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Research progress on urban climate and human settlement environment from the

perspective of Local Climate Zone
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Abstract; Urban climate and human settlement environment interact with each other. Local Climate Zone (L.CZ) promotes
the description of urban morphology and the exploration of climate change, and provides a unified framework for the urban
climate and human settlement environment studies. Much of the academic research has focused on urban thermal
environment and climate risk, and is developing towards multi-factor climate simulation and consideration of socio-economic
factors. This study reviewed themes, methods and main conclusions, found that " local climate zone" , " urban heat island" ,
" land surface temperature" , " management" and " community" appeared most frequently. Using the bibliometrics and
thematic analysis methods, the progress of urban climate and human settlements research from 2012 to June 2023 in terms of
LCZ mapping, interactions, and adaptive strategies is compiled and summarized, and future research priorities are
prospected. The results showed that (1) LCZ studies have been carried out in more than 280 cities around the world, and

the popularization of LCZ global dataset has expanded the research scale and enriched the research content; (2) Most
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studies have analyzed the spatio-temporal characteristics of climate factors dominated by urban wind/thermal environment on
the local scale, explored the causes of heterogeneity and their mechanism on human settlements, and revealed the
importance of urban blue-green space for mitigation strategies such as optimizing cooling effect, preventing and controlling
heat sources. Since 2018, LCZ thermal environment research had been diversified, and the research area had begun to
appear metropolitan areas or urban agglomerations; (3) LCZ can assist in identifying areas of exireme exposure and
vulnerability in human settlements. Recent studies tend to look for adaptive strategies in climate/ecological risk assessment
and pay more attention to vulnerable and low-income populations. This review will be conducive to the macro-grasp of the

research status and development trend, and provide ideas for subsequent research.

Key Words: local climate zone; urban climate; human settlement environment; thermal risk; adaptive strategy
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Fig.2 Global distributions of the cities, the number of researches and journal publications that LCZ-based urban climate research

KT A ARG UR AR i P 1 55 0l T B0 15Ol GS(2016) 1667 5 BRI I4E IR P T g e

HITE 2016 47 (B 2)  dtat sRBURT M 45 5 BE ST SR AT TIPS DX, = IR T A | 16 A, DXORIT L b 388 T A0
R EWNATSE EEALE LCZ HEZE R Hi iR Il i A% 08 | IR BT Rz FLBK ) A 2R | LA KA % A fige s oz i) 26
A DX A S A5 I

LCZ 2 IR FERE R FE I S5 Stewart F1 Oke B YCH) T Ml 28— R AR R0 47 9L B UL FASE 4B s
ERHT LCZ R4y JE R BRI FE % RS A ISR T = 4k 2 S AR B 1h R 43 LCZ, (EE LA R, R e K
B F ekt LCZ 432y i At Tl RS i, A 32 2045 M P58 R 48 (IS ¥t ) FZ 8% (RS i) Wb F
B, b GIS-LCZ J7idk FEBARNE LCZ A e LAl R 2 3 5 o 1k (AN gt B0 v B/ 8 B MRS B R 25 i)
i HEFTRE M W IBE R AT R TR FUR AR kT (G A ) L IS ik B
BSEETE, S JOE PSS AR EL A PE g (RS 50000 T AR IO RO T 245 4 25 5 K, ME LA ) & 48R
T BB SE R R R LCZ 28T Lh 8, RS-LCZ J7 A Re S & 4 BRI T il B 5 oK . %07k B 7638 i BIE 47
Bral B 4328 BN TR ULIEEE rh 42 I LCZ 15 2., % FH ) RS #4484 Landsat , ASTER, Sentinel 245 AL

http ; //www.ecologica.cn



114 Wt A SRt U XA T S U S N s RS T S i 4493

R R ER S % (GEE) B T AL B Z 8 RS $dis, B3 i B bl e il 1] 9 T 2
( WUDAPT, http : //www.wudapt.org/ ) i 1] Landsat FI{558 2 FEHLARA O 2: 508 T LCZ 2Bk B, — L2658
FPAH K F WUDAPT A ZREEA ) | {H RS-LCZ J5 %+ L.CZ R 43K BEAR T U1l 2 X 3 4 e B, L7 W g
WY AR BT A I GIS-LCZ, A 2017 4FLISk WFFE b 5| A T IR % 2T AR DU = 40 R B, an 1 FH i
T B4 2 R 28 I 24 PPA 32 T3 B AR Y LCZ Mgy 260 ORI T RS-LCZ (i ik ot & ke
FgEHE AR R U R 25 0F T 3 TR R L TR R 0/ 290G B T 17, FL7E VR 24 ST WA % GIS Rl RS Jrik
ZEA RN KRR LCZ KPR ED > R 19 THIT Lez Hl B p % BRI O A Loz Sdldk . 48k
LCZ Hdi i 58 2 AL 060 E T by o AR (T 5 R b

F#1 LCZ HEMEREENE AN LCZ BiEE
Table 1 Data sources for LCZ mapping and existing LCZ data sets

Existing datasets

LCZ YA PE4E

1483140.

pilEFES VeI HUE Bl
Mapping scheme  Data sources Sources Descriptions
B IBGR Landsat-5,7,8 http :// glovis.usgs.gov F TR w5
RS-LCZ Sentinel-1, 2 htps ://scihubcopemnicus.eu/ FIT LCZ i & e 5 N H T A ) 25 X
MODIS 7 htps://search.eathdata.nasa. MR R A LCZ SR ST
gov/search
A TR Google Maps WA IR,y LCZ R 52
B Google Earth Engine KRS B T a3 LCZ R K
RN T AN K http : // data. ess.tsinghua.edu.cn/ iCR TR BHE , b LCZ R4t 3%
gi: ?]iﬁCZ WUDAPT YIIZRFEAR WUDAPT/Google Earth HF LCZ R4
Open Street Map/ hitp ://www. openstreetmap. org/ A5 TE PRSI A B 0 SE BE AR R, W LU T4 TR AR
i P/ opeTectip: DEREVIES BHIEEI P eS8
R A TIBEHLIE , 2 BN AR RS TSR 1CZ 15,
(B SR EirES So1SatLCZ v0.100 http://doi.org/10.14459/2018mp T ERIE 2~ > fill A Sentinel-1 Fl Sentinel-2 T3 2K ™ H: &

Bk 42 AIRATIIZREE DS | M Rk H 85% .

5 RO 1 M B S L B o VI 5 DX
TR AR A BEDLARPRBEAL I 2R 1L, 20 B4R 100m

Demuzere 25137 221 () 4>
Bk LCZ

Zhu %38 $R A1

So2Sat Global Urban

https : //doi.org/10.5281/zenodo.
6364594

https : //doi.org/10.14459,/2021 I — ol T 1R T8 B 2 20 TN R A8 43 A7 3%, il Sentinel -

L7 Bl mp1633461 1,2 TR, ZER A O QLR LCZ 72,
M Sentinel- 1 ZiCHE K6 R 9 T = AL AU #E WUDAPT ik
AT 48 4 139 http : //www.wudapt.org/ oy, AR E 50 24T T & LCZ MR, B RO

H 76%
RS. 1%/ Remote sensing; MODIS ; F1 43 B BAZE1E AL Moderate-resolution imaging spectroradiometer;WUDAPT;ﬁﬁi}ﬁZﬁiéﬁlﬂﬁﬁ*ﬂiﬁrﬁ] AT
H World urban database and access portal tools ; LCZ ; JRy bS5 43 IX. Local climate zones

1.2 BT LCZ By e 5 A PR a st i

ST SRR T MR TS SR AR AR s N m R S T, R R AT RE RS S RS G B
SRS A BT AR AN T X LCZ HEZL T Wi A 5 N &S BREE i B I 5 30 A T T AT 4 o A
IR 7 B EEAE IS, B VOSviewer 8755 1Y OB TR) M 9 BT (18] 3) SR B, B SRR S s 1Y 5 1
TR« R H S A5 43 X ( Local climate zone, LCZ)” . “ 3k #4 & ( Urban heat island, UHI)”  “Hi R 1E &
(Land surface temperature, LST)”  “%& # ( Management) ” Fl“ 41X ( Community) " ,

TG FT UL, LCZ AWF5 308 AR FABPR I8 I 2 R ik A 3 T e 3 57 O B0 N 28455 ghoxk LIRS bl T g AAR B
RN R T B IRTT SARBETE , BRI SRS RN it , LB ey N2 A DXAE A28 A A oz R i 2 s 383 2 Ay e
KM, SRR MR IR Il # 8 FGET 3 AR LCZ WFFE b 32 B OR SGHE , JUHETE 2017 4¢,
AN DG HE RSP I R B 0 5 T 38 XL | R K 5 RIS B 2R 25 D10, A A RS 6 5 T LAV 30 45k LCZ

http ; //www.ecologica.cn



4494 £ ¥ M 44 ¥

NS

A

SN

NSO

=

B3 xEiRLIME G

Fig.3 Keyword co-occurrence map

IR R A I s AR AL, 2022 AF T AR B AIF 0820 | AR AT ST RN, Xob 1 b AR RS AR 2 DI 1) A9F 5 4
(1&T4) A EESTAERE | 25 S T ABREFIEIE ) o T SCRE AN LCZ HESL T Il UM 5 N 3RS Al EAR
N JEFR X S T A ) 3 AR RIS E PN O A T 270

1.2.1 Bl S s PR A B A ]

Il SRR E PR SC ER , PRIRIE KIREE K PRI LRI BT NS R 5 r 9 24 il SR PR, e
FEH NEIREOE TR BAIAAT RIS A 504 Jm SRS A 7 185 3055 S 2 S 3 A ok 1
P TR T R U S s SR A B A Bl M T — IO AT TSR iR g i
W 3 A O R IR A IR ER R, Bk LCZ 2257 0T AR R AR R RO b (4 I 23 R4
AR @ M 38 5 U EE R B R IC AR IR et 2 S5 e ) st DR B Gk e PR35 ) 4
FIBLEE ;B K LCZ N TGASERY | JEF T 40 A B0 S ARITAS AT , LA S DX Jo S5 3 LA

(1) HRINET 5 NJEIEL

SEYRTT AL 6 SRS, T FARR S A 2 ()b 52 0 B S A0 X 50 0 A AR AR, OF ELBEE U I |

http ; //www.ecologica.cn



114 Wt A SRt U XA T S U S N s RS T S i 4495

90 -

L EESS
-
JRERIE B HoAt < Mo B 2% -

R B Number of references/f

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
A Year

B4 LCZERTHHRESABRRERRLHKBNERFTL

Fig.4 Literature number of LCZ-based urban climate and human settlement environment changes by year

A MBI VAR R WAk, BRI, 3T SR BE A R i) A8 R B Y S, AR S M o X A A K% 18
A BB A AR, J b A 50 X 2 B T 3l R )l SR 25 R b R RFAE | AR o FL i RS A0 Ak i < 0%
Pt Stewart Al Oke BAHA T 4545 M S A543 X (4 JUAR] RRAE R RE S B0, JF A4 285005 LCZD Z I (13 2%
FESCIRE BB S AT AR AN IRIZERY LCZ (iR 22 I A s S A e S 430 17— 38 SR, 76 2 BR(E ] 1LCZ
MR T AR B AT IS o, S S Sl i b | AR AR B AR U Ik A il e iz

LCZ 1R Z (3T PR BT 25 1 SR F 5% (40 UHIL/SUHI 38 5 ) AS PRl BR T-9k 2 i 22, 26 7 LCZ ;N3 AN
LCZ IR AL BN A I SO0 30T G540 | SR 5 T JA BRI LS IR BT 15 R R LA S RS ET
WS A, b BRI AR R O R e FE T R R A R R A R, LCZ4 F LCZ8 SR
UHI (& A= 4817  e UHT ol 3 T 3 K B LST f Rl 1 BAE LCZ4 F1 L.CZ5 Hh™ AT LCZ
() UHL SR AR M4 BEUEI T LCZ 7 RAE 2 A X (5 AT RS FNZEALT ) s #A3R
BEF R BIE FHPEDY . EORE BT LCZ R R XHRAT T AR5 i 2 (1] 2) , — BB S Rl O T 1 52 X
AR 5 WAL BT RO AL 4G 43 AT B — I T 28 R A X/ A 18 ARRRAE | DA SO AR AR T 51 AS [ 35
SR RS TTIEAT ERAS DY AR L 2018 AR LCZ BIREEIF ST 1 2 ek K B RS IX S 4 KT T
WA S) .

AT IR BB E o, LCZ 43S iy N s S B SR (e, T M BRI 45 2R . LCZ Z [al#k 25
SR H A HB BN [] R HAE LCZ B A SRS LCZ TR H v v 2 R
LCZ FARZ R LCZ A WO M RE . — 5 T, LCZ HESL N A 3ak T 4 BHIE 285 S AR 5 7= A 1 4
SN, AN g SR SRR RS FERA I  RBK /38 7K T 43R A T e A 1 1o D L A R S R
TE AN 35 7K 3 1 43 KSORN 2 550000 2 B 338 ofg i ot R A8 1 L 285 SE A SR RO 98 R B, AR 1.CZ W
FRG AT REE IR B AR % AR R S B I T Hp AR R 0 WAL B A R A 4 s AR R
BOFREARIA S SR (H A0 1 DX b R B T b PR A A ) L S — T T, Ak e R B IR RS0 Bl
PRI AR B Z RS, LCZ 455 RETRBIL S0 B i SRR A | 25 A 17 oy AR R B SO IR B i 2 i, LA 2
FIH LCZ A 28 X5 3k 7 B HEJBCHE A7 Bk 233 B, S nk i iR SR g B 43 T T SE T AT B AR AR 7, Fge R

http ; //www.ecologica.cn



4496 xR 44 %

R R AR 1) L7 5B 1 P , L P 45 DX O 5 8 B AU L

LCZ 1R M3 T TR 25 Heb 5 HBR RO MU . AT A SMATR BS B SC R PRI T LST il UM,
TR IR AT, UIE LCZ HESR A A RS R0 FE (PET) AT FE RS 5 UTCI) 34 2 51
G | 5 SR ) R 9 R TR B 1 T B R BR B O A ™7 6T LCZ TR R I R A
SUTIATIT P TP A5, e SR A5 A BB 7S 53 4, LCZ 55 63T DR DX % 7 0 D0 T JLE 43 X
G 4 SR FIR TR BRI A BT ST ) FINE T LCZ MR R B R BRI T T

‘ ) ) b I \ | F ) (W s
A S N \"w A i A ; N N

\ W
/N 2
4

= L IERRE

£ | mi v
5 QO
¢

\
J / \ \

®
[ == )

i B T B B 1 - i T
2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
44y Year

5 LCZERTHTANERRNLEREMNETEL

Fig.5 Visualization of the literature content and number on the urban thermal environment under LCZ framework
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Fig.6 Feasible strategies for mitigation of climate change and human settlements
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