%31 B 4 W 7K PR 5T Vol.31, No.4
2024 4F 8 A Research of Soil and Water Conservation Aug., 2024

DOI:10.13869/j.cnki.rswc.2024.04.003.
TH, R, EGIT L AF. 2000—2020 4 T REAS 5 K I 2 Sl 258 A8 B 3K g 4y A L) 1K R ARFERITSE . 2024,31(4) : 364-373.
Ding Xue, Shao Xin, Deng Ruifang, et al. Spatiotemporal Dynamics and Driving Forces of Impervious Surfaces in the Central Yunnan Urban

Agglomeration from 2000 to 2020[J]. Research of Soil and Water Conservation,2024,31(4) :364-373.

2000—2020 FEP I HEANIEKHE
=S ET RIS o

T r;‘:lji:'l,Z,S’ ,gl’s %1,2,% B}ﬁﬁ#‘2%4 éﬁﬂil, Eé—"lZ’i
(. 2RI A2 MR, B 6505005 2. 5 M4 BRI 5508 ﬁﬁﬁﬁk%é FLBH 6505003
3. B2 S B TR ARG, B 6505005 4. = FEIRIE R 5846, B 650500)

[ H A8 R R TR R 15 K I B 25 3h 2 AR R AR K 3R Bl 1 AL, 38R T A A b ek T R ) R % R O
RIS S %, [ IR 2000—2020 4F3H A 3R T HE GISD 30 m A i85 7K 11 545 . iz F A5 K 1 3125 BE i vhE 22 1 [
G2 KR 3 BT 3 R b S 0 1% S 25 8] 43 AT 7 A R s T AN 8 K T B A AR A R A IR sh ALl . (45 2R 1(1) B e AR L 3T 20
EE PR TR B KR AT RERER T LI TR Y REER 66.77 km®/a, FE B E
ik 4.36 % AN IE K M) A5 BE AT T B, 3 20 ok EH AP AT BB KRS KT 1 402.2 km® JE K
Fik 91.5% . (2) ZS[AE AR 1230 20 AR APk T BEAE K TP B 45 ST 2 ) 22 e ok, Hoh R WA T R B K 1 3 R
B M AR MY R AR D, AWt Ok LR Ay My R EBREOEARTEE. (3) IF 20 4
SR VE FP T RN G K E RSP JR B B B T T B R m AR JE— TR R /BZEP 2005 AF- i 22 4 [ T AR e
ANIEIK I b i 5K L 20 AE SRS B K T O AR LA N R AR — AR R p AT RS SRR AR XA/, () AR
B KT A IR SALE 3, AN DR YT R A e L T DAL BB CREOK R r“uxz NDVI % %X A iE K Y e
F SR B8 3% N FRTH At B 38 22 1) 1 22 B AR SR B ol T b B R 2 M a8 BAE . (450 15 20 4E DR E R
30T AN 385 K T AR T I b 3 T B A 0 VR R B R R g RN [ A s [0S R 7 A R R T A I I N 3 R 3 K T 2 [ R
A A Jry s g 52 BT o Al ol AR O B R R R AR ) S

KRR ONFEKI; EPATRE A A BKE) ) A

FESES TP79 CERFRIFED : A XEHS:1005-3409(2024)04-0364-10

Spatiotemporal Dynamics and Driving Forces of Impervious Surfaces in the
Central Yunnan Urban Agglomeration from 2000 to 2020

Ding Xue'*?, Shao Xin"?*, Deng Ruifang®**, Peng Shuangyun'?*, Wang Jinliang'**
(1.Faculty of Geography s Yunnan Normal University s, Kunming 650500, China ;
2.Key Laboratory of Resources and Environmental Remote Sensing for Universities in Yunnan , Kunming 650500,
China ; 3.Center for Geospatial Information Engineering and Technology of Yunnan Province , Kunming 650500,

China ; 4.School of Information Science and Technology . Yunnan Normal University , Kunming 650500, China)

Abstract: [ Objective ] This study aims to analyze the spatiotemporal dynamic evolution characteristics and
driving mechanisms of impervious surfaces in the central Yunnan urban agglomeration, and to provide a
theoretical basis for related research and assisting government and relevant departments in formulating urban
agglomeration planning and development strategies. [ Methods ] GISD 30-meter impervious surface data from

the central Yunnan urban agglomeration for the years 2000 to 2020 were utilized. Spatial analysis methods
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such as dynamic degree, standard deviation ellipse, quadrant analysis, and geographical detector were
employed to reveal the spatiotemporal patterns of impervious surface changes and their driving mechanisms.
[Results] (1) With respect to temporal scale evolution, over the past two decades, the overall expansion rate
of impervious surfaces in the central Yunnan urban agglomeration exhibited a fluctuating trend characterized
by decline-rise-decline, with an annual average expansion rate of 66.77 km®. The annual average dynamic
degree reached to 4.36%, indicating a continuous decline in the dynamism of impervious surfaces. The
impervious surface area in the urban agglomeration expanded by 1 402.2 km® during this period, with a
growth rate of 91.5%. (2) With respect to spatial scale evolution, the expansion of impervious surfaces
within various cities of the central Yunnan urban agglomeration over the last two decades displayed
significant spatial disparities. For instance, Kunming witnessed substantial expansion of impervious surfaces,
while Chuxiong Prefecture exhibited comparatively minimal expansion. On the whole, the urban
agglomeration expanded towards the southern and southeastern directions, with the migration center
remaining relatively stable. (3) With respect to directionality, the expansion of impervious surfaces in the
central Yunnan urban agglomeration over the past 20 years showed a clear directional trend, primarily
expanding in the northeast to southwest direction. The largest standard deviation ellipse area in year 2005
was marked, signifying the onset of rapid impervious surface expansion. Over the 20-year period, the center
of impervious surface expansion remained relatively stable, consistently shifting southward with relatively
minor overall changes. (4) Analysis of driving mechanisms indicated that population factors had a significant
impact on impervious surface expansion, whereas factors such as LAI, slope, precipitation, temperature,
and NDVTI had less significant effects. The interaction strength between population and other factors was
notably stronger than that between other factors. [ Conclusion] Over the past two decades, impervious
surfaces in the central Yunnan urban agglomeration had continued to expand, exerting a significant influence
on the resource and environmental carrying capacity of the urban agglomeration and the spatial land use
pattern. To support the high-quality leapfrog development of the central Yunnan urban agglomeration, an
emphasis on optimizing the spatial layout of impervious surfaces is crucial.
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Fig. 1 Geographic positioning map of the central

Yunnan urban agglomeration
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Fig. 2 Distribution of impervious surfaces in central Yunnan urban agglomeration from 2000 to 2020
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Fig. 3 Changes in impervious surface rate and dynamics in central Yunnan urban agglomeration and its cities
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