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Mechanism o s0il and water loss under rainfall and earth surface characterigsicsin a

semiarid loess hilly area

WEI Wei'? , CHEN Li-Ding” "~ ,FU Bo-Jie" , GONGJie® (1. State Key Laboratory o Urban and Regional Eodlogy , Research enter for Eco-
Environmental Sciences, Chinese Academy o Sciences, Bejing 100085, China; 2. Graduate University d CAS, Bdjing 100039, China; 3. Cdlege d Earth and
Environmental Sciences, Larzhou University , Lanzhou 730000 , China) . Acta Ecologica Sinica,2006,26( 11) :3847 3853.

Abgract : il and weter lossin the semiarid loess hilly areaisirfluenced by many factors. Inthis sudy , fifteen experimenta plots
were edablished and located on the rnorthfacing hill-dopes of Anjigpo catchment (35°35 N, 104°39 E) in Dingd , Gansu
province Three replications (10°, 15° and 20° dope degree, separatdy) with the following five land cover types were
invedigated : cropland ( Triticum aestivumL. cv Leguan) , pasurdand ( Medicago sativaL.) , shrubland ( Hippophea rhamnoi des
L.) ,woodand ( Pinus tabulagformis Carr.) and grasdand ( Stipa bungeana Trin.) . Quface rundff , eroson anount and initid
il water content were measured. Using patid corrdaion and andyss of variance (ANOVA) , il erodon and water losses
irfluenced by rairfal features and earth surface characterigics were sudied. Resuts showed some inmportart facts as follows.
Rundff rate has sgnificantly podtive rdaions with rairfdl vaues, maximum 30min rairfdl intendty and the product of these two
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factors. Erodon rate, however , is highly influenced by the product of rairfdl and meximum 30min intendty , and has weak
correlaion with other rainfdl features such as rainfdl amount and average intendty. Land use type is the nog vitd factor which
oould reirforce or weaken the il eroson and weater loss. Sope geepness ranging 10to 20° contributes nothing on runoff  but
erogon, and eroson rate i ncreases obvioudy with dope geepness, eecidly from 15 degree to 20 degree. In generd , cropland
and pagurdand with higher dope degree and severe human digurbance are very prone to occurrence of runoff and il eroson.
Furthermore , antecedent soil noigure in the suface layer (0 20cm) has a nore sgnificant posdtive corrdation with rates of
runoff and il eroson than thet in other layers.

Key words: il and weter loss;rairfdl ;dope degree;land use type;initid il noidure
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10m( ) 10m x 10m( Table1 Different treatment o the experimental plots
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Ry1 Er Ry2 Erz Rws Er
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Pestrdand Ry BEx Ry, B2 Rxz BExs
sativa L .) (' Stipa bungeana Trin.) ( Hippophae (P2) (Ps) (P)
rhamnoides L. ) ( Pinus tabuliformis Carr.) ; Srubland Ror B Rez Bs2 Res Bas
(Ps) (Ps) (Py)
10° 15> 20° 3 ( R Ex  Rex B Res  Ess
Wood and
1) 1985 , (Ps) (P?) (Po)
1m % 1m om x Natural Rs1  Es1 Rso Es2 Rsz Ess
grasdand (Pis) (Ps) (Pu)
0, 0,
3m 85% 100%, 20 RE P Refers to runoff ,erodon
40cm and plot , regectivey
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3.1 ( )
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Table 2 Partial correation analysis between rundf and precipitation features
30min X
Treatments p D Al I3 Pl3
Ri1 0.257" " - 0.097 -0.177 0.29% " " 0.376° " "
R21 0.317° " - 0.072 - 0.05%6 0.266 """ 0.242" "
Ra1 0.287 " " -0.048 - 0.007 0.004 0.2715" "
Ra1 0.305" " -0.177 - 0.088 0.2711" " 0.192 "
Rs1 0.414" " " -0.152 - 0.161 0.332"" - 0.100
Ri2 0.283" " -0.125 -0.202° 0.401" " " 0.154 "
Ra2 0.327"°"" -0.128 - 0.151 0.440" " " 0.147°
Rs2 0.272" " - 0.066 -0.045 0.046 0.150
Ra2 0.229 " -0.131 - 0.045 0.182° 0.270 " "
Rs2 0.492° " - 0.158 - 0.151 0.292"° "~ - 0.039
Ri3 0.34""" - 0.197 -0.22° 0.485" " " 0.024
Ra3 0.300" " " -0.187 " - 0.110 0.311°"" 0.039 "
Ra3 0.311°"" - 0.068 - 0.059 0.068 0.133
Re3 0.318" " " -0.204° 0.121 0.291" " 0.143
Rsa 0.414" " - 0.150 0.142 032" " 0.084

*0.01< p<0.05; *

2 ’

*0.001< p<0.01; * * *p<0.001

Ply (
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3
Table 3 Partial correlation analysis between erosion and precipitation features
30min X
Treatments P D Al I Pl
Er1 -0.128 - 0.069 -0.102 0.014 " 0.366 " "
Ex1 -0.111 - 0.035 - 0.026 - 0.013 0.306 "
Es1 0.151 - 0.093 - 0.032 0.058 - 0.041
Ex1 -0.192° 0.030 0.012 - 0.149 0.420" "
Es1 0.094 -0.124 - 0.155 0.221° - 0.074
=¥ - 0.145 - 0.038 -0.031 - 0.065 0.386 " "
Exo - 0.063 - 0.079 - 0.055 0.075" 0.19% °
=9 0.092 - 0.059 - 0.149 0.1%4 " - 0.063
Eso -0.192° 0.033 - 0.014 -0.111 0.3% " "
Es2 0.102 - 0.120 - 0.180 0.261" " - 0.099
(= - 0.160 - 0.041 - 0.052 - 0.026 0.3718" "
Exs 0.164 - 0.091 -0.264" " 0.337 " -0.195 "
Ess -0.175 - 0.012 0.001 - 0.098 0.372"°
Eg3 - 0.086 -0.042 -0.103 0.023" 0.261" "
Era 0.133 - 0.146 - 0.173 0283 " " - 0.082
*0.01< p<0.05; * *0.001< p<0.01
3 1] 1
30min Ply , 30min , , Pl
Max |z 2 3,
3.2
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4
Table 4 Maean differences o rundf amount under different land use types
Cropland Pagtureland Scrubland Wood and Naturd grasdand
Qopland — 0.17 118777 0.44"" 0.86"""
Pagurdand — 1.02° "7 0.29 0.69"""
Srubland — -0.75° " -0.327
Wood and — 0.43""
Natural grasdand —

*0.01< p<0.05; * *0.001< p<0.01; * * *p<0.001

5

Table5 Mean differences of eroson amount under different land use types

Cropland Pagtureland Scrubland Wood and Naturd grasdand
Qropland — 33.50° " 39.9%6 """ 34.02° " 31.88" "
Pagtureland — 6.46 0.52 1.62
Scrubland — - 8.08 -2.14
Wood and — 5%
Natural grasdand —
* * *p<0.001
5 1 4 y ,
p (p>0.05) ,
4 5, ;
7 ( ) 1

3.2.2

[21]
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