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CAR CEA: Components

• A estimation of the principle sources, costs and trends of 

environmental degradation;

• An analysis of the current institutional capacity for 

environmental management, focusing in particular on the 

gap between regulatory requirements and the capacity to 

enforce them;

• An analysis of priority environmental issues, leading to a 

set of policy and investment recommendations to 

strengthen environmental management in these sectors.

– Managing forests, woodlands and wildlife resources;

– Environmental management in the mining sector; and,

– Growth that is resilient to climate change



Costs of Env. Degradation
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: decomposition of genuine saving for the year 2005 
[Damages from CO2 are not included here] 
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Costs of Env. Degradation
This study World Bank
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Costs of Env. Degradation

• Economic growth sustainability could be at risk

– when we include several pollution costs, becomes negative

– maybe more important: high volatility of genuine saving, due to 

GDP volatility

– CAR is highly vulnerable to external shocks, including 

climate change 

• High impact of pollution on health

– efforts to build human capital are hindered by unsafe water 

supply, poor sanitation and hygiene, and household air 

pollution

– will increase as population is rapidly growing, and alternatives 

to solid biomass energy will remain too expensive

• Relatively low depletion of renewable natural resources

– considerable productivity potential to unlock

• Institutional and knowledge capital is shrinking



Making Development Climate Resilient –

WB Strategy for SSA

• Climate projections for SSA hindered by limited data

• Regional trends masked by high variability

• Sahel – uncertain projections for rainfall

• Principles of WB strategy:

– Manage disaster risk reduction and climate 

change adaptation as integrated agenda

– Adaptation and risk reduction are about sound 

development

– Mitigation should accompany adaptation, but not 

constrain growth

– Additional financing is required to support climate 

resilience



CAR Climate: limited in situ data



Climatology:

Approach for CAR
• Few existing data for CAR on which to build a climatology 

for the country as a whole.  

• Overview of the climate based on 

– statistical analysis using available observations 

– reanalyses (from US National Centers for 

Environmental Prediction - NCEP)

• Data for 5 stations helped establish confidence in the 

reanalysis

• No statistical technique may be expected to extrapolate 

accurately into geographical regions with no or limited 

ground truth data

• Study assumes adjusted reanalysis provides “ground truth”



Rainfall trends in CAR: 

Importance of in situ data 

• Top slide shows rainfall time 
series at Bangui from 
observations

• Bottom slide average rainfall 
over CAR from NCEP 
reanalyses

• The reanalyses suggest too 
much rain in early 1970’s -
almost certainly an error

• If early 1970s rain valid then 
downward trend, but if not 
then little trend

• Fine illustration of problems 
that arise when no in situ
data are available



Temperature trend in CAR

• The temperature 

time series for CAR 

includes a 

consistent positive 

trend, certainly since 

about 1995, of about 

0.30C per decade



Annual rainfall statistics 1978-2000



Comparison between Climate 

Models and Reanalyses



Temperature Changes
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Rainfall Changes
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Difficulties with Rainfall 

Projections
• Previous slides have focused on results from the mean 

of 14 climate models (the ensemble mean)

• One reason for using the ensemble mean is that it can 

be expected to offer the best single projection, an 

improvement over any from the individual models

• However the ranges of values across all models should 

always be considered

• Even then the projections for rainfall carry more 

uncertainty than those for temperature, and often it is 

not just information on changes in the mean that is 

required but also changes in daily and seasonal 

distributions - these are the most difficult to extract from 

the models



An approach to rainfall 

distributions
• In the report we have assumed a statistical 

relationship that appears to hold across the 
world, that with higher rainfall there are more 
days of rain and more rain per day

• Hence with a 5% increase in rainfall (the 
approximate ensemble mean value) there 
should be more rain days and on average 
heavier rainfall per rain day

• And thus a higher potential for flooding - but 
that does not mean that drought cannot still 
occur



Climate Risk Management:

Institutional Challenges

• Limited infrastructure for meteorology/climate

– few active observing stations

– limited archive of observations to inform climate-
related decision making

– limited means to transfer information to users

• Demand for capacity development, knowledge 
management, and climate services to improve risk 
management and community preparedness

• Desire for action as opposed to further studies, including 
development of an Early Warning and Climate Advisory 
System using all possible regional facilities

• Security issues are high priority, and will be exacerbated 
by weather-climate events such as floods that isolate 
regions



Priority climate-related hazards:

Flooding

• Current major impediment to communication and 
transportation , directly affecting  the livelihood of 
the urban communities

• Most likely to increase in frequency and possibly 
in severity

• May impede economic growth, not least through 
affecting production and transportation

• Will also affect other climate-related hazards, 
including the ones already  impacting agricultural 
production and health



Priority climate-related hazards:

Agricultural production and food security

• No major impacts on agricultural production are 
foreseen based on the projections of the 
ensemble mean unless temperatures increase 
beyond the tolerance of specific crops

• Plausible changes in daily rainfall distributions, 
which could not be addressed in this report, may 
affect crop yield through drought and erosion



Priority climate-related hazards:

Drought

• Mainly an issue re daily rainfall distributions for 
crop production (see previous slide)

• By global standards CAR is a well-watered 
country even in the drier years (~900mm) , but 
this resource is not properly harvested or 
managed in terms of, e.g.s, deforestation, 
erosion, irrigation, health, transport

• Given the projected increased rainfall there 
should be no increase in water stress from the 
climate perspective, thus poverty alleviation will 
be more of a development issue such as 
managing the irrigation infrastructure



Priority climate-related hazards:

Health and Conflict

• Climate-related endemic and epidemic disease 
prevalence may increase

• Influenza, associated with lower humidity, may 
increase because of the higher temperatures in 
dry air masses.

• No assessment has been made of possible 
climate-driven migration and conflict but this 
should be studied further in view of the fact that 
CAR is surrounded by countries which will 
experience high exposure to climate risk 
(WDR2010)



Summary

Climate Projections

• Based on 14 IPCC models the climate of CAR 
will almost certainly warm and become a little 
wetter (around 5%) on an annual basis

• Uncertainty regarding temperature is of order 
1C either way, and it is only in the later 21st 
Century that the models guarantee warming 
(although the recent trend has been for 
warming)

• Greater uncertainty for rainfall, with a range of 
about +25% to -15%



Summary:

Climate Hazards
• More flooding

– Consequences for infrastructure, 
transportation, society, health, food security, 
production

• Probably more droughts with higher temperatures

– Consequences for health, transportation, water 
security, agriculture

• Possible security issues, including through 
climate-driven migration and conflict



Summary:

Climate Analysis and Capacity

• The fundamental climate infrastructure of CAR 
and the ability to employ that infrastructure is 
weak but there is valuable human capital

• Some in situ data have emerged that should 
form the basis of future work

• In the meantime the reanalysis data can provide 
invaluable guidance on the climate; more 
detailed analysis is quite possible

• Develop climate analysis capacity and integrate 
with assessment of vulnerabilities


