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Spatio-temporal Pattern and Trend Prediction of Soil Erosion in Kuye River Basin
HE Yuan', CHEN Yuchi', TALAT Ahmed Ehab', WANG Jian', ZHAO Guangju®, JIANG Tai’

(1.Institute o f Soil and Water Conservation s Northwest A& F University s Yangling s Shaanzi 712100, China ;
2. Nanjing Hydraulic Research Institute, Nanjing 210000, China; 3.Hancheng District Soil and
Water Conservation Workstation, Hancheng » Shaanxi 714000, China)
Abstract: [Objective] Kuye River Basin is the main source of erosion in the coarse sand area in the middle
reaches of the Yellow River. The study is aimed at elucidating the spatio-temporal pattern of soil erosion,
predicting the development trend of soil erosion in Kuye River Basin and providing decision support for the
comprehensive control of soil erosion in the future. [ Methods | Based on the multi-source data from 2010 to 2020, the
spatial distribution of soil erosion in the Kuye River Basin was studied, and the characteristics of soil erosion intensity
change were analyzed by using quantitative indicators such as dynamic degree of soil erosion intensity,
information entropy of soil erosion intensity, comprehensive index of soil erosion intensity and transfer
matrix. The CA-Markov model was established to predict the soil erosion in 2025.[ Results] (1) The soil
erosion intensity in the study area was mainly in micro and mild erosion, accounting for more than 70% of
the total area, and stronger erosion was mainly distributed in the middle and lower reaches of the basin and
tributary Beiniuchuan. From 2010 to 2020, the average soil erosion decreased from 1 955.56 t/(km?® « a) to

892.98 t/(km?® ¢+ a), the area of micro erosion increased significantly, and the area of other erosion intensity
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decreased correspondingly. The soil erosion intensity remained unchanged or decreased in most regions, and
only less than 3% of the regions experienced increased erosion intensity. (2) The dynamic degree of
intensity, extreme intensity and extreme erosion in Kuye River Basin changed greatly, the information
entropy of soil erosion intensity decreased steadily from 1.29 to 0.81, the comprehensive index of soil erosion
intensity decreased from 178.96 to 76.61 and the decline rate was higher in the first five years, and the change
of soil erosion intensity in the basin to the weakening direction mainly occurred between the two adjacent
erosion intensity levels. (3) CA-Markov model simulation shows that, it is expected that by 2025, the soil
erosion situation in the basin will be further improved, with the proportion of micro erosion accounted more
than 75%.[Conclusion | From 2010 to 2020, the soil erosion situation in the study area continued to improve,

and the control efficiency of soil erosion in the next five years was higher, and the soil erosion situation in the

basin would be further improved in 2025.
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Fig. 3 Changes of soil erosion intensity at different time periods in Kuye River basin

22 THEEMETARIEEH

20002020 4F , ] B 0] i 35+ 412 1ok 5 A 1) 45 4
BOASAL L 4, 20102015 4F, fl ZU45 il 4 2 25 BE AR
A R, FLUR A3 S A A e B e B L RRE P B R EE L R
MO 3 Tl A 45 S 701 5 2015—2020 4F , 4% {5 it 8 2 3 2%
ENAN SRS BN N AN R AN N
JE BRIV AR bl A 249 o0 B4 5 2010—2010 4E, 4542 Pl i
FESASEER /NS 20152020 4EAHIE ., A 4 0]
LRI B A B iR R ARl A B S R R R U TR B
PR B | R B AR T AR R LR B L TP B AR B A 2010—
2020 475 fk 1 S N B B K, /K 4 3k 2k ™ 1l X 45 3
FAEH, WK EF. 20102015 4F 19445 4= h 50
AR (E fe L U B IZ B BER UK A i B R B e
SART A, (2l B SO 5 A 42 Dol s B 25
B AREUE AR S T, AR o R AE B 1,29
TBEE 0.81, + HER phoR I 25 A FE Bk 178.96 R &
76.61, ULHH 20102020 4F i $8 K A 1o 5 42 folt Lo o 34
I A AR D X B A A R . 10 AR ] IR
B A AR b o B AR B R E R %L 2010—2015 4E 5

20152020 45 [ W B AH T, 156 B 3 30k 4R 1k b
FARERG I, T AR R LR A PR AR L S
ARk R B A B S A AN R], 20102015 4T RE
W B B B T 20152020 4, Ui 20102015 4E 7K
A PSR B L 0 2015—2020 AEAE T2 .

Ry i — 2P BRI T AR T B IR O, A e 9T I e
E45 I B 1 A 42 ol 5 85 0 R R I 4 7 T 400 £ Ak L
& 4d, 20102015 4F 8 431wk BE AR Dl 3 7% Ol % i
1Rl KA A AL 3 45 AR ol 3 P B IR R AR AR
B SR R AR ol W 2 G B Ry e BE AR ol s o AR
F B Ry % B AR I BSR4 e Ry TURE AR s 5
FEAR b 32 B Sy v B ARl W D A AR RN AR B
0 A o A0 R B A2 ol DSV 3 e 8 DAy iR I A ol 5 R B4R
MR L2, 2015—2020 4F, (48 R MR R L p
FERMERS T 10 e B 5 2010—2015 AF 288l Hi A
SRR I R 2. ER K F 20102020 4F & B
)Y A AR h 2 R RS Oy AL R Rk
e o ST T i el T UL = R S I e o
R 1 2l 8 I AN 2 — Bk A L TR A0 T 0

http: // stbexb.alljournal.com.cn



16 KO FEE R %38 &
w0, () LEBMBEINSE 13 - (b) LIEBRHEEREEH
2 10 — 2010—20152
S i 1 2015—2020 L
B 0 2010—20204F =1z
'K‘? 1 1 1 1 1 1 ] @
1.1
g 10| El g
E1.0 F
U L
& 30| % 0.9
H 0.8
_40 B ’ L L 1
wmE RBE $E BE HEE B S—— S— p—_—
F
(o) LIERWMBELAER @) LIEBHBEEEBER
180 2010 2015 2020
160 |
=
i; 140
g i
= 120
ﬂ -
™ 100 H =
.H - .
80 H
60 [ H H
1 1 ] Q E Q

2010 2015 2020
F fr

I i
[ —-14

0 &=
3

1 +&
[

B 4 EERiE 2010—2020 £ EEHEENSE CGREH. SEEH . EBEE

Fig. 4 Dynamic degree, information entropy, comprehensive index and transfer matrix of soil erosion intensity in Kuye River Basin

from 2010 to 2020
2.3 TEEmEN

B CA— Markov & A T 45 A9 2020 4F 5 B
T 3 Sk AR iR B 3 A R 5 SE PR L AR Y Kappa
FRECR 0.81 38 1R B K 56, d B R SE T B
i . CA—Markov # BB HLR L 2025 4F 347
Tt B 25 AL LR 5 ISR 2,

20202025 4, it fol B 422 1ok TET ARG I, o LB DA
2020 41 72.334 3% 34 % 75.523 3%, B AR dt i AR
JUFANAR , FoAth 25 780 42 b 1y B0 2, v B B D) b AR il
FE B A T A b U AN A 2R 1 X T AR AY
AT 5.731 1%,
304t i

X Jo BT i Bl 2010—2020 4 1 TSR Pl i 25 43
AR BT R B, BRI BIECRR IR 2 TR, &
WFoT B3 PR 2 A8 B A5 B L 25 R B 55 i R
FHIFAN 6 45 B T - R i 53 v, a8 d 45 2R 5 X
R PTG B W I e K R A R v AL
. ORI R NS B 2 0B 4 4 ik AR
i B BEIR s PR e B T 3 R R AR R B L A ARA
AR AR A TR AT, B 0 A 0 [ OK PR AR R DA &

K FE A M IS5 K A A B TR 4 I ek - S 4R ok U
DR BB L N LA SR U R R K
G N, U R TR R B B AN L I s e R
90555 S T /0N I R e 359 A e b gk — 2B R A2 4R
HEAF %A

B 57 B, 2015—2020 4F , BF9E X F i 3842
THUIR T 2R 3R R 0 Ak R B L T A DA SR ity B K
AR SRR R A R R TR TR I 1t K U8 v T
Ak I 25 K R A it T AR e VD — I e R S —
07T YA I 28 0 2 AR IS AT L 1R 22 UK TR DR i
s A7 AE A [ R B ) S0 8 7 D b 30T 28 2 Kk Ak 22 42 g
AL RE 112520, Hy e ™ E Y AR I
B 5 2 R AR T X I R R B S AR AR AR 5%
b DXt 34 o S 1E L L S i R [ = v 1 B
AR A MOl TR A XS R DA S

W5 X0 55 U5 = B, bR B I L-F- 3 a5 L b
SR Bt 2 HL 3 T Ak A Tk B PR R L IR B
JE ) H e K, M 2000—2019 4E, 7 B A7 3 8k i A
FEAEE TG 12 A% 8T IR SR 0 ] R B R K AL
R A S K S B, DA T R A AR U

http: // stbexb.alljournal.com.cn



553

Ay YA -t S 3 S AR et T s A AT L A S 17

WL R AT Y S A, R SRR R 5 S A
KA 5 5¢ TF 2R 52 BB 9 o B F AL L T 4 & T30
RO . HJE BT BT 0 R B KA e B IR
¥ 3 AR 7K e TR i A AR B AT R

LB
[
[ =%
 — Y 3
4
[ e
I e

Bs5 W22 sEFARE Lt ERHERS
Fig. 5 Distribution of soil erosion intensities in Kuye River
Basin in 2025
F2 2025 EEFAREBARNLEEMELZER
Table 2 Area of different soil erosion intensities in Kuye

River Basin in 2025

121l 55 2% T A/ km? i/ %
W 6 608.585 8 75.523 3
LEYE 1640.321 7 18.745 7
g 411.640 6 4.704 3
i 71.638 2 0.818 7

58 BE 16.299 7 0.186 3
il 1.911 0 0.021 8

X B e A5V RIS A, 2016 4F DK, B T3 4R
F14 R B 8 B8 L 28 SR B AR L 11 9K 26 1 0 Mg T 7 ol
Tl K IRl VD BE ) B IR AR . T R TR O R S AR el
ARDLRF S 4 5% o AH 5 0 LA S 2 AR 200 X A 7 B 9
T K 3 B 7K e 9 2R PR L AN o 42 o) o fo B 9 gk
AR BEASAORE A8 0, L 2 T REAE 20l X B+ 2
R EAR BL . R 7R R R 1t B R ph i BT MR
L R A B Y B i 1 . BE— A0 HE 3 R Bk i
MBI . P 08 A S % L XA it 4n
B 1o SR K b DR P BE AR Bl 10 B A B % ST U e
FEE 5 B 0T A L I AL B G L R A 2 I s A7 R A
R g Ak TE T L A LS A R it DA PRI A R
DR TR T I 58 4R B DX I, WA 52 AT 2R T
R AA S BRAPIFAT ST R 0 A e S AR b AR B 5
WML . X LELR G HE It 5 E DR 47 Ui S AT K

B v A= ko DA AP 21 38 4uk ] R 22 K R 1 S
AR5 %54 RUSLE A1 CA-Markov ) #5 5 {f;

#, 2 IR UE ] CA-Markov #5#1 78 + 1842 1ol 451 48], 1Y

5 HPE AR FEATSAE AR 2 - 38 ik S b R A T A

ALl R (KO 5 HY TSR A B0 0 43 A By BRI, &

FOH A RAFTE — 0 1R 25 s MR Bl A7 78— 25 [A] 42

S HE DL ST Ak o b A 22 R 20 R b O AR Ak 5 TR

LS P 1F 55 098 0 2 5 52 38 BB 20 B R RS

PSR E R, fi i NDVI 35 A0 A 95 8 o B 5 5

BRAH 2Z ) FA7E — 58 i 25 . 3X SE 3052 e + B8 42 il it 58

Y HERR P L 754 5 A5 rh i — 2 U Ak B HiE R B

G BT T 1% A v A AR ()RS R R

4 %R
(1) e B 9 3 o 1 AR Dok DAGRBE VR AR o

o AR FE A AR T 32 B A A T A b T i N S A A

JIKA, 2010-—2020 4F, Ji 46l 1y 7 34 - HE A= ik 2 iy

1 955.56 t/(km” « a)F2E FFE R 892.98 t/(km’ « a), 1

JEE A2 ok T R A O 398 o, G At A2 ol 46 T RRURE 1 9D

R AN e e wee L i N A S Y SN

F) 396 DX I AR ph AR B R DX 8K 4 R R e i A

AL
(2) i S 9 9 i A T 0 R R LR AR I 1) B

A FEASACIER /K A 2R 7™ b XA B SR R

B phnm B AE Bt 1.29 B FREE 0.81, R 1R

Tl B 2E A P R 178.96 [ 76.61, H 2010—2015

N 05 = N W A S = LY S L= i o

R iR B R U 55 7 1) e A 32 R AR AE AR A PR AR ol

JEAE R Z ],

(3) CA-Markov BRI/ U2 2025 4F, il Bl 37

W R R OUR E— 25 2 U AR Il 5 EEE 7596,

S E Mk

(1] s AR LA K FI 3B, 2022 4F o [ K 43 35 A R [EB/
OL].(2023-08-25)[ 2024-05-10].http: // www.mwr.gov.cn/
si/jgb/ zgstbegh/202308/120230825_1680719.html.
Ministry of Water Resources of the People”s Reppublic of
China.2022 China Soil and Water Conservation Bulletin[ EB/
OL].(2023-08-25)[2024-05-10 ].http: // www.mwr.gov.cn/sj/
tjgh/ zgstbegh/202308/120230825_1680719.html.

(2] mvahze, A Sl dk A, 45 . 8% T o it UL 780 35 38 60 4F 7K
AR B R S R R ) K R AR R, 2023,37(3)
35-42.

QU S H, ZHOU W T, ZHANG X, et al. Variation
trend and influencing factors of water and sediment in
the middle reaches of the Yellow River in recent 60

years[ ] ].Journal of Soil and Water Conservation, 2023,
37(3):35-42.

http ; // stbexb, alljournal.com.cn



18

P/t I N

% 38 &

[3]

[4]

[6]

7]

L8]

[9]

TRAR WA B RR B SR I SR T 2 B b i e B
T 30 SR 7 R P TR R A MR [ 1. 3 B o 5 BR BT A 4
2023,45(2) :414-426.

ZHANG D, CAO Y, ZHAO Z Q, et al. Impacts of coal
mining activities on dissolved sulfate in the Kuye River
Basin, the midstream of Yellow River, Chinal J].Journal of
Earth Sciences and Environment,2023,45(2) :414-426.
KOS R AR B L RUE B LT K R R IR
2020,34(4) :21-30.

ZHANG G H. Several ideas related to soil erosion research
[J].Journal of Soil and Water Conservation, 2020, 34
(4):21-30.

R A, EEB LS H 1 m UK R R IR IR
Ir] 50 K % 5 0], A 45 % 4%, 2019, 39(20) : 7398-7409.
LI1ZS, YANG L, WANG G L, et al. The management
of soil and water conservation in the Loess Plateau of
China: Present situations, problems, and counter-solutions
[J].Acta Ecologica Sinica.2019,39(20) :7398-7409.
KGR, A A, A R AR TR 2 VD X 1
IR 2 A8 Al K gl A K Eh Oy 4r A LT DK AR AR
2024,38(2) :85-96.

ZHANG Z P, NIU J Z, FAN D X, et al. Analysis of
spatial and temporal evolution and dynamic driving force
of soil water erosion in the middle reaches of the Yellow
River in the rich and coarse sediment areal ] ].Journal of
Soil and Water Conservation,2024,38(2) :85-96.

M B, TRETTN , 2240, 5500 30 47 g 70 K5 WL+ 42
Ty ] 23 78 A K XTS5 WL AR JR) 1 o 1o [T 0. K b AR 2 4
2024,38(3) :37-44.

TIAN C Y, ZHANG H L, WANG ] H, et al. Tempo-
ral and spatial changes of soil erosion and its response to
landscape pattern in Dabie Mountains of western Anhui
in recent 30 years[ ] ].Journal of Soil and Water Conser-
vation,2024,38(3) :37-44.

XI/NGE 955, B Ibe Iy, 45 35 T CA-Markov 52 8 (1% 78 ¥
TR T I b R S AR L R T [T 0. 4 K
2022(11) :1-8.

LIU X N, JU Q, JU X H, et al. Simulation and prediction
of land use change in the middle and lower reaches of the
Weihe River Basin based on the CA-Markov model [ ] ].
Water Saving Irrigation,2022(11) :1-8.

BYERS. 5 T CA-Markov 5% 8 Fl £ )2 YL Y 1 + i )
B P A UL 522 1) 81 28 0F 9T« LA B WG 4 oK Jlig B vy 7 VA A
A BILD]. P % - P AL A% . 2010,

YANG W G. The study of the simulation and influen-
cing factors of land use change based on CA-Markov
model and multi-level model: A case study of Gao Xi-gou
Village, Mizhi Country, Shannxi Province [ D]. Xi” an:
Northwest University.2010.

[10] YAN S X, LONG Y N, HE H G, et al. Flood response
http: / stbexb.alljournal.com.cn

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

to urban expansion in the Lushui River Basin[ J].Natural
Hazards,2023,115(1) :779-805.

CUI L, ZHAO Y H, LIU J C, et al. Vegetation cover-
age prediction for the Qinling Mountains using the CA-
Markov model[ J ]. ISPRS International Journal of Geo-
Information,2021,10(10) :e679.

ZHU G F, QIU D D, ZHANG Z X, et al. Land-use chan-
ges lead to a decrease in carbon storage in arid region,China
[J].Ecological Indicators,2021,127:e107770.
GETACHEW B, MANJUNATHA B R, BHAT G H.
Assessing current and projected soil loss under changing
land use and climate using RUSLE with Remote sensing
and GIS in the Lake Tana Basin, Upper Blue Nile River
Basin, Ethiopia[]J]. The Egyptian Journal of Remote
Sensing and Space Science,2021,24(3):907-918.
MOKARRAM M., ZAREI A R. Soil erosion prediction
using Markov and CA-Markov chains methods and
remote sensing drought indicators[ J]. Ecological Infor-
matics,2023,78:e102386.

BESCHE AN A A AN TR S AL A SR B R R O [T .
BEWAL,2003,25(1) : 35-41.

ZHANG W B, FU J S. Rainfall erosivity estimation un-
der different rainfall amount [ J ]. Resources Science,
2003,25(1) :35-41.

WILLIAMS ], RENARD K, DYKE P. EPIC: A new
method for assessing erosion’s effect on soil productivity
[J].Journal of Soil and Water Conservation, 1983, 38:381-
383.

fFERE N ET R F KR AR T AT
Hh K AR 2015, 13(5) 1 105-110.

FUSH, LIUBY, ZHOU G Y, et al. Calculation tool
of topographic factors [ J]. Science of Soil and Water
Conservation,2015,13(5) :105-110.

BREEVE T ST, a4, % 0 ] USLE #5715 1 38 {5
B ARG IDRIST 0 /) it 388 - 48 2 bt 119 9F 5 [0 10K &=
TRHE2247 ,2000,14(2) 1 19-24.

CAI C F, DING S W, SHI Z H, et al. Study of applying
USLE and JP geographical information system IDRISI to
predict soil erosion in small watershed[ ] ].Journal of Soil
Water Conservation,2000,14(2) :19-24.

S5 ARV T LB YR T i e R ol s R R A B
DLt B R 2 [T A2 252741, 2019, 39(13) :4761-4772.
WU F, ZHU Y, XU D X, et al. Assessment of soil
erosion and prioritization for treatment at the catchment
level in the Mekong Basin[J]. Acta Ecologica Sinica,
2019,39(13) :4761-4772.

o TNy 7 NN VIR E Sl S | = W N B2 0 | e
AR SR AR AL E B AT LT R AR R AR
2020,22(7) :1555-1566.

ZHAO Q S, LAN A J, FAN Z M, et al. Quantitative



553

Ay YA -t S 3 S AR et T s A AT L A S 19

[21]

[22]

[23]

[24]

[25]

[26]

[27]

analysis on the soil erosion intensity change in different
morphological types of Guizhou Province[ J].Journal of
Geo-Information Science,2020,22(7) :1555-1566.
VLU FE /MK L PR 2522 LR VL 3t 38 398 42 Dol A% b 3 J W
M55 Hr[Cl/ /AR 1% 25,2007 4EFR A4 L b2
CAE RSO AR AR A b M5 2. 2007 281-286.
JIANG H, WANG X Q, CHEN Y Z. Remote sensing
monitoring and analysis of soil erosion change in Jiulong
River Basin[ C]// Fujian Land Society. 2007 Annual
Meeting of Fujian Land Society Collection. Fuzhou:
Fujian Land Society,2007:281-286.

B, T, F A%, S5 M I 5K 5 T R b X
A b R T S5 A 5 LT 0. o [ R R (A AR A
fR) ,2024,54(3) :133-143.

GENG A Y, WANG N, YU G, et al. Research on land
use prediction in the coastal area of Jiaozhou Bay national o-
cean park [ J]. Periodical of Ocean University of China,
2024,54(3) :133-143.

A N R L KR B AR A 26 4 Pbr . SL
190—2007[S1.Ab AT [{ K A 7K vt H B AL . 2008.
Ministry of Water Resources of the People’s Republic of
China. Standards for Classification and Gradation of Soil
Erosion: SL 190—2007 [ S]. Beijing: China Water and
Power Press,2008.

I ) A B ) 9t ) P AR A | AR el o 3 e PR R Y
BRI LD1.BEPY 4% % - DY AL AR AMREL B K2, 2015.
CHEN L L. The analysis of lucc, erosion responses and
human activities contribution in the Kuye River Basin,
China[ D].Yangling, Shaanxi: Northwest A&.F Univer-
sity,2015.

XS BRI XU AR A5 3 P i R A R K 7 06 R AR
SFIE SR ST LT K B ORI, 2022,29(4) 1 68-74.

LIU Q, CAI XY, LIUJ Y, et al. Variation characteristics
and causes of runoff-sediment relationship in Kuye River
Basin in the middle reaches of the Yellow River| J ].Research
of Soil and Water Conservation,2022,29(4) :68-74.

PRAEtE SR 28 B BE 3R , S5 /K 5 e b A 8 £ %o 7 S 3
TRIRAR R AR L) K B IR . 2022, 40(7) 1 14-18.
CHENZ Y, GUO Q L, HAN Y Y, et al. Effects of
precipitation and land-use changes on runoff of Kuyehe
River Basin[ ] ]. Water Resources and Power, 2022, 40
(7):14-18.

1R SO s e P A el e SR A 35 I X e T 9T 3K VD 1

[28]

[29]

[30]

[31]

[32]

[33]

)] N RBERT,2017,39(11) £ 76-80.

GAO W Y, GAO Y J, XU ] H. Influences of mining
collapse on water and sediment of Kuye River Basin[J].
Yellow River,2017,39(11) :76-80.

PN IR, bR i B R AL AL DR T K U R 2 0 A A
(RUSLE £ %1) i 2 1] v iife 1280 /N 380K - 3 2% R AIE 23
L0176 mg Al 2 4%, 2022, 35 (1) :200-208.

SUNCJ, LIN R J, ZHENG Z J, et al. Characteristic
analysis of soil and water loss in typical small water-
sheds of the Middle Yellow River based on RUSLE
model[ J]. Southwest China Journal of Agricultural Sci-
ences,2022,35(1) :200-208.

ZHANG X, SHE D L, HOU M T, et al. Understanding
the influencing factors (precipitation variation, land use
changes and check dams) and mechanisms controlling chan-
ges in the sediment load of a typical Loess watershed, China
[J].Ecological Engineering,2021,163:e106198.

A AP 5 R 9 I A 25K 52 A0 4 T A SR 5 B 9 B 0
DI b AT sl K4, 2020.

YAN S W. Evaluation of ecological restoration benefit
and coupling coordination degree in Yijinhuoluo Banner
[D].Beijing: Beijing Forestry University,2020.

X I5E T8, 24 B DK L 2% I8 T, S BT I Al T B RN B K b
B R 43 BT [ 7K R 224 . 2022, 53(3) : 296-305.
LIUX Y, LIHB, LIX Y, et al. Analysis on the cause
of sharp decrease of runoff and sediment from Kuye
River in Loess Plateau[ ] ].Journal of Hydraulic Engi-
neering,2022,53(3) :296-305.

X5 L BT, BE 4F 19802020 AR T HF AT O 5+ i
I SEO0LA% JR) 18 A8 K HL K B g [T 1K LR KR OF 5T, 2023,
30(5):335-341.

LIU Q, YU F H, XIA X, et al. Landscape pattern evolu-
tion and driving forces of land use in Kuye River Basin
from 1980 to 2020[J]. Research of Soil and Water Con-
servation,2023,30(5) :335-341.

IV, R4 I, FB = =, A T 3R AR R A DX
LA R B LU T T IR A 81 [ ] B P K AL 2018(6)
115-116.

ZHANG R P, YU J L, ZHENG Y Y, et al. Analysis on
the comprehensive management of rivers in China’s energy
and chemical industry zone: A case study of Kuye River
in Shenmu city[J]. Shaanxi Water Resources, 2018 (6) :
115-116.

http: // stbexb.alljournal.com.cn



