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Effects of vegetation cover and precipitation on the process of sediment produced by

erosion in a small drainage basin of loess region
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Conservation and Desert Prevention, Ministry of Education, Beifing 100083, China; 2, College of Soil and Water Conservation, Beijing Forestry University ,
Beijing 100083, China; 3. Scientific Trial Station of Soil & Water Conservation in Tianshui City, Water Conservancy Commiitee of Yellow River, Tianshui City,
741000, China) . Acta Ecologica Sinica ,2006,26(1):1~ 8§,

Abstract: With growing concerns on changes of the living environment and ecological environment, more and more scholars have
focused their researches on understanding how vegetation covers and atmospheric conditions respond to soil erosion in drainage
basing. And former studies showed that both the natural factors such as precipitation, vegetation, slope of terrain, soil properties
and human activities were the main factors to affect the amount of Sediment Produced by Frosion in the water basin, And there
were special conditions of climate and soil that were unique to loess areas for works of water and soil conservations. So the
relationships between soil erosion and vegetation & precipitation were very complicated and interesting.

As a loess area, the Liergou basin with the area of 12.1 km” lies in west of China. The basin was a key area of high water
and soil erosion forty years ago, but the area of vegetation cover became larger and larger because of highly effective works of water
and soil conservation. In the factors affecting the amount of sediment produced by erosion in the study area, which was more
important for soil erosion: vegetation cover or precipitation? This question has been discussed in the expert’ s community since long
time. And the Litergou basin was the natural and ideal test basin.

Based on water observation data, climate data and NOAA/AVHRR NDVI images collected from 1982a to 2000a in the
Luergou basin of loess areas, analyses of the correlation and multi-variable regression were used to discuss on the relationships
between the amount of sediment produced by erosion and water indexes, precipitation factors and vegetation cover. The conclusions

showed that with the increase of precipitation indexes, with the decrease of plant indexes, the amount of sediment produced by
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erosion in the study area would become larger.

In order to distinguish in the influences of erosion between human activity and natural factors, the paper introduced the multi-
variable regression method by the standardization data to determine the relative contributing ratio to soil erosions in the study area.
The conclusions showed that the contributing ratio of vegetation cover and precipitation changes were 45.7% and 54.3% . It was
obvious that the influences of precipitation were larger than those of vegelation for the soil erosion in the study area.

Key words: vegetation cover; precipitation; amount of sediment produced by erosion
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Table 1 Correlation coefficient matrix of water indexes, climate indexes, vegetation cover and sediment yields

V., v, sV, 0s, SV, 05, P, P, P, P cr Y,
V. 1Loo

v, 0.22 1.0

sV, 0.29 -034  1.00

0s, 0.15 -0.54"  0.64"* 1.00

SV, 0.14 032 0.25 0.l 1.00

05, 0.14 026 029 023  0.099°° 1.00

3 0.60°* -0.36  0.54° 032 -0.24 -0.21 1.00

P 0.56° -0.33 048" 031 -025 -0.22 005 1.00

Py 0.46 -0.03 048 005  0.14 0.3  0.55° 0.5 1.00

Pa 0.60 -0.12 048" 003 -0.23 -025 08" 081°° 0.74°° 1.0

cr 037  -0.35  0.70"" 0.52° 0.4  0.49° 043"  0.42° 022 022  1.00
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X, HE0.1 K FLEE,

THEME Y, SEHRKNDVIHEH V, AMX, SHHHBEREVRE sV, MBI BREXRBGYE ¢S, BHE
B Cr BETHE MEEKTB N -0.67.0.65.0.98.0.64, 7 0.0l KFELBE, B, SHHTE P, .EF
FEKE P, IEAHX, MXRE2EIN 0.40.0.37,3F 746 0.1 KFE LR,
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Table 2 Regression analyses of water indexes, climate indexes, vegetation cover and sediment yields
AR SRR BRXA

Dependent Regression model Re: ﬁw&'wﬁiﬁ :E! yj},fff od B ig&m%
variable gression model standardiz R square Sig,
B - 10.641 +0.001198QS, + 0.006479P, + 0.0214P; +  1.194QS, + 0.156P, + 0.373P, + 0.435P30 + 0.781 016
0.07838P30 + 0.112P, + 0.247Cr + 0.00128 Y, 0.204P, +0.486Cr - 0.714Y, ' '
- 5054,190 ~ 9355.211V, + 51.5078V, + 103.739Cr
s, 2.0107, -0.077V, +0.0528V, +0.205Cr + 1.128Y, 0.982 0.0001
SV, 0.126 + 0,0043 Cr + 0.00290S,, 0.094Cr +1,0340S,, 0.983 0.0001
y, 1098.878 — 3413.604V, + 23.0535V, + 0.4840S, + - 0.153V, + 0.041SV, + 0.866QS, + 0.061P, + 0.993 0.0001
1.408 P, +4.821 P, +44.648Cr 0.121 P, +0.158Cr ' ’
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R B [B] RUBE B 4 R K B F o, A BRR K Py, FITRBARE K P, B TR K, 5119 R 304 5120 0.435.0.373, @
HBRRFVBRSABRKAVEEEMRX, " EZ2LMAMEBNEMNEA, SERREAKEEMNX, LLEmE,H
BREVEBSHMAMXREEY ABKMYBESHBESH LR ENEY,

QOWBOBFVEMAYE BTHRBAANSYE sV, SHPHIHRYRQYS, —ETBHEME, HET
THCRHBAYEUE SV, BRammMRERKC B E SR MKW,

A LAE W R SV, BB NMEEF Cr. 08, F, 08, MTTERAEE K, BIE AN 1.034,Em#81d Cr
IR R4 - 0.094,

SHERSURBSHURERR HWHAYIVYESHVEIEZRRMAKNEW, W& — E1FE R &
BT . EMARFEHAEESRE, AL, ANV R SHVETHEESNE MR TR W,

G)rEEME Y, MARIAMR2ALUEDY, LHEEBHE Y, FESY,.0S,.Cr P, P, FIEIMTH A, MV,
R mmEh, TR, HEGRBEAGE RN MR/, XEEN YA E S, B mEETE AR, B
BRAZAERE, FARARKEM Bz 85, R4 Wi Y hwh, LERMEED,

BETHELGHEEEFHTEEHE, BRI L EFHUE Ys KIRHEAFRRARA (X 2), KEEE
BAFALDEL WHEXAHWY R QS, WX B/ AR L ERBUHTRE K, R 61.9% , ~H KR
RPALHIE 0,98 RWMAH Cr BB/ /N LB TRES 260, 8 11.3% . 42 NFKE T, RH
MoKE P, MTTEER K, H8.7%,

HIHRRMEXENRRS BERENHTBMMHEI AR, B I, SRR FH KRR XM
KA, L NDVI F e REA RS S 25 E MK X B % 5 - 53 i B 25 b 4 T sk 40 31
H45.7%H 54.3% ] LA WEMBZHEKNEWNERKTZHEBESNEW, X 5FRO08ELE—KY,

5 #it

B WERH YA BRI FEHHE TR ##%E NDVIAER KA B/ SEREEE . R
R K B A0 R K B B A ]2 B U
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LA 1982 ~ 2000 4F 19a B FTRL A ZERY, E T LA B S B 5B M R K 1845 A 5 518 4% 2 8] i 4
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