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T 1) Jy b A o X5 S AT T VPG IR 4R T etk
Dy 1), EAR A Y e O R e AR Ay R 25 I 2
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(2022) XFHLAHT T Jmy Mo S48 43 X A SR IRIARRAE , A
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T AR T B R sk . RIERAY L 7
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BRAFFEZ S, flhn, Li%s (2022) XFHb T HEs A
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MG X, Em T X AFRRRIX, K 1,

3 WHEEEE 55k
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T B MG 28 18] 43 HE 3R 100 mx100 m. | R E 4 3
Lt RS E PR R IE . AL, b T 5 M ER R
RGO s AR By —Sct, ) al DG Bk
FrECRFEAL I, 23 (0] 3 B3 5 AL AR R — Ok
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P& (https://browser. dataspace. copernicus. eu/[ 2024—
07-291), TR ZH H B 45 R
Br, 6 H i a)—9 A a) = 75 <10% i Jr 47
O XEOEAR, RJaTiERE 6 H 15 H—55%
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3.1.2 hRIEEREYRE
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ASTER-GED (The Advanced Spaceborne Thermal

Emission and Reflection Radiometer Global Emissivity
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Database) F13€ ES 2 HEEHH .00 NCEP (National
Centers for Environmental Prediction) &4 B4

KA HHE NCEP-TPW, L iR ¥(#E 7F GEE (Google
Earth Engine) - 3RHUM Tiish 3
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Fig. 1 Geographical location and true—color composite image of the study area

AT 8 F A9 Landsat 8. Landsat 9 #8138 )%
B % SR (Surface Reflectance) 0¥ & 28 3 KA
1EJ5 # Collection2 H1 Y — 2%y it K4l . Landsat 8/9
KAJZTER TOA (Top of Atmosphere reflection)
BAE 2 Collection2 A Tier 1 (T1) 275 W%,
AR B HIINZ 1 P, PedfbReg atii 2022 4F
6 H—9 H ) irf & 16 <20 % W18, BJn b
w6 H17H, 6 H25H . 8 H4H . 8 12H .
9H 5 HILS @R, ASTER- GED B & 54
ASTER RELAMBE B K563, SR TR B — & A %%
/3B TES (Temperature Emissivity Separation) 572
M 2000—2008 4FJiF 45 i 25 ASTER M A, 2
B8] 5 HE3 0 100 mx100 m,  FH T8 i B o b ¢ &
. NCEP_TCWV B4t T 1948 4F—20184F
2R BARFLUK IR 5 i TCWV  (Total Column Water
Vapor) %04, W35 12 Landsat Rz 71,
ZS oy pEAe Ry 2.5, BRI HEh 6 h, JFAR 4
Landsat SR B IRFR], e 5 Hdw i /Y 2 4L
PEHATERAERGE, BBIRAUKIRE 25U
32 RBERE

A5 R G ¥ SMW  (Statistical Mono—
Window) %5, 1€ GEEFH |52 9 M 2% 15 B I 1
(Ermida %, 2020; Duguay-Tetzlaff %5, 2015). BR

T Landsat 8/9 TWRARSN, i flIH T ASTER-
GED [ NCEP_TCWV i 4%, AR IURR 5 1 3% 1Y
BRAENE S S/ N W SR
x1 AHRFAEANIES
Table 1 Satellite imagery used in this study

o - 23 1) WRA
ERY I 1151 P S
2022-06-17 OLI.TIRS 120.38 30,100 3.47
2022-06-25 OLI-2.TIRS-2 120.38 30,100 18.16
2022-08-04 OLI.TIRS 120.38 30,100 3.52
2022-08-12 OLI-2.TIRS-2 120.38 30,100 10.31
2022-09-05 OLI.TIRS 120.38 30,100 11.09

F FH Valor #1 Caselles (1996) 42 H3 A% 3 T4 #%
EaE (VCM) 87k, 454 ASTER-GED /= it
TR, AR TERN

NDVI = Lo =Pt (1)
Puic T Prea

A, NDVIWIH—Abra g &, & M T PR
(R FAROUREL SR FEE , p,, ATLLAMBE B S 3
P HELCBE BRI R, A R4 2 A9 NDVI
HEATAEBE 8 35 B FVC  (Fractional Vegetation Cover)
.

NDVI - NDVI,

FVE = DV < NDv,

)
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A Hr, NDVI, b 448 9% 8 55 B {2 5C NDVI {8,
NDVI, 44 + 7 5 BHE T NDVIE, MR LT
5% (Ren%, 2017; W/ %%, 20165 Guan%F,
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Fig. 2 Local Climate Zone types and schematics
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Fig. 4 Average surface temperature of different LCZ types on five different sampling date
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Study on the summer surface thermal environment of Nanjing urban area
based on local climate zone
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Abstract: The issue of global warming has become increasingly prevalent in recent years. Concurrently, there exists a considerable
prevalence of extreme meteorological occurrences in urban environment, exemplified by the intense heat that characterizes the summer
season. The urban heat environment has become a research focus under the background of global warming and rapid urbanization. At
present, Local Climate Zone (LCZ) represents the principal method of classification employed in the field of urban thermal environment
research. In comparison with the traditional urban - rural dichotomy, this approach entails a further subdivision of the city on the basis of the
physical characteristics of the buildings and the natural ground cover features. Based on the LCZ system, this paper investigated the summer
thermal environment characteristics of the main urban area of Nanjing from two perspectives: interclass and intraclass, using Landsat image
inversion of surface temperature. The classification of LCZs divided the study area into 12 categories, of which 8 were designated for
building types and 4 were designated for surface cover types. The proportion of building types within the study area was greater than that of
ground cover types. The building types exhibited a high proportion of open high-rise (LCZ 4) and dense mid-rise (LCZ 2), which were
predominantly concentrated in the central urban areas. The largest surface cover type was bare soil and sand (LCZ F). Results indicated that
the thermal environments among LCZ classes showed large differences. Higher building densities had higher mean LSTs. The mean LSTs
tended to rise gradually as building height decreased. The time-series trend of the mean temperature for the various LCZ types was highly
consistent with the overall mean temperature trend observed in the study area. Large low-rise (LCZ 8) consistently presented high average
surface temperatures during the summer months, reaching a maximum of 53.2 °C. Moreover, the average surface temperature for each
building type was higher than the average surface temperature for the study area as a whole, and the average surface temperature for each
natural ground cover type except bare soil or sand was lower than the average surface temperature for the study area as a whole. The mean
surface temperature of compact mid-rise (LCZ 2), compact low-rise (LCZ 3), large low-rise (LCZ 8), and heavy industry (LCZ 10) were
higher than the overall mean temperature of the study area. Furthermore, this study presented intraclass analysis of different LCZ types using
relative rates of change in LST. An increased sensitivity to temperature fluctuations may have adverse effects on human well-being and
economic productivity. Another important finding was that the intra-LCZ thermal environment analyses indicated a heightened sensitivity to
temperature fluctuations in the following categories: compact mid-rise (LCZ 2), compact low-rise (LCZ 3), heavy industry (LCZ 10), and
bare soil and sand (LCZ F). The findings of this study can serve as a valuable reference point and provide insights for further research in the
fields of urban planning, the mitigation of the urban heat island effect, and the enhancement of the urban heat environment.

Key words: urban heat environment, local climate zone, Nanjing city, land surface temperature, Inter-LCZ difference, intra-LCZ difference
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