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EXECUTIVE SUMMARY  

Ethiopiaôs National Adaptation Plan (NAP-ETH) builds on ongoing 

efforts to address climate change in the countryôs development policy 

framework, including the Climate Resilient Green Economy (CRGE) 

strategy and the second Growth and Transformation Plan (GTP II), as 

well as sectoral climate resilience strategies and regional and 

municipal adaptation plans. Its goal is to reduce vulnerability to the 

impacts of climate change by building adaptive capacity and 

resilience. NAP-ETH aims to strengthen holistic integration of 

climate change adaptation in Ethiopiaôs long-term development 

pathway, supported by effective institutions and governance 

structures, finance for implementation and capacity development and 

strengthened systems for disaster risk management and integration 

among different sectors. The plan and its implementation are guided 

by the principles of participation, coherent interventions, stakeholder 

empowerment, gender sensitivity, equitable implementation and 

partnership.  

NAP-ETH focuses on the sectors that have been identified as most 

vulnerable, namely: agriculture, forestry, health, transport, power, 

industry, water and urban. Within these sectors, 18 adaptation options 

have been identified for implementation at all levels and across 

different development sectors, recognizing the considerable diversity 

in context and vulnerability across Ethiopiaôs regions and social 

groups. These options are: 
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1. Enhancing food security by improving agricultural 

productivity in a climate-smart manner. 

2. Improving access to potable water. 

3. Strengthening sustainable natural resource management 

through safeguarding landscapes and watersheds. 

4. Improving soil and water harvesting and water retention 

mechanisms. 

5. Improving human health systems through the implementation 

of changes based on an integrated health and environmental 

surveillance protocol. 

6. Improving ecosystem resilience through conserving 

biodiversity. 

7. Enhancing sustainable forest management. 

8. Building social protection and livelihood options of 

vulnerable people. 

9. Enhancing alternative and renewable power generation and 

management. 

10. Increasing resilience of urban systems. 

11. Building sustainable transport systems. 

12. Developing adaptive industry systems. 

13. Mainstreaming endogenous adaptation practices. 

14. Developing efficient value chain and marketing systems. 

15. Strengthening drought, livestock & crop insurance 

mechanisms. 

16. Improving early warning systems. 

17. Developing and using adaptation technologies. 

18. Reinforcing adaptation research and development. 
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Over time, Ethiopia aims to proactively and iteratively pursue further 

integration of climate change adaptation in development policies and 

strategies, including macroeconomic and sectoral policies and 

strategies at the national level, as well as Regional and Woreda plans 

and strategies. To achieve this, five strategic priorities have been 

identified: 

1. Mainstreaming climate change adaptation into development 

policies, plans and strategies 

2. Building long-term capacities of institutional structures 

involved in NAP-ETH 

3. Implementing effective and sustainable funding mechanisms 

4. Advancing adaptation research and development in the area of 

climate change adaptation 

5. Improving the knowledge management system for NAP-ETH 

Realization of these strategic priorities is critical to enable effective 

implementation of the options identified above. 

At the highest level, oversight of NAP-ETH is the responsibility of an 

Inter-Ministerial Steering Committee, a Management Committee and 

the Ministry of Environment, Forests and Climate Change (MEFCC).  

For efficiency, financing and implementation of NAP-ETH will be 

led by the existing CRGE mechanisms, which are in place at national, 

regional and Woreda levels. However, some adjustments and 

investments will be required to ensure that the necessary personnel 

and capacity are in place for effective coordination and 

implementation of adaptation initiatives alongside existing structures 

focusing on mitigation.  
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The estimated cost of implementing NAP-ETH over the next fifteen 

years is approximately US$ 6 billion per year. It is expected that these 

funds will be raised from a combination of financing sources, 

including public and private, as well as domestic and international 

sources. 

The NAP-ETH monitoring & evaluation (M&E) system will track 

progress and effectiveness in achieving the anticipated adaptation 

outcomes. Effectiveness will be assessed in terms of the contribution 

for reducing vulnerability, improving adaptive capacity and 

supporting the wellbeing of populations and ecosystems affected by 

the impacts of climate change. The M&E system will support 

adaptive management of the implementation process, linking to the 

M&E systems of the CRGE, GTP II and other relevant programs such 

as the Productive Safety Net Program (PSNP). All actors involved in 

implementing NAP-ETH activities will have monitoring 

responsibilities within their scope of operations. 
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The preparation of NAP-ETH has been coordinated by MEFCC 

involving relevant government institutions, subject matter specialists, 

researchers and academicians. The NAP-ETH has been written 

through technical support provided by USAID-Ethiopia and United 

States Forest Service International Programs (USFS-IP) and 

International Institute for Sustainable Development (IISD) 
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TERMS AND ACRONYMS  

BoFED Bureau of Finance and Economic Development 

CHRIPS Climate Hazards Group InfraRed Precipitation with 

Station data 

CIMP5 Coupled Model Intercomparison Project Phase 5 

CRGE Climate Resilient Green Economy 

CSA Central Statistics Agency 

CSO Civil Society Organization 

EDRI Ethiopian Development Research Institute 

EE Executing Entity 

EEFRI Ethiopian Environment and Forest Research 

Institute 

EIAR Ethiopian Institute of Agricultural Research 

ENSO El Niño Southern Oscillation 

EPACC Ethiopian Programme of Adaptation to Climate 

Change 

EPCC Ethiopian Panel on Climate Change 

FIE Federal Implementing Entity 

GCF Green Climate Fund 

GEF Global Environment Fund 

GeoCLIM Climate Analysis software from the United States 

Geological Survey 

GHG Green House Gas 

GTP Growth and Transformation Plan 

ICT Internet Computer Technology 

IE Implementing Entity 

INDC Intended Nationally Determined Contribution 

IPCC Intergovernmental Panel on Climate Change 
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ITCZ Inter-Tropical Convergence Zone 

KNMI  Koninklijk Nederlands Meteoroloisch Instituut 

(Royal Dutch Meteorological Institute) 

M&E Monitoring and Evaluation 

MEFCC Ministry of Environment, Forest and Climate 

Change 

NAP National Adaptation Plan 

NAPA National Adaptation Plan of Action 

NDRMC National Disaster Risk Management Commission 

NGO Non-Governmental Organization 

NMA National Meteorological Agency (formerly the Nat. 

Met. Services Agency) 

NPC National Planning Commission 

PASDEP Plan for Accelerated and Sustained Development to 

End Poverty 

PMO Prime Ministerôs Office 

PSNP Productive Safety Net Program 

RCP Regional Climate Projection 

RIE Regional Implementing Entity 

SDGs Sustainable Development Goals 

SLMP Sustainable Land Management Program 

TEK Traditional Ecological Knowledge 

TNA Technology Needs Assessment 

TOR Terms of Reference 

UNDP United Nation Development Program 

UNFCCC United Nations Framework Convention on Climate 

Change 

WASH Water, Sanitation and Hygiene
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INTRODUCTION  

Ethiopia is vulnerable to the impacts of climate change and the 

unpredictability of climate variability. The countryôs adaptive 

capacity is constrained by limited livelihood options for the majority 

of the population, inadequate ability to withstand or absorb disasters 

and the prevailing biophysical shocks it faces. To address these 

challenges, there is a need for stronger climate change adaptation 

policies, programs and implementation capacity, across sectors, levels 

of intervention and actors (MoA 2015; MoWE 2015).  

The adaptive capacity of a country can be improved by integrating 

climate information into planning and decision-making for 

development interventions, and prioritizing a focus on climate 

resilience across policies and programs. Ethiopia is on a good track, 

registering consistent and fast economic growth; transforming the 

agricultural, manufacturing and service sectors; developing 

infrastructure; and addressing the challenges of the vulnerable people. 

The enabling climate change policy environment supports these 

positive strides. Notably, the country has developed Climate Resilient 

Green Economy (CRGE) strategy and mainstreamed it into the 

second Growth and Transformation Plan (GTPII).  

Ethiopian government plans to move action on climate change 

adaptation forward by developing and implementing this National 

Adaptation Plan (NAP), in an effort to bring about transformational 

change in the countryôs capacity to address the impacts of climate 

change.  The current efforts to develop this NAP are in compliance 
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with Ethiopiaôs obligations under the Cancun Adaptation Framework 

(2010)
1
 of the United Nations Framework Convention on Climate 

Change (UNFCCC). The Framework recommended that countries 

formulate a NAP as a means of identifying medium and long-term 

adaptation needs and strategies, and mandate institutional 

responsibility for the effective implementation of NAP strategies and 

programs to address those needs.  

Prior to 2011 when the CRGE was adopted, Government efforts to 

address climate change adaptation included:  

¶ Ethiopiaôs National Adaptation Plan of Action (NAPA), 

which identified project with short to medium-term 

timeframes, for implementation at regional and sectoral 

levels;  

¶ Draft adaptation strategies for nine Regions and two city 

administrations;  

¶ Sector adaptation strategies; and  

¶ Ethiopiaôs Programme of Adaptation to Climate Change 

(EPACC)
2
, which outlined 20 prioritized climate change 

related impacts and the corresponding adaptation measures or 

                                                 

1
http://unfccc.int/resource/docs/2010/cop16/eng/07a01.pdf#page=4 

2
Ethiopiaôs Programme of Adaptation to Climate Change. Ministry of Environment 

and Forest, Federal Democratic Republic of Ethiopia. 
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responses, naming the federal level organization responsible 

for spearheading the implementation of the measures.  

The Government also outlined its commitment to climate change 

adaptation in its óIntended Nationally Determined Contributionô 

(INDC) submitted to the UNFCCC in June 2015. Unlike the other 

documents, Ethiopiaôs INDC summarized short to long-term 

programmatic efforts to address reduce vulnerability of livelihoods 

and landscapes to climate impacts, focusing on three key areas: 

droughts, floods and cross-cutting interventions.  

 Despite being fragmented, the above-mentioned documents 

incorporate identified areas of climate change impacts, an analysis of 

vulnerability, adaptation options and prioritized measures including 

projects and actions, along with related implementation cost 

indicators, providing a good basis for further development of 

adaptation plans.  

During 2015, more comprehensive sector-based resilience/adaptation 

strategies were developed. These include climate resilience strategies 

for agriculture and forestry; water and energy; health, and transport. 

The later two adaptation strategies were draft documents yet to be 

finalized. These strategies each achieved three things: 

1) They identified adaptation options in order to select the most 

promising programmatic options. 

2) They appraised the options in terms of uncertainty and risk of 

future climate change in each sector. 
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3) They outlined options for building the costs of climate 

resilience measures into the current and future policy 

portfolio.  

Consequently, Ethiopia is well positioned to develop NAP-ETH 

having strong experience from experiences of NAPA, EPACC, 

regional and sectoral adaptation plans and most importantly the 

CRGE Strategy and the INDC
3
.  However, the existing adaptation 

plans are each characterized by one or more of the following features: 

timeframe, region (location) and sector. Such a piecemeal approach, 

however expertly done, is limited in its ability to address trans-

regional and multi-sectoral issues in a long-term timeframe. As a 

result, the synergy required for climate change adaptation at federal 

level cannot be met by the current sectoral and regional resilience 

strategies. Therefore, this NAP-ETH sets out to address these 

limitations through a programmatic, multi-sectoral and long-term 

planning approach. In addition, NAP-ETH aligns climate change 

centered adaptation initiatives with ongoing development endeavors, 

to obtain synergies and achieve the outcomes of enhancing adaptive 

capacity of government, local institutions and individual women and 

men who are directly affected by climate change impacts on their 

livelihoods and the landscapes in which they live.  

                                                 

3
 INDC: Intended Nationally Determined Contribution is evolved to NDC: 

Nationally Determined Contribution 
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PART I  ï PREPARATORY  PHASE, DIAGNOSTIC  

ANALYSIS  AND RESULTS 

1.1 PREPARING AND LAUNCHI NG THE NATIONAL ADAP TATION 

PLAN (NAP-ETH)  PROCESS 

For a country like Ethiopia, which is vulnerable to the climate 

change, it is imperative to implement coordinated adaptation 

measures. Ethiopiaôs commitment to create climate resilient 

development has been clearly articulated in its various plans and 

strategy documents, notably the Climate Resilient Green 

Economy (CRGE) strategy. Most of these documents have 

outlined adaptation priorities and implementation plans in the 

contexts of regional and sectoral development.  

As noted above, the NAP-ETH is being developed in accordance 

with the Cancun Agreements under the UNFCCC (2010), which 

aim to enhance national and international action on adaptation. 

There are existing facilities and institutional capacities able to 

facilitate NAP-ETH. The country has acquired capacity to plan 

and implement adaptation actions and will continue to increase its 

overall adaptive capacity. Ethiopiaôs NAP initiation is part of its 

grand ambition of mainstreaming climate change mitigation and 

adaptation into its national development plans, in particular into 

its Growth and Transformation Plan (GTP) 

NAP-ETH benefited from existing climate resilience strategies 

and adaptation plans to assemble the necessary information 

including climate data, vulnerability analysis, adaptation options, 

implementation approaches and monitoring and evaluation. NAP-
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ETH is not a standalone plan. It intends to add value to the 

ongoing development efforts, which may not consciously 

incorporate responses to current and anticipated climate impacts. 

Experience has demonstrated that efforts aimed at ensuring food 

security, supporting livelihood improvement, enhancing 

infrastructural development, promoting technological 

advancement in climate sensitive sectors and improving market 

access for vulnerable people can increase human resilience to 

climate change, if adaptation is effectively integrated in these 

development initiatives (see Table 1). Furthermore, this document 

recognizes that some climate change mitigation activities among 

the many to which Ethiopia has made strong commitments can 

have adaptation co-benefits, if these are explicitly identified and 

pursued. 
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Table 1 - Alignment of NAP-ETH with Ethiopiaôs established or ongoing development efforts  

Current and ongoing development efforts  Aims and issues complimentary with NAP-ETH  

Social-economic rural safety net and basic risk 

management programs, e.g., Productive Safety Net 

Program (PSNP) 

Ensuring basic safety for vulnerable people in the face of 

shortage of basic needs, enhancing livelihood opportunities and 

developing disaster risk reduction capacities 

Sector development strategies and programs, e.g. 

for livestock 

Directing comprehensive changes in the development landscape 

with sector-specific and time-bound targets 

Natural resource and environment strategies and 

programs, e.g., Sustainable Land Management 

program (SLMP) 

Ensuring natural resource conservation system informed by 

sustainability criteria  

Research and development strategies and programs 

of permanent institutions, e.g., 

Ethiopian Environment and Forest Research 

Institute (EEFRI), Ethiopian Institute of 

Agricultural Research (EIAR), Ethiopian 

Development Research Institute (EDRI) and 

Supporting development oriented research and technology 

transfer mechanisms 



 9 

Ethiopian Biodiversity Institute (EBI) 

Education development strategies and programs at 

all levels 

Producing a critical mass of experts in various fields that can 

fulfill development aspiration of the country 

Global development agendas e.g. Sustainable 

Development Goals (SDGs) 

Stay on course with global initiatives by adhering to the 

implementation of the 17 SDG goals; exchange best practices 

with other similar countries and benefit from technological and 

financial resources thereof 

 

The NAP-ETH may prioritize adaptation in the sectors where the CRGE focuses. However, as the NAP-ETH focuses 

exclusively on adaptation, it will also provide targets and an implementation plan for other sectors that are 

particularly vulnerable to climate change impacts.  

The NAP formulation approach is designed to contribute to ongoing development initiatives and address the linkages 

between climate change, its impacts and relevant adaptation options (See Summary in Table 2). 
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Table 2 - Summary of the NAP formulation approach  

Phases of NAP-ETH Processes and steps 

Initiation and mandate setting  ¶ Establish high level inter-ministerial steering body to oversee the 

development of the NAP-ETH  

¶ Mandate MEFCC to coordinate, lead and monitor the development and 

implementation of the NAP-ETH at the national level 

¶ Assign multi-disciplinary technical team to develop and monitor the 

NAP-ETH  

Identification of inputs for NAP-

ETH process 

¶ Review of climate change plans already devised for the CRGE sectors 

and by Ethiopiaôs Regions 

¶ Review other relevant documents, including the INDC (2015), Second 

National Communication (2015), EPACC (2010), NAPA (2008) 

Preparation phases ¶ Identify relevant information, policy and strategy documents 

¶ Develop draft document involving relevant stakeholders 

¶ Organize consultations and targeted discussions involving staffs within 
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the MEFCC  

¶ Organize external consultation with all stakeholders including sectors, 

regions and relevant institutions and actors 

Implementation strategies ¶ Develop guideline to mainstream adaptation in the national planning 

process and into sector and regional strategies and action plans 

¶ Identify adaptation finance mobilization approaches and strategies  
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1.2 IDENTIFYING CLIMATE C HANGE IMPACTS , VULNERABILITY 

AND ADAPTATION  

The Ethiopian climate change program and strategy landscapes 

are informed by reliable data, information, knowledge and 

expertise that facilitate the formulation of adaptation plans. In 

addition to providing the contextual framework for climate 

change adaptation in the country, these are required inputs for 

preparing the NAP-ETH. 

1.2.1. IDENTIFICATION OF INFORMATION AVAILABLE A ND 

NEEDED CAPACITIES FOR THE NAP-ETH FORMULATION 

PROCESS 

The NAP-ETH formulation process identifies the available 

information to underpin an evaluation of the capacities needed to 

undertake comprehensive national adaptation strategies (See 

Table 3). 
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Table 3 - Information availability, status and contribution to NAP-ETH 

Available sources 

information  

Status Information and experiences obtained for NAP-

ETH 

GTP II document  National five-year 

development plan 2016-2020 

Policy instruments, indicators, and targets of green 

economy including some relevant to climate 

resilience harmonized with the GTP 

Ethiopiaôs Second 

National Communication 

to the UNFCCC 

Required comprehensive report 

to the UNFCCC on Ethiopiaôs 

GHG inventory, outlining 

mitigation and adaptation 

plans, released in 2015 

Climate Change Impacts, Vulnerability and 

Adaptation options prepared in synergetic approach 

with sector representatives and national 

professionals 

Data used was based on a mix of Tier 1 and Tier 2 

levels of IPCC GHG inventory software: 1996 and 

2006 

NAPA A short term, project based 

plan developed in 2007, 

released in 2008 

Climate change scenarios, vulnerability levels, 

adaptation options 

Regional Adaptation Plans  Draft adaptation plans prepared Adaptation options specific to sectors within 
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2010/2011 for all of Ethiopiaôs 

regions and city 

administrations 

Ethiopiaôs regional states 

Sectoral Adaptation Plans  Draft adaptation plans prepared 

2010/2011 for some key 

sectors at national level 

Adaptation options specific to sectors 

 

EPACC Summary of program of 

adaptation prepared in 2011 

based on earlier plans (e.g. 

Ethiopiaôs NAPA) 

29 prioritized climate change adaptation measures, 

citing institutions to spearhead implementation of 

the measures 

CRGE Strategy  Ethiopiaôs 20-year seminal 

strategic document for carbon 

neutral economy prepared in 

2011 aimed at insuring middle 

income status  

60 climate change mitigation options identified with 

some adaptation co-benefits 

 INDC Ethiopiaôs intended 

contribution to GHG reduction 

(mitigation) and to adaptation 

Major adaptation options categorized under 

drought, flood, and cross-sector issues 
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submitted in 2015  

Climate Resilience 

Strategy for Agriculture 

and Forest Sectors 

A federal-level strategy for 

climate resilience addressing 

agriculture and forest sectors 

prepared in 2015 

Adaptation options identified that are specific to 

agriculture and forestry sectors 

Climate Resilience 

Strategy for Water and 

Energy Sectors 

A federal-level climate 

resilience strategy addressing 

water and energy sectors 

prepared in 2015 

Adaptation options identified that are specific to 

water and energy sectors 

Technology Need 

Assessment (TNA) (draft) 

A draft document addressing 

potential technologies to be 

adopted by Ethiopia towards 

meeting its GHG emissions 

reduction targets prepared in 

2016 

Technologies for mitigation may relate to sectors 

sensitive to climate change impacts and help meet 

their adaptation requirements 
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The information sources indicated in Table 3 cover the key CRGE 

sectors and priority regions, and present available information that 

can contribute to the preparation of the NAP-ETH. The priority 

CRGE sectors are: agriculture, forestry, energy, water, transport, 

industry and urban/housing. Recognizing that the CRGE sectors 

do not include all of the sectors that are significantly affected by 

climate change, additional sectors are addressed in the NAP-ETH, 

including the health sector. In addition to incorporating all 

relevant adaptation sectors, synergies and overlaps have also been 

included. This is to address the potential disconnect that may exist 

between some impacted climate change sectors and areas, and the 

assigned administration units. 

1.3 GAPS AND NEEDS OF THE ENABLING ENVIRONMENT  FOR THE 

NAP-ETH  PROCESS 

The capacities needed to implement the NAP-ETH are of two 

kinds: capacities to develop a well-formulated plan and capacities 

to implement it. While the development phase requires 

professionally diverse technical capacities, the implementation 

phase demands resources and institutional capacities in addition. 

Table 4 presents capacities needed for preparing and 

implementing the NAP-ETH and determines existing gaps to be 

filled.
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Table 4 - Capacities gap analysis 

Capacities needed Interventions required 

Capacity to build and maintain data 

archives/database on impacts of climate 

change for agro-climatic zones, 

vulnerable groups and ecosystems. 

¶ Institutionalize the climate change impact database by involving 

designated data collectors, e.g. the Central Statistics Agency (CSA) 

and planning bureaus.  

¶ Devise Knowledge Management System and institutional memory 

mechanism for adaptation.  

Capacity to run climate models, 

providing predictions and scenarios, 

including validation with reference to on-

the-ground historical data and level of 

assessing certainty - at national and 

regional scales. 

¶ Build the capacity of Ethiopiaôs National Meteorology Agency 

(NMA) to produce precise and reliable information. 

¶ Collect and compile ground data that can augment modeling and 

scenario building.  

Capacity to assess status of vulnerability 

and determine required adaptation 

¶ Coordinate vulnerability analysis of sectors and regions, including 

agro-climatic zones, vulnerable groups and ecosystems. 
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responses for the major development 

sectors and for all agro-climatic zones, 

vulnerable groups and ecosystems.  

¶ Compile existing vulnerability data/information collected by sectors, 

regions and non-state actors. 

Capacity to design multi-sector 

adaptation programs outlining 

overlapping or shared responsibilities.  

¶ Create taskforces involving institutions with overlapping/shared 

responsibilities. 

¶ Define specific roles for each institution with accountability and 

responsibility where there are overlapping/shared responsibilities. 

Capacity to mobilize the public and 

private sector and involve it in climate 

change adaptation investments. 

¶ Provide incentives for private sector actors to invest in adaptation 

measures/works.  

¶ Build opportunities for the private sector to participate in adaptation 

planning, implementation and monitoring.  

Capacity for strengthened mobilization 

and involvement of the general public in 

implementing and monitoring climate 

resilient action. 

¶ Encourage effective participation of the public to ensure ownership of 

adaptation measures/activities. 

¶ Target participation of vulnerable groups so that their particular 

adaptation needs are met. 

Capacity for enhanced mobilization and ¶ Create strong partnership/network among non- state actors and others. 
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involvement of non-state actors including 

professional societies, development 

partners and donors. 

¶ Involve professionals and civil society actors in adaptation planning, 

implementation and monitoring. 

Capacity for building institutional, 

financial, technical and material capacity 

for the implementation of adaptation 

programs. 

¶ Mainstream adaptation in government planning processes. 

¶ Coordinate capacity building efforts in order to develop critical mass 

of capacities. 

¶ Enhance capacity of sectors to attract international and domestic 

adaptation finances. 
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1.4 CURRENT AND FUTURE CLIMATE OF ETHIOPIA  

1.4.1 RAINFALL PATTERNS, VARIABILITY, TRENDS AND FUTURE 

PROJECTIONS  

Ethiopia has three rainy seasons; JuneïSeptember (Kiremt), 

OctoberïJanuary (Bega), and FebruaryïMay (Belg).  Kiremt, 

which is the main rainy season for most part of Ethiopia, accounts 

for 50ï80 percent of the total annual rainfall over the regions 

having high agricultural productivity and major water reservoirs.  

It is for this reason that the most severe droughts usually result 

from the failure of the Kiremt rainfall to meet Ethiopiaôs 

agricultural and water resource needs. Western and northern 

Ethiopia have monomodal rainfall patterns with the rainfall 

amount peaking in Kiremt. The temporal distribution in these 

monomial rainfall areas shrinks from south to north, ranging from 

over eight months of rain over the southwest to only three months 

of rain over the northwest. Regions in the Rift valley and 

adjoining highlands receive bimodal rainfall during Belg and 

Kiremt seasons. On the other hand, regions of southern Ethiopia 

experience a bimodal rainfall distribution during the seasons 

defined as Bega and Belg. These regions have two distinct dry 

and two distinct wet seasons. Figure 1 shows the rainfall regime 

of Ethiopia based on NMA Maproom (www.ethiomet.gov.et), 

with sample Woredas selected randomly and 10-daily rainfall 

distribution computed to demonstrate the rainfall regimes.  

http://www.ethiomet.gov.et/
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Figure 1 - Rainfall regime of Ethiopia showing sample Woredas to demonstrate the rainfall regimes 
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The spatial distribution of mean annual rainfall based on 1971-

2000 station data climatology is shown in Figure 2 below 

(Koricha, 2013). It shows rainfall is characterized by large spatial 

variations, ranging from more than 2000 mm over some areas in 

the southwest to less than 250 mm to the south east and over the 

Afar lowlands in the northeast. The seasonal rainfall 

characteristics are closely associated with large scale global 

circulation systems, especially the south-north movement and 

characteristics of the Inter-Tropical Convergence Zone (ITCZ). 

 

 

 

 

 

 

 

 

Figure 2 - Spatial Distribution of Mean Annual Rainfall in 

millimeters (1971-2000)  
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1.4.2. OBSERVED RAINFALL VARIABILITY  

Rainfall variability is high over the eastern half of the country as 

compared to the western half. Figure 3 presents the coefficient of 

variation for annual rainfall, which shows increased variability 

from the southwest part of Ethiopia, where spatial rainfall 

distribution is maximum, to all directions following the decrease 

in rainfall amount.  The coefficient of variations, which are 

computed using GeoCLIM tools, shows that Belg rainfall 

variability is comparably higher over the northern and eastern part 

of Belg rain benefiting part of Ethiopia (areas that get rainfall in 

March, April and May months shown in Figure 2).   

1.4.3. OBSERVED RAINFALL TREND 

Observed rainfall year to year (inter-annual) variability and trend 

computed based on NMA station annual rainfall data averaged for 

the whole of Ethiopia is shown in the Figure 3 below (computed 

using GeoCLIM tools). The year to year variability is largely 

influenced by ENSO, where in general terms, El-Nino results in a 

rainfall deficit compared to the average, while La-Nina results in 

a positive anomaly on the annual rainfall amount. For example, 

moderate to strong El-Nino years such as 1963-64, 1972-73, 

1982-83, 1991-92, 2002-03, 2009-10 all showed annual rainfall 

deficit as compared to 1961-1990 average. (Note: coefficient of 

variation for annual rainfall is an index of climate risk - it means 

% of variability year to year, with the higher the co-efficient (i.e., 

the higher the number) the more variation, the more likelihood of 

fluctuation in precipitation. 
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 Figure 3- Annual and Belg rainfall coefficient of variation  

 

Figure 4 - Standardized annual rainfall anomaly - 1951-2010 in 

relation to 1961-1990 average. 

 

The trend line in Figure 4 shows a slight decrease in annual 

rainfall over the whole of Ethiopia. Though the average rainfall 
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shows a decreasing trend on an annual time scale for the whole of 

the country, the trend varies from region to region and from 

season to season.  Observed rainfall decrease for the Belg area, 

especially the northeast and eastern part, is prominent as 

compared to other seasons.  Figures 5 shows the spatial 

distribution of observed rainfall tend in mm/decade for Belg 

season for the period 1981 to 2014, produced using GeoCLIM 

tool using CHRIPS data set (Funk, 2015). The regions in the 

northern Rift valley and the adjoining highlands where observed 

rainfall is highly variable also showed decreasing rainfall trends. 

Figure 6 shows change in March to September rainfall (Belg and 

Kiremt combined) between 1997-2013 average and 1981-1996 

average, which also shows that a decreasing trend has been 

observed in the area east of the Rift valley, while other parts of 

the country showed either a slight increase or no change. Thus, 

areas with high current variability showed a trend of rainfall 

decrease, particularly during Belg, and further increases in 

variability
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Figure 6 - Change in average rainfall over the March-

September season, comparing averages for 1997-2013 with 

1981-1996 

 

 

 

Figure 5 - Rainfall trend over Ethiopia (1981-

2014) 

 



 27 

1.4.4. RAINFALL PROJECTIONS  

The Ethiopian Panel on Climate Change (EPCC) (2015) 

developed rainfall projections using Coupled Climate Inter-

comparison Project 5 (CMIP5) model ensemble-based average 

percentage change of rainfall over Ethiopia during the 21
st
 

century.  The models projected that annual precipitation for all 

RCPs will  increase by 4% to 12% by 2100 compared to the 1975ï 

2005 baseline.  The response of different parts of the country to 

different RCPs is slightly different. The percentage increase is 

high over northern part of Ethiopia under RCP2.6 scenario and 

over southern and east-southern part of the country under RCP4.5 

and RCP8.5 scenarios. Figure 7, below, shows the percentage 

change of rainfall under RCP2.6 (upper), RCP4.5 (middle) and 

RCP8.5 (bottom) scenarios over Ethiopia with respect to the 

historical period (1975- 2005) mean for the near-term (2006-

2036, left column), for the mid-term (2037-2067, middle column) 

and for the end-term (2068-2099, right column) relative to the 

baseline period (1975-2005) mean for the RCP2.6 (top row), 

RCP4.5 (middle row) and RCP8.5 (bottom row) (EPACC, 2015). 
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Figure 7 - Percentage change in rainfall over Ethiopia under 3 

regional climate scenarios for three future time periods relative 

to the baseline period (1975-2005) and mean rainfall for the 

three regional climate scenarios. 

 

 

Time series of both historical and projected annual average 

rainfall of Ethiopia under different RCPs are shown in Figure 8 

below (data based on multi-modal ensemble - KNMI). On a 

country aggregate, the projected change in annual average rainfall 
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will lie mostly above zero but not exceeding 10-20% as compared 

to the baseline (1986-2005 average) for the 21
st
 Century. 

 

Figure 8 - Mean Annual rainfall anomaly Observed and 

Projection in °C (1900-2100), Relative to 1886-2005 

 

1.4.5 TEMPERATURE CLIMATOLOGY, TREND AND FUTURE PROJECTIONS   

Ethiopiaôs average temperature is mild for its tropical latitude 

because of topography, with considerable variation over the 

country based on altitude. The historic mean annual temperature 

distribution over the country varies from about 10°C over the 

highlands of northwest, central and southeast to about 35°C over 

northeastern lowlands (NMSA, 2001). Recent mean annual 

temperatures of the country, computed for the 1981-2010 period, 

also showed similar patterns, with higher temperatures confined 

over the lowland areas of the northeast and southeast, as well as 

the western lowland periphery (See Figure 9, computed using 

GeoCLIM tools). Mean annual temperatures range in this recent 
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analysis range between 15 and 20°C in the highlands, while the 

low-lying regions experience a range of temperature between 25 

and 30°C. 

 

Figure 9 - Mean annual surface temperature in °C 

1.4.6. OBSERVED TEMPERATURE TREND 

Computed temperature trend based on NMA station minimum 

and maximum temperature data averaged for central and 

northeastern Ethiopia showed an increasing trend for the period 

1951 to 2010 as compared to 1961-1990 (Figure 10). Minimum 

temperature increased at a rate of ranging from 0.12
o
C over the 

North East to 0.41
o
C over central Ethiopia in a decade. Further, 

central minimum temperature trend showed higher increasing 

trend than its maximum temperature, which means morning cool 

temperature became milder than before. This analysis is 

consistent with CRGE study.  
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Figure 10 - Inter-annual variation of the mean minimum (Left) and maximum temperature (Right) for Central 

Ethiopia (Top Row) and North Eastern Ethiopia (Bottom Row) 
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The spatial distribution of observed average surface temperature 

trend computed from CHRIPS data using GeoCLIM tool also 

shows an overall increasing trend reaching up to 0.44
o
C/decade in 

central north, northwest and western part of southern Ethiopia 

(See Figure 11).  

 

Figure 11  - Mean annual temperature trend in °C/Decade 

 

1.4.6 PROJECTED TEMPERATURES OVER ETHIOPIA  

The EPCC projections indicate temperatures increases from -0.5° 

to 6°C 2100 relative to the 1975-2005 baseline period for all the 

RCPs. Figure 12 shows the projected change in annual mean 

temperature under RCP2.6 (upper), RCP4.5 (middle) and RCP8.5 

(bottom) scenarios: approximately 1°C, 2°C and 5°C, respectively 
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(EPCC 2015). Figure 13 shows the annual temperature average 

time series of both historical and projected CIMP5 model over 

Ethiopia: the mean annual temperature observed and Projection in 

o
C (1900-2100), relative to 1886-2005 based on multi-modal 

ensemble (KNMI). It shows a consistent warming trend under all 

RCP scenarios. The expected mean annual temperature change by 

the end of 21
st
 century under the RCP2.6 (Blue line) is 1°C, while 

under RCP8.5 (Red line) the predicted change is above 4.8°C.
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Figure 12- Change in annual mean temperature over Ethiopia under scenarios from the historical period (1975-

2005) 
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Figure 13 - Mean Annual Temperature Observed and 

Projection in 
o
C (1900-2100), relative to 1886-2005 

 

1.4.7. OBSERVED CLIMATE EXTREMES  

In Ethiopia, drought has historically had significant social and 

economic effects that have been documented by NMSA (1996). 

In terms of number of population, it has been documented by EM-

DAT (2011) that a substantial number of drought occurrences 

have affected millions of Ethiopians since 1965 (Figure 14). 

Recent events include the drought of 2003, which affected 

approximately 12,600,000 people in Tigray, Oromiya, Amhara, 

Somali and Afar Regions. Similarly in 2015 over 10,000,000 

people in Somali and Afar Regions were affected. The highest 

mortality due to drought was in 1983, when approximately 

300,000 people died.  
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Figure 14 - Number of Population Affected by Major Drought 

in Ethiopia  

 

In contrast, floods occur more frequently, but tend to affect fewer 

numbers of people.  Significant events occurred in 1990, when 

350,000 were affected, and 2006, affecting 450,000 people 

(Figure 15). The number of deaths due to flooding peaked in 

2006.  
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Figure 15 - Number of Population Affected by Flood in 

Ethiopia 

 

1.5 DEVELOPMENT NEEDS AND CLIMATE VULNERAB ILITIES  

With its CRGE strategy and GTP II, Ethiopia aims to achieve 

middle-income status by 2025 while developing a green (low 

emissions) economy. GTP-II argues that reaching its goals require 

significant investments to boost agricultural productivity, 

strengthen the industrial base and foster export-oriented growth. 

However, Ethiopia - as a country and its people - has been the 

subject of costly natural disasters in its long history. Droughts, 

floods, human and livestock diseases, crop diseases and pests, 

hailstorms and wildfires (specific to some regions) are the major 

climate-related hazards in the country, affecting the livelihoods of 

significant numbers of people. Moreover, experience has shown 

that the country is exposed to unpredictable rains including the 

complete failure of rains, seasonal shifts in rainfall patterns and 

shortage of rainfall (drought) and this uncertainty is expected to 


