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PWors 1°~7°, AIRBEK, ERET K. JERAT KRR
PEFRAMEIE, EERZEKR, FEX¥RIE3.9C, £
FENT Ry 548.5 mm, JCFEI] 148 d 241, WFFTIX 14
PLEE 4, Sdskim AR 2/3 BLE, HCh s A
Ko WX B EEE 10~50 cm, AHLIS &
1%~7% . XN FEEZAZ 0T K 7K =20, ARl R
WA S AR (1) 62.2%, AEIR K 3~5 mmval'®,

2 MRIERAE

2.1 #Hik#Em
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T 2008 4 5 A M FIRBAT RGN A R I 5%,

HCAHBZAL . FR b 2 R R R AR Bk i 2% (W) o A 1 A 2
FZAKYE, BTN L By RUREI 6 AN LA
S RREYET, RS I A R R R 40 3 Y
T 2 A (RE 2 ANESD JeRAER, BP3LAE 36
AR SRR . $5] 0~5. >5~10. >10~20.
>20~40. >40~60 cm 5 2R EREY ) IR 5
178 ASFAJEAR 3R 5 140 Ao L3RRS S 4L 58 7V nr I
AFLJE, 43 SR TR R AR R AU, WA Rl 3R]
UL AR LB VAR S s AR R S
WUTTR 23 500 WORLZE e AR ot R A SR A4 3 i i
HAE (MWD) 25585, R A s B3RP s
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Table 1 General information of soil in sampling slopes
B ) WAL BrRLTUR M4 FIORL IR RUT Jﬁigﬁ/rﬂw)ﬁ l?lﬁéﬁﬂ:ﬂj Gk

{118 FEfA % 0.05~2mm  0.002~0.05 mm <0.002 mm 3 JS U PR .

(mg-g") /mg-g) (mg-g") N(g-em™) Jimg-g) m /(mm-min™)
BX-A 30 1.6~72 56.4~66.8 26.2~40.1 1.07~1.43 1.37~2.83 0.49~0.91 0.12~0.34
BX-B 30 1.9~5.0 55.1~62.8 343~42.1 1.05~1.59 0.35~2.40 0.46~0.96 0.08~0.29
BX-C 30 2.0~72 50.5~66.1 27.6~44.8 0.98~1.48 2.11~5.20 0.42~0.67 0.13~0.22
BX-D 30 2.8~175 48.4~63.2 33.2~38.5 0.92~1.46 1.37~7.47 0.45~1.22 0.19~0.25
BX-E 28 3.1~55 56.0~68.4 28.1~40.1 1.00~1.46 0.78~2.65 0.32~0.79 0.14~0.31
BX-F 30 0.5~3.9 54.9~64.6 34.9~412 1.09~1.41 1.08~4.46 0.43~0.81 0.14~0.21

VE: SR I M oy
2.2 K{ETERZ

HAr, EARABZ 0L K B
W R T (USLE) « & 1F - 3 3 2k 7 i
(RUSLE2) KAz ih— Er= Jysgmati iy (EPIC) i fit
W77 AR K A VE SRR, HAT AR N 398 o i F
R E IS TE .

1) USLE #&8Y K {55751k

XF TR RO AN D Tt 43 B /T 70 mgrgs AL
TR HUNT 12 mgrg I+, w5 AR

2.1x10% (12-OM )M "™ +
K = 100 1
3.25(5-2)+2.5(P-3)

K M=(fn +16)*(100-Fsay) s fone B RLIBTER 73 4L
mg/g: S HIRANRSRL TR £ (0.05~0.1 mm) , mg/g;
Sotay AR YL, mggs OM g - 3EATHUTOT & 50 54
mg/g: S NE R P OBENESEY, S5 P AR
SRR LR AT A K EIEE RN
% tH BA A (acre.h)/(100.acre.ft.t.in) , %% 4 kg [ s il B0 A7
(thm*h)/(hm>MJ-mm), ASCH K AE 3 [ B AT .

2) EPIC BiR! K {5715

EPIC #5830 L sk 25 12 R ROk 4 B )
{5 JEVE TS - T ph Pk AT A S

0.3
K = (02 % 0.36[_00256/@»«/ (=i /]OO)J )X [ f;ilt ] X
+ f..
f‘clay silt (2)

0.25C 0.71! .
1_C+e(3A7272,95C) x l_f, + @29 i =551)

sand

N frana WIPRLTUR 280 mgrg: C AT BLBK IR 73 4L

mg/g; fd =1—fiuna/100,
3) RUSLE2 #i%Y K i35 51k
RUSLE2 #8 ) K A5 77322 USLE B8 brifE
T AL AR 28 56 A SR ek B 7% RUSLE2 B ) K
E OB S0 (O AL DO TR K 3T T
A28 W IS S USLE — 8, HAssE i F
K,=3.25(2-5) 3

2.1x107* (12-OM )M"* +
K= 100 (4
3.25(2-8)+2.5(P-3)
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3.1 KETEPRMEIR S SRHE

Bk EPIC #204N, A K fH ISR, BT Rk
IR (very fine sand, Vfs) o {HiZki 2 AEHAT 1
e oy AR UEM R a8 O 1A 3 i PR
i DXREAT IR A R R IR AN
3.1.1 RUSLE2 #4948 4m A gk 3 A2 o Hr

KA SzAR 4 bRz & B 5 RUSLE2 B2 (v2008 )22
IR AR & B4 5 (RUSLE-Vfs, 2\ (5) Fifggh
RAATICER, BiEi 7 P e )2 8 b I an b b 25 &
THE RIS

fi =0.74f .. —0.62f2 (5)

KA, fop IARANE RT3 50, mg/g.

HIE 1L, 25X (5) FEH BT A3 0 4 Tt i b b
PR ARAL 7 IS, “ARAL AR RN 0.24% ~44%,
SESRAY 22.5% . BT WL, RUSLE2 F58Y (Ry 5 5 Rt o 4 78
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Fig.1 Relationship between calculated and measured very fine
sand content
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¥ 178 XS SR a4 2 A, BT
SEMEGUE 25 B8 - X AR A b B e 4 5 (M-VEs)
BT 89 XSS IRI ARG R (B 2) , @ T
IE R AR B G, sl (6) .
f,ps =0.9803f,,,, —0.1933
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(6
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SR AN RO RL T 53 B /(mg-g™)
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s 8 2 16
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Fig.2 Correlation relation between measured sand fraction
and very fine sand content

K4 55— LA R AT () SR AR A TE AR 4N RD R
EEHE A (6) , WIHERMATIRIE. KA M-Vis 5
A e T A5 IR R 5 5 SN ) PR AFDO) 58 22 B 2 A
CE 1), FIIARNR ZE PR 22 -0.98% . BIAEXS T RUSLE2
PR (5) , B M-VEs 58 (6) a4 R

1A 22 A 42 RUSLE2-VEs H Ui 221 4.36%, 11
R E W NI T
3.2 LTIEW[MMKEMKE
3.2.1 KEREHZRGERM

S H] EPIC. USLE 1 RUSLE2 #E[) K {8 k4 777
X R g e AT AN A, AR (GR 2D,
5 ASKFEZ IR IR Al et K AR KKl 0.035~
0.056, 0.020~0.054 A1 0.011~0.043, ¥J{E4> %14 0.050,
0.039 F10.030. 534, BT HEI K R ZED THZ
T3 (0~20cm) , R U7 FERFFTEE S )56 LE R AT T X)
BHZ 58 K AT T o007, HARGTEHK I 0.038~
0.054, 0.023~0.049 F10.014~0.040, {271k 0.050,
0.040 1 0.030, HHIEAT UL, AN 3 v ol K fEAL S TT
VAR 2 X gy i A S P AR R ) 2 S, A
T (103 P A A S0 o

£2 3 MERGEE K ERSGITHER

Table 2  Statistical character about K value calculated by three
different models

hfn bRAE BN K
o= H

54  EPIC  0.050 0.051 0.004 0.035 0.056 -1.570 2.847 178
KFE USLE 0.039 0.040 0.007 0.020 0.054 -0.509 0.545 178
JR K RULSE2 0.030 0.032 0.007 0.011 0.043 -0.570 0.396 178
EPIC  0.050 0.051 0.004 0.038 0.054 -2.541 7.686 36
USLE 0.040 0.040 0.007 0.023 0.049 -0.970 1.578 36
RULSE2 0.030 0.031 0.006 0.014 0.040 -0.976 1.588 36
5 ANREEZIRASE 0~5, >5~10, >10~20. >20~40 F1>40~60 cm,
LA A LRFTA LRGS0 K AT T 45
0~20 cm CEIBHER) [ K i RARHHEZIR A LR 130T i

L H T PSR 48 %2 1) EPIC A0 K ABAG 5507 v Ay ik
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3D, B KAEAS S v fE— e R b e e 1 48y
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K HAGH 45, USLE B8 “ARAL” 1 3 nl ootk K i (&
3a), “ARAL AR IE A 0.60%~47.09% , “F-31“ %Ak 721.53%:;
[F]if, RUSLE2 A4l “A%Al” T H3gn/ o K 6 (&
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XJ 643 HT USLE F1 RUSLE2 R 70 [1) K {8 Ak 51 45 5 (18]
3b) , BRI 2 BOTVEAN SN K AEA W A Ok
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Mg —8. FE, BRI Rk AT
26.2%~412% (R 1), BRASFR G TIE, Nn—
MENE T _FiR45i6, Uil RUSLE2 BRI K {5 SR 40E
P T ARG 2 4 X g ik KB 5

0.08
= N TES S ES
g (USLE)
S 006 | x MBI ERERKIR
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= .
T | e 1:14;
% 0.04
a
ol
=002 b
=
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a. EPIC 5 USLE/RUSLE2 B/ K {HAH Y5 %
0.08 1

0.06

RUSLE2H K A8 /[t-hm?-h-(hm?MJ-mm)']

0.02 0.04 0.06 0.08
USLEBSE KAt/[t-hm?>h-(hm>MJ-mm)"]

b. USLE 5 RUSLE2 i K {HAI KK FR
A 3 USLE, EPIC, RUSLE2 3 #4#R K i40 % % 2 B

Fig.3 Correlation relation of K values among three models of
USLE, EPIC and RUSLE2

3.2.2 KAEAS FARA 04 A

DL VT2 K LR FF R ZWESCIT 1985 — 1990 4
(1986 H1 1989 “FZE R IC) i 72 EL i 2 BB - DX Sl il #F
2138 (0~20 cm) K{HAZ%, AT Lk 3 Py
EWFFL X G M. e 3 AT, Sl 2 X+
HEnl b K 12240 T 0.008~0.056 2 [7], ~F 1445 4 0.032.
ifii EPIC. USLE Al RUSLE2 #5132 2 L HH 2 1+
BEnr o K 2094 0.038~0.054, 0.023~0.049 Fi
0.014~0.040, ¥JME 5% 0.050, 0.040 A10.030. &,

RUSLE2 BERL ) K AEAG HITVEITM R 2 L1 K A8 55920
fEAR AT, 20Ul W] RUSLE2 BRS¢ K (A5 57572
T8 T R DX T o i A

®3 ERTHREHERET XA METRE"

Table 3 Measured value of soil erodibility in thin layer black soil
area in Bin county of Heilongjiang province

I iﬁ»’fi;i;?; Eﬁ%ﬂﬁﬁ*’tﬁib _113 1t/ iniéﬂtﬂaz'ri K18/ _1

/[t:(hm®)™"] [MJ-(hm*h)"] [thm*h-(hm*MJ-mm)™']
1985 28.76 913.29 0.031
1987 16.73 299.04 0.056
1988 5.65 665.48 0.008
1990 21.81 704.63 0.031
S} 18.25 645.57 0.032
RUSLE2 {545 0.030

Ee RN, AN 20 m, T 9%.

3.2.3 KAAfEH 7 ixe9RiE

KT EPIC. USLE A1 RUSLE2 BEH (1) K B fiti 55 772
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SRS A g L, DUE T AR A 2 2 R X
RUSLE2 T K {E R SEHER AL AR AT OE, 19

FILLF KR A
Keusim = 0.9608K i, . —0.0075 .
R*=093 (P<0.01,n=178)
Kpusips = 1.5876K 1 —0.049 .

R*=0.76 (P<0.01,n=178)
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K (D Ff Q) g K SIS TR
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R IEJEATS AT T B R G2 RE X I T o KB
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fEVHEL, DUMRSS [ g2 ph pi T4E .
— 0.05 r
£ o [RIFJFMUSLERR . 3
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& 2
= X
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=001 | -
2 9
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Fig.4 Relationship of estimated value between RUSLE2 and
modified models
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Adaptability analysis on soil erodibility models in typical thin layer black soil
area of Northeast China

Wang Bin'?, Zheng Fenli**, Wang Yuxi®
(1. College of Resources and Environment, Northwest Agriculture and Foresty University, Yangling, 712100, China; 2. State Key
Laboratory of Soil Erosion and Dryland Farming on the Loess Plateau, Institute of Soil and Water Conservation, Chinese Academy of
Sciences and Ministry of Water Resources, Yangling , 712100, China;
3. Institute of Soil and Water Conservation of Heilongjiang Province, Harbin, 150400, China)

Abstract: Soil erodibility is a crucial parameter in soil erosion prediction and evaluation on environmental effects. The

typical eroded black soil area of Northeast China, the Binzhou River Basin, was taken as the research area. In order to

evaluate the applicability of each K value calculating method in the typical eroded black soil area, the very fine sand

content transform model (VFS model) in RUSLE2 (revised universal soil loss equation) was calibrated, and differences

among K value calculating methods of EPIC (erosion productivity impact calculator), USLE (universal soil loss equation)
and RUSLE2 were discussed respectively. Results showed that the VFS model in RUSLE2 underestimated 22.5% of the

very fine sand content, compared to the observed value. Therefore, a revised VFS model was built based on the

measured data, and the accuracy of very fine sand content which was calculated by the model improved by 95%.

Furthermore, RULSE2 was the most appropriate method for K value calculation, in the typical eroded black soil area.

EPIC and USLE models overestimated the K value, but they can still be applied in the typical thin layer black soil region

when they were calibrated by the revised K value estimators. The results provides scientific basis to support soil erosion

quantification and soil quality risk assessment in the typical thin layer black soil region and similar areas.

Key words: soils, sand, models, erodibility, very fine sand, contents, K value calculating method, black soil region of
Northeast China



