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Abstract

Land Use/Land Cover (LULC), as a critical environmental factor, is closely related to residents’ living
comfort and ecological sustainable development. Regional integration, as a major direction of con-
temporary urban development, is the focus of this study, which examines the integration process of

SCEG|I T, KR A RN b S S O M R AR R )], PR LR TV, 2025, 15(4): 575-585.
DOI: 10.12677/aep.2025.154065


https://www.hanspub.org/journal/aep
https://doi.org/10.12677/aep.2025.154065
https://doi.org/10.12677/aep.2025.154065
https://www.hanspub.org/

ST

the Chang-Zhu-Tan urban agglomeration from 2000 to 2023. Using remote sensing data inversion
technology, this research employs methods such as land use dynamic degree, transition matrix, and
landscape pattern indices to reveal the spatiotemporal evolution of LULC and its impact on the sur-
face thermal environment. The study finds that regional integration significantly enhances spatial
connectivity and agglomeration effects between cities, with continuous expansion of impervious
surfaces at the junction of the three cities. In the early stages of development, the primary trend was
the conversion of ecological land to construction land and cultivated land, while in later stages,
large-scale ecological projects led to a recovery of forest area, forming an evolution characteristic
of “reduction-restoration.” Based on the XGBoost machine learning method, it was found that the
landscape patterns of different land cover types have varying impacts on the surface thermal envi-
ronment. The research confirms that regional coordinated development has a phased reshaping ef-
fect on land use patterns and the surface thermal environment.
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Figure 1. Overview of the study area
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2023 SEM R E B M EGE, X 9 AR SRR (1 Bk, 2 ARAR, 3R, 4 HEJE, 5KBK, 6 UK,
7 Hith, 8 ANIFEKI, 9 WHL)HEAT T2, SAHERZIAF] 80.00%. AKX CLUD it T H 02, #
K 20 3 B I MM, MR EHIE K E T MOD11AL, %7 B2 KAKRIE, FESHEN 1 TK,
EA T KVE BRI AL X 34T

2.3. ARAZE

2.3.1. BIEEEHES
BN AT DL B A 00 52 3 7] -+ M 7 26 2870 (AR AL SR, X2 . MR A] S R 4

DOI: 10.12677/aep.2025.154065 577 IR R AT IR


https://doi.org/10.12677/aep.2025.154065
https://cloudcenter.tianditu.gov.cn/administrativeDivision

ST

Wi RN 8]0 BA—ZNZS BE R LA S BAZ R A (A B, THEE AR R

St2 _Stl

K= x%xm()% (D

A, KRow O~ 2 BN R L HER RIS T Sv S, 43 Az BE i B SRR TR . K (B AR
PR T A R HA A 6 8RR . 55 BB W LR R B R AR %, AR
" AS.
S:Lxlxloo% )
2>ns T
A, SO BU SR & H ORI BAS L S, i es i R im i AS, O i B ;7 R
mf; T N K.

2.3.2. :HFIALZEERE
b AL 25 & F6 8 (Land Use Intensity Index, LUI)& PPl X I A6 R E B T H, HAEZOET
IR 2 G A o SRR, R SR AT R e e S 4 B Y AS A 28 T AL A T R AR SR AR AE,
HUR
L=100xY"" AC, 3)

b, LAEMP G ERRERRE: 4 58§ BB R R Aa 8 C NS | R AR oy
AR e A AR B 908 1 AR, o, 2 vk, EHLL kAR, 3 JABHE, 44
B

2.3.3. EWEH

SOWAK R R B T SO M RHE S RS, HAREOT T BRI s B SOUUE B 9], X T
78 5 RSN G A KRS, A 8 MNMREGHAT AT, BIONHIREAN(CA) R RBEHLE
H(LPD). HAUINBCF I IRTE S(SHAPE_AM). BIHu# 3 (PD). “FHBI R AI(AREA_MN). K - Hi#
T UEEN(PAFRAC) PR JJ(COHESION) XX AT EL(AL) [10]. LA 48454 Fragstats 4.2.1 AR
I, SRA 8 BGARFERLU[11].

2.3.4. XGBoost
XGBoost (eXtreme Gradient Boosting) & — i/ B $2 F- 44 (GBDT) AL SEE, |32 N T [ R4 2K
FE55 o HoAZ O AR B I s 1 77 2, 1B A ARAL 0 45 2R [12]. XGBoost A28 i@ B (1) 73 ZEHL i 5
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Figure 2. Spatial distributions of land cover in the CZTUA
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BTG, RPESRY TN Lt 35 A S TR . AFBABI A B 5, L2538 R
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Table 1. Dynamic degree statistics of land types in the CZTUA
F* 1. KREXE T AR RINTE ST R

B K) SEEENASE(S)
b b7 LR KA AN K
2000~2010 0.912% —0.712% 5.831% —0.158% 7.373% 0.522%
2010~2020 0.208% —0.381% -1.119% —0.350% 4.634% 0.441%
2020~2023 —0.810% 0.426% -3.961% —2.648% 2.115% 1.006%

3.3. LFIREETFHEER

SIS0 R PR P 4 AR B AT B T DS SEBR A RS . AR KR X I — R AL 0 % TR By
BOWF 7T X AT X 2000 4 2010 4E. 2020 EA1 2023 4F MR FH 22 S48 500 04, AR 1 R P AR
ASALRAE, [XIBP BB AR 22 2 . 2000 £E3] 2023 4F, XIS 255.89 ETH4 272.48, MBEK T
16.59, X—3HKRH, (EIXBNaIPY, LR R 20D S . R AN, KA E
WL, FEIARLER M 4.48% (2000~2010 4F) R £ ZE 1.74% (2010~2020 4E), H HAE 5 — B 17](2020~2023
VIR R A 0.17% 0 X Rt LRI B 3 ORI Re S PR DR BOR AR B A R R
RN K. MNAEBTBL T, 2000~2010 4 & 17 X LR HER SR EOE G, T bR

Table 2. Comprehensive land use indexes and changes

F 2. IWFRGEEEREHEATK

2000 2010 2020 2023
X33 255.89 267.36 272.02 272.48

AL — 11.47 4.66 0.46
R — 4.48% 1.74% 0.17%
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Figure 3. Spatial distributions of the average summer LST in the CZTUA from 2000 to 2023
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Figure 4. Trend of LST changes for land cover types
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Figure 5. Landscape metric importance scores (descending order)
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