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Where are the vulnerable persons?  

 

How can householdsô comfort become climate resilient 

without compromising mitigation targets?  
 
 

 - methodology to assess the vulnerability of residential dwellings regarding thermal 

comfort to climate changes and to quantify the benefits of adaptation options  

  

- apply the methodology for 29 municipalities in Portugal  
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Case-study  

 
 

Methodology implemented  
 

o 29 municipalities -  679 LAU2 civil parishes with 

2,926,321 inhabitants (30% of PT population) 

 

o widely varied context in the country including its two 

largest cities, as well as medium sized municipalities 

and several small and mainly rural municipalities 

 

o all the different climatic zones in the country 

  

o different demographic and socio-economic contexts 

across the Portuguese territory 

 

o 225 LAU2 are rural, 169 are urban and rest are 
intermediate 

 

METHODOLOGY TO ASSESS VULNERABILITY  
 

Adapted from approach to assess Climate Change vulnerability from Schneiderbauer, K., Fritzsche, S., 

Bubeck, P., Kienberger, S., Buth, M., Zebisch, M., & Kahlenborn, W. (2014). The Vulnerability 

Sourcebook - Concept and guidelines for standardised vulnerability assessments. Bonn: GIZ GmbH. 

Vulnerability 

Current and future climate 

variability and change 

Societal Environment 

Exposure Sensitivity 

Natural/physical 

environment 

Potential Impact Adaptive Capacity 

Temperature, 

heat & cold 

waves 

Types of buildings, 

construction 

characteristics, heating 

& cooling technologies 

Heating and 

cooling gap 

index Socio-economic indicators 

 - demographics 

 - economic capacity 

 - literacy 

Capacity to implement 

adaptation measures 
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Adaptive Capacity 
index to quantify the capacity 

of each civil parish  

Overall capacity = 0.50*Population under 4 years old  + 0.50*Population above 65 

years old + 1.00*Average monthly income + 0.25* Home Owners + 0.75*Residents  

with a university degree + 1.00* Unemployed residents 

% of residents owning their 

home in Lisbon 
% of residents with university 

degree in Lisbon 

% of residents above 65 years 

old in Lisbon 

based on five classes, varying from 0 (minimum capacity) to 5 (maximum capacity) with data from 

Statistics Portugal (Census 2011) 

Potential Impact 

HDD per municipality for the current climate to ensure 20° C in 

the cooling season and 25° C in the heating season from RCCTE 

ñIdealò Useful energy needs according to RCCTE regulation for 

20° C (Nic) and  25° C (Nvc) per type of residential building per 

civil parish in kWh/m2 

IDEAL FINAL energy for 20/25° C  per type 

of residential building per civil parish in MWh 

REAL FINAL energy for space heating 

and cooling for dwellings per civil parish in 

MWh 

ȹ MWh 
DGEG annual statistics on energy 

sold to households per municipality &  

ICESD % allocation of MWh for space 

heating and cooling of the several 

energy carriers  

Ownership rate of heating and cooling technologies per civil 

parish and residential building type x generic efficiency of 

technologies 

Detailed characteristics on generic 

residential building types for 

different climatic regions of 

Portugal, such as type of walls, 

roofs and other building elements 

and U values, among other - 

adapted from Lopes (2010) 

No. dwellings per type of residential 

building per civil parish and average area of 

dwellings per parish 

gap (%) converted to index from 

0 (no gap) to 20 (maximum gap)  



12/05/2016 

4 

Vulnerability 
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index to for each civil parish 

from 0 to 20 (higher 

vulnerability)  
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Where are the vulnerable?  
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Results  

Heating  

Potential Impact Heating 

+ 

Adaptive capacity 

Future 

Climate 

8 to 16 

Median 12 

1 to 20 

Median 16 

1 to 20 

Median 15 

Results  

Cooling  

+ 

Adaptive capacity Potential Impact Cooling 

Future 

Climate 

8 to 16 

Median 12 

3 to 20 

Median 10 

4 to 20 

Median 13 
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Vulnerability Heating  

Current Climate Future Climate 

3 to 16 

Median 12 

500 LAU2>10 

656 000 

persons less 

3 to 16 

Median 12 

580 LAU2>10 

Vulnerability Cooling  

Current Climate Future Climate 

6 to 16 

Median 11 

422 LAU2>10 

1 Million 

persons more 

6 to 16 

Median 9 

122 LAU2>10 


