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The Brazilian Semi-Arid 

State Limits 
Semi-Arid 
Northeast States Limits 

•  Located on the Northeast of South America 

o  900,000 square km -  and one of the most densely populated 
semi-arid regions of the world.  

• The Northeast Region is 1.5 million square km large  about 18.2% 
of Brazil’s area. 



Total Population of Brazil (mi):            192.3 
Total Population of the Northeast (mi):53.0 
Total Population of the Semi-arid (mi):23.0 

Population Data – Brazil, Northeast and Semi-Arid 
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Northeast’s Climate Regimes 



Droughts in the Northeast 

•  Different types of drougths. 

•  History of Extreme droughts 



What will climate change represent for the Northeast? 

Future droughts may be more intense 

Water availability in streams may be reduced 

Rainfed agriculture may be turned impossible in some areas 



Impacts on Agriculture 

•  Up to 80% losses, average is 50%. 

•  Immediate effect on rainfed agriculture 

• Maize, bean and cotton 

•  Other sectors 



Social Impacts 

•  Loss of employment 
•  Problems of access to drinking water and food 
•  The poor are the most affected 



Environmental Impacts 

•  Semi-Arid resiliency is affected by human 
degradation 

•  Droughts + unsustainable human activity may 
lead to permanent damage  



Impacts of Climate Change 

Most of the same: loss of production, of income, migration. 

But new impacts may emerge:  

 changes in land use;  

 increased desertification processes;  

 new patters of migration 



Public Policies as a Response to Droughts in the NE 

•  Long history of public policies of adaptation to climate    
variability in the NE 

•  Relief Actions 

•  Development Actions 



Perceptions and Public Policies 

•  Drought as a problem of lack of water: water policy 

•  Lack of Infrastructure: building infrastructure 

•  Underdevelopment: regional development policy 

•  Social vulnerability and poverty: social policy 

•  Natural Resources degradation: environmental policy 

•  Unsustainability: Integrated SD policy 



Drought as a Problem of Lack of Rainfall. Building water 
infrastructure 

•  Water storage is the solution 

Cedro Dam, 1906  

322 public dams 

Thousand of smaller public/
private dams 



The Policy of Water Infrasctructure: Interbasing water transfer 

Existing dams 

Dams under construction 

Planned 

Integration Axis 
Existing Aqueducts 
Planned Aqueducts 



Water Management 

•  Since the 1990’s: 

•  Water laws (Federal and State) 

•  Water institutions 

•  Water management 



Infrasctructure 

•  Railways 

•  Roads 

•  Energy 



Agriculture  

•  Credit, Research, Rural Extention 

•  Fund for the Development of the Northeast: 50% in the Semi-
arid 

•  Insurance, in case of failure of 50% or more of crops due to 
droughts 

• - Climate information 



Regional Development 

1950’s  perception of worst impacts of droughts due to lack 
of development 

 - GDP growth 

 - Institutions 

 - Incentives 

 - Investments 



Social Policies 

Perception: drought is a problem because it affects people 

70’s  targeted policie 

Since 2000, social networks were based on cash transfer 
programs, like Bolsa Familia 



Environmental Sustainability 

ICID 92 and the Rio 92 

Sustainable development strategies for the dry regions 

Aridas Project: methodology of planning for SD 

Institutions 



Evolution of perceptions and policy responses 

Each new phase in policy does not substitute for the previous 
one.  

As perceptions become more complex, public policy responses 
become more complex too, and more integrated. 



What has Happened to Vulnerability and Adaptation to 
Climate Variability over Time (I)  

Effects of public policies:  

 positive: vulnerability decreased 
 negative: vulnerability increased 

Economy less vulnerable: participation of agriculture in GDP 
reduced from 30% to 7% (but still 30% of labor force) 

But rainfed agriculture and especially family agriculture is 
more vulnerable, and 

Environment less resilient: deforestation, land degradation, 
water depletion and desertification 



What has Happened to Vulnerability and Adaptation to 
Climate Variability over Time (II)  

Overall: Vulnerability has decreased 

Economy and society are better adapted to Climate Variability 

But still: 

 Social vulnerability: the poor 

 Environmental vulnerability 



What Lessons can be derived from the Northeast 
experience that can be useful for public policies 

of adaptation to climate change?  

Lesson 1: Adaptation to climate variability and climate change 
is complex.  



Lesson 2: In order to reduce vulnerability, policies of 
adaptation must go beyond climate variables. 

What Lessons can be derived from the Northeast 
experience that can be useful for public policies 

of adaptation to climate change?  



Lesson 3: In developing regions, it is not possible to separate 
adaptation from development.  

What Lessons can be derived from the Northeast 
experience that can be useful for public policies 

of adaptation to climate change?  



Lesson 4: Sustainable development strategies to reduce 
vulnerability and increase adaptation capacities need to be 
tailored to local conditions. 

What Lessons can be derived from the Northeast 
experience that can be useful for public policies 

of adaptation to climate change?  



Lesson 5: However, there are some features of SD that apply to 
all developing regions: 

a)   Environment, and Climate variability and change, need to be 
mainstreamed into development policy 

b)   Human capital is key: education 

What Lessons can be derived from the Northeast 
experience that can be useful for public policies 

of adaptation to climate change?  



c.  institutional development is fundamental 

d.   integration of institutions and of actions is required but not 
easy 

e.  participation of all stakeholders is very important 

What Lessons can be derived from the Northeast 
experience that can be useful for public policies 

of adaptation to climate change?  



f.  finally, scientific information needs to be continuously 
created, updated, translated and disseminated 

What Lessons can be derived from the Northeast 
experience that can be useful for public policies 

of adaptation to climate change?  



Thank You! 


