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Number of people living in urban and rural areas, World, 1960 to 2017

4 billion Urban population

3.5 billion Rural population
3 billion
2.5 billion
2 billion
1.5 billion
1 billion
500 million
0

1960 1970 1980 1990 2000 2010 2017

Source: UN World Urbanization Prospects (2018) OurWorldInData.org/urbanization « CC BY
Note: Urban populations are defined based on the definition of urban areas by national statistical offices.
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(Oke, 1997) Surface urban heat island (SUHI)
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. MRERERIA (1972-2018)

it i & : ISI Web of Science + Google Scholar

Journal publications + English
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Title | Author | Source journal | Publication year
Sensor types | Study cities | Study time | Research foci

(Zhou, 2019, RS)
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P. KRISHNA RAO

Research Physical Scientist,
National Environmental
Satellite Service (NESS) of the
National Oceanic and
Atmospheric Administration
(NOAA).

4

Rao, P.K. Remote sensing of urban "heat
islands" from an environmental satellite.

Bulletin of the American Meteorological
Society 1972, 53, 647-648.

ITOS-1, 19 Oct. 1970, East Coast, USA



1990: Landsatd&x B F#R B3N (Carnahan, W.H.;
Larson, R.C. An analysis of an urban heat sink. Remote
Sens. Environ. 1990, 33, 65-71.)

2004: MODIS#HT#R B N5 (Zhang, X.; Friedl, M.A;
Schaaf, C.B.; Strahler, A.H.; Schneider, A. The footprint of
urban climates on vegetation phenology. Geophys. Res. Lett.

2004, 31)

2005: ASTER#FHFHRENMAZE (Nichol, J. Remote
sensing of urban heat islands by day and night. Photogramm.
Eng. Remote Sens. 2005, 71, 613-621.)
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Weng, Q.; Lu, D.; Schubring, J. Estimation of land surface temperature—
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Jin, M.L.; Dickinson, R.E.; Zhang, D.L. The footprint of urban areas on global
climate as characterized by MODIS. J. Clim. 2005, 18, 1551-1565
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(2) Bt (Ex|EX) RESUHI T XIRENEF

Land cover/land use and their changes

(Built—up areas, vegetation, water | industrial, residential, commercial)

Urban site A
characteristics » bk )\ g6
(2D/3D)

Landscape
composition and
configuration

Built-up areas: ISA, IBI, NDBI, UJ, height,
volume, FAI, FAR, SVE. Vegetation:
NDVI, VF, shape, orientation, distance,
abundance, height, volume, and specie.

Water: NDWI, distance

PD, ED,MSI, SHD], LPI,, Tree

cover, Grass cover, etc.
Whether landscape

composition or configuration
is more important?

More indicators # Better
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Temperature

1 (Voogt, 2000)
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Crowdsourced air temperatures contrast satellite
measures of the urban heat island and its mechanisms

Zander S. Venter'*, Tirthankar Chakraborty?, Xuhui Lee?
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(2) SUHIH iy R J7] &

® What are the differences in the factors contributing to the
SUHI at local, regional, and global scales?

® Are there predictable differences in the magnitudes and
patterns of SUHI derived from the LST observation at
different spatial and temporal resolutions?

® What is the extent of a metro city SUHI impact on the
climate or SUHI of associated satellite cities?

® What is the optimal scale for conducting measures to
mitigate SUHI?
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® Relationship between LST and other indicators
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(a) ISA _ (b) ISAGD:

SUH”(XIyIZ) =LST (lelz) - Tforest (XIyIZ)

52.5°N Tforest (x,y,z) = TO + a;x + a,y + asz

(a) Annual daytime reference LST
estimated using method 1

52.3°N 18 i
13°E 133°E 13.5°FE 138°EI13°E  13.3°E 13.5°FE 13.8°F

—LST.=LST~+SUHII -
;L')‘ L.
=T - SUHII
%)
QI
—L.ST! =
Rural Suburban Urban
| | | | J
0 25 50 75 100
ISAgpp(%)

(Li et al., 2018, STE) (Zhou et al., 2018, STE)



- Simulated LST time series and components Decomposed components
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Urban-rural LST difference (°C)
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Combined effects (°C)
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(Zhou et al., 2016, JGR. Atmos.)
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Surface Urban Heat Island Across 419 Global Big Cities

Shushi Peng,T Shilong Piao,*’T’;t Philippe Ciais,§ Pierre Friedlingstein,” Catherine Ottle,§
Francois-Marie Bréon,§ Huijuan Nan,T Liming Zhou,# and Ranga B. MyneniJ'

and night. The distribution of nighttime SUHII correlates positively
with the difference in albedo and nighttime light between urban area
and suburban area, while the distribution of daytime SUHII correlates n

Contents lists available at ScienceDirect

Remote Sensing of Environment

journal homepage: www.elsevier.com/locate/rse

Surface urban heat island in China's 32 major cities: Spatial patterns @Cm\m
and drivers

Decheng Zhou?, Shuging Zhao **, Shuguang Liu °, Liangxia Zhang ¢, Chao Zhu ?

research period. The SUHII's distribution in the day related closely to vegetation activity and anthropogenic
heat releases in summer, and to climate (temperature and precipitation) in winter, while that at night linked
tightly to albedo, anthropogenic heat releases, built-up intensity, and climate in both seasons. Overall, we

Correlation # Causation
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