% 33 BH 3 W K EARFEF S Vol.33, No.3
2026 4 6 A Research of Soil and Water Conservation Jun., 2026

DOI:10.13869/j.cnki.rswc.2026.03.017 CSTR:32311.14.rswc.2026.03.017
PR, sk, sREE, 45 IR AL 5 R WENE 2 5F X AL S B I 2s AR A RIS IR [T ], K R ARFFIIFSE L 2026, 33(3) :322-332.
Chen Yuheng, Zhang Lianpeng, Zhang Zhichao, et al. Spatiotemporal changes and driving factors of ecological quality in Huaihai Economic Zone

under urbanization[ J]. Research of Soil and Water Conservation,2026,33(3):322-332.

Wl AR Ty 5t B i e OF XA
Inf 25 28 A6 B QR Bl I =%

e, KE®E, KEL, x|

TR o B 22 5 0k 2 BRI 2 e, 195 A0 221116)

& E: [BAI] W 2000—2020 45 1 2057 X AR 25 T 00 B 25 A8 B, 8 7 AR A AR A i E B ORK 3h (R 38 L Ho s 14
JHALEL, 9 KA SR 5 LR L3R e R 24 Hs . [75 351 3L T Google Earth Engine *F- 5, F ] 2000—2020 4F:
54 S5 MODIS 3240 1 3 B4 S48 8 (RSED , 45 6 FL A - 15 22 B IR R I RY 5 4t 43 7 26 285 T 4 78 AL RPAIE |
IR S AL B A RO . D& SR ] (1) 3 = 47 )l ¥ 28 9% XA 25 0 i B A k3, 75.89 %6 1) X Jk RSET i 3 2
Tt HMH H 0.470 T+ 2 0.577, 25 [A] 43 A5 52 & 3% IE A 5%, 60.43 % R IX SR AT A7 78 1B A0 KU 5 (2) = 3 R FH 2780 | [ /K R 7L i
JEEBIK AT, AN R IR W 5, b A R F 5 K R 38 R AR O B (30 B 1A b R A
oAb WA R AR AL DGR T S BUR S AE ST R R, [ZEI8 ] g 28 U IXAR 2 0T B A AR ) G L 1K B 2 S
58, A A B 5 S PR 0 38 B AR R AR A AR A 0 S HL R B R L b AR R 5 A SR S KA S R
GE R 4R T .

KA ASHE R ; BEAESERRSED; HibFIHZ M ; #E25X; FHiEkE % (GEE)

Hh B 4 %S :X826; X87 SCERARIAAD : A MBS :1005-3409(2026)03-0322-11

Spatiotemporal changes and driving factors of ecological quality in
Huaihai Economic Zone under urbanization

Chen Yuheng, Zhang Lianpeng, Zhang Zhichao, Liu Wei
(School of Geography, Geomatics and Planning, Jiangsu Normal Untversity, Xuzhou, Jiangsu 221116, China)

Abstract: [Objective] This study aims to clarify the spatiotemporal evolution patterns of ecological quality in the
Huaihai Economic Zone (2000—2020) , reveal the main driving factors of ecological changes and their interaction
mechanisms, and provide a scientific basis for regional ecological protection and land-use optimization.
[ Methods | Based on the Google Earth Engine (GEE) platform, the remote sensing ecological index (RSEID) was
constructed using moderate resolution imaging spectroradiometer (MODIS) images at five time points during
2000—2020. Single-factor and interaction-factor detector models were applied to quantitatively analyze the
characteristics of ecological quality changes, driving mechanisms, and the effects of land-use conversions.
[Results] (1) Over the past two decades, ecological quality in the Huaihai Economic Zone has generally
improved, with 75.89% of the area showing a significant increase in RSEI. The mean RSEI rose from 0.470 to
0.577, and its spatial distribution showed a significant positive correlation. However, 60.43% of the area still

faced degradation risks. (2) Land use type, precipitation, and temperature were the main driving factors, and
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anthropogenic factors also had significant influences. Among them, the interactions between land use and

precipitation had the highest explanatory power. (3) The mutual conversions between cropland and construction

land dominated land-use changes, and rapid urbanization led to declines in local ecological quality. [ Conclusion] The

ecological quality of the Huaihai Economic Zone has generally improved, but regional differences are obvious.

Land use changes and their interactions with climatic factors are the key mechanisms of ecological changes. It is

necessary to strengthen intensive land use and ecological protection to realize the sustained improvement of

regional ecosystems.

Keywords: ecological and environmental quality; remote sensing ecological index (RSED ; land use change;

Huaihai Economic Zone; Google Earth Engine (GEE)
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Ay NDVI NDBSI  WET LST RSEI

2000 0.692 0.549 0.488 0.653 0.470
2005 0.718 0.519 0.509 0.593 0.483
2010 0.783 0.385 0.523 0.557 0.533
2015 0.700 0.386 0.510 0.580 0.533
2020 0.677 0.511 0.608 0.577 0.577
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Table 3 Areas and proportions of ecological and environmental quality levels in Huaihai Economic Zone in different years

RSETIT4% 0y 2000 2005 2010 2015 2020
T R /km? 1050.42 2705.98 1225.03 1116.25 50.47
& At/ % 1.12 2.92 1.32 1.20 0.05
N T /km* 19941.38 19920.66 15556.44 15057.63 7907.27
o HAa/% 21.32 21.48 16.77 16.18 8.49
N T R /km? 66548.23 55506.37 44675.99 47129.59 43602.45
i B/ % 71.15 59.86 48.15 50.63 46.82
T AR /km? 5729.07 14245.87 30364.68 28475.37 37742.36
i A/ % 6.13 15.36 32.73 30.59 40.53
. [/ km? 258.69 353.85 956.57 1304.77 3826.72
e HA/ % 0.28 0.38 1.03 1.40 4.11
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Table 4 Results of ecological quality changes in Huaihai
Economic Zone (2000—2020)

A Y T A/ km? B/ %
ENTEN 2 20442.86 21.38
AR E L 27943.31 29.22

% ETH 44623.89 46.67
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Fig. 2 Analysis of RSEI change trend and future
trend in Huaihai Economic Zone
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Fig. 3 Cluster distribution in Huaihai Economic Zone
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Table 5 RSEI factor detection results
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Table 6 Land use transition matrix in Huaihai

Economic Zone (2000—2020) km”
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Table 7 Mean RSEI variation matrix for different land use conversions in Huaihai Economic Zone (2000—2020)
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