2003 58 1 139-146.
Yang Qnke. Types and Regional Chaac eristics of Soil Erosion

of China C  Recenily Research of Soil Sciences. Beijing. Chi-
nese Agricultural Pess 1994 21-35.
C
1994 21-35.
Ministry of Wa er Resources. Slandards for dassificaion and ga-
dation of soil ersion SL 19096 M . Beijing China Wa-
terPower Ress 1997. .
SL 19096 M

1997.

Zhang Wenbo Xe Yun

Rainfdl Erosivity in China J . Journal of Mbuntain Science
2003 21 1 33-40.

J. 2003 21 1

Wang Wanzhong Jaojuying He Xaopin. Distributsion of ran-

Liu Baoyuan. Spaial Dstribution of

33-40.

fall erosivity R valuein China J . Journal of soil ercsion and sal

conservation 1996 2 1 29-39.

45

46

47

48

49

50

51

52

53

54

R I J .
. 1996 2 1 29-39.
Liu Baoyuan Tang Keli Jao Juying et al. Temporal Variaion
and Spatial Dstribution of Runoff and Sediment Yields in the
Yellow Rver Basin M . Beijing Science Ress 1993.
M
1993.
Wang Wanzhong Jao Juying. Temporal and spaial variati on fea-
tures of sediment yiel d intensity on loess plateau J . Acta Ceo-
graphica Snica 2002 57 2 210-217. .
J . . 2002
57 2 210-217.
Wei Hongbo Ren Hongyu Yang Qnke. Study on long term av-
erage sediment transpart modulus of China J . Journal of Sedi-
ment Research 2003 1 39-44.
J. 2003 1 39-44.
Ren Hongyu  Yang Qnke Han Lin et al. Construction and ap-
plication of national spatiad hydrology database on a hydrological
polygons basis J . Bulletin of Soil and Vefer Conservation 2003
23 3 55-59.
J. 2003 23 3

55-59.
Ren Hongyu. Spatid-temporad Change of Runoff and Sediment
Dscharge of China D

. Yangling Shaanxi Institute of Sal

and Water Conservation Chinese Academy of Sciences and Min-

istry of Water Resources 2003. . Gs
D .
2003.
Zhang Kei Ca Yongming Liu Baoyuan et al. Fluctudion of

soil erodibility duetorainfall intensity J . Acta Geographica S n-

ica 2001 56 6 673-681.

J . 2001 56 6

673-681.

Bo Zhaohong Li Quanying. Preliminary study on the method of

soil erodibility value mapping J . Rural Eco-Environment 1995

1 1 5-9. . K

J . 1995 11 1 5-9.

Zhu Xanmo. Types and factars of water ercsion in |oess plateau
C Editord committee of Soil Science and Soil Conservati on

ed. Pedology Sal and Water Conservation—Se ected Theses of

Academician Zhu Xianmo. Xian People Press of Shaanxi 2005

340-356.

C
2005 350-

356.

Huang Yiduan. Research on antiscourability of soils of China
J . Journal of Soil and Wdter Conservation of China 1980
1 41-43.

J . 1980 1 41-43
Jiang Dngsheng. Soil Erosion and Control Mbdels in the Loess
Raeau M Beijing China Water-Power Press 1997.
M



8 855
1997. 1988 7 57-71.
55 Zhang Aiguo  Zhang Pingcang  Yang Qnke. Research on Sal 65 Bu Zhaohong Tang Wanlong Yang Linzhang et al. The pro-
Paameters of Regional Soil Ercsion M Beijing Geology gress of quantitati ve remd e sensing method for annual soil losses
Press 2003. and its applicaion in Ta hu-lake cachments J . Acta Pedologica
M. 2003. Sinica 2003 40 1 1-9
56 Lei Junshan. Study on Soil Anti-erodibility faciors on the Loess J .
Plateau based on GS D . Yangling Shaanxi Institute of Sal 2003 40 1 1-9.
and Waer Conservaion Chinese Academy of Sciences and Mn- 66 Fu BJ ZhaoW W ChenL D etal. Assessment of soil erosion
istry of Water Resources 2004 . GS a large watershed scale using RUSLE and GS A case study in
D . the Loess Plateau of China J . Land Degradation Develop-
2004. ment 2005 16 1 73-85.
57 Liu Xinhua Yang Qnke Li Rui. Extraction and application of 67 Hu Liangiun Li Rui Yang Qnke. Region-scd ed water erosion
relief of China based on DEM and GS method J . Bulletin of assessment based on GS J . Ata Pedologica Sinica 2001 38
Soil and Wder Conservation 2001 21 1 57-59. 2 167-175. . as
J . 2001 38 2 167-175.
J . 2001 21 1 57-59. 68 Yang Q K Van Nel T G MMcar TR et al. Developing a
58 Tang Quoan Yang Qnke Zhang Yong et al. Research on ac- digital elevation model using ANUDEM for the Coase Sandy Hlly
curacy of slope derived from DEMS of different map scales J . Catchments of the Loess Plateau China R . CSIRO Land and
Bulletin of Soil and Veter Conservation 2001 21 1 53-56. Water Technical Report7/05. Canberra Australia 2005.
CEM 69 Yang Qnke Li Ru etal. Regional Evaluaion of Soil Ercsion
J. 2001 21 1 53-56. by Water A case Study in the Loess Plateau of China C  Jao
59 Chen Yan Q Qngwen Tang Quoan. Research on slope-conver- Juren ed. Proceedings 12th Internationa Sdl Conservation Or-
sion-atlas in Loess Plateau J . Agricultural Research in the Arid gani zaion Conference. Beijing Tsinghua University Ress 2002
areas 2004 22 3 180-185. 4 143-149.
J . 2004 22 3 70 Xu Tao. A regional Soil Ercsion model research Based on GS
180-185. D . Yangling Shaanxi Institute of Sal and Waer Conserva-
60 Wei Hongbo Li Rii Yang Qnke. Research advances of vegeta- tion Chinese Academy of Sciences and Mnisiry of Waer Re-
tion efect onsiol and waer conservation in China J . Acta Phy- sources 2003. . as
toecologica Snica 2002 26 4 489-496. D . 2005.
. J . 71 Yang Qnke Li Rui Xu Tao etal. On the regional soil ercsion
2002 26 4 489-496. processes and its quantitaive description J . Suliropical Sal
61 Yang Qnke Li Rui Zhang Xiaoping et al. Rimary study on and Vefer Conservation 2006 accepted.
rapid survey of regional soil erosion J . Bulletin of Sal and V- J .
ter Conservation 1999 19 3 36-39. 2006
. J . 72 Yao Zhihong Yang Qngke Wu Zhe etal. Study on A Compu-
1999 19 3 36-39. tational Mithod of Dstrict Runoff. —Agorithm Design J .
62 M Xaowei Yang Qnke Liu Baoyuan. Assessment of China Research of Sal and Wdter Conservation 2006 accepted.
Potential Soil and Water Lass Based on GS J . Journal of Sal ?
and Wter Conservation 2002 16 4 49-53. N J . 2006
as J . 73 Su Lihong L Xaowen Huang Yuxia. An Review on Scale in
2002 16 4 4953, Remote Sensing J . Advancesin Earth Science 2001 16 4
63 Lu Jnfa. Survey and mapping of sal erosion types and intensity 544-548.
in the Loess Plateau Region C Survey and Series Mpping of J . 2001 16 4 544-548.
Natural Resources and Environment in the Loess Plateau Region 74 Zhao Wenwu Fu Bgie Chen Liding. Some fundamenta issues
by Wing Remote Sensing. Beijing Seismologcal Press 1992 in scding J . Advances in Earth Science 2002 17 6 905-
68-109. 911.
C J . 2002 17 6 905-911.
1992. 75 Wang Fei Li Rui Yang Qnke et al. Efect of Scde and its
64 Zhou Peihua. Trend prediction and strategy of soil erosion of Chi- Mechanism in Soil and Water Loss Research J . Journal of Sal
nain 2000 J . Mmoirefor of Institute of Soil and \dier Conser- and Vdter Conservation 2003 17 2 167-169 180.
vation Chinese Academy of Sciences 1988 7 57-71.
2000 J. J . 2003 17 2 167-169 180.



856 21

76 LiuJgen Ca Qangguo Fan Liangxin et al. Mthods of scale . DEM
transfer in modeling of soil ercsion and sedi ment yield in caich- J . 2003 22 5 437-
ments J . Journal of Sediment Research 2004 3 69-74. 445,
79 Liu Changmin  Xia Jun Gio Shengian etal. Advancesin dis-
J . 2004 3 69-74. tributed hydrologicad model in the Yellow river basin J . Ad-
77 N Jupa Wei Chadu Xe Deti. Efectsof spaial scale on the vances in Wdter Science 2004 15 4  495-500.
quantitative estimaion of soil erosion J . Acta Ecologica S nica
2005 25 8 2 061-2 067. . J. 2004 15 4 495-500.
J . 2005 25 8 80 Wang Quanggian Liu Jiahong Li Tejian. Dgital watershed
2 061-2 067. model of Yellow Rver J . Journal of Basic Science and Engi-
78 Liu Changming Li Deofeng Tan Ying et al. An applicatin neering 2005 14 2 1 452-1 458.

study of DEM based distributed hydrolog cal model on macroscale

. J.
watershed J . Progress in Geography 2003 22 5 437-445. 2005 13 1 1-8.

Advances of Quantitative Assessment on Regional Soil Erosion

1 .1 L2
YANG Qn-ke LI Rui- CAO Mng-ming
1. Institute of Soil and Wdter Conservation Chinese Academy of Sciences and Mnistry of Veter
Resources Yanging 712100 China 2. Northwest University Xian 710069 China

Abstract Because of theincreasing demandsfor soil and water conservation policy-making progressin soil e-
rosion science and increasi ng global change in recent years research intothe quantitative assessment and modeling
of regional soil erosion has taken on great importance. Recent research outcomes include soil erosion surveys at
global regional and national scades establishing processes and scale effects in regional soil erosion extraction of
factors underlying regional soil erosion and the development of regional soil erosion models. The trend in quantita-
tive regional soil erosion research is to treat regional soil erosion as a component of general land surface processes
and take into account the effects of global change on regional erosion. Successful outcomes have used integrated re-
mote sensing and G Stechnologies with distributed regional soil erosion models to produce quantitative evaluations
of soil erosion characteristics at multiple scal es. This paper discusses the state of current quantitative assessment of
regional soil erosion and suggests that further intensive study is needed in 1 quantitaive analysis of regional soil
erosion processes using spatio-temporal scaling approaches 2 development of distributed regional soil erosion
models 3 dynamic analysis and prediction of regional erosion 4 the relationships between soil erosion and
the effects of global change and 5 establishment of information infrastructure for data processing and manage-
ment.

Key words Regional soil erosion Erosion prediction model Scale Remote sensing GS.





