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• Introduction: Climate Change Process and Characteristics

• Impacts of Climate Change:

• Agriculture
• Infrastructure
• Health
• Tourism
• Aggravating factors

• Resilience and Adaptation to Climate Change
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Introduction
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Table 1: Impact of 
Climate Change and 
Vulnerabilities in Africa 

Figure 1: Annual Impact from climate 
change (% of GDP) in Africa in 2030 
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Impacts of Climate Change:
Agriculture and food security

• Increase in extreme events: The type, frequency and intensity of extreme events, 
such as tropical cyclones, floods, droughts and heavy precipitation events, are 
expected to rise (erosion, land degradation); 

• Changes in rainfall pattern are likely to lead to severe water shortages and/or 
flooding. 

• Rising temperatures are likely to cause shifts in crop growing seasons

 Expected decrease in water availability for irrigation
 Expected shorter growing seasons 
 Expected lower yields
 Expected increase in damage to Agriculture due to increasing disasters
 Expected loss insurance sector and number of farmers insured 

 Expected decrease in Agriculture and livestock production (increase in 
commodity prices)

 Expected decrease in agriculture exports (indirect effect on trade 
balance, balance of payments, exchange rate) 

 Expected increase in the number of people at risk of hunger 
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Impacts of Climate Change:
Agriculture and food security

 Disaster 2012         2013       2014 

  Land 
(Ha) 

Land 
(Ha) 

Land 
(Ha) 

 

Floods 1883.5 411 487.5     
Heavy Rains & 
Winds 

277.6 1494 1709.
5 

    

Landslides 399 257 0     
Thunderstorms 
& Lightning 

0 0 0     

Fire 20 35.45 17.5     
TOTAL 2580.1 2197.5 2214.

5 
  

Table 3: Damages caused by 
Disasters on agriculture in 
Rwanda 2012-2014

Disaster 2011 2012 2013 2014 2015 Total 

Floods 3 23 10 35 28 99 

Heavy Rains & Winds 58 60 167 179 186 650 

Landslides 5 8 14 17 22 66 

Thunderstorms & 

Lightning 

15 24 40 66 79 224 

Fire 0 2 12 30 43 87 

Mine Incidents 1 0 4 0 0 5 

Earthquake 0 0 0 0 1 1 

  82 117 247 327 359 1132 

 

Table 2: Disaster Occurrence in Rwanda (2011-2015)

Data: MIDIMAR, 2016

Data: MIDIMAR, 2016
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Impacts of Climate Change:
Infrastructure

• Increase in extreme events: The type, frequency and intensity of extreme events (tropical 
cyclones, floods, droughts and heavy precipitation) are expected to rise 

• Increasing sea levels mean greater risk of damage to African coastlines (lagoons, 
mangrove forests), small island States and countries with low lying deltas (Estimation 
Coastal infrastructure in 30 percent of Africa’s coastal countries is at risk of partial or 
complete inundation) (Cape Town, Maputo, Dar Es Salaam, Mombasa)

• Example: major disaster in harbour Dar Es Salaam or Mombasa will have major indirect 
impact in the region  regional interdepency

 Expected increased in damage caused to infrastructure (houses, roads, schools, 
harbours, water infrastructures, hydropower, businesses, etc.)

 Indirect costs due to damaged infrastructure (Profits lost, Transport of inputs 
and outputs, Electricity cuts, alternative source of electricity, etc.) 
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Impacts of Climate Change:
Infrastructure

Table 4: Damages caused by Disasters on Infrastructure (houses) in Rwanda 2012-2014

Disaster 2011 2012 2013 2014 2015 Total 

Floods 3 23 10 35 28 99 

Heavy Rains & Winds  58 60 167 179 186 650 

Landslides 5 8 14 17 22 66 

Thunderstorms & 

Lightning 

15 24 40 66 79 224 

Fire 0 2 12 30 43 87 

Mine Incidents  1 0 4 0 0 5 

Earthquake 0 0 0 0 1 1 

  82 117 247 327 359 1132 

 

Table 2: Disaster Occurrence in Rwanda (2011-2015)

 Disaster 2012            2013           2014 

  Damaged 
houses 

Damaged 
houses 

Damaged 
houses 

Floods 1163 266 4 
Heavy Rains & 
Winds 

1834 3275 2911 

Landslides 177 378 12 
Thunderstorms 
& Lightning 

1 0 0 

Fire 1 6 40 
TOTAL 3176 3925 2967 

Data: MIDIMAR, 2016

Data: MIDIMAR, 2016
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• Likely to add stress to already threatened habitats, ecosystems and species and is likely to 
trigger species migration and lead to habitat reduction.

• Temperature increases will potentially severely increase rates of extinction for many 
habitats and species (up to 30 per cent World with a 2°C rise in temperature). Particularly 

affected will be coral reefs, and mountain habitats. 

• Up to 50% of Africa’s total biodiversity is at risk due to reduced habitat and other human-
induced pressures (Boko et al. 2007) (land-use conversion due to agricultural expansion and 
subsequent destruction of habitat; pollution; poaching; civil war; high rates of land use 
change; population growth, etc.).

• Example: The habitat of the western lowland/mountain Gorilla – critically endangered on 
the World Conservation Union’s (IUCN) red list of threatened species, is likely to seriously 
decline. 

 Expected potential impact on tourism (loss)

Impacts of Climate Change:
Tourism
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• Increase in extreme events, changes in rainfall pattern and rising temperatures are likely to 
lead to severe changes in the distribution of disease vectors

• Under climate change, rising temperatures are changing the geographical distribution of 
disease vectors which are migrating to new areas and higher altitudes (Example, migration 
of the malaria mosquito to higher altitudes risk for densely populated east African highlands 
(Boko et al. 2007). 

 Expected increase in number of people and animals at risk from climate sensitive 
diseases (vector, water and air- borne diseases) (Malaria, tuberculosis, schistosomiasis, 
diarrhoea, etc.) 

 Expected increase of malnourishment cases 
 Expected increase in direct medical costs, health protection costs and indirect 

costs (lost time at work, etc.) 

• Future climate variability will also interact with other stresses and vulnerabilities (HIV/AIDS, 
Conflicts) resulting in increased susceptibility and risk to infectious diseases (e.g. cholera 
and diahrrhoea) and malnutrition for adults and children. 

Impacts of Climate Change:
Health
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Impacts of Climate Change:
Health

Figure 3: Expected Incidence of Malaria (2021-2030; 2041-2050)

Example: Rwanda expected potential increase of rural population at risk of malaria 
by 150% by 2050 at a potential cost of 50millions/year (Economics of Climate change 
in Rwanda, 2009)
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• Many factors contribute and compound the impacts of current climate variability 
and will have negative effects on the cost of the impact and the ability to 
cope with climate change:

• Poverty 

• Increase in population, 
• Illiteracy and lack of skills, 
• Weak institutions, 
• Limited infrastructure, 
• Lack of technology and information, 
• Low levels of primary education and health care, poor access to resources, 

low management capabilities 
• Conflicts. 
• The overexploitation of land resources including forests,
• Land degradation

Impacts of Climate Change:
Aggravating factors
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• Direct costs: 
• Human lives, 
• Agriculture losses, 
• Damaged infrastructures (houses, roads, schools, Health centres, harbours, businesses, 

water systems, energy infrastructure, etc)

• Indirect costs: 
• Decreased soil productivity due  to soil erosion, etc
• Lost profits for companies affected,(energy cuts, damaged transport infrastructures, etc.) 
• Health-related costs due to increased diseases and disasters (direct medical costs, health 

protection costs, lost time at work, cost linked to undernourishment and malnutrition, 
etc.)

• Decrease in trade balance, balance of payment, exchange rate
• Decrease in households and businesses insured- increase in insurance costs
• Alternative source of electricity, etc. , 

 World: Cost  > 2 trillion $ in the world due to disasters since 1992
Rwanda: Cost estimated to minimum 1% -1.5% of GDP per year in 2030 (Min of 40million 

USD/year) (Economics of Climate Change in Rwanda, 2009)

Cost of impact of Climate Change
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Resilience and adapation to Climate Change

• Resilience refers to the capacity of a system to continue to function despite 
disturbances, either by recovery to its original condition or by some degree of 
transformation that changes components in a system or the relationships between 
components in a system

• Adaptation is a process through which societies make themselves better able to 
cope with an uncertain future. Adapting to climate change entails taking the right 
measures to reduce the negative effects of climate change by making the 
appropriate adjustments and changes. Examples: 
• Technological options such as increased sea defences or flood-proof houses, 
• Behaviour change at the individual level, such as reducing water use in times of 

drought and using insecticide-sprayed mosquito nets. 
• Establishment of Early warning systems for extreme events, better water 

management, terracing, improved risk management, various insurance options, 
biodiversity conservation, etc.
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Table 5: Adaptation measures in key vulnerable sectors 
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 Adaptation is cost-effective

• Economic growth offers an opportunity to alter for the long term the risk profile 
of countries with respect to climate change. There is the possibility to build 
climate resilience into decisions from the outset. To do this, adaptation plans 
need to systematically identify the opportunities, or ‘entry points’, where 
proactive adaptation can be factored into development strategies and long-term 
investment plans.

Resilience and adapation to Climate Change
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