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Fig. 1 Standard types of the LCZ scheme (modified from Stwart'”)
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2 LCZ
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Fig. 2 Global (a) and latitudinal (b) distributions of the cities where LCZ-based urban heat island has been investigated
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ﬁﬁgﬁﬁ Jiss ﬁ{[ﬁ Iy ﬁﬂxifﬁﬁz’fﬁj{ Fig. 4 Comparison of literature number that applies different

EF approaches to obtain temperatures for LCZ-based UHI studies
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Fig. 5 Land surface temperature difference between LCZs for 50 cities (row value minus column value) (Twill squares
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indicate no significant differences (significance level is 0.05 in K-S test) and the source data are from Bechtel™”).
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Tab.1 The extreme values of the surface air temperature among LCZ types over various cities (ranked by continent)

Wi (EXK) LCZ(Twe)  LCZ(Twn)  Too—Ten(K) FIERE() FHAME  WAEHE BHRE
G P (LRI 2 9 32 20 Cfb BRI F1™
A 28R (LA 2 9 3.1 15 Ctb BRI F1™
HERR(LEAIET) 2 9 2.0 16 Cfb RERIEL 1™
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Tab. 2 The extreme values of the land surface temperature among LCZ types over various cities (ranked by continent)

K6 AR LCZ A1 AR (EL(1 2 DX A Ay ) R i B R (1 OB €5 DX B ) T
Fig. 6 The extreme values (maximum minus minimum) of the surface air temperature (white background) and

land surface temperature (gray background) among LCZ types over various cities
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(2) LMy, KRy RS TIHF (Sky View Factor), 7EH REXTLCZ
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H#H) MLCZ 3 CEEMBES), HIRZEME 1S KL EM " FEgig, Kas MK
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Abstract: Since 2012, urban heat islands (UHIs) over various cities have been re-investigated
under the local climate zones (LCZ) concept. However, a systematic overview of the recent
progress in terms of the LCZ- based UHI studies remains lacking. This status quo has
considerably restrained the UHI studies across global cities in a more standard manner. Here
we comprehensively reviewed the preceding LCZ-based UHI studies with statistical- and meta-
analysis. The literature review indicates that LCZ-based UHIs have been conducted over more
than 130 cities globally, mostly located in the middle latitudes (35°N-55°N) within Asia and
Europe. These investigations focus either on the canopy layer UHI (represented by surface air
temperature, SAT) or on the surface layer UHI (denoted by land surface temperature, LST) or
both. The overview was conducted mainly from three aspects including the "data acquisition",
"spatiotemporal pattern", and "associated control". Our further findings show that: (1) On "data
acquisition", satellite thermal remote sensing is the most important technique for retrieving
LST, with the percentage of studies that employ this technique accounting for 86.5%. But for
SAT, the main approaches include measurements by fixed stations (42.5%) and mobile vehicles
(19.2%) as well as simulations by models (38.3% ), among which the approach by model
simulation has received more attention; (2) On "spatiotemporal pattern", the mean difference
between the maximum and minimum temperatures among various LCZs for SAT (3.1 K) is
significantly lower than that for LST (9.8 K), with relatively high magnitudes in summer and
winter compared with the other seasons for these two types of temperatures.Prominent "intra-
LCZ heat islands" were observed for both the canopy and surface UHIs; (3) On "associated
controls", most studies are still qualitative on the analysis of the relationships between LCZ-
based UHIs and their controls (e.g., surface structure and fabric, land cover type, and human
activity). Other potential controls such as building typology and adjacency among LCZ types
remain less considered. We finally provided several prospects for the LCZ-based UHI studies.
We hope this overview would be helpful for improving the understanding of the current
progress and upcoming prospects for the LCZ-based UHI studies.

Keywords: local climate zones; urban heat island; surface air temperature; land surface
temperature; spatiotemporal pattern



