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Sudy on Spatial Variation of Soil Erosion in Northeastern China

JIAO Jian
(School of Geography, Beijing Normal University, Beijing 100875, China)

Abstract :Severe il loss of Northeastern China gives rise to widegpread concern about it. But researches in il
eroson are only limited to certan sots now. To give further support to the plan of il conservation, overal
investigation of the tempora variation of il erosonis urgently needed. To calculate sil loss amount , this paper
established il loss equation of Northeastern China by usng predpitation records of climate stations, runoff and
sediment yields datafrom plotsand sense remote data. Then the application of the soil loss equation was val-
idated and the temporal variation of s0il eroson was analyzed. The results showed that the area of oil ero-
son was 6. 34 x 10°km” in the Northeastern China, which was 50. 8 % of the total area. The intensity of
il eroson increased from the northwest to southeast , while landforms made the trend became more com-
plex. Severe soil eroson happened in the hilly regions of the Songhua river basn and the western part of
the Liao river basn, and the region with rich precipitation in the eastern part of the Liao river basn. This
analysis will make important suggestion for the plan of s0il conservationin this region.

Key words:soil erosion; soil loss equation; spatial variation; Northeastern China

(UK E,Universa Soil Loss Equation) |,

, 1965
, 282 21 1978
20 30 537 3l
., Cook (1 , , USE
20 50 , 20 80 USLE
- 60 , ,1997
S RUS E* ,

* :2010-03-26

(1983-), , , , E-mail 168283847 @qg. com



17
, 1990 ,
1 100 (el
( 90 m x 90 m)
(51 ,
USE RUSE
[67] 1.2
’ Liu [
' (Chinese Soil Loss Equation,CSLE) ,
A = RTKLSBET (1)
! . 2 .
1044 TA [t/(hn; a ;
(8] Rr - [(MJ - mnV (hn? - h -
! a) ] . [18-19]
120 80 , ’
. (201 . K
[(t- hn? - h)/ (hm? - MJ - mm)],
L—
( ), (
[10-11] ) ;
' S— ( ) (
[12] [13] US E )
; :B,E T——
M yANG ™ RUS E ( ),
(
1 1 )
) 1.3
Rr: - 234
, [20]
, Rr = 0. 0668 P-*** (2
, P (mm) ; K——
[20]
1 , 2002
1.1 1 1000 000
(
) L
[21-22]
L, S—
4 2004 - 2006 (SRTM ,Shuttle
, 234 1961 - Radar Topography Misson,

90 m x 90 m)



3 . 3 .
, S RUSL E 70% 80 %,
Liu : 75 %, (5) B 0.022
S=10.849® +0.03 6 <% ‘B
S=16.8dM - 0.5 5 <0 <10° JE=T=1
S=21.9s® - 0.96 6 >10° (3) :C
86— (9 0
) Arclnfo Grid
, 90 m x90 m
, (10 1 000 187 g ( 1,
m) (24] , A 137CS
l AO 1l E
; E=100%x (A - Ao)/ Ao (6)
, , 1 137 CS [25,28-29]
(671 , / /
©) (t-km?-a?t
300 m, 100 4013.2
m L [25] 2003 5369. 2
4937.4
: o 1211.0
L=0/20)" (4) 2002 3356.0
A —— (m:B E T— 2167.0
1 2.8 2004 2160.0
, B ET
1 1000 000 0-5 1260.0
1.5 1200.0
BET B 8 2005
( 2.5 2388.0
3.5 3192.0
) 1.4
E T
( 2) [30]
’ E T 1
2 ( )
B ; 200 2500 5000 8000 >
. <200
T E (@ km?.al 2500 5000 8000 15000 15000
1
E=T=1 B 2
, o
2.1.1 - (2
B=1 c=0 - ,
B =0.6665- 0.3436lg(cx100) 0<c<87 % (5) - ( 1) ,
B=0 c>87% .
c—— (%) 2007

[27]

: 1000 4000 (MJ- mm)/ (hn” - h-a) Rr



17

1000 (MJ- mm)/ (hn? - h- a) (hm* - MJ - mm) , 0.0339(t - hm* - h)/
:Rr 4 000 (hm? - MJ- mm) ( 3) ( 1),
(MJ- mm)/ (hn?” - h- @ , K 0.03 (t- hm* - h)/ (hm* - MJ -
mm) ,
Rt 1500 (MJ - mm)/ (hm’ - h , 0.04(t - hm® - h)/
- a) Rt (hm? - MJ - mm)
2000 (MJ - mm)/ (hm? - h- a) ; 3 K
(t- hm?- h)/ (hm?- MJ - mm)
. K K
120°F 125° E 130° E 135° E 0.0197 0.0443
‘, T 0. 0460 0.0171
\ (= 0.0256 0. 0362
— HRR
et 0.0423 0.0337
.. 0.0357 0.0478
0.0331 0.0235
\ 0.0178 0. 0425
0.0363 0. 0425
. 0. 0359 0.0335
= Ny 0.0153 0.0414
0.0478 0.0292
0.0478 0.0349
| 0.0393 0.0343
407N 5 0.0205 0.0336
| 0.0258
1 - 2.1.3
2.1.2 (B E T)
K 0.0153 0.0478 (t- hm* - h)/ 4
4
2005 - 2006 24
0.363
2005 - 2006 13
2004 - 2006 15
0. 054
2005 - 2006 20
. 2003 - 2004 ,2006 40
2004 - 2006 42
2005 - 2006 13 0. 566
1985 - 1990 -
(6° 10° 15°) 1980 - 1990 ;
1985 - 1990 - 0,357
(6° 108 15°) 1980 - 1990 - '
E 2004 - 2006 11 0.014
2005 - 2006 13 0. 050
2003 - 2004 ,2006 1
2005 - 2006 20
. 2005 - 2006 13
2004 - 2006 11 0.360
1985 - 1990 -
(6° 10° 15°) 1980 - 1990 ;
2004 - 2006 12 0.137




2.2
137 CS
( 1, A *Cs
Ao ,
1 1 2
(-59.3% 113.3%) 9
-14.7% 7.6%
8 , 500
2000 m 300m
B <305 m
137 CS , “ ” [32] ’
,137 CS
2.3
( 2) ,
, ) 700 1000 mm,
49.2% 44.1 %; 6-9
3.9% 1.5% 1.4%( 2);
63.4 km?, ’ -
33
50.8 %, 50 a 2m
[34]
[25]
70-61 3 YO, 270
. % 1
i : mEBTRELE |
E 5o 50 g
R 40 402
= S
= 30 301
= oo} {202
m i [11]
101 4.8 q10
. R | Lol .
wmE RBE o i gE o Wi
RRE (5]
2
3
(1)
(1 137 ~g
( 3) (2

49.2% 44.1 %,



6 17
63.4 km’, [9] , .
50.8 %, [J1. ,2003 ,22(3) :279-287.
(3) [10] , , .
[J]1. ,2002(3) :27-29.
’ ' [11] , , .
[J]. ,2004 ,18(2) :66-70.
! [12] , , .
[J]. ,1992 ,12(4) :1-9.
; [13] , ) b
[J1. ,1997 ,28(6) :251-
253.
, [14] , , GISRS RUSE
: [3].
,2004 ,11(3) :21-24.
' ' ' [15] Yang X M, Zhang X P, Deng W, et d. Black soil
10 ' ’ degradation by rainfal eroson in Jilin, China[J].
L and Degradation Development ,2003 ,14 :409-420.
’ [16] 1 1000000 .1
1000 000 [M]. : ,
1995.
[17] LiuB Y, Zhang KL, Xie Y. An Empirical Soil Loss
[1] ' ' [M]. Equation [ C]// Proceedings of 12th 1SCO conference,
,2001. Vol. Il Process of il Eroson and Its Environment
[2] Wischmeier W H, Smith D D. Pridicting rainfall-ero- Effect. Bejing: Tsinghua University Press,2002.
son lossesfrom cropland east of the Rocky Mountains: [18] ’ ’ .
Guide for selection of practices for soil and water con- [3]. 2003 ,17(3) :16-20.
servation[M]. Washington DC:US Department of Ag- [19] ’ , o
riculture, Agriculture Handbook No. 282, 1965. [3]. 2009 ,28(2) :333-344.
[3] Wischmeier W H, Smith D D. Predicting rainfall ero- [20] ’ ’ o )
sion losses: A guide to conservation planning[ M ]. 131 2009 7(3) :6-11.
Washington D C: US Department of Agriculture, Ag- [21] ’ ’ _
riculture Handbook No. 537, 1978. [J]. 2003 ,40(4) :511-517.
[4] Renard K G, Forster GR, Weeses GA , et a. Predic [22] ’ ,
ting il eroson by water : a guide to conservation plan- [3]. 2003 ,14(5) :588-592.
ning with the revised universa oil loss equation (RU- [23] LiuB Y, Nearing M A, Risse L M. Sope gradient
S E)[M]. Washington D C:US Department of Agri- dfects on soil loss for steep sopes[J]. Trans,
culture, Agriculture Handbook No. 703, 1997. ASAE, 1994 37(6) :1835-1840.
(5] C [31. [24] S
2002,17(1) :78-84. [J]. 2006 ,21(8) :849-856.
[6] Vander KinffJ M, Jones RJ A, MontanarellaL. Soil [25] ’ , o
erosion risk assessment in Europe[ R]. European Com- [J]. 12008 .6
mission ,Directorate General JRC, Joint Research Cen- (1) :1-8.
tre,Space Application Institute , European Soil Bureau, [26] ' .
2000. [J]1. ,1999 ,6(2) :32-36,113.
[7] LuH,Glant J,Prosser | P, et al. Prediction of sheet [27] [D].
and rill eroson over the Australian Continent ,incorpo- 2008.
rating monthly soil loss distribution[ R]. CSIRO Land [28] ’ .
and Water Technical Report 13/01,2001. [9]. 2005 ,24(4) :499-506.
(8] (1. ( 63 )

,1984(1) :39-42.



3 : MODIS- NDVI

63 -

, NDV I

(8]

[9]

time-series MODIS 250 m vegetation index data for
crop classficationin the U S Central Great Plains[J].
Remote Sensing of Environment ,2007 ,108 :290-310.
Zhan X, Shiberg R A, Townshend J R G, et d. Detec
tion of land cover changes usng MODIS 250 m data[J].
Remote Sensng of Environment ,2002 , 83:336-350.
Cihlar J,Ly H, Xiao Q. Land cover classfication with
AV HRR multi-channel compositesin northern environ-
ments[J]. Remote Sensing of Environment ,1996 ,58
(1) :36-51.

[10] Priced C. Comparing MODISand ETM + datafor re-
[1] Hansen M C, Defries R’ S, TownshendJ R G, et al. gional and global classfication[J]. Remote Sensing of
Qobal land cover classfication at 1 km spatial resolu- Environment ,2003 ,86(4) :1835-1852.
tion using a classfication tree approach[J]. Interna [11] , , .
tional Journal of Remote Sensing, 2000, 21 (6/7): [J1. ,2008 ,15(5) :15-17.
1331-1364. [12] . [J1. ,
[2] BolesS H, Xiao X, LiuJ, et a. Land cover character- 2005(6) :74-75.
ization of temperate East Asa using multi-temporal [13] Deferis RS, TownshendJ R G. NDV I-derived land
VEGETATION sensor data[J]. Remote Sensing of cover classfication at a global scale[J]. International
Environment , 2004 ,90(4) : 477-489. Journa of Remote Sensing,1994 ,15 :3567-3586.
[3] , . 18 [14] Huete A, Justice C, Leeuwen W V. Modis Vegeta
[3]. ,2001 ,21(4) :294-302. tion Index (MOD13) Version 3. Algorithm Theoreti-
[4] , , .. MODIS cal Bass Document , Http:// modis. g&c. nasa. gov/
[J]. ,2007 ,62 (6) : data/ atbd/ atbd_mod13. pdf , 1999.
640-648. [15] , , . MODIS
[5] : . .20 [J]. ,2008,31(1) :
[3]. ,2002 ,57(6) :679-684. 43-45.
[6] , . [16] , , , .1985 - 2000
[J]. ,2006 ,25(4) :303-307. [J31.
[7] Wardlow B D, Egbert SL , KastensJ H. Anayss of ,2008 ,22(1) :137-143.
( 6 ) [32] , - [J1.
[29] , , , .F'Cs ,2005 ,24(3) :444-446.
[31. ,2005,25(6) :  [33] . :
1376-1382. [M]. : ,2005 :241-245.
[30] . [34] , .
(S.190-96) [ S]. 1997 :9-12. [J]. ,1997 4(4) :32-39.
[31] [35] , . [M].
[D]. : ,2007 :100-109. ,2007.



120* E125° E130° E 135" E 120° E125° E130° E135° E 120° E125° E130° E135° E

g KR T TR
u'ﬂh:\ 1“)1‘\ =t
b A b3

7 e [y L

50° N

50° N e BTN 5o

45° N 45° N 45° N

40° N 40° N

40° N

s

i

ME FiEwEERAREEESS MiE2 b XL IRRMSEE =85 M ES 7KL X b R

107°38' 107°45" 107°50" 107°56’ 107°38' 107°45' 107°50' 107°56' 107°38' 107°45’ 107°50' 107°56’
KR )

5 i = i Kim
e e T i i B2 mman
2.15~5.54 W 24.62~33.68 3.54~8.57m8 2] 87~31.63 50~70 m=250~500
N —-36s-T8S0 L RIRGERIET N - 500~9583] _
(=) (=T = (==} (=]
< T < < < <t
" " on i n
o N N o on L2z}
P o . ™
o o o o on o
" n s n e n
o n o o on o
"0255 10km 0255 10km 0255 lokm]
107°38" 107°45’ 107°50" 107°56’ 107°38’ 107°45' 107°50’ 107°56' 107°38' 107°45' 107°50' 107°56'
B B4 AR EC I i 4 R Fff ES & BT I 57 3 ) i ok R Mt E6 B EC 1137 8 A 4
108° 109.5° 111° 108° 109.5° 111° 108° 109.5° 111°
7 \“_ 4 7 Y, =
37°
36°
L 2N 4P K5 EX -4 3 w2 1 1
4 EEm3 mm2 =] =l e .2 el |
L il V. 45 -5 R X
fiES R&B#MF i RRE FRENO0 R & 8 b5k 48 3 R WEI REEMEEM R

FRMXEE REXWSEE REHWS XE



