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R R R R B R, 51K I — RPN IAEG n) @ O =g B X AR B A
IKELRFEIS), R G B R 3R E B B R A X AR S ORI X o I AR, o TR A i B,
SR PEERK IR, B BRI DO B K L B e ol R T AR kAT A
I, PPAL LA SAZ MR, AT K R ORI E S5 1.

EH TR VHE 18 S b 000 2 A0 v s 5 /K b et SR 7 = R IXIERUE P A DA S it ELAE 9% 1) N 04
JTECR, PRI 26T 28 B GIS R (1) -8R BB AU T R IR 0t AT e |5, & 47+
BT 5 DL R OK B R BN I P BB 2 — o 7R R X1 38K Pk 50 v e R F A
TG 18 FH 32 AR (Universal Soil Loss Equation, USLE) FIHAZ 1T #7 RUSLE (Revised Universal
Soil Loss Equation), VA& %ot feid A T+ B -3 E R E) CSLE (Chinese Soil Loss Equation)
Fi7Y . USLE/RUSLE RIZ AR ALK 5 A 1) LR pid AR ARG Dy 3 Re Ve . MR, MR . it
PR R I Y AIAR I 55 22 S DR AT U AR, T DAL MO AR gk AT e BRI, SOARHI TR
HI RUSLE BERSHEAT /K BT 3. 38 1 oms.

R BHHFKEEIE= R

Table 1 Partial data products of soil water erosion

F5 SCHR AKX R TR F4
1 ZHANG 7 A RUSLE 1 km 2000-2020
n TSR FER-M . R
2 FHIZBI RUSLE 1 km 2001-2015
(VL) ik
3 B M RKEE p (X 33, 20 CSLE 300 m 2015
4 B ek e A CSLE 300 m 1992/2005/2015
5 BEREI T TE 15 /NI CSLE 2.5m 2019

DA b e b Bt 7 i 7 KRS L 3K b Ay R0 9 o 38 ) R — S K e s o R B, 6
T EAANFERI ) SRR, S0 XA, B2 0P R kG an; JEH, XT3 R sk
A AR . [R5 & AR AL X 5 4 [ FAh X S e AE M B A B 22 e, B T FL At B 2% R T R A
RUBVEAE R AL X (3 R PG ARl R AR B A 4 st 58 o i F AR Bt 0 ZR B X3 A
%5 45 R 1 E BRI .

B %ot 24 i 3K R Y 7 P 3 AR H DX A A R S B R BRI R O I R AR, AT TE I T 2 YRR
JRERE, fif#H) RUSLE #58Y, SRBUEEAN N I8 L 2 & UBEIEATHES I &, 245G K s ol B
IR i e R SVE AL A, AR IEHIIX 20012020 4F 3K iR B 25 0 A, o AR Jb X 35K
Tt A A A, S B AR AL X b AR R TR - B A R A5 AT R AR R R H AR AT

1.1 BEAEFZRE

ASCIR ISR B L N 5 S T 2 R A, FIA] RUSLE BEAY, XA AR PR 7 e 2
LM SFT YA AR, S A KOG B BRI R A A, A3 B R AEH XA R = 4%
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Figure 1 Technical flow chart
1.2 AR REE

RULSE #5734 5 5 B AP #5138 F -3 42 nh A5 A USLE 12 1 19— Fid Y XS () 43 /K e
B BRI 0201, Z e A5 8 T RN TIREA MR . MR . MR A B 7 55 DA OK R
a5 AN HEAA LT

A=RXKXLSXCxP (1)

Hr, ARKRLIBEMEE, BACH thatl y's REF/KEMET, F48 MImmha! h!y!, %
B AR T~ 3B UKL K = A E S AR A LK) BB R K R g nr ok e, AR
HEA S ALV R AR 3R R R s E s LS ARERME R 7, B (S) MK (L) WA
s C FRonth R AEDE & N1, ROREREPE & S HHES T LR i sgn, 1%H1
HHEMOE R . MR 55 LSRR IUE 5% P AR LR FHEIR 7, REH. 1
B HEARE SR R O RE T HOK R FE I, BN 0-1 208, BB 1 ROk R ORFE S A

1.3 EHERIE

AW FEAE I B K B 2k B 2 E TS iR R (National Aeronautics and Space Administration,
NASA) FlHAFH MW 7 &K ALR (Japan Aerospace Exploration Agency, JAXA) A1EF B4R
T E#KiTE] (Global Precipitation Measurement mission, GPM), HF|HZ LKL TR ZHLLES
T X 2 R R T e v A B B v R P TR P KR, L R A SR 4L 4 BRI LR T OB AN £ A ) 22 /NI £
FEAREHE P 04, GPM A= i 2229 4: Level-1. Level-2 fl Level-3. A 708 H 172 Level-
3 HEHRE 2 AE Level-2 FEEA b 0] [ g i (8] R 25 [B) ROBEBEAT 48, 209 se Btk Al — BB Er, iR
PN B DA H Bk B - 355 B 2 W bR R R GE 0Tt ST (International Institute for
Applied Systems Analysis, [TASA) KA ERRAK L (Food and Agriculture Organization of the United

i E RHEEE, 2023,8(4) | 3



s\ 2001-2020 £ E R AL X BBk EEEE

MER SR

Nations, FAO) {85 & it 5 385 H5 % (Harmonized World Soil Database version 1.2, HWSD
V1.2) U, Horpr, v [ b X B 0y 1995 4 4 55 — Ik 3 2 oy i s H 3R TR AL 1:1 000 000 £
U, BEis 0N grid, 8O WGS84, KA L KRG 20N FAO-90. DEM i fE i /2
FH 35 [E 15 NASA i {F i 32 E S BcHO £ /7 (United States Geological Survey, USGS) %% K
A [ SRR, LGS 60° BIRGLE 56° 2 (1) il b3 Th1 452 e ot = PRIV A BCH U100 B0 a7 L% 2.

x2 BERER
Table 2 Data source table
s £ EIEELY i) ERSHE | RRESHE $4E P4k
Global Precipitation Measurement https://disc.gsfc.nasa.gov/datasets?ke
1 0.1° BN/
v6 (GPM) ywords=GPM&page=1
Harmonized World Soil Database 1995 44 [ 5 https://iiasa.ac.at/models-tools-
2 1 km
v1.2 (HWSD) TR data/hwsd
Terra Vegetation Indices MOD13A2 https://ladsweb.modaps.cosdis.nasa.g
3 1 km B4
V6.1 ov/search/order/1/MOD13A2--6
SRTM Digital Elevation Data v4 https://www.usgs.gov/products/data/d
4 90 m 2008 4
(SRTM DEM) ata-releases
H [ A 2 o B AR 2 5 BT T
5 BT e ] 22 b B A= b R /= 2 G 30m 75 FE https://www.resdc.cn
TE K DB £
14 HuEitE
141 REF

BB N GPM W ACHA A7 H 2 S B0 F MK, A 2 S S0 ) R
BT BB, % Bk SO S8 BB AER R B TR 25507, 300 R1s Hok, MO R
S RIS LR B B K B T4 SRR, H GPM 3 ] W K SR AT 345 B8 A K 2 BB 7, i R2.
AR ARBIER 3.

142 KHREF

B HWSD $dfa ife it 1 - 3TAS RPREAR RO 2L R 2 i DA AT HUR 5 &, i H Al 3K
Forhi FH) EPICU), ShrazisPULL & Torri DRUEAL T3 R LR mT ki, 19 2 3 mT b A 52
[ 434, RGeS K1, K2 F1K3. BT HEARSRE 3.

143 CH¥F

1EHL MODIS (Moderate-resolution Imaging Spectroradiometer) $E4t[11) MOD13A2 18 #% 5 £ 55
AV — AL ZEAE 8 820 (Normalized Difference Vegetation Index, NDVD) ##i#, T JeFI 2515 /1T
P SCR2E H 1 7 B AR R A R B R AR B C [R5 | o0 A, doh Cls HUORIH Van Leeuwen
and SammonsZHE Hh (1) ZHFE B AF MY T RS 2] C B E A b KIS BOUE Dy
a=25; f=1), iILNC2. AEiItHEAXNSEE 3.
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WK KE T LS REBEE LN T LIEE A5, A7 T SRTM (Shuttle Radar
Topography Mission) 90 K7 # 3 (17 R R B EE R AT R S5 B Sk S RS
WK F, idNLSl. BAARTFHEARXSHE 3.

145 PHF

IR A PR it A AR S R T R K P ) DR 8 o T R 3K AR K52 o ASHIT FE 2k SCRik
BTG DAL 5 R E A A, A8 A TR AR b DX P AR 7K - DR R e R (O A
ITTRETH S VEHUE IR 4, 22530 B S RN FE R 8

#3 R. K. CHMLSE¥
Table 3 R, K, C and LS factors

Bk
WS R WEITE S
HF
k o RN A+, a,
o | R= aZ () : a=21586xp7711, p= RIS, a
R =1 BRMINZHL, RURHT
200207 6 8363 + B B REHEAT 52, DMK
d12 y12
R E BN 15
RIBEWN R, k2R BH
R MR REL, Pyt B
J R A 12 W HBEKE KT 12mm
R2 HRM, R =17.02 x Z(—1.5527 +0.1792r;) B PRIERT AL, Py
i=1
1995(18] H¥PBERN &R T 12 mm
MIEERIBE N &, o H g
1, FVC =0 B g b 78 2 R
VR | C = {0.6508 —0.3436 X IgFVC, 0 < FVC < 78.3%; CREMBEERT,
0, FVC > 78.3% RM W E %,
ol — n b FVC & 1 # %8 & J¥
oo | Vs NDVIEJA— L2 R
= (NDVI — NDVl,5,,)/ (NDVIpign — NDVIy5,) SH, NDVI,,, At
c Van % 7t 1 NDVI fH ,
Leeuwen NDVIhigthJ'sﬁ T #1450
NDVI
© & € = exp |~ x ] I NDVI 1, @, B
Sammons, SR, YeE T NDVI 2k
2004123 HITEAR

R EEE, 2023,8(4) | 5
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—{02+03>< [ oozssxsdx(l Sl)]}
T e Tl expTh 100
st 1°3
* ey
Williams, Cl+ st
K 19900191 | x {1 0—025 x Coc }
’ ’ Coc + exp(3.72 — 2.95 x Coc)
xX41.0 =] B ST ok
K2 T3] i (R 7, Sd
0.7 x (1 — 5d/100) } R EE A, Sl
1—5d/100 + exp[—5.51 4+ 22.9 x (1 —Sd/100)] BRI E R A, Cl
K K RFR P EEH S,
Shirazi & | = 7954 Cocle HIA WA &,
K2 | Boersma, | » {0.0017 Dy 4 3 LT F R
19841201 ) %=
0.0494 1 (log(Dy) +1.675
+0.0494 xexp| =5 x 0.6986
K
= 0.0293 x (0.65 — Dy + 0.24D,?)
4
K3 o X exp{—0 0021x%—000037>< (@)2 —4.02
199721 P c cl '
+ Clz}
0.2 6 <0.5°
03 05° <6<15° LAWK T, SEWE
L= (1/2213)™; = , o
sy, | LS W2ADT m=0 04 150 <g<3 B AT R K
LS LS1 05 0>3°
2015024 . = maE B KR, 6
_ (108sin(6) +0.03 0 <5.14° R
16.8sin(8) + 0.5 5.14° <89
#4 PETFRMER
Table 4 P factor value table
IR HRR P{E
N 1
B 1
i 0.352
7K H 0.1
ANiE K H 0
KA 0
#th 1
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2.1 BEREEXRGEH

AL T 2001-2020 F R AL X IR A K R . BR AR S R 73 HE 0y 250 m, INF[A]4)
PN 1E, BUEPRAA (thal y'Do HHRERAN “2001-2020 7R A6 X8 LK A 2 zip” &
iSO, R4S RN 271 GBo HA SO DI REAFE A @47 drda, 4 “NE_20017 483 2001 424
XK AL, 3% 20 S0, ERUEA-1.

22 FHEEE

PR 45 2001-2020 48, 5 SE— IR R OK A RN 20 A0 8 (B 2). Bk BZRJbi X+ 4%
R ACATE . dby IR, AN 5K ALK, X =N IX IR EOR B, IR ki
SRR . HLrp DR Ll R ] 3K T RORR, R R it X AP SR R AL AL P A
AKIGHEIE E, ORI, K A X K 2 . BRI K AR i, S EUZtX
THEH 0 K R R K LD X R PR L 3 252 PR AR AL . RRE IS5 258 1 s, B
[A]AE A0 S BN (K H s 1 B X (4R PR 0 i e ) 2 A 52 B S A PEE AN ARl P8 PR A2k X 3 M K
Frka%s, sRELIR 2 BN

2001 A ; 2006 R ; 2011

LA B BV (haty))
Emo-0001 [J2-5

PR BUE (U (haty))
Emo-0001 [J2-5
I 0.001-0.1 EHs5-10 B 0001-0.1 EHS-10 0001 -0.1 [EES-10
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U s -2 .50 g =1-2 . 50 g =1-2 .50

+- e DU (U (hay)
Emo0-0001 [J2-5

N o
2016 A g f 2020

kB (U (hary)
Mmo-0001 []2-5

A BUEL (U (haty))
Emo-0001 []2-5
0001 -0.1 EEs-10 B 0.001-0.1 [Es-10
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0 350 700 km [@mos-1  EM20-50 0 350 700 km Elos-1 20 - 50
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B2 20012020 fE 4 J6 X R K blAh 2 4 A ]

Figure 2 Distribution map of estimated soil water erosion in Northeast China from 2001 to 2020
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BT TG AR A A ) 20012020 4 TR VD AR ) B3I - b X 38 S/ ST il ) 45 21
(A D B DA S b A4 S5 A A B 1) SR b R B8R AT B OIE, IR 2R T IR 45 Rk e A0 1) A
THREHE R AR ML RS R PR 1D BRI Kol S A i &5 s B &
(RN 56 8 DA B sl s T I 18 48 s S 4l T AR WD AR R VPN SR T AT G R B I, o — Al skt
AN IR R T B Al RO 22 SRR T RO BTG . 2) H O ARV B T R L LA O
133 )b B OB AR AR, R s K b Ay ROASE AR T AR LR K R D PN AR R SR R
I-ah Gt 18] Py 5 AR 3 DL R A TF BRI B BRI R e v FAE 5 B S 8 A8 . 3D I Ja R /K SOUL il
AU RS B A A YD & 5 SR AN 570 A TR ) S K S ) S A B R A AR A
SR TR VA WANY 520 e P PO = 0 I [ A S = W S e AN - B O o 5 (= v B Vi & 15 Y L)
G SR 2 A R
3.2 FEHE

FEASHIE 5 PR S0 7K St i 2080 50 IR A S5 3K DS RO AT G A, 91 AR R L

(Correlation coefficient, Cov). ¥JJ7#R1%7% (Root Mean Square Error, RMSE). “FHJ44%} % % (Mean
Absolute Error, MAE) 45t RFR AT REEE VAL . AT AT
R ZRE (Cov):

B = 50) (o —3F)

Cov =

N i B e
BITRiRZE (RMSED:
1 n
RMSE = |— ) (x0 — xest)? (3)
&
FRLERHRZE (MAE):
1 n
MAE == ) [xPP — x&| (4)
2

Horft, PPVl UM, eSS N AR S 1 L K O SR, n Sl ORI B, x0PY

AT 48, oo PSR PS5l B AL P T 2404

www.csdata.org | 8



20012020 S E RIEK B IR MEEEE C5R)
BRI EIR
0.50 4 T T -I-
045 - ] ]
040 T
E
=
#% 035
W
m 0304
0.25 1 J
0.20 4 ©
0' 15 k T T T T T T T T T -:- T T
Al A2 A3 Ad AS Af AT AR A9 AlD All Al2
HiEHe
0012 1
o Q
0.011 4 T
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Figure 3 Statistical boxplot analysis of correlation coefficient, RMSE and MAE ( A1-A12 is a combination of 12

algorithms, as shown in table 5)

FHRTHEHITT RINE 5 s, BMETHETZMEX A, RMSE 5 MAE =/ Ffhifs
PRGET A 3 R, fAATE] 12 R oK A AR RIGAIES R . i T iH A R I 26 A
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S FREL R 2 [ 22 5, AR Ry Ky C TR RIEETHE H A /Kl 2 R ool [y . dge s
PN LR b SRR 0 7 S R A ], TP AR AR S5 S T 3 mT AR A SR FH AT =N
Al HE, HAEHAR R1-K1-C1-LS1-P M F2H6,  Hisqt 5 - 58 Kt 55 -5 ok sSOWil
FHICE AT £ 2N 0.4-0.5 Z 0], AHECT HARLH & 7 S8R m, RMSE 230421 0.007-0.009 2 [H]
AR T HALH & 5 AR WA . A6, A7, A10 204 77 XAH P EFE bR B 2RIk H. RMSE 5 MAE fi &=,
YIALE AR AL X I P b = Fh R 20 A AN AR RN IE F . A2-AS. A8, A9, All. A12 MM
T 0.3-045, HAMBNER, RMSE 5 MAE KT Al HE e, #4540 T 0.007-0.01 Z [/,
RS BREEETFHER

Table 5 The table of combination for various model factors

HERWS R K C LS P
Al R1 K1 C1 LS1 P
A2 R2 K1 C1 LS1 P
A3 R1 K1 2 LS1 P
A4 R2 K1 2 LS1 P
A5 RI K2 C1 LS1 P
A6 R2 K2 C1 LS1 P
A7 R1 K2 2 LS1 P
A8 R2 K2 2 LS1 P
A9 R1 K3 C1 LS1 P
A10 R2 K3 Cl LS1 P
All RI K3 2 LS1 P
Al12 R2 K3 2 LS1 P

KSR T3 E AR X (1 A AR 5T DL R B R R BN P . RN 2B IR
W LHOMHISESR A P R R AR, ARIEXIB R E, BHEARE, B TR, L3
BRALINEY o 7K 3 R v PR MR AL ) S B R AR 7 . ASHIE FEFR AL 2001-2020 4K [A] 241
(IR B eI 22 0 R 1 - SR B A B A R, X ARG XK e ORdes DU AR SR B ) B AT
B3

RYHEE R AT RATHIARAC X Ak 2001-2020 A K PRl 4, BB R R 2 0 e
ANSERRRERE, TR ARG DX ) 332 Pt A DA S K GRS R SRR B Kt , 6 Bh ol s A A 7= 2
€ & B ECR A XS B BN . [N, ALdRSEB AR NREAME ST R L, TR
e R AR 2 [ St o PR vy DX ) SR P A SR A T B S A . EJR SRR T, BATRE 2
ol FE RS 32 S e ORI o T R8N R M BB 1 O A5 P R B s AT - 3R AR Pt ) 96

Rk (2000—), J, HEE N, WA, BERETROAARE R, AR . R A
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A dataset of soil water erosion of Northeast China from 2001 to
2020
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Abstract: The black soil area in Northeast China plays an important role in food production and ecological
security in China. However, over-cultivation practices have led to severe soil erosion, which seriously
threatens food security and ecological environment in Northeast China. Accurate simulations of water erosion
with high spatio-temporal resolution are important for advancing sustainable development goals, such as
promoting sustainable agriculture and monitoring land degradation in Northeast China. This dataset is based
on Google Earth Engine (GEE) cloud platform, integrating multi-source remote sensing data, deconstructing
RUSLE model, and optimizing algorithm combinations for each factor of the model. We compared and
verified the annual sand transport volume and sand transport modulus data from the main hydrological
monitoring stations in Northeast China with the soil erosion modulus estimated by the RUSLE model. Then,
we selected the optimal factor algorithm combination based on three accuracy metrics (time series correlation,
root mean square error and mean absolute error), and obtained the estimation results of soil water erosion
modulus with the resolution of 250 m. This dataset can better depict the spatial distribution and temporal
changes of soil erosion modulus in Northeast China from 2001 to 2020. It can serve as an effective reference
for soil erosion control and assessments in Northeast China.

Keywords: soil water erosion; model preference; northeast China; RUSLE

Dataset Profile
Title A dataset of soil water erosion of Northeast China from 2001 to 2020
Data corresponding author XIONG Junfeng (jfxiong@niglas.ac.cn)
Data authors WU Hanyi, XIONG Junfeng, HOU Xuan, LIN Chen, XU Jinduo, MA Ronghua
Time range 2001-2020

Northeast China: Heilongjiang Province, Jinlin Province, Liaoning Province, Northeast

Geographical scope Hebei Province (Chende City, Qinhuangdao City), Eastern Inner Mongolia

Autonomous Region (Xilingol League, Chifeng City, Tongliao City, Xing'an League,
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Hulunbuir City)
Spatial resolution 250 m
Data volume 2.71 GB
Data format * tif

Data service system

<https://doi.org/10.57760/sciencedb.08027>

Sources of funding

The Director Fund of the International Research Center of Big Data for Sustainable
Development Goals (CBAS2022DF014); the National Natural Science Foundation of
China (Grant No. 42201400); the Natural Science Foundation of Jiangsu Province for
Youths (Grant No. BK20221158); Network Security and Informatization Plan of
Chinese Academy of Sciences (CAS-WX2021SF-0306); Scientific Data Center of
Nanjing Institute of Geography & Limnology Chinese Academy of Sciences (CAS-
WX2022SDC-SJO05).

Dataset composition

The dataset is composed of 20 files in TIF format, each named in accordance with the

corresponding year, respectively.
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