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This publication consolidates the findings and lessons learned from the Climate Change Adaptation Project in the
highlands of Lesotho. Climate change could have severe consequences for both the people and natural environment in
the Lesotho highlands. Adaptation is therefore critical for maintaining the resilience of the highly resource-dependent
communities, as well as to prevent the degradation of ecosystems and the loss of the ecosystem services that are
critical for maintaining human well-being more widely. For example, the mountain catchments of Lesotho yield water
that is not only important for the people and economy of Lesotho, it is also transferred via the Lesotho Highlands
Water Project to South Africa where it contributes to economic growth.
The overall goal of the Climate Change Adaptation Project in the Lesotho Highlands was therefore to build the
capacities of local communities, NGO networks, and government departments to understand and adapt to the likely
impacts of climate change. The project aims to achieve this by promoting and supporting an integrated adaptation
strategy that targets livelihood diversification, improved environmental management, and climate-smart agriculture.
The Project is funded by USAID, through the USAID Southern Africa Office, and is being implement in partnership by the
Institute of Natural Resources NPC, Serumula Development Association and GROW.
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This booklet is intended to inform decision makers, environmental managers, development practitioners, and
researchers about the approach developed and applied in this Project, the outcomes, and the lessons learned.
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WHY DO WE NEED ADAPTATION?
Resource-dependent households are particularly vulnerable
to the impacts of climate change because they have limited
means to buffer their livelihoods from the anticipated
shocks and stresses. Climate change projections for Lesotho,
for example, predict warmer climatic conditions, higher
precipitation in spring and summer, lower precipitation in
winter, and an increase in the incidents of extreme events
(floods, droughts and high winds).

The changing climate in Lesotho will have serious
implications for agro-ecological conditions and negative
consequences for the condition of ecosystems, which will
result in escalating levels of environmental degradation. This
will erode the critical services provided by these ecosystems,
which in turn will undermine the resilience of livelihood
strategies of local communities dependent on natural
resources.

“…Lesotho as a country is highly vulnerable to climate change. The country is already paying high premiums
as a result of the impacts of global warming. This is evidenced by the increasing frequency of natural disasters,
devastating droughts and emerging signs of progressive desertification.” LMS, 2000

CLIMATE CHANGE IN LESOTHO?
CLIMATE CHANGE PARAMETERS*
PARAMETER

VARIABLE

Temperature

All year round increase expected, between
0.5°C and 2.4°C. Greatest increase expected in
September, demonstrating an early onset of
spring conditions.

Precipitation

Increase in the wet season (spring / summer
months), and a predominant decrease in the dry,
winter periods (particularly in June). Projected
increase of 100-200 mm in annual precipitation
in future. Also an increase in precipitation in the
four cardinal months and a shift in the seasonality
of rainfall from predominantly mid-summer to
late-summer.

Heat units
and chill units

The number of summer accumulated heat units
is projected to increase by 30- 100%, and the
number of positive chill units could decrease by
20-30% in the future.

Soil water
stress

Increase in the duration of dry spells in the
predominantly dry, winter months (May-August),
of up to 7 days. Projected increase in water
logging by approximately 70-100%

Evaporation

Mean annual crop evaporation rates expected to
increase by 10 – 30%

SUMMARY OF LIKELY CHANGES
• Mean annual temperatures are projected to increase.
Rising temperatures will affect soil moisture, heat wave
episodes and meteorological and hydrological droughts.
• Rainfall (precipitation) is a major driver of ecosystem and
agro-hydrological responses. The timing and amount of
precipitation influences growth, as does the composition
and abundance of vegetation. There is a projected
increase in intensity and frequency of rainfall events
• Temperature affects the growth/developmental rate of
organisms, and rising heat units could expand growing
seasons if accompanied by the appropriate amount of
precipitation.
• Increasing temperatures will have a significant effect on
evaporation and any change in precipitation will affect
soil water content. This will have a direct implication
for crop production and growth of natural vegetation
whether through soil water stress or water-logging.
• Increase in the frequency and severity of extreme
events (extreme cold and snow, heavy rain and flooding,
droughts, etc.) are likely to make communities and
ecosystems more vulnerable.

*Examples of climate change parameters for Lesotho extracted from: Schulze, R.E. (2010). Atlas of Climate Change and the South African Agricultural Sector: A 2010
Perspective. Department of Agriculture, Forestry and Fisheries, Pretoria
LMS, (2000). National Report on Climate Change: Lesotho, Ministry of Natural Resources, First National Communication to the Conference of the Parties to the United Nations
Framework Convention on Climate Change
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Impacts of climate change on people
Climate change impacts people directly as well as indirectly.
Climate change directly affects the physical and biological
environments in which we live. For resource dependent
households in particular, the impacts of climate change also

indirectly affect their well-being and resilience (e.g. climate
change affects poverty through its effects on agricultural
production and access to natural resources, particularly
basic resources – water, fuel wood, fibre, fruits and foods.

“Owing to its geographical position and geophysical features that are characterised by mainly mountainous
terrain, coupled by poor economic situation, Lesotho is in a critical state of vulnerability to climate change. The
livelihoods of over 85 percent of the population are exposed to the risks of climate change more especially as
livelihoods have become survivalist due to chronic poverty crippling the country.” LMS, 2007

Impacts of key climate variables on ecosystems
There are a wide range of variables that can be taken into
consideration when looking at the impacts of climate
change. However, the following were identified as the key
variables that are most likely to have the greatest impact
on ecosystem functionality in the Lesotho Highlands:
• Increased atmospheric carbon dioxide (CO²)
concentrations: The increase is likely to be most
important climate change variable because of the
physiological effects of increased CO² on plants.
• Increase in temperature: Higher temperatures place
more stress on plants in view of the potential for
greater moisture loss. In addition, C³ and C⁴ plants also
respond differently to increased temperature and CO²
concentrations (i.e. relative photosynthetic responses).
• Change in precipitation: The likely shift in seasonal
rainfall, increased dry periods between rainfall events
and increased intensity of rainfall events are particularly
important when considering the growing season of
both woody and herbaceous plants. This could have
a significant impact on ecosystems if plants species
are not be able to adapt to the shift and changes in
precipitation.
• Soil moisture stress: The increased duration of rainfall,
i.e. the spreading of rainfall across seasons, is likely

to result in an increased duration of soil saturation.
However, the potential for increased soil saturation
will only be significant where there is sufficient soil
depth (i.e. predominantly within the low lying areas
throughout the Highlands).
• Evaporation: An increase in evaporation will be of
particular concern for areas of exposed substrate.
Moisture loss from areas with poor basal cover is likely
to be exacerbated by the increased evaporation, which
could lead to increased soil erosion.
In addition to the key climate variables identified above,
there is also a need to consider the variations in the
landscape and how these affect ecosystems. The key
variables include:
• Aspect and Slope: Permanent differences in amounts
of radiant energy intercepted on contrasting exposures
may cause marked variations not only in natural
vegetation and to crop growth responses, but also in
geomorphology, soil physical/chemical properties and
hence soil moisture, snowmelt rates and stream flow*.
• Altitude: In general there is a decrease in temperature
with an increase in altitude. This change is generally
reflected in the change in the distribution of vegetation
communities along an altitudinal gradient.

LMS. (2007). Lesotho’s National Adaptation Programme of Action (NAPA) on Climate Change, Ministry of Natural Resources, United Nations Framework Convention on
Climate Change
*Schulze, R.E. (2011). The Influence of Slope, Gradient and Aspect on Solar Radiation Receipt on the Lesotho Highlands, School of Bio resources Engineering and
Environmental Hydrology, UKZN.
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DEFINITIONS OF CLIMATE CHANGE AND
TYPES OF ADAPTATION?
Climate change refers to any change in climate over time,
whether due to natural variability or anthropogenic forces. It
tends to be long term and permanent change.
Climate variability refers to variations in the average state
if the climate and tends to be of shorter and temporary
duration.
Adaptation is the adjustment in natural or human systems
in response to actual or expected changes in climate and its
effects. This includes:
• Managing the negative consequences of climate change.
• Taking advantage of new opportunities associated with a
changing climate.
The process of adaptation aims to lead to a reduction in harm

COMMUNITY-BASED
ADAPTATION
“CbA is a community-led process
based on communities’ priorities,
needs, knowledge, and capacities,
which should empower people
to plan for and cope with the
impacts of climate change.”
Reid et al, 2009

or the risks associated with climate change. Climate change
adaptation increases the long-term resilience rather than
only improving the short-term ability to cope with temporary
threats.
Coping mechanisms are a temporary response to
disturbance or temporary threats that households
experience, such as those associated with climate variability.
Adaptation capacity is the ability of communities and
households to adjust in order to reduce vulnerability to
climate change and to recover from the consequences.
Ecological infrastructure is networks of ecosystems, natural
and working landscapes, and other open spaces. When
maintained, ecological infrastructure enhances ecosystem
functions and resilience and provides benefits to society.

ECOSYSTEM-BASED ADAPTATION
“EbA integrates the use of biodiversity and ecosystem services into an
overall strategy to help people adapt to the adverse impacts of climate change.
It includes the sustainable management, conservation and restoration of
ecosystems to provide services that help people adapt to both current climate
variability, and climate change. Ecosystem-based Adaptation contributes to
reducing vulnerability and increasing resilience to both climate and non-climate
risks and provides multiple benefits to society and the environment.”
Colls et al, 2009

Colls, A., N. Ash, and N. Ikkala (2009). Ecosystem-based Adaptation: a natural response to climate change. Gland, Switzerland: IUCN.
Reid, H., Alam, H., Berger, R., Cannon, T., Huq, S., and Milligan, A. (2009). Community-based Adaptation to Climate Change: an Overview, Participatory Learning and Action
60, IIED, London
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HOW DOES THE ENVIRONMENT
HELP US TO ADAPT?
Ecosystems can provide natural solutions that help to build
resilience and support adaptation to address the adverse
impacts of climate change.
Ecosystem services provide a range of opportunities to
support adaptation to the risks and hazards associated with
climate change. For example:
• Wetlands provide erosion control, stream-flow regulation
and sediment traps.
• Natural vegetation along streams and rivers retain
sediment carried by rainfall run off.
• Natural vegetation between agricultural crops improves
soil quality and reduces rainfall run off and increases
infiltration.
Ecosystems and the services they provide can therefore be
used to create natural buffers that enhance resilience to
climate change and extreme events.

But environmental degradation reduces the potential
for ecosystems to play a role in supporting adaptation.
Protecting the natural environment is therefore important
for securing the benefits that ecosystems can provide as a
natural safeguard to climate change, especially for resource
dependent households and communities.
The route to long-term climate change resilience needs to
incorporate components of both EbA and CbA.
A robust adaptation strategy needs to integrate the
protection and use of ecosystem services as well as
interventions that address the priorities, needs and
capacity of the communities.
This Project therefore incorporated both Ecosystem-based
Adaption and Community-based Adaptation into an
integrated adaptation strategy to build resilience to the
risks and hazards linked with climate change in the Lesotho
Highlands.

Integrating ecosystem and community based adaptation for a resilient future
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APPROACH TO DEVELOP AN
INTEGRATED ADAPTATION STRATEGY?
To address the complex inter-relatedness of climate change,
ecosystem services and livelihoods, an integrated strategy
is required. This adaptation strategy needs to address the
cause and effect relationships between livelihoods and
ecosystems.
This Project therefore developed an approach to
identify and incorporate a combination of EbA and CbA
interventions into an integrated adaptation strategy to
build resilience to the impacts of climate change. This
approach included a number of key steps:
• Vulnerability assessment to identify the status quo in
terms of livelihood strategies, ecosystems, and land-use
practices.
• Building scenarios that reflect likely futures in the
Lesotho Highlands in terms of livelihoods and ecosystem
functioning.
• Assessment of risks and hazards associated with
these scenarios, given the predicted climate change
projections for Lesotho.
• Identification of implications of these likely futures for
ecosystem services and livelihood resilience.
• Mapping of feedback loops that illustrate the cause
and effect relationships between impacts to livelihood
strategies, increasing environmental degradation, and
erosion of ecosystem services.
• Identification of catalytic points for adaptation

“Lesotho will face serious challenges from extreme
weather events such as intense rainfall, extensive
dry periods and heavy snowfall. These coupled with
the fact that about a quarter of the population live in
the rural areas, which are mainly mountainous, and
depend on agriculture and agriculture-related activities
for their livelihood, amplify the country's vulnerability
to these extreme weather events” LMS, 2013

interventions to break the self-reinforcing negative
feedback loops.
• Development of an adaptation strategy that integrates
the full suite of local adaptation interventions to
enhance resilience of livelihoods and ecosystems.
The outcome of this process was an adaptation strategy
built around 11 principles. These 11 principles integrate
Ecosystem Based Adaptation (EbA) and Community Based
Adaptation (CbA) approaches and incorporates the diverse
range of interventions that are collectively required to
enhance ecosystem and livelihoods resilience in the
Lesotho Highlands.
This publication provides insights into this approach and
the outcomes, and motivates for the adoption and uptake
of the 11 integrated principles for effective climate change
adaptation.

Source: B. Motsamai

LMS. (2013). Lesotho’s Second National Communication under the United Nations Framework Convention on Climate Change. Lesotho Meteorological Services, Lesotho
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An overview of the approach to develop an integrated adaptation
strategy that integrates the interventions that collectively enhance
the resilience of ecosystems and livelihoods
STATUS QUO ASSESSMENTS

SCENARIO BUILDING

Livelihoods and Ecosystem Services
(biophysical, agriculture, social)

Likely futures (based on key drivers
identified in the status quo assessment

CLIMATE CHANGE
IMPACTS
Present, intermediate and future
projections for climate change

INCREASED LAND
USE PRESSURE AND
ENVIRONMENTAL
DEGRADATION

ANTHROPOGENIC
IMPACTS
Anthropogenic impacts to the
natural environment

FEEDBACK
LOOP
Integrating ecosystem
functioning and livelihood
strategies to identify local
adaptation interventions that
collectively enhance ecosystem
and livelihood resilience

Catalytic adaptation
interventions to
break
self-reinforcing
negative feedback
process

IMPACTS TO
ECOSYSTEM
SERVICES

IMPACTS TO
LIVELIHOODS AND
FOOD SECURITY

SET OF
INTEGRATED
ADAPTATION
INTERVENTIONS
LIVELIHOOD RESILIENCE

ECOSYSTEM RESILIENCE

Integrating ecosystem and community based adaptation for a resilient future

9

ASSESSING THE STATUS QUO?
An ecosystem is a community of animals and plants
interacting with one another and with their physical
environment. Ecosystems include physical and chemical
components, such as soils, water, and nutrients that support
the organisms living within them. These organisms may
range from large animals and plants to microscopic bacteria.
Ecosystems include the interactions among all organisms in a
given habitat.

Humans are also part of ecosystems. The health and wellbeing of human populations depends upon the services
provided by ecosystems.
Ecosystem services are the benefits provided by ecosystems
that contribute to human well being and survival. The range
of ecosystem services can be classified into four categories*:
provisioning, supporting, regulating and cultural services:

PROVISIONING

REGULATING

Products obtained from the ecosystem
such as food and fibre (derived from plants,
animals and microbes) as well as fuel (wood,
dung and other biological materials)

Benefits obtained from the regulation of ecosystem
processes such as air quality maintenance, water
regulation and erosion control

ECOSYSTEM
SERVICES
CULTURAL
Non-material benefits obtained through spiritual
enrichment, cognitive development, reflection,
recreation and aesthetic experiences

SUPPORTING
Services that are necessary for the production of
other ecosystem services such as soil formation and
retention, water cycling, primary production, nutrient
cycling, and providing of habitat

Assessments were conducted to understand the current
situation (the status quo) of ecosystems and livelihoods
in the Lesotho Highlands. These assessments focused on
the local context of ecosystems, livelihoods, as well as
agriculture and land -use practices. The outcomes of the
assessments could then be used to explore the likely impacts
and implications of climate change for the people and
ecosystems in the Lesotho Highlands.

The assessment involved the following:

Ecosystems assessment

The scoring of the ecosystem services identified for each
of the functional cover classes was undertaken using an
ecosystem service matrix, where the size and the condition
of the vegetation community, and the relative range of
species within the communities that provide a service, were
taken into consideration.

The ecosystems assessment was conducted to investigate
what services ecosystems currently provide and also to
understand how climate change would impact on the flow of
these services.

• Evaluation of all vegetation types and land cover classes to
assess their distribution
• Grouping the vegetation types into communities (based
on species composition) to allow ecosystems that provide
similar services to be grouped together.
• Determining and evaluating the services provided by each
community

*Millennium Ecosystem Assessment. (2005). Ecosystems and Human Well-Being: A Framework for Assessment, Island Press, Washington
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Examples of ecosystem services identified as key to local
livelihoods of households in the lesotho highlands

SUPPORTING
Biodiversity
Water supply
Nutrient cycling
Soil formation

PROVISIONING
Grazing
Thatching
Fuel source
Building materials
Medicine
Food production
REGULATING
Stream-flow regulation
Sediment retention
Erosion control
CULTURAL
Recreational
Spiritual

Livelihoods assessment
An assessment was undertaken to understand local
livelihood strategies, social systems and governance
structures. This included an investigation of the current
land use and resource use patterns, and the contribution
that ecosystem services make to the livelihood strategies
of households in the Lesotho Highlands. Local perceptions
about priorities, needs, and vulnerabilities were explored
through a community-based approach that incorporated
participation of local leadership structures, households, crop
farmers and livestock owners.
This analysis of the existing livelihood vulnerabilities
provides important insights into the nature and extent of
livelihood vulnerabilities to which households are exposed.
The understanding of the vulnerability context allows for
informed planning and adaptation, in order to minimise the
risks and vulnerability to external shocks while improving the
resilience of livelihoods and their well-being.

Agricultural assessment
The agricultural assessment provided an overview of
agriculture practices in the Lesotho Highlands, and an
understanding of the key drivers that determine farming
practices and patterns.
This analysis provided insights into the vulnerabilities of

local agricultural practices, including the opportunities and
barriers to increasing yields and improving productivity of
crop and livestock operations, such as scarcity of suitable
land, lack of inputs and resources, and the influence of
traditions such as livestock management systems.

Integrating ecosystem and community based adaptation for a resilient future
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BUILDING SCENARIOS?
Scenario building aims to generate plausible alternative
futures (i.e. what might happen in future to ecosystems,
ecosystem services and human well-being) by focusing on
key drivers, multifaceted interactions, and complex uncertainties (MEA, 2005). Mitigation and adaptation strategies
can then be assessed within each of these scenarios.

ecosystems and ecosystem services. Scenarios allow for
consideration of relevant but slow trends in human
population development and ecosystems that only become
visible over this long time period. This allows for the
identification of robust adaptation strategies that will be
relevant and applicable now and well into the future.

Scenarios were used in this Project to assess future changes
in the Lesotho Highlands over the next 50 years and beyond,
and to highlight the consequences of these changes to

The scenario-building process generally involves eight
key steps, which were applied in this Project (the Project
outcomes of each step are illustrated in italics below):

Step 1. Identify focal issue (focal issue represents the question about the future that the project is confronting)
What are the implications of current land use and management for resilience of livelihoods and ecosystems in the
Lesotho Highlands in the face of climate change?

Step 2. Identify driving forces (key variables and their trends in the macro-environment that influence the focal issue)
Ecosystems: Rangeland management;
Governance; Socio-economics; Natural forces

Agriculture: Policy; Governance; Socio-politics; Land-use
practices, Environmental characteristics; Population dynamics

Livelihoods: Population dynamics; Skills;
Governance; Economic dynamics; Politics

Step 3. Cluster and rank importance and uncertainty of driving forces (in terms of uncertainty/impact to focal issue)
Economic dynamics; Socio-political dynamics; Human population dynamics; Policy environment; Governance dynamics;
Land-use management dynamics; Biophysical dynamics

Step 4. Scenario logies (explore interactions of most uncertain and important drivers using 2 attributes representing
polar directions in which the drivers can go in future)
Economic dynamics: Commercial multi-sector economy with
investment versus Non-commercial single sector agricultural

Socio-Political dynamics: Stable structured society versus
unstable disorganised society

Step 5. Develop scenario narratives (explorng the implications of alternative trajectories)
Tortoise: Gradual decline
along current trajectories

Rabbit: Self-serving
entrepreneurship

Vulture: Short-term
maximisation by all

Jackal: Unscrupulous
driven degradation

Step 6. Select indicators for monitoring (to assess the implications of alternative futures)
(a) Impacts to ecosystem assets and services; (b) Impacts to biodiversity; (c) Impacts to livelihoods and human well-being

Step 7. Assess impacts for different scenarios (indicators are applied to assess how the focal issue is impacted)
Indicators above were applied to assess the increase or decrease in key aspects of resilience of livelihoods and ecosystems under each scenario (e.g.
water yield, forage supply, rangeland condition, grain production, access to land, access to harvestable resources

Step 8. Evaluate alternative strategies
Climate change projections were superimposed onto the scenarios of likely futures and a series of adaptation principles to address resilience across
all likely future scenarios were identified
MEA. (2005). Ecosystems and Human Well-Being: Scenarios, Volume 2. Findings of the Scenarios Working Group of the Millennium Ecosystem Assessment, Edited by:
Carpenter, S. R., Pingali, P. L., Bennett, E. M., and Zurek, M. B., Island Press, Washington.

12

ADAPTING TO A CHANGING CLIMATE

The four scenarios (Tortoise, Rabbit, Vulture and Jackal)
illustrate an interpretation of the associations between
ecosystem condition, agricultural systems and livelihoods.
They also highlight drivers of human responses in terms
of environmental and agricultural management and the
consequences these have on ecosystem functioning.

leads to degradation of livelihoods and higher inequalities
within communities and even a loss of social cohesion and
traditional support systems that have always provided a level
of resilience for rural households in the Lesotho Highlands.

An overview of the scenarios is illustrated below, and
summarises the narratives built around interactions of
the two most uncertain and important drivers (economic
dynamics and socio-political dynamics), using attributes for
each that represent polar directions in which the drivers can
go in future.
Well being generally declines across three scenarios, and
improve for most households in only one scenario (Rabbit).
All the scenarios, to a varying degrees, depict hazardous and
deteriorating paths of ecosystems change, with escalating
degradation and loss of ecosystem services. This reflects the
complex linkages and consequential relationships between
changes in ecosystem services and human well being.
Environmental degradation and loss of ecosystem services

A common pattern characterising all four scenarios is the
trade-offs made between provisioning and regulating
services from ecosystems. The drive to alleviate poverty
and meet short-term basic survival needs (food, fuels,
shelter) increases demand for the provisioning services
(e.g. harvestable natural resources, fields for cropping,
and grazing or livestock). However, meeting high levels of
demand for provisioning services also drives degradation
and transformation of ecosystems, and therefore comes
at the expense of the sustainability of regulating and
supporting services.
These scenarios, and the understanding of the cause-andeffect relationships between socio-economic and ecosystem
drivers of condition, provided the platform for analysing
the implications of climate change for ecosystems and
livelihoods.

STABLE / STRUCTURED
SOCIETY

RABBIT

TORTOISE

SOCIO-POLITICAL DYNAMICS

KHOTSO (PEACE)

• Decline of basic human conditions
• Hazardous and deteriorating paths
of ecosystem change

NON-COMMERCIAL /
NO INVESTMENT5

KHORA (PROSPERITY)

• Improvement of basic human
conditions (for most households)
• Hazardous and deteriorating paths
of ecosystem change

ECONOMIC DYNAMICS

• Decline of basic human conditions
• Hazardous and deteriorating paths of ecosystem
change – escalating degradation of functioning
and loss of associated ecosystems

• Decline of basic human conditions
• Hazardous and deteriorating paths
of ecosystem change – escalating
degradation of functioning and loss
of associated ecosystems

VULTURE

COMMERCIAL ECONOMY
/ CAPITAL INVESTMENT

LEKANYANE HOPHELA LELIRETSE
(SURVIVAL OF THE FITTEST)

JACKAL

TLALA OR BOFUMA
(POVERTY/DEPRIVATION)

UNSTRUCTURED /
UNSTABLE SOCIETY

Integrating ecosystem and community based adaptation for a resilient future
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IMPLICATIONS FOR ECOSYSTEMS
AND LIVELIHOODS

Spiritual

Recrecreational

Water supply
Streamflow regulation

Trees
Croplands
High

Moderate

Low

None

Ecosystem services for broad vegetation communities and land
cover classes throughout the pilot sites

Spiritual

Recrecreational

Water supply
Streamflow regulation

Erosion control
Sediment retention

Biodiversity

Erosion control
Sediment retention

Wetlands

Degraded grasslands
Shrublands
Wetlands
Slight increase

Significant increase

Unchanged

Slight decrease

Moderate decrease

Significant decrease

* Note: these projected changes to ecosystem services are at a broad level and may
vary slightly when projecting the change to ecosystem services at individual pilot sites.

Projected impacts of climate change on ecosystem services for
broad vegetation communities.
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Food production

Shrublands

Climax grasslands
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Medicine

Degraded grasslands

Supporting and
Cultural
Regulating Services Services

Food production

Medicine

Building materials

Fuel resources

Grazing
Thatching

Broad vegetation
communities /
land cover classes

Supporting and
Cultural
Regulating Services Services

Climax grasslands

The vegetation types and cover classes across the
project’s target areas were evaluated and grouped
according to dominant species and ecosystem services.
The current condition of the area was evaluated to
inform an estimation of the level of service currently
being supplied.

Provisioning
Services

Building materials

Grazing
Thatching

Broad vegetation
communities /
land cover classes

Fuel resources

Provisioning
Services

Biodiversity

The complexity of ecosystem functioning makes it
difficult to identify potential climate change impacts on
ecosystems, and the ecosystem services that provide
benefits and affect the well being of people. However,
there is a need to understand the impacts of climate
change on ecosystems in order to identify adaptation
interventions to help maintain ecosystem functioning
and improve the resilience of livelihoods of resourcedependent communities. A process was therefore
developed in a bid to understand the likely impact of
projected climate change parameters for the highlands
of Lesotho, on vegetation communities in the at a
broad scale (i.e. the changes to the distribution of
trees, shrubs and broad grassland communities).

The key climate variables that are predicted to have
the greatest impact on these broad vegetation
communities and land cover classes were then
identified and analysed (e.g. increased CO2
concentrations, increased temperature, and changes
in precipitation).
The projected changes to vegetation classes are
anticipated to take place at a species and community
level, therefore only considering interaction at a
broad community level was a simplification of the
likely response to climate change, but one that was
necessary in order to establish a starting point and
potential trend.
The grouping of the vegetation types into vegetation
communities (i.e. functional cover classes) then
allowed for ecosystems supplying similar services to
be grouped together.

• A small decrease in the provisioning services of grazing, thatching
and medicinal plants a result of a decrease in both climax and
degraded grasslands.

• Fuel resources and building materials will likely be the

provisioning services that will be least affected. This will be
because of the projected increase in trees and shrubs.

• The increase in food production is indicative of the increases in

temperature and precipitation that contribute to higher yields
being produced. However crop failure is still high but alternative
economic activities create a buffer to this risk for households.

• An increase in biodiversity loss, erosion control and sediment

200
Ecosystem Services Score

Examples of the projected changes to ecosystem services as
a result of anthropogenic impacts and climate change for one
scenario at a target site include:
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Ecosystem Services
Baseline

Provisioning Services

retention is likely to be small but significant.

Projected (human impacts only)
Projected (human and climate change impacts)

• A decrease in water supply and stream-flow regulation can also

be attributed to the projected increase in trees and shrubs,
which would reduce grasslands that aid in regulating the supply
of water. In addition, increases in invasive tree species will likely
results in an increased water use.

• Recreational and cultural services are likely to be affected
indirectly and change is likely to be small.

Anthropogenic impacts on ecosystems (i.e. impacts caused
by people) are probably some of the most significant factors
affecting ecosystem condition. A combination of socioeconomic, governance and cultural drivers largely determine
the way people use and manage the environment. The series
of scenarios developed during this project, depicting a range
of likely socio-economic and developmental futures in the
Lesotho Highlands, were integrated with the projected
change in ecosystem services associated with climate change
to analyse these likely impacts to the ecosystems.
Climate change will cause significant disturbances to the
traditional livelihoods of resource dependent households in
the Lesotho Highlands, by eroding their livelihood systems.
Households’ livelihoods are founded on two main strategies:
(i) agricultural production (crop and livestock production),
and (ii) harvesting of natural resources (e.g. fuel materials,
building materials, fruits and foods). While other strategies
(e.g. welfare support, home-based enterprises and
remittances) do contribute, households are largely resource
dependent. They rely on their own ability to farm crops and
livestock, and to harvest natural resources to meet their daily
survival needs.
With increasing livelihood uncertainly and decreasing flow of
benefits from ecosystem services as a result of the predicted
impacts of climate change, households’ land use practices
are likely to focus increasingly on maximising benefits

Baseline

Regulating and Supporting Services

Projected (human impacts only)
Projected (human and climate change impacts)
Baseline

Cultural Services

Projected (human impacts only)
Projected (human and climate change impacts)

Projecting climate change impacts onto ecosystem services
under one development scenario

from production services (e.g. agricultural production) to
try to improve food security. This will result in increased
transformation of natural areas to cultivated areas and
degradation due to over harvesting. These trade-offs and
the prioritisation of provisioning services will occur at the
expense of the other ecosystem services. The expanding
crop lands and environmental degradation will result in the
loss of key natural habitats, which will undermine the supply
of benefits from the range of ecosystem services.
Without adaptation interventions, ongoing degradation
of ecosystems as a result of anthropogenic impacts will
exacerbate the impacts of climate change and escalate
the deterioration of ecosystems, and the capacity of the
environment to support the future resource needs of local
communities. The consequence will be a shrinking of
benefits from households’ farming and resource harvesting
activities. This will increase the already high poverty levels,
and erode the resilience and increase the vulnerability of
households to climate change.
Increasing the adaptation capacity of households to adapt
to climate change, will therefore not only enhance the well
being of the communities in the Lesotho Highlands, but can
also significantly affect their impacts on the environment,
and therefore also influence the future condition and
resilience of ecosystems.

Integrating ecosystem and community based adaptation for a resilient future
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CONSTRUCTING FEEDBACK LOOPS?
Feedback loops are an integrated approach for identifying local level
adaptation interventions to enhance ecosystem
and livelihood resilience
Ecosystems and the services they deliver are not static
but rather dynamic, as they respond to constant impacts
that affect their condition and functioning. Anthropogenic
impacts are some of the most significant drivers of change in
ecosystem condition and functioning. These anthropogenic
impacts are largely determined by local choices and
decisions about resource use and management practices
that include, for example, socio-economic judgements on:
• Levels of resource use that are sustainable, or that might
exceed natural regeneration levels and potentially
undermine an ecosystem’s provisioning services.
• Grazing management systems that are sustainable, or that
risk exceeding the carrying capacity and degrading the
regulating services from rangelands and wetlands.
• Application of low-impact farming systems, versus
practices that increase the risk of soil erosion and a
breakdown in nutrient cycling and erode supporting
services of an ecosystem.

practices to enhance the resilience of ecosystems. Therefore,
it is important to consider the livelihoods-ecosystems
interface when assessing ecosystem based-solutions for
adaptation at a local level.

Peoples’ decisions and practices are driven by their local
social, economic and governance contexts. It is typically the
combination of these factors that influence local perceptions
about the value of ecosystem services, and the willingness to
incur costs associated with changing use and management

The application of this feedback-loop approach, which
integrated ecosystem services and livelihoods, facilitated
the identification of a suite of local adaptation interventions
that are collectively required to enhance ecosystem and
livelihoods resilience in the Lesotho Highlands.
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An integrated approach was developed to investigate likely
futures in the Lesotho Highlands in the face of climate
change, and to identify local adaptations required to sustain
ecosystem and livelihood resilience. This approach included
the development of scenarios to reflect the impacts on
ecosystem services that are based on climate change
projections and current land use practices, and integrating
these with feedback loops that illustrate likely socioeconomic and ecological responses, which in turn, impact on
ecosystem services. This feedback-loop approach allows for
the integration of socio-economic and ecosystem cause-andeffect linkages, and accommodates a dynamic assessment
of focal points for adaptation interventions to enhance
livelihoods and ecosystems resilience at a local scale.

Decreasing benefits from
natural resources
erodes socioeconomic
resilience.
Interventions
include
diversifying
livelihood
strategies to reduce
resource dependence
and enhancing local value
adding opportunities.

Reduced
livelihood resilience

DEGRADATION
OF CULTURAL
ECOSYSTEM SERVICES

Increased
stocking rates
and over-grazing
INCREASING
POVERTY

Transformation
of rangelands
and degradation
of ecosystems

Expansion of
croplands

Reduced ecosystem
resilience

Reduced returns
to livelihoods

Reduced basal
cover

Reduced availability
of natural resources

Change in species
composition and decreasing
grass component
Increased Carbon
Dioxide levels

CLIMATE CHANGE

DEGRADATION OF
PROVISIONING
SERVICES

Decline in
condition of
livestock

Change in species
composition - invasion
of shrubs and loss of
grasses - reduces
basal cover,
increases erosion
and reduces
water infiltration.
Interventions
include clearing
shrubs, reseeding
indigenous grasses,
and improving grazing
management systems.

Less grazing for
livestock but
maintenance of high
stocking rates

Decline in
rangeland
productivity

Declining rangeland
productivity results
in deteriorating
condition of
livestock, reduced
ability to plough
fields for planting
crops, and increasing
livestock mortality
rates. This escalates livelihood
vulnerability and drives households to keep more livestock. Interventions
include livestock improvement programmes, improved grazing management
systems, and introduction of no-till agricultural practices.

DEGRADATION
OF REGULATING
AND SUPPORTING
SERVICES

Increased rainfall
intensity

• Increased rainfall runoff
• Increased soil erosion
• Reduced infiltration into soil

Increase in silt-laden
runoff into rivers

Erosion and
overstocking
drive
degradation
of rangelands
and wetlands,
which erodes
regulating services
such as moderating
stream flow and stabilising
slopes. Interventions include restoring and rehabilitating critical habitats,
and livelihood diversification to reduce dependence on livestock and
decrease stocking rates.

Examples of catalytic intervention points to break self-reinforcing negative feedback loop and introduce adaptation for a resilient future.

Integrating ecosystem and community based adaptation for a resilient future
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COMPONENTS FOR AN INTEGRATED
STRATEGY FOR ADAPTATION?
Adaptation strategies that address only one or two climate
change threats or hazards, for example introducing resilient
agriculture or poverty alleviation, will enhance the ability of
communities to cope with climate change. But their overall
well-being may still be undermined by vulnerabilities linked
to other impacts of climate change, such as biodiversity loss,
and the need for alternative climate-smart technologies, and
environmental degradation.

The risks and threats identified during the analysis of
scenarios and the feedback loops during this Project helped
to highlight the full range of adaptation interventions
needed to establish a robust adaptation strategy to address
all aspects of resilience, and which collectively enhance
ecosystem and livelihood resilience.
This full range of interventions can be clustered into 11
adaptation principles:

1.
Poverty
Alleviation

11.
Enhanced
Local Capacity

10.
Biodiversity
Conservation

2.
Climate- Smart
Agriculture

3.
Sustainable
Land
Management

11

PRINCIPLES FOR
INTEGRATED CLIMATE
CHANGE ADAPTATION
THAT COLLECTIVELY
ENHANCE ECOSYSTEM
AND LIVELIHOOD
RESILIENCE

9.
Controlling Land
Transformation

8.
Improved
Governance
Systems

5. Innovative
/ Adaptive
Management
7. Enhancing
Health and
Well-being
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4.
Appropriate
Technologies

ADAPTING TO A CHANGING CLIMATE

6. Resilience
Systems and
Funding

What do the 11 adaptation principles incorporate?
The 11 adaptation principles incorporate a suite of
intervention actions that target catalytic points to break the
self-reinforcing native feedback loops that undermine the
resilience of ecosystems and livelihoods. These ecosystem
and community based adaptation interventions collectively
enhance resilience to the impacts of climate change.
The 11 adaptation principles apply broadly to climate change
adaptation and resilience building among resource-

Vulnerabilities and Risks
• Poverty and lack of
livelihood opportunities
• Dependence on marginal
agriculture and natural
resources
• Lack of capacity and
appropriate technologies

ADAPTATION
PRINCIPLE 1
Poverty
Alleviation

Integrated crop and livestock
systems
Improved food security
Knowledge generation and
sharing

Vulnerabilities and Risks
Poor land use management
practices contributing to:
• Basal vegetation cover loss
• Increased erosion and
sedimentation of wetlands
and watercourses
• Excessive harvesting of
natural resources
• Loss of biodiversity

ADAPTATION
PRINCIPLE 3
Sustainable Land
Management

dependent communities. The specific adaptation actions
within each principle will vary from site to site depending on
the local context of ecological infrastructure, social capital,
local economies and governance systems.
Examples of some of the site-specific climate change risks
and vulnerabilities and the related adaptation actions that
were identified for the target sites during this Project are
illustrated below:

Livelihood diversification –
reduce resource-dependence
Introduce appropriate
technologies
Develop markets and
infrastructure

Vulnerabilities and Risks

ADAPTATION
PRINCIPLE 2
Climate-Smart
Agriculture

• Declining agricultural and
animal production
• Lack of effective erosion
control and conservation
focussed agriculture
• Extreme events seriously
compromise production.

Improved grazing
management systems
Improved soil and water
conservation
Implement rehabilitation
measures

Integrating ecosystem and community based adaptation for a resilient future
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Identify and create awareness
about technology options
Improve access and
affordability of technologies
Mainstream alt technologies
into livelihoods

Vulnerabilities and Risks

• Strong culture and

ADAPTATION
PRINCIPLE 5

•

Adaptive Land
Use Management

traditions restrict changes
in land use management
Many traditional land use
practices are no longer
effective under current
and future risks and
hazards

Access to funding to improve
resilience systems
Incorporation of adaptation
into development planning

• Food insecurity and

diseases undermining
households’ ability to
sustain themselves
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• Lack of local application of

ADAPTATION
PRINCIPLE 4

appropriate technologies

• Dependence on ineffective

Appropriate
Technologies

•

and inappropriate
technologies
Lack of awareness and
affordability about
alternative technologies

Introduce community based
monitoring systems
Introduce incentives to
encourage change and uptake
Strengthen environmental
education

Improved disaster management
plan and early warning system

Vulnerabilities and Risks

Vulnerabilities and Risks

ADAPTATION
PRINCIPLE 7
Promotion of
Health and
Well-being

ADAPTING TO A CHANGING CLIMATE

Vulnerabilities and Risks

ADAPTATION
PRINCIPLE 6
Resilience
Systems and
Funding

Enhance health care
interventions
Build capacity to effectively
deal with infectious diseases
Enhance nutritional and food
security interventions

• Climate variability combined
•
•
•

with poor agronomic and
livestock practices
Lack of available funding for
ongoing development and
adaptation
Weak early-warning systems
Increase in frequency of
extreme climatic events

Strengthen functionality of
governance structures
Develop enforcement
mechanisms
Develop adaptive
management strategy

Vulnerabilities and Risks
Degradation of ecosystems:
• Degradation of natural
vegetation, wetlands, etc.
• Transformation of natural
areas and increased
cultivation of marginal areas
• Overstocking of rangelands
• Loss of associated
ecosystem services

ADAPTATION
PRINCIPLE 9
Control Land
Transformation

Poverty alleviation to reduce
resource use dependency
Strengthen governance
systems for effective control
and management

• Lack of capacity at
governance level

• Policy, control, enforcement
•
•

and extension support
Lack of appropriate capacity
at household level
Livelihoods and agriculture
adaptiveness

ADAPTATION
PRINCIPLE 8

• Lack of effective land use
controls and regulation

• Limited integration

between local, district
and national policies and
regulations

Governance for
Improved Land
Use Management

Raise awareness of the
consequences of land
transformation
Optimise the use of existing
cultivated lands to reduce
transformation pressure
Set aside minimum areas
to be conserved

Enhance crop-based
livelihoods to reduce
expansion into marginal areas

Vulnerabilities and Risks

Vulnerabilities and Risks

ADAPTATION
PRINCIPLE 11
Enhance Local
Capacity

ADAPTATION
PRINCIPLE 10
Enhance
Biodiversity
Conservation

Vulnerabilities and Risks

• The clearing of natural
•
•

vegetation to expand
cultivation areas
Overutilization / over
harvesting of natural
resources
Impacts of climate change in
mountainous regions

Improving environmental
education and awareness
Develop locally relevant skills
and capacity
Enhance extension support

Integrating ecosystem and community based adaptation for a resilient future
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THE ROAD TO RESILIENCE
The route

Are we on the right track?

The route to long-term climate change resilience
needs to incorporate components of both EbA and
CbA. A robust adaptation strategy needs to integrate
the protection and use of ecosystem services as well
as interventions that address the priorities, needs and
capacity of the communities.

Adaptation is not accomplished in the short term. The
adoption of new and sometimes unfamiliar strategies,
particularly by risk averse poor rural communities, can’t
be achieved quickly. It requires ongoing mentorship,
encouragement and support.

The 11 adaptation principles that comprise the
adaptation strategy developed through this Project
incorporate both EbA and CbA interventions. They also
address issues of institutional and governance capacity,
financing and appropriate technologies.
Implementing the integrated adaptation strategy
incorporating actions across the 11 principles therefore
also needs a multi-disciplinary process. The principles
should not be implemented in isolation of each other,
but rather through a collaborative approach that takes
the actions under other principles into consideration,
and builds on synergies to strengthen and reinforce
adaptation successes.

However, the personal stories of some of the
stakeholders who have engaged in this Project illustrate
the impacts of the integrated adaptation approach
that is being implemented at the target sites in the
Highlands of Lesotho. These stories are evidence that,
while the road to resilience is a long one, this integrated
approach is contributing to progress in the right
direction - towards a climate change resilient future for
communities in the Highlands of Lesotho.

The process needs to include vertical integration
(between organisation and communities from grassroots
level to national, and even regional and international
levels). It also needs horizontal integration (between
implementing agents and stakeholders at each level of
implementation).
Finally, integration requires the commitment of
all stakeholders, from active participation of the
communities on the ground through to collaboration
and support from authorities, implementing agents and
policy makers at district and national levels.

Since the project came, that was the first time that we learnt about climate change.
We were seeing some changes but we could not pin point the cause - awareness was
created. What we learnt was that for us to adapt to climate change we have to manage
what we have already - meaning that we have to manage our resources, the natural
resources. What we learnt from the project, most importantly, was that we have to
conserve what we have.
MR LEBONENG RAPHEKO
‘Nqoe Community Council Member

22

ADAPTING TO A CHANGING CLIMATE

On the rangeland management field study we learnt that putting fires in to make
grasslands grow faster actually destroys the grasslands and causes other plants to disappear.
So we have tried to manage our rangelands in the same way so we can improve the
condition of those areas.
MRS ‘MALEROTHOLI QHOBELA
Chief of ‘Muela Community

An important thing we learnt from the project is that we have to have alternative
livelihood sources. We depend mostly on agriculture, and if the climate is changing (we are
already seeing that we are getting late rains, which means that we are not able to plant in
time), we need to have other sources of livelihoods so that we can adapt to climate change.
The project has showed us that, for example with agriculture, we should not just concentrate
on planting maize only but rather to have things like key-hole gardens where we produce
vegetables so that when there is drought we are still able to feed our families.

MR LEFU BOBOJANE
‘Muela Committee Member

Through the project we have learnt that there are varieties of agriculture seeds that
mature faster – this is something we did not know, we used to just focus on the seeds we
have always used. Therefore, even if the rains came late, we would be able to harvest
something.
MRS ‘MAKOALI MOTSOAHAE
‘Muela Community Member

Lesotho people’s livelihoods are largely dependent on livestock but the rangelands are
getting depleted. On the field study tour, we saw that with range management in place, we
could have good animals on the grazing lands. We need to encourage communities to
reduce pressure on rangelands as they cannot take all the animals. What we need to do is
to improve the quality and health of our livestock so that we can gain greater outputs from
fewer animals. We saw that a person with only a few, good quality and healthy cattle was
gaining a greater wool and mohair harvest than a person with a large herd. It was important
to bring such lessons back, and start practicing with our community members.

MR TEBOHO KHOTSO
‘Muela Community Council Member

I like the fuel efficient stove because it cooks well and only uses a small amount of
wood – we don’t have woodlots or trees close to our homes so this makes the wood we do
have last longer. I also like to use the wonderbag to keep the food cooking and to keep it
warm. It is also good because if it breaks or you want to make a new one, you can use grass
or polystyrene which is easy for us to get locally.
MARETHABILE MOTSIEE
Sepinare Community Member

Integrating ecosystem and community based adaptation for a resilient future
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