20234 10 A | A R A= 5 54 % 4 10 1)

doi:10.6041/j. issn. 1000-1298.2023. 10. 032

EF CLUE - S (S E e TS

F o KE®R IT#E K OB KIHF Fak

(ARALAR MY KA K 5 AR T AR B, WA /R 150030)

FEE: DIBR REC BFST X, 2 4 2000 ,2010 ,2020 4F 3 11 4 R A ACHE , DA 4 3R 3h 75 B R0 % % 6 I 1 ik
A3HT A R FH B 28 A8 4k 35 F CLUE — S B2 TR % BF 58 X 2030 4F - Hi il FH A8 A6 46 5 34T RS 1030 3F , 8 4R kb R R
FA 25440 3 R BRI 2030 4E + R AR Ak AR SRy, di S5 %t 3 B B Bk A BV S AT IR . 2R R BT IX
- bR A28 R LR db Sy 2, 2000—2020 4F £R AR R b L K M RN T M 2R 5L 1 N S, PR b R R b 5 08D
2000—2020 4F + Hi F| FH 5% % 32 28 & Az 4F B st 0l R AR bR 22 18] ,2000—2010 4F %M i B A B 22, BF IR 2, FR Ak
Feb % BB R 52010—2020 4F #RMEE A5G TR 2, ROk 2, BF s B . CLUE — S A5 4 Xt 458 ) il 3 1+
Hb R AR A6 BLAT R A IR L BE T, Kappa 3R £0CH 0. 894, A5 401 S (AR B2y 91. 18% 5 JE LR 155 55 7 Bk Hhy . 5% b 1 /K 1 b
5 T B 2D, JH b b 28 TR R o s gl R R SR B T AR i 23. 68 % , A 1 b R T AR R A AR A, Al b 2 i AR
P s A ARG S T S AR & SRS SR A B o AR VT M 48 br M R FIEAN B3, A0 A7 T H 5 10 3 A il 52 R Bk i 4
F3E H XA T A AT KRB 96% LA b, ANEHLIX A AR T 4% o W58 25 AT Sy Jin ik R O Bk b i g ik 5 4
PRI SR AR B B AR FRE 2 A B b R VR R LR 2 R

FEER: BEHOE B PEPE M ; CLUE — S MM #ER24E M 5 + R FHAR (b 5 B8 1 Tl 37 4k
FRESHES: F301.21 TERARIRAD . A SEHS: 1000-1298(2023)10-0329-11 OSID: &

Suitability Evaluation of Cultivated Land in Naoli River Basin
Based on CLUE — S Scenario Simulation

LI Heng CHEN Guoyin WANG Shijing ZHANG Zhen ZHANG Zhiwei JIN Huanhuan
(School of Water Conservancy and Civil Engineering, Northeast Agricultural University, Harbin 150030, China)

Abstract. Taking the Naoli River basin as the research area, three periods of land use data from 2000,
2010 and 2020 were selected to analyze the spatiotemporal changes of land use from two aspects; land use
dynamics and transfer matrix. The CLUE — S model was used to simulate and verify the land use change
pattern in the study area in 2030. Three scenarios, namely baseline, agricultural development, and
ecological protection, were used to predict the land use change pattern in 2030. Finally, the adaptability
of cultivated land under these three scenarios was evaluated. The results indicated that the land use type
in the study area was mainly cultivated land. From 2000 to 2020, forests, wetlands, water bodies and
artificial surfaces showed an increasing trend, while cultivated land and grassland showed a decreasing
trend. From 2000 to 2020, land use transfer mainly occurred between cultivated land, grassland and
forests. From 2000 to 2010, the grassland area transferred most, followed by cultivated land and forests,
with the opposite area transferred out. From 2010 to 2020, the area of forest transfer in and out was the
highest, followed by grassland and cultivated land. The CLUE — S model had good simulation ability for
land use change in the Naoli River basin, with Kappa coefficient of 0.894 and overall simulation
accuracy of 91.18% . Under the baseline scenario, the area of cultivated land, grassland and water
bodies was decreased, while the area of other land types was increased. In the context of agricultural
development, the area of cultivated land was increased by 23.68% , and the artificial surface area was
not changed, while the area of other land types was relatively small. The ecological protection scenario
was exactly the opposite to the agricultural development scenario. According to the evaluation index

system and the evaluation model, it was calculated that the cultivated land located in the suitable area
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accounted for more than 96% of the total area, and the unsuitable area accounted for less than 4% . The

results can provide scientific decision-making for cultivated land quality construction and management in

the future.

Key words: cultivated land suitability evaluation; CLUE — S model; transfer matrix; land use change;

Naoli River basin
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Fig.1 Schematic of study area
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Tab.1 Description of earth type

o5 2 EaS

0 B FHF Rl AR A 4 0 =, A5 K BV Tt IR R S b AR R R KB | D R AR A S TR A SRR R 3T
b 28 B TR AR B b, LR A B i ) 46 AR 25 28 B A 0 A

20 B e AT 76 B 56 55 B2 ) 30% 1 -+t , 45055 94 0 V) Wb RS St B AL L BRI bR TR SE AR, DL B W e 5
1 10% ~30% KB bk b

30 Fid RARFEARI O 5, HLAE R T 10% (9 bbb, G 455 5 JB0 55 e A0 A 200 B 52 6 0 T, A R i ol X T 35 45

50 Wi N7 Bili R K 38000 22 s, A 1R AUK B @ 0 o, 2 KA VAR SRR Y . LTS Y RE TR PR I TR R T
AR PR/ AR VIR T LT AR RV

60  JKik i 1, 915 1 25 7K 7 o 0 DX, A VLR Y KR B A

80  AdEibF N TARE IS S R M 3R A A A 2SR R T S R A, AN AL 1A Y A b R K A

i (DEM) S 5 - 3% [ & A 48 M K Js (NASA) 4 Bk
1) 4387 4 BE 4% 30 m DEM %45 (NASA DEM) , 7
Fiihf S E A NP E N AR
{H (GDP) Hv [l 7K 3 % o B8 A v 6] 3 J 5040 1 oK
R 2 BE B R 3R B8 R 2 5 s PG Chup: /
www. resde. en) o 38 pH {E X4 T 58 ] R
B U8 T 1 55 e e SR rh oo 9 b R A L
Jo 4

FIHT ArcGIS 10. 6 B K B A% K dls (bR
DEM | A % B \GDP |+ 8¢ 3 18 8 B F1 + 3¢ pH {H)
AR HECRFE VHE A S I BRUAT 2 B I i d
100 m x 100 m FéBA% 121 )23, A 398 ) 1 % B 1 3 pH
(HZHEAT 4 G A Ak 35 6 2k o B0 (BB K R )
S8 BTG BN R A o B R R . SR )
A T 22 507 v A I 2 23 18] 3 BT — K SC 4 M
T HARE, 2% FloiE B B 2 2 A4 BRIC IE B T 2L 4R
I, A4 CLUE — S BERITE SR, il 4 1 9K 2l B 7 7] LA
Gy N A SR P F (DEM, 3 3 By, 55007 9 BE 2
KRB, 52 AW AEEE, 5ii— ..
= VURGEBSEEE, HEREE IR ) Akt S H R
F(GDP N B ) o A S Y M 3 A0 152 52 42
— % WGS_1984 _Albers, 8 R B J5 12 50 K /N K
100 m x 100 m,

3 BARAIE

3.1 A ASIESE

TEFE B — b R B A B f 2R A R 3 28
JE 53 A AF 91X A b ) A A ) R
3011 H— bR sh A

B — - i B0 25 B SR AR5 DX P — b 2
AR AR, E R, 3 B S TR A 5T 8 2 4k
O BR8], 28 DI AR AF 58 01 0 8 Ak AR L 15
AW

S, 1

, =S,
K= 3 - x100% (1)

K K——wF5E W80 — + b R 2 25
S, —WF 5% 140 400 B — 1 b ) 2 g AR
S, ——HfF 5% A A I B — - b 1) R 28 78 1 AR
T—W 58 i Bt
2T AR, K 5T X P i ] 2 R A AR
b4,
3.1.2 LA A
L5 R B 245 B R AE W5 XN - Hb ) 28
R 25 BE AR I 2R 5 AR AR TR A 20

Y ALU,
== x100% (2)

%;Lm

A L—288 LR 3h &

LU ——WF 5 W50 @ 28 2k 1 7R

ALU, ,(—— W5 TT IR R 45 R BEN 26 @ 2K

2 I Sy JF Al b 25 1% T RRL 8 % (B
b2 B
3.2 ITHMARBER

b T e B JE B 2 Markov A58 H1 75 4 M ) HT/
BREALHE S T . R Markov #5181 /] DL 5E
A b A FH R ok R S Y
B e gk o

L

n

A, A, A,
AZI Azz AZu

A=l ] : (3)
Anl AnZ e Ann

N —
i B 51 I 2K
3.3 i BT HEMS TN
CLUE — S B 5 3 3 11 4% P 2 1§k 2 28 3% B
S P T HI 2 2 M M) P25 A R R )
BO OB A BOHR (L 45 « HLHE B3 4T 4
ISR, A M0 U - ) D 2K 80 T L SR ik s )
I3



332

Kk

Bl

L

i 20234

3.3.1 RS H 1 A O Bl % Ak B

1 UK Bl 95 I e 45 5 W 9T IX S PRl O, O
R ) B4 1 T 25 BCPE LUK B4k 15 o0 KD (25 Rl
L 12 [ AL o 28 B4 I 22— B0, JHC U o8 BB 3 8

A LS A ] AL RS, in e S IRt A
DR SR AR B DR AL ADORS JEE 1 B e R 1

555 I 5T IX 52 B 19 B0 19K B PR 5 8 BROMK 9, A
SCHEHULS AN IRBIH T (£ 2) .

x2 EHETFLAE
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Tab.4 Coefficient of elasticity of land use transfer
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Tab.6 Land use dynamics in study area from
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Tab.7 Naoli River basin land transfer matrix in 2000—2010 hm’
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F 8 2010—2020 FEHE AR LB ERE

Tab.8 Naoli River basin land transfer matrix in 2010—2020 hm®
% Bt etk [0 L RN TN T it
Bk 1453 867.00 22 054.60 14 965. 90 2321.48 1459.49 9293.41 50 094. 88 45092. 19 1503 961. 88
FEAK 20017. 80 432 856. 00 33 143.40 1 440. 32 767. 95 411.15 55 780. 62 56 508. 08 488 636. 62
i 15 009. 00 34 049. 80 71 016. 00 750. 56 777. 69 850. 39 51437.44 49 088. 29 122 453. 44
T2 b 3 868.51 53.03 411.70 101 046. 00 1115.59 10.29 5459.12 7195.92 106 505. 12
KA 1519.45 150.25 255.58 2 681.23 10 345. 40 22.53 4 629. 04 4 129. 66 14 974. 44
N i b 4677.43 200. 40 311.71 2.33 17.93 27 826. 20 5209. 80 10 587.77 33 036. 00
it 1498 959.19 489364.08 120104.29 108241.92 14 484.05 38 413.97 2269 568
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Fig.2 Present situation of land use in Naoli River basin and forecast results of CLUE — S model
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Tab.9 Everywhere class simulation accuracy

2k Hi it PN L 10 K N Hh 5% it
HitA% %K 1494 961 485 615 126 978 107 942 14 956 39116 2269 568
A% 1 B 5 1435790 420 398 73 041 100 625 10 477 29 152 2069 489
W R/ % 96. 04 86. 57 57.52 93.22 70. 05 74.53 91.18
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Tab.10 Land use type area under different scenarios hm’
15§ 5 Bl AR HE 1 b K A4 N 1 b it
2020 4F 1494 961 485615 126 978 107 942 14 956 39116 2269 568
2030 4FEHLL 1 5 1 490 099 486 424 124 538 109 833 14 488 44 186 2269 568
2030 4F 4l K 1 5 1 848 900 242 778 63 458 64 744 10 572 39116 2269 568
2030 4F A AR 1 5 1153 158 728 146 190 508 140 576 18 064 39116 2269 568
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Fig.4 Evaluation results of cultivated land adaptability in 2030
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Tab.11 Acreage statistics of cultivated land

adaptability evaluation

FL LR 5t fell & A 5 AR R
£ (IR AVANN L A F AV L VA 1 - VA TS
hm? % hm? % hm? %

HIX 450 608 19.85 426690 18.80 367 174 16.18
1341013 59.09 1197922 52.78 1068 453 47.08
I X 417 505 18.39 633974 27.93 750468 33.07
BHIX 60442 2.67 10982 0.49 83473 3.67
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