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Table 1 Basic information of the sampling sites
AN #E%)iﬁ.:* HEAEL /EHK %ﬁﬁi“./?ﬁfg Wit lﬁf? T
Small Vegetation Number of Elevation Longitude/ Slop Gradient ) .
watershed zone sample (m) latitude position (°) Pominant species
RG] e 11 1259 109°17'42"E/ WA 28 LHRMR . AP RS LS | NiE
Dongzigou Forest 36°55'50"N Gully slope AR+ H . ST
Quercus wutaishanica blume, Acer
ginnala+ Spiraea chinensis, Abelia
biflora+Carex lanceolata, Lespedeza
floribunda Bunge
E N FRAR 10 1334 109°15'33"E/ e b I 21 =AW R B
Maobaoze Forest 36°57'54"N Ridge top Acer buergerianum+ Rosa xanthina
i FI4E A 5 1351 109°15'82"E/ B T 26 BATE . BEE
Shanghenian Forest 36°58'19"N Ridge top Artemisia gmelinii, Artemisia
scoparia
=Tl AR 15 1312 109°22'27"E/ e 38 Bebres . WHA . 6 Kt
San wang Forest- 37°01'75"N Ridge slope Artemisia gmelinii, Thyme,
gou steppe Artemisia giraldii, Stipa bungeana
R0 AR 13 1315 109°22'64"E/ B 5 27 REFF . BRATHE . 85 BEALT
Zhangjiahe Forest- 37°01'72"N Ridge slope KR
steppe Artemisia gmelinii, Stipa bungeana
BRa IR AR 15 1349  109°22'69"E/ R 39 HAER RGBT BT,
Chenjiagua Forest- 37°01'84"N Ridge slope 2R
steppe Bothriochloa ischaemum, Lespedeza
davurica, Artemisia gmelinii,
Artemisia giraldii
PR b 7 EJ 11 1312 108°59'24"F/ WA 40 BoAres . BB T . 368
Madigou Steppe 37°13'53"N Gully slope Artemisia gmelinii, Lespedeza
davurica, Artemisia giraldii
e R 12 1321 108°98'99"E/ Ry 42 PRI S N
Shiziwan Steppe 37°23'19"N Ridge slope Artemisia gmelinii, Artemisia
giraldii, Atremisia frigida
JAZ B 10 1285  108°98'97"F/ S5 39 RN INE T NN E S
Zhoujia Steppe 37°23'24"N Ridge slope Artemisia gmelinii, Artemisia
shan giraldii, Stipa grandis

— I ARYED, Mo AT RS, ST
FHOBAKED, . o, Z IR W 4R T FE 1

K =1. 594{0. 0017 +0. 0494exp| -

= E*.I' u-a z_.f;hm_-l_ 1] f{3

s, ISP RS ST M, %
m AR PR EE I PR T A, mm 4

PRALPE R A BRAIE B0 T, R H % - L
SR (D,, mm) e g K

(2)

(]

= (.983

l_[ log( .-‘é 6+9%]§t.36?5 )]] }

APKEPADESEE S, TR FKERRLI0.131 7,
FAL R E BRI S0 (¢ hm® h/ ( MJ mm hm®) )
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Fig. 1

Physical and chemical properties of the soil in the Yanhe Valley
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Fig. 2 Particle-size distribution of stable soil aggregates in the soil of the Yanhe Vally
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Table 2 Mean weight diameter distribution of the soil in the Yanhe Vally
W SF-#4 i 5 H 45 Mean weight diameter
FEBE T Vegetation zone
Watershed 0~10cm 10~20 cm
i F I8 Dongzigou FRMR Forest 3.26 3.33
BN Maobaoze FEM Forest 2.64 3.01
4 A14EShanghenian FEAK Forest
= F }HJSanwanggou FRFREL I Forest-steppe 3.24 3.29
5K ] Zhangjiahe TRAREL Forest-steppe 3.17 3.19
FrZ YK Chenjiagua FEMELE Forest-steppe 3.11 3.18
Jik Hi A Madigou 5 Steppe 2.65 2.74
£ F 5 Shiziwan 5 Steppe 3.09 3.21
J& % 11 Zhoujiashan FEJE Steppe 2.79 2.80
R3 ZMAFUTENTIER MIEKE
Table 3 Soil erodibility K relative to calculation method
ShiraziA =ik Torri.D ##! EPICH 2
g HHRE L Shirazi equation Torri.D Model EPIC Model
Watershed Soil texture Vegetation zone
0~10cm 10~20cm 0~10cm 10~20cm 0~10cm 10~20cm
i 14 b B - FRAK 0.082 8 0.077 4 0.091 4 0.124 1 0.110 8 0.1151
Dongzigou Sandy loam Forest
ELRN b B 4 PN 0.079 2 0.081 4 0.117 2 0.139 7 0.111 8 0.122 2
Maobaoze Sandy loam Forest
i#4 FI4F Bk + FUS/IN 0.078 2 0.083 9 0.068 0 0.1190 0.099 0 0.109 4
Shanghenian Loamy sand Forest
s B | b+ ARAREL 5 0.069 3 0.071 2 0.1255 0.138 8 0.1125 0.1150
Sanwanggou Loamy sand Forest-steppe
[l B+ ARARFL 5 0.052 0 0.053 6 0.134 4 0.138 7 0.104 2 0.1059
Zhangjiahe Loamy sand Forest-steppe
BRI g+ AR 0.062 4 0.064 6 0.145 6 0.147 5 0.1139 0.1157
Chenjiagua Loamy sand Forest-steppe
JRRHE 7 Bk + F 0.050 7 0.050 8 0.129 2 0.132 9 0.096 2 0.096 6
Madigou Loamy sand Steppe
AT B+ B 0.048 8 0.050 3 0.1389 0.140 1 0.097 4 0.098 3
Shiziwan Loamy sand Steppe
JAZ b+ B 0.052 9 0.056 6 0.134 2 0.1450 0.103 7 0.109 4
Zhoujiashan Loamy sand Steppe

0 KA B 3 R E BRI At hm® h 7 (MJ mm hm?®) , #R#E/NX B EFEAE/NX Note: K =t hm* h / (MJ mm hm?*)

( International metric system ) , and the standard plot is the standard plot of China

43%:%%750048 8 ~ 0145 7?@[% Ij‘j ’ KT(\rri.D > KEPIC ‘ZIRE E‘J%ﬁ ”I'ﬂ] ﬁ/J\ o Kshiraziﬂ:‘uK}:,chTJ‘ ﬂ:Z: IE] E‘J*ﬁ%ﬁ%
> Kopiris M TAFGHEE 2, RZHERTEER BRI S F5 > ARG R, miTorri.D

JZ, BWEZRIFARE, WILU T KERZ LR

15 Y Bt AR B S R A N K e < K < Kgepo

http: //pedologica. issas. ac. cn



1142 + %

54 %

¥l

KAE# /N, PUiZiipe Jdinm , 438 b 3 M8 e 1
5o 1 b A A A A (3 3 R R ) /N 3 3
(R 2 TR SR LI K s p [ AH RSB, 1]
HPU Rk AE S 55k, 1 4395 R/ 5 1 A AR
W, REHEK . EHRN, XATRES A
WU & B A . JE] IR K 0 o1 B B L AR T
W, MRS AR . Bk B3, 5%
WL UL B D (AR, 2% B AR MRAR B s 1) - ST 4= 1k
R JIAHGT i, ARAREL R IR 2, RO 55 o

AR ABOE J bl W5 KB 43 501 VA 45 S 2R b
R Ji 0 S 3 A b R SR, SR R 25 40 BT
TR 3PP B 1 RS B HEA TR oA, TEAN G
WIS, WA FRE, FHLEIHREMAE
AR 22 MRE A 7 AR 15 25 RMSE U1 o) ik
FAET0, KEREH A B 71, geal ph
PEKAE T30 A A1 8 PR/ Torri. DEERYAYMAE |
MRE. RMSEfE 43 5%1250.005, 0.124. 0.006, #H
W Rl 5 B B REIT0, MAAE M0.554 7, #Shirazi
NFEMEPICA B 92.279 511,022 #£3E F
1, BDEPICYEAE# + = J5 L X pF 47 + 3 n] il v K (i
o kA 7 PR N o

R4 LIEFMMEKEGE S EOTHE LN

Table 4 Uncertainty of the assessment of erodibility K relative

to evaluation method

I
. Kshimzi Klorri: D KEP[C
Evaluation parameter
S Y R 2EMAER 0.016 9 0.005 0 0.009 4
M RHRZEMRE 0.386 7 0.124 0 0.256 1
PR 22 RMSE 0.0199 0.006 0 0.010 7
KSR A 2.2795 0.554 7 1.021 9

2.4 EARIEEET . DIEERMRERKEZER

Pk

Xof SiE 0 3¢ 458 31 A R A b SRR AR T LA K K
TEHEATA RN, TSRl b A &R e
BREBR R AF BN, MG 4 RN EAR B
BT o B AN AT A SR ST, AT AR I
6, HGT SAYU . BRL . BRI R D gy
{52 5 TUMIOG, BIVAE Bl 8 0 A AR AR ) 5 Ji ) 23 1]
A, A LB . BB BYRL S EZEETEL, Dy
(ELIZ M8 /0, B0 S S oA ] A ey - 8 AT 2R A
IKFSPER B« FRbK > AR > BEJRL, 5 R3H)

RS EHE. TEEXERRKEZEAEXME

Table 5 Correlations of K with vegetation zone and soil basic properties

iififgﬂﬁﬁ: BhL Clay ML Silt WKL Sand Kipic Kepirui Keonin Dy
FE#BH Vegetation zone  —0.604%% —0.573%* =0.727%%* 0.708%* —0.457%* —0.693%* 0.431%* —0.495%*
T HEHHLFTSOC 1 0.575%* 0.646%* —0.646%* - 0.671%* —0.945%* -
Zhki Clay 0.575%* 1 0.866%* —0.921%* 0.642%* 0.942%* —0.361%* 0.280%*
kL Silt 0.646%* 0.866%* 1 —0.992:%* 0.743%* 0.980%*  —0.397** 0.300%
fibki Sand 0.780%* —0.921%* —0.992%* 1 —0.736%* —0.996%* 0.385%%* -0.303%*

¥ *, p<0.05; **p<0.01

Dy (7 A 4R — B FERHE 55 3P KAE 22 [F] A G
AR, Hh 5Ky MK el BF U, 15
Koo B 0 E A, BIK o p BEAE BT Y 22 AL 5
E"ADMW{E*E}E o

3 i i
3.0 HIERT KA AR R RN I L i

BT, FH 3B FAG R T IE TR RO A/
U S B b ST v K, 2% 30 A B8 K A 1

FIAE . AR T HE R Y R B, FEE
A | A (R b R e R ) - 4 A B T R
M) KR, PRI ] ol K(E R 7E — o AR % b S
W - EHE AR b A OB o RS R =X B A I
e, HGURE B A, Shirazid ik 41
HURAL R Bl Al S KR, T EPICAC B Fl Torri. DA%
RIA T LAV &, Hik, 3FAMKEAR
AR 2R
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Abstract

Shaanxi 712100, China )

[ Objective] Soil erodibility K is an international index of soil susceptibility to erosion,

and can be used as an important quantitative parameter in evaluating soil erodibility. The Yanhe Valley is
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located on the Loess Plateau, where soil erosion is very severe, and also very severe in soil erosion. In this
case, it is particularly important to conduct research on soil erosion models for this region. In recent years,
in studies on soil erodibility of loess, soil erodibility factor K is often used as an index for evaluation of
soil erosion. Though certain progress has been made in the research on using the formula method to assess
soil erosion factor K in the loess area, it is still infeasible to go on doing researches on estimating K values
in some parts of the Loess Plateau due to limitation of data availability and inconsistency between standard
plot and observation plot. Besides, the reliability of the formula method still need to be validated. So, it is
necessary to design an equation that is workable for estimating soil erodibility K even when inadequate data
of soil physical and chemical properties are available. The purpose of this study is to pick out of the three
methods currently available for estimating soil erodibility K one that fits the special situation of the river
valley. [ Method] In this study, comparison was performed between the three methods, i.e. Torri.D model,
EPIC model, and Shirazi formula in applicability to estimation of K for the nine catchments of the Yanhe
Valley. Collection analysis and Model-based estimation methods were used to process and analyze the data and
compare predicted K with measured K, so as to screen out the most suitable one. [ Result] Results show that
the contents of soil organic carbon, clay and silt gradually increased from north to south with the increasing
vegetation coverage. In terms of mean weight diameter ( Dy, ) , the three types of vegetation in the valley
followed an order of forest > forest-steppe > steppe, and Dy, was positively related to the K predicted with
the EPIC model and Shirazi formula method, but negatively to that with the Torri.D model, which means
that soil aggregate increased in stability and the soil in erosion resistance as the vegetation turned from
steppe to forest-steppe to forest. The three predicted Ks displayed an order of Kyy..ip > Kipie > Kairasie Krorin
varied in the range of 0.068 ~ 0.1475, higher than the measured one ( 0.0312 ~0.0796 ) . Compared with the
other two, Torri.D model was the lowest in uncertainly, with mean absolute error ( MAE ) , mean relative
error (MRE ) , root mean square error ( RMSE ) close to 0, and dilution of precision (A;) close to 1,
suggesting that Torri.D model is more suitable than the other two for use to evaluate soil erosion susceptibility
and calculate soil loss. [ Conclusion) To sum up, all the findings described above indicate that Torri.D model
can be used to soil erosion susceptibility and predict soil loss of a region even when data of the region are
incomplete or inadequate.
Key words Yanhe Valley; Soil erodibility K; Torri.D model
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