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Fig. 1 The relationship between hierarchical structure and ecological regulation in cites on thermal environment

TS b T2 Hh ORI T, AN 7K b 3R S B
B R R IR I 28 SR SR 55 T RN
175 7K i 22 180 B L 738 249 K 40%~50% , Hh FE ST
AN 325 7K b 2 TH AR LU A A SR 2 R 66% , HL YA S B
e R K AR RS R K 3 3 i i e AR
b A S B A, DA T B B SR M SR 7R A A
AR P S T s M i RS () T 3 M RN AR RO, D
TGP HE S o P E R W R IR BT AN B K
i A3 A X6 AR AR IR B R M A ER M R b
i AN CBR AR S R O K R R
FHOCAEFEE 0, /i ABIFST i 4R P I ok B H:
HEURE B9 = i A) FH A Ak, 3283 5 oA 3l i R s ke i
M A R B, FE DU SR, TN T B AR A ) 1 b
IR A2
22 EEBBR N LK 5 BRRRE R

FE BRI 1 SE [, 1R Z2 3 17 #BF Je 17 4 L 4 R
W8 AR, 8 2 I8 B 1 4 BR R i 3 XL
2622 32 [ ) R 1Y EE (Baltimore) A1 X JEL 3
(Phoenix) ) ¥ J& T+ Ik 7 A= 5T, 57 1
ARG 3l A5 ] PR T R ARt T S T A
S LA 5T, 9 AN AE R L R4 T R T 0 )2 =
e 25 AR AR = A 2 A LI 5, R A M T
TR G B /INRE AR — = ERRE X R 5 K

S IE) B SR Y SE R, JO6F T AR Y AR B L
B FEMRAR EETT RETFE R B U
WFSE TR S D T 325 m A LI % v
BRI EETT IE 47 m 120 m A1 280 m i T 44
TE FF) ) 2t RSP A5E it Jk 308 S ORI S50 v [
2B A A IR BRI AT O AEAS S sk R A )
FUA PO TIT I T RS ARG Ry 1 ST IR
AN 7K T AN 2R AN [r] A Hb 1] 270 5 b 3R i 45
G T 22 [A] Y BLHOCHR , [ SCE AP EIL st i X
BEMR D 7 28 Bl (R 3T o ) AT B0 k2 ol i R
SRR IO (P SRR AN /K b 38 A B T I A 6
T 2SI WL, FEBEAR [R) S5 450 T AN R
SEFR TN R S I3 S A 22 5

2 i 2 B SF- 7 45 UL ASE B A7 SEBS ( Sur-
face Energy Balance System) . SEBAL (Surface En-
ergy Balance Algorithm for Land) , PCACA (Pixel
Component Arranging Comparing Algorithm) Fl GE
EUIFIEE, A R R ST W R 7R
Hh R X s B R ) MMS (Fifth-Generation Penn
State/NCAR Mesoscale Model) . RAMS ( Regional
Atmospheric Modeling System) ., WRF (Weather Re-
search and Forecasting Model) %5, Grimmond %5°**)
TEABRIE BN T 1 30l R i1 A 2 L st



1646 oo B

B 38%

R, ¥ M 3 B R A5 LUMPS (Local-Scale Urban
Meteorological Parameterization Scheme) . BEP02
(Building effect Parameterization) ,CLMU (Commu-
nity Land Model-urban), MUCM (Multi-layer Ur-
ban Canopy Model), NJU-UCM-S/M (Nanjing Uni-
versity Urban Canopy Model-single/multi Layer),
SM2-U (Soil Model for Sub-Mesoscale Urban), TEB
(Town Energy Balance) 540 M5, B IREAL4E
TR, WAL T 2R A T RUE T Y
R, LA B RS T AR, AT PR B T
WA BT HUERAL AR BT X T A S PPN
U 2 FE MO U & 1) Citygreen F R4S

T AR A B IS — P A A AN 0 AT
AR R GE R S AR < A4 25 ) A% Jm R 24544 20 %
4 S JB T A 2 3k R R IR 55 B RE 1 S e AL o
Pickett 25:“FI Grimm S5-I 5 g 3 — A 1 25 [
B2 RIEA S RGARL, LR A 426 T By
6 Jry S ASFI RS T[] A= Py sk A 2= G P A A
PG . SEF Wu S5 Hi 1 HPDM-PHX (Hierar-
chical Patch Dynamics Model of the Phoenix urban
landscape ) 3l i B BUAE AL | Zhang 55 L Jig T 2 R

FYERE# R BIRK

B ¥ & #) HPM-UEM(Hierarchical Patch Mosa-
ic-Urban Ecosystem Model) 5 7 | 1 S48 7l = 841
PR T AE Py R A e R . (EDR K DOk B = 00
I 2 (R A R BE S5 R0 5 A g M Ry BRI A
AR Z R ISR I E . WS —A
e S ] S T A 2 R A A B A LR TR
ST A A /2 55 AR AL AR PR Ty A A
T 2 O S 5 | 3 R AR R A R o o 1 SRR AR R
TR ASRDEANT [a] 811 2) X3k P 4s 8] S5 o
PR AR AL AR L, A5 )2 AN 358 7K Ml Tl o b 25 4
BAT S50k , D S SR — 42 [A) e 5 50N ST AR A2
2% TR G I A g SR B 5 6 A 25 22 498 PR 1 52 )
BLHIATE s E AT 3l 7 PR SR 18 BHAY B %
1T RS AR DA RS 2 B RAI5 S A
SR AU HE OGS 3k T A 2 R A AR T R e S T
Jiip3E T A A E PP 25 5 2500
2.3 WS EERMREER S B SRS DL
75 R FERAER

I8 T3 £% b (Urban Green Space, UGS)/E A3k i
LA RGN E B BGER A7 , TE R I TT BR B, A

TS MK BT, R U RE A IR, 56

[ mmseezmnn|le—> @wraknrs |

3B I D 45 W
[ I T T T T T T T 1
I ; ! y 1 1
TR —
| —| EESEE RS W | Lyl F/@igsEts | |
| I |
I = ! | l 1
|| ARER |« ﬁramfsw Uyl ek ||
I ! I |
I ! - [ - |
| Wq—i— (amrmagrm |— o Ak |
L = |
A
#1845 2h i BRI 7 B i 1
|
|

|
|
|
[ mmsmxxn [ zs%&@zamsmﬁmuk—i ] |
|
|
|
|

v |
[FaAwnsnis ]| —»] wmmmLssh |<—i

5 ma VP fl 8 1

A

y

| mﬁ%m%wﬁ|
v

%uﬁ%émﬂ | iﬁ}’il‘ﬂﬁ&%| | 5% I 5 s o

B2 S el ORI S i R AR T S HE S5 D i

Fig. 2 Integrated methods of quantitative remote sensing, observational experiments and process models
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Advance and Future Prospects of Urban Land Use/Cover Change
and Ecological Regulation of Thermal Environment

Kuang Wenhui

(Key Laboratory of Land Surface Pattern and Simulation, Institute of Geographical Sciences and Natural Resources Research,
Chinese Academy of Sciences, Beijing 100101, China)

Abstract: Urban land use/cover change (LUCC) and ecological regulation on thermal environment are hot top-
ics of urban ecology and climate adaptation. This study proposed the significances in linking urban LUCC/spa-
tial structure with the thermal regulation of ecological services. In this paper, the research progress of urban
LUCC, the role of urban green infrastructure in heat island mitigation and climate adaptability, the integration
of observational experiments, quantitative remote sensing, quantitative modeling of process models, and eco-
logical regulation of thermal environment are reviewed. On this basis, a remotely sensed detection methods on
urban structure components with high-precision at local or regional scales was proposed. We advanced syn-
chronically implement field observation with satellite transits (e.g., Landsat 8, MODIS) and remotely sensed
retrieval of micro-climate, eddy covariance, land surface temperature and other parameters along an urban-ru-
ral gradient in metropolitan area. The integration of these parameters into EcoCity V1.0 will be used to exam-
ine the mechanisms of the impacts of impervious surface area and green space components, their radiation and
surface heat fluxes, and anthropenic heat sources on urban thermal environment, and to analyze the spatio-tem-
poral heterogeneity of urban heat island effect induced by urban expansion of different city sizes and configura-
tion. The impacts of urban high-precision underlying surface with multi-scale (functional zones/land-cover
components/configuration and material, etc.) on local air temperature, and radiation and energy budget, the reg-
ulating threshold of urban surface structure components for alleviating urban heat island, and the quantitative
knowledge of influence of urban LUCC on biogeophysical mechanisms at regional and global scales will be
the important prospective contents in the future. So, the effective linking between spatial planning with urban
ecology and urban climate will be of significance in this field. The overarching objectives of this study are to
identify the ecological threshold on regulating urban underlyding impervious surface area and green space
component for alleviating extreme weather heat and improving human comfortability aiming to UN Sustain-
able Development Goals 2030. This research will promote our understanding of the urban biophysical mecha-
nisms of the urban thermal environment and provide the scientific fundamentals in building livable urban envi-

ronment and urban ecology security.

Key words : urban land use/cover change; heat island; regulation of thermal environment; climate adaptability;

impervious surface; quantitative remote sensing



