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Analysis of Water Erosion under Different Precipitation
in the Upper Reaches of Yangtze River Basin

REN Jing"’, WANG Ywkuan', XU Pei', FU Bin', CAI Xiong fei '’

( L Institute of Mountain H az ards and Environment, Chinese A cademy of Sciences,
Chengdu 610041, China; 2. Graduate University of Chinese A cademy of Sciences, Beijing 100049, China)

Abstract: Based on daily rainfall data recorded by 135 meteorological stations from 1961 to 2009 and multyear aver-
age precipitation data of 225 counties in the U pper Yangtze River Basin, combined with water erosion distribution
map calculated by USLE model, the relationship between precipitation and w ater erosion in the Upper Y angtze River
Basin was analyzed through using the spatial analysis function on GIS softw are. T he results show that water erosion
accounts for 78% of the whole soil erosion; for the distribution of water erosion and precipitation, although there is
significant difference in local area, they are all increasing from west to east. The source region and northwest
of Sichuan, where multi-year average precipitation is less than 900 mm, occurs micre-degree water erosion
mainly. In central Sichuan, just as uneven precipitation distribution, water erosion is uneven. In the junction
of Sichuan and Shaanxi, Sichuan and Gansu, where precipitation grade is 4 to 5 and north of Chongqging
where precipitation gradeis 7 to 8, water erosion is serious, intensity erosion occurs mainly; middle intensity
erosion dominates the region of the northwest of Yunnan, southwest of Chongqing and Yichang of Hubeli,
where precipitation grade is 7 to 8. The soil erosion index reaches the maximum value (160. 5) in precipitati
on grade 8. This result is close to 2000 Remote Sensing interpretation of soil erosion, revealing the soil ere-
sion distribution features and causes under different precipitation condition in the Upper Yangtze River.

Key words: the upper reaches of Yangtze River Basin; soil erosion; precipitation

: 20110429 :201+05-18
: « 7 (40871134)
(1984-), , ) s E-mail: candy 1jing@ 163. com
(1963-), , S s s E-mail: wangyukuan@ im de. ac. cn



18

[+2]

. .5
Wischmeie'

12. 7 mm,
(USLE, U niversal

Soil Loss Equation) ,

[6]
[7]
USLE
78%
135 1960- 2009
, 225
GIS
1 MRS J7ik
1.1
. 4511 km, 70%:
105.4  km’, 58.9%

2000
. 43.83
km’, 43.6%'""
1 000 mm, ;
(200~ 800 mm), 270 mm ,
, 800~ 1 500
mm; 5- 10 T70% ~
90% , ,
[8]
1.2
218 1961- 2009
323 ,
(4= 10 )
225 135
[ 10]
1.3
1.3.1 %8 %8 #(Kriging) 46 18%
[9]
, , GIS

1.3.2 Mmoo 7k

2 2

B

GIS ArcGIS 9.2
1.3.3 EEAREEREWGX] STk
(

(



M(SL190- 96) ( 1), ( 2),
/ , ( 3) 2 .
6 .
1.3. 4 23 RARK LY 42 S0 ik , 68. 1% ;
, i 1.3%:; 30%
(i (31.9%),
2 %

68.1 22.3 4.7 2.0 1.6 1.3 31.9

3 %
T= .Zl.z}WijAy (1) r
= lj=
r— sWi—— i J 1 82 9L.8 7.1 0.8 0.2 0.1 0.0 19.4
Ay — j 2 87 9L3 7.5 08 0.2 0.1 0.1 2.1
: 3 17.6 82.4 14.5 1.7 0.7 0.4 0.2 45.8
5 4 4 19.5 80.5 15.2 24 0.9 0.6 0.4 54.4
6.8 10 o T 5 39.1 60.9 32.0 38 1.5 10 0.7 104.1
»5 6 41.1 589 28.3 61 2.7 23 1.7 132.6
’ 7 4.1 559 28.0 7.8 3.2 27 2.4 152.0
8 45.7 54.3 28.7 7.8 3.3 3.1 2.7 160.5
9 43.4 56.6 29.6 6.7 2.7 25 1.9 141.0
1 10 46.1 53.9 33.4 63 2.5 2.2 1.7 141.7
/(t* hm= 2+ al) 3 (1)
/ / 1 ,
8.2% ; 10 s
< 1000 < 200 < 500
1000~ 2500 200~ 2500 500~ 2500 46%: (2) ’
2500~ 5000 1, 91.8%,
5000~ 8000 10 53. 9%;
8000~ 15000
> 15000 % ’ ’ %
900 mm ,
2 RS0
1
o < 500 mm 1, 7 800 mm.
500~ 600 mm 2 ,600~ 700 mm 3 , 700~ U3 (3 4
800 mm 4 , 800~ 900 mm 5 ,900~ 1000 (3)
mm 6 ,1000~ 1100 mm 7 1100~ 1200 20% - 10,
mm 8 1200~ 1300 mm 9 ,> 1300 mm 30% ’ 33.4% (4)
10 ( 1) ’
« M SL190— 96) 8 =7 ;
2 8 2 2
( 2), ’
’ (T) ? (5) 17
ARC/ Info GRID , 500 mm
(1) L, ; 900

1 ,.(6)



8 160. 5 8 7- 8 , :

800 mm , 2000

’ 900 mim,

. 1000~ 1200 mm, ’ ’
: 1 000 mm ’
s Lol .
, 700 mm s ’ ’
, 7- ’ ’
8 : ,
-8 ’ o 3]
> > ,2010,41( 13): 105 107.
) ) ) [2] ,
2000 [M]. : ,20009.
, [3] . [n. , 1996, 14(2): 117 121.
\ v [4] ) ) .
3 é:é':_[//t\l_%‘l;‘]‘_[/t\' [J]. ,2003, 21(1) : 33-40.
3.1 [5] Wischmeier W H, Smith D D. Predicting rainfall ero-
1961— 2009 275 sion losses: A guide to conservation planning[Z]. U. S.
135 Dep. Agric. Handb., No.537,1978.
[6] Kinnell P1 A. Event soil loss, runoff and the Universal
? Soil Loss Equation family of models: A review [ J].
Journal of Hydrology, 2010, 385: 384-397.
’ : [7] . [M]. . 2004.
(D ’ 8 . 1],
, ,2000, 16( 3) : 5-8.
31.9% [ 9] ) .
(2) , [J]. : ,2009,39(4) :533-537.
, [ 10] RenJing, Wang Yukuan, Fu Bin, et al, Soil conserva
tion assessment in the Upper Yangtze River Basin
' Based on InVEST Model[ C] I ISWREP 2011. X7 an:
IEEE, 2011: 1833-1836.
(3) [ 11] ) ) )
) ’ ( GIS) [J].
4-5 ) 7- 38 . 1998, 14( 3) : 77-83.
) ) 5 [ 12] s >

[]]. ,2000, 14( 3) : 84-87.



£E BT B/mm
<500
500~600

. 600~700
e 700~800
N 800~900
N 500~1000
N 1000~1100
. 1100~1200
. 1200~1300 0 125 250 500 km
- >1300 —_—

WE1 KILBRSEFHERESENH WE2 KT E¥kHREN

0 125 250 500 km

19924 20084

0.8 16 24im

PRAERA S| COTETE [ R Dok Elk® DO0km
HHE3 1992—2008&E MK LA LR

1992—20004 1992—20084F

2000—20084F

b & M AT
o -2.2708~-0.9961
-0.9961~0.2785

[ 0.2785~1.5532

[ 11.5532~2.8279

LEREMENT

1 -9.0456~-6.4587
[171-6.4587~-3.8719
[ -3.8719~-1.2851
1-1,2851~1.3016
11.3016~3.8884
[ 3.8884~3.4753

LRSI T
-6.7747~-4.5792
[1-4.5792~-2.3838
| 1-2.3838~-0.1884
~ -0.1884~2,0071
2.0071~4.2024
4.2024~6.3979

12.8279~4.1026
N 4.1026~5.3773

0_ 8 16 24km

ME4 1992—2008 FEBRENETHE

UK T Y EEEASs EkE EEHkRE K
PREES R JIT P A B AR R T 4 4

© 1994-2013 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



