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Context 

• Previous work… 

• DEWFORA (2011-2014, EU FP7 research project) 

• EUROCLIMA II (started in 2014, Administrative Arrangement DG DEVCO) 

• Global Drought Observatory (started in 2015, Administrative Arrangement DG ECHO) 

 

• A framework for modelling Global Drought Risk 

Relative statistic suitable for ranking regions: 
comprehensive picture of locations where the 
likelihood of drought impact is highest (lowest); 
 
 
Not to be confounded with an absolute measure 
of economic loss or damage to human health or 
the environment: applicable to different social 
and economic contexts. 

IPCC, 2012: Summary for Policymakers 



Risk Hazard Exposure Vulnerability 

Likelihood of 
drought impact 
at sub-national 
administrative 
regions. 

Probability of 
exceeding a 

drought event 
with a certain 

severity. 

Propensity of 
individuals, 

groups and/or 
nations  

to suffer adverse 
effects when 

impacted by a 
drought event. 

Amount of population, 
livelihoods, assets, 
resources, services 

and/or…  
that could be directly 

and/or indirectly 
affected by a drought 

event. 

Risk or Likelihood  

   of Drought Impact 

• Normalized statistics: 0 (min) – 1 (max); 
• The legend breaks are statistical thresholds: 

percentiles of geographic distribution. 

The case study for South-Central America 



Agricultural drought:  
Data on crop and livestock 
production. 

Hydrological drought:  
Data on offtake water rates in relation to the 
normal operations of several systems (i.e. 
domestic, industrial, irrigated agricultural). 

Socioeconomic drought:  
The concept of socioeconomic impact 

recognizes the relationship between the 
lack of goods and services, and the amount 

of human demands. 

Proxy indicators of 

Drought Exposure 

NOT a comprehensive 
assessment of all 

dimensions of  
drought exposure! 

Slow onset hazard: comprehends entities that 
can be adversely impacted at different stages of 
the same hydro-meteorological anomaly.  



Composite Measure    

 of Drought Exposure 

• Single unit-free and non-parametric statistic (DEA) that summarizes the 

multiple input proxy indicators at a particular geographic region: from 0 to 1; 

 

 

• The values are relative to the most exposed geographic region(s) at a given 

moment in time: suitable for ranking and comparison; 

 

 

• Can be updated in time: the striking contrasts are appropriate for stimulating 

debate about government policy priorities, mitigation and adaptation plans; 

 

 

• Multi-scale approach: the output maps are a focused measure, zooming on 

the selected regions of interest. 



Proxy Indicators at Country Level 
 

• Agriculture (% of GDP); World Bank 
• Poverty headcount ratio at $1.25 a day (PPP) (% of total 

population); World Bank 
 

• GDP per capita (current US$); World Bank 
• Energy Consumption per Capita (Million Btu per Person); U.S. EIA 

• Rural population (% of total population); World Bank 
• Refugee population (% of total population); World Bank 

 
• Improved water source (% of rural population); World Bank 
• Life expectancy at birth (years); World Bank 
• Population ages 15-64 (% of total population); World Bank 
• Literacy rate (% of people ages 15 and above); World Bank 
• Government Effectiveness; WGI 
• Disaster Prevention & Preparedness (US$/Year/capita); OECD 

Proxy Indicators at Subnational Level 
 
• Agricultural irrigated land (% of total agricultural land); FAO 
• % of retained renewable water; Aqueduct 
• Road density (km of road per 100 sq. km of land area); gROADSv1 

Social Factor:  
Level of well-being of individuals and 
communities 

Economic Factor:  
Economic status of individuals, 
communities and nations 

Infrastructural Factor:  
Infrastructures needed to support the 
production of goods and sustainability of 
livelihoods 

Proxy Indicators of 

Vulnerability Factors 



Global Drought Risk: 

  Some key outputs 

• Likelihood of drought impact is mainly 

driven by the regional magnitude of 

exposure; 

 

• Infrastructural capacity is relatively low for 

all risk classes and most exposed regions; 

 

• Extreme likelihood of drought impact 

exhibits a relationship to economic wealth 

stronger than to social progress: most 

exposed locations are the poorest. 



The way forward… 

Operational setting at GDO 

The user interfaces:  

 

Definition/optimization of 

thresholds and triggers 

Weighting and aggregation 

of indicators based on 

expert judgment   

Dynamic drought risk:  

Hazard estimates from current rainfall, 

soil moisture, and vegetation greenness. 



Thank you for your  
attention! 

More information: 

http://edo.jrc.ec.europa.eu/scado/ 

hugo.carrao@jrc.ec.europa.eu  
Uyuni, Bolivia 
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