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Abstract: Henan section of Shaying River Basin was selected as the study area, and used the InVEST model to assess
the function of water yield services from 1990 to 2020, and combined with the PLUS model to predict the evolutionary
characteristics of land use/cover and the trend of future changes in water production services under the three scenarios in
2030 and 2050, and the results of the study show that from 1990 to 2020, the depth of water production showed a
tendency of increasing and decreasing, and the average water production depth of the section increased and decreased.
The water yield depth showed a trend of increasing and then decreasing, showing a spatial distribution characteristic of
high in the east and low in the west. The water yielding capacity of land use types, from strong to weak, is unused
land, construction land, arable land, grassland, forest land, and watershed, and cultivated land and construction land
were the main types of water production services in the study area, accounting for 77% and 18% of the total water
yield. Under the three scenarios, the total amount of water production in the study area by 2050 is in descending
order: urban development scenario, business—as—usual, and cropland protection scenario. This study can provide support
for the regional development of land use policies, water resource management measures, and territorial spatial gover-

nance programmes.
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Table 1 Area changes of land types under different scenarios from 2020 to 2030 and 2050 (km’)
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2020 25 300.56 2092.61 321.36 303.75 0.44 7068.93

AR R NG 5% -1 206.61 60.34 -32.47 6.03 -0.07 1172.78
2030 BB 5 251.97 -265.38 -51.95 -32.55 -0.08 98.02
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2050 HFHL LR 5 305.09 -259.07 -120.25 -36.08 -0.11 110.42

IREER Jre 1 5 -3695.77 184.85 -101.82 15.28 -0.07 3597.53




#1181 ITHE 5

IR RIS R R K BN EAHIERE R AR S EREU 53

20304 H AR A R 1E 5 T kb 5 AR M i A
3 B T 1 206.61,32.47.0.07 kn?, VR 43 50 A
4.77%.10.10% . 15.91%, i FH b  ARHb | 7K 35k i 24
SIBEAN 1 172.78.60.34..6.03 km?, B4 1553514 16.59% .
2.88%.1.99%. HFHLORIPIE ST, Al B /K353 5]
W0 T 265.38.51.95.32.55 km?, I 43 514 12.68%.
16.16%.10.72%; tH E [ 98 & A S0, HF b i FRE hn 1
251.97 km?® I N 6.05%, A5 B4 AR 5 dEik
) b T FRCRE 3 K ek 22, 380 T 98.02 km®, KA
AR S AR R SRS 5. SHAIE AR EL , I
KIS T HB IS Bl > A i
AR T H AR B AN 1 440.28 km?, 318 4 20.38% , # Hiu
AR D 1 465.86 km?, Y iE 4 5.79%

2050 4F H SR A A 5 T HF B M R FH b T
FUOR 2 380 T 3 464.73 .95.32.0.08 km?, Ui 1 43 3]

[y

(a)20304EBAU

KR /mm L

i 675.11
- (d)2050FBAU
fi%: 0

(e)20504ECPS

H13.69%.29.66% . 18.18%, #t 15 Fi b i | 7K ok i £
A3 BN 3 352.84.188.22 ., 19.07 km?, 34 & 43 51 K
47.43% .8.99% .6.28%. HFHLLEPIE ST, MRCHE B |
AR B D T 259.07.120.25 .36.08 km?, Ja IR 4351
H12.38% .37.42% . 11.88% ; FF Hb 18 FLIE 11 305.00 km?
HEINSR A 1.21%, 38215 FH b e 86 o 388 5 Ok 2% , 484 g
H1.56%. SHAEFAR L, A g 5 R i
i gk b, 2050 4F 35 2020 AE K T 50.89% ; #f H
TR B AT R B 2, B T B2 3 695.77 km?,
WM 14.61%.
242  FEIKEAEAN N B

FETIRT AU SR mT 0, A VD R0I] i 3wl ] e B
FEIKZE [ oA Rk 5 SR O R — 2, S X E 20
ATHEZR D18 J&] 1T 238, IR E X4 A ZEPE R L X
AT LT R AR T A BT

(£)20504UDS

0 50 100 200 km

B9 20304 . 20505 vb FUH Vi 500 B Br 7 7K B S R) 4 AR
Fig.9 Spatial distribution of water yield in the Henan section of Shaying River Basin in 2030 and 2050

mak2 FX3IPw, ARKERHET 2030 405
T 8T R B K R TR A 208.12 mm 7= 7K &
FNE A 79.52x10° m*, 7351 L 2020 4744 i1 T 2.92 mm
1.10x10° m?, FFHb =K m e /b 1.50x10° m* 22 3% H b
1 3.19%10° m*; 2050 4F P2 /K R EE A 4 214.11 mm
FEIK EEFIAE A 81.77x10° m*, 4391 . 2020 4E 14 0 T
8.91 mm F13.35x10° m”, # ) 6.28x10° m* | 1% H
HoAE N 10.14%10° m®,

FEHB O IE 5 F , 2030 4F V0 @il i Jakm] 5 B =7k
R 205.54 mm = /KB i3 K 78.55%10° m®,
435 EE 2020 ARG H T 0.34 mm 1 0.13%10° m?, k4l ™

KB 1.74x10° m*, #E H Hb I 2D 0.62%x10° m?;
2050 4F 77 K % T3 4 205.59 mm ., 77K B2 i A
78.57x10° m’, 5 20204740 T 0.40 mm A10.15%10° m®,
PRI AN 1.48%10° m® A FHHBI /D 0.17X10° m?,

W R R ST, 2030 4 V0 BT 3t 3aan] e B = /K
R TR 208.80 mm ;= /K &5 Fil Tk 79.81x10° m?,
S G 2020 4E85 00 T 3.69 mm F 1.39X10° m*, b ™
KRk D 2.03x10° m*, 315 T Ho 38 0 4.02%x10° m?;
2050 4F 77 7K TR BE T T A 214.83 mm 7= /K 18 Fi T A
82.04x10°m* B 2020415111 1 9.63 mmA13.61x10° m*, #f
H =K 6.79%10° m? B I 1 10.94%10° m?



|‘ - -
54 1-“'54&3’-5-&:* %4745
£z2  2030.2050 FEibFUATRIE B R KR ERTL
Table 2 Water yield depth and changes in the Henan section of Shaying River Basin in 2030 and 2050
0 B A7 KR B /mm IR E AL AL B fmm JK A E/(X10° m? K AR R/(x10° m?
Ay I 5t R PR KGR FEIKBR A e/ FEIK AR /(X10° m®) FEIK AR A/(X10° m®)
AR A heTE = 208.12 2.92 79.52 1.10
2030 BEHL ORI 5 205.54 0.34 78.55 0.13
IREE K RN 208.89 3.69 79.81 1.39
AR et 5 214.11 8.91 81.77 3.35
2050 BB ORI 5 205.59 0.40 78.57 0.15
IR Je i e 214.83 9.63 82.04 3.61
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Table 3 Water yield by land use type in 2030 and 2050 (x10°m®)
Ay B i) b sith B, et FH AL
2020 53.21 2.52 0.61 0.05 1.32x107 21.39
HARE et = 51.71 2.64 0.48 0.12 8.36X10™ 24.58
2030 BRI 5 54.95 2.24 0.45 0.14 7.17x10™ 20.77
IRAR A RS 51.18 2.64 0.47 0.12 8.83x10™ 25.41
HARE et = 46.93 2.80 0.37 0.13 8.03x10™ 31.53
2050 BRI 54.69 2.23 0.33 0.10 6.89%10™ 21.22
IRAFL R 17 46.42 2.80 0.36 0.13 7.94x10™ 32.33
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