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Simulation of the future land use scenario and prediction of maize potential yields in Liaoning Province

PU Luoman

(School of Public Administration, Hainan University, Haikou 570228, China)

Abstract: The CA-Markov model was employed to simulate the land use scenario in Liaoning Province in 2050 to explore the impact of
future cropland change on crop yield potential and ensure future food security. The Global Agro—Ecological Zones (GAEZ) model was used
to predict maize yield potential in 2050. Finally, predictions of the spatio—temporal changes in maize yield potential during 2020—2050
were examined. The results were as follows: The predicted area changes of different land use types in Liaoning Province over the next 30
years were mainly caused by a decrease in dryland and woodland (297 800 hm* and 250 500 hm’, respectively), and an increase in
built-up land (555 500 hm?). The interconversion of different land use types was mainly from different land use types to dryland, and from
dryland and paddy fields to built—up land. The total maize production potential and average yield potential in Liaoning were 3.93 million
tons and 7 830.56 kg - hm™, respectively, based on the simulated cropland scenario for 2050. The maize yield potential in the northern and
southern regions was more than 8 000 kg« hm™, much higher than that in the western and eastern regions. From 2020 to 2050, the total
maize production potential decreased by 6.31 million tons, and the average maize yield potential decreased by 679.57 kg + hm™ due to
cropland change. Maize yield potential increased by approximately half of the dryland. Therefore, Liaoning Province should formulate more
ecological and environmental protection policies in the future for prevention of excessive reclamation and built—up land expansion to ensure
future food security on the premise of ensuring the quantity and quality of cropland.

Keywords:land use scenario; maize potential yields; CA-Markov model; GAEZ model; Liaoning Province
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Figure 1 Location of the study area
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Figure 3 Simulated land use scenario(a) and interpreted land use map(bh) in Liaoning Province in 2020

— 1178 —

http://www.aed.org.cn



T 2 AT R R R AL R KA 7 v T

2022 11 H

iR A 5 TR 3 R 2020 45 - R AR 5 R fi
PR LA FHIE . B 2000—2020 4F 22 FIEE4ML Y +
Hu R AR A 64T & 0, SR A FOM 7 i 115345 4
bro H.W.M.FHIN 53504 35.45% .7.84% .20.15%
1.64% #1134.92%, [F It RC.SC .EQ .EA F1 TE 43 % N
55.60% . 37.09% . 18.51% . 3.28% H1 21.79%, FOM J
54.47% (1K 4) , 15 B CA —Markov 15 78U {1 42 $00KE & 14
Al BAN, T EQ KT EA, Wi iF CA-Markov 5
RURTALL ) 2020 4F 4= A &5 i A 7 - b R R T 7Y
A—FEE 2ok A iR 2, B Markov 3836, Wi E2S
[ 43 AciR2E , R CA f5E 5,
3.2 20202050 FiX & TR AT

AHFFE AL T 2050 453 7244 1) - o R AR 5,
FFHE L 2020 48 0y A R B 2E AT &, w1
2020—2050 4F 45 + Hh A I 2R R A T AR AZ Ak (R 1) .
2020 4FF1 2050 4F , 107744 1 - b R FH 2 50 34 Db
FTEEH A 4 0 29 4 R T AR B 40% F135%

SC=37.09%

L RC=55.60% 0 Nz 3
O FORRRER)
O H(drH)
W MCRArH)
O wsiar)

4 EFFOM 773%H92000—2020 i 7 A ZE LA R 46 4R E

Figure 4 Index values of simulation of land use changes during

2000—2020 based on FOM method

IR FH HiL 08 TR N A 24 1%

T 25 5 B R, 2020—2050 4R T A £ T
JH Hb % 18T AR RA L ) 43 0 3S 0 T 55.55 77 hm il 3.84
ANE S 8, S HRRHL TR 500 T 29.78 J7 hm* il
25.05J7 hm?. BE Ak, 7K HH R M ) T AR B g ik 0
FEWIAR 30 440 T4 ORI FHAR AT RE AR £ 19 ]
A RISk R =, (R TR] s T R Bl 2 B 55 B R A
JERE LB 5

&l 5 24 2020—2050 4F 10 7748 45 L LA 2R AL Y
SRR AR . B8R 2020—2050 4F 2L HE
b s 25 1] 5 M A0 DL R K R SR M ) 3k & T
BEAL N T, {H 2020 455 1 TR ALK, T I 2R 1Y) EL

~ I 4 a a I I
= = & 5 = = =
PF1 0.75
DL1 0.60
WL1
0.45
GL1
WBI 0.30
BL1 e 0.15
-
0

At PF AR FK I DLAC TR S WLARZ M ; CLAC T 5t ; WB
AR BLARIL S 10 it s UL AR T
e 110202047, 240K 2050 4%
PF is paddy field ; DL is dryland ; WL is woodland ; GL is grassland;
WB is water body ; BL is built—up land ; UL is unused land.
The number 1 represents 2020, and 2 represents 2050

5 20202050 FT T EHE TR R B M EB B RER

Figure 5 Transition probability matrix of land use types in

Liaoning Province from 2020 to 2050

Fz 1 20202050 £ & T F AR B WERE LG4

Table 1 Area and area proportion changes of various land use types from 2020 to 2050

A - R e LR
Land use type IR/ hm? LA AT hm? I EL Change of area /10*hm? Change of prop‘ortlon/
Area/10*hm* Proportion/% Area/10*hm* Proportion/% Percent point

7K H 94.25 6.52 86.78 6.00 -7.47 -0.52

it 527.41 36.49 502.36 34.76 -25.05 -1.73

M 614.44 42.52 584.66 40.46 -29.78 -2.06

B 46.82 3.24 41.10 2.84 -5.72 -0.40

TR, 42.27 2.92 51.62 3.57 9.35 0.65
WS T it 106.38 7.36 161.93 11.20 55.55 3.84

AT 13.63 0.94 16.75 1.16 3.12 0.22
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