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Human 
Developement 
Index (HDI) 
for Brazil-
2000 (IBGE)

Human Development Index (HDI)-Income

Human Development Index (HDI)-Education

In the semiarid region,
which encompasses large
part of the territory of the
Northeast, there are
approximately 30 million
inhabitants, or about 15%
of the national population.
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Climate change threat is real and will affect all e conomic 
sectors to some degree, and the impact of climate c hange may be 
felt more severely in developing countries. 

Vulnerability and risk of the population and econom ic sectors 
to climate variability and extreme events seem to b e increasing in 
South America as population increases and land use patterns 
change.

Poor regions are disproportionately affected by wea ther related 
hazards, owing to their intrinsically greater vulne rability to 
hazards and comparatively low capacity for risk red uction 
measures. In NE Brazil people is exposed and vulner able to 
climate hazards. 

Water deficit in the soil and other components of t he water 
balance may be other indicators that can be used in  vulnerability 
assessments, especially in the semiarid lands in NE  Brazil
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History of drought in the region has been documente d as far back as the 
XVII Century (major droughts in 1710-11, 1723-27, 1 736-57, 1744-45, 1777-
78, 1808-09, 1824-25, 1835-37, 1844-45, 1877-79, 1982-83, 1997-98, as well 
as minor droughts in 2003 and 2005 ) 
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UNEP 2009

The first studies of vulnerability of this region t o climate change, 
conducted in 2005-2007 yielded the first regional s cenarios of climate 
change in Brazil and South America, which used regi onal models (Eta 
CCS, RegCM3 and HadRM3-PRECIS) to make projections for the period 
2071-2100. 

The projected mean warming in the region for the A2  high emissions 
scenario is about 4.6 oC for 2071-2100, relative to 1961-90.  Projections o f 
changes in future rainfall suggest reductions of ab out 40-60% by 2100 
relative to the present.  Increase in the increase in the length of dry spells, 
reaching a mean of up to 30 days/year in 2071-2100 in the A2 scenario 
compared to 12 days/year in the current climate. Th is would indicate the 
high risk of drought may increase in the future.

This  regional warming is linked to a global warmin g of about 3.3 oC by 
2100 in the HadAM3P global model that provided the driving data to the 
RCMs.  For the NE Brazil region the HadAM3P model s hows a mean 
warming of 3.6 oC.
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Consecutive dry days, with water deficiency abive 3 º dyas during the rainy season 
FMAM in NE Brazil during 1999-2007  (Source: PROCLI MA-CPTEC/INPE)

Areas 
with 
water 
deficit 
above 30 
days 
during 
the rainy 
season 
in 1999-
2007 

Areas with 
water deficit 
above 30 days 
during the 
rainy season 
in consecutive 
years during 
1999-2007 

Global warming projections - Based  on HadAM3P  (A2)
2071-2100 vs 1961-90

Global: 3.3 C;  NE Brazil: 3.6 C
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Changes in annual temperature-left ( o C) and rainfall-right (%) in 
Northeast Brazil for the future 2071-2100 relative to the present 1961-
90.  Changes reflect the mean of three regional mod els run at a 
resolution of 50 km lat-lon for the A2 high emissio ns scenario.  

Temperature                                                       Rainfall
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Present climate Adequated and producing
Adequated

Non adequated
Non adequated  by producing

Excluded area

Projection
A2-2070

Projection
A2-2050
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Low climate risk
Risk for low temperatures
Risk for water excess
Low risk with irrigation
Low risk with very intensive irrigation
High climate risk
Excluded areas

Present climate

Projection
A2-2050

Projection
A2-2070
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Impacts of climate change in employment in NE Brazi l for the A2 
scenario in 2070 in Northeast Brazil (FIOCRUZ-UFMG)

A2 B2
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Current potential vegetation

Changes in potential vegetation 
for 2071-2100, scenario A2, 
from the ensemble of 3 RCMs:
Risk of aridization and 
desertfication of semiarid NE 
Brazil

2071-2100

Projected changes for the future 2071-2100 relative  to the present 1971-90, for the ensemble 
mean, and the maximum and minimum projections for g lobal warming of 4 oC Source: 
http://www.geog.ox.ac.uk/~clivar/ClimateAtlas/4deg. html . Arrows indicate when the regional 
warming is higher than 4 oC and when the rainfall index is below 1, indicatin g decreases. 
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Projected changes for the future 2071-2100 relative  to the present 1971-90, for the ensemble 
mean, and the maximum and minimum projections for g lobal warming of 5 oC Source: 
http://www.geog.ox.ac.uk/~clivar/ClimateAtlas/4deg. html . Arrows indicate when the regional 
warming is higher than 4 oC and when the rainfall index is below 1, indicatin g decreases. 

To put the projected 40-60% rainfall reduction in t he semiarid 
lands of NE Brazil into historical context, it is i nstructive to 
consider some drought episodes in the region.  

One of the worst droughts - which took place during recent times 
and was well documented - occurred in 1998 (El Niño year), where 
rainfall in this region was only 40-50% of the norm al.  

However, further studies are needed on the historic  droughts, to 
assess whether it might be possible to treat future  changes in 
rainfall as comparable to extreme historic droughts , in order to 
comment on changes in frequency or intensity of dro ught 
episodes: could an “extreme” event of the past beco me normal or 
more common in the future?

Impacts shown are consequence of a warming of 3.3 C  from the 
HadAM3P in the high emission scenario, with regiona l warming 
(derived from 3 RCMs) of about 4.6 C.  Impacts woul d be even 
higher in a 4C or 5C warmer world, in food and secu rity.


