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Abstract The rapid urbanization has made the urban
heat island become a common phenomenon, and the
frequency of extreme heat waves has increased signifi-
cantly, which greatly impacts the healthy, stable and
sustainable development of urban areas. The characteris-
tics of urban morphology have a significant impact on its
thermal effect. This paper reviews the relevant research
progress from three aspects: the negative impact of heat
waves on population health and urban development, the
influencing elements of the urban thermal environment,
and the methods of mitigating the thermal environment,
respectively. It can provide a reference for improving the
quality of human settlement by improving the climate
adaptability.

Keywords urban morphology; thermal environment;

review; heat vulnerability

BE BEAFEAFRETRE
B (BHUFE) BEAFERZREHIE. yantang@
mail.tsinghua.edu.cn

WisAHE: 2022-09-25

1358

SRE. KEENATEZRRASENEESH
B XEAER. ST EHHIREREEY. B
FE—ERE LT T KRG LSRR FE,
EEERSETE. RinSEKREMREESRE
MR B3, Tk, SMARAIRIRSIRKERT
MR, RERRIEMTEXHREHY, ESEE

BERT, BFEmEEFS. KoEKRME, =
SIZERN, SHAaXFENEE. 2ERER

M, FEMNEEETK, KIEEERT&NEE
HXAVBEIR ST, O B RIK S 2 RIRFERIIG Ok
& X—HESHERRREIEEMNER SN
FIRBEAK EF S—HAESHAMEIEX Tl
EMETE, KIRENTHRMICRAINE, 095
ERAEH ST O —h iR ERE, =
EF 1999 £ 2010 F 8| FAMRMEE NI AEBIL T
e, HSEEMEARENDI., REEBHA
BRRETUETERILEREL D, SETWS]
RIRIGEIRR SR A LM X AR R E G
ENRZ—. (PERBRISSIRESEHNREN
RERSENERIFGIRE) BRNEEMNRE
BAKEFRREFENIRBRIEREZ—. OF
6, WEARRMERRXES . R SIRTEM . 12T
MR A AR EES.
KERFETF2007FEKAGT (PERITSIEE
HKERHR)Y | RETHESENHENNITS
ETWRN, BE, SBREHEXNHRENE
HEALREL. 2013FF2017F, KELE
RHET (BREMSETWKEY (BRNWTS
1BIELME (2014—20205F) ) (IEHENS
ETRITHARY (RIRENETIXSTES
) (RIREBENEHE RS TIEREMY &
BUERS| S, BERR T S5 i

(C) 199425002 SR EHEIA ARABITRECTHRA T B REANHEN VIRONMENTAL BIMUSATION] rights reserved.

VMBEZ B4R, FERE 2020 FEBLIVE SR
THARRIBITANEL S MR RZ . 2203045
BN SRAMREREENBERE. (BES
frep, XETHITHIRTEARFNIBOASTE
SHARFEL., HPRAE 2018 FH—RERNY
EETRNZN, BE2RRDETEIEERE
MAVERAL, SIERZHZMAENIIITERE. B
ZR. BB A X B R A LR FIER = & 1,
EEELI=EAWERECNESHM. BS&
BXLFEAANELZEMNYFNSEEEES
2, SERMRSNAEIGHRIZEN. BARIES
£ (hREL=ELSENYRmNER G247) )
FIARIRY . ESML S H R SIRL L
TRENIEIFE, B4k E, BARBESRENRT
ERBEHHNRE . FEHEZEXTIEF
RAEIREES DR, BYFEEIMNR
EBNSETWANERENAR . INREERX
BERARMTRNGINRT. Bt AXNASE
PR ABHEZEME A RNGESZN. R
WEHZMER . ARENEFR=ZTTEAF,
ERRER IR AIA TR

2 pmRRRRNGEZR
21 WiEERRN ABEENRN
ARBEANENHEHTARERENEEIER
Z2—., BEZWT AMINRERKFE RGN
(E1) . 20035, BRINAE7H S ARKRM
T, EHREH, AT AF, 20
REFEAN, TERULRBSEERDRD, BEE
RZBEHRIBINTUEFBERBEERNNEFEAL,
B, EEKRFBRRSE SO —EERR
BRI, 1999 F 2010 FEERITHFETAIA
HUAZEI T8 081 A, HFfEZ 132655 19

http://www.cnki.net



FA. 2009 FEAMTARENEZESHT ER
AFOPIEEE 5002 AFET, o BIEIN T A6
M 62%F110%AIABEFET SR, 1920105, BB
KIK44 KNS EMRSH 5.6 5 AT, “Nori-
SarmaZs A ISTENEZ 2000 2012 FAI A BFFE T34
EBEFEASHR, KWEREBIY 32.5CHMR
HAlE), ACPETR EFT18.1%. Hong AL
BEE. TRRE. RITARFEE, MNEER
SREFURATS BT R 1ENN6%.,

THMENKE, SEZRDOANEIE
5. SEENRUREC, HMISINEH . O
B, BERRSRBINE D, EERFRESE
wlPOERERREESERES, AMIEE.
EE. MHSERRENNKEEE LFH. ?ERN
BRNMUNER. EERSRBIEESHRLANETH
e, SHEEERIMBXIASLTR EF2, B
EZSEMARIAREN, MEEFIR DY
TR, fNYeganehZE APIEH, SiBE22CA
ABRARARGE DRI RE. THEERE L,
LR EFHAC. 10C. 26'CHT, ABBARIEES S
FIETE04%. 537%F17.97%. MEFEHIZEIMAY
WEAMXENF AMILTIED, (R ERERFEM
HEXENNE LY, BIFEINENITEIES,
HEEZRLCEREE. BIETSRNERNEFEE
FK, 5ISHHIERRAR.

SRRE . EAEIET A RIS R R
EWAE, 2ENEHTTRARRHBISFER
MR, %M. NEREHEHRAESNETEE
REMTIIN, MABASEBEANRETER
. —MERMET, NMUNBERHABNS
OEE, BFREEER. te. FULEsEN
. 2 RERRE. RUREHHBHARIRE
BEH—SRK. B BARABIETIHRIRAER
RERFERENIEEEEAMBERENAR, B
RYRMZ, BlbFRARE. TENERT
8, BEFENE. FEREBNEXRMETT,
BEREESMEFRNNT, BFESZNMYFEN
WHEHARBENXIAE, SEHENESBNEIE
BB RERR, EHSRUNEHARER

BYBEEEXBICTILE T LR, [T,
EFMRBABR T BEEFANARBENRTR
M, BHIRBLALENNEANE, THEER

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

ShEIEEE. Fit, EAAHBERRI 2 MK
SISMLIRITRITSFEEHANTE K, REHIRE
NAFIENFE, REH—L=EL,

22 HhEERRET A B RSIRNRID

WhERARNIESXIHARINSKS
EFEEEF (Bl . BESRRRXEET
ME, WHEEERZE RIS AE Nt g8
B EESERK, Shen EAPIEH, ERET
et SIESFS05C, BHIERNARES
#h010%. AkbariEAPIEI, SEFSSHI
535%~10% MIIHHIEERIERE. b, HE
RESRESBIT15C~20CH, SE851C,
I FEE DI B A E NN 2% ~ 4%, RoxonZE A 2711
H—SEE, WHHHRBNNNEREENE NS
ASMRXZEZMAERENER., NHRBHES
EEBINEEBXNEERERE, BRI ELD
XAVEETREEFAEFIRHIA. Hong % A L8iEid 1AL
W, RUERRSREEEES, REDATNY
(PM2.5) IREIBINFIREEE IEERSRET
. FE2ELFITHESMINSH2 R Z AR,
ERS THLMN—ARRERE M, E2100
F, WRBESEMA0IZ AR, HEESHE
FEEEIRIR 2.2% . EFRKIA 2411270, 1o, &
FAREEMEFRBENBELT, 221X, i
KERADRESKEHFS, BOXEFREEIC, |
BREEASWTEGFERNA D, FEESKSE
Bot, SERRESXEABERE, @

T E R HERARENAEEI AU
REXDER, MESENRESEETPNE
BHEER, CEECEMNEHRIRTET —EF
m. AT EBESETENTE,. Bk
PURFTS I RAVREREMAE PG LEE
HRETBEBBEST K., Fit, WiEHsSEAR
MARBENAREEEBEXENGIE, BEAAN
ERMNSETHESSH,

3 RS SRS Z A ER R
3.1 REEHE
EEREHSRIRNLENG, BREN
HEARBRTIRE., RIBRHZE—EE, &
ERASTHER, BETES0E CHhEYE
BFEMRL, MEHms, BAAEHRHRES

http://www.cnki.net

FUSMEBLNEEZM (E2) . Hith:Ree
SFEHETLUAUTARERE -
Q*+Q,=Q,+Q+AQ,+AQ (1)

X . Q*EARAFIRST. EEIEAPRSI ALY
RESE . QRANMEE, EBEALENI
BEhRERHE . Q BiRRMAsmRRES. £
BIEWHABSSMRERETNAE ST ES,
FEEERBINE TREBEIRIAIARE . Q.2
BREE. TEEVMARTERETTNBERT. &
fUEIR ERVRERR . A QKRR LANER
X, EEEEXAKAEEEBESRE
AQBEHETFHNESE, TEEMTFREIAESER
REFHIRE.
3.2 WIRNERRINER

RIEAI (1) | HmAVS HE B KRR
MARRKNETRE ;. HE2YUEL, E=E
FEMES BmASHENZESHEEER
. HERNEWERTUS AERER. AL
MR=EEER. MER=EE. Hh BRER
FEESRE. K@, BAMAMIR . B8R, KK
&, 293207hao%E ACIIERINHAATRRE. &
SENETESMEXBEHTREARE. FIIR
ERXET3C . MEFESBRKMEHE. Fi9
HBBENNLSC., B, EFHRERES
FKEEREIERAX, BKEHA EASERE
HEE., BERREL HREESHIME
00, MGuoFEACHIEHEIRABFESEIE
ZRIKMEEST. HWREELIIROES ., &
it KARERREER/NAIK AR R E,
BT R . MBEEBRRSHFR
FJUZMKTIAMEX ., BRI BARRHNETE
30, 35-37) ([&]3) |

ATYR=REREERFLFIE. AR
HASK. mh=Eis (FFEE. HegE.
EREE. FIRER) &, BOREHARRE, RE
W ERT. BB T EmHER B,
SEHEKERD . FEKEHES, XS mHH
REBUMEEREZ—, U B EERAKE
Rk, BXAEG. AEERERE. 55
RSN ERE. oI, SERERR
R RIS BRI, i — AL T A KRR
WEHe i E SRR RN —E

CA 2022/11 ZHfiEi[ 105



1 SIBERRREN AR RRIIST ARSI
2 HhhitERe S T
3 EZ SRS EIA KA R IR

PEEIERINE

b 7as)

ZRE. BRE. AFENFREESHREE
FERREEREFRAXXRY,

R EEREEEAD. BRBFE. 7~
WegiFs, e Eh, AOREmHEERHFENE
SN, SHEHHRSPNREFEREERX
KE, T, RBEENREERESHIRER,
EMBEREZHINE. BB, CAiFAWETS
WSIRXIER, FEXRERXHAFTTER, &
BNXBTERAEES. KD, NERES
RE. ERZHAREH TS ERSXE.

4 IBHRREHNETFR
41 YR=ERSAETT

PN EEERRIRT D DR HRERIR
FMNRAE IR, RO RERFENEEREE
B ERIS I HIETHAZS. R ithRIT RIS
STRIRIIRES]. RIRTPEINEE. TBENTRERAVIK
MIZE, RO ARRERI. P EEREREEE
e s, RBERZL, RitESH
FHIKIRE B, IIRAESIAERRIEZIEY
ez [RBER IR 2 2 BRIAEEE 532
WE. AmEEm ER Y, BRAHEEN
G, KAERE. BREREE. LEER

1 2
P
bl i)
3
KRR 5%,

SRR, MUEMRZ=ERESEUEHT
AMENSEAENFR. tRDEARBER. 2
A SHHEE. FithzsE), @AM, 5
miRlt. AEREBEHBREREHALAIERA
&, CRTEHHRL SR REBE I T E AR
BRIEEIE . X AR R A B EAIIRREEN
FNE 0, FFX 2 MR R E R R EE
M AEBIA S IR AR ERNERREZ ), 2
m. NEWHHANRBRARASEEEENSARE
B, NHRTFERCER . T NQERLRt
P SERFZELTESMER. XTM
RIIR T SCiE SR AR I AR D
225 . HRHEEESRERETERNTHIR
MBZAIFD R E R,

4.2 MR ERBRRIXS

TE ) P AL SR AR LB i Th VIR IR R R S,
IREWHIRERASE., BIMEEFENERIREA.
WMEEEZRE 2004 FHIET (ERSRITLD
DUtk EpmAR. BRRIEEEE SR
EE#EZRENTERREES, Eith7 R
Bsli# "HReSEA BIFEF. SMERS
BET. FIERZRAERIE, FEgmges

(C) 196 425102 TSI ARABITRETHRALTATY B REANHEN VIRANMENTAL BIMUSATION] rights reserved.

8%, CRLIESIEREEIRS N AL SEES
. FHETIFANSRETRRUERIISRE
R, TR RKIES. REERNMRE. 4P
ErEINEHK, ®RIFFREZE. RE. B2
SV, RESSMSEFNEEERN. ZHME
EHSIREWATHNE. BET 2008 FRHT (&F
FISIRECVR RELES) | BRI T I MEIES
IRFRIFASBREN FHURERIFR, EEXZ
EPRANT SIETHUNENAST. NEREHR
B, ERRESNT. 2. EKEFSFEHH
BN ER. AT ENEFHRHEIRAER
REMN. BE. AASEREFREFHTHS
1REl WSIRZFRIRER L O Ee b ML a9
W Hh, XEEREERIHESERRE.
BREXFFHERIL TAXRENG . SIFHEN
SMEREHXTENEIIRE. REICREFRIHE
KEEERELS, EEEERNRA TS
ISHFIRIRR SN .

5 &8

SETR=AERRBRERTULI, B
BIREX R ERRENXEIATEKARE. K
ZEFERETESENEENEINIEZNER. =&
M=ESHE, URETFMERE (&, KK,
NE%) RENNXKIEAE, 27T ERRE
EFRMY " AR WRRHEAERR. XL, $
B5F. Z2H5A. JLE. RESFITEAFERSHIR
RSB FREENES, WaERHREAS
F—HRRSINEN S, BINSIERSE. EFR
. HXWERBEEFENAERRBESE
WEANRZSIREFERENED. B, *
RAZENENGE. EENEBNSR. EHE
. NEFREFEmIRMEHPNESRETEEX
5, FRIEAEXAVIRSSIFEIR T EANEEKL.
ZESBIN TS, DR H RN =IRR
=Mee. W

e S
WIFE: www. who. int/globalchange/publications/heat-
and-health/en,

@15 . www.cdc.gov/vitalsigns/asthma,

http://www.cnki.net



SENH
[1] LIU X P, HUANG Y H, XU X C, et al. High-spatiotempo-

ral-resolution mapping of global urban change from
1985 to 2015[J]. Nature Sustainability, 2020, 3(7): 1-7.
HANSEN J, RUEDY R, SATO M, et al. Global surface
temperature change[J]. Reviews of Geophysics, 2010,
48(4): 14288-14293.

RAYMOND C, HORTON R M, ZSCHEISCHLER J, et
al. Understanding and managing connected ex-
treme events[J]. Nature Climate Change, 2020, 10(7):
611-621.

CORBURN J. Cities, climate change and urban heat
island mitigation: localising global environmental
science[J]. Urban Studies, 2009, 46(2): 413-427.
VARDOULAKIS S, DIMITROULOPOULOU C, THORNES
J, et al. Impact of climate change on the domestic
indoor environment and associated health risks in the
UK[J]. Environment International, 2015, 85: 299-313.
LI L, CHAKRABORTY P. Slower decay of landfall-
ing hurricanes in a warming world[J]. Nature, 2020,
587(7833): 230-234.

ALEXANDER L, ALLEN S, BINDOFF N L. Climate
change 2013: the physical science basis[EB/OL].
(2014-5-14)[2022-08-20]. https://www.researchgate.
net/publication/266208027_Climate_change_2013_
The_physical_science_basis_in_contribution_of_
Working_Group_I_WGI_to_the_Fifth_Assessment_
Report_AR5_of_the_Intergovernmental_Panel_on_
Climate_Change_IPCC.

PETOUKHOV V, PETRI S, KORNHUBER K, et al. Alberta
wildfire 2016: Apt contribution from anomalous plan-
etary wave dynamics[J]. Scientific Reports, 2018, 8(1):
1-10.

IPCC. Climate change 2014: synthesis report [EB/
OL]. (2015-03-20)[2022-08-20] http://www.ipcc.ch/
pdf/assessmentreport/ar5/syr/SYR_AR5_FINAL_full_

wcover.

[10] XY FERKRRSSEEHFNIRENLEERS

BENERIFMERE BER) M]. Jb= . REEHR
#, 2015.

11] S, BFEF. BF. BUNSRETHEENFINE

FRESERI]. SIRRWHREE, 2020, 16

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

(5) . 641-651.

[12] ROBINE J M, CHEUNG S L K, LE ROY S, et al. Death

toll exceeded 70 000 in Europe during the summer
of 2003[J]. Comptes Rendus Biologies, 2008, 331(2):
171-178.

GASPARRINI A, ARMSTRONG B, KOVATS S, et al. The
effect of high temperatures on cause-specific mor-
tality in England and Wales[J]. Occup Environ Med,
2012, 69(1): 56-61.

FOUILLET A, REY G, LAURENT F, et al. Excess mortal-
ity related to the August 2003 heat wave in France[J].
International Archives of Occupational and Environ-
mental Health, 2006, 80(1): 16-24.

ELIZABETH P. Living with heat[J]. Science, 2020, 370
(6518): 778-781.

NITSCHKE M, TUCKER G R, HANSEN A L, et al. Impact
of two recent extreme heat episodes on morbidity
and mortality in Adelaide, South Australia: a case-
series analysis[J]. Environmental Health, 2011,
10(1): 42.

NORI-SARMA A, ANDERSON G B, RAJIVA A, et al.
The impact of heat waves on mortality in North-
west India [J]. Environmental Research, 2019, 176:
108546.

HONG C P, ZHANG Q, ZHANG Y, et al. Impacts of cli-
mate change on future air quality and human health
in China[J]. Proceedings of the National Academy of
Sciences, 2019, 116(35): 17193-17200.

HUANG J X, ZHOU C B, ZHUO Y B, et al. Out-
door thermal environments and activities in open
space: an experiment study in humid subtropical
climates[J]. Building and Environment, 2016, 103:
238-249.

DYE C. Health and urban living[J]. Science, 2008,
319(5864): 766-769.

WU X X, LU Y M, ZHOU S, et al. Impact of climate
change on human infectious diseases: empirical
evidence and human adaptation[J]. Environment
International, 2016, 86: 14-23.

SCHINASI L H, BENMARHNIA T, DE ROOS A J.
Modification of the association between high ambi-

ent temperature and health by urban microclimate

http://www.cnki.net

indicators: a systematic review and meta-analysis[J].
Environmental Research, 2018, 161: 168-180.
YEGANEH A J, REICHARD G, MCCOY A P, et al. Cor-
relation of ambient air temperature and cognitive
performance: a systematic review and meta-analysis
[J]. Building and Environment, 2018, 143: 701-716.
EGERHAZI L A, KOVACS A, UNGER J. Applica-
tion of microclimate modelling and onsite survey
in planning practice related to an urban micro-
environment[J]. Advances in Meteorology, 2013 :
251586.

SHEN T, CHOW D H C, DARKWA J. Simulating the
influence of micro- climatic design on mitigating the
urban heat island effect in the Hangzhou metropoli-
tan area of China[J]. International Journal of Low-
Carbon Technologies, 2016, 11(1): 130-139.

AKBARI H, POMERANTZ M, TAHA H. Cool surfaces
and shade trees to reduce energy use and improve
air quality in urban areas[J]. Solar Energy, 2001,
70(3): 295-310.

ROXON J, ULM F J, PELLENQ R M. Urban heat island
impact on state residential energy cost and CO,
emissions in the United States[J]. Urban Climate,
2020, 31: 100546.

KANG S, ELTAHIR E A B. North China plain threat-
ened by deadly heatwaves due to climate change
and irrigation[J]. Nature Communications, 2018,
9(1): 2894.

SUN R H, CHEN L D. How can urban water bodies
designed for climate adaptation[J)]. Landscape and
Urban Planning, 2012, 105: 27-33.

CAI Z, HAN G F, CHEN M C. Do water bodies play
an important role in the relationship between urban
form and land surface temperature?[J]. Sustainable
Cities and Society, 2018, 39: 487-498.

KROEGER T, MCDONALD R I, BOUCHER T, et al.
Where the people are: current trends and future
potential targeted investments in urban trees
for PM10 and temperature mitigation in 27 US
cities[J]. Landscape and Urban Planning, 2018, 177:
227-240.

321 =8, #HRE. LbRH=ERSAMERAINE

CA 2022/11 HfiE[ 107



133]

[34]

[35]

[36]

1371

[38]

[39]

[40]

[41]

[42]

[43]

[44]

RN ETLCZAA D] Wi=R, 2018, 36
(4) . 617-627.
ZHAO L, LEE X, SMITH R B, et al. Strong contributions
of local background climate to urban heat islands[J].
Nature, 2014, 511(7508): 216-219.
GUO J M, HAN G F, XIE Y S, et al. Exploring the re-
lationships between urban spatial form factors and
land surface temperature in mountainous area: a
case study in Chongging city, China[J]. Sustainable
Cities and Society, 2020, 61: 102286.
YANG G Y, YU Z W, JORGENSEN G, et al. How can ur-
ban blue-green space be planned for climate adap-
tion in high-latitude cities? A seasonal perspective[J].
Sustainable Cities and Society, 2020, 53: 101932.
8, Bk 1. PEESHHIILKIRERAS
SARISSLLIAZRY] . FREEE. 2020 (6) . 28-33.
BEE. &8 EH RS ER RN
map). PEABASIAESAT). 2016, 31 (6) . 61-68.
XU'Y, REN C, MA P, et al. Urban morphology detec-
tion and computation for urban climate research[J].
Landscape and Urban Planning, 2017, 167: 212-224.
GUO G H, ZHOU X Q, WU Z F, et al. Characterizing
the impact of urban morphology heterogeneity on
land surface temperature in Guangzhou, China[J].
Environmental Modelling & Software, 2016, 84:
427-439.
TONG S S, WONG N H, JUSUF S K, et al. Study on corre-
lation between air temperature and urban morphology
parameters in built environment in northern China[J].
Building and Environment, 2018, 127: 239-249.
ZHAO J C, ZHAO X, LIANG S L, et al. Assessing the
thermal contributions of urban land cover types [J].
Landscape and Urban Planning, 2020, 204: 103927.
CHEN X L, ZHAO H M, LI P X, et al. Remote sensing
image-based analysis of the relationship between ur-
ban heat island and land use/cover changes[J]. Remote
Sensing of Environment, 2006, 104(2): 133-46.
RE, Fk W, £ SHEEHTEESEER
EHRASHRAIMRIRNT - LAE=mAAI ]
FRIETSANKD, 2021, 36 (5) . 61-68.
LIANG W H, HUANG J X, JONES P, et al. A zonal

[45]

[46]

[47]

[48

(49]

(50]

model for assessing street canyon air temperature
of high-density cities[J]. Building and Environment,
2018, 132: 160-169.

CHEN X L, XU Y, YANG J X, et al. Remote sensing
of urban thermal environments within local climate
zones: a case study of two high-density subtropical
Chinese cities[J]. Urban Climate, 2020, 31: 100568.
WONG M S, NICHOL J E, NG E. A study of the "wall
effect” caused by proliferation of high-rise buildings
using GIS techniques[J]. Landscape and Urban Plan-
ning, 2011, 102(4): 245-253.

HRE, K8, §NL, F BmERREESHRS
RORBXME . AERHFMEAAIN]. EARRRSIA
#TH2, 2016, 38 (5) . 138-147.

WILSON B. Urban form and residential electricity
consumption: evidence from Illinois, USA [J]. Land-
scape and Urban Planning, 2013, 115(7): 62-71.
CAIZ, TANG Y, CHEN K, et al. Assessing the heat vul-
nerability of different local climate zones in the old
areas of a Chinese megacity[J]. Sustainability, 2019,
11(7): 2032.

MANOLI G, FATICHI S, SCHLAPFER M, et al. Mag-
nitude of urban heat islands largely explained by
climate and population[J]. Nature, 2019, 573(7772):
55-60.

[S1] FENG Y, DU S, MYINT S W, et al. Do urban functional

(52]

[53

(54]

(55]

zones affect land surface temperature differently?
A case study of Beijing, China[J]. Remote Sensing,
2019, 11(15): 1802.

KOTHARKAR R, RAMESH A, BAGADE A. Urban heat
island studies in South Asia: a critical review[J]. Urban
Climate, 2018, 24: 1011-1026.

NWAKAIRE C M, ONN C C, YAP S P, et al. Urban heat
island studies with emphasis on urban pavements:
a review[J]. Sustainable Cities and Society, 2020, 63:
102476.

SUSCA T. Green roofs to reduce building energy
use? A review on key structural factors of green roofs
and their effects on urban climate[J]. Building and
Environment, 2019, 162: 106273.

GUNAWARDENA K R, WELLS M J, KERSHAW T. Uti-

(C) 198 42502 S EHEIA ARABITRETHRAR P B REANTHEN VIRONMEN AL BIMUSATION] rights reserved.

[56]

[57]

(58]

[59]

[60]

[61]

lising green and bluespace to mitigate urban heat
island intensity[J]. Science of the Total Environment,
2017, 584: 1040-1055.

FERWATI'S, SKELHORN C, SHANDAS V, et al. Analysis
of urban heat in a corridor environment: the case of
Doha, Qatar[J]. Urban Climate, 2018, 24: 692-702.
WU Z F, DOU P F, CHEN L D. Comparative and com-
binative cooling effects of different spatial arrange-
ments of buildings and trees on microclimate[J].
Sustainable Cities and Society, 2019, 51: 101711.
BARTON H, GRANT M. Urban planning for healthy
cities: a review of the progress of the european
healthy cities programme[J]. Journal of Urban
Health-bulletin of the New York Academy of Medi-
cine, 2013, 90(7): 129-141.

BRG. 2B CRENHTENNERED]
IFEIET), 2009 (4) . 22-26.

GILES-CORTI B, VERNEZ-MOUDON A, REIS R, et
al. City planning and population health: a global
challenge[J]. The Lancet, 2016, 388(10062): 2912-
2924.

Wi B . —MERHSERNTIE . B
RS2 (PCP) &Y. EFRMALI, 2013,
28 (2) . 75-80.

[62] ZF. FBE. BEBENSERZNSHRIPSIRAN
mAARSEE )] MLm, 2012, 28 (11) .
123-127.

ERER

Bl E3. {FELH

E2 . {EEKIEUrban climates—T%%

http://www.cnki.net



