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URBAN CLIMATE AND THE URBAN HEAT
ISLAND EFFECT

Temperature Differences:

- Buildings Geometry;

- Surfaces Behavior;

- Air Pollution;

- Anthropogenic heat.

(Oke, 2006)



GREEN SPACES AND THE URBAN CLIMATE

Yochida et al. (2006)



CASE STUDY – BRAGANÇA (PORTUGAL)
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Mediterranean climate

Dry Summers

Cold and Wet Winters



METHODOLOGY – MONITORING NETWORK

CRITERIA

- Cover all Local Climate Zones –

at least three sensor per location

- Cover topographic effects (from 

river margins to hilltops)

- Cover rural to urban gradient

EQUIPMENT

- 23 Temperature and humidity 

sensors

- Three wind speed and direction 

sensors

- Two full automatic station
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Gonçalves et al., 2018



RESULTS – HEAT ISLAND EFFECT*   
(2012-2016)

*ALTITUDE CORRECTION
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RESULTS – UHI – MEAN URBAN GREEN SPACES
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RESULTS – HEATING AND COOLING -
WINTER  



RESULTS - HEATING AND COOLING -
SUMMER



RESULTS – UHI EFFECT UGS 9



RESULTS – UHI EFFECT UGS 2



RESULTS – UHI EFFECT UGS 11



RESULTS – UHI EFFECT UGS 8



FINAL REMARKS

 The Urban Heat Island Effect is present in a Small 
Size City.

UGS have a differentiated effect in the Local Urban 
Climate.

 Among the climate benefits of UGS there is an 
extended cooling effect more intense in higher 
canopy cover in urbanized context.

 The local monitoring network is being kept since 
2012, future developments include modelling and 
land change impact on Local Climate.
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