AT B F 12 1 B R FF IR CARRFR) 2025412 A
Vol. 47 No. 12 Journal of Southwest University (Natural Science Edition) Dec. 2025

DOI: 10.13718/j. enki. xdzk. 2025. 12. 015
BRI X, B4R, GF ZRIEWM T 485 = 4E 500K Jm 0 M R IR B 9 2w [T]. P R R A 2 R (AR B RO
2025, 47(12): 166-181.

£ RENST %5 £ENERT
ih 3% 08 B 22 iy

FAE®/, BHE, FHLg R, BERE

Zo T T R b P 00/ 74 A W R B B A B R E W LR ST . B 650500

FE: B T ARG TAEBH R T IRTARE S LT KA P, aé%b&ﬁ?;éﬁfﬁwiéﬁiﬂ” Fy S W iR B
(Land Surface Temperature, LST)# % R & E"’ﬁ%ﬁnﬁ[‘% VARBAT AMAER, @i ME e S —ffe = g3
AR GEASTRARR, EERETARAZARETENMKEHT LST W Hwm, AR SR AW (DL&I 4 = 8 o A B R
FHEZINRFGRERBME . £/ RE(00~300 m)F LST 5H & EF A, AZTAHB KRG (GEH_LS F=
FEREBERK(CREKEAT CA)H st LST 6 £ FHh; £RRAEGO0~1000 m)F LST % F ¥ ki, &R
HREEREAIFECERR_AD , KAEARRARIBH O _LPD A ZERFLSTHHMEALE, O %5 =
Y FF G AT LST 69 424 A A Ik Ak LR 1 FR 2R Ao BIE 45 AR . S0 @R A 4k B4t ab LST #9 BB 4F A 2 4%
BAELEAARALYE, BEIRMEBEA A TIaf; ZfBiaT, MG dhf PR &EENARE T LST H AR
BESERZHESER, RILT AR ERFIRAT PR ERMER, O FREKATE KA LST 4Rt £
FHAHTFEL, PRETREKRET LSTHWA B L R AR H, rﬁ7l<ﬂiia‘IQTé’al‘ém4’Hﬂi%ﬁi%ﬁkﬁF
LR RBTF TR T oSS TN AT ST Hath SR E A AREEEMEE, BRT SREMIIEL
HEFEFARA T TR, HRTREA T GEMRET ERELS FREF,
X 8 W WMTAKRSE; EBE; XWAE; REKXRE
hESES: X321; P46l MEFRIRE: A i
X E 4 S: 1673 -9868(2025)12 -0166 - 16 FoA A2 R R A FRiR 4L (0S1D) : fﬁ e

The Impact of Two-Dimensional and
Three-Dimensional Landscape Patterns on
Land Surface Temperature from a Multi-Scale Perspective

CAI Fucheng, PENG Shuangyun, FENG Xingqgiang,
JIN Rong, CUI Biting

Wi H . 2025 -02-22

HETH . FHEHRRIE ST H (42261073, 41971369, 42261037) 5 = M A& i 4E 2 R FLH R W Sk NG % A A 0 H (202305AC160083,
202205AC160014) ; 2z F4 H ARRHE L35 (202202AD080010) 5 2 g 4 Al BT 17 L35 H (202401 AT070103) ; = p A H o8 &
i 8 5 01 H (202201A8070024, 202001AS070032)

TEZ WA SR, WL Fg A, 32 B DA dal iy R O 85 A Ak T H 5 e P71 5

WEEE . EWs, 88, LA,



2 THRFFHOGARBF R http://xbbjb. swu. edu. cn F 47 %

Faculty of Geography . Yunnan Normal University/ GIS Technology Research Center of Resource and Environment in

Western China of Ministry of Education, Kunming 650500 , China

Abstract: The dramatic change of landscape pattern caused by rapid urbanization has a profound impact on
urban thermal environment. Research on the multi-scale effects of urban 2D and 3D landscape patterns on
surface temperature (LST) remains limited. Taking Kunming City as an example, this study quantitative-
ly evaluated the impact of landscape pattern on LLST at different spatial scales by constructing a compre-
hensive index system including 2D and 3D landscape indicators. The results show that: O The spatial dis-
tribution and variation characteristics of LST showed significant scale dependence: at small scale (100 —
300 m), the LST distribution was highly heterogeneous, dominated by Green LSI and IS CA; At large
scale (500—1 000 m), LST tended to be homogeneous, and the effects of Green  AI, Water LPI and
TH.,, were more significant. @ The regulation effect of 2D and 3D landscape indexes on LST showed
nonlinear marginal effect and threshold characteristics: the cooling effect of green space area and shape
complexity on LST was more significant in the low value range, but the effect tended to be saturated after
exceeding the threshold value. Among the three dimensional indexes, the tree height sum (TH,, ) and
the mean tree height (TH ,....) showed a continuous and stable cooling effect on all scales, which reflected
the scale robustness of tree vegetation in thermal environment regulation. @ The effect of impervious sur-
face and water body was significantly different. The warming effect of impervious surface was more promi-
nent at small scale, while the cooling effect of water body was mainly reflected at large scale. This study
reveals the multi-scale complexity and nonlinear characteristics of the effects of two-dimensional and three-
dimensional urban landscape patterns on LST, emphasizes the importance of multi-scale analysis in ther-
mal environment research, and provides theoretical basis and practical guidance for the mitigation of urban
heat island effect.
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