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Fig.2 Land use map of study area in 1985
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Tab.1 Values of crop management factor (C) and

conservation practice factor (P) in the study area

A MR 2R ClH P{H
EER N 0.005 1
TR 0.07 1
BRI AR 0.05 1
e P e b 0.04 1
HRE T 0.08 1
et 0 0
W A e A 0 1
AT R 0.03 1
PR b RS A iR 1 1
JKH 0.18 0.03
s 1 0.352

5| AR, 2006; £ SCUHAF, 2012; B AR, 2015; 3
WL 2015,
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H)5 , ORFF o A5 P18 g AN B, (TR HFS LEAT
Bbr, A HUE LR 2,

RIS BEARYE 3 A FR bR AN, 2 5ok i
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L1970 -V E AT, i e fhiit 7R Sieth
1) 46 A% 1, 751 43 38 FH 1971-1977 4F F11978-
1987 AEAE AL IE AN SIE T, 8 ok A T4 S5 E AL
H sl R EMEE A 171 RIS Fi A Y 0L
AT HE RN IE
4.1 REIRIE 5I84F

W5 &8, H AR mAUME 5 SEIE W) SR 4F .
FREW H R NSE 7 0.69,RH 0.69, VE 4 9.53%:;
KFHA NSE 4 0.70,R* N 0.71, VE 53 1.19%, TETIS

(6)

NSE

(7

R2 RDRRSEYREE
Tab.2 Parameters for sedimentological sub-model

and their values

SRR SR IeZd
YA E S o (1x10%)~10 4.700
BV IES L B, (1x10%)~10 0.070
TR ESHL B, (1x10%)~10 0.004

S TRUBE DL 19 4% I L o 0 R 15 S 245 SR A A
W) ARG = (1 3) o K HATHUEE SR 43 i Ab 2
F AR, AP E RSS2
FE530 R 0.80 11078, 4F 254K 2 W A5 Tk 1 Y
NSE 535201 0.84 F10.82 55 M7, X A2 S A 40011
5L AT NSE=0.5, R=0.6, VE<10% , WTA gt A 40
25 35 7 (Moriasi et al, 2007), [H it , TETIS #5281 ()
PSS A N M T2 X Al 5%, TE-
TIS AL ARG BE A R . ANk 2 (2013) 7 e VL
A4V TR 3] 37 3887 ) SWATT 5% 750 330 A7 0 3380 7 7k A 40
iF AR ERHELNSE 2 0.85, A K o 0.74, A
IR Q0114 SWAT #E R FH FAME VTS FE 4]
i, K NSE 2 0.89, A KA R 0.62, TE-
TISHRIAEH A ALK L, %00 R 55 3E 1 1
NSEFIRZ1240.7, VE /N 10%, 2B TETIS £ 7!
FEAALLAC I 11 7 A IS DA B 5y, 3% T

SR, A5 70 XoF A1 PN 308 43 42 A S 400380 R AN 8 2
M, E A AR LR A AEAE . 2Rl 2, i3k
SEMARFEAE 3-5 H HI/INE(E , (AARUIGAL T I
HYRL S AR o 3 AT R A A S A il S B e i H A
TR A TR ERL, FF AR R A K] | 2 A0 B A S
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1982 4, ke th B =y Al B 42, JAL DR ] R 2 i —4F
FEoKAE BTN ZE 3G | 1 T R e ) VR AT B RSEHDURG JE

Wi 1971-1987 48 H 7 Y B & B, 32 56 )
NSE 4 0.60, R4 0.69, Sl NSE 4 0.52, R4 0.60,
HRE H AR AR BURZE BN 15%(35 3), Tl 2
B YR VD AR AL, VE<15% . NSE=0.5 . R*=0.6 1 5 1fE
(Moriasi et al, 2007), TETIS F R X i 3 = Vb A B 41
KRR R o B4 o, YE VD AAUUE 5 S (e I R 2k
WA BT BRI, Y U MBEHURS B AN A2 T ARG
FE R, VEAHRAR TR , S ARG G s BT
WA SR BT . FHEH , — 2R A
PRI RIAEAEAE M G R I IE /B i B A Tt
T2 2 AU b | i i B iR 22 (Ro-
driguez-Lloveras et al, 2015); —J& TETIS #i &I V>
R 1 2R 25 [ H /712 1l (Bussi, Francés, Horel, et al,
2014), 1 AR A6 28 4= XK I3 420k A e g = ik B &
A FH AR 2 1 ol A 44 b ™ A R R 2 — (iR
2:.2006), [AliF, KA DEM AT RE S80S AR kit
TSI, o A5 HE A G A B R A AR Ak, YRSk
2R o WAl i 1 o R TR s 3
(R EI54E, 2015), {H AR A AR R AR IR A
MR A2 RN
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Fig.3 Comparison of the simulated and observed water discharges in the calibration (a) and validation (b) periods
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Tab.3 Results of sediment simulation of Yi'an Station in the Wuyuer River Basin
J— NSE R VE/%
PSR AUA
H{E JHH AE(H H{H JHH AEfH H {F R AEfE
HRIEW(1971-1977) 0.60 0.77 0.92 0.69 0.88 0.97 -6.93 -7.19 -5.65
YO UFIH(1978-1987) 0.52 0.74 0.82 0.60 0.73 0.90 -14.41 -14.62 -14.40
R Pl 0B AE R I B AL B AP R 548 SCp TETIS BUELE H AP K b NSE H] 35 0.52, H B K

£, BIH PR LRV 3 WS U A i NSE
535120 0.77 F100.74, A5 25K T 2308 RN 98 3R 3 1Y
NSE 5351201 0.92 F10.82,, [FIAESRF ARG 2R . %58
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TPHI A% L (SDR) 4 0.056 , 1t W K 114 42 frh Sk £ 2]
IR K CTHTE U0, X 50778 XAk M
Wi B A . fal 4t (2011)F1 FH RUSLE #5713
TRAS BN S 1 ) T B 22 473 SDR 4 0.08 5 13 74
25(2016)FH CSLE FHIAS BAA ALV SDR S5 i
B AR (A) BN SDR=1.254" fC AW IX
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Fig.4 Comparison of the simulated and observed sediment discharges in the calibration (a) and validation (b) periods
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Fig.5 Spatial distribution characteristics of soil erosion intensity (a) and hillslope and gully soil erosion amount (b)

in the Wuyuer River Basin
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Tab.4 Classification of soil erosion intensity

in the Wuyuer River Basin
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Tab.5 Characteristics of soil erosion for different slopes

in the Wuyuer River Basin
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Tab.6 Characteristics of soil erosion for different land

use types in the Wuyuer River Basin
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Tab.7 Characteristics of soil erosion for arable land of

different slopes in the Wuyuer River Basin
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Simulation of runoff, soil erosion, and sediment yield using the TETIS model
in the Wuyuer River Basin of the black soil region, Northeast China

LI Zhiying"?, FANG Haiyan"*
(1. Key Laboratory of Water Cycle and Related Land Surface Processes, Institute of Geographic Sciences and
Natural Resources Research, CAS, Beijing 100101, China; 2. College of Resources and Environment, University

of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: In order to understand the characteristics of soil erosion in a basin and explore the applicability of the
TETIS model for simulating runoff and sediment yield in the black soil region of Northeast China, the Wuyuer
River Basin was taken as an example in this study. Daily runoff and sediment discharge data series from 1971 to
1987 were used to calibrate and validate the TETIS model. On this basis, characteristics of soil erosion intensity
and their relationships with slope and land use types in the basin were analyzed. The results show that the TETIS
model has good applicability in the Wuyuer River Basin. Nash-Sutcliffe efficiency coefficients of daily discharge
and sediment ranged from 0.52 to 0.70, coefficients of determination ranged from 0.60 to 0.71, and volume
errors were no more than 15%. Average soil erosion intensity was 397.2 t/(km*- a) in the basin. Slight erosion and
light erosion were the dominant soil erosion types and about 90% of sediment yield was from hillslope. Average
erosion intensity increased with increasing slope gradients. Slopes of 0°~5° were the main erosion area in the
basin. Different land use types have different soil erosion intensities and arable land has the highest value (556.3
t/(km’ - a)). Priority of erosion control should focus on the arable lands with steep slopes and low vegetation
covered regions. Comparison of these simulation results with other study results in the black soil region of
Northeast China demonstrates a promising future of the TETIS model for simulating runoff and sediment yields
in the region. This study may provide a scientific basis for the implementation of soil and water conservation
measures in the study area.
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