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A stylized cross-section of a typical urban heat island.

Source: Oke, 1978: Boundary Layer Climates, Timothy R. Publisher, 

London.
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Consequences:

I. Health

(e.g. morbidity, mortality) 

II. Economical

(e.g. energy demand

and peak power)

III. Environmental

(e.g. C02 concentration,
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I . Causa l  factors  re la t ion  i s  l ess  wel l  understood

I I . Most  s tudies  focus  on  s ingular  case  s tudies

I I I .Micro-sca le  model l ing  preva i l s

IV . Fur ther  invest igat ion  i s  needed

i . Bu i ld ing  scenar ios  for  the  future :

a . Urban  deve lopment  prospects

b . C l imate  change forecasts

c . Countermeasures  ef f i c iency
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I . Urban  Populat ion Growth Prospects

I I . C l imate  Change Forecasts

i . Loca l  Impacts  and  Adaptat ion  needs

i i . Urban Sprawl  and  ‘ ’Coasta l i sat ion ’’

i i i . Soc ia l /economica l  vu lnerabi l i ty

Global

Local
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Pre-Processing
(DOS-1; DN Conversion;

Water/Cloud Masks)

ALB (Smith, 2010)

EM (Xiaolei et al., 2014)

NDVI (NASA, 2015)

NDMI (NASA, 2015)

Landsat 81 -Operational Land Imager (OLI) + Thermal Infrared Sensor (TIRS)

Water 
Vapour 
content

(AERONET)

Bands 10 and 11

TOA Brightness 

Temperature

(BT10, BT 11)

(NASA, 2015)

OLI Bands 2, 
3, 4 , 5

TIRS Bands 
10, 11

NDVI (NASA, 2015)

FVC (Xiaolei et al., 2014) 

Land Surface Emissivity 

(LSE) – NDVI Threshold 

Method (Xiaolei et. Al., 
2014)

Atmospheric 

Transmittance 

Coefficients 

(Rozenstein, et 
al. 2014)

LST* = A0+A1.BT10-A2.BT11

OLI Bands 
1, 3, 4 , 5, 

6, 7

Stat i s t i ca l  

Analys i s

ASTER - GDEM2

DEM

SHADOWS

GDEM2

* S p l i t - W i n d o w  A l g o r i t h m

( R o z e n s t e i n e t  a l . ,  2 0 1 4 )

1“Landsat imagery courtesy of NASA Goddard Space Flight Center and U.S. Geological Survey”

2”ASTER GDEM is a product of METI and NASA”.
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City

ALB EMISSIVITY 10 NDVI NDMI DEM SHADOWS

r2 P-value r2 P-value r2 P-value r2 P-value r2 P-value r2 P-value

Athens 0,09 > 0,00 0,05 > 0,00 0,15 > 0,00 0,41 > 0,00 0,09 > 0,00 0,03 > 0,00

Barcelona 0,47 > 0,00 0,08 > 0,00 0,47 > 0,00 0,43 > 0,00 0,23 > 0,00 0,02 > 0,00

Lisbon 0,29 > 0,00 0,09 > 0,00 0,35 > 0,00 0,35 > 0,00 0,02 > 0,00 0,02 > 0,00

Marseilles 0,30 > 0,00 0,00 > 0,00 0,35 > 0,00 0,26 > 0,00 0,26 > 0,00 0,04 > 0,00

Naples 0,31 > 0,00 0,02 > 0,00 0,46 > 0,00 0,50 > 0,00 0,28 > 0,00 0,01 > 0,00

AVERAGE 0,29 0,05 0,36 0,39 0,18 0,02
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City

MULTIPLE 

REGRESSION

r2 p-VALUE

Athens 0,50 > 0,00

Barcelona 0,53 > 0,00

Lisbon 0,46 > 0,00

Marseilles 0,45 > 0,00

Naples 0,58 > 0,00
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Unknowns

Known

I . T h e  ne e d  to  be t te r  

unde r s t a nd  t h e  c o m pl e x i t y  of  

re l a t i o ns  a t  s t a ke ;
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Wo r k  i n  p ro g re s s ,

to  be  c o nt i nue d …



Thank you!
anappmoliveira@tecnico.ulisboa.pt


