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Abstract: [ Objective] Taking the Kuye River basin as the study area, this study aims to investigate how the
natural evolution of land use patterns drives changes in water conservation functions within the river basin.
[Methods] By constructing a comprehensive assessment framework, this study focused on analyzing the

interactions and trade-off mechanisms between the two. The IN'VEST model and the Cellular Automata-Markov
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(CA-Markov) model were used to analyze the water conservation status in the Kuye River basin from 2000 to
2020 and to predict the variation trends from 2020 to 2035. [ Results] 1) Water yield in the Kuye River basin
exhibited an overall increasing trend from 2000 to 2020. The highest water yield was 1.26 billion m? in 2020, and
the lowest was 587 million m? in 2000. The water yield per unit area for different land use types showed higher
values for cultivated land, grassland, and forest land, while lower water yields were observed in construction land
and bare land. 2) The water conservation capacity of the Kuye River basin in 2000, 2005, 2010, 2015, and 2020
was 106 million m?, 132 million m?*, 188 million m?®, 204 million m®, and 228 million m?®, respectively. Forest
land, grassland, and cultivated land exhibited large water conservation capacities, while other land use types had
small capacities. Rainfall exhibited the strongest explanatory power for water conservation capacity. In two-factor
interactions, the combination of rainfall and land use type showed the greatest explanatory power, followed by the
interaction of land use type with slope and elevation, respectively. 3) The overall land use pattern during the
prediction period remained stable compared with that in 2020, specifically manifested as a continuous decrease in
grassland and ongoing expansion of construction land. The spatial distribution of water conservation capacity
remained largely consistent with that in 2020, showing distribution characteristics of higher values in the southeast
and lower in the northwest. However, the total conservation capacity showed a declining growth rate and tended to
stabilize, and water loss continued the increasing trend observed from 2000 to 2020. [ Conclusion] Both the water
yield and water conservation capacity in the Kuye River basin increased year by year from 2000 to 2020. Forest
land, grassland, and cultivated land are the core contributing types, and the interaction between water yield and
land use type has the greatest impact on water conservation. Under the natural evolution scenario, it is predicted
that the river basin will continue the trends of ”grassland reduction and construction land expansion” from 2020 to
2035. The total water conservation capacity is expected to stagnate, and water loss will continue to rise. To ensure
ecological security and the sustainable use of water resources in water-scarce northern regions, future efforts should
focus on the protection and restoration of forest land and grassland , thereby optimizing the land use structure.

Keywords: water conservation; land use; InVEST model; CA-Markov model; Kuye River basin

Received: 2025-09-11 Revised: 2025-10-27 Accepted: 2025-11-03 Online(www.cnki.net): 2025-12-31

K VR 37 BE 11 S 4 FR IX K SF- A5 5 R R K
I A S RGNS RS = Ak 5 3 A5 B0
TASKE XM KEEEEECHEE", M7, H
B b X6 K TR TR 77 e B e AR VAL 3R B A 3 S B R
e, 3T o A XK SCBE R Y B PL R U,
SWAT | VIC & A 45 | H H A7 WA 1) o) 31 5L 6ilh | BE RS
20 220 1 A K - A8 - A R (R BN R L AR
% 2 T AR R R S B 45 PE A5
W InVEST #E A4 | H 2 8055 KA % 87 46, 48 4 IR 45 79
25 a) g SCPEAL (R 4 BRAL ) AE XSS R AR T 2
AR M A = JE T [ AR P O SR T AR R
R RN SRR UR /3 -M = B NE PN b 31 i B O U iU
BHKBEFT 2 Y0 PR S A AT o IR AR T S
T, H K R 3R ) BE 0 4k 2 T I R IR I Pk R S
Bp2f ) 8, Z AL B S RS RS R U U
M, JE T K R R KB IR P S € Y
MR A S HE S5 X o AR SR R R R TR AR B
MR RS N TE B 5 R Ak 2 4, 5 R R B

iy )R e AU A O 3 K S AR S KR
FRIORET . A O A B IE BT % X R i K R
VD BK BRI T (X KR R I —
Ol A 25 TR 1 B A AR LA LB B ML B R R
S ELZ RGN A PR T SR R
WA TEAL S0 T A% B A 2 80K B8 A 4 5 I B
FEK B | R K A K SCat B 1 RR IR M, 5 B0 Al
RN MERES WA R £ T, AR IFE
fA] B b2 F InVEST A8 i 2 350 Tl ke iy
A S0k, DL e B e B K R R R VT A P
HLARFBL 2 ) 0, )M oK InVEST B 5 CA-
Markov 5 £1UOHE AT R A B AR S H0 M DT S [T
(2000—2020 4F ) B oK > 50l ( 2= 2035 45D 1Y 3l & 1
fili o TRy OB R A AR S BT T S M I 9 8 T R
TP X InVEST B8 S S50 Z R 80 800
RBO BT AW AS b A 258, IR R 51 K SC ik
P49 S 0 A28 A R 7 B AR L 4 SR AT AR I I
B TEVRAME GE InVEST A ZE W BEALH L0 L, 12

http. // stbexb.alljournal.com.cn



o5 2 1

g
5%

45 2T InVEST 5 CA-Markov 858 5 f el 15 faf 32 3l /A J50IER 77 d i) 2 35 78 5 o) 419

R T A AR X R UR BE 5 R SE . AR BESE
AR T 55— il A S JOA A -5 R 56 - B
5 T ) AF 5 RE AR Ay R T S 8 ) K U T 7R )
RE Tl P2 AL 5 0] 5 A B AR AR AR 5 58—, B B+ R
A Ak K R TR 37 D BE RGO Bl AR O #E T3 e Y [
A it RSB E TR A R COnoRs ik 7% 5218 Bk iR
MR B $ A B4 0 B S R S5 T R T I Bl AR S
PR4P /1 e o R R I [ R R . InVEST #5883
HTF AT RGNS 25 8 82X A, CA-Markov & #l
7+ H A FH AR b T v e PR AR 4, R A i )
WD Re 5 45 M AR
1 MRIERE
1.1 HREREFR

S 5 T R BT O ) — 2R S, XSRCOT B 4R
1153 m(E Do Bl T8 4 & i T 52k T R i
e, i DAY M 3 R R R AR L T U
Fr B 1 A% X, A B DA b A R 2 3 AR R B R
FHASE 3 P | ol e R b ol A5 T R A ) R L A T
FEZY 49 % $EFF B 57 % S TR BUK 1 KA
JEHE A2 AR Tl R 2 8 244 km?, i AR FR Y 95 %0 5 4F
S 34 4 M2 LU 1989 4E 11 3 860.85 t/(km?+a)
B 2 2011 4F 9 2 423.72 t/(km*+ a) , {2 [l 3 JF 3 2L 4R
H LR RIS o B T B X

F 20 40 50 4R QR , 7 3 e 5 8 /N B 40
1970—1979 4 Ji3 2 K AU 36 386 -4 3R B H 3 AR A
TR CEAIR B, BT 58 K AR R AR 2 11,71
T3 hm 22 5 W S R 14.2%6) , LAY )13 (4 34 T
T8 645 km™) R %O Hl BT , BEXTRLRD A Fe B VD BT
Frbg B 4 B = KIS I AR Ja i 1 -3 R VD

KRG BBE TR, W E 1978 4F K AR R IT
KUK AR R N 2.9} 10° t42 T &= 5.4 X 107 ¢,
SR 24.7 mm AL 5 B4R 1 38.0% . Al
KIS BRI L K B URAE TR OF S H 25 2 L i Z e
i > HLAE b MR AE BL K R R R AR S R g
Fok W I8 sl A0 N 28T 2 i B AR, SR B R K B IR T )
M SRR KRG IR Ay Bk
SERAR A3 AT R S A D o T B AR L
WMALH 21 % , b RAb =i & 9 %%, N R 1
F I 22 A S AR R R 75942 m? T K R 4
BRI K, X4 5 29 70.3% BT 29.7% 1
AR AR Ui 2 UK 1 Ml KRR 25

[ dr ekl sr
— KE

| RUSHEd

i F/m

e 0250
e

0225450 900 1350 1 800 kmn

E1 AR R
Fig.1 Overview of Kuye River basin
1.2 HIEFRIE
A HF 5T WAL 2000 4F L 2005 4F L2010 4, 2015 4F |
2020 4F 3 5 W1 B8 , BT A 7S ) B Y 58— A Albers
A T R B HE R, B R AR 30 m i B SR AR H 8
WARES K.ZBS BT InVEST £ 81 # H F it
TE A R I R S & LR 1.

®1 HERERRAS

Table 1 Data sources and purposes
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Table 2 Interaction types and discrimination criteria
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