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Preface

MELCA hopes that users of this manual will make use of the climate sciences and climate

Climate change poses greatest threat to many developing countries in the 21st century.

and NRM. The combined efforts of all partners will definitely have a cumulative effect in

Particularly many Least Developed Countries (LDC) such as Ethiopia with their low capacity to

reducing Greenhouse gas emissions and ultimately in combating the impending threats of climate

effectively cope up with climate change impacts, have encountered the greatest challenges.

change.

Ethiopia’s natural resources-based economy is highly vulnerable to the impacts of climate

Acknowledgements

adaptation activities spelled out in this manual while implementing projects on climate change

change. There are strong reported links between climate and poverty and also between rainfall
and the GDP in Ethiopia (Verdin et al. (2005), World Bank 2006). Analysis by the National

This training manual on Climate Change and Natural Resources Conservation and Development

Meteorological Agency indicates that the country is already experiencing increases in

by MELCA-Ethiopia as one of the outputs of the project “______”, which is funded by the

temperatures, variability in rainfall amount and seasonal patterns, more frequent and intense

______.

occurrences of extreme weather events, such as droughts and floods.
By taking climate change impacts into considerations, the Government of Ethiopia is currently
implementing a strong sustainable development agenda, which is reflected in its Climate
Resilient Green Economy (CRGE) Strategy, and in its first and second Growth and
Transformation Plans (GTP I & II). The CRGE has prepared with a number of goals to promote
climate resilience while increasing low carbon economic growth of the country that will help

We appreciate the support and guidance of Mr/Ms ___
___________for initiating the project.

We also appreciate the useful comments and suggestions on the draft training manual from
MELCA staff and partners, would also like to acknowledge the contribution of the consultant in
drafting the training manual.

realize its ambition of reaching middle-income status by 2025.
With this respect, NGOs such as MELCA-Ethiopia play significant roles in assisting the
government in implementing its initiative through mainstreaming climate resilient initiatives and
building the capacity of different stakeholders and by promoting sustainable development
programmes in the transition to more sustainable natural resources conservation and
development efforts of the country. To address this need, this standardized training manual is
prepared to offer a unique opportunity for staff of MELCA-Ethiopia, partner organizations and
target communities to enhance their knowledge and skills on Climate Change Resilience and
Natural Resources Conservation and Development. The training modules ultimately aims to
harmonize activities and planning on climate change resilient projects and programmes. The
users of this manual will be guided through clear information that will unpack climate change
related jargons, sciences and draw linkage to the planning and implementation of climate change
resilient and natural resources conservation and development plans at grassroots levels.
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List of Tables and Figures

MELCA-Ethiopia, formerly known as MELCA Mahiber, is a non-profit making

List of Tables

non-governmental organization which was born out of the African Biodiversity

Table 1 Greenhouse gases

Network in 2004. MELCA was founded by environmental practitioners and

Table 2 Example of climate change impacts on ecosystem services

lawyers who are concerned about the land degradation and destruction of both

Table 3-Scenarios Families

biodiversity and culture. MELCA has more than 20 partners including government offices at

Table 4- Results of climate projections in the components of the climate system

regional, zonal and Woreda levels, CBOs as well as local and international NGOs operating

Table 5- Sectoral Risks and Potential for Adaptation

in Ethiopia and in other countries.

Table 6- Key Provisions of the Paris Agreement

MELCA means ford both in Amharic and Oromo Languages is also known as Movement for
Ecological Learning and Community Action. The name is used symbolically to indicate
MELCA’s work to connect young and elders, culture and environment, indigenous
traditional ecological knowledge and western scientific knowledge and linkage with the
source. MELCA believes culture is the source of identity and wisdom and if linkage is
destroyed or degraded, vast amount of knowledge and identity will vanish as a result.
MELCA is devoted to ecological learning that implies learning experientially, in a

Table 6- Adaptation versus coping
Table 7- Resources Affecting Adaptive Capacity
Table 8- Five Adaptive capacity indicators
Table 9- Vulnerability of a system and Climate change adaptation enhancement
Table 10- Vulnerability and Adaptation Assessment Steps
Table 11- Evaluation criteria: for gender-responsive approach
Table 13- Example of actions to address Practical and strategic needs

participatory way, holistically, and empowering the learner. It also espouses democracy as a

List of Figures

principle and outcome of learning.

Figure 1 the climate system

MELCA works in the Bale Mountains, Sheka Forest and Suba Forest in Ethiopia. Its
activities include participatory mapping, sustainable income generating activities, and
building ecosystem resilience through promoting bio-cultural diversity and working for
environmental governance.

Figure 2- Vertical profile of the atmosphere
Figure 3 Hydrosphere - The water cycle
Figure 4 Climate variability and climate change
Figure 5 Trends and variability of the minimum temperature in Ethiopia (Daniel 2008)
Figure 6 Greenhouse Effect

To this end, MELCA-Ethiopia has prepared this training manual on climate change and

Figure 7 Trend of concentrations of carbon dioxide

natural resources sustainable conservation and development to aide its awareness creation

Figure 8- GHG emission by Economic Sectors

works at project level for its key stakeholders and target communities.

Figure 9- Sources of GHG emissions
Figure 10- World’s Top Emitters of Carbon Dioxide
Figure 11-Per Capita and Country carbon emission
Figure 12- Temperature and Precipitation in Ethiopia
Figure 13- Rainfall regime of Ethiopia showing sample Woredas to demonstrate the rainfall regimes
Figure 14- Mean Annual surface temperature
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Module 1- Basic Concepts, Definitions, Cause and Effects of Climate Change and

Figure 15- Drought Affected Population
Figure 16- The Carbon Cycle
Figure 17- Maximum speeds at which species can move across landscapes
Figure 18- Mean Annual Temperature Observed and Projection in °C (1900-2100), relative to 1886-2005
Figure 19- A schematic framework representing anthropogenic drivers, impacts of and responses to
climate change
Figure 20- Kyoto Protocol Ratified Countries
Figure 21- Historical development of international agreements on climate change,
Figure 22- Arena of Climate Change
Figure 23- Principal Determinants of Adaptive Capacity
Figure 24- CBA actions
Figure 25- Relationships between ecosystem services and constituents of community resilience (adopted
from The Millennium Ecosystem Assessment (MA) framework, MEA, 2005).
Figure 25- World Bank framework for the integration of climate risk management into natural resource
management
Figure 26- The intersection of climate change and gender inequality with food security
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NRM
OVERVIEW
This module is an introduction to the science of climate change needed to understand the broad
concept of climate and natural resources management. It aims to increase the understanding and
knowledge of participants to climate change and its causes. The module also highlights how the
changing climate affects natural resources and how human activities are contributing to climate change
through the emissions of greenhouse gas.
Definitions of different common terms in climate science and the climate change are included and it
distinguishes climate from weather and climate change from climate variability. The module explores
the greenhouse effect, the main sources of greenhouse gases and its links to Global Warming and
climate change. The module helps participants to understand the greenhouse effect and to visualize
how various human activities influence the emission of greenhouse gases. It also encourages learners to
consider climate trends and recent extreme weather events in Ethiopia.
OBJECTIVES
After completing this module, participants will be able to:
 Explain the difference between weather and climate, climate change and climate variability
 Describe the greenhouse effect and global warming
 Describe how different human activities contribute to greenhouse gas emissions
 Describe the causes of global warming and how contributions to greenhouse gas emissions
differ across world regions
 List the main causes of climate change
 Describe the likely effects of climate change
 Explain the effects of climate change on NRM
 Describe climate change impacts in Ethiopia
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2. Cryosphere (solid water, i.e. sea ice, glaciers, ice

Session 1.1: Basic Concepts of Climate Change

sheets, etc.)
3. Biosphere (all the living organisms i.e. animals

Climate change and climate variability (or unpredictability) is already the major challenges for many

and plants)

African countries including Ethiopia. There are evidences that indicate our world is warming, and this is

4. Lithosphere (Earth’s crust and upper mantle);

likely to continue in the 21st century. Climate change has already affected the agriculture, water
and

resources and human health sectors. This consequently started to disrupt states’ efforts to conquer

5. Atmosphere (the gaseous envelope surrounding

poverty, to sustain economic growth and to protect human health from diseases, and ultimately

above the Earth’s surface); and of the interactions

national, security.

between them (IPCC 2007)
This module presents some facts why and how the climate is changing at global level (changes in
temperature, precipitation, and extreme weather conditions), and how that is affecting natural
resources management.

Figure 27 the climate system

The atmosphere is the most unstable and rapidly

changing part of the climate system. It consists of five distinct layers separated by atmospheric pauses.

Weather and Climate

Exosphere: the top of thermosphere to 10,000 km above
Earth, where atoms and molecules escape into space and
satellites orbit the Earth
Thermosphere: between 85 km and 600 km above the Earth.
It is also known as the upper atmosphere. Gases become
increasingly dense the closer to Earth and high energy
ultraviolet and x-ray radiation are beginning to be absorbed by
molecules in this layer.

Weather is what we experience on a day-to-day basis: a momentary atmospheric state characterized by
the temperature, precipitation, wind, humidity, cloudiness, visibility and atmospheric pressure. Weather
is the state of the atmosphere at a specific time and place. For instance, how much sunlight and rainfall
it gets, how windy it is, and so on. It seems to vary from day to day in an irregular way, not following any

Mesosphere: between 50 km to 85 km above the Earth. Gases
are denser the closer to Earth, and it is thick enough to burn
up meteors as they hurtle into the atmosphere.

particular pattern.
On the other hand, Climate describes mean and variability of relevant atmospheric variables such as
temperature, precipitation and wind based on annual and seasonal conditions and is calculated typically

Stratosphere: between 50 km to 6-20 km above Earth. It
holds 19% of the atmosphere’s gases, but very little water
vapor. Heat is produced in the formation of ozone and heat
increases with height in this layer.

on a 30 year time scale. Climate is the pattern of weather or the average weather taken over a long
period of time for a given place or region. According to the IPCC, climate is a statistical description in
terms of the mean and variability of relevant quantities over a period ranging from months to thousands

Troposphere: Earth’s surface to 6-20 km (highest at the
equator and lowest at the poles). It is responsible for almost
all weather patterns we experience

or millions of years.
The Intergovernmental Panel on Climate Change (IPCC) defines climate in a wider sense as the state of
the climate system which consists of:

Figure 28- Vertical profile of the atmosphere

1. Hydrosphere (oceans and atmospheric and terrestrial water i.e. lakes, rivers, groundwater etc.),

10
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An event of prolonged shortages in the water supply, whether atmospheric (below-average
precipitation), surface water or ground water could lead to drought event which can last for months or
years, or may be declared after as few as 15 days.

Climate Change and Climate Variability
Generally speaking, the climate remains stable over long periods of time if the various elements within
the system remain stable. However, if one or more of the components of the system is altered, the
stability of the whole system is compromised and can lead to climate change.
Climate change is the long-term alteration in the average weather conditions for a particular location.
Climate change refers to any significant change in the climate (temperature, rainfall, or wind) that lasts
for an extended period of time.
The United Nations Framework Convention on Climate Change (UNFCCC) defines climate change as
“change of climate that is attributed directly or indirectly to human activity, that alters the composition
Figure 29 Hydrosphere - The water cycle

of the global atmosphere, and that is in addition to natural climate variability observed over comparable

Hydrosphere - The water cycle
The water cycle has no starting point. But, we'll begin in the oceans, since that is where most of Earth's
water exists. The sun, which drives the water cycle, heats water in the oceans. Some of it evaporates as
vapor into the air. Ice and snow can sublimate directly into water vapor. Rising air currents take the
vapor up into the atmosphere, along with water from evapotranspiration, which is water transpired
from plants and evaporated from the soil. The vapor rises into the air where cooler temperatures cause
it to condense into clouds.
Air currents move clouds around the globe, cloud particles collide, grow, and fall out of the sky as
precipitation. Some precipitation falls as snow and can accumulate as ice caps and glaciers, which can
store frozen water for thousands of years. Snow packs in warmer climates often thaw and melt when
spring arrives, and the melted water flows overland as snowmelt.
Most precipitation falls back into the oceans or onto land, where, due to gravity, the precipitation flows
over the ground as surface runoff. A portion of runoff enters rivers in valleys in the landscape, with
stream flow moving water towards the oceans. Runoff, and groundwater seepage, accumulate and are
stored as freshwater in lakes. Not all runoff flows into rivers, though. Much of it soaks into the ground as
infiltration. Some water infiltrates deep into the ground and replenishes aquifers (saturated subsurface
rock), which store huge amounts of freshwater for long periods of time.
Some infiltration stays close to the land surface and can seep back into surface-water bodies (and the
ocean) as groundwater discharge, and some groundwater finds openings in the land surface and
emerges as freshwater springs. Over time, though, all of this water keeps moving, some to reenter the
ocean, where the water cycle

Source: USGS The Fundamentals of the Water Cycle
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time periods” (UNFCCC, 1992)
Climate variability refers to the climatic parameter of a region
varying from its long-term mean. Every year in a specific time
period, the climate of a location is different. Some years have
below average rainfall, some have average or above average
rainfall. For example, the average annual rainfall of Ethiopia is
300 mm in the south-eastern and north-western lowlands to
over 2,000 mm in the south-western highlands respectively
(Thirty Years Mean). We are not assured of getting this
amount of rainfall every year. The actual rainfall varying from
the mean represents the variability of the rainfall.
The main difference between climate variability and climate Figure 30 Climate variability and climate
change is that a trend over a time scale indicates a change in change

climate. While fluctuations over shorter terms – days, seasons, years or several years – and in cycles is

13
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climate variability, a consistent linear trend will define climate change as patterns shift over decades.

methane (CH4), nitrous oxide (N2O), and water vapor (H2O) - are acting like a blanket in the atmosphere,

Climate change is detected when the climate – the long-term pattern of climate variability – and the

keeping heat in the lower atmosphere. Without the natural greenhouse effect, the average temperature

mean exhibit significant measurable changes. For example, on average the climate gets warmer or

at Earth’s surface would be below the freezing point of water. Thus, they are critical for keeping the

cooler, or wetter or drier, over decades. For exaple figure 1.4 below shows the rising trend in the annual

planet warm enough to support life despite greenhouse gases comprise only a tiny fraction of Earth’s

minimum and maximum temperatures across the country from 1952 to 2000. The average annual

atmosphere.

minimum temperature has been increasing by 0.25°C per decade, while the average annual maximum
temperature has increased by about 0.1°C per decade (Daniel 2008).

This progressive heating of the earth's surface due to the gradual building up of infrared radiations
within the atmosphere, caused largely by the accumulation of Greenhouse gases is known as
Greenhouse Effect. The Greenhouse Effect is so called, as it is similar to the warming of air inside a
greenhouse compared to the air outside.

Figure 31 Trends and variability of the minimum temperature in Ethiopia (Daniel 2008)

Session 1.2: Greenhouse Effect and Global Warming
Table 12 Greenhouse gases

When solar radiation from the Sun hits the

dependent on the greenhouse effect but when the concentration of

and used to heat the earth. The heated

these Greenhouse gases in the Earth's atmosphere increases that

earth, in turn, gives off infrared radiations,
is

However,

reradiated
certain

back

increases the Earth's temperature, and causes Global Warming.

space.
as

Global Warming is the gradual increase of the average temperature of

Greenhouse gases) in the atmosphere absorb

Earth's atmosphere and oceans which can contribute to changes in

the infrared heat that would normally be

global climate patterns. Global warming in turn interferes with the

radiated

Earth's climatic systems resulting in climate change.

back

into

gases

into

space.

(known

The greenhouse effect is critical for the survival of life on earth, as it keeps the surface temperature
about 33°C warmer than it would be without the greenhouse effect (-18 °C). Life on Earth is basically

earth, some of the radiations are absorbed

which

Figure 32 Greenhouse Effect

Greenhouse

gases—which include carbon dioxide (CO2),
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Global warming could have disastrous effects on the environment (polar ice melts, changes in amount

The most repetitive cause was change in concentrations of greenhouse gases in the atmosphere. All of

and pattern of rainfall, sea level rise, frequent floods and droughts, hurricanes and typhoons). It would

these actors caused a significant cooling or warming of the earth's atmosphere, and resulted in massive

cause large-scale species extinction and have serious impacts on human lives (availability of freshwater,

planetary changes. The most well-known of such phenomena are the infamous and intriguing ice ages.

impact on agricultural yields, increases in the spatial and quantitative ranges of disease/vectors), as well
as on economic infrastructure (such as energy, transport and industry).
Global warming and species extinction





reliable Intergovernmental Panel on Climate
Change (IPCC) reports that present climatic

The ways in which global warming (climate change) is expected to affect species are multiple and
complex, but are generally thought to include:



However, it is virtually certain from the highly

Loss or degradation of important habitats and microhabitats.
Changing of environmental thresholds e.g. temperature, water availability/quality beyond those
that a species can tolerate.
Loss of important interactions between two unrelated species, or the arrival of new, negative
ones e.g. disease.
The disruption of environmental cues (e.g. for breeding or migration).
The direct loss of individual organisms, or even populations, as a result of extreme events

Species affected in the above ways will either need to move to new, more suitable locations or to
somehow adapt to change at their current locations. Species that are unable to do this are likely to
perish, and in some cases may become globally extinct.

shifts are human originated, and are being
accelerated by human activities. The current
concentrations of carbon dioxide in the
atmosphere, at 379 ppm, have far exceeded
the historic range of 230- 300 ppm observed
over the past 650,000 years.
Figure 33 Trend of concentrations of carbon dioxide

Contribution of Human activities to Greenhouse Gas Emissions & Global Warming
Since the beginning of Industrial Revolution,
the concentrations of greenhouse gases
(GHGs) in the atmosphere have escalated

Causes of Climate Change

drastically due to human activities such as:
Climate change may result from:

Deforestation, Fossil Fuel Usage, Energy,

Natural factors such as changes in the sun's intensity and solar variations or slow changes in the Earth's

Transportation, Industry and Wastes.

orbit around the sun; or volcanic eruptions
Natural processes within the climate system (e.g. changes in ocean circulation);
Human activities that change the composition of gases in the atmosphere such as burning of fossil fuels,
deforestation, industrialization, etc.

Human activities play an important role in
the emission of greenhouse gases. The
amount of carbon dioxide released by each
country depends on the type and share of its

Climatic shifts have been a regular occurrence in the earth's history. Though highly reliable instrument

main economic activities.

Figure xx Total anthropogenic GHG emissions (GtCO2eq/yr) by

Therefore, the economic sectors. Inner circle shows direct GHG emission shares (in

records have only been maintained for the past 300 years, naturally occurring geological, cryogenic and

shares of carbon dioxide emissions are % of total anthropogenic GHG emissions) of five economic sectors

stratigraphic evidences indicate dynamic shifts in the earth's surface climates over several thousand

different across the regions of the world. The total anthropogenic GHG emissions) from electricity and heat

years. These changes have been caused by various factors, such as variations in the earth's orbit around

latest estimates of emissions from human

the sun, tectonic movement, variations in solar output, eruption of volcanoes and meteorite impacts.

activities totaled more than 46 billion metric

16

in 2010. Pull-out shows how indirect CO 2 emission shares (in % of
production are attributed to sectors of final energy use.

Figure 34 -GHG emission by Economic Sectors
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tons of greenhouse gases, expressed as carbon dioxide equivalents, representing a 35 percent increase
over the previous decade (IPCC, 2014a). Electricity and heat production represent the biggest source of
greenhouse gases emissions globally, mainly due to the burning of coal, oil and natural gas. Agriculture,
forestry and other land use (AFOLU) sectors are the second most important source of emissions,
responsible globally for around 24 percent.
Since 2000, GHG
emissions have been
growing in all sectors,
except in agriculture,
forestry and other land

Figure 36- World’s Top Emitters of Carbon Dioxide

use (AFOLU). In 2010,
35% of GHG emissions
were released by the
energy sector, 24% (net
emissions) from AFOLU,
21% by industry, 14% by
transport and 6.4% by

Figure 35- Sources of GHG emissions

the building sector.

Africa has hitherto made little contribution to the stock of greenhouse gases in the atmosphere. Data
for per capita emissions of carbon dioxide, excluding land-use change, indicate that in most African
countries, emissions are less than 0.5 tonnes per capita (Figure 1.3). This is equivalent to one-twentieth
that of the United Kingdom (Collier et al., 2008). Surprisingly, sub-Saharan Africa, with 11% of the

Figure 37-Per Capita and Country carbon emission

world's population, accounts for just 3.6% of world emissions of Carbon dioxide, reflecting low levels of
income and of energy consumption.
However, compared with many Annex I parties, this days China becomes the major emitter of GHG,
while commensurately lower GHG emissions per capita compared with US and OECD countries.

18
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Session 1.3 Climate Change Impacts and Vulnerability
Climate change impact is defined as consequences of climate change on natural and human systems.
Global warming and the resulting climate change is a threat to mankind. The occurrence of more
frequent and intense extreme events such as floods
and droughts, the rising of sea level, and the melting
of polar ice are clear indications that climate change has
already begun. The potential impacts of climate change on

including the vulnerable system itself (e.g., rain-fed agriculture); the impacts of this system (e.g., rain
failure and drought); or the mechanism causing these impacts (e.g., El Nino event).
Vulnerability can be understood as the tendency of human and ecological systems to suffer harm and
their ability to respond to stresses imposed as a result of climate change effects. Vulnerability is a
reflection of the state of the individual and collective physical, social, economic and environmental
conditions at hand. The United Nations (2004) identified four internal vulnerability factors as relevant for
disaster reduction:

disasters cover all sectors of human society and functions of

a) Environmental vulnerability- includes the extent of natural resource depletion and the state of

ecosystems. However, the effects of climate change will vary by

resource degradation such as diminished biodiversity, soil degradation or growing water

region, country and location and will affect people differently

scarcity. Lack of resilience within ecological systems and exposure to toxic and hazardous

depending on their vulnerability and capacity to adapt. Some areas are

pollutants are important elements that shape environmental vulnerability. A reduced access to

expected to become drier and more drought-prone, while others will witness

clean air, safe water and sanitation and inappropriate forms of waste management, especially in

more intense rains or altered rainfall patterns. Increasing temperatures will change
the

Training Manual on Climate Change and Natural Resources Sustainable Conservation and Development

length of the growing seasons and affect yield in some areas, while at the same time

modify the distribution of fish populations in rivers and oceans.
Vulnerability is the degree to which a system is susceptible to, and unable to cope with, adverse effects
of climate change, including climate variability and extremes. Vulnerability is a function of the character,
magnitude and rate of climate change and variation to which a system is exposed, its sensitivity, and its
adaptive capacity.

densely populated and urban environments can deepen levels of socio-economic vulnerability.
b) Physical vulnerability, - may be described as “exposure” or “placed in harm’s way” or “being in
the wrong place at the wrong time”. Physical vulnerability may be determined by aspects such
as population density levels, remoteness of a settlement, the site, design and materials used for
critical infrastructure and for housing
c) Economic vulnerability- dependent upon the economic status of individuals, communities and
nations. The poor, a disproportionately female and elderly group in most regions, are generally
far more vulnerable than economically better off segments of society. Economic vulnerability

Vulnerability refers to the potential of a system to be harmed by an external stress (for instance a
threat). It is defined as a function of exposure, sensitivity to impacts and the ability or lack of ability to
cope or adapt. The exposure can be to hazards such as drought, conflict or extreme price fluctuations,
and also underlying socio-economic, institutional and environmental conditions. The severity of the
impacts not only depend on the exposure, but also on the sensitivity of the specific unit exposed (such
as an ecosystem, a watershed, an island, a household, a village, a city or a country) and on the capacity
to cope or adapt.

also includes levels of individual, community and national economic reserves, levels of debt and
the degree of access to credit, loans and insurance.
d) Social vulnerability- is linked to the level of wellbeing of individuals, communities and society. It
includes aspects related to levels of literacy and education, the existence of peace and security,
access to basic human rights, systems of good governance, social equity, positive traditional
values, customs and ideological beliefs and overall collective organizational systems.
The IPCC (2001) defines vulnerability as ‘the function of character, magnitude and rate of climate

Vulnerability to climate change could be described as the degree to which a system is susceptible to, or
unable to cope with, the adverse effects of climate change, including climate variability and extremes.

variation to which a system is exposed, its sensitivity and its adaptive capacity’. Put another way, climate
change vulnerability depends upon both exposure and sensitivity to changes in climate, as well as the

The term vulnerability may therefore refer to the people and communities living in a specific system,
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ability to adapt to new conditions. It factors the sensitivity to an event and the magnitude of the

droughts, floods, cyclones and wildfires, reveal significant vulnerability and exposure of some

response coupled with the resilience or ease/rapidity of the response to an external event.

ecosystems and many human systems to current climate variability.

Climate change impacts are often described in the context of vulnerability to natural hazards such as

Climate change is projected to impact broadly across ecosystems. The different ecosystems and

floods, droughts, cyclones, and seasonal variations and landslides, to extreme weather events vis-à-vis

associated ecosystem services are likely to be threatened by climate change and variability. In terms of

those being affected. When considering climate change impact, the intent should be to understand

physical and biological impacts, climate change is modifying the distribution of natural resources such as

impact in terms of ‘projections to future changes’ due to climate change.

terrestrial and freshwater species.

And if climate change adaptation is considered, then climate change impacts should be distinguished in

Climate Change Impacts On Ecosystem Services

two ways: 1) Potential impacts: All impacts

Ecosystem services are the benefits provided to humans through the transformations of resources (or

that may occur given a projected change in

environmental assets, including land, water, vegetation and atmosphere) into a flow of essential goods

climate, without considering adaptation. 2)

and services e.g. clean air, water, and food.

Residual impacts: The impacts of climate
change that would occur after adaptation.

Ecosystem services: the benefits people obtain from ecosystems have been classified as:

In general terms, the level of climate
change impact felt on a system and or

-

Provisioning services, such as supply of food, fiber, timber and water;

-

Regulating services, such as carbon sequestration, climate regulation, water regulation and
filtration, and pest control;

community, etc. is linked to the three
constituents

of

climate

change

vulnerability, 1) exposure to hazards, 2) sensitivity to hazards, and 3) one’s adaptive capacity to deal

-

Cultural services, such as recreational experiences, education and spiritual enrichment and

-

Supporting services, such as seed dispersal and soil formation (Millennium Ecosystem
Assessment 2005).

with hazards.
Exposure: Defined as “the nature and degree to which a system is exposed to significant climatic variations”;
Sensitivity: Defined as “the degree to which a system is affected, either adversely or beneficially, by climate-related stimuli”;
and
Adaptive Capacity: Defined as “the ability of a system to adjust to climate change (including climate variability and extremes),
to moderate the potential damage from it, to take advantage of its opportunities, or to cope with its consequences”.

Session 1.4 Climate Change Impacts on Natural Resources Management
In recent decades, changes in climate have caused impacts on natural and human systems on all
continents and across the oceans. Impacts are due to observed climate change, irrespective of its cause,
indicating the sensitivity of natural and human systems to changing climate. In many regions, changing
precipitation or melting snow and ice are altering hydrological systems, affecting water resources in
terms of quantity and quality. Impacts from recent climate-related extremes, such as heat waves,
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numerous studies from which one can identify selected, albeit not comprehensive, impacts of climate
change on ecosystem services.
Climate change could result in a significant loss of value associated with the diverse ecosystem services
habitats provide, including tourism, commercial harvest, and existence
Table 13 Example of climate change impacts on ecosystem services

Ecosystem Service
Provisioning services

Service type

Climate change impacts on the service

Water

It is widely appreciated that water scarcity and water
quality could become a significant problem under
future climate. Some of this is driven simply by human
population growth and human activities. However,
climate is modifying the hydrological cycle in a way
that makes water supply in some places increasingly
subject to flash floods, and enhances evaporation and
(or) evapo-transpiration. Some of these changes in
climate and hydrology are expected to cause changes
in water quality.
A decline in the quantity and quality of water is
expected in the face of increasing climate change. The
IPCC’s AR5 projects that over the 21st century climate
change will reduce renewable surface water and
groundwater quantity significantly in most dry
subtropical regions. Combined with changes in rainfall
patterns, pollutants, sediments, and nutrients
loadings, higher temperatures will also reduce the
quality of drinking water. At the same time, the
demand for both river water and

Food

Food production is vulnerable to fluctuations in
precipitation patterns, temperatures, and climate
extremes. The IPCC’s AR5 predicts that yields of major
crops such as maize, rice, and wheat will decrease with
local temperature increases of 2°C or more over late20th-century levels. However, these projections vary
among crops and across regions. Much of this
variation is due to biological factors associated with
plant growth. A study found that higher temperatures
have already reduced wheat and maize yields, but
elevated CO2 has increased yields of C3 crops. Indeed
higher atmospheric CO2 concentrations may accelerate
photosynthesis rates and reduce the amount of water
required per unit biomass, boosting crop yields.

Ecosystem functions, such as nutrient recycling in soil and the timing and volume of water flows,
become ecosystem services when humans translate them into valuable processes, materials, and
commodities. For example, crop production, which takes advantage of the former ecosystem function,
and flood protection, which manages the latter ecosystem function, are ecosystem services.
Climate change has altered and will continue to alter the provision, timing, and location of ecosystem
functions across landscapes. Climate change is expected to increasingly impact, both positively and
negatively, the provision and value of welfare-enhancing ecosystem services. Climate change has the
potential to exacerbate ecosystem degradation and reduce the efficiency of ecosystem services.
Climate change will likely put at risk many of nature’s benefits, or ecosystem services, that humans
derive from lands and waters.
Impacts of climate change on ecosystem
The impacts of climate change on ecosystem services are characterized by high levels of complexity
arising from interactions of biophysical, economic, political, and social factors at various scales The state
of our understanding of climate impacts on ecosystem services is relatively undeveloped, primarily
because there is no system for tracking the status or trends in ecosystem services. However, there are
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Ecosystem Service

Regulating services

Service type

Flood regulation

Climate change impacts on the service
Climate change has already led to variations in the
seasonal timing of crops. To date, many high latitude
regions have experienced positive trends in crop
production. Thus, it has been argued that climate
change may increase provisioning services in some
countries, while reducing the service in other counties
or region. Many peoples in Africa depend on food
product from natural ecosystems. These ecosystems
are essential in provisioning important agricultural
services like irrigation water, improving soil nutrients,
and erosion control. Modified precipitation patterns
enhance water scarcity and associated drought stress
for crops and alter irrigation water supplies. The rise in
temperature along with reduction in rainfall reduces
agricultural productivity if both are beyond the
threshold that is suitable for crop production.

Training Manual on Climate Change and Natural Resources Sustainable Conservation and Development

Ecosystem Service

Service type
aesthetic, and
inspirational

Climate change impacts on the service
Coral reefs offer an example of potential
consequences of climate change for cultural services
provided by ecosystems.

Increased extent of areas affected by drought will put
pastoralism as a cultural phenomenon under threat
and erosion of social structures as populations exit
from herding
The impacts of climate change can be broadly grouped under three headings: ecological, social, and
economic.

Disease Regulation

Supporting services

Primary Productivity

Carbon sequestration

a) Social impacts of climate change
Climate change increases the risk of acute events like storms, droughts and floods, cyclical changes
Cultural services

in precipitation, or long-term changes in temperature and sea levels. Climate change potentially

spiritual, religious,
26
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affects a much wider range of social issues – such as health, food security, employment, incomes

In addition to being affected by their physical environment, living things are also intimately

and livelihoods, gender equality, education, housing, poverty and mobility – either directly or

connected to each other. For example, honey is produced in a beehive, but the bees depend on

indirectly. Climate change affects human health systems both as a result of sudden climate-related

pollen and nectar from the plants they pollinate. These plants, in turn, depend on the bees that

emergencies (e g extreme heat, floods and droughts, tropical storms and changing patterns of

pollinate them, the worms that aerate the soil, the microbes that release nutrients, and many other

infection) as well as chronic stresses. The most important health impacts are those determined by

organisms. This diverse array of creatures is key to the functioning of the entire system

the basic requirements for health – clean air, safe drinking water, sufficient food and secure shelter
– and are also reflected in more frequent injuries and increases in social inequities Climate risks can
also damage health infrastructure, undermining the provision of health services.
Climate change could act as a significant ‘hunger risk multiplier’ and by 2050, the risk of hunger is
projected to increase by 10 to 20% compared to a no climate change scenario, solely due to
productivity losses. For example, with local production declining income opportunities and
purchasing power of small-scale producers, as well as seasonal workers dependent on harvesting
and crop-processing, will decrease.
Climate-related disasters can damage the very service-delivery infrastructures that help secure
health and well-being, such as health services, utilities and municipalities, energy and
communications systems, police, etc. Through its impact on the systems and institutions that
sustain human health and well-being, including ecosystems, livelihoods and employment, and the
provision of social services, it is perpetuating existing drivers of vulnerability.
Climate change could result in a spike in unemployment and in the deterioration of working
conditions in urban areas For example, climate-related damages to transport, industrial
infrastructures and settlements will compromise workers´ ability to reach their workplaces.

As a result of climate change, species and ecosystems are experiencing changes in: ranges, timing of
biological activity, growth rates, and relative abundance of species, cycling of water and nutrients,
the risk of disturbance from fire, insects, and invasive species.
Each species is affected by such changes individually, but those individual impacts can quickly
reverberate through the intricate web of life that makes up an ecosystem. It is important to note
that individual species may move and adapt—not entire ecosystems. Even small changes can have
significant effects on living things. For example:
Range Shifts: Species are relocating to areas with more tolerable climate conditions. Range shifts
particularly threaten species that:

cannot move fast enough depend on conditions that are

becoming more rare (like sea ice). Some organisms—those that cannot move fast enough or those
whose ranges are actually shrinking—are being left with no place to go. For example, as arctic sea
ice shrinks, so too shrink the habitats of animals that call this ice home, such as polar bears and
seals. As these habitats contract toward the North and South poles, the animals that depend on
them will reach extinctions.
Timing of Biological Activity: Some seasonal biological activities are happening 15-20 days earlier
than several decades ago: Trees blooming earlier, Migrating birds arriving earlier, Butterflies

Due to existing social marginalization, discrimination or insufficient protective policies and

emerging earlier, Changes in timing differ from species to species, so ecological interactions are

institutions, the impacts of climate change are also likely to be unevenly distributed among different

disrupted. If all of the species in an ecosystem shifted their seasonal behavior in exactly the same

social groups Certain characteristics such as age, gender, ethnicity, social class and caste are strongly

way, shifts in the timing of biological activity might not create problems. But when a species

associated with social vulnerability.

depends upon another for survival and only one changes its timing, these shifts can disrupt
important ecological interactions, such as that between predators and their prey.

b) Ecological Impacts
Living things are intimately connected to their physical surroundings. Ecosystems are affected by

For example, the European pied flycatcher has not changed the time it arrives on its breeding

changes in: temperature, rainfall/moisture, pH, salinity (saltiness), activities & distribution of other

grounds even though the caterpillars it feeds its young are emerging earlier. Missing the peak of

species, etc.
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food availability means fewer chicks are surviving, in turn causing the flycatcher’s population to

Forestry:-The impacts of climate change on forestry are expected to arise from shifts in forest

decline.

distribution and types, increased wildfire risk, increased chance of pest attacks and diseases, and

The IPCC (2013) report, global warming and precipitation is expected to increase, the changing
climate is predicted to be one of the worst drivers for the loss of all level of biodiversity over the
next 50–100 years, and further exaggerated the effects of earlier threats on biodiversity loss.
However, only few studies have directly quantified climate-induced biodiversity extinctions.
The International Union for Conservation of Nature Red List of Threatened Species predicted that
4161 species are being threatened by climate change, 33% are at the risk from climate changeinduced habitat shifts and alteration, 29% are due to temperature extremes, and 28% are due to
drought (IUCN 2016).

adverse impacts on biodiversity. Projected changes in climate and the consequent impact on forests
could affect market incentives for investing in intensive forest management (such as planting,
thinning, genetic conservation, and tree improvement) and developing and investing in woodconserving technologies. The effect on rural communities will differ depending on the geography,
demographics, and social and economic conditions each community faces; as with agriculture, some
may benefit while others lose
Climate change is also likely to result in more disturbances from insects, invasive species, and
diseases. Invasive weed species that disperse rapidly are likely to find increased opportunities under
climate change. Pests can also impact rural communities and local communities by reducing the
availability of non-timber forest products. Changes in temperature and precipitation affect the

c) Economic Impacts

composition and diversity of native animals and plants through altering their breeding patterns,

Major parts of the developing countries’ economies are directly sensitive to climate change,

water and food supply, and habitat availability, therefore, increases the extinction of local

including the agriculture, forestry, water resources, energy, recreation and tourism and fisheries

populations and loss of biological diversity.

sectors.

Water resources:-Impacts of climate change on water resources could result in increasing incidences

Agriculture:- A warmer climate with changes in patterns of drought and/or increased precipitation,

of droughts, changing precipitation intensity and runoff, lower availability of water for irrigation,

will affect agricultural production: some agricultural land will no longer be possible to cultivate,

changing water demands, and lower water availability for energy production.

growing seasons will change and crop production will decrease. Agriculture will certainly face
significant changes from climate change. Changing growing seasons have negative effects on some
crop yields, in part by the effects of additional disease-causing pathogens, insect pests, and weeds.
Climate change may increase agricultural production costs for a number of reasons ,for example, the
cost for control of weeds and pests.

Drought and flood are also projected to be more frequent as the precipitation patterns change and
rainfall becomes either more scares or concentrated in heavy events. For example, decreased water
availability in different regions of the country owing to increased temperature and lower or
infrequent precipitation, along with an increase in water demand from increased population or
agricultural activities, could produce more frequent and intense conflicts over water rights.

Climate change is projected to increase the intensity of precipitation, resulting in heavy downpours
that can flood fields. Field flooding during the growing season by heavy downpours leads to low
oxygen levels in the soil, and higher susceptibility to root diseases. Increased intensity of
precipitation can also result in reduced quality of many crops. Frequent and extensive droughts have
a considerable effect on livestock in Africa because decreased rainfall shrinks available water
resources and reduces the productive ecosystem services of grassland and rangeland. The main

Energy:- With increasing pressure on existing energy sources, rural communities’ access to
traditional energy sources could be threatened by climate change. Increased demand for energy as
well as lower or uncertain supplies in many areas will accentuate such threats. Renewable sources
of energy, such as biomass-based energy, are already will be under stress and decline energy supply,
jobs, reduces energy access to rural communities.

causes of livestock deaths in Africa are shortages of water and food during drought
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Climate change will most likely affect populations through impacts on the necessities of life such as

weather patterns such as the Inter Tropical Convergence Zone (ITCZ). The mountain ranges can have a

water, energy, housing, transportation, food, natural ecosystems, and health systems. Considerable

significant impact on both small scale micro-climates and on large scale weather systems.

uncertainty remains about the nature and magnitude of climate change impacts.

complexity of Ethiopia’s annual temperature and rainfall profile can be seen in Figure __. .

Natural resource management is defined here as a scientific and technical principle that forms a basis

Current Climate Trends

for sustainable management (conservation and use) and governance of natural resources such as land,

Precipitation

water, soil, plants and animals, with a particular focus on how management affects the quality of life for

The

Mean annual rainfall ranges from less than 300 mm in the south-eastern and north-western lowlands to

both present and future generations

over 2,000 mm in the south-western highlands. Seasonal rainfall in Ethiopia is driven mainly by the
Natural resources contribute significantly to development in different ways: as an economic activity and
source of growth; as a livelihood, by providing jobs for people; and as a provider of environmental
services.

migration of the Inter‐Tropical Convergence Zone (ITCZ).
Three seasons can be
distinguished:

Climate change impacts on our natural systems includes our freshwater resources, which we require to
drink and for hygiene and sanitation, as well as for agriculture and aquaculture, energy production and
many other industries. Renewable surface water and groundwater resources are projected to reduce in
most dry subtropical regions and the frequency of droughts are also likely to increase. The IPCC projects
that for each degree of warming, 7% of the world’s population will face a 20% decrease in water
resources. The quality of freshwater is also projected to become worse.
Global climate change induced by anthropogenic release of greenhouse gases (GHGs), including carbon
dioxide (CO2), may modify the growth and geographic distribution of forests, as well as productivity of
competing land uses.

- Kiremt or Meher (JuneSeptember), with rainfall up
to 350 mm per month in the
wettest regions most of the
country experiences Kiremt
main wet season;

Figure 38- Temperature and Precipitation in Ethiopia

- Belg (February-May):
secondary sporadic wet season and considerably lesser rainfall, parts of the north and centre have as a
second rainy patch along with Kiremt main rainy season;
- Bega season (October-January): dry season for most parts of the country

Impacts on agriculture and forests could arise from increases in atmospheric CO2 concentrations, change
in temperature regimes, and variations in patterns of rainfall over the course of a year. Shifts in global
climatic conditions could affect agricultural crop and forest growing conditions, and hence land values
for those uses.

The south of the country has two distinct wet seasons which occur as the ITCZ passes through this more
southern position: The Belg season (March to May and with100‐200mm rainfall per month) and the
Bega season (October-December, around 100mm per month)); and the easternmost corner of Ethiopia
receives very little rainfall throughout the year.

Session 1.5 Climate Change Impacts in Ethiopia
Ethiopia is one of the most climatically complex countries in Africa. Its topography is characterized by
large regional differences varying from below sea level to 4000m within a short distance, and which are
reflected in its climate. This is in partly due to the country’s placement with respect to large scale
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home to almost 90% of Ethiopia’s population.
Risks from Climate Variability and Change
Regional projections of climate models indicate a substantial rise in mean temperatures in Ethiopia over
the21st century and an increase in rainfall variability, with a rising frequency of both extreme flooding
and droughts due to global warming. These general patterns will not manifest uniformly across the
country; for example, temperature increases are predicted to be most intense in the west, while
somewhat less in the south and southeastern parts of the country. Similarly, rainfall is predicted to
decrease most in the south and southwestern parts of the country, with a smaller decrease in the
southeast. Rainfall in Ethiopia is highly erratic and most rainfalls in convective storms, with very high
rainfall intensity and extreme spatial and temporal variability. Since the early 1980s, the country has
Figure 39- Rainfall regime of Ethiopia showing sample Woredas to demonstrate the rainfall regimes

Warm phases of ENSO (El Niño) have been associated with reduced rainfall in the main wet season, July,
August & September (JAS), in north and central Ethiopia causing severe drought and famine, but also

suffered eight major droughts (this includes the latest 2015–2016 drought), five of which led to localized
famines, in addition to dozens of local droughts. Survey data show that between 1999and 2004 more
than half of all households in the country experienced at least one major drought shock

with enhanced rainfalls in the earlier February to April rainfall season which mainly affects southern

Ethiopia has experienced climatic changes. Its mean annual temperature has increased by 1.3°C

Ethiopia.

between 1960 and 2006, an average rate of 0.28°C per decade. Consequently, the country’s minimum

The strong inter‐annual and inter‐decadal variability in Ethiopia’s rainfall makes it difficult to detect
long‐term trends (Mc. Sweeney, et al, 2010). There is not a statistically significant trend in observed
mean rainfall in any season in Ethiopia between 1960 and 2006.

temperature has increased with 0.37°C to 0.4°C per decade. The increase in temperature is significant
and relatively steady across regions and over time. The increase in temperature in Ethiopia has been
most rapid in July, August and September (JAS) at a rate of 0.32°C per decade. Temperature rise is
different per region and season. Daily temperature observations show significantly increasing trends in

The regional models for East Africa also state that over the past half century there has been substantial

the frequency of hot days, and much large increasing trends in the frequency of hot nights. It has been

multi-decadal variability in rainfall. Parts of central Ethiopia were unusually wet in the 1970s and

most extreme in already dry and hot areas of the country, most notably in the north and east. The

unusually dry in the 1980s and 1990s.
Temperature
Ethiopia’s lowlands in the southeast and northeast are

Figure 40- Mean Annual surface temperature

regional models for East Africa state that temperatures across the region have increased by 1.5 to 2°C
on average over the past 50 years.
Extreme events

tropical with average temperatures of 25-30°C, while the

Changes in temperature and rainfall increase the frequency and severity of extreme events. Warming

central highlands (over 1500 meters in elevation, covering

has exacerbated droughts, and desertification in the lowlands of the country is expanding. The increase

about 45% of the country’s surface) are much cooler with

in severity of short, heavy rains in the highlands leads to increased flooding in the lowlands, causing

average temperatures around 15-20°C. The highland

further soil degradation in already exposed areas (although it can also increase fertility).

plateau is divided by the East African Rift Valley. It is
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Droughts: Droughts are common extreme events in Ethiopia. Ethiopia is one of the world’s most

for climate vulnerability and is the 22nd most vulnerable country and the 31st least ready country–

drought-prone countries with increasingly unpredictable rains, and in some years the complete failure of

meaning that it is vulnerable to, yet largely unready to

seasonal rains – occurrences that are linked to climate change. In an analysis in 2011, Ethiopia was

address climate change effects.

ranked 5th out of 184 countries in terms of its risk of drought. Between 1900 and 2010, twelve extreme

In Ethiopia, of the 150 Mt CO2e in 2010, more than 85% of

droughts were recorded (killing over 400,000 people and affecting over 54 million), of which seven

GHG emissions came from the agricultural and forestry

occurred since 1980. The majority of these resulted in famines. The severe drought of 2015-2016 was

sectors (CRGE, 2011)

exacerbated by the strongest El Nino in decades, caused successive harvest failures and widespread
livestock deaths in some regions. Apart from these major or extreme droughts, there have been dozens
of local droughts with equally devastating effects.

Key climate change Impacts in Ethiopia






Frequent and severe droughts
Floods
Increase in temperature
Erratic and uneven rainfall
Shifts in the onset and cessation of the
seasonal rainfalls, and shorter rainy
days







General water stress and scarcity
Increased heat waves and windy days
Increased health risks (malaria,
diarrhea, and malnutrition)
Hailstorm and frost in some areas
Increased landslides and soil erosion

Exercise 1

Figure 41- Drought Affected Population

Floods: The country has experienced even more major floods in different parts of the country, though
with less people affected: 47 major floods since 1900 (of which six since 1980) killed almost 2,000
people and affected 2.2 million. Ethiopia ranked 34th out of 162 countries in terms of flooding risk, and
5th out of 162 in terms of landslide risk.
Greenhouse Gas Emission
Ethiopia is one of the world’s lowest emitters of GHG emissions, ranking 182 of 188 countries on per
capita emissions and contributing 0.27% of global emission However, Ethiopia is highly vulnerable to
global climate change. Ethiopia currently ranks 163 out of 181 countries in the ND-GAIN1 index (2016)

1

The Notre Dame Global Adaptation Initiative (ND-GAIN) Country Index summarizes a country's vulnerability to
climate change and other global challenges in combination with its readiness to improve resilience. It aims to help
governments, businesses and communities better prioritize investments for a more efficient response to the
immediate global challenges ahead.
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Divide trainees in to manageable groups giving them questions that they have to answer during the discussion
(Work in groups for 30-45 minutes))
I.
Ask participants to sit in a circle.
II.
Explain that the objective of this activity is to reflect on a definition of migration.
III.
Establish the three rules of this activity:
 There are no bad ideas. Now is the best time to think outside the box.
 Judgments are not acceptable at this stage of the activity.
 Each group to report back to the plenary
1- How do they understand the Earth’s temperature is heating up and what would that mean for the ecosystems
they live in?
2- What is their own experience with respect to temperature and rainfall over the last 10–20 years
3- How do they relate their findings to their own experiences and the history of the local area? For example,
what do elderly people say about the climate in their youth?
4- What is the rainfall and temperature differences mean to NRM practices?
5- How do local people forecast the local weather? Where do they get such information? Do men and women
have the same access to this information and if not, why?
6- What are the main sources of GHG in their local area or region? participants to give input on fuel use and
other emissions sources
7- Compare the total greenhouse gas emissions from Ethiopia with the other countries. Why do some countries
produce a lot of emissions, but others only a little?
8- Identify the major problems affecting NRM?
9- Analyze the causes of natural resources detonations in the country as a whole.
10- How does climate change might affect NRM?
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Module 2- Basic scenarios in Climate Change and Resources Management, and
Pressure-Effect Impact Relationship
1) Basic scenarios in climate change and resources management and
2) Associated pressure-effect impact relationship on nature, livelihood, health and economy.
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Session 2.1 Basic Scenarios in Climate Change
Scientists use different tools to understand how climate is evolving over time and to forecast possible
changes, including emission scenarios, prediction models and climate projections. These help to better
understand the future effects of climate change and get prepared to avoid potential negative impacts.
For example, they can predict the possible effects of different future climate conditions on natural
resources. Scenarios are useful tools for characterizing possible future socioeconomic pathways, climate
change and its risks, and policy implications.

OVERVIEW
This module introduces different climate change scenarios; and their contribution to the analysis of

Changes in climate occur as a result of internal

climate change vulnerability and adaptation. The module explores the climate change related risks and

variability of the climate system and external factors

the potential for adaptation for natural and human systems. It also introduces Climate change

(both natural and as a result of human activities

projections for Ethiopia. The module helps participants to understand the relationship of drivers,

(anthropogenic)). Emissions of greenhouse gases and

impacts of and responses to climate change.

aerosols due to human activities change the
composition of the atmosphere. Future emissions of

OBJECTIVES

greenhouse gases and aerosols are determined by

After completing this module, participants will be able to:

driving forces such as population, socio-economic
development,

and

technological

change,

and



Distinguish different climate change scenarios



Describe future projection of climate change and its impacts

therefore predictions of future changes in climate are highly uncertain.



Explain the relationship of drivers, impacts of and responses to climate change

Scenarios are alternative images of how the future might unfold and are an appropriate tool with which
to analyze how driving forces may influence future emission outcomes and to assess the associated
uncertainties.
Scenarios are grouped into four scenario families (A1, A2, B1 and B2 see table 2.1 below) that explore
alternative development pathways, covering a wide range of demographic, economic and technological
driving forces for resulting GHG emissions. The emission projections are widely used in the assessments
of future climate change, and their underlying assumptions serve as inputs to many recent climate
change vulnerability and impact assessments.
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consequences of each investigated scenario or to check the consistency of developed scenarios. There

Table 14- Emission Scenarios Families

are several climate change scenarios and models at global, regional and local levels, each making

SCENARIOS

A1
The A1 scenarios are of a more
integrated world. The A1 family of
scenarios is characterized by:
- Rapid economic growth.
- A global population that reaches
9 billion in 2050 and then
gradually declines.
- The quick spread of new and
efficient technologies
- A convergent world - income and
way of life converge between
regions.
- Extensive social and cultural
interactions worldwide
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A1 family of scenarios
A1FI - Fossil Intensive
A1T - Non-fossil energy resources
A1B - A Balance across all sources (where
balanced is defined as not relying too
heavily on one particular energy source, on
the assumption that similar improvement
rates apply to all energy supply and end
use technologies)

B1

A2
The A2 scenarios are of a more
divided world. The A2 family of
scenarios is characterized by:
- A world of independently
operating, self-reliant nations.
- Continuously increasing
population
- Regionally oriented economic
development.
- Slower and more fragmented
technological changes and
improvements to per capita
income.

B2

The B2 scenarios are of a world
more divided, but more
ecologically friendly. The B2
scenarios are characterized by:
- Continuously increasing
population, but at a slower
rate than in A2.
- Emphasis on local rather than
global solutions to economic,
social, and environmental
stability.
- Intermediate level of economic
development.
- Less rapid and more
fragmented technological
change than in A1 and B1.

The B1 scenarios are of a world
more integrated, and more
ecologically friendly
The B1 scenarios are characterized
by:
- Rapid economic growth as in A1,
but with rapid changes towards a
service and information economy.
- Population rising to 9 billion in
2050 and then declining as in A1.
- Reductions in material intensity
and the introduction of clean and
resource efficient technologies.
- An emphasis on global solutions
to economic, social and
environmental stability.

Generally there are three main classes of the goals of scenarios:

different assumptions for future greenhouse gas emissions, land-use and other driving forces.
Assumptions are about future technological development as well as the future economic development.
Where uncertainty is assessed more quantitatively using expert judgment of the correctness of
underlying data, models or analyses, then scales of confidence levels are used to express the assessed
chance of a finding being correct. The degree of certainty in findings in this assessment is based on the
evaluations of underlying scientific understanding and is expressed as a qualitative level of confidence
(from very low to very high) and, when possible, probabilistically with a quantified likelihood (from
virtually certain to exceptionally unlikely).
very high confidence

high confidence

medium confidence

low confidence

very low confidence

at least 9 out of 10

about 8 out of 10

about 5 out of 10

about 2 out of 10

less than 1 out of 10

Probabilistic estimates of quantified measures of uncertainty in a finding are based on statistical analysis
of observations or model results, or both, and expert judgment.
Likelihood In
Specific
Outcomes
Probability Of
Occurrence



99–
100%

>95%

Very
Likely
90100%

Likely

66100%

More
Likely
Than
Not
>50%

About
As
Likely
As Not
3366%

Unlikely

Very
Unlikely

Extremely
Unlikely

Exceptionally
Unlikely

0–33 %

0–10%

<5%

0–1 %

It is extremely likely that human influence has been the dominant cause of the observed warming
since the mid-20th century.2 Human influence has been detected in warming of the atmosphere and
the ocean, in changes in the global water cycle, in reductions in snow and ice, in global mean sea

happen in the future with close link to the concepts of probability and likelihood

environment or when the mechanisms underlying climate changes are unknown; and

Extremely
Likely

For example

i) Predictive scenarios, i.e. exploration of probable futures; make an attempt to predict what is going to

ii) Explorative scenarios i.e. exploration of possible futures; are often used in a high uncertainty

Virtually
Certain

level rise, and in changes in some climate extremes.


It is high confidence that climate change will amplify existing stress on water availability in Africa.

For the Fifth Assessment Report of IPCC, the scientific community has defined a set of four new

iii) Normative scenarios, i.e. exploration of preferable futures, are by definition back casting scenarios,

scenarios, denoted Representative Concentration Pathways (RCPs). These RCPs are used in the fifth

i.e. start from a desired future climate situation and explore the various pathways to reach this target.

IPCC Assessment as a basis for the climate predictions and projections. They are identified by their

Because projections of climate change depend heavily upon future human activity, climate models are
run against scenarios. Modelling methods use mathematical models either as central tool to quantify
40
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IPCC, 2013: Summary for Policymakers
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approximate total Radiative Forcing (RF)3 in year 2100 relative to 1750 and they are numbered
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Future Global and Regional Climate Change

according to the change in radiative forcing by 2100: (see table below):
Projections of changes in the climate system are made using a hierarchy of climate models5 ranging from
RCPs
Radiative Forcing (RF) in year
-2
2100 relative to 1750 (W m )

RCP 2.6

RCP 4.5

RCP 6

RCP 8.5

simple climate models, to models of intermediate complexity, to comprehensive climate models, and

2.6

4.5

6.0

8.5

Earth System Models by using the four RCPs scenarios. The following climate projections are anticipated

mitigation scenario
leading to a very low
forcing level

stabilization scenarios

scenario with very high
greenhouse gas
emissions

The most recent set of time-dependent scenarios, RCPs, builds on these two decades of scenario
development. However, RCPs differ from previous sets of standard scenarios (A1, A2, B1 and B2
scenarios) in at least four important ways:
-

RCPs are not emissions scenarios; they are radiative forcing scenarios.

-

Starting from these radiative forcing values, models are used to work backwards to derive a
range of emissions trajectories and corresponding policies and technological strategies for each
RCP that would achieve the same ultimate impact radiative forcing.

-

The three lower RCP scenarios (2.6, 4.5, and 6.0) are climate-policy scenarios (none of the
previous scenarios included a scenario with explicit policies and measures to limit climate
forcing).

-

A broad range of socioeconomic scenarios were developed independently from the RCPs and a
subset of these were constrained, using emissions limitations policies consistent with their
underlying storylines, to create five Shared Socioeconomic Pathways (SSPs)4 with climate forcing

in the components of the climate system:
Table 15- Results of climate projections in the components of the climate system
Atmosphere:
Global surface temperature change for the end of the 21st century is likely to
exceed 1.5°C relative to 1850 to 1900 for all RCP scenarios except RCP2.6. It is
Temperature
likely to exceed 2°C for RCP6.0 and RCP8.5, and more likely than not to exceed 2°C
for RCP4.5. Warming will continue beyond 2100 under all RCP scenarios except
RCP2.6
Water Cycle
Changes in the global water cycle in response to the warming over the 21st
century will not be uniform. The contrast in precipitation between wet and dry
regions and between wet and dry seasons will increase, although there may be
regional exceptions
The global ocean will continue to warm during the 21st century. Heat will
Ocean
penetrate from the surface to the deep ocean and affect ocean circulation.
It is very likely that the Arctic sea ice cover will continue to shrink and thin and
that Northern Hemisphere spring snow cover will decrease during the 21st
Cryosphere
century as global mean surface temperature rises. Global glacier volume will
further decrease.
Global mean sea level will continue to rise during the 21st century (see Figure
SPM.9). Under all RCP scenarios, the rate of sea level rise will very likely exceed
Sea Level
that observed during 1971 to 2010 due to increased ocean warming and increased
loss of mass from glaciers and ice sheets.
Carbon and Other
Climate change will affect carbon cycle processes in a way that will exacerbate the
Biogeochemical Cycles (see increase of CO2 in the atmosphere (high confidence). Further uptake of carbon by
inbox below)
the ocean will increase ocean acidification.

that matches the RCP values.

3

Radiative forcing (RF) is the change in the net, downward minus upward, radiative flux (expressed in W m–2) at the tropopause or top of
atmosphere due to a change in an external driver of climate change, such as, for example, a change in the concentration of carbon dioxide or
the output of the Sun. Sometimes internal drivers are still treated as forcings even though they result from the alteration in climate, for
example aerosol or greenhouse gas changes in paleoclimates. RF is used to quantify the change in the Earth’s energy balance that occurs as a
result of an externally imposed change. They are expressed in watts per square meter (W m-2).
4

SSP1 (“Sustainability”; low challenges to mitigation and adaptation), SSP2 (“Middle of the Road”; middle challenges to
mitigation and adaptation), SSP3 (“Regional Rivalry”; high challenges to mitigation and adaptation), SSP4 (“Inequality”; low
challenges to mitigation, high challenges to adaptation), and SSP5 (“Fossil-fueled Development”; high challenges to mitigation,
low challenges to adaptation).
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5

Global climate models (GCM) are mathematical frameworks that were originally built on fundamental equations of physics.
They account for the conservation of energy, mass, and momentum and how these are exchanged among different
components of the climate system. Using these fundamental relationships, GCMs are able to simulate many important aspects
of Earth’s climate. GCMs were previously referred to as “general circulation models” when they included only the physics
needed to simulate the general circulation of the atmosphere. Today, global climate models simulate many more aspects of the
climate system: atmospheric chemistry and aerosols, land surface interactions including soil and vegetation, land and sea ice,
and increasingly even an interactive carbon cycle and/or biogeochemistry.
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Carbon Cycle
Carbon cycle is the process where carbon compounds are interchanged among the biosphere,
geosphere, pedosphere, hydrosphere, and atmosphere of the earth.
Carbon Cycle Steps
Following are the major steps involved in the process of the carbon cycle:
1. Carbon present in the atmosphere is absorbed by plants for photosynthesis.
2. These plants are then consumed by animals, and carbon gets bio-accumulated into their bodies.
3. These animals and plants eventually die, and upon decomposing, carbon is released back into
the atmosphere.
4. Some of the carbon that is not released back into the atmosphere eventually become fossil
fuels.
5. These fossil fuels are then used for man-made activities, which pumps more carbon back into
the atmosphere.
The carbon cycle diagram below elaborates the flow of carbon along different paths.

Session 2.2 Risks and Potential for Adaptation for Natural and Human Systems

Figure 42- The Carbon Cycle

The carbon cycle plays a key role in regulating Earth's global temperature and climate by controlling the
amount of carbon dioxide in the atmosphere. The greenhouse effect itself is a naturally occurring
phenomenon that makes Earth warm enough for life to exist.
Biogeochemical cycles mainly refer to the movement of nutrients and other elements between biotic
and abiotic factors.”
The term biogeochemical is derived from “bio” meaning biosphere, “geo” meaning the geological
components and “chemical” meaning the elements that move through a cycle.
The matter on Earth is conserved and present in the form of atoms. Since matter can neither be created
nor destroyed, it is recycled in the earth’s system in various forms.
The earth obtains energy from the sun which is radiated back as heat, rest all other elements are
present in a closed system. The major elements include:
•
Carbon
•
Hydrogen
•
Nitrogen
•
Oxygen
•
Phosphorus
•
Sulphur
These elements are recycled through the biotic and abiotic components of the ecosystem. The
atmosphere, hydrosphere and lithosphere are the abiotic components of the ecosystem.
Types of Biogeochemical Cycles
Biogeochemical cycles are basically divided into two types:
•
Gaseous cycles – Includes Carbon, Oxygen, Nitrogen, and the Water cycle.
•
Sedimentary cycles – Includes Sulphur, Phosphorus, Rock cycle, etc.
44

Climate change is projected to amplify existing climate-related risks and create new risks for natural and
human systems. Some of these risks will be limited to a particular sector or region, and others will have
cascading effects. To a lesser extent, climate change is also projected to have some potential benefits.
Table 16- Sectoral Risks and Potential for Adaptation
Projected Risks by Sector
Sector
Risk
Water resources (freshwater)
- experiencing water scarcity and the
fraction affected by major river floods
- in dry regions, drought frequency will
likely increase
- reduce raw water quality and pose
risks to drinking water quality even
with conventional treatment
Ecosystems (Terrestrial and
freshwater)

- terrestrial and freshwater species
faces increased extinction risk under
projected climate change during and
beyond the 21st century, especially as
climate change interacts with other
stressors, such as habitat
modification, overexploitation,
pollution, and invasive species (high
confidence) (See Figure 17 below)
- Many species will be unable to track
suitable climates under mid- and
high-range rates of
climate change (i.e., RCP4.5, 6.0, and
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Adaptation Potential
Adaptive water management
techniques, including scenario
planning, learning-based
approaches, and flexible and lowregret solutions, can help create
resilience to uncertain hydrological
changes and impacts due to climate
change
Management actions, such as
maintenance of genetic diversity,
assisted species migration and
dispersal, manipulation of
disturbance regimes (e.g., fires,
floods), and reduction of other
stressors, can reduce, but not
eliminate, risks of impacts to
terrestrial and freshwater
ecosystems due to climate change,
as well as increase the inherent
capacity of ecosystems and their
species to adapt to a changing
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-

-

Food security and food
production systems

-

-

Rural areas

Human health

8.5) during the 21st century (medium
confidence)
high risk of abrupt and irreversible
regional-scale change in the
composition, structure, and function
of terrestrial and freshwater
ecosystems, including wetlands
(medium confidence)
Increased tree mortality and
associated forest dieback is projected
st
to occur in many regions over the 21
century, due to increased
temperatures and drought (medium
confidence)
in tropical and temperate regions,
climate change without adaptation is
projected to negatively impact
production for local temperature
increases of 2°C or more above late20th-century levels
food security are potentially affected
by climate change, including food
access, utilization, and price stability
(high confidence)

- Major future rural impacts are
expected in the near term and
beyond through impacts on water
availability and supply, food security,
and agricultural incomes, including
shifts in production areas of food and
non-food crops across the world (high
confidence).
- Disproportionately affect the welfare
of the poor in rural areas, such as
female-headed households and those
with limited access to land, modern
agricultural inputs, infrastructure, and
education.
- Projected climate change will impact
human health mainly by exacerbating
health problems that already exist
(very high confidence).
- Increased likelihood of undernutrition resulting from diminished
food production
- Increased risks from food- and waterborne diseases (very high confidence)
and vector-borne diseases (medium
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climate (high confidence).
Livelihoods and poverty

A range of potential adaptation
options exist across all food system
activities
Adaptation in fisheries, aquaculture,
and livestock production will
potentially be strengthened by
adoption of multi-level adaptive
strategies to minimize negative
impacts- adjusting management to
the available resources, using breeds
better adapted to the prevailing
climate and removing barriers to
adaptation such as improving credit
access
Adaptations for agriculture, water,
forestry, and biodiversity can occur
through policies taking account of
rural decision-making contexts.
Trade reform and investment can
improve market access for smallscale farms (medium confidence)

confidence).
- slow down economic growth, make
poverty reduction more difficult,
further erode food security, and
prolong existing and create new
poverty traps, the latter particularly in
urban areas and emerging hotspots of
hunger (medium confidence)
- Expected to exacerbate poverty in
most developing countries and create
new poverty pockets in countries with
increasing inequality, in both
developed and developing countries.

response, and alleviate poverty
Insurance programs, social
protection measures, and disaster
risk management may enhance
long-term livelihood resilience
among poor and marginalized
people, if policies address poverty
and multidimensional inequalities

Figure 43- Maximum speeds at which species can move across landscapes

Most effective vulnerability
reduction measures for health:
programs that implement and
improve basic public health
measures such as provision of clean
water and sanitation, secure
essential health care including
vaccination and child health
services, increase capacity for
disaster preparedness and

Maximum speeds at which species can move across landscapes (based on observations and models; vertical axis
on left), compared with speeds at which temperatures are projected to move across landscapes (climate velocities
for temperature; vertical axis on right). Human interventions, such as transport or habitat fragmentation, can
greatly increase or decrease speeds of movement. White boxes with black bars indicate ranges and medians of
maximum movement speeds for trees, plants, mammals, plant-feeding insects (median not estimated), and
freshwater mollusks. For RCP2.6, 4.5, 6.0, and 8.5 for 2050–2090, horizontal lines show climate velocity for the
global-land-area average and for large flat regions. Species with maximum speeds below each line are expected to
be unable to track warming in the absence of human intervention.
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Regional Key Risks and Potential for Adaptation
Key regional risks for Africa from climate change and the potential for reducing risks through adaptation
and mitigation is presented in the figure below. Each key risk is characterized as very low to very high for
three timeframes: the present, near term (here, assessed over 2030–2040), and longer term (here,
assessed over 2080–2100). In the near term, projected levels of global mean temperature increase do
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northern part of Ethiopia under RCP2.6 scenario, and over southern and southeastern part of the country under
RCP4.5 and RCP8.5 scenarios.
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 ___ shows the projected change in annual mean temperature under RCP2.6, RCP4.5
and RCP8.5 scenarios: approximately 1°C, 2°C and 5°C, respectively. Figure shows the annual temperature average
time series of both historical and projected CIMP5 model over Ethiopia: the mean annual temperature observed

not diverge substantially for different emission scenarios. For the longer term, risk levels are presented

and Projection in °C (1900-2100), relative to 1886-2005 based on multi-modal ensemble (KNMI). It shows a

for two scenarios of global mean temperature increase (2°C and 4°C above preindustrial levels). These

consistent warming trend under all RCP scenarios. The expected mean annual temperature change by the end of

scenarios illustrate the potential for mitigation and adaptation to reduce the risks related to climate

21st century under the RCP2.6 (Blue line) is 1°C, while under RCP8.5 (Red line) the predicted change is above 4.8°C.

change. Climate-related drivers of impacts are indicated by icons.

Figure 44- Mean Annual Temperature Observed and Projection in °C (1900-2100), relative to 1886-2005

Climate change projections for Ethiopia
The Ethiopian Panel on Climate Change (EPCC) (2015) developed rainfall and temperature projections using the
four RCPs scenarios and Coupled Climate Inter comparison Project 5 (CMIP5) model ensemble-based average
change of rainfall and temperature over Ethiopia during the 21st century. The models projected that annual
precipitation for all RCPs will increase by 4% to 12% by 2100 compared to the 1975–2005 baseline. The response of
different parts of the country to different RCPs is slightly different. The percentage increase in rainfall is high over
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Session 2.3 Drivers, Impacts and Responses Relationship
Schematic
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What is happening to the environment and why?

framework

representing

anthropogenic drivers, impacts of and

Step one of the DPSIR addresses the question of what is happening to the environment, why these
changes are happening and the trends associated therewith (see UNEP, 2007). The following are simple

responses to climate change

climate change-related examples for the components in the first step:

A schematic framework representing

■ Drivers (e.g., industrial activities, farming, landfill sites, consumption patterns)

anthropogenic drivers, impacts of and

■ Pressures (e.g., urbanization, changes in agricultural production, increased CO2emissions)

responses to climate change, and their
linkages, is shown in Figure 2.2.

■ State (and effects/trends) (e.g., more drought and/or flooding)

Initially information was mainly available
to describe the linkages clockwise, i.e. to
Figure 45- A schematic framework representing anthropogenic
drivers, impacts of and responses to climate change

derive climatic changes and impacts from
socio-economic

information

and

emissions. With increased understanding of these linkages, it is now possible to assess the linkages also
counterclockwise, i.e. to evaluate possible development pathways and global emissions constraints that
would reduce the risk of future impacts that society may wish to avoid.
DPSIR Framework for Climate Change Assessment
DPSIR is a framework applied to connect causes (drivers and pressures) to environmental outcomes
(state and impacts), including impacts of changing climate, and to activities that shape the environment
(policies, responses and decisions), including both adaptation and mitigation responses to climate
change.

Integrating available information on current and future climate change into the DPSIR

framework helps to develop adaptation responses that are relevant to other socio-economic and
environmental challenges. DPSIR entails analysis of the following components, which could be done in
three stages (see figure 2.3):
■ Stage 1: Drivers, Pressures, State and Trends

Step 2: Impacts

■ Stage 2: Impacts

What are the consequences for the environment and humanity?

■ Stage 3: Responses (for vulnerability assessment, only focusing on coping and adaptive capacities)

Induced by the drivers and caused by pressures, the state of the environment (the physical, chemical or

Step 1: Drivers, Pressure, State and Trends

biological components of the Earth systems, biosphere, basins, etc.) impacts the normal functioning of
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ecosystems and the welfare of human beings. Environmental and other impacts are indeed ecosystemspecific. Figure 2.3 shows state/changes on the hydrological regime and their impacts on human health,
food security, human safety and socio-economic well-being on a global scale.
Step 3: Responses—for vulnerability assessment only (defining the existing capacities)
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Module 3-Global and National initiatives to combat climate change
OVERVIEW
This module briefly introduces international agreements and national technical, policy and legal
documents towards climate change. The module also describes Ethiopia’s commitment to combat
climate change.

What is being done and how effective is it?
These responses are normally measures that need to be taken to address the impacts. These responses
need to be crafted to minimize the impact of the drivers and pressures on ecosystems and maximize the
welfare of human beings. It is important to distinguish between coping and adaptation strategies. While,
coping strategies undermine capacities of the people to respond to future threats, adaptation actions

OBJECTIVES
After completing this module, participants will be able to:


Explain the basics of international climate change agreements



Describe Ethiopia’s Effort to combat climate change

aim to create proactive responses that help build future capacities. We will focus on how to develop
adaptation responses to climate change impacts in the context of other development challenges, and
the need to preserve ecosystems and build capacities in the next chapters.
Exercise 2
Divide trainees in to manageable groups giving them questions that they have to answer during the discussion
(Work in groups for 30-45 minutes))
I.
Ask participants to sit in a circle.
II.
Explain that the objective of this activity is to reflect on a definition of migration.
III.
Establish the three rules of this activity:
 There are no bad ideas. Now is the best time to think outside the box.
 Judgments are not acceptable at this stage of the activity.
 Each group to report back to the plenary
1- Identify key drivers and pressures that contribute to the identified impacts of climate change on one
ecosystem. What pressures and drivers exacerbated by climate change?
2- Identify adaptation responses; consider both the impacts of human well-being and ecosystems and also the
drivers and pressures that contribute to these impacts.
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Session 3.1 International Agreements

While the UNFCCC and its Kyoto Protocol are responsible for administration and implementation of GHG

Since climate change is a global problem, it requires binding international agreements between the key

ascertain its impacts and explores mechanisms for mitigation and adaptation through its

contributors to this problem. The phenomenon of human induced climate change was formally

Intergovernmental Panel on Climate Change (IPCC), established in 1988.

emission reduction processes, the United Nations also evaluates the risk of climate change, attempts to

recognized as a global concern by the United Nations at the UN Conference on Environment and

The IPCC is a collection of 2,500 leading scientists and

Development (UNCED), at the Rio Earth Summit in 1992, Rio de Janeiro in Brazil.

scholars that operates under the UNEP and WMO and bases

The United Nations Framework Convention on Climate Change (UNFCCC),

its assessment mainly on peer reviewed scientific research.

the climate change arm of United Nations, emerged as a consequence of

Its chief role is to support the UNFCCC in its decision making

the Rio Earth Summit. Its goal was to avoid “dangerous anthropogenic

with accurate information on the process and impacts of

interference with the climate system”, and it was meant to be realized

climate change. The IPCC produces technical and special

through the stabilization of atmospheric concentrations of greenhouse gases

reports that are considered the most influential and

(GHGs). The Convention later entered into force on 21 March 1994 and

accurate literature on climate.

countries that sign the treaty are known as 'Parties' to convention. With
more than 190 Parties, the UNFCCC has near-universal membership.

Main Findings of IPCC Fifth Assessment

The First Assessment Report
(FAR) of the IPCC in 1991 was

Parties meet annually at the Conference of the Parties (CoP) to negotiate multilateral responses to

significant in establishing the

climate change. It was the first agreement between countries across the world to tackle the climate

UNFCCC in 1992. Since then,

change problem. However, the UNFCCC was only a framework convention, signifying that members

the IPCC has been publishing

were not committed to any substantial reduction of GHG emissions. To achieve quantifiable emission

an assessment report every 5-6

reductions, the signatory countries of the UNFCCC, adopted the Kyoto Protocol in 1997 at Kyoto, Japan.

years. The latest publishing is

The Protocol finally entered into force in Montreal, on16th February 2005, with the ratification of Russia

the Fifth Assessment Report of

accounting for 55% of GHG emissions.

the IPCC which is published in

Delegates to the third session of the COP agreed Kyoto Protocol (KP) that committed industrialized
countries and countries in transition to achieve emission reduction targets for six GHGs (carbon-dioxide,
methane, nitrous oxide, hydro-fluorocarbons, per-fluorocarbons, and sulfur hexafluoride). These parties
so called Annex I parties under the UNFCCC (Developed Countries in the Convention) agreed to reduce
their emissions by an average of 5% below 1990 levels in 2008-2012 (first commitment period), with
specific targets varying from country to country; countries outside this group did not have reduction
obligations and targets.

2013-14. These reports, along with other reports of IPCC, have become the most trusted and quoted
reports on climate change.

United Nations Framework Convention on Climate Change (UNFCCC)
In recognition of the global nature of the problem, the United Nations Framework Convention on
Climate Change (UNFCCC) was agreed at the Earth Summit in Rio de Janeiro in 1992. 196 countries,
including all major developed and developing countries, have ratified the UNFCCC, which has become
the international environmental agreement with the highest number of parties. The UNFCCC sets the
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overarching objective for multilateral action: to stabilize greenhouse gas (GHG) concentrations in the

capabilities. Unlike Annex I countries (developed countries), the non-Annex I countries have not

atmosphere at a level that avoids dangerous anthropogenic climate change.

taken any quantified emission mitigation targets, according to their responsibilities and respective
capabilities. Developing countries have blamed the developed countries for their past emissions in

Responding to the challenge of climate change has become a global priority. At the international policy

the context of historical responsibilities; on the other hand, developed countries have invited

level, the major response has been institutionalized in the United Nations Framework Convention on

developing countries to take serious actions in accordance with CBDR. This polarized situation and

Climate Change (UNFCCC). Within the UNFCCC, two major approaches to addressing climate change

tension between developed and developing countries hinders reaching the objective of the UNFCCC,

have been established, which have also shaped the way climate change responses have been designed

and leads to failed climate agreement attempts such as the Copenhagen Accord in 2009 However,

outside of the UNFCCC. These two approaches are:

in more recent UNFCCC agreements – starting with Durban in 2011 – Parties have changed their
position to allow for countries to individually determine their “contribution” to addressing GHG

1- Mitigation 6(addressing the causes of climate change by lowering greenhouse gas emissions)

emissions. In the 2014 negotiations in Lima, Parties agreed on a new phrase, ‘common but

and

differentiated responsibilities and respective capabilities, in light of different national

2- Adaptation 7(responding to the impacts of climate change by reducing vulnerability).

circumstances,’ The Paris Agreement reaffirms the obligations of developed countries, while also

It also establishes key principles to guide the international response, in particular stating that countries
should act consistently with their responsibility for climate change as well as their capacity to do so, and
that developed countries should take the lead, given their historical contribution to greenhouse gas
emissions.

encouraging voluntary contributions by other Parties.


within generation”,


“precaution principle-emphasizes anticipation and prevention of future risks, even in the absence of
full scientific certainty about the impacts of climate change”,

The established principles are:


“equity principle that emphasizes distributive justice across and within countries and across and

"common but differentiated responsibilities and respective capabilities (CBDRRC)",



“‘sustainable development principle- emphasizes consideration of the socioeconomic needs of
future generations in making decisions about current resource use”

CBDR–RC is a principle that acknowledges the different capabilities and differing responsibilities of
individual countries in addressing climate change. The principle calls for the widest possible

The Convention is also

cooperation by all countries and their participation in an effective and appropriate international

-

Recognizes the global, shared problem

response, in accordance with their common but differentiated responsibilities and respective

-

Provides a framework for discussion

capabilities and their social and economic conditions. CBDR is not unanimously accepted among

-

Supports first steps: Reporting, assessment, planning

developed countries. At the Rio negotiations it was rejected by the United States, which has since

-

Covers both mitigation and adaptation

conditioned its participation in any restrictive scheme on a specific commitment from developing
countries to participate as well (the 1997 Byrd-Hagel Resolution). The UNFCCC suggests that
emission mitigation efforts should also be taken by non-Annex I countries in line with their
6

An anthropogenic intervention to reduce the sources or enhance the sinks of greenhouse gases
7
Adaptation to climate change refers toadjustment in natural or human systems in response to actualor expected
climatic stimuli or their effects, which moderatesharm or exploits beneficial opportunities. Various types
ofadaptation can be distinguished, including anticipatory andreactive adaptation, private and public adaptation,
andautonomous and planned adaptation.
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Kyoto Protocol
The Kyoto Protocol, adopted under the UNFCCC in 1997 and entered into force in 2005, laid down a
timetable for industrialized countries to reduce their GHG emissions. The Kyoto Protocol strives to
mitigate climate change through its core commitment of reducing GHG emissions from Annex 1
countries. This Protocol is a legally binding agreement under which industrialized countries are obliged
to reduce their collective emissions of GHGs by 5.2% compared to the year 1990 between 2008 and
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2012. This is called the 'Assigned amount’ which is denominated in individual units called Assigned

Training Manual on Climate Change and Natural Resources Sustainable Conservation and Development

Mechanisms in the Kyoto Protocol

Amount Units (AAU). The AAUs represent an allowance to emit one metric ton of carbon dioxide
equivalent of GHGs. The country must achieve this amount to meet its target.

Parties have instruments available to help them meet their emissions targets. These activities generate
further emission allowances, or credits, which the party can use to achieve its assigned amount. If an

The Kyoto Protocol defines four categories of parties:

Annex 1 country has already achieved its assigned amount and has excess allowances, it may trade them

Annex 1 parties: - Developed and industrialized countries responsible for a majority of GHG emissions,

with other countries that have not yet satisfied their assigned amount. These transferred allowances

and are committed under the Kyoto Protocol to reduce their emissions by an average of 5.2% below

are called Kyoto Protocol Units. The instruments available for parties to assist them in offsetting their

1990 levels by 2012 through enhancing their carbon sinks through land use activities, or by trading in

carbon emissions include:

carbon credits. Various mechanisms are available for Annex 1 parties to assist them in realizing this
target. Annex 1 parties consists USA, Australia, Canada, and OECD countries and economies in transition.
Annex 2 parties - Developed and industrialized countries that provide development assistance to
developing countries. There are currently 23 countries under this category, including all OECD countries.
Developing countries - Developing countries, such as Ethiopia including China and India, are not
committed under the Kyoto Protocol to reduce their GHG emissions even after ratification of the
protocol,
responsible

as
for

they

are

historic

not

The Kyoto Protocol

GHG

emissions causing climate change.
Economies in Transition: Developed counties with
economies transitioning from
regulated markets to capitalist
markets, which are allowed to
vary their emission reduction

Figure 46- Kyoto Protocol Ratified Countries

targets.
Over 160 nations including 37 developed nations have signed and ratified the Kyoto Protocol except the

The Kyoto Protocol also established a rigorous monitoring, review and verification system, as well as a

United States. The Kyoto Protocol was strongly criticized for not having had binding commitments from

compliance system to ensure transparency and hold Parties to account. Under the Protocol, countries'

all parties, which is namely the reason why it was not ratified by the United States.

actual emissions have to be monitored and precise records have to be kept of the trades carried out.

Ethiopia signed and ratified the Kyoto Protocol on 21st February 2005. However, Ethiopia being a
developing nation is exempted from the framework of the treaty and therefore stands to gain from it in
terms of transfer of technology and related foreign investments.
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the UNFCCC, but it has had limited effects on global emissions because some countries (especially USA)
did not ratify the Protocol, some Parties did not meet their commitments, and its commitments applied
to only a portion of the global economy. The Clean Development Mechanism (CDM) created a market
for emissions offsets from developing countries, generating credits equivalent to nearly 1.4 billion
tCO2eq as of October 2013, many of which have been generated by low-cost mitigation technologies.

Mitigation
Adaptation

The Kyoto Protocol was the first binding step toward implementing the principles and goals provided by

- Sets a goal to enhance countries‘ capacity to adapt to climate change, strengthen
resilience, and reduce vulnerability.
- All countries are expected to undertake adaptation planning and communicate their
actions to the UNFCCC to inform the global stocktake,
- Parties need to establish a clear process for enhancing adaptation action overtime.

Loss and Damage
(Warsaw Mechanism
on Loss & Damage)

not entered into force.

- Establishes a dedicated framework, separate from adaptation, to address loss and
damage.
- provides a space for improving understanding of what constitutes loss and damage
and the nature of appropriate responses

Transparency of
Action & Support

second commitment period, starting in 2013 and lasting until 2020. However, the Doha Amendment has

Table 17- Key Provisions of the Paris Agreement
- Establishes a long-term mitigation goal to achieve net-zero greenhouse gas (GHG)
emissions in the second half of the century, and sets a goal to limit temperature rise
to well below 2°C, while pursuing efforts to keep warming within l.5°C.
- provides a framework for communicating and maintaining Nationally Determined
Contributions (NDCs) and establishes a process for progressively increasing
mitigation ambition and action over time
- determine the features of future NDCs and establish robust accounting approaches
for GHG emissions to guide the preparation of enhanced contributions and ensure
effective monitoring of progress

- Enhances transparency and accountability and the new regime will be guided by
accounting approaches, reporting guidelines, and verification processes that are
applicable to all countries

Capacity
Building

In Doha, Qatar, on 8 December 2012, the Doha Amendment to the Kyoto Protocol was adopted for a
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- Committed to enhance capacity building activities and established the Paris
Committee on Capacity Building (PCCB) to address the current and emerging
capacity gaps and needs in developing countries.
- strengthen the UNFCCC work program on climate change education, training, and
public awareness

The CDM showed institutional feasibility of a project-based market mechanism under widely varying
circumstances. (IPCC WG3 AR5)
In 2015, COP 21in Paris, all UNFCCC participants signed yet another pact, the Paris Climate Agreement,
which effectively replaced the Kyoto Protocol

Paris Agreement
The Paris Climate Agreement of December 2015 represents an unprecedented turning point in
international climate change negotiations and development policy. The legally binding and universal
agreement contains commitments for all 196 states and has been widely recognized since the official
signing ceremony in New York, April 2016, which subsequently came into force on November 4th, 2016.
The key provisions of the Paris Agreement are listed in the table below:

At the center of the climate agreement are the national climate targets (Nationally Determined
Contributions, NDCs). With the NDCs, countries show what and how they plan to contribute to GHG
reduction and adaptation.
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Session 3.2 Ethiopia’s Action towards Climate Change

Climate Change Negotiations
International climate change negotiations are multidisciplinary and complex in that they touch aspects

Ethiopia has ratified the UN Framework Convention on Climate

to a great number of scientific fields. The negotiators are generally not experts in a single field but work

Change (UNFCCC) in 1994, the Kyoto Protocol on 21st February

on many issues, most come from the environment ministry, only few have a significant health

2005 and the Paris Agreement on climate change in March

background and training. During the High Level meetings, namely the Conference of the Parties (CoP),

2017 with it entering into force in April 2017.

member states are often represented by their environment minister and on occasion by the Head of
A COP usually lasts two weeks.

Ethiopia prepared its First National Communication to the UNFCCC

Traditionally, the first week is technical, while the second week is more political. But all depends on the

in 2001, its Second National Communication in 2015 and a National Adaptation Program for Action

point of negotiation and the difficulty level to achieve consensus.

(NAPA) in 2007, the Ethiopian Programme of Adaptation to Climate Change (EPACC) (2010) updated and

State (such as at COP15in Copenhagen, and COP21 in Paris).

replaced the NAPA.
Most recently, in 2017, in compliance with Ethiopia’s obligations under the Cancun Adaptation
Framework (2010), the country has developed its National Adaptation Plan (NAP-ETH). The National
Adaptation Plan (NAP-ETH) builds on ongoing efforts to address climate change in the country’s
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. The first 5-year Growth and Transformation Plan (GTP I, 20102015) aimed for the country to reach middle-income status by 2025. In the second Growth and
Paris Agreement

Transformation Plan (GTP II, 2015/16 – 2019/20) the framework from GTP I is developed further and the
country’s Climate Resilient Green Economy (CRGE) strategy mainstreamed into the GTP II. While the
GTP II recognizes Ethiopia’s need for establishing food security, adaptation and mitigation programmes
are prioritized to achieve sustainable economic growth (and achieving lower-middle income status)
without net increases in GHG emissions relative to 2010 levels.

2015

NAP-ETH 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

Figure 47- Historical development of international agreements on climate change,

Ethiopia’s long-term development pathway, supported by effective institutions and governance

Reference: UNEP Climate Change Starter’s Guidebook

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.
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NAP-ETH focuses on the sectors that have been identified as most vulnerable, namely: agriculture,

improving efficiency of biomass use and accelerating non-grid energy access; 3) Irrigation: accelerating

forestry, health, transport, power, industry, water and urban. Within these sectors, 18 adaptation

irrigation plans, supporting resilience of rain fed agriculture, balancing water demands; and 4) Access to

options have been identified for implementation at all levels and across different development sectors,

WASH: accelerating universal access to WASH and enhancing climate resilience of self-supply. Also, two

recognizing the considerable diversity in context and vulnerability across Ethiopia’s regions and social

cross cutting themes (data systems for decision support and accelerate delivery of existing plans) are

groups.

specified

Climate Resilient Green Economy (CRGE) Strategy

The green economy (GE) component was launched in parallel with the launching of the overall CRGE
vision in 2011, and focuses on carbon-neutral economic growth (mitigation).

Climate Resilient Green Economy (CRGE) Strategy of Ethiopia
integrates economic and climate change goals. The CRGE Strategy
consists of a Climate Resilience (CR) component and a Green
Economy (GE) component. The CR component focuses on adaptation
to climate change effects in two sectors: agriculture & forestry, and
water & energy.
These climate resilience strategies focus on three tranches of work:

The GE strategy is based on four pillars: 1) Improving crop and livestock production practices for higher
food security and farmer incomes, whilst reducing carbon emissions; 2) Protecting and re-establishing
forests for their economic and ecosystem services (including as carbon stocks); 3) Expanding electricity
generation from renewable sources of energy for domestic and regional markets; and 4) Leapfrogging to
modern and energy-efficient technologies in transport, industry and construction
Moreover, four priorities have been developed to fast-track the implementation of the GE element:
hydropower development, rural cooking technologies, livestock value chain, and forestry development.

The climate resilience strategy for agriculture and forestry identifies 9 themes and 41 key adaptation
options to address the negative effects of climate change. The identified 9 themes are: 1) capacity
building and institutional coordination; 2) information and awareness; 3) crop and water management
on-farm; 4) livestock; 5) value chain and market development; 6) sustainable agriculture and land
management; 7) natural resources conservation and management; 8) disaster risk reduction; 9) social
protection for high priority groups, including women and children.
The climate resilience strategy for water and energy identified 4 responses to challenges of climate
change: 1) Power generation: diversifying energy mix and improving energy efficiency; 2) Energy access:
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For the GE’s forestry priority, the national REDD+ programme has been made an integral part of the

2. Floods: 1) enhance adaptive capacity of ecosystems, communities and infrastructure in the

strategy in order to reduce emissions from the vast deforestation that takes place in Ethiopia (total

highlands of Ethiopia, 2) build additional dams and power stations for energy generation potential in

forest area has declined from 167,000 km2 in 1990 to 120,000 km2 in 2012). Reducing Emission for

rivers and 3) develop and implement climate change compatible building /construction codes.

Deforestation and Degradation (REDD+) refers to policy approaches and positive incentives on issues

3. Cross cutting interventions: 1) develop insurance systems for citizens, farmers and pastoralists, to

relating to reducing GHG emissions from deforestation and forest degradation, as well as the role of

rebuild economic life following exposure to disasters, 2) reduce incidence and impact of fires and

conservation, sustainable management of forests and enhancement of forest carbon stocks.

pests through integrated pest management, early warning systems, harvesting adjustments,

Nationally Determined Contributions (NDC) of Ethiopia
Ethiopia submitted its First Nationally Determined Contributions (NDC) to the UNFCCC in September
2017. In its NDC Ethiopia commits to reducing GHG emissions by 2030 to 145 Mt CO2e. This means a
64% reduction of emissions compared to a Business-as-Usual (BAU) scenario in 2030. A very ambitious
target, which if reached, will enable Ethiopia achieve carbon neutrality by 2030. The NDC states that full
implementation is contingent upon an ambitious multilateral agreement being reached among parties
that will enable Ethiopia to get international support and stimulate investments in climate action.
Ethiopia grounded its NDC in its Climate Resilience Green Economy Strategy (CRGE), focusing on (i)
reducing GHG emissions and (ii) reducing the vulnerability of the Ethiopian population to the adverse
effects of climate change.
Mitigation measures are built on four pillars that target agriculture (livestock and soil), forestry,

thinning, patrols, public participation, 3) effective early warning system and disaster risk
management policies, 4) strengthening capacity to deal with expansion of humans, animal and crop
diseases, 5) strengthening and increasing capacity for breeding and distribute disease resistant crops
and fodder varieties.
Exercise 3
Divide trainees in to manageable groups giving them questions that they have to answer during the discussion
(Work in groups for 30-45 minutes))
I.
Ask participants to sit in a circle.
II.
Explain that the objective of this activity is to reflect on a definition of migration.
III.
Establish the three rules of this activity:
 There are no bad ideas. Now is the best time to think outside the box.
 Judgments are not acceptable at this stage of the activity.
 Each group to report back to the plenary
1- Participants write down individually one mitigation and adaptation policy that should be implemented as a top
priority in their local communities, and present their ideas to the group. Finally presented as a group
mitigation and adaptation policy

transport, electric power, industry (including mining) and buildings (including waste and green cities
Adaptation measures are built on three pillars:
1. Droughts: 1) increase agricultural productivity, minimize food insecurity and increase incomes, 2)
protect humans, wildlife and domestic animals from extreme droughts, 3) improve and diversity
economic opportunities from agroforestry and sustainable afforestation of degraded forests, 4)
enhance irrigation systems through rainwater harvesting and conservation of water, 5) ensure
uninterrupted availability of water services in urban areas, 6) improve traditional methods that
scientifically prevent deterioration of food and feed in storage facilities, 7) create biodiversity
movement corridors, 8) enhance ecosystem health through ecological farming, sustainable land
management practices and improve livestock production and 9) expand electric power generation
from geothermal, wind and solar sources.
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Session 4.1: Adaptation to Climate Change
In anticipation of foreseeable shocks, vulnerable communities have long employed adaptive measures.

OVERVIEW

Today adaptation is considered a central element in societies’ efforts to cope with the expected shocks

This module is designed to give insight to learning about Community Based Adaptation (CBA) to climate

and climatic shifts associated with climate change. Adaptation to climate change has recently gained

change. It covered CBA framework, its components, and how these components integrated to create an

footing as a central focus of development. The chart below broadly describes the climate focus arena in

enabling environment for adaptation.

the past:

The module also helps participants to develop adaptation

planning via applying basic CBA principles. Also within the module, Ecosystem based Adaptation is

Among adaptation issues were: IPCC Third Assessment

introduced to, and explained in the context of climate change adaptation.

Report Initial development of new adaptation

OBJECTIVES

assessment guidance known as the Adaptation

After completing this module, participants will be able to:

Policy Framework (APF); and The Marrakech Accord,



Explain the difference between coping, adaptive capacity and adaptation

which created three new funds to assist developing



Understand basic concepts and vocabulary used in adaptation and community based adaptation

countries to adapt to climate change.



Gain a solid understanding of what CBA and EbA are and how these apply to NRM
Figure 4.1 Arena of climate change

Figure 48- Arena of Climate Change

At the simplest level, the process and actions of adaptation are generally seen as a response to
vulnerability, and as such, it has been necessary to gain a handle on the potential impacts of climate
change, and on the range of societal vulnerabilities to these impacts. In recent years, the growing
breadth and sophistication of climate models, impact assessments and related studies has provided the
basis for more concrete statements regarding impacts and vulnerability.
Adaptation is the process of adjusting in response to, or in anticipation of, changed conditions. In the
climate change context, more specifically, it is adjustment in ecological, social, or economic systems in
response to actual or expected climatic stimuli and their effects or impacts.
The IPCC (2001) defines adaptation to climate change as, ‘adjustment in natural or human systems in
response to actual or expected climatic stimuli or their effects, which moderates harm or exploits
beneficial opportunities’.
The other term more used alongside with adaptation is Adaptive Capacity.
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Adaptive Capacity is the “potential or ability of a system, region, or community to adapt to the effects

The IPCC (2001) identifies economic wealth, technology, information and skills, infrastructure,

or impacts of climate change”. (IPCC WG II)

institutions and equity as the principal determinants of adaptive capacity. Others include social capital

Adaptive capacity does not refer to short-term coping strategies (which are an adaptation option) but

and good governance as additional key components.

encompasses continuous and permanent change in the system.
The IPCC (2001) defines the “coping range” as the ‘variation in climatic stimuli that a system can absorb
without producing significant impacts’.
As such, there is an implied limit to coping which may be well addressed within existing natural resource
management. What makes adapting (the capacity to adjust) unique is that it is permanent and requires
a change in the system rather than pushing the limits of the current system.
Table 18- Adaptation versus coping

How adaptation different from coping

Coping
-

Adaptation
-

Short-term and immediate
Oriented towards survival
Not continuous
Motivated by crisis, reactive
Often degrades resource base
Prompted by a lack of alternatives

-

Oriented towards longer term livelihoods
security
A continuous process
Results are sustained
Uses resources efficiently and sustainably
Involves planning
Combines old and new strategies and
knowledge
Focused on finding alternatives

Figure 49- Principal Determinants of Adaptive Capacity

Important elements of local adaptive capacity include access to and control over natural, human, social,
physical and financial resources as well as knowledge co-production, learning and collaboration.
Table 19- Resources Affecting Adaptive Capacity
Resources Affecting Adaptive Capacity
Human resources

Knowledge of climate risks, conservation agriculture skills, good health to enable
labour

Social resources

Savings and loans groups, farmer-based organizations, traditional welfare and social
support institutions

Physical resources

Irrigation infrastructure, seed and grain storage facilities

Natural resources

Reliable water sources, productive land, vegetation and trees

Financial resources

Micro-insurance, possible diversified income sources
Source: CARE International, 2010
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Table 20- Five Adaptive capacity indicators
Five Adaptive capacity indicators
Asset Base:

Institutions
and
Entitlements

Knowledge
and
information

Innovation

Governance

- financial, physical, natural, social, political and human
capitals
- various capitals, often informal, non-monetary and reliant
on various social networks
- Equitable access and entitlement to key resources and
assets differentiated along age, ethnicity, class, religion
and gender
- Institutional environment that allows equitable
opportunities to all groups, particularly the marginal, and
most vulnerable
- Representation and participation in key institutions to
enable equitable distribution of resources
- Access to key resources, participation in the decisionmaking process, and empowerment
- information and understanding of future change,
- knowledge around adaptation options,
- ability to assess future change and adaptation options,
- capacity to implement the most suitable interventions
- systems to distribute relevant information (at national and
region scales)
- forums for dialogue and discussion amongst all
stakeholders
- system’s ability to support innovation and risk taking
- planned, high-tech orientated, and geared towards large
scale innovations OR autonomous, local-level initiatives
that help innovate or adapt to changes to the local climate
- enabling environment that promotes and allows for
experimentation and the exploration of niche solutions
- system that protect against risks of failure associated with
innovation
- Informed decision-making, transparency, and prioritization
- local organizations are informed on future climate impacts
and take appropriate measures to plan for the future
- flexibility to allow for systems, and the institutions that
govern them, to evolve and adapt to a changing
environment

Requirements for enhancing
adaptive capacity
- Improved access to resources
- Reduction in poverty
- Lowering of inequities in
resources and wealth among
groups
- Improved education and
information
- Diminished intergenerational
inequities
- Respect for accumulated local
experience
- Moderate long-standing
structural inequities
- Assurance that responses are
comprehensive and
integrative, not just technical
- Active participation by
concerned parties, especially
to ensure that actions match
local needs and resources
(source IPCC WG II)
Enhancement of adaptive
capacity represents a practical
means of coping with changes
and uncertainties in climate,
including variability and
extremes. In this way,
enhancement of adaptive
capacity reduces vulnerabilities
and promotes sustainable
development.
(IPCC’s Third Assessment Report)
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2. Reactive (ex post) adaptation, as the name implies, involves a deliberate response to a climatic
shock or impact, in order to recover and prevent similar impacts in the future.
3. Anticipatory (ex ante) adaptation involves planned action, in advance of climate change, to
prepare for and minimize its potential impacts. Such actions can aim at enhancing the buffering
capacities of natural systems in the face of climate extremes.
Traditionally climate change adaptation (CCA) focuses on anticipatory and planned activities, ‘using
large-scale modeling of primary and secondary impacts to inform policy choices and expenditure
decisions’.

This approach is top-down, prioritizing sizeable technological solutions such as

infrastructure projects and flood protection. The problem of this approach to CCA relies on modeling,
which has poor resolution (or granularity), and favors costly actions while disregarding socio-economic
solutions that may already exist within a population.
In assessing the economic efficiency of alternative adaptation strategies, analysts distinguish between
-

‘no-regrets’ and

-

‘co-benefits’ measures

“No-regret” strategies are those measures reducing vulnerability whose non-climate change-related
benefits exceed the costs of implementation. They are desirable whether or not climate change is taking
place. An example would be to reduce vulnerability to current climate-related variability and extremes,
such as through flood-control structures, most likely also reducing vulnerability to shifts in risk due to
climate change.
“Co-benefit” strategies, on the other hand, are designed specifically to reduce climate change-related
vulnerability while also producing corollary benefits that are not related to climate change.
Adaptation is not accomplished in a single intervention. Rather, it is a continuum process, requiring an

Forms of Adaptation
In the climate change context, adaptation can take the form of autonomous, reactive, or anticipatory
action.

overarching approach that incorporates interventions that range from those that address underlying
drivers of vulnerability to those designed exclusively to respond to climate change impacts (ODI, 2010).
Table 21- Vulnerability of a system and Climate change adaptation enhancement

vulnerability of a system

1. Autonomous adaptation to climate change is essentially an unconscious process of system-wide
coping, most commonly understood in terms of ecosystem adjustments.
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Climate change adaptation enhancement

Exposure

Altering exposure

Sensitivity

Reducing sensitivity of the system to climate
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change impacts
Ability to manage climate changes
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Steps and activities for conducting a climate change vulnerability and adaptation assessment

Increasing the adaptive capacity of the system
while simultaneously explicitly recognizing genders

Table 22- Vulnerability and Adaptation Assessment steps
Assessment Steps

specific consequences

1. Frame and scope the assessment

Source (OECD, 2010).

-

There is a clear distinction between adaptation to climate change and adaptation to climate variation.
Climate variability refers to the variations in the mean climate statistics, while climate change refers to
long-term significant change in average weather, including climate variability. Any adaptation measures
2. Conducting the vulnerability and adaptation
assessment

to each of them must incorporate this distinction.

-

Adaptation processes need to be
-

Location specific
processes
Gender
specific
processes

Context
specific
processes

Adaptation
processes

Integrated
processes

-

Flexible
processes

3. Understanding future impacts

This is accomplished by basing the processes on:

-

-

climate monitoring and impact and vulnerability assessments,

-

engaging and working with both women and men stakeholders to develop institutional capacity and

-

identify, evaluate, prioritize and select available adaptation options and tools

Although adaptation and development are needed in both smallholder and commercial agricultural
systems, the two systems present significant differences in priorities and capacities. Commercial
systems are chiefly concerned with increasing resource efficiency and reducing emissions. In agriculturebased countries, where agriculture is critical for economic development, adaptation in smallholder
systems is important for food security and poverty reduction, as well as for growth and structural

4. Adaptation to climate change: Prioritizing and
implementing sector’s protection

-

change (FAO, 2010b).
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Vulnerability and Adaptation Assessment (V&A)
Activity
Define the geographical range and sector outcomes
of interest
Identify the questions to be addressed and steps to
be used
Identify the policy context for the assessment
Establish a project team and a management plan
Establish a stakeholder process
Develop a communications plan
Establish baseline conditions by describing the
sector’s risks of current climate variability and
recent climate change and sector’s policies and
programs to address the risks
Describe current risks of climate-sensitive sector
outcomes, including the most vulnerable
populations and regions
Identify vulnerable populations and regions
Describe risk distribution using spatial mapping
Analyze the relationships between current and past
weather/climate conditions and sector’s outcomes
Identify trends in climate-change-related
exposures
Take account of interactions between
environmental and socioeconomic determinants of
the sector
Describe the current capacity of the sector and
other sectors to manage the risks of climatesensitive sector outcomes
Estimate future sector’s risks and impacts under
climate change
Describe how the risks of climate-sensitive sector
outcomes, including the most vulnerable
populations and regions, may change over coming
decades, irrespective of climate change
Estimate the possible additional burden of adverse
sector outcomes due to climate change
Identify and prioritize policies and programs to
address current and projected sector specific risks
Identify additional policies and programs to
prevent likely future burdens
Identify resources for implementation and
potential barriers to be addressed
Estimate the costs of action and of inaction to
protect the sector
Identify possible actions to reduce the potential
sector risks of adaptation and greenhouse gas
mitigation policies and programs implemented in
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Assessment Steps

5. Establish an iterative process for managing and
monitoring the sector’s risks of climate change

-

Vulnerability and Adaptation Assessment (V&A)
Activity
other sectors
Develop and propose sector’s adaptation plans
Establish an iterative process for managing and
monitoring the sector’s risks of climate change

Session 4.2: Community Based Adaptation (CBA)
Community based refers to actions that have strong ties to a community by virtue of the community’s
participation in the action. With adaptation is referring to responses by individuals, groups and
governments to actual or expected changes.
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the local level/the community and effective knowledge management is critical to community based
adaptation
To get it right, community based adaptation
should be thought of as ‘actions’ that
1) Place adaptation technologies and practices
in the community – the setting,
2) Targets the community,
3) Uses the community as a key resource for

Community Based Adaptation (CBA) now takes on the meaning of ‘actions’ that aim to reduce
vulnerability to negative impacts of climate change at local levels in response to hazardous conditions. In
some cases, responses are aimed to realize opportunities linked with climate change.
CBA is a bottom-up approach whereby the community is the subject of projects including competence
development and technology transfer; and also the main entity to implement adaptation. It uses
participatory approaches to harvest existing local knowledge and coping strategies as well as identify
new adaptive measures.

adaptation, and 4) Builds the capacity of the
community to be agents of change (Figure
24).

Framework for CBA

Figure 50- CBA actions

The Community-Based Adaptation (CBA) framework is centered on addressing different points of
vulnerability. The framework incorporates four inter-related components that together make up an
enabling environment for adaptation. Important to note is that the CBA approach recognizes the

CBA is community-driven and voluntary, rather than treating the community as simply the recipient. The

complexities and interdependencies of any adaption intervention and thus promotes the integration of

community defines its own vulnerability and resilience after scientific information is provided. In this

all its components.

way, CBA combines scientific projections from climate change models, seasonal forecasts, remotesensing, and satellite pictures alongside local, indigenous knowledge about trends and patterns
experienced by communities.

Vulnerability and resilience assessments not only address scientific

knowledge of the impacts of climate change but diverse factors such as poverty, social capital and
indigenous knowledge.
CBA puts poverty-reduction and empowerment at its core with the goal to enable communities to take
action themselves based upon their own decision-making processes and thus this is sustainable
livelihoods and devolution.
CBA can be as simple as switching from one crop variety to another, or can be as complex as diversifying
livelihood patterns against climate risks on a regional scale, or the incorporation of institutional reforms
to create incentives for better localized natural resource management. CBA actions are not isolated to
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CBA component features

4. Addressing Poverty, Vulnerability, and their Structural Causes

1. Climate Resilient Livelihoods

Socio-economic and political issues have an influence on people’s vulnerability to climate change. In

Livelihoods in the rural communities are based on the resources available to the community, e.g.
human, social, physical, natural and financial resources. Understand people’s existing livelihood
strategies and limitations to adapt current and future climate change impacts. Actions taken in this area
take into consideration that different people within the community are impacted by climate change
differently. Often this is based on their roles and responsibilities within the family and their community,

many ways, this is where CBA overlaps with the principles of sustainable development. For communities,
climate change impacts are seen as losses in personal well-being, losses in physical assets, and losses to
their economic security. However, these losses are often a result of poor land use, poor natural
resources management, poor development patterns, and powerful expressions of interest and
influence. If unaddressed, CBA fails to meet expectations.

and the degree of access they have to resources.

CBA and Natural Resource Management Responses

2. Climate Smart Disaster Risk Reduction

In recent discussions on global change and the vulnerability of natural and human systems, options for

Many of the natural hazards that take place do not need to become major disasters when people are

adapting to climate change have become increasingly central, and frequently include calls for enhanced

prepared and able to cope with them. Severe hazards will occur, but disasters can be prevented or their

natural resource management.

impacts drastically reduced. Community risk assessment and DRR planning, ecosystem-based DRR and
early warning, early action – including preparations for more extreme events – can prevent natural
hazards from becoming disasters.
Climate change adaptation is focused directly at a climate induced related hazard. These hazards include
changing conditions such as temperatures and rainfall patterns, as well as hazard events such as
droughts and floods that represent disaster risks. However, in a human system, risks can come from
many places, e.g. within a livelihood and or socio-political system. These risks often increase the level of
climate change impact on communities.

Rapid changes in climate have altered ecological systems around the globe and the projected future
climate changes will result in even more dramatic shifts in the condition of many ecosystems.
Ecosystems provide crucial services to society; particularly regulating and supporting services that help
people adapt to the adverse effects of climate change and reduce disaster risk. For example, peat land,
marshes and floodplains provide a buffer from floods and water scarcity; and forested mountains and
slopes can stabilize sediments, protecting from landslides. Therefore, managing natural resources and
ecosystems in the face of uncertain climate change and variability does require new approaches, yet
most will still remain true to general principles many natural resource managers are already using:

3. Enhancing Adaptive Capacity

ecosystem restoration and conservations.

An individual, community, or system’s ability to cope with or adapt to hazardous conditions depends

To address climate change, one needs to act over different geographic and time scales. Focus on

greatly on existing capacities and those built through a CBA process.

How people are currently

ecosystem restoration will need to shift from historic ecosystem compositions to new ones to

managing climate hazards is a key indicator of their capacity to adapt to future climate change. In most

safeguarded key ecosystem services. To successfully manage for climate change, a better understanding

cases, autonomous adaptation (coping strategies) result in maladaptation (negative consequences) and

will be needed in the following aspects:

planned adaptation strategies are unsupported. Thus, local capacity development plays a key role in
harnessing existing capacities, and building on these in a way that promotes effective planning and
implementation of adaptation strategies. Institutions and networks must learn to use knowledge and
experience, and create flexibility in problem solving to make this happen, i.e. by promoting diversity,

a) which species and ecosystems will likely be most affected by climate change,
b) how to implement effective adaptive management in these ‘new’ systems, and
c) in which situations adaptation strategies can be applied to work effectively

creating flexible and effective local institutions, and by not accepting business as usual scenarios.
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This starts with understanding the importance of ecosystems to communities as a way to identify and
prioritize adaptive management interventions. It is important to reflect on why ecosystems are
necessary for sustainable living.
A conceptual framework that describes the interconnections between the services derived from
ecosystems that are important to sustain the rural poor, and how these services relate to elements of
rural resilience under any conditions is depicted in Figure 4.3. In this regard, there are several ‘general
adaptation strategies’ that aim to address climate change impacts on ecosystems:

Figure 52- World Bank framework for the integration of climate risk management into natural resource
management

CBA in Africa
The impact of climate change is going to affect the poorest communities the most, so the focus is
shifting to formalizing Community-Based Adaptation to climate change. For Africa, community based
Figure 51- Relationships between ecosystem services and constituents of community resilience
(Adopted from The Millennium Ecosystem Assessment (MA) framework, MEA, 2005)





adaptation is critical. Building on the recognition of the need for a bottom-up approach, some more
recent programmes/projects have started to employ a more local-level strategy to climate-change

Increasing the connectivity between ecosystem components either through protection and or

adaptation. The approach focuses on enhancing the capacity of communities and organizations to link

rehabilitation

local adaptive capacity to climate change to local interventions, by including climate-change risks as part

Continue to remove additional threats to ecosystem well-being, e.g. illegal logging, poaching,

of the initial assessment process to define development work at community level. Community based

human encroachment.

adaptation builds on the practice of starting the process of local intervention by asking people what

In extreme cases, the translocation of species to more favorable habitats.

their problems are, and what exactly they need help with. There is need to understand the role of
enhancing local capacity as a means to deal with climate change, as the starting point for an “innovative
adaptive community”.
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Session 4.3: Ecosystem-based Adaptation (EbA)
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-

crop and livestock varieties, maintaining crop and livestock diversity, and conserving diverse

Ecosystem-based Adaptation (EbA) is an approach to climate change that integrates biodiversity and
ecosystem services into sustainable management and the conservation and restoration of ecosystems in
order to provide services that help people to adapt to climate shocks and impacts. EbA aims to maintain
and increase the resilience and reduce the vulnerability of ecosystems and people in the face of the
adverse effects of climate change.

Establishment of diverse agricultural systems, where using indigenous knowledge of specific
agricultural landscapes can help to secure food provision in changing local climatic conditions.

-

Strategic management of shrub lands and forests to limit the frequency and size of uncontrolled
forest fires.

-

Establishment and effectively management protected area systems to ensure the continued
delivery of ecosystem services that increase resilience to climate change.

As an approach, technological solutions are combined community based natural resource management
(CBNRM) practices either to maintain and or re-establish ecosystem health. Healthy ecosystems can
provide better ecosystem services such as drinking water, habitat, shelter, food, raw materials, a barrier
against natural hazards, a source of natural resources, and many other services on which people depend
for their livelihoods. As natural buffers, ecosystems are also often cheaper to maintain and more
effective than physical engineering structures such as dykes or concrete walls.
The definition of EbA by the Convention on Biological Diversity (CBD):
“The use of biodiversity and ecosystem services to help people adapt to the adverse effects of climate
change” (CBD 2009). This definition was further ratified as “sustainable management, conservation and
restoration of ecosystems, as part of an overall adaptation strategy that takes into account the multiple
social, economic and cultural co-benefits for local communities” (CoP CBD 2010).
Actions to sustainably manage, conserve and restore biodiversity and ecosystems is essential for
maintaining the ecosystem services critical for climate change adaptation and disaster risk reduction,
reducing vulnerabilities and increasing resilience.

Options for Ecosystem based Adaptation (EbA)
-

Sustainable water management, where river basins, aquifers, flood plains, and their associated
vegetation are managed in a way that provides for water storage and flood regulation.

-

Disaster Risk Reduction (DRR) where the restoration of habitats, such as re-afforestation, can be
a particularly effective measure against land degradation and erosion.

-

Sustainable management of grasslands and rangelands to enhance pastoral livelihoods and
increase resilience to drought and flooding.
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Natural Resource Management and Adaptation: Co-benefits
The application of targeted conservation of natural buffer systems as a strategy for adapting to climate
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Greater emphasis should be given to enhancing natural resource management, consistent with poverty
alleviation, in order to reduce vulnerability.

change offers several potential co-benefits:

3- Enhanced Sink Capacity

1- Biodiversity Conservation

A number of environmental management-based adaptation activities can also serve as climate change

Biodiversity provides many direct benefits, including the natural resource base essential for many

mitigation measures. For example, sustainable rangelands management activities have in the past been

livelihoods, genetic material for breeding and new medicines, aesthetic beauty, and tourism revenues.

employed in a number of countries to combat desertification – a local, national and regional sustainable

Moreover, according to the World Resources Institute, “the diversity of species undergirds the ability of

development goal. Recently, these measures have been explored in terms of their simultaneous

an ecosystem to provide most of its other goods and services. Reducing the biodiversity of an ecosystem

drought-proofing attributes – central to climate change adaptation - and carbon sequestration

may well diminish its resilience to disturbance, increase its susceptibility to disease outbreaks and

capabilities – a central endeavor of climate change mitigation.

decrease productivity”. In addition to directly providing livelihoods, biodiversity is important in ensuring

Targeted natural resource management play key roles in mitigation and adaptation strategies by

the long-term viability of natural buffer systems in the face of disaster, for example drought resistant

reducing vulnerability, biodiversity conservation, enhanced livelihood security among the poorest and

seeds.

most vulnerable, and greater carbon sinks capacity.

2- Benefit the Poorest and Most Vulnerable

Conservation of natural resources in support of livelihoods can address the needs of the poorest and

Adaptation measures focused on enhanced natural resource management can also more effectively

most vulnerable, in contrast to large-scale structural adaptation strategies.

benefit the poor than large-scale structural measures. It is the poor who are most dependent on natural
resources, both directly for their livelihoods, and for rescue during times of crisis. It is also the poor who
are most often living on marginal lands and in vulnerable locations, whom would benefit most directly
from enhanced resource management. The World Bank estimates that poverty increases in proportion
to distance from cities and coasts. Agriculture, forestry and fishing are directly responsible for 50% of all
jobs worldwide and 70% of jobs in sub-Saharan Africa, East Asia and the Pacific. Because the poor have
a narrow and geographically concentrated set of livelihood sources, they are most vulnerable to losing
their livelihoods during disasters. Coping strategies typically employed in the wake of a disaster include
changing the mix of livelihoods, creating new livelihoods, seeking new sources of resources (by force of
arms or otherwise), and migrating. A group or individual will seek to deploy the different assets they
possess to best effect within the range of choices they possess. The poor usually have the least choice
among strategies, receive the least assistance from government authorities and are therefore most
dependent on the state of the environment for providing alternative livelihoods. Thus, investing in the
natural resource base that sustains their livelihoods may have a direct positive impact on their
immediate lives and long-term resilience to climate variability.
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Best experience or Action Plans to Address Climate Related Risks
The baito system in Tigray best example for Community-based Watershed Management: addressing
interlinked problems such as climate change impacts
The baito system facilitates detailed discussion at local level of development problems, including those
of a common property nature. There are a number of strengths of the system: (i) it provides a forum to
address local externalities such as degradation in upstream catchments, (ii) it is used to mobilize
communities to directly deal with specific problems, both through labour mobilization and through rulemaking and resolution of conflicts over resource sharing; (iii) the system is part of the overall
governance system, and therefore, there is a clear channel for natural resource issues to enter into the
policy arena at regional level. In essence, the baito system, partly building on traditional communitybased institutions, has enabled the region to mobilize significant social capital to resolve natural
resource problems.
The baito structure provides the framework both for discussing the need for reducing land degradation
and for mobilizing the social capital to undertake different soil and water conservation (SWC) measures.
Pilot participatory watershed management activities are now being developed to integrate conservation
and productivity concerns. This localization of management is one step in the planned intensification of
resource use.
-

The main lessons learned in this case study are as follows: Traditional forms of natural resource
management are usually present and respond flexibly to changing situations such as increased
pressure on resources;

-
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Exercise 4
Divide trainees in to manageable groups giving them questions that they have to answer during the discussion
(Work in groups for 30-45 minutes))
I.
Ask participants to sit in a circle.
II.
Explain that the objective of this activity is to reflect on a definition of migration.
III.
Establish the three rules of this activity:
 There are no bad ideas. Now is the best time to think outside the box.
 Judgments are not acceptable at this stage of the activity.
 Each group to report back to the plenary
1- Ask each group to identify one climate change hazard (drought, flooding, heat wave) discuss:
 What could you have done to avoid the situation in the first place?
 What can you do now to prevent the problem from getting worse?
 If the problem does get worse, what can you do to reduce the damage caused?
2- What are the common local adapting or coping mechanisms to climate change impacts on NRM and what the
governments can do to encourage adaptation and mitigation?
3- Assign one of the ecosystem service types to each group.
 Briefly describe the main features of their assigned ecosystem system service.
 Identify how climate change affects the ecosystem system service.
 Identify the ecosystem system service effects on climate change. In what ways does it emit
greenhouse gases? In what ways does it absorb carbon from the air?
 how the ecosystem system service practice could be improved
4- For the selected area/ecosystems, identify major exposures—current and past states and trends (select one
major exposure)—and identify the impacts of ecosystems, ecosystems services and human well-being
5- Discuss how higher and lower temperatures, as well as uncertain rainfall, will affect their area. Focus on a
particular aspect:
 Agriculture and food supply
 Human health
 water supplies
 energy
 livelihood
 Natural resources and the environment

Indigenous Knowledge Systems are key in mobilizing rural people in environmental
management. Start from what the people know and what they appreciate;

-

Forms of local democracy provide a forum to mobilize social capital around Natural Resource
Management issues; such institutions are more likely to be effective if they are related with
traditional community-based structures; and

-

New institutions need mechanisms (such as tabia (Kebele) councils and social courts) to address
externalities at catchment level, i.e. above the level of individual communities.

-

86

87

Training Manual on Climate Change and Natural Resources Sustainable Conservation and Development

Module 5 Roles of local actors and communities in combating Climate Change
Risks
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The impact of climate change on the economic and social wellbeing of the world community has
become very severe and is expected to deteriorate. The IPCC has predicted that climate impacts will be
differently distributed among different regions, generations, age, classes, income groups, occupations
and genders and that the poor, primarily but by no means exclusively in developing countries, will be

OVERVIEW

disproportionately affected. Moreover, climate change is likely to magnify existing patterns of gender

This module reviews the key concepts of climate change from gender and local community knowledge

inequalities. It is becoming clear that vulnerability to specific impacts of climate change will be more

perspectives. It explore the role of women in climate adaptation; and understand the importance of

severe when and where they are felt together with stresses from other sources. The UNEP GEO-4 report

local indigenous knowledge and addressing climate change shocks and impacts.

has highlighted the increase in human vulnerability caused by effects of climate change on biodiversity

OBJECTIVES
After completing this module, participants will be able to:

and ecosystem services, such as water and food supply.



Explain the vulnerability of women to climatic shocks and impacts



Understand how to incorporate gender issues in climate change adaptation activities



Recognize the importance of local indigenous knowledge in combating climate change

It is widely said that the poor will be hardest hit by the impacts of climate change, especially those
whose livelihoods are most heavily dependent on natural resources. The vulnerability of the poor is
generally seen as resulting from limited access to assets combined with physical exposure to predicted
climate-related hazards. A multi-dimensional analysis of vulnerability in relation to poverty at the microlevel is required. This analysis has to focus on existing vulnerabilities of different groups of poor people
to natural variations in the climate and the coping capacity they already possess.
Studies on the victims of climate-change-related-disasters both in developing and developed world have
shown that it is the economically and socially weaker groups who suffer most. To a larger extent, this
group consists of women.
Women, the majority of the world's poor, are the most vulnerable to climate change. Their traditional
roles as the primary users and managers of natural resources, primary caregivers, and unpaid laborers
mean they are involved in and dependent on natural resources that are put most at risk by climate
change. Further women lack rights and access to resources and information vital to overcoming the
challenges posed by climate change. (MDG3)
Due to different gender roles and the related constraints, men and women may have different
perspectives and knowledge about what climate risk is how it may affect their livelihoods and how to
respond to this challenge. They also have differential access to the resources and services needed to
adopt adaptation practices.
On the other hand, the implementation of adaptation strategies can lead to changes in the social
context. There can be an increase in migration, by both women and men, in search of alternative
livelihood opportunities. The division of labour can shift, for example, women may take on more care
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giving work within the family if climate change causes negative health impacts, or women may take on
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-

new income generating work, which could change their economic position in the household and
increase in the number of female-headed households.
All over Africa, women play a big role as managers of natural resources. Forests are important to
subsistence farmers in many ways for which women assume primary responsibilities. Forests maintain
atmospheric balance by protecting watershed; protect soil from erosion, attract rain, provide bio-fuel,

Women are less mobile and have limited access to information, knowledge, education,
extension and other rural advisory services, markets and weather and climate information

-

Limitations to adoption of the practice, such as the unequal roles in decision-making,

-

limited land ownership or other restrictions to resources and services needed for the practice or
technology

-

Women face more challenges in accessing, using and controlling productive resources and
services, such as land, water, credit, inputs, and technologies

food and medicine – vegetables, wild roots, medicinal leafs, tubers and honey – and provide grazing
grounds. Through each of the above activities, women come in contact with forests daily and have been

The effects of extreme climate events; droughts, floods and rising temperatures, among others are

at the forefront of forest protection and afforestation programmes locally, nationally and globally.

putting greater pressure on poor women farmers and livestock herders to shoulder the adverse

Unfortunately, they have not been involved in the decision making on the conservation of these forests.

consequences on the household. Climate change exacerbates the existing barriers that women face.

The sustainable management of natural resources, including forests, water, land and biodiversity,

Gender inequality and climate change consequences intersect in multiple dimensions (see figure below)

requires the involvement of multiple social actors or stakeholders, especially the local resources users
(both men and women).

Vulnerability to Climatic Shocks and Impacts
As weather patterns change and extreme weather events are expected to increase in number and
magnitude, women will be affected more. It will become increasingly difficult for women to follow the
traditional growing and harvesting
cycles and provide for subsistence of
their families. For example, as water
wells and springs dry up because of
droughts and climate change, both
men and women suffer, but the ones

-

who suffer most are women and girls

Figure 53- The intersection of climate change and gender inequality with food security

because it is they who walk long
distances to fetch water.
Major challenges and constraints that make women more vulnerable to climatic shocks and impacts

To enhance women roles in climate change adaptation, the following should be addressed:
1. A clear understanding of the local productive roles of men and women;
2. Analyze their different access to and control over productive and financial resources;

Often, women
-

Possible interventions

Due to traditional gender-based discrimination, women have fewer privileges, entitlements and
endowments than men,

90

3. Increase women’s access to productive land, services, inputs, markets, weather and climate
information, knowledge and training;
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4. Increase women’s participation in decision-making processes by establishing community level
bodies with their adequate representation; and
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General questions aimed at understanding gender relations in the context of climate change can
include:

5. Analyze the effects of climate change on labour requirements of men and women in terms of
household and hired labourers

Climate vulnerabilities and coping strategies

To ensure that both women and men benefit equally from adaptation and mitigation interventions,

-

Which hazards occur in the area and what is their frequency?

special attention must be given to women so that they can equally participate in the design, testing and

-

Who is most affected by each climate-related hazard? Where? When? Why?

implementation stages of the intervention.

-

Do men and women respond to a climate hazard in different ways? How? Why?

-

Do men and women share the same views on climate change patterns?

Closing the gender gap in agriculture would reduce the number of hungry people by 100–150 million.
Enabling women’s participation may require special arrangements according to the specific social and

Gender roles and relations:

cultural context.

-

Who does what? How? Where? When? Why?

Gender-Responsive Approach

-

Who benefits from decisions over resources? How? Where? When? Why?

-

Who is included in planning at household, community and national scales? How? Where?

For adaptation efforts to be effective and sustainable, gender considerations should be taken into
account. Women, girls, men and boys experience the impacts of climate change differently and have
different needs, opportunities and capacities to respond. If gender is not integrated in adaptation and

When? Why?
-

spend on each activity? Are climate changes affecting that?

mitigation actions, gender inequalities will be exacerbated, increasing vulnerabilities especially for
women and girls. Gender analysis should be promoted to understand the differentiated underlying
causes of vulnerability to climate change for men and women, boys and girls, and designing adaptation
options that are gender transformative.to community based adaptation involves multiple actions, both
during analytical phases and practical implementation of an intervention.
There are calls for a more thorough gender analysis of climate change impacts so that responses can be
better tailored to the specific needs of both men and women, and women’s ideas for adaptation are
included in decision-making processes
Gender analysis is a tool used when adopting a gender-responsive approach to design interventions that
foster equality. The questions explored in the analysis require serious considerations from participants
about which current practices are entrenched, how they are practiced, and why they are used. The
answers can provide rich sources of information about assumptions that underlie current practices and
can offer insights into how traditional systems could integrate adaptation practices.

How much time do women spend on a certain agricultural activity? How much time do men

Access to resources:
-

Who owns what? How? Where? When? Why?

-

Who learns and knows what? How? Where? When? Why?

-

Do weather and climate influence access to resources? How? Where? When? Why?

-

Does climate change influence access to resource?

-

How could households diversify their production and livelihood strategies?

If the adoption of a practice requires access to credit based on land ownership, women’s lower levels of
land ownership and consequential inability to access credit must be addressed from the outset.
There are a number of factors that continue to constrain the development of gender responsive policies
and strategies:

Successful

Firstly, for a full understanding of the connection between gender and the environment within the

integration provides a basis for innovative adaptation solutions that fit the context of local

context of climate change, the collection of gender disaggregated data in key sectors, such as

circumstances.

agriculture, forestry, fishing, energy and water is mandatory.
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Secondly, to ensure that policies are truly gender responsive, the concept of gender has to feature

men and women. It may enhance their specific resilience
and agricultural productivity; increase women’s control
of resources and participation rates of women, youth
and other marginalized groups in decision-making at
household and community levels.

throughout the life-cycle of a policy, i.e. design, implementation, monitoring and evaluation, meaning
that gender sensitive indicators have to be developed.
Thirdly, both women and men should participate in decision and policy making process in order to
ensure that their interests are equitably represented.
Table 23- Evaluation criteria: for gender-responsive approach
Criteria

Explanation of criteria

1. Both development and application of the adaptation
practice have been informed by gender analysis

-

2- All practice related work involves equal participation and
engagement of men and women, particularly those who
implement the adaptation practice

-

-

-

3. Efforts to reduce constraints to uptake of the adaptation
practice

-

4. The practice results in short-term benefits for men and
women

-

5. The practice results in long-term benefits for men and
women

-
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analyze site-specific gender, cultural, social and
economic context
o who has what and why, who does what and why, who
makes decisions and why, and who needs what and
why
o vulnerability of men and women to risk, their
opportunities and benefits, the existing power
relations within the household and the community
o willingness to take on risk, and available modes of
access to sources of information
Female and male must be equally involved in developing,
adapting, testing and adjusting climate-smart practices to
meet their needs, preferences, and opportunities.
Communities and experts work together to understand
local problems, climate projections and available assets
and services and to identify and test potential solutions
by reducing existing gender inequalities and
discrimination.
Institutions must also be strengthened to continue
fostering stakeholder engagement and raise their
commitment towards gender equality and women’s
empowerment
involve both women and men from the first identification
of the intervention through to implementation, as well as
in monitoring and evaluation, to assess the genderrelated consequences and to introduce corrective actions
if required
Constraints to adoption of adaptation practices are
adequately addressed
promoting equal access to resources and participation in
household decision-making, all potential end users can
benefit from information and capacity development
related to the climate-smart practice
Short-term benefits: The climate-smart practice is
designed to produce benefits for both women and men.
These benefits include improvements in agricultural
yields; reduction in time, energy and labour spent by
food producers, particularly women, on their agricultural
activities; and
Increases in women’s access to and control of
agricultural inputs and income.
Long-term benefits: The climate-smart practice itself
contributes to longer-term changes in equality between

Source: Adapted from FAO and CCAFS, 2016

According to the 2015 human development report for Ethiopia, the country has a Gender Inequality Index (GII)
value of 0.499, ranking it 116 out of 159 countries in the 2015 index. The majority of the poorest groups are
composed of women, the disabled, and those living with HIV/AIDS. Women constitute nearly half of the country’s
population, and many of them are living in dire economic conditions with endemic poverty and poor working and
living conditions. Rural women in Ethiopia are responsible for securing food, water and energy needs of their
households (World Bank, 2015).
Men and women are differently affected by climate change and climate variability related disasters intertwine with
socio economic, institutional, cultural and political drivers. Women play a vital role in food security. In Ethiopia, as
in most African countries, more women than men are engaged in the production, distribution and utilization of
food. Agriculture is therefore central to women’s livelihoods, with climate change impacts on agricultural
production making women especially vulnerable to the change. Evidence shows that during extreme weather
conditions, women experience more social disruption given a greater reliance on agricultural employment in rural
areas as compared to men employed in service sectors across the country

One way of addressing gender inequality issues is by involving women in the design, implementation,
monitoring and evaluation of projects, because they are the ones who bear the heaviest burden when
natural resources are impacted by climate change and become scarce.
The argument for the increased participation of women in natural resource management is built upon a
claim that women had privileged knowledge and experience of working closely with environment
During the gender analysis8 phase and the subsequent design of gender-responsive adaptive capacitydeveloping interventions, several approaches can be applied. These could include:


Context analysis to understand broad social and economic patterns and their role in gender
relations



Stakeholder analysis devised to identify the female and male stakeholders and their converging
and diverging interests



Gender-sensitive needs-assessment to understand the specific needs and priorities of men and
women

8

Gender analysis is the study of the different roles of women and men in order to understand what they do, what
resources they have, and what their needs and priorities are. Several approaches can be adopted to carry it out;
some initial general questions aimed at understanding gender relations in the context of climate change can be
used.
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Livelihood analysis that looks at women’s and men’s access to resources

In designing capacity development interventions for NRM or CBA, it is important to identify which
approaches will address immediate(practical) needs of men and women and which approaches can
promote a shift toward lasting equality (strategic needs) between women and men.
The more immediate needs are referred to as men and women’s practical gender needs, such as
employment and food for the family, and these can generally be addressed through extension services.
On the other hand, strategic gender needs – equal access to resources, elimination of discrimination and
adequate participation in decision-making mechanisms – require long term commitment and changes at
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as small crops, forest food and medicinal plants is often held only by indigenous people. Nevertheless,
in efforts to address complex and long-term problems caused by changing climate, indigenous
knowledge often needs to be complemented by ‘conventional’ scientific know-how, recognizing that
new scientific knowledge is also needed.
Indigenous peoples and local communities have managed variability, uncertainty and change through
multigenerational histories of interaction with the environment. Indigenous and traditional knowledge
and coping strategies can thus form an important basis for climate change and disaster risk reduction
responses, complementing established evidence, and bridging gaps in information.

different levels in the society. Meeting these strategic needs is fundamental to advancing toward

Indigenous, traditional and local knowledge systems – and forms of analysis and documentation, such as

gender equality. Possible actions to address practical and strategic gender needs can blend into each

community mapping – can play a significant role, similarly to early warning systems, in identifying and

other as they determine the path for developing adaptive capacities.

monitoring climatic, weather and biodiversity changes and impending natural hazards.

Table 24- Example of actions to address Practical and strategic needs

Ecosystem-based approaches can also serve to bring back abandoned practices, such as indigenous and

Example of actions to address Practical needs
-

Example of actions to address Strategic needs

Provide training on ecosystem service
opportunities of agroforestry
Organize training on fishing gear maintenance
skills for men and women
Introduce improved stoves and other
household labour saving practices
Provide vaccines for livestock handled by
women

-

Introduce incentives and land renting
agreements for landless women
Organize informal education activities for
illiterate women, including both technical and
soft skills development
Involve women and men in decision-making
roles on farming committees
Encourage cooperation with neighboring
communities for larger ecosystem service
projects that involve support from both
women and men

Role of Local Indigenous Knowledge to Climate Change Adaptation
Most ecological and social systems have built-in adaptive capacity. However, the current climate
variability and rapid rate of climate change are imposing new pressures that have the potential to
overwhelm existing coping capacity. The indigenous knowledge of women and men farmers, forestdependent people and fishers can be a valuable entry point for localized adaptation. The different

traditional agricultural practices.

Integrating the knowledge of indigenous peoples and local

communities also involves an appreciation of their vision and an acknowledgement of their role as
knowledge holders and rights holders. Ways to incorporate indigenous and traditional knowledge and
practices in EbA and CBA and implementation throughout all stages of planning and implementation
include the following
a) Discover and document linkages between local, indigenous and traditional knowledge and
practices and the goals and objectives of climate change adaptation and disaster risk reduction;
b) Consult multi-stakeholder working groups, especially indigenous peoples and local communities,
to facilitate knowledge-sharing across sectors on the role of ecosystems in adaptation and
disaster risk reduction;
c) Put in place effective participatory and transparent mechanisms to obtain the best available
evidence;
d) Integrate the knowledge of indigenous peoples and local communities into assessments after
obtaining free prior and informed consent.

knowledge of women and men must be acknowledged making sure that all local knowledge is gathered
and treated equally. This means recognizing the advantages of and capitalizing on locally adapted crops,
fish and livestock, farming systems, soil, water and nutrient management, agroforestry systems and wild
fire management. It is important also to note that local knowledge about less obvious resources, such
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Glossary

Exercise 5
Divide trainees in to manageable groups giving them questions that they have to answer during the discussion
(Work in groups for 30-45 minutes))
I.
Ask participants to sit in a circle.
II.
Explain that the objective of this activity is to reflect on a definition of migration.
III.
Establish the three rules of this activity:
 There are no bad ideas. Now is the best time to think outside the box.
 Judgments are not acceptable at this stage of the activity.
 Each group to report back to the plenary
1- What role do men and women play with regards NRM?
2- Who is more vulnerable to climate change impacts on NRM and how? How is this vulnerability differentiated
according to gender, age and other social indicators?
3- What do men and women perceive is at risk due to changes in climate?
4- What do men and women currently do to deal with climate change risks?
5- Who decides what adaptation strategy to implement? Who takes action and implements the strategy and is
he/she involved in the decision making?
6- What are the implications of a given adaptation strategy on men’s and women’s use of time and labour and on
their health?
7- Do women and men access climate information that they use in responding to climate risks? In what form? Do
they use this information?
8- Are men and women able to access the resources they need (e.g. cash and land) when they need them?
9- What are men’s and women’s priorities in terms of short-term and long-term adaptation needs?
10- Are gender-sensitive approaches adopted in adaptation and risk management support?
11- How should women empower and how do they participate in the decision making regarding adaptation and
mitigation activities?
12- How could gender-sensitive approaches in adaptation and climate risk management improve community
based adaptations?
13- How indigenous and local knowledge does incorporated in adaptations activities?
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Adaptive capacity
The ability of a system to adjust to climate change(including climate variability and extremes) to moderate
potential damages, to take advantage of opportunities, or to cope with the consequences.
Adaptation
Adjustment in natural or human systems to a new or changing environment. Adaptation to climate change refers
to adjustment in natural or human systems in response to actual or expected climatic stimuli or their effects, which
moderates harm or exploits beneficial opportunities. Various types of adaptation can be distinguished, including
anticipatory and reactive adaptation, private and public adaptation, and autonomous and planned adaptation.
Adaptation assessment
The practice of identifying options to adapt to climate change and evaluating them in terms of criteria such as
availability, benefits, costs, effectiveness, efficiency, and feasibility.
Adaptation benefits
The avoided damage costs or the accrued benefits following the adoption and implementation of adaptation
measures
Afforestation
Planting of new forests on lands that historically have not contained forests.
Albedo
The fraction of solar radiation reflected by a surface or object, often expressed as a percentage.
Anthropogenic
Resulting from or produced by human beings.
Assigned amounts (AAs)
Under the Kyoto Protocol, the total amount of greenhouse gas emissions that each Annex B country has agreed
that its emissions will not exceed in the first commitment period (2008 to 2012) is the assigned amount.
Assigned amount unit (AAU)
Equal to 1 tonne (metric ton) of CO2-equivalent emissions
calculated using the Global Warming Potential.
Atmosphere
The gaseous envelop surrounding the Earth. The dry atmosphere consists almost entirely of nitrogen (78.1%
volume mixing ratio) and oxygen (20.9% volume mixing ratio), together with a number of trace gases, such as
argon (0.93% volume mixing ratio), helium, and radiatively active greenhouse gases such as carbon dioxide (0.035%
volume mixing ratio) and ozone. In addition, the atmosphere contains water vapor, whose amount is highly
variable but typically 1% volume mixing ratio. The atmosphere also contains clouds and aerosols.
Biosphere (terrestrial and marine)
The part of the Earth system comprising all ecosystems and living organisms in the atmosphere, on land (terrestrial
biosphere), or in the oceans (marine biosphere), including derived dead organic matter such as litter, soil organic
matter, and oceanic detritus.
Capacity building
In the context of climate change, capacity building is a process of developing the technical skills and institutional
capability in developing countries and economies in transition to enable them to participate in all aspects of
adaptation to, mitigation of, and research on climate change, and the implementation of the Kyoto Mechanisms,
etc.
Certified Emission Reduction (CER) Unit
Equal to 1 tonne (metric ton) of CO2-equivalent emissions reduced or sequestered through a Clean Development
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Mechanism project, calculated using Global Warming Potentials.
Climate feedback
An interaction mechanism between processes in the climate system is called a climate feedback, when the result
of an initial process triggers changes in a second process that in turn influences the initial one. A positive feedback
intensifies the original process, and a negative feedback reduces it.
Climate prediction
A climate prediction or climate forecast is the result of an attempt to produce a most likely description or estimate
of the actual evolution of the climate in the future (e.g., at seasonal, inter-annual, or long-term time-scales).
Climate system
The climate system is the highly complex system consisting of five major components: the atmosphere, the
hydrosphere, the cryosphere, the land surface and the biosphere, and the interactions between them.
Climate variability
Climate variability refers to variations in the mean state and other statistics (such as standard deviations, the
occurrence of extremes, etc.) of the climate on all temporal and spatial scales beyond that of individual weather
events. Variability may be due to natural internal processes within the climate system (internal variability), or to
variations in natural or anthropogenic external forcing (external variability).
Climate vulnerability –
A present inability to cope with external pressures or changes, such as changing climate conditions. Contextual
vulnerability is a characteristic of social and ecological systems generated by multiple factors and processes. The
propensity or predisposition to be adversely affected. Vulnerability encompasses a variety of concepts and
elements including sensitivity or susceptibility to harm and lack of capacity to cope and adapt (IPCC, 2014).
Co-benefits
The benefits of policies that are implemented for various reasons at the same time—including climate change
mitigation—acknowledging that most policies designed to address greenhouse gas mitigation also have other,
often at least equally important, rationales (e.g., related to objectives of development, sustainability, and equity).
The term co-impact is also used in a more generic sense to cover both the positive and negative sides of the
benefits.
Conference of the Parties (COP)
The supreme body of the United Nations Framework Convention on Climate Change (UNFCCC), comprising
countries that have ratified or acceded to the UNFCCC.
Coping range
The variation in climatic stimuli that a system can absorb without producing significant impacts.
Cryosphere
The component of the climate system consisting of all snow, ice, and permafrost on and beneath the surface of the
earth and ocean.
Drought
The phenomenon that exists when precipitation has been significantly below normal recorded levels, causing
serious hydrological imbalances that adversely affect land resource production systems.
Economies in transition (EITs)
Countries with national economies in the process of changing from a planned economic system to a market
economy.
Ecosystem –
A dynamic complex of plant, animal and micro-organism communities and their nonliving environment interacting
as a functional unit where humans make an integral part (UN,1992). Ecosystems can be categorized by a set of
biological (e.g. species composition, surface cover), climatic (e.g. climatic zones), social (e.g. land use, resource
management) factors.

Ecosystem approach –
A strategy for the integrated management of land, water, and living resources that promotes conservation and
sustainable use in an equitable way. It recognizes that humans, with their cultural diversity, are an integral
component of many ecosystems (CBD, 2014).
Ecosystem-based Adaptation (EbA) –
An approach that integrates the use of biodiversity andecosystem services into an overall adaptation strategy. It
can be cost-effective and generate social, economic and cultural co-benefits and contribute to the conservation of
biodiversity. EbA includes the sustainable management, conservation and restoration of ecosystems to provide
services that help people adapt to the adverse effects of climate change
Ecosystem functioning –
Ecosystem functions are the ecological (biological, chemical and physical) mechanisms that support the integrity or
maintenance of ecosystems. Ecosystem functions, such as primary production or decomposition, result from
interactions between ecosystem structures and processes
Ecosystem services
The benefits people obtain from ecosystems. These include provisioning services such as food and water;
regulating services such as regulation of floods, drought, land degradation, and disease; supporting services such
as soil formation and nutrient cycling; and cultural services such as recreational, spiritual, religious and other
nonmaterial benefits.
El Niño Southern Oscillation (ENSO)
El Niño, in its original sense, is a warm water current that periodically flows along the coast of Ecuador and Peru,
disrupting the local fishery. This oceanic event is associated with a fluctuation of the intertropical surface pressure
pattern and circulation in the Indian and Pacific Oceans, called the Southern Oscillation. This coupled atmosphereocean phenomenon is collectively known as El Niño Southern Oscillation, or ENSO. The opposite of an El Niño
event is called La Niña.
Emissions Reduction Unit (ERU)
Equal to 1 tonne (metric ton) of carbon dioxide emissions reduced or sequestered arising from a Joint
Implementation (defined in Article 6 of the Kyoto Protocol) project calculated using Global Warming Potential.
Emissions trading
A market-based approach to achieving environmental objectives that allows, those reducing greenhouse gas
emissions below what is required, to use or trade the excess reductions to offset emissions at another source
inside or outside the country.
Emissions scenario
A plausible representation of the future development of emissions of substances that are potentially radiatively
active (e.g., greenhouse gases, aerosols), based on a coherent and internally consistent set of assumptions about
driving forces (such as demographic and socio-economic development, technological change) and their key
relationships. Concentration scenarios, derived from emissions scenarios, are used as input into a climate model
to compute climate projections.
Energy balance
Averaged over the globe and over longer time periods, the energy budget of the climate system must be in
balance. Because the climate system derives all its energy from the Sun, this balance implies that, globally, the
amount of incoming solar radiation must on average be equal to the sum of the outgoing reflected solar radiation
and the outgoing infrared radiation emitted by the climate system. A perturbation of this global radiation balance,
be it human-induced or natural, is called radiative forcing.
Equivalent CO2 (carbon dioxide)
The concentration of carbon dioxide that would cause the same amount of radiative forcing as a given mixture of
carbon dioxide and other greenhouse gases.
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Fossil CO2 (carbon dioxide) emissions
Emissions of carbon dioxide resulting from the combustion of fuels from fossil carbon deposits such as oil, natural
gas, and coal.
General circulation
The large scale motions of the atmosphere and the ocean as a consequence of differential heating on a rotating
Earth, aiming to restore the energy balance of the system through transport of heat and momentum.
Global Warming Potential (GWP)
An index, describing the radiative characteristics of well-mixed greenhouse gases, that represents the combined
effect of the differing times these gases remain in the atmosphere and their relative effectiveness in absorbing
outgoing infrared radiation. This index approximates the time-integrated warming effect of a unit mass of a given
greenhouse gas in today’s atmosphere, relative to that of carbon dioxide.
Greenhouse gas
Greenhouse gases are those gaseous constituents of the atmosphere, both natural and anthropogenic, that absorb
and emit radiation at specific wavelengths within the spectrum of infrared radiation emitted by the Earth’s surface,
the atmosphere, and clouds. This property causes the greenhouse effect. Water vapor (H2O),carbon dioxide (CO2),
nitrous oxide (N2O), methane (CH4), and ozone (O3) are the primary greenhouse gases in the Earth’s atmosphere.
Moreover there are a number of entirely human-made greenhouse gases in the atmosphere, such as the
halocarbons and other chlorine- and bromine-containing substances, dealt with under the Montreal Protocol.
Besides CO 2, N2O, and CH4, the Kyoto Protocol deals with the greenhouse gases sulfur hexafluoride(SF6),
hydrofluorocarbons (HFCs), and perfluorocarbons (PFCs)
Human system
Any system in which human organizations play a major role. Often, but not always, the term is synonymous with
“society” or “social system” (e.g., agricultural system, political system, technological system, economic system).
Hydrosphere
The component of the climate system composed of liquid surface and subterranean water, such as oceans, seas,
rivers, freshwater lakes, underground water, etc.
(Climate) Impact assessment
The practice of identifying and evaluating the detrimental and beneficial consequences of climate change on
natural and human systems.
(Climate) Impacts
Consequences of climate change on natural and human systems. Depending on the consideration of adaptation,
one can distinguish between potential impacts and residual impacts. Potential impacts: All impacts that may occur
given a projected change in climate, without considering adaptation. Residual impacts: The impacts of climate
change that would occur after adaptation.
Indigenous peoples
People whose ancestors inhabited a place or a country when persons from another culture or ethnic background
arrived on the scene and dominated them through conquest, settlement, or other means and who today live more
in conformity with their own social, economic, and cultural customs and traditions than those of the country of
which they now form a part (also referred to as “native,” “aboriginal,” or “tribal” peoples).
Infrared radiation
Radiation emitted by the Earth’s surface, the atmosphere, and clouds. It is also known as terrestrial or long-wave
radiation.
Land-use change
A change in the use or management of land by humans, which may lead to a change in land cover. Land cover and
land-use change may have an impact on the albedo, evapotranspiration, sources, and sinks of greenhouse gases, or
other properties of the climate system, and may thus have an impact on climate, locally or globally.

Lithosphere
The upper layer of the solid Earth, both continental and oceanic, which is composed of all crustal rocks and the
cold, mainly elastic, part of the uppermost mantle. Volcanic activity although part of the lithosphere, is not
considered as part of the climate system, but acts as an external forcing factor.
Maladaptation
Any changes in natural or human systems that inadvertently increase vulnerability to climatic stimuli; an
adaptation that does not succeed in reducing vulnerability but increases it instead.
Mitigation
An anthropogenic intervention to reduce the sources or enhance the sinks of greenhouse gases.
Mitigative capacity
The social, political, and economic structures and conditions that are required for effective mitigation.
Net carbon dioxide emissions
Difference between sources and sinks of carbon dioxide in a given period and specific area or region
No-regrets policy
One that would generate net social benefits whether or not there is climate change. No-regrets opportunities for
greenhouse gas emissions reduction are defined as those options whose benefits such as reduced energy costs and
reduced emissions of local/regional pollutants equal or exceed their costs to society, excluding the benefits of
avoided climate change. No-regrets potential is defined as the gap between the market potential and the socioeconomic potential.
Radiative forcing
Radiative forcing is the change in the net vertical irradiance (expressed in Wm-2) at the tropopause due to an
internal change or a change in the external forcing of the climate system, such as, for example, a change in the
concentration of carbon dioxide or the output of the Sun. Usually radiative forcing is computed after allowing for
stratospheric temperatures to readjust to radiative equilibrium, but with all tropospheric properties held fixed at
their unperturbed values.
Resilience
Amount of change a system can undergo without changing state. The capacity of social, economic, and
environmental systems to cope with a hazardous event or trend or disturbance, responding or reorganising in ways
that maintain their essential function, identity, and structure, while also maintaining the capacity for adaptation,
learning, and transformation
Sensitivity
Sensitivity is the degree to which a system is affected, either adversely or beneficially, by climate-related stimuli.
The effect may be direct (e.g., a change in crop yield in response to a change in the mean, range, or variability of
temperature) or indirect (e.g., damages caused by an increase in the frequency of coastal flooding due to sea-level
rise).
Sequestration
The process of increasing the carbon content of a carbon reservoir other than the atmosphere. Biological
approaches to sequestration include direct removal of carbon dioxide from the atmosphere through land-use
change, afforestation, reforestation, and practices that enhance soil carbon in agriculture.
Sink
Any process, activity or mechanism that removes a greenhouse gas, an aerosol, or a precursor of a greenhouse gas
or aerosol from the atmosphere
Socio-economic potential
The socio-economic potential represents the level of greenhouse gas mitigation that would be approached by
overcoming social and cultural obstacles to the use of technologies that are cost-effective.
Stakeholders
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Person or entity holding grants, concessions, or any other type of value that would be affected by a particular
action or policy.
Sustainable development
Development that meets the needs of the present without compromising the ability of future generations to meet
their own needs.
Technology transfer
The broad set of processes that cover the exchange of knowledge, money, and goods among different stakeholders
that lead to the spreading of technology for adapting to or mitigating climate change. As a generic concept, the
term is used to encompass both diffusion of technologies and technological cooperation across and within
countries
Vulnerability
The degree to which a system is susceptible to, or unable to cope with, adverse effects of climate change, including
climate variability and extremes. Vulnerability is a function of the character, magnitude, and rate of climate
variation to which a system is exposed, its sensitivity, and its adaptive capacity.
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