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Abstract: Taking Huaihai Economic Zone as an instance, the spatio-temporal evolution of land use were analyzed from 2003 to 2023.
On this basis, the spatio-temporal heterogeneity and spatial agglomeration of landscape ecological risk were identified for different
historical periods and scenarios by combining PLUS model, spatial statistical method and ecological risk assessment model. The
results indicate the following: (1) The land use types in Huaihai Economic Zone were mainly cultivated land and construction land.
The overall land use pattern has not changed much in the past 20years. Concretely, it mainly manifested as the transformation of
cultivated land into construction land. (2) The landscape ecological risk index (LERI) firstly increased and then decreased. In
addition, the index was high in the east but low in the west of the study area. Furthermore it was relatively high in the north but low
in the south. (3) The Moran's / index of the LERI decreased first and then increased. However, the local spatial agglomeration were
mainly 'high-high' and 'low-low' patterns. (4) The LERI under the three scenarios of natural development, economic priority and
ecological protection were 0.2470, 0.2451 and 0.2489, respectively. Under the ecological protection scenario, high ecological risk
area accounts for the largest proportion across the whole regions. In contrary, the area of low ecological risk area accounts for the
largest proportion in the scenario of economic development.

Key words: landscape ecological risk; PLUS model; multi scenario simulation; Huaihai Economic Zone
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Table 2 Land use change in Huaihai Economic Zone from 2003 to 2023

ik 2003 1F 2013 1F 2023 4E BE(%)
TR A (km?) i H (%) T AR (km?) 07 (%) T A (km?) dH(%)  2003~2013 4F 2013~2023 E 2003~2023 4F

Hih 76403.21 79.96 72955.95 76.35 70225.96 73.49 -4.51 -3.74 -8.09

P 1298.96 1.36 1221.50 1.28 1507.96 1.58 -5.96 23.45 16.09

Tt 1237.31 1.29 906.70 0.95 660.91 0.69 -26.72 -27.11 -46.59

KR, 3103.03 3.25 3769.23 3.94 3404.59 3.56 21.47 -9.67 9.72
feardathii 13499.09 14.13 16689.99 17.47 19754.28 20.67 23.64 18.36 46.34
A 13.41 0.01 11.65 0.01 132 0.00 -13.13 -88.66 -90.15




2116

o[ F

R

45 %%

112003 {12013 Biti202

o 112003
e 2% #2023

BeHIHI2013
B 12003

s

=203

SH A R

K2 B R RS S

Fig.2 Land use transfer mulberry map of the study area

4 11202 3=
ﬁiiﬁzoza«:

4’7 =

WE 2 Pros,20a (A H A% B i AR 05 K, A
9236.64km> ;1 2003~2013 4E# H 4153.04km?, 5%
A5 Sy v FH M () T A A 3176.48km?,2013~2023 4EHF
Mo B 5083.60km’, B AR gt B M T AR K
4248.88km?. [ I A 01, BF 5 X7 494 4t 4%t ) 2 22
K B, 2003~2013 4R 2 3 H ARy R
T A 19.84km?,2013~2023 4 2 ¥ I HBHEAR Ay 4
(ITHI RN 1328.84km’, 4 W B 45 A A it R A5 236 1)

FREEAHEE, BB 2 AR R AU B Bt 20a )
FRHLEEAS g B (R TR 20590 4 183.44 A1 132.08km’,
F2 B A A v B i B R A ) B b R S 2
AN BES> RS 346.20 F1 304.92km?, 73 A 4% J=) KX
bRt 1) B b B 11X 38— 3

2.2 2003~2023 450 AR A XU I % 5 4L

221 SRS INTAEACREE  2003~2023 4
YRR 28 B DX 00 A 2 DX Fig I S /N 388 i i
BEAI IR AR A 34 B XURS F 5 AN 0.2529 15 42 0.2547,
MG B2 0.2486. AN [ A= 25 MBS S5 L (M A vl 45 2R
(3 3)ATHEHFFX DMK BARAES KRS E,3 ME
B3 FTIAR S dy LRSS 50%. i 2B 2 ARG R 2R 2%
JRU 56 ARG 2 24 XU 55 0 1 o B 2 5 184 Jon g i R
TR A 3 s e A2 S AU S5 10 BB 6.80%
WA 7.22%, 1M J5 FEAR A 5.26%; 1 A 4 KU 25 4%
[ oty bl 52 40 B S 3 I 9 AR A 34 BN 40.17% %
K45 34.04%, B¢ o BTN 42 39.48%. AN ] A= 2 JXU 5 452
2 AT RRAS AL I B K, 2003~2013 FERR AL 25 XU
SRR AR I KN 40.85%;2013~2023 4E AR A
DR 25 2% () T AR sk e K, 27.15%.

F*3 2003~2023 FARRESREZRMERG L
Table 3  Area and proportion of different ecological risk levels from 2003 to 2023
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Fig.3 The transfer of different landscape ecological risk levels from 2003 to 2023
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Fig.4 Spatial distribution map of landscape ecological risk from 2003 to 2023
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Table 4 Area and proportion of local spatial autocorrelation

types from 2003 to 2023
R RERX RAUERX -mEEX
Oy mEA L ER L ER L mR 4
km’) (%) (km) (%) (kmd) (%) (km) (%)
2003 114.52 1199 047 005 5525 578 213 022
2013 114.05 1194 190 020 53.82 563 3.56 037
2023 176.65 18.49 5525 578 9793 10.25 5572 5.83
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