5541 B 16 W) *E &~ 2 Eild Vol.41,No.16
2021 4F 8 A ACTA ECOLOGICA SINICA Aug.,2021

DOI: 10.5846/stxb202009162413
Rl DS, 1B B A« J5E-T1 7 PR WA A R L2 1 3R B A AIE—— LA TR PG B b IX A 1], A 25241, 2021, 41 (16) :6329-6338.

Lu X J, Liu Z H.The “source-sink” thermal landscape change and their interactions across space in urban area: A case study in the western part of

Shenzhen City.Acta Ecologica Sinica,2021,41(16) :6329-6338.

o “R-IC ST K H = E M AR BT
—— LAV 7 3454 Xy

e B, X B IR
Lk MR SRR, M 510275

FE 9T R VR — e AT B 1 M R 3R 2 3R G PR B3 (0] B 37 3] bib 322 R o WA A 22 )32 O3, 28 0] S T e Xk i v
%EfﬂmﬁﬁéﬁﬁﬁmﬂﬁérTiﬁﬁmﬂf“mﬁ/mm% %ﬁﬁyﬂﬁ%%ﬂ%f [0 5 A7 R EL R ) AR A FH 58 B A A 15
EM:O VARINT VESI T DX A 461, 7 P b R 0 5 AR5 08 S 50 | 38 5 s — 2 6 R R T PR R, ISR A < JR-IE ™ #A ot
MR BORN 25 8] 5 | SR 45 Jy ik g e AT T 3T < PRI AU A T AR AR, < RV S TTRRR B A B 23 40 SRR DL R AR 2
()L P B VAR T AR P2 R R o S5 SRR 2 (1) 1988—2019 4F ST AR zl:f S [ 52 30 P R 8 S BT A A, 418
FOME AL, HT G 210.45% ; FRA 500 2 I A e i Ak ke 35 AR /L 48.07% . 5 Z X6 R Y P oWl 2 IR B2 5
B33 B AL BT 25 B T T, DA 1988 4E 1K 0.49°C - THE) 2019 4EA9 1.91°C , (2) T8 IE X PREREE A4 57k MR 2 100 a3 | i
TRSOULI B R 2 2 A 2 A DA AR 1o X A 1 5 72 o At e A T, T T R R IR 5 T AT S U ) S R A 2 i 5 0%
BRSO R AL A RE A IR, (3) 1988—2019 4F“ YE T $E WA/ I X JE AR (R R Fa 5, (H B E SR & A4 T R AR 1k,
30 ARG T 8 f% . DAFRTI S —Xof 22 5 el A5 S 0L 2 Shy AT S5 U —of 22 S M R S5 W00, LAV PR Bt e ki . R 5 %
PR T B R - B 23 B RH B PSR 3 5 R PSR LAY TR A 485 ) G I R b9 o) A R SO RS A 4 4 PR e O R A

XS VR T RAIREE R T4 T o R A= 1 A R
KA - zi”#t,aw”;ﬂs%fﬁ;ﬁw&ﬁ;%lmﬂﬂ,llﬁwaﬁﬁiﬁﬁ

The “source-sink” thermal landscape change and their interactions across space

in urban area. A case study in the western part of Shenzhen City

LU Xiaojun, LIU Zhenhuan”
School of geography and Planning, Sun Yat-sen University, Guangzhou 510275, China

Abstract: Urban heat island is an emerging environmental problem worldwide, and has been widely concerned by the
interdisciplinary of geography and landscape ecology. Many previous studies have discovered that the impact mechanism of
landscape pattern on urban heat/cold island varied across space. However, as far whether the urban hot/cold island has
mutual effects and how the intensity of their interaction may change over space remain uncertain. By focusing on the western
part of Shenzhen city as the case study area and based on land surface temperature ( LST) and landscape types, this study
constructed a two-dimensional matrix to identify the source/sink thermal landscape. Then, a contribution index (CI) was
used to quantitatively analyze the evolution process of the source/sink thermal landscape. The Gravity Model was used to
quantify the intensity of interaction between thermal source landscape and thermal sink landscape during the 1988—2019.

The results showed that (1) the urban thermal sink patches originally surrounded by sporadic thermal source patches in
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1988 were reversed in 2019. The area of thermal source landscape increased by 210.45% , while the thermal sink landscape
showed a fragmentation trend, and decreased in area by 48.07%. The difference between regional average LST and that in
thermal sink landscape increased from 0.49°C in 1988 to 1.91°C in 2019. (2) The CI of the thermal “source-sink”
landscape had an increasing trend during the past thirty years. In more detail, the CI of thermal source landscape increased
when the discrete thermal source patches became spatially more continuous, which aggregated LST. Meanwhile, the CI of
thermal sink landscape is inhibited with the fragmentation of thermal sink landscapes. (3) In 1988—2019, the interaction
between sources and sink thermal patches was relatively stable. However, the intensity of their interaction quantified by
gravity model increased eight times after 30 years. Besides, the linking pattern of source and sink landscape from one sink to
many sources changed from one source to many sinks, which led the intensity of link pairs to become stronger and stronger.
Overall, our results indicated that the intensity of spatial interaction between urban thermal source-sink landscapes are
closely related to the contribution degree of source/sink thermal landscape. Therefore, controlling the size of thermal source
landscape and maintaining the size of thermal sink landscape are very important strategic for land policy makers to regulate

urban thermal environment. It is also important to improve the quality of life of urban residents.

Key Words: source/sink thermal landscape; thermal environment; contribution index; gravity model; spatial interaction
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Fig.1 Study area and its distribution of landscape in 2019
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1988 376.01 25.46 976.34 66.12 18.53 1.35 -0.49
1994 562.30 38.08 823.48 55.77 22.06 1.74 -1.06
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Fig.2 The distribution of source-sink thermal landscape and its LST in the Shenzhen City during 1988—2019
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Fig.3 The comparison of source-sink thermal contribution index during 1988—2019
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Fig.4 The spatial interaction of source-sink thermal landscape during 1988—2019
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Table 3 The intensity of interaction between thermal source and thermal sink during 1988—2019

AR A i B (E e e o
AR The intensity of interaction BALAEHR
Yes o~ —_— " — Linkages between

car B f R L B ik thermal source and thermal sink
The range The mean Total value The variance

1988 0.01—0.62 0.09 4.32 0.02 48
1994 0.01—2.72 0.29 16.20 0.19 56
2000 0.01—1.44 0.28 16.11 0.12 58
2006 0.01—0.56 0.13 8.32 0.02 64
2013 0.01—1.76 0.32 19.05 0.12 60
2019 0.03—10.28 0.71 35.47 2.07 50
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