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Fig.2 Flowchart of water demand prediction system in cities along Yellow River in Henan Province
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in Henan Province (2010-2020)

km®

T HbZE A 2010 4 2015 4 2020 4F
B 31963.61  31573.95 30 823.28
Mty 12 388.91  12377.45 12 457.67
L 4 744. 69 4733.23  4727.50
KI5, 1 438.31 1512.80 1524.26
AR 6 761.75 7 105. 57 7 758. 83
¥ NIDREE: 11.46 5.73 11. 46
Mt 57308.73 57 308.73 57 303.00

2010—2020 4EAF5T X+ Hs F) FH 46 4% 175 1 4n &
3 N,

20104F 20204
\ -
| = I

Bt W bk D s R s Hiih; K

3 2010—2020 F£ LA HEBER
Fig.3 Land use transfer (2010-2020)

H ] 3 AT QOB R A% T AR K 1 = H )
FHZSARY HA 1 Ty 1) 32 B Sk R FH B 5 ARHb %) 5
TAFRIR Z, HE MR A e | Rl K S R R )
FiHh, 22020 47, @i #0976 A i FLUE 3 T
Hofl o R SRR, AR 1, KR4 - M4k
FEH AT 19 o R SR R B 4 MR A5 8 4k
3.2 KEHFELERHIRSHT

2010—2022 4F-Jn] g 44 T ¥ T A AR b K £ %¢
5 VT C 3 BORATK 1 95 R VT A R 405wl anE 4
FIES s,

& 4 A %1,2010—2022 4F[8] , fff 78 X B 4
BRI /D 1494, 1 km®  {HA Y 7K + %% PR VT B 22 %K
TR LARREAE — 2 W DX [E) P, 22 B VAT e 4 T Bk i FH
TFARME A= 7 18 7K 9 U555 A b 5% 305 Ak R AR R
A, MR AT I A K 1 BR IR DT L R E A
T I ~ M %%, VCECFE R AR X 45 2%



38 Ao b Kk AR AL R A e R CH 2R R 2 R

2025 4 11 H

0.980
0.100 0.160 0.080 0.230 0.250 0.210 0.090 0.190

0.090 0.150 0.080 0.210 0.190 0.090 0.150

0.090 0.150 0.080 0.210 0.220 0.080 0.180 0.790

0.100  0.160 0.090 0.220 0250 0.050 0.190 |SS

0100 0.180 0.080 0.200 0220 0.060 0.190
0120 0160 0.080 0.230 0260 0.060 0.180 0.610
0130 0.160 0.080 0.190 0.250 0.060 0980
0.110 0.160 0.080 0.190 0260 0.050 0210 0420
0.110 0.160 0.080 0.170 0220 0.070 0.170
0.100 0200 0.080 0220 0.060 0260
0090 0.170 0.070 0.190 0.060 0240 0.230
0090 0.180 0.070 0.180 0070 0.170

0.120  0.190 0.070 0.190 0.260 0.060 0.250
0.050

B4 2010—2022 FAmEAERHEHRIEKE
RRLERERS ($AL: 77 m*/hm’)
Fig.4 Agricultural water-land resource matching
coefficient in cities along Yellow River in Henan
Province (2010-2022) (unit;10°m’/hm?)

& 5 FIR1:2010—2018 AR X SRR /K 1 B U
VClC REA R = KT S FIER 0.713 T3 m’/hm’
2019—2022 4[] BH 5 T g, P 35MEh 0.484 77 m’/hm?
2010—2017 4F[a] , AfF 5% X B [X 1] AR 386 K o i 2%
P K BEIEARXT F= 5, (A5 Ik B K B IR DT A R AL
AR Sy Fa S 5 2019—2022 AF Y X T AR 1 K R
W, 5 R K £ B R DTS R BRI, 2010—2022
ARTR] kAR £ SRRV AL R BUR T IV S,
FEUR LI BE 3K - WEUR DT Bk R

1.910

0.440 0420 0.650 0.530 0.680 0.680 0.390

0.350 0.450 0.490 0.680 0.510 0.670 0.660 0.410

PP 0340 0.500 BOXIN)

PINES 0.400 0.500 0.600 0.400 |

2018HIEEN 0.940 0.900 0.490
2017R0BEN 0.880 m 0.420 1270
8 ).550
3 2016/

0.660 0.430

0480 0.680 0530 0.340 1.590

0.950
0.610 0.390

0.560 1.720 0.440
1.860 0.430 0.630

0.560 1.900 BFEEOIR 0.410
0.560 1.820 0.360
= ¢ B ¥ K 0310
R OR % 5 ¥ B - £
i il

B 5 2010—2022 F A& A AT HE
KT HRTARE (B 77 m*/hm’)
Fig.5 Urban water-land resource matching coefficient
in cities along Yellow River in Henan Province
(2010-2022) (unit:10°m’/hm?)

MO WBUK B IRVEAC R AR TR0k K
S BEURIEIE AR K, WIS PN A AR RO £ BT

B R AL K £ R IRVC AL R A 2~3 5, X
— 25 S U AT R AA T B R T A T b A K U AR
B R v A ), D PR A5 ) i 4 T I T B
b TR K b T AR BRSO

IR TG OURT | FEVERTGE IR Al K 1 9%
U5 U R AR X AL, AR A R BUIR i ity 1 =
SRR A K LB UE A 5 %2, 1% PHA =]k
(A k7K A B8 YR DG i 22 Bl eI, VT Fe AR 0 22 | W
RRA Y K A BV YA BRI 2 5 A AR SRtk

FESERK L BEUR VT C 77 18, V] R 45 T I T 4
ENESPINIE €3 = OSSO R b YO IN N 2
BAFE NIV 9 (VLR E R A) 4h, KR ST e £
B 4388 V &, DCRCRE B3 by, BACKE | B
5% X3RRI DT e BRS04y, /K 9% U e RE A iy
i 2 R b oK
3.3 KL HIEATIE T ESHE

FIH SD A FET 2010—2022 4F 550 1
A3 2020—2035 4FE H K i, IFKF 2020—2022 4
PRI SR 5 S i85t E 1 e gk, #5 3kt H
K EARIE SN 6 7w, 5 4 T BT ALK
ARG LN EL 7 B, BB 6 AT 7 mTATL R
M BRI 2 B FHK S GRS T g A T
W SR K R AR LR K

30
—n— e AT v F S
o < B> =110k ‘jiﬁ/'//

v
20pv—vv T

A
A
A—A—A—h a4
—A—
A—A—A

15000 —o o o o o o o oo oo oo
—
A

K&/ (Lmd)

oo+ 9o o o
<

10 <
<<<

o <

> > > > > > > > > > > > > > >
o —0— 0 ¢ * - * 09— 00— 09

0 L
2020 2022 2024 2026 2028 2030 2032 2034
F4t

B6 2020—2035 AKETLER
Fig. 6 Changes in water consumption (2020-2035)

SRR Y BT, — 5 1 e T X A R
XF K G PR SR 5 75— 7 AR 7 T 7K R 45 4
SE KR IR IOV TR I, XK B R it
IRESI WIS B T, 78 S /™ 4% 7 BT U B A 2
AFCE TS IR S (IR 1
WA R S IR REAS A5 2 A 2 il 7K BRI 2L



55 46 £45 6 ]

SR, S5 <) P A Y B T 2K b TR 2 E RC AR AR B B A 39

RA B —SHTE,

N6 ——%%
FARAA 12
.
E 112 p ¢
§ o ’
@ .
% 108 e
e . - ’

104
2020 2022 2024 2026 2028 2030 2032 2034
4t

7 2020—2035 BAKETLIER
Fig.7 Changes in total water consumption
(2020-2035)

Al 53R K £ 9 R DT EC 2R 5500 T 25 SR I
F2, HHER 2 AR, TR AE T O T K A SRR DC
AH L 2B —E LA, 2020—2035 4
A 7K A FEUR D Bt 2 550 AR S B S RIS 184 T A
B 2020—2025 411 0. 173 m*/hm® T [ 2|
2025—2030 4E 4 0. 169 m’/hm?, VT i 74 B 45 2%
2030—2035 4EHE 1 & 0. 186 m’/hm?*, DT fit 74 i 15
Bk,

F2 KEIRELERBTNER

Tab.2 Prediction results of water-land resource

matching coefficients J7 m’/hm’
0 ﬁﬁ&ﬂ%ﬁ?ﬂﬁ ﬁﬁ%@ﬁ%ﬁ%%i
VERC R BUAME PERC RBUAE
2020—2025 0.173 0.509
2025—2030 0.169 0.490
2030—2035 0.186 0.513

2020—2035 4F-Jn] R 44 Vi B TT A A K £
PR VT E 2R 5505 AR Ml 7K ¢ 5% R DG IE 2R 028 Ak S 34
81, 2020—2030 43 /K 1 %¢ U5 D fi 22 50 E M
0.509 m’/hm’ ¥ />4 0. 490 m’/hm*, 2030—2035
AERENZ 0.513 m>/hm?, 454 SD LRI 25
N S HHEE | A T K 5 e /b s sk N F ok
D FEUETE T KRR, & LR R A
K B BRI VCC R B AR A LG

AKBEE LT A R FEA T KRR R K
e AN W s 38 55 SBORT 7 W) 48 2 Fe R 4 3 T,
5T X K £ 58 U DG e F2 R A8 4R 45 21 42 e, A Bl
TRl K 9™ BN D IC A BOIR, A R F L B
X B AT dpk & Jg , (HJ2 7K 08 R U e 3R 250 2 4k
BN R Ge g, oK A B IR AT R 9T Ak TS DR e R
A, AT Be 4k 2L 52 AR 77 AR I P BE — R 1Y B R
R,

3.4 kT HIREZECELFE
2020—2025 4F-in] g 44 15 B 8 T A9 K L B YR T
fid 22 850s 18] 40 A 1 Dl An &l 8 BT

o~ VLAC %/ (Jim® « hm?)

0.080 ) 0.000<R<0.100

- 0.100<R<0.250

~_ I 0.250<R<0.350

0 100 200 km I 0.350<R<0.500
) I < =>0.500

(a) Rk L BHURVLAC R

A

—— W T

VLG %/ (Jim® « hm?)
0.000=R<0.100
0.100=R<0.250

I 0.250<R<0.350

B 0.350=<<R<0.500

0 100 200km
_— B R =0.500

(O’ %: Vi 2 INGES
B8 2020—2025 F#F 5 Xk L+ FiRTA
A= EZMER
Fig.8 Spatial distribution of water-land resource matching
coefficient in study area (2020-2025)

a3k 2 ME 8 A al 1. ALK £ BRI
Hic 2 218 0. 173 T m*/hm? . BN 3% FH
A= Rl K £ B UR DT ECRR BEA AL T T 4%, DT
BORREE R 22, X 2B . 76 i /K 9 U5 A R B0
T HSIM 5 B AR =T e R T AT T I A b K A B U
AN ] 3, 3 BB SR ARG RS AR b A i A
FEEERAIR , 5 % e B RO K 9 WR 4y il 7 R &
PR Bl I S 5 | PR K TR DX oK B R
N2 ff K - GE IR AN DE IS A4 JRy T, 3l B K £ %
VG FE 22 5500 43 A 17 055 Al 7K 4 9% U5 DS it R 40
FI AR AR I . 2020—2025 4F | IFFEIX 4% T I AE
K A= % PR VT E Z B F- 4B 0. 509 U7 m*/hm®,
KM BEUR 8 BH | =0 TR A T AR Ik K - B R DT
B FR 5005 T DX OT- A, 2 BH LK 9 R 0T 13 FH b
(1A PR B R B A v, o 3 2 i EL A R 1) S A
o M2 R s B 2 B8RRI T i T e R 4k
FXFAAR . X F SR T b KRl K7 R
HR, TRAKF GBS, 5 BOK G IR 3%
KIRMIABERE AN 7E—E B L2 T ik
(ERE

2025—2030 4F-Jn] /g 44 VR ¥ R T A 7K - R R DT
fic 22 02 [ A A A S an il 9 s



40 S b ok R K Kk 2 RO S R R

2025 4 11 H

0.070 1 0.153) — st
VCACHRH/ (Jim® « hm?)
0.000=R<0.100
0.100=R<0.250
B 0.250<R<0.350
B 0.350<R<0.500
I R>0.500

0 100 200 km
)

() ARlk7K BEIRILHAL R HL

VLAC A S/ (Jim® « hm?)
0.000<R<0.100
0.100<R<0.250

B 0.250<R<0.350
I 0.350<R<0.500
I < =0.500

0 100 200 km

(O 5:- Vi &2 INGES
B9 2025—2030 F£RR XKL HFIRITA
A= E Y mER
Fig.9 Spatial distribution of water-land resource

matching coefficient in study area (2025-2030)

ghaae 2 M 9 S AT Rl o0 i B BERIF 9T X ARk
K GEUR VT L R EH 41 0. 169 5 m*/hm?,
WK L FERVC R R A E A 0.490 J7 m/hm®,
2025—2030 AR5 IX 7K - B8 U5 U Fit 2 5000 25 [6] 43
RS 2020—2025 4 [R] : Ak K £ 5% U5
VE T 28 507 2R 3ol A 7= 7K S5 v 0 ST 48 s, T
PR AR A 7 AP BAR A 38 T AR, B P 5% IX.
T AR K = B IR S LA R Ry 70, Q3 K
- R UR U L 2R EAE LB RN &5 1 v b X R
W M A HOOK 3R R R Y P AR XA
2025—2030 4F-IkAE /K 4 ¢ U5 DT B B 9 A2 Ak
HELE 2020—2025 4F [, FRMN EEAE BFUR T R
FH AR 3 BEL /K £ 9% R DG FC 3R BOCRF S 1 4, T = 1] e
Y& BHAH £ 0 Sk /D fa g (0T B B A T el 4%,
A 243 St 1) K A VR R A R

2030—2035 4F-Jn] 1 44 VA ¥ I T 9 7K £ B R DT
Bic 2 Has [ A i L an i 10 s, S5 &35 2 A
10 43 BT ] A1 i By BEWF 58 X Al 7K 4= 9% 5 DC il 3R
BT 0. 186 J7 m®/hm? , 4 7K + % PR T
e 2 K 0. 513 T3 m®/hm?, 7K H B R IT
B 2R B B ARAR R I R A AR AR AT SR AEAE AN B Al
TP [ S w8 Y UN LY Y SR N Syl SNl
2, Hob o S e AR T REIR B 2, WAE/K £ 9%
PR DT HC P2 B 4 AR I | 2020—2030 4F 8] 51 £ Fil i
FH B4 B3l 3 A5 3] 4

0.062 1T

VCRE R/ (Jim® « hm?),

0.000<R<0.100

0.100<R<0.250

[ 0.250< R<0.350

B 0.350<R<0.500
B R =0.500

0 100 200 km

(a) Rk £ BHUR VL AL R B

A

—— WO T

VLAE A%/ (Jim® « hm?)
0.000=R<0.100
0.100=R<0.250
0.250=R<0.350

| 0.350=<R<0.500

B R=>0.500

200 km

(b) IRBK L BURVLAE R %
10 2030—2035 MR XKL FIF
LA RE = B S mIER
Fig. 10 Spatial distribution of water-land resource
matching coefficient in study area (2030-2035)

4 X

JK BRI L A S5 A T 2K BT IR 25 A A
5+ GEIEIT KR S AN VERE , 38 K 9 I )
RCRA T, TINET R BN, 8 & SRR OLK
IRV E R R e, B K b B IR
JHAKP- ARt 7 A7 O XA i,
W7 T AN K A e T AR, ST A H B it Bt
KAEST 3 73— T7 TSR A DX IR 7K 28 3% 5, i o % 8
IR PR K BT IR, B K SRR AR RRIN 3
BH IR = 1] ke 552 77 Al 7K B8 R DC e AR RO
%, B L Z KD B S A% SR, i —
77 1T A - 3t ) FH A R B B AR A, B v T TR
A oy — 7 A AR Y AR AL, I e K A X
BUNACT fh BRI AL , S R Al K 345 . IHE
AR BH A A 7K B IR DT S 38 K08 O ¥ A, 7 A 4
FEZK SRRV BT IR DDA A Joy (g Sk L, AR
— Z N T AR TR At 12k — 2 8 B Al 45 A
PUHARZE LA K L B IR VEBC K o KB F13% FH
ST RIR I BK A BT IR T I R K I
TEPRBRLK GE IR AT 22 M B0 RS2 R, Ak 2 e vt 24
ST =TT WM IR B SRR K £ BT IR DT AE 3
B Bm , ERAT AR Tl DO MU AR/, Tl
A K T SR BN, R AR K B & 57 K v
T, BUR R] LUJA B Tlb A At Jay , S Al v 1, DA



55 46 £45 6 ]

SR, S5 <) P A Y B T 2K b TR 2 E RC AR AR B B A 41

T T B BOK L SR IE AR R, JTE BT S R
PRI BH A SRR £ B IR D E 28 BB AR, AR R R
ST LR v ML S R T

FlE HE DU R DY E TN R oA R 3k i 4 T K
TR R R X AR E . TR AR T AT L
I ATA% SR I, T LA R4 1K L B IR DL
i kDA R XK PR VC A A
SLZTCARHIK IR PR GE , FF K LR oK AR
K B ANIE 7K A5 A [ 7K UK 5 TR I, 4 e K R 3
P PRI K BHR B TEE . IR AR SEHfE) 1y K B 44
AR AR T T A0 548 5 7K 38 R B A T, Tl O
AN R K EE A2 R A AR AT ol B 07 P K B, A 9%
D7 THAE S R KA B AR KRR . e, e
AR ZOK B S 1 i, 51 = ATl A B, A
RARTKGEIRAT 2 )1 8 TS BUK B A IR B
KA GRS, IRZARTHK L BRIEROKF

[F]— s DA AN [ 77 b A ] B A T
FEIX IR - GEEAR R | Bleat X oK BT IR AN DT i 2
AR, A2 R B 2% el 7K -+ B R R B K + B IR
2T HIMVC AL OC R, A HH e K BOR , K #E
PER IR A ], B SR BB R, 42 R 7K
T IDRR N & S e S TToa P | S (B 2 7 N
TR AT 320 SR X K + GE IRV, 430 X
IR GRS AR AR A R | O O e X s
HEE K R SR B 2 e I S0

5 4hiik

DITA] B 48 W BT A i X, B 1 R R FH K
S AL T v R R 1 P b i AR AR A I 3
Btk 338 T Al 7K A B8R DT it 2R BOR Ik BE K £ 9%
JRUCHEC R A, FELHEWT .

1) 70 g 48 W B 30 T A9 B 7K W VR DS Tid 2R 5
WA, BB B Al K A B 57 A ™ HE Y A DR EE 1]
L, A K - IR VE FCR B TR K L8R

2)2025—2035 4F - i A H 45 R o . 5
2020 4FAH e, 2025 477K 38 A ) FH b RN 15 FH 1 i
TR AS R FEANAS B fin , bR | 2 i T A 2 0
/D #2030 AR EE B M K R AR E— K
HEHB AR b | B AR S 2025 4F 1) AR 5O F)
2035 4, FEU b A — 251

3)2025—2035 4EHF5Y X 14l K £ B8 YR DT E
F BRI K £ 98 PR DT L 28 B0r SRk /N 1) e 4t
Wi el K B IRVCEC R EO 0. 173 7 m’/hm?
#9280, 186 J7 m’/hm?®, /K £ % U5 T L R 40N
0.509 J7 m’/hm® ¥4 % 0. 513 J3 m’/hm*, 7K+ ¥R

DU IE R 0 25 TA1 RS =y O < KM (3% BH =17 ] ke 5 U
S5 Y BRI T S BROK A B R DT PO AR DAL T
WS FEAE JBEBH A A BT A K B BT PR DT T
R

Z % X #

(1] 3%y, XL, 55, 4. BT CRITIC-TOPSIS [
Eigl K EFEEPER [ ], Adb KRR B R 2423k (A
IRFLA ), 2023,44 (1) :56-61. [ CAO L H,LIU X B,
ZHANG Z Q,et. al. Evaluation on agricultural water and soil
resources in Xuchang City based on CRITIC-TOPSIS[J].
Journal of North China University of Water Resources and Elec-
tric Power (Natural Science Edition) ,2023,44(1) :56—61. |

(2] XU, PR EE , XI2R3 4. [ AN X oK + B U DT AL A 52
ZERL Y. AALK A K B R 27 24l ( AR B ) L, 2019,
40(6) :20-24,74. [ LIU J,BAO Z X,LIU C S, et al. Review
of the study on the matching of regional land and water re-
sources at home and abroad[ J]. Journal of North China Uni-
versity of Water Resources and Electric Power ( Natural Sci-
ence Edition) ,2019,40(6) :20-24,74. ]

[3] HUANG X,FANG H,WU M Y, et al. Assessment of the re-
gional agricultural water-land Nexus in China; a green-blue
water perspective [ J ]. Science of The Total Environment,
2022,804:150192.

(4] XU, 2RI a8, 55, h EK BHEUR 2O PPN S
AEBRFE[ )], RIS IR 5 R 85,2019, 28 (5) - 1080
1091. [LIU Y H,LI Y B,LIANG X Y,et al. Study on water
resource carrying capacity evaluation and change in China
[J]. Resources and Environment in the Yangtze Basin,
2019,28(5) ;:1080-1091. ]

[5] LUO J M,ZHANG H M,QI Y Q,et al. Balancing water and
food by optimizing the planting structure in the Beijing Tian-
jin Hebei region,Chinal J]. Agricultural Water Management,
2022,262:107326.

[6] SHEN Y,ZHANG Y,SCANLON R B, et al. Energy/water budg-
ets and productivity of the typical croplands irrigated with
groundwater and surface water in the North China Plain[J].
Agricultural and Forest Meteorology,2013.181133-181142.

[7] ERIK N, HEATHER S, PETER H, et al. Projecting global
land-use change and its effect on ecosystem service provision
and biodiversity with simple models[ J]. PloS One, 2010, 5
(12) :e14327.

(8] T, M. [XHUREJE B HAE XK L B IR DL T
ST B[], K AR R4, 2023 (5) £ 123-125.
[ WU Y Z,BAO H J. Regional Gini coefficient and its uses in
analyzing to balance between water and soil [ J]. Journal of
Soil and Water Conservation,2023(5) :123-125. ]

[9] U, FMLWE  JEFIBE, . JE-FRiAL TOPSIS [ 3 4 4R
MoK L BRI 2353 5 5 QT [ ] K ARSI



42

eI K R K Rk o RCE 28 B D)

2025 4 11 H

[10]

[11]

[12]

[13]

[14]

[15]

[17]

5%,2022,29(1) :333-338. [ WEN Q,SUN J T,FAN L Y et
al. Evaluation of agricultural soil-water resources carrying ca-
pacity ( ASWCC) and relation analysis based on entropy
weight TOPSIS in Henan Province[ J]. Research of Soil and
Water Conservation,2022,29(1) :333-338. ]
ARSI, A5 SC PR KR SR A e AR K A B R D G
RAN ZFFHA  ATLA TR R[], b E ROk 5
51X 41,2020,41(10) :193-203. [FAN H L,FU W G. A-
nalysis of water and soil resources matching and agricultural
economic growth in China from the percepective of water
foofprint: taking the Yangtze River Economic Belt as an ex-
ample[ J]. Chinese Journal of Agricultural Resources and
Regional Planning,2020,41(10) ;193-203. ]
Yo, JE 2 Mg, Eh e, A5 i A T D e Ml K e B R I A
PEBCRFAESHT[T]. T RIX M, 2023,46(6) :982-992.
[ YANG J,ZHOU D M, MA J,et al. Spatial and temporal
matching characteristics of agricultural land and water re-
sources in the Shule River Basin[J]. Arid Land Geogra-
phy,2023,46(6) :982-992. |
TR TR AT L, S R K BT IR R AR
LeVCEErEar T [ 0] F KL 5K AR, 2019,17(4)
1-8. [WANG J H,HE G H, HE F,et al. Utilization and
matching patterns of water and land resources in ChinalJ].
South to North Water Transfers and Water Science & Tech-
nology,2019,17(4) :1-8. ]
DU J,YANG Z,WANG H,et al. Spatial-Temporal matching
characteristics between agricultural water and land resources
in Ningxia, Northwest China [ J ]. Water, 2019, 11
(7) :1460.
BT, MG, XM, 5T DEA 9 14 1148 7K + %R UE i
BT [T]. B E AR K Rk HL, 2015 (10) : 58 - 61, 65.
[ HUANG K W,YUAN P,LIU G. Research on water and soil
resources matching in Sichuan Province Based on DEA[]].
China Rural Water and Hydropower,2015(10) ;58-61,65. ]
XGEEe, Jr s, B 45 vh [ 7 SCROIE K R BT IR IT IE %
AIRPRBLEH A PP [T ] Al TR %2412, 2023,39(10) -
56-65. [LIU T B,FANG Y, HUANG F,et al. Dynamic e-
valuation of the matching degree and utilization condition of
generalized agricultural water and arable land resources in
China[ J]. Transactions of the Chinese Society of Agricul-
tural Engineering,2023,39(10) :56-65. ]
Az 2R A E R, S ST X TN B
XA oK A BE PR VC B A [T ]. K BE IR AR 7, 2023, 39
(4):118-125,186. [ZHOU L G,JIN J L,ZHOU Y L,et
al. Matching of agricultural water and soil resources in Jian-
ghuai Hilly Area based on set pair analysis[ J]. Water Re-
sources Protection,2023,39(4) :118-125,186. ]
E G, A s XU, A5 T A K B R DL LR AE S
Py v S AT (9], N BRI, 2018, 40 (4) : 55-59, 64.
[ WANG Y D,ZUO Q T,LIU H,et al. Equilibrium analysis

of the matching characteristics of water and soil resources in

(18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

Henan Province [ J ]. Yellow River, 2018, 40 (4):55 -
59,64. ]

e ARAIE, B, A5, S 0] 30 e 4 b M) 28 A R AIE 23
Br[J]. o328 [l {5 5, 2021,19(5) :38-41,4. [ LIU L,
ZHU D S,XIA F,et al. Characteristic analysis of land use
changes in Yan River Basin[ J]. Geospatial Information,
2021,19(5) :38-41,4. ]

AR BPRERE, AT R, A5, 1980—2015 4R # T bk M
FIFAE AR S5 9K 8 3 [ J]. B KT 5 K R R (o
HY0),2021,19(1) :129-139. [ LIAO H,SHU Z K, JIN J
L,et al. Characteristics and driving forces of land use change
in the Yellow River basin from 1980 to 2015 J ]. South-to-
North Water Transfers and Water Science & Technology,
2021,19(1) :129-139. ]

LA, AT, 7, F. BRI K ERER
Gerb g AT S8 8 R [ 1] ZRAEAR L K248, 2017, 48
(7):91-96. [ JIANG Q X,ZHAO Y Z,WANG Z L, et al.
Research advance on the system dynamics used in the soil
and water resources [ J |. Journal of Northeast Agricultural
University ,2017,48(7) :91-96. ]
XM, £ AR E 45 BT R s BRI 1L R
AN AMEFRIACLT]. TFR R A4 (A AR
2022,36(6) :653-658,667. [ ZHAO R P, WANG X,LI Q
G,et al. Optimization of agricultural water supply and de-
mand in Shandong Province based on system dynamics
model [ J |. Journal of University of Jinan ( Science and
Technology) ,2022,36(6) :653-658,667. |

LIANG X,GUAN Q F,CLARKE K C,et al. Understanding
the drivers of sustainable land expansion using a patch-gen-
erating land use simulation (PLUS) model:a case study in
Wuhan , China[ J ]. Computers , Environment and Urban Sys-
tems,2021,85:101569.

BHE, R IE, R WM, 2. 2R T PLUS AR RS 11 Xk
SORA RSB T]. B R RO 2= 54k, 2022,
39(1):84-94. [LI C,GAO B P,WU Y M, et al. Dynamic
simulation of landscape ecological risk in mountain towns
based on PLUS model[ J]. Journal of Zhejiang A & F Uni-
versity ,2022,39(1) :84-94. ]

/N5 BOR R BN 45, HE T PLUS-SD A& 7Y 1 R
TR e T e DX - R FESE (D] TR XIS,
2022,39(4) :1246-1258. [ JIANG X F,DUAN H C,LIAO
J,et al. Land use in the Gan-Lin-Gao region of middle rea-
ches of Heihe River Basin based on a PLUS-SD coupling mod-
el[J]. Arid Zone Research,2022,39(4) ;1246—-1258. ]

LA AR, BT IR, 45 =T UK 4 % 43 (6] VC i
MR, FRBEIR4 ,2011,26(2) :270-277. [ JIANG
Q X,FU Q,WANG Z L,et al. Spatial matching patterns of
land and water resources in Sanjiang Plain[ J]. Journal of
Natural Resources,2011,26(2) :270-277. |

WL BRag 52T, 45 K BT I 2 () 24 i 2R B0 O vk e
HRALI]. KBRS, 2020,36(1) :52-57. [XIA F,



55 46 B4 6 ] SR, S5 <) P A Y B T 2K b TR 2 E RC AR AR B B A 43

CHEN Y,DOU M, et al. Calculation method and application Engineering,2016,32(5) :156-162. ]
of spatial equilibrium coefficient of water resources[ J|. Wa- [29] EBL,HEME, R B, 25 B B R R K £ %R
ter Resources Protection,2020,36(1) :52-57. ] IS DR O R ST [T ]. Al IR 5 M 45 24 41, 2024, 41
[27] WL, 0, 9485, BE T AL TOPSIS A 3] i 3 H 7y (2):360-370. [ WANG Y, JIANG Z H,CHU J Q, et al.
Bk IR E S PEM [T]. AR, 2024,46(4) : 79— Study on the spatiotemporal matching relationship of agri-
85. [ZHANG F,YIN M,ZHANG J X. Comprehensive eval- cultural water and land resources in the Tarim River basin
uation of water resources carrying capacity in the Gansu [J]. Journal of Agricultural Resources and Environment,
section of the Yellow River Basin based on Entropy-Weight- 2024,41(2) :360-370. ]
TOPSIS Model[ J]. Yellow River,2024,46(4) :79-85. ] [30] fRlA, e, R e, 48 MRIETLA ALK £ BT VL
(28] Z=%% 4kt FEWF, 45, fE 22 174k /K + % U DU e 2 7 ik R 5 X sl d ¥ [ 1], K AR RRE R, 2022,42(1) ;150
WA T]. Al T4, 2016,32(5) . 156-162. [ LI H, 157,165.[HOU S T,YUAN W H, CHEN J L, et al. Matc-
ZHOU W B,ZHUANG Y, et al. Agricultural water and soil hing pattern and regional regulation of agricultural water and
resources matching patterns and carrying capacity in Yan'an land resources in Heilongjiang Province[ J]. Bulletin of Soil
City[ J]. Transactions of the Chinese Society of Agricultural and Water Conservation,2022,42(1) :150-157,165. ]

Spatiotemporal Matching Characteristics and Prediction Analysis of Water-Land
Resources in Cities along Yellow River in Henan Province
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Abstract ; [ Objective] Water and land resources are the most fundamental resources for economic and social development.
This study aims to clarify the spatiotemporal matching relationships and variation characteristics of water and land resources,
thereby providing a decision-making reference for the optimal allocation of regional water and land resources. [ Methods ]
Taking the cities along the Yellow River in Henan Province as a case study, a system dynamics model was established based
on a first—order dynamic system and historical data from 2010 to 2022. This model was used to predict regional water con-
sumption from 2020 to 2035. The prediction results were then used as a constraint for the PLUS model to simulate the regional
land use patterns from 2020 to 2035. Additionally, the matching coefficients of agricultural water-land resources and urban
water-land resources were calculated respectively. [ Results] (1) The total water consumption in cities along the Yellow Riv-
er in Henan Province showed an increasing trend from 2020 to 2035, among which Zhengzhou, Kaifeng, and Xinxiang exhibi-
ted a significant increasing trend. (2) From 2010 to 2020, the area transferred into construction land was substantially larger
than that of other land use types, with cropland being the primary source of such transfer. (3) During 2030-2035, the matc-
hing coefficient of agricultural and urban water-land resources were 1 860 m’/hm’ and 5 130 m’/hm’, respectively, represen-
ting increases of 10.06% and 4.7% compared to the 2025-2030 period. (4) In industrial cities such as Zhengzhou, Luoy-
ang, Sanmenxia, and Jiyuan, the matching status of urban water-land resources was relatively good, while that of agricultural
water-land resources was poor. In agricultural cities such as Kaifeng, Xinxiang, Jiaozuo, and Puyang, the matching status of ur-
ban water—land resources was relatively poor, while that of agricultural water-land resources was good. [ Conclusion] From 2020 to
2035, the agricultural and urban water-land resource matching coefficients in the cities along the Yellow River in Henan Province
initially decrease and then increase, indicating an overall improvement in the degree of water-land resource matching.

Keywords; water resources; land resources; water-land resource matching coefficient; cities along Yellow River in

Henan Province
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