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INTRODUCTION 
 

Prioritising target areas where an Ecosystem Approach can effectively be applied to 

enhance Integrated Water Resources Management (IWRM) can be undertaken in a 

number of ways. In this case a risk and vulnerability mapping exercise has been 

undertaken as a component of the Framework to guide an Ecosystems Approach 

for IWRM in Lesotho. The relative risk and vulnerability mapping approach was 

undertaken for the Quthing District, as an example, and provides the spatial 

distribution of risk associated with climate change related hazards, that are then 

used to inform the components and activities included in the Framework.  

To determine and understand the relative risk and vulnerability in the Quthing District; 

this report covers the following:  

 A socio-economic overview of the Quthing District to understanding the status 

quo and thus the existing vulnerability and context of the study area. 

 Methodology for conducting the risk and vulnerability mapping. 

 Interpretation of the downscaled climate change projections. 

 Results and analysis of risk and vulnerability mapping. 

 Assessment of risks and vulnerabilities of a sample business sector. 

Downscaled climate change projections have been applied together with spatial 

climatological, biophysical and land use datasets to determine the distribution of 

climate change related hazards, vulnerabilities to these hazards and risks relevant to 

key sectors in the Quthing District that was sampled for the Framework. While for the 

purpose of the development of this Ecosystems Approach Framework the risk and 

vulnerability assessment was undertaken for the Quthing District, it can be replicated 

at a scale relevant to the IWRM initiative being addressed, e.g. at national scale, or 

at catchment scale. In addition, a risk and vulnerability assessment is not a 

prerequisite for an Ecosystems Approach for IWRM. Prioritising target areas for IWRM 

initiatives could be informed through a range of alternative processes depending on 

objectives and resource availability. 

 



OVERVIEW  OF THE QUTHING DISTRICT 
 

The socio-economic context of an area is important to understand when 

determining the regions risk and vulnerability, as it is the impact that projected 

climate changes and hazards have on the socio-economic environment that 

determines the relative risk. Therefore, before vulnerability can be determined, the 

socio-economic context must be defined and understood. This context is provided 

for the Quthing District, in which the project’s pilot sites are located.   

The Quthing District of Lesotho stretches across 

 two agro-ecological zones, namely:  

i) Mountains, and  

ii) ii) Senqu River Valley 

Figure 1: Districts and agro-ecological zones of Lesotho  (Source: BoS, 2010*) 

__________ 

*BoS. (2010). Statistical Yearbook, Lesotho Bureau of Statics, Ministry of Finance and Development 

Planning, Maseru 

While the mountain zone makes up the largest proportion of Lesotho (Table 1) the 

population density in the mountain zone is the lowest in Lesotho (at 21 people/km2). 

The population density in Senqu River Valley is the second highest, at 68 people/km2, 
which is even slightly higher than the national average.  



Zones 
Altitude (m above 

sea level) 

Area 

km2 

Percent of 

total area 

Total 

Population 

Population 

/km2 

Lowlands Below 1 800 5 160 17 1 064 404 206 

Foothills 1 800 – 2 000 4 553 15 242 756 53 

Mountains Above 2 000 17 910 59 383 729 21 

Senqu River Valley 1 000 – 2 000 2 732 9 185 744 68 

Lesotho 1 388 – 3 482 30 355 100 1 876 633 62 

Table 1: Size and distribution of population across the four agro-ecological zones (Source: BoS, 2010) 

DEMOGRAPHIC AND SOCIO-ECONOMIC PROFILE OF QUTHING DISTRICT 

 

The Quthing District is approximately 2 916 km2, with an estimated population of 

124 048 (in 2006) at a population density of 43 people/km2. The Quthing District’s 

population has seen a small increase, from an estimated 127 560 (in 1996) to 129 533 

(in 2011). The total Out-migration of people from the District is estimated to exceed 

the In-migration with a Net-migration of -7.6% estimated in 2011.  

 

Only 67.5% of the Quthing population is reported to have access to safe drinking 

water, which is also well below the national average of 72%.  An estimated 6.6% of 

the Quthing population between the ages of 6 and 24 has never attended school 

(well above the national average of 3.7%) (BoS, 2014b).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
__________  

BoS. (2014a) Statistical report No. 3: Continuous Multipurpose Survey: 4th Quarter 2011/2012 statistics, 

Lesotho Bureau of Statics 

BoS. (2014b). Key Findings Report: Lesotho Demographics Survey 2011, Lesotho Bureau of Statics8 

The density of people on arable land in Quthing District has decreased from an 

estimated 877 people per km2 of arable land in 1996 to 807 people per km2 of arable 

land in 2006. Despite this small decrease, this density far exceeds the national 

average of 658 people per km2, which illustrates the very high levels of pressure on 

arable land in the Quthing District. 
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Figure 2: Population in the Quthing District between 1986 and 2011 (Source: BoS, 2014a) 



LAND USE AND AGRICULTURAL PRODUCTION IN THE QUTHING DISTRICT 

 

Table 2 illustrates that there is an increasing trend in the total area cultivated in the 

Quthing District between 2008/09 to 2012/13. The area planted refers to all fields that 

were cultivated in a specified agricultural year which commence from the 1st August 

of the current year to the 31st July of the following year.  

 
Table 2: Area planted for all crops per District (Source: BoS, 2014a) 

However the small total area cultivated annually, relative to most other Districts, is an 

indication of the scarcity of arable land. Maize, wheat, sorghum and peas are most 

commonly planted, and in 2008/09 the Quthing District however had one of the 

highest yields of maize, sorghum, beans and peas, illustrating the intensity of the 

farming activities.  

  

LIVESTOCK PRODUCTION IN THE QUTHING DISTRICT 

 

Numbers of all livestock, other than horses, increased substantially in the Quthing 

District between 2006 and 2007. The number of cattle increased by 20%, sheep 

increased by almost 35%, goats increased by 21%, and donkeys increased by 49% 

(Table 3). 

 
Table 3: Livestock by District between February 2006 and February 2007 (Source: BoS, 2010) 
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Table 4: Livestock by agro-ecological zone between February 2006 and February 2007 (Source: BoS, 2010) 

There is increasing pressure on rangelands, with a very high density of livestock being 

supported in all of the agro-ecological zones, and in the Mountain zone in particular 

(Table 4). The stocking rates of sheep and goats are particularly high in the Mountain 

Zone (109 sheep/km2 and 77 goats/km2), with the density of cattle (46/km2) in this 

zone also much higher than any of the other zones (Table 5). 

 
Table 5: Density of livestock per agro-ecological zone  

 

  

In conclusion, the rangelands in the Quthing District are under extremely high 

pressure with stocking rates in most areas exceeding the carrying capacity. In times 

of drought in particular, this high grazing pressure drives rangeland degradation. 

Sustained grazing pressure over time reduces grass cover and soil is exposed and 

compacted, which inceases water run-off instead of infiltration, resulting in erosion 

and decreased soil moisture content.  Soil fertility is lost, the water table is lowered 

leading to artificially induced aridity, biodiversity is lost and land suitable for grazing 

and crop production is lost.  



RISK AND VULNERABILITY MAPPING  
 

This vulnerability mapping exercise has been undertaken to support and inform the 

development of an Ecosystems Approach Framework for Integrated Water Resource 

Management in Lesotho. The relative risk mapping approach followed for the 

Quthing District provides the spatial distribution of risk associated with climate 

change related hazards across this area and incorporates the pilot sites of the 

project.  

 

Downscaled climate change projections have been applied together with spatial 

climatological, biophysical and land use datasets to determine the distribution of 

climate change related hazards, vulnerabilities to these hazards and risks relevant to 

key sectors in the Quthing District. 

This section outlines the methodology, interpretation of the downscaled climate 

change projections, and analysis of the risk and vulnerability maps.  

 
METHODOLOGY  

 

1. Definition of Risk  

In the context of this project, risk is defined as the product of the likelihood of a 

climate change related hazard impacting on an activity/feature (land use sector or 

location) and the consequence of the hazard impacting that activity/feature or 

location.  

 

Hazard Likelihood X Hazard Consequence = Hazard Risk 

 

The likelihood component is determined based on the spatial distribution of climate 

change related hazards under future climate conditions. This was determined using a 

spatial approach whereby the distributions of selected hazards were mapped. The 

consequence component is determined using a simple vulnerability matrix which 

scores the vulnerability of each sector to each hazard. Vulnerability is thus a 

component of risk, together with the likelihood of occurrence.  
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2. Climate Change Related Hazards - Drivers of Risk  

A range of climate change related hazards were assessed for relevance to the study 

area. Four climate change associated hazards were identified as being of 

importance to the identified land use sectors. These were not selected particularly 

based on a dryer or wetter climate, but are simply a selection of hazards that have 

the potential to impact activities in the study area. These are: 

i. Reduction in mean annual precipitation and increased drought severity – 

Reduced annual precipitation places crop production under increased stress 

(relative to present). Drought severity is thus also increased with less base soil 

moisture and fewer alternative water supplies available. 

ii. Increased flood frequency and magnitude – Increased flood frequency and 

magnitude have significant impact potential in an area where floodplains are 

extensively used for agriculture, and limited resources are available to restore 

damaged infrastructure. 

iii. Increased soil erosion due to more intense rainfall – Soil erosion is a serious 

hazard in the Lesotho Highlands given the steepness of the majority of slopes 

and the intensive grazing of rangelands. This is already having an impact on 

rangeland quality and increased intensity of rainfall is likely to exacerbate the 

situation. 

iv. Loss of crop productivity through reduction in available heat units – A reduction 

in the available heat units can negatively impact crop productivity.   

These four hazards have been taken forward as drivers into the risk mapping process.  

3. Downscaling Climate Change Projections 

The fundamental factor in understanding the distribution of climate change related 

hazards is understanding the projected manifested effects of climate change. 

Various Global Circulation Models (GCMs) (i.e. models that simulate the dynamics of 

the climate system) are used internationally to project future climate conditions. This 

is a complex process and even through the different models use the same baseline 

data, they display different outcomes due to the parameters of each model. In spite 

of such differences, general climate change projection trends and patterns are 

evident as results display similar likelihoods. Projections regarding future climatic 

conditions are thus presented as a range with decision makers able to assess for 

themselves based on the level of risk they are willing to accept (CSAG, 2014).  

As the grid resolution of a GCM is very coarse, it is necessary to apply a procedure 

whereby finer-scaled information relevant to a study can be extracted. This scale 

conversion is referred to as ‘downscaling’. Downscaling proposes that the local scale 

climate is primarily a function of the large scale climate modified by some local 

forcing such as topography, continentality, proximity to oceans and lakes etc. The 

downscaling is accomplished by deriving the normative local response from the 

atmospheric state on a given day, as defined from historical observed data. 



The method recognises that the regional response is both stochastic as well as a 

function of the large scale synoptics. As such it generates a statistical distribution of 

observed responses to past large scale observed synoptic states. These distributions 

are then sampled based on the GCM generated synoptics in order to produce a 

time series of GCM downscaled daily values for the variable in question (in this case 

temperature and rainfall) (CSAG, 2014).  

There are currently more than 30 GCMs being applied internationally, all with varying 

methodologies and thus outcomes. The downscaling technique used is called Self-

Organizing Map based Downscaling (SOMD) developed by the Climate System 

Analysis Group (CSAG). This is a leading empirical downscaling technique for Africa 

and provides meteorological station level (or gridded) response to global climate 

change (CSAG, 2014). CSAG selected 10 of the GCMs for downscaling climate 

change projections for the Quthing weather station, applying meteorological data 

obtained from Lesotho Meteorological Services (LMS). The downscaled projections 

provide information on parameters such as likely changes to monthly and daily 

rainfall, dry spells, average and daily temperature, etc.  

Four Representative 

Concentration Pathways 

(RCPs) have been 

defined and used in the 

Intergovernmental Panel 

on Climate Change 

(IPCC) fifth Assessment 

Report (AR5). A single 

RCP contains information 

about how projected 

changes in greenhouse 

gases and aerosols 

concentrations (based 

on human activities) will 

influence the 

atmospheric radiative 

forcing in the future. 

There is one “low” 

scenario (RCP 2.6), two 

intermediate (RCP 4.5 

and RCP 6) and one high 

(RCP 8.5) (CSAG, 2014). 

Only the high RCP 8.5 

model (high scenario) is 

included in the results 

presented in this report.  



Graph 1: Historical records (1970 – 2001) illustrating average monthly 

variations in temperature and rainfall 

* http://cip.csag.uct.ac.za/webclient2/datasets/africa-merged-cmip5/ 

4. Downscaled Climate Change Projections for Quthing District 

Downscaled climate change projections for the Quthing Weather Station were 

downloaded from the CSAG Climate Information Platform (CIP)*. These projections 

were used to identify the likelihood of climate change associated hazards occurring 

in the Quthing District. The outputs of ten different GCMs for a range of variables are 

available and illustrated in the graphs to follow. These graphs demonstrate the 

projected monthly increase or decrease of selected climatic variables relevant to 

the hazards selected, for the 2040-2060 period. The data extracted for Quthing 

District were: 

- Total monthly rainfall 

- Average daily rainfall 

- Mean dry spell durations  

- Average Maximum temperature 

- Count of Hot days (>32°C) 

- Frost Days (<0°C) 

Graph 1 shows the historical rainfall and temperature record for the Quthing station. 

This is useful as a baseline against which present conditions can be compared and 

irregular events such as floods and droughts can be identified. It is also often useful to 

explore the observed average seasonality which describes the average values of 

variables at different times of the year.  

In summary, the climate in Quthing District is characterised by relatively cool summers 

with a daily average maximum temperature peak in January around 270C and cold 

winters with a daily average maximum temperature in June/July around 150C. The 

area experiences summer rainfall although some precipitation occurs in winter in the 

form of snow. 

 

 

 

http://cip.csag.uct.ac.za/webclient2/datasets/africa-merged-cmip5/
http://cip.csag.uct.ac.za/webclient2/datasets/africa-merged-cmip5/
http://cip.csag.uct.ac.za/webclient2/datasets/africa-merged-cmip5/
http://cip.csag.uct.ac.za/webclient2/datasets/africa-merged-cmip5/
http://cip.csag.uct.ac.za/webclient2/datasets/africa-merged-cmip5/
http://cip.csag.uct.ac.za/webclient2/datasets/africa-merged-cmip5/
http://cip.csag.uct.ac.za/webclient2/datasets/africa-merged-cmip5/


The projections of the different variables 

show a range of potential future changes, 

for example in total monthly rainfall (Graph 

2), as anomalies from the historical period. 

The range is derived by plotting the spread 

of 10 GCM projections (the undulating lines 

through the graphic) and eliminating the 

highest and lowest value for each month as 

outliers. The actual future climate might be 

represented anywhere in this range but it is 

important to make this range of projections 

explicit so that users can see what the 

results of all the model projections are. The 

results of the downscaling process for a 

number of key climate parameters for the 

Quthing weather station averaged for the 

period 2040 – 2060, are presented (Graph 2 

to Graph 7).  

 

Graph 2: Projections for changes in total monthly rainfall in the Quthing District (2040 – 2060) 

When interpreting the downscaled data, the colour of the range bar is important. 

Consider Graph 2 as an example which represents Total Monthly Rainfall in Quthing. 

Where the whole bar is represented in one colour (e.g. October), all models are in 

agreement (in this case that precipitation is projected to decrease or if it were blue, 

to increase). Where there are two colours on the bar, the models disagree on 

whether precipitation will increase or decrease. It is often better to focus on seasonal 

changes rather than individual months. For example, at times one may find that in a 

winter season, June may show a decrease in rainfall (Graph 2), but all other winter 

months (e.g. May, July and August) may indicate both an increase and decrease. 

Although there may possibly be increases, the evidence suggests that summer, for 

example, on the whole will be getting dryer. Shifts in rainfall seasons can also be 

identified by increases/decreases in rainfall during the transition months (March/April 

and September/October) (CSAG, 2014). In this case, the downscaled projections 

indicate a likely increase in monthly rainfall in the summer season (September – 

March), and a likely drying in the winter season (May – August) (Graph 2). 



The downscaled data also indicates that there is likely to be a change in the rainfall 

pattern in general (Graph 3) with potentially increased maximum daily rainfall, 

particularly in spring, and reduced maximum values particularly over the winter 
period.  

Graph 4: Projections for changes in mean dry spell durations in the Quthing District (2040 – 2060) 

Projections for mean dry spell durations indicate that dry spells in winter months may 

be prolonged by as much as 10 days, while in summer months the duration of dry 
spells may decrease slightly (Graph 4). 

Graph 3: Projections for changes maximum daily rainfall in the Quthing District (2040 – 2060) 



Graph 5: Projections for changes in average maximum temperature in the Quthing District  

(2040 – 2060) 

All 10 of the GCMs indicate a likely increase in average maximum temperatures in 

the Quthing District (Graph 5). An increase in average temperatures of between 1°C 

to just over 3°C is shown to be projected by 2040 - 2060. There is also an anticipated 

simultaneous increase in average minimum temperatures (Graph 6).  

Graph 6: Projections for changes in average minimum temperatures in the Quthing District  

(2040 – 2060) 



Projections for the number of hot days per month (with temperatures exceeding 

32°C) indicate a significant increase during summer months (additional 6-8 days / 

month), with a small chance of an increase in the number of hot days in the winter 

months (Graph 7). 

Graph 7: Projections for changes number of hot days (>320C) in the Quthing District (2040 – 2060) 

5. Likelihood of Hazard Occurrence: Understanding the Spatial Distribution of 

Climate Change Related Hazards 

i. Using downscaled climate change data – selecting a monthly value 

It is important to point out that, when selecting monthly projected values for climate 

variables such as rainfall and temperature, after excluding the highest and lowest 

values as outliers, the worst case scenario for each particular hazard was always 

applied. In the case of assessing precipitation for crop production, for each month, 

the GCM model projecting the 2nd worst rainfall value was therefore selected 

(excluding the absolute worst as an outlier).This ‘worst case scenario’ principle is in 

keeping with the recommended approach for the use of downscaled GCM data 

where the user is encouraged to determine their own appetite for risk (CSAG, 2014*) 

and was applied to ensure risk areas are easily identified. This is important to note 

since in some cases the majority of models may in in fact suggest an improved 

rainfall or temperature situation, yet the value selected for that month will always be 

the worst case which may indicate a worse-off situation. A good example of this 

would be the total monthly rainfall for September (Graph 2), where most models 

suggest a wetter situation, but the worst case is a slightly drier month. 

 

ii. Hazard 1 - Reduction in mean growing season precipitation (RGSP) 

In order to determine the distribution of this threat to maize cultivation in the Quthing 

District, both current (raster surface) and predicted (point data for selected weather 

stations) rainfall distribution data were utilised. An existing rainfall distribution layer 

(Schulze et al. 2008**) was transformed to a future modelled distribution surface using 

downscaled climate model data for the 2040 – 2060 period from the CSAG 

database***. 

_________ 
* CSAG. (2014). Background to Using the Climate Information Portal: User Focus Lesotho, Climate System Analysis Group, 
University of Cape Town  
**  Schulze, R.E., Maharaj, M., Warburton, M. L., Gers, C. J., Horan, M. J. C., Kunz, R. P., and Clark, D. J. (2008). South African Atlas 
of Climatology and Agrohydrology, Water Research Commission, South Africa. 
***  www.csag.uct.ac.za – GCM data was downscaled based on rainfall data sourced from Lesotho Meteorological Services 



This was achieved using an altitudinal calibration. The growing season rainfall data 

were then classified into rainfall categories, those being: 250-300; 300-350; 350-400; 

400-450; 450-500 and 500-550mm. Any area which received less than 350 mm of 

rainfall over the cropping season (November – February) was  considered likely to 

receive too little precipitation for effective maize production (Smith, 2006*). These 

areas were given a hazard likelihood score of 3. Areas receiving between 350 and 

400mm were considered moderately at risk (score of 2), and areas receiving greater 

than 400 mm were categorized as low risk (score of 1). A distribution map for this 

hazard was then generated using these scores. 

 

iii. Hazard 2 - Soil erosion  

Downscaled climate data indicates a strong likelihood that rainfall intensity will 

increase in this area. This is particularly apparent in the increased maximum daily 

rainfall in July, August, September and October. These months coincide with the end 

of winter, when basal cover after a dry winter is likely to be low, and soil is most 

exposed. Erosion is thus more likely to occur wherever it has the potential to occur. 

An erosion potential layer was therefore produced to provide an indication of areas 

likely to be impacted by soil erosion. This layer was developed using the method 

described in Pringle et al. (2014)** as a product of vegetation cover, slope and soil 

type. These components are discussed individually below.   

 

a. Vegetation cover (VC) 

Vegetation cover was assessed using a normalized differential vegetation index 

(NDVI) map. NDVI is a numerical indicator that uses the visible and near-infrared 

bands of the electromagnetic spectrum, to assess the level to which the target area 

contains healthy photosynthesising vegetation (i.e. absorbing most visible light and 

reflecting near infra-red wavelengths). In order to obtain an NDVI for the study site, a 

product of the Moderate Resolution Imaging Spetroradiometer (MODIS) satellite was 

used. The MOD13A1 NDVI products, which are derived from MODIS satellite imagery, 

are derived every 16 days at a 500 meter spatial resolution. Globally, the MODIS NDVI 

product comes with pixel values ranging from -0.2 to 1, with -0.2 indicating the least 

healthy and least green vegetation and 1 indicating the healthiest and greenest 

vegetation.  

 

The NDVI product that was used for the Quthing District ranged in value from 0.21 to 

0.56. This dataset was then classified into three classes, using a quantile classification 

method.  The first class ranged from 0.21-0.36 and was given a score of 3 (least 

healthy/green vegetation and most likely to erode); the second class ranged from 

0.37-0.41 and was given a score of 2 (Moderately healthy/ moderately green 

vegetation) and the third class ranged from 0.42-0.56 and was given a score of 1 

(most healthy/most green vegetation and least likely to erode). It is assumed that the 

temporal disturbance of any vegetated cover is an important factor in determining 

the erodibility of land that is perhaps not captured in an NDVI assessment. Land that 

has been disturbed is more likely to be eroded than undisturbed land. Land use was 

therefore taken into account in determining susceptibility to erosion. A land cover 

data set was used to identify cultivated land and settlements where disturbance of 

the vegetative cover is frequent. Cultivated areas were scored as being highly 

susceptible to erosion (3). Settlements were likewise considered disturbed land and 

allocated a 2.  

__________ 
* Smith, B. (2006). The farming handbook. University of Natal Press. 
** Pringle, C. Quayle, L. Mzobe, P. and Peerbhay, K. (2014). Prioritising ecological infrastructure to maintain livelihoods and the 
Polihali Dam in Lesotho. A report by the Institute of Natural Resources to the Council for Scientific and Industrial Research as part 
of the Project for Ecosystem Services (ProEcoServ) funded by the Global Environmental Facility. 
 



A vegetative cover score was then generated by unioning the NDVI score layer with 

the land disturbance layer, selecting the worst case score for all resulting areas.  

 

b. Slope (S) 

Slope for the study site was derived using a 90m digital elevation model (DEM) which 

was used to classify slopes into three categories, those being, relatively flat (200); 

moderate (200 – 400) and steep (> 400). The steepest slopes are those most 

susceptible to erosion and were thus scored as a 3. Moderate slopes were scored as 

a 2 and relatively flat slopes as a 1 as the least likely slopes to erode.   

 

c. Soil Type (ST) 

Using the limited soils data available for the Lesotho Highlands, six different soil types 

were identified as occurring in the study area. These are: (1) Litho-soils on lava; (2) 

lithosols on lava/calcimorphic soils; (3) Claypan soils; (4) Fersiallitic soils; (5) lithosols on 

ferromagnesium/sedimentary rocks and (6) vertisols/calcimorphic soils. These soil 

types were then grouped into three categories based on their erosion potential and 

were given a score from 1 to 3, where 1 indicated low erosion potential, 2 indicated 

moderate erosion potential and 3 indicated the highest erosion potential. Category 

1 included Litho-soils on lava, category 2 included lithosols on lava/calcimorphic soils 

and category 3 included the 4 remaining soil types.  

 

d. Erodibility Layer 

Each of the input components were scored as described and then combined using 

a spatial calculator in GIS using the equation below to achieve an erosion 

susceptibility layer. 

 

EROSION POTENTIAL = (VC) x (S) x (ST) 

 

The likelihood of the occurrence of erosion was then reduced to a score out of 3 by 

classifying the Erosion Potential score into three groups using a quantile approach. 

The resulting groups and their allocated hazard scores are as follows: 

 

 

 

 

 

 

4. Hazard 3 - Flooding 

By the same justification as that used for 

the inclusion of erosion as a likely hazard, 

flooding has been included as a hazard 

likely to be associated with the future 

climatic conditions in the study area. 

Given the likely increase in monthly 

precipitation (Graph 2) and the likely 

increase in maximum daily rainfall (Graph 

3), it is likely that the instances of flooding 

and magnitude of flooding events will 

increase. Areas prone to flooding were 

thus mapped as probable flood hazard 

zones. 

 

Likelihood of Erosion Erosion potential score range Hazard likelihood score 

Unlikely 0 – 7 1 

Moderately likely 8 – 14 2 

Highly likely 15 -27 3 



Flood risk mapping was conducted based on the potential for areas to be flooded 

given a particular rise in river level. This was achieved using a current river GIS layer 

and a Digital Elevation Model (DEM). The river layer was converted to grid format 

and combined with the DEM so that the river raster contained elevation information 

from the DEM. Using an altitudinal buffer approach, a Euclidian Allocation analysis 

was undertaken to assign pixels of a blank grid (same extent and pixel size as the 

DEM) to the nearest river pixel and allocate it the river pixel’s altitude. This layer was 

then subtracted from the original DEM to identify areas located adjacent to the river 

which were within 3m or 5m of the river altitude. A 3m rise in river level was used in 

order to demarcate areas which would be susceptible to flooding given a moderate 

and thus relatively frequently occurring flood.  The 5m assessment suggests areas 

likely to be flooded given a large but infrequent flood. All areas within the 3m flood 

zone were allocated a 3 (relatively high likelihood of flooding) while areas outside 

the 3m zone, but within the 5m zone were allocated a 2 (moderate likelihood of 

flooding). 

 

6. Hazard 4 - Reduction crop productivity due to reduced growing season heat 

units 

Temperature class durations are important in the biology of all plants. In maize plants, 

availability of heat units (HUs) during the growing season is an important factor in the 

productivity of the crop. In the Highlands of Lesotho, the length of the growing 

season is to some extent determined by HU availability and a reduction in HU 

availability during the short growing season will have a significant impact on crops in 

this marginal production area. Given sufficient rainfall, HUs can be the limiting factor 

in crop productivity.  

 

In order to determine the distribution of the hazard, projected rainfall and HU data 

were combined. Heat units for the Quthing district were determined using the same 

process that was used for the rainfall distribution calibration. Present day HU 

distribution was calculated from raster temperature data from Schulze (2006) 

calibrated using present day climate data from CSAG. HUs were calculated using 

the minimum and maximum temperature as well as the number of days in each 

month as per the method given by Smith (2006). Projected temperature data from 

the CSAG database was then used to map the future distribution of HUs. It is 

important to note that heat units were only considered and calculated for months 

that fall within the cropping season (November to February). Maize productivity was 

then classified using the thresholds outlined in Table 6. 

 

 

 

 

 

 

 

 

 

7. Consequence of Occurrence: Spatial Distribution of Vulnerability to Hazards 

i. Consequence scoring 

The consequence component (vulnerability) of the risk mapping exercise was 

undertaken using a simple expert opinion based approach. This approach identified 

and scored the relative vulnerability of different sectors active in the study area to 

Rainfall Heat Units Productivity Hazard Likelihood Score 

>400 mm  >700 HU High Productivity 1 

<400 mm <700 HU Low productivity 3 

<400 mm >700 HU Moderate productivity 2 

>400 mm <700 HU Moderate productivity 2 

Table 6: Crop productivity matrix based on available growing season heat units and rainfall 



the identified hazards by asking the question “what is the level of negative 

consequence for sector activities given the occurrence of a particular hazard?”.  

Scores were allocated according to Table 7. The results of this process are provided 

in Table 8. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ii. Land Use 

The consequence scores arrived at are given spatial expression using a land cover 

map where all land use features in the map (i.e. each cultivated field, each 

settlement etc.) are allocated a consequence score for each of the hazards in the 

map as per Table 6. A land use map was developed to support this process based 

on a land cover map of the District (Figure 3). The original land cover classes were 

condensed into 6 land use classes based on the sectors included in this process: 

Cultivation, forestry, grassland grazing, wetland grazing, settlement and water 

bodies. Water bodies occupy a very small area of this District and are not in 

themselves an activity. They were not considered further in this assessment. 

 

A review of the land use map indicates that the primary agricultural production and 

settlement areas are in the lower altitude northern and western area of the District, 

predominantly in the river valleys. The southern and eastern higher altitude areas are 

characterised by larger areas of untransformed land comprising Afro-alpine 

grassland in the highest areas and Afromontane grassland and shrubland in the 

slightly lower reaches of the high altitude areas.  Not all the untransformed areas are 

well-managed and extensive areas are degraded due to intense settlement 

pressures, over grazing, poor fire management and erosion. The most degraded 

areas tend to occur in the valleys starting in the central areas and spreading o the 

lower altitude areas in the western side of the District. The higher altitude Alpine 

regions tend to be in better condition due to less intense utilisation pressure and the 

absence of permanent settlements. 

 

 

Consequence 

level 

Score Description 

Severe 3 Hazard impacts the viability of the activity. Communities/sectors have 

few alternatives and livelihoods are threatened. 

Moderate 2 Hazard impacts on the activity but not to the extent of being critical. 

Limited 1 Hazard impacts are of limited consequence. Activity is not threatened, 

but certain non-critical aspects may be impacted 

None 0 The hazard has no meaningful impact on the activity. 

Table 7: Hazard consequence level assessment framework 

Table 8: Results of hazard consequence assessment 

Sector 

Reduction in mean 

growing season 

precipitation 

Soil Erosion Flooding 

Reduction in 

growing season 

heat units 

Cultivated Agriculture 3 3 2 3 

Grazing - Grassland 3 2 0 0 

Wetland 1 2 0 0 

Forestry 2 2 1 1 

Human settlement 1 2 3 0 



Wetlands are shown to be located predominantly in the higher and mid sections of 

the study area.  The Lets’eng-la-Letsie Wetland, which is an internationally 

recognised RAMSAR site, is located in the north eastern portion of the district in the 

Alpine reaches. This wetland particularly, but all wetlands to some degree, are 

critically important ecological infrastructure providing regulating services that are 

important for water yield as well as provisioning services such as foods and fibre 

plants for households, fodder for livestock, as well as medicinal  

and craft resources that are all critical for supporting local  

livelihoods. For this reason wetlands  

have been singled out as a  

particularly important  

ecosystem. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

8. Climate Change Risk Mapping 

i. Hazard risk maps 

Risk maps were then generated for each hazard by multiplying the hazard 

probability score map by the consequence score map. This resulted in a hazard risk 

score for all land use features, which when mapped, provides an indication of the 

distribution of risk related to that particular hazard across the Quthing District. These 

maps are shown in Figures 3 – 8. The equations for these four maps are as follows: 

1. Erosion Risk (ER) = Ero Likelihood x Ero Consequence 

2. RMAP Risk (RR) = RMAP Likelihood x RMAP Consequence 

3. Flood Risk (FR) = Fld Likelyhood x Fld Consequence 

4. Productivity Risk (PR) = HU Likelihood x HU Consequence 

 

 

Figure 3: Current Land Cover in the Quthing District 



ii. Accumulated Risk Hotspot map 

An accumulated risk hotspot map was then generated by summing the risk scores for 

each of the hazards for each land use feature. This map is presented in Figure 8. The 

risk mapping process can be summarised as per the equation below: 

Accumulated Climate Change Risk Score = ER + RR + FR + PR 

 

 

RISK MAPPING RESULTS 
 

The risk associated with reduced MGSP and increased drought severity (Figure 4) is 

most intense in the central, western and northern areas, which coincides with the 

most intense settlement and agriculture pressures. Areas prone to the highest erosion 

risk (Figure 5) are distributed across the District and in areas characterised by the 

steep valley slopes, intense grazing areas and intense crop production areas.  

Areas with a high risk of reduced crop productivity are distributed throughout the 

primary crop production areas in the northern and western areas (Figure 6). 

Agriculture production in the Quthing District is therefore highly vulnerable to climate 

change, threatening food security and well-being of a high percentage of the 

District’s population. 

 

Flooding risks in the District are relatively low largely due to the steep topography of 

the area and areas at risk are restricted to areas along the middle to lower reaches 

of the larger rivers in the central and western areas of the District (Figure 7). 

The integration of these four hazard categories highlights the vulnerability hotspots in 

the District (Figure 8). The most vulnerable areas are the most intensively settled and 

farmed areas in the western and northern areas of the District. The land uses most at 

risk are the urban and rural settlements (drought vulnerability) and crop production 

and grazing in the B- and C- grazing areas (erosion and reduced crop productivity 

vulnerability).  

 

The Lets’eng-la-Letsie Catchment is located in a moderate risk area with respect to 

reduced precipitation and with respect to erosion. This highlights the simultaneous 

importance and vulnerability of this system which, during dry periods provides 

important buffering services, but is vulnerable to increased land degradation. 

Wetlands in general are seen to be islands of lower risk dotted around the study area 

(Figure 8) and are likely to provide a buffering capacity to the impacts of climate 

change related hazards. This is particularly so in the mid-catchment where wetlands 

are accessible to the more densely settled communities in the lower lying areas. 

Increased use of these resources however is likely to bring about greater 

degradation in the long term unless this is regulated. 

 



Figure 5: Erosion Risk Map in the 

Quthing District (2040 – 2060) 

Figure 4: Reduced Mean Growth Season Precipitation 

(Drought) Risk Map in the Quthing District (2040 – 2060) 



Figure 6: Reduced Crop Productivity 

Risk Map in the Quthing District 

(2040 – 2060) 

Figure 7: Flood Risk Distribution Map 

in the Quthing District (2040 – 2060) 



Figure 8: Integrated Vulnerability Hotspot Map in the 

Quthing District (2040 – 2060) 

ASSESSMENT OF RISKS AND VULNERABILITIES OF 
CHANGES IN ECOSYSTEMS AND CLIMATE CHANGE 

TO BUSINESS SECTORS* 

 

The projected impacts of climate change on water resources threatens the security 

of all sectors dependent on water resources availability (LMS, 2013*). The contribution 

of ecosystem services to water security is recognized by the Government of Lesotho 

and the rehabilitation of degraded rangelands and wetlands has become a priority 

(LMS, 2013).  

_________ 
* This section draws from findings presented in Lewis, F., Browne, M., Quayle, L., Oosthuizen, S., and Peerbay, K. (2015). Mapping 

Climate Change Vulnerability and Potential Economic Impacts in Lesotho: A Case Study of the Katse Dam Catchment. Institute 

of Natural Resources NPC. Pietermaritzburg. 

** LMS (Lesotho Meteorological Services). (2013). Lesotho’s Second National Communication under the United Nations 

Framework Convention on Climate Change. Lesotho: Ministry of Energy, Meteorology and Water Affairs. 



While the contribution of ecosystem services to ecological production and human 

well-being is relatively well investigated and understood, the contribution of 

ecosystems to economic production in Lesotho is less well researched and 

understood. Given the focus of this investigation on water resources in the context of 

IWRM, this investigation focusses on the dependency and risk of changes in water 

supply and hydrologic services (in the context of climate change) for selected 

business sectors in the Quthing District. 

 

Formal business sectors in the Quthing District are relatively limited, however wool 

and mohair production is a key sector in the District*. Wool and mohair production is 

highly dependent on the water resources (i.e. water as an input to livestock 

production). An attempt was therefore made to assess the current status and 

economic contribution of the sector, identify the key ecosystem dependencies 

(hydrologic attributes and ecosystem processes), establish potential environmental 

threats (management threats are not considered) or costs of changes in ecosystems 

and ecosystem function and identify the relevant biophysical and anthropogenic 

responses to climate change that could influence business activities.  

 

 

BACKGROUND TO THE WOOL AND MOHAIR SECTOR 
 

In rural Lesotho, agriculture is a primary or at least an important supplementary 

source of income for more than 50% of the population and provides livelihood 

sustenance for 90% (IFAD, 2014**). The sector employs almost 60% of the labour force 

(on subsistence farms) and contributes roughly 8% to the GDP (2011) (IFAD, 2014). This 

rural economy is dominated by livestock production which alone contributes 4.8% of 

GDP, of which wool and mohair are the main agricultural exports. Lesotho is the 

world’s second largest producer of mohair and produces 14% of global production. 

 

Wool and mohair production provides a very important source of income in rural 

communities and makes a significant contribution to addressing poverty in Lesotho 

(IFAD, 2014). Production is primarily undertaken by smallholder farmers and most of 

the livestock are farmed in the mountain areas, where poverty levels are very high. 

The wool and mohair sector generates benefits for more than 50 000 farming 

households directly and an additional 130 000 Basotho indirectly as part of the 

Lesotho wool and mohair value chain (IFAD, 2014).  

 
A significant proportion of the Lesotho wool and mohair 

production is sold through the Lesotho National Wool and 

Mohair Growers Association (LNWMGA) in partnership 

with the South African broker BKB Ltd. BKB Ltd employs 

approximately 1 700 people to shear 5.8 million animals 

for the South African wool and mohair industry. Of these 1 

700 people, 80% are Lesotho citizens (BKB, 2014***). 

__________ 
* While there is also a small Recreation and tourism sector this is not explored further in 
this investigation. 
** IFAD (International Fund for Agricultural Development). (2014). Kingdom of Lesotho 
Wool and Mohair Promotion Project (WAMPP), detailed design report. Rome: IFAD, 
United Nations. Available at 
http://ifad.org/operations/projects/design/112/esa/Lesotho.pdf (accessed March 
2015).  
*** BKB. (2014). Annual Report 2014. Available at http://www.bkb.co.za/  (accessed 
March 2015).  



PRODUCTION RATES AND YIELDS 
 

The yield of wool and mohair increased from the 2011/12 to 2012/13 period (Figure 

9). This trend appears to be a result of an increasing number of animals (both sheep 

and goats) being shorn*.  

 

Annual yield rates for Lesotho average 2.6 kg/head for wool and 0.8 kg/head for 

mohair, compared to estimated rates of 5.7 kg/head for wool and 3.2 kg/head for 

mohair in South Africa (IFAD, 2014). Since much of the wool and mohair produced in 

Lesotho is sold through South African markets and auctions, Lesotho producers 

receive a below auction price (auction price excluding broker fees, transport, taxes 

etc.). Tregurtha (n.d)** indicated that Lesotho producers receive less than 60% of the 

auction price.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
RISKS AND VULNERABILITIES OF THE SECTOR  

 
Communal rangeland is the predominant source of livestock feed in Lesotho; 

grasslands/rangelands are therefore key to wool and mohair production. Grassland 

makes up the largest proportion of the land cover in the Quthing District. Wetlands 

are also significant as they also play a key role in livestock production by providing 

high quality grazing (wetlands grasses and forbs are highly palatable to livestock) 

and access to water for livestock consumption. Stream-flow regulation and the 

storage and release of water by wetlands provide access to water for livestock. 

Rangelands and wetlands play a key role in supporting livestock numbers and 

ensuring livestock condition and therefore, wool and mohair quality.  

 

________ 
* Note: Data for numbers of livestock shorn was available for every second year and showed an increase in the number of 
animals shorn over time (2008/09, 2010/11, 2012/13) 
** Tregurtha, N. (No Date). Enhancing the structure and performance of value chains: A case study of the Lesotho wool and 
mohair sector. Available at http://www.value-chains.org/dyn/bds/docs/452/Tregurtha.pdf (accessed March 2015).  
  

 

Figure 9: Yield of wool and mohair from 2008/09 to 2012/13 

http://www.value-chains.org/dyn/bds/docs/452/Tregurtha.pdf
http://www.value-chains.org/dyn/bds/docs/452/Tregurtha.pdf
http://www.value-chains.org/dyn/bds/docs/452/Tregurtha.pdf


The wool and mohair sector is threatened by a decline in production and 

productivity exacerbated by overgrazing (IFAD, 2014). Both yield quantity and 

quality are important considerations in wool and mohair production; there is a price 

premium for improved fleece quality. Livestock condition is a key aspect of wool and 

mohair production. Yields of wool and mohair from sheep and goats in Lesotho are 

low compared to fleece weights elsewhere (IFAD, 2014). Poor yields and the high 

mortality (especially over winter) result from poor nutrition, restricted access to 

improved genetic material and poor animal health (IFAD, 2014). In Lesotho, livestock 

condition is closely related to rangeland condition. The long-term ability of Lesotho’s 

rangelands to support livestock has been compromised through both climatic and 

anthropogenic factors. With the conversion of grasslands to alternative land use 

(cultivation, water-related infrastructure) livestock are compelled to forage in smaller 

and unsuitable areas (such as steep slopes and riparian zones). Soil erosion is 

accelerated and riparian and wetland zones are damaged causing further declines 

in rangeland condition and reducing fodder quantity and quality.  

 

Temperatures and rainfall changes have implications for vegetation growth, soil 

cover and regeneration of the rangelands. Dry episodes cause a reduction in soil 

cover, exposing the soil to wind and rainfall erosion (IFAD, 2014). High temperatures 

affect vegetation growth, often positively, but they can also increase the loss of soil 

moisture through evapotranspiration (IFAD, 2014). Some plant species may die due 

to insufficient water, while other species may become dominant (IFAD, 2014). Future 

predictions of reduced and delayed precipitation indicate a possible loss of nutritious 

grass varieties (LMS, 2001*). Rangeland quality may decline if unpalatable or non-

nutritious plants dominate with serious consequences for livestock productivity. Burry 

weeds and other thorny/sticky plants that become attached to the livestock fleece 

affect the quality of the shorn product (the wool/mohair is damaged during the 

removal of burrs/seeds).Unwise veld burning practices are an additional source of 

rangeland degradation (Department of Water Affairs, 2008**). Over-frequent burning 

along with heavy grazing pressure reduces vegetation cover and increases soil 

erosion. Several environmental related threats to the wool and mohair industry are 

outlined in Table 9.   

 

 
_____________________ 

* LMS (Lesotho Meteorological Services). (2001). Climate Change in Lesotho: A Handbook for Practitioners. Lesotho: Ministry of 
Natural Resources. 
** Department of Water Affairs. (2008). Metolong Dam Environmental and Social Impact Assessment Volume 1 – Main Report. 
Lesotho: Lesotho Government: Department Of Water Affairs, Lowlands Water Supply Unit.  
 



Hazard Effect Implications for Business 

Overstocking 

Rangeland degradation 

Drought 

- Further fodder reduction 

- Already feed shortages 

estimated 40% deficit in the 

national feed balance 

- Increased fodder purchases 

- Low birth weights and poor 

survival rates of young 

animals – linked to seasonal 

shortage of fodder 

- Crop residues used as winter 

fodder – transport costs 

Climate - Heavy rains, floods & rock 

slides 

- Rangeland degradation, top 

soil loss 

- Livestock mortality 

- Damage to infrastructure 

(shearing sheds) 

  

Drought 

Wetland degradation 

Erosion – siltation of water 

courses 

- Reduced water 

available/accessible for 

livestock watering 

- Reduction in livestock 

condition reduces yield and 

wool & mohair quality (which 

affects price) 

- Mortality 

Reduction in livestock condition 

Vegetation influences – ‘burry’ 

weeds and changes in seasonal 

patterns influence quality of 

fleece 

- Reduction in wool & mohair 

quality  

- Lower price for poor quality 

wool/mohair, prices depend 

on the grade (quality) of the 

wool/mohair 

Increased rain intensity  

Temperature 

- Disease - erosion exposes 

previously buried anthrax 

spores, warmer temperatures 

increase disease burden 

- Bans on importation by 

purchasing countries 

- Animal mortality 

- Vaccination & health care 

costs 

Climate change - Climate variability - Delayed onset of breeding 

season 

- Mortality (feed shortages, 

snow) 

Table 9: Environment related threats to the wool and mohair industry in Lesotho 

a). Overstocking 

In 1998/99 overstocking rates were estimated at 17% (Chapeyama, 2004*) based on 

animal unit equivalents and a carrying capacity of 582 000 animal units (Table 10). 

Since then, there has been an increase in total livestock numbers, but a decline in 

the numbers of large livestock (cattle and horses/donkeys/mules).  

Sheep numbers declined from 1983/84 to 2003/04, but then increased after the 

closure of the national abattoir in 2003. The rise in sheep population is a result of rising 

wool prices as well as a lack of commercial facilities through which to sell livestock, 

and perceived low prices for live animals sold for meat or other industrial uses (IFAD, 

2014). 

 

Important to note, is that the keeping of livestock in Lesotho is not only an economic 

or subsistence agricultural practice, but is a social and cultural practice (Department 

of Water Affairs, 2008). Livestock are considered a form of wealth and it is desirable 

to own large numbers, which poses challenges to any effort to reduce livestock 

numbers. 

_________ 
* Chapeyama, O. (2004). Rangeland Management in Lesotho: Report on Assessment of Needs for Reintroduction of Grazing 
Fees. Gaborone: Chemonics International, Inc. Available at www.sarpn.org/documents/d0001094/ (accessed March 2015). 



b). Feed Shortages 

The nutrition of sheep and goats is a critical factor of wool and mohair production. 

Poor nutrition results in low rates of production (growth and reproduction) and 

affects the immune system and the ability of an animal to fight disease (IFAD, 2014). 

In Lesotho, livestock feed is derived almost entirely from the already overgrazed 

rangelands (IFAD, 2014). While crop residues are used in winter to supplement 

fodder, quantities are not sufficient to act as a substitute or replacement for grazing. 

There is an estimated 40 % deficit in the national feed balance in Lesotho. 

 

Production also faces a seasonal shortage of fodder; feed can be adequate during 

the summer season when most of the rain falls, but in very short supply in the winter 

when any remaining grazing is of very low nutritional value (IFAD, 2014). Livestock 

experience severe weight loss during this time, temperatures are also very low and 

this is the period just prior to lambing and kidding when heavily pregnant animals 

have increased nutritional demands (IFAD, 2014). Poor nutrition results in low birth 

weights and poor survival rates in new-born lambs and kids. 

 

 

 

 

 

 

 

 

 

 

 

c). Poor Fleece Quality 

Prices for wool and mohair vary with the grade or quality of the fleece. A lower 

grade or quality fetches a lower price and reduces overall revenue (unless the 

quantity produced is increased). As an example, yields for the 2012/13 season were 

used to show the variation in the value of production depending on the fleece 

grade (Table 11).  Environmental factors affecting fleece quality include: 

- Nutrition – poor nutrition reduces the diameter of the fibre which creates 

weak areas that are susceptible to breaking 

- Damage to fleece from burrs/sticky seeds – fleece that contains plant 

contaminants will be graded lower, fibres are broken or damaged as 

burrs/seeds are removed.  

 

 

Livestock 1998/99** 2012/13*** Change 

Cattle 580 000 548 000 Decrease 

Sheep 1 132 000 1 410 000 Increase 

Goats 749 000 839 000 Increase 

Horses, donkeys, mules 251 000 59 731 Decrease 

TOTAL 2 712 000 2 856 731 Increase 

Animal unit equivalents 679 000 n/a   

Carrying capacity 582 000 n/a   

Overstocked (%) 17 ?   

Table 10: Lesotho livestock numbers, 1998/99 and 2012/13 

_________ 
* Chapeyama, O. (2004). Rangeland Management 
in Lesotho: Report on Assessment of Needs for 
Reintroduction of Grazing Fees. Gaborone: 
Chemonics International, Inc. Available at 
www.sarpn.org/documents/d0001094/ (accessed 
March 2015). 
** The conversion of livestock numbers to animal 
unit equivalents was not provided in the study. 
Data obtained from Chapeyama, O. (2004). 
Rangeland Management in Lesotho: Report on 
Assessment of Needs for Reintroduction of Grazing 
Fees. Gaborone: Chemonics International, Inc. 
Available at www.sarpn.org/documents/d0001094/ 
(accessed March 2015). 
*** Data from BoS (2014b). 



2012/2013 season 

Highest price Average price Lowest price 

Wool 

Price (M/kg) 72 55,52 40 

Revenue (M millions) 16,9 13,0 9,4 

Mohair 

Price (M/kg) 116 74,93 47 

Revenue (M millions) 4,0 2,6 1,6 

Table 11: Annual value of wool and mohair production of the study area for varying fleece qualities 

(and therefore varying price/kg) * 

_________ 
*  Note: Estimates were based on auction prices received for Lesotho wool and mohair, and study area yields, yields are held 
constant while price/kg for 2013/2014 varies with grade (prices from Lesotho Wool and Mohair Authority). 

d). Mortality  

High livestock mortality rates are a serious threat to the industry and incur the cost of 

replacing the animal and the income stream forgone from its loss (if not replaced 

with an equivalent). Given the already vulnerable nature of the livestock sector in 

Lesotho, increases in mortality could significantly reduce production and even 

collapse the sector. Many Basotho are employed in the wool/mohair sector (as 

herders, shepherds etc.) and a contraction in the sector could lead to significant job 

losses with few options for alternative employment. Lesotho livestock mortality 

numbers are shown in Figure 10. 

 

Mortality for both sheep and goats spiked in the 2010/11 agricultural year, but 

declined thereafter. Heavy rains and floods (and rock slides) experienced during 

December 2010 and January 2011 could account for the sudden increase in 

livestock mortality for the 2010/11 period (LMS, 2013). Environmental factors affecting 

mortality include: 

- Nutrition (drought, overgrazing) 

- Temperature (cold, snow) 

- Heavy rainfall (floods, rock slides) 

- Disease burden 

 

In the case of the sheep mortalities for the 2012/13 period, 27% were from disease, 

whereas 42% of goat mortalities were from disease for the same period (BoS, 2014b).  

The disease Anthrax is a concern for the wool and mohair industry, both because of 

the associated mortality, and because any occurrence of the disease in the country 

results in an international ban on the importation of Lesotho’s wool and mohair (IFAD, 

2014). There is increasing evidence in Lesotho that Anthrax is a climate sensitive 

disease (IFAD, 2014). Increased rain intensity and more erosion unearthing anthrax 

spores from previously buried anthrax infected carcasses has been associated with 

its occurrence and geographic spread (IFAD, 2014). Anthrax infection will likely 

increase during drought periods as animals search through exposed/bare soils for 

food (LMS, 2013).  



Figure 10: Lesotho livestock mortality, 2008/09 to 2012/13 

CONCLUSION 
 

This ‘economic impact’ approach highlights the potential threats to key business 

sectors such as wool and mohair production, associated with vulnerabilities to 

projected climate change and related impacts to ecosystems, particularly 

hydrological services. The hydrological functions of the ecosystems in the Quthing 

District play an important role in supporting the core economic activity of the District. 

Changes in these functions pose various threats to economic production that, if not 

mitigated, could cost the sectors in terms of lost revenues and/or increased 

production and maintenance costs.  

 

Both rural livelihoods and economic sectors rely on the integrity and functioning of 

the ecosystems. Therefore, the condition and the management of these ecosystems 

should be of concern to national and individual interests. Strategic investment in 

IWRM can be an effective means of securing crucial inputs and services, thereby 

reducing risk and ensuring human well-being and security of key business sectors.  
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