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Abstract 

This study assesses the impact of Climate Change on water resources in the Lwitikila 

River located in Mpika District of Northern Zambia. In the past few years, 

downstream water users have had conflicts over the use of limited water resources in 

Lwitikila River. There are reports that the old furrows taking water from the river have 

dried up. The local people have also indicated that the quantity of the water in the river 

has reduced greatly such that they have been forced to construct new furrows that take 

water to their gardens. Therefore, the main aim of this study is to find out the impact 

of climate change on water resources in the Lwitikila River. The study analyses the 

effects that temperature, sunshine hours and rainfall variations have on discharge and 

water level measurements. Furthermore, the study assesses the local people’s response 

and adaptability strategies to the effects of climate change. 

In order to effectively conduct this study, hydrological and meteorological data 

ranging from 1969 to 2008 has been used and was obtained from the Departments of 

Water Affairs and Meteorology respectively. The data which originally consisted of 

daily readings was computed using Excel into monthly and annual averages and 

thereafter analysed using graphical correlation method. An interview guide was used 

to obtain qualitative data from the locals and other professionals with knowledge and 

experience of climate change and its adaptability strategies.  

Results obtained from the study indicate that mean temperatures and maximum 

October temperatures have increased in the last ten years in the range of about 0.15⁰C 

to 0.20⁰C and have probably led to increased annual rainfall ranging between 30mm 

and 40mm which has in turn contributed to high water levels and flows thereby 

causing flooding in some low lying areas of Mpika District. The study has shown that 

apart from variations in temperature, sunshine hours and rainfall, there are many other 

factors that affect water level and discharge in Lwitikila River. Among the prominent 

factors observed to be affecting water level and stream flow are unlawful diversions of 

water through construction of furrows upstream, cutting down of trees along the river 

course and poor methods of cultivation. The results obtained from this study will be 

useful in the formulation of better adaptation strategies that will lessen the impact of 

climate change on water resources in Lwitikila River.  
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 CHAPTER 1: INTRODUCTION 

1.1. INTRODUCTION 

Climate change is one of the biggest problems that planet earth is facing in the 21
st
 

Century and is considered a serious threat to sustainable development due to its 

adverse effects. Zambia like most developing countries has not been spared from the 

impacts of climate change. This study assesses the impact of climate change on water 

resources in the Lwitikila River of Mpika, Northern Zambia. Mpika is the largest 

District in Zambia with a total area of 41,000 Square Kilometres. The District is 

endowed with abundant water resources and has an extensive river network consisting 

of the following major rivers: Chambeshi, Lufila, Lulingila, Lwitikila, Lulimala, 

Lukulu, Kanchibiya, Kapamba, Mupamadzi, Munyamadzi, Mutinondo and Mwateshi. 

Climate change posses a great threat on the District’s water resources unless studies 

are conducted to provide mitigation measures and appropriate adaptation strategies for 

the affected communities. 

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

climate change as human induced changes taking place in the world’s climate, 

especially trends towards global warming which will deeply impact upon most 

ecosystems (UNFCCC, 2007). Climate change is caused by greenhouse gases (GHGs) 

which enhances the greenhouse properties of the earth’s atmosphere. These gases 

allow solar radiation from the sun to travel through the atmosphere but prevent the 

reflected heat from escaping back in to the atmosphere (Water Aid, 2007). This causes 

the earth’s temperature to rise. 

The impact of climate change has been seen from the immense droughts and floods 

that have been experienced in different parts of the world (Nyambe and Feilberg, 

2009). Climate change hazards are a threat to the economic development of Zambia. 

Droughts and floods in particular, adversely affect food security, water, health, energy 

and sustainable livelihoods of rural communities. With over 70 percent of the 

population living below the poverty line, Zambia’s vulnerable communities do not 

have sufficient capacity to cope with, or adapt to the impact of extreme weather events 

(DMMU, 2008). According to the recent scientific findings by the Inter-governmental 

Panel on Climate Change (IPCC), developing countries that are geographically located 

in already warmer climate, low adaptive capacity as well as stresses that include 

HIV/AIDS and poverty like in Zambia are expected to suffer the worst effects of 

Climate Change (IPCC, 2008). 



 

 

The Department of Water Affairs (DWA), which falls under the Ministry of Energy 

and Water Development (MEWD), is responsible for

resource management and development. Potential adverse impacts of Climate Change 

on water availability are becoming a major concern for the department. Of great 

concern to the DWA is how Climate Change is affecting stream

yields as a function of known changes in precipitation.  

drying up due to climate change which affects the hydrological cycle and 

consequently the runoff. Extremely high temperatures and below normal preci

may lead to the drying up of rivers and streams

that are prone to the effects of climate change do not have any defined coping 

strategies. To compound the problem further, the country does not have adequate 

human resources with skills to translate climate change adaptability strategies in to 

action at community level where the impact is greatest

change is therefore, a global problem that requires the attention of everyone. In 

Zambia, not many studies have been carried out on the impact of temperature

on water resources. The study was carrie

(Figure 1). 

Figure 1: Location of Lwitikila River in Northern Zambia
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The Department of Water Affairs (DWA), which falls under the Ministry of Energy 

and Water Development (MEWD), is responsible for water policy definition and water 

resource management and development. Potential adverse impacts of Climate Change 

availability are becoming a major concern for the department. Of great 

concern to the DWA is how Climate Change is affecting stream flows and catchment 

yields as a function of known changes in precipitation.  Zambia’s water resources

drying up due to climate change which affects the hydrological cycle and 

consequently the runoff. Extremely high temperatures and below normal preci

may lead to the drying up of rivers and streams (Ahrens, 2007). Most communities 

that are prone to the effects of climate change do not have any defined coping 

strategies. To compound the problem further, the country does not have adequate 

esources with skills to translate climate change adaptability strategies in to 

action at community level where the impact is greatest (MTENR, 2007). 

change is therefore, a global problem that requires the attention of everyone. In 

studies have been carried out on the impact of temperature

study was carried out on Lwitikila River in Mpika District 

: Location of Lwitikila River in Northern Zambia 

 

The Department of Water Affairs (DWA), which falls under the Ministry of Energy 

water policy definition and water 

resource management and development. Potential adverse impacts of Climate Change 

availability are becoming a major concern for the department. Of great 

flows and catchment 

resources risk 

drying up due to climate change which affects the hydrological cycle and 

consequently the runoff. Extremely high temperatures and below normal precipitation 

Most communities 

that are prone to the effects of climate change do not have any defined coping 

strategies. To compound the problem further, the country does not have adequate 

esources with skills to translate climate change adaptability strategies in to 

. Climate 

change is therefore, a global problem that requires the attention of everyone. In 

studies have been carried out on the impact of temperature change 

in Mpika District 

 



 

 

 

The Lwitikila River originates

escarpment and flows in the south

Urban parts of Mpika District (

Figure 2: Location of Lwitikila River in Mpika
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The Lwitikila River originates from a mountain top located near the Muchinga 

escarpment and flows in the south-west direction passing through the urban and peri

Urban parts of Mpika District (Figure 2). 

Location of Lwitikila River in Mpika District, Zambia. 

  
Muchinga 

passing through the urban and peri-
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1.2. BACKGROUND  

After experiencing several threats posed by climate change, Zambia through the 

Ministry of Tourism Environment and Natural Resources Management (MTENR) 

decided to take appropriate steps by responding to the United Nations Framework 

Convention on Climate Change (UNFCCC) initiatives to which it is a party. In 

September, 2007, the country devised strategies against Climate Change through the 

formulation of the National Adaptation Programme of Action (NAPA). The primary 

goal of the NAPA process is to broadly communicate to the international community 

priority activities that address Zambia’s immediate needs for adapting to the adverse 

impacts of climate change (MTENR, 2007). The NAPA process was created through 

consultation, participation and team building efforts of all major stakeholders. Its 

objective is basically to adopt a plan of action for addressing concerns of the impact of 

climate change in Zambia. Ministry of Energy and Water Development (MEWD) 

through Department of Water Affairs is concerned with the impact that climate change 

posses on water resources. However, much needs to be done to the NAPA process 

because most of the stakeholders do not have adequate individual capacity in issues 

related to climate change. There is a danger that with limited capacity, implementation 

of the NAPA initiative may be a challenge (MTENR, 2007). There is need to 

encourage research on climate change impacts and adaptation strategies so that there 

can be more information and solutions to the problems caused. 

1.3. PROBLEM STATEMENT             

The very nature of the topic of climate change influence on water resources calls for 

more information and greater understanding of the threat being faced.  Growing water 

demand and climate change present major water management challenges and impact 

on rivers, and are of particular significance especially for rural communities with 

limited access to alternative water sources (Simonsson, 2007). According to an 

assessment by the MTENR (2002), potential direct impacts of Climate Change for 

southern Africa include increase in temperature and reduced rainfall, although short 

spells of intense rainfall are also to be expected which may result in alternate flooding 

and droughts around drainage basins in the region. 

The increase in temperature and reduction in rainfall is likely to result in reduced in-

flows to water storages, reduced stream flows in major catchments, reduced recharge 

of groundwater as well as exacerbated droughts. Altered frequency of extreme weather 

events also results in flooding, erosion and more sediments and nutrients in streams 

(Tyson, 1991). Higher water temperatures and reduced stream flows will tend to 

adversely affect water quality, water temperature, oxygenation, nutrient and pollution 
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loads, salinity and other water chemistry affecting habitat values for aquatic and 

riparian species and affecting humans (Steffan, 2004). 

Changes to accessibility of water have the potential to increase conflict as the 

competing demand of domestic, private and agricultural uses put pressure on the 

resources (Water Aid, 2007). This situation may exacerbate conflict in existing water 

stressed areas competing locally for access to water from the river. Lwitikila River has 

not been spared from the effects of climate change. Local people indicate that over the 

past years, the river has experienced reduced discharge and water levels. This effect 

has made the locals to construct new furrows that take water to their gardens. There 

are also indications that the quality of water has also deteriorated over the years. The 

Department of Water Affairs office in Mpika has received some complaints from 

downstream water users who have conflicts over the use and allocation of water which 

has kept on decreasing in quantity. This study will therefore help us to understand and 

confirm the effects of climate change on water resources. 

1.4. OBJECTIVES OF THE STUDY 

1.4.1. Aim 

The general objective of this study is to find out how climate change /variability is 

likely to affect the availability of water in the Lwitikila River and its consequences on 

the environment and community. Lwitikila River is an important water resource for 

domestic users and small scale farmers who practice irrigation agriculture. 

1.4.2. Specific Objectives: 

1). To investigate the impact of temperature changes on discharge (flows) and water   

     levels. 

2). To find out the effect of rainfall on discharge and water levels. 

3).To investigates the effect of changes in sunshine hours on rainfall, discharge and    

water levels. 

4)  To assess the local people’s response and adaptability strategies to effects of 

climate change. 
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1.5. SIGNIFICANCE OF THE STUDY 

This research is necessary and important because it will help us to understand the 

adverse impacts of climate change on Lwitikila River. The study will also help water 

managers and planners to have sufficient knowledge on water availability in the river 

and its diverse and competing demand uses. The Department of Water Affairs (DWA) 

which has been collecting hydrological information on the same river has never 

carried out any research in Mpika District on the impact of climate change on water 

resources. Therefore, this study is significant and will greatly assist DWA with data 

for planning and management purposes. The study will also help to suggest the 

climate change adaptability strategies that can be used by the downstream users who 

have conflicts among themselves over the use of limited water resources. It is 

therefore imperative that studies into climate change impacts on water resources are 

conducted in order to come up with strategies that can help to mitigate the adverse 

effects on water resources.                             

1.6. ORGANISATION OF REPORT 

After the project proposal was approved, the first task was to collect quantitative and 

qualitative data using the stated methodology. The quantitative data was computed in 

to monthly and annual averages. A considerable amount of time was spent on 

preparation of graphical correlations among the various variables under consideration. 

During analysis of data, notes were taken for use at the time of data presentation and 

results discussion. The literature was compared with the findings in order to come up 

with an appropriate conclusion and recommendations. The references were only 

included after the whole report was written. The last item to be covered was the 

abstract which gave a brief summary of what is contained in the report. Generally, the 

researcher made use of Microsoft word and excel to come up with a good complete 

report.  



 

 

CHAPTER 2: LITERATURE REVIEW

2. 1. GENERAL REMARKS

The literature review focuses on themes related to the study objectives such as climate 

variability in Zambia, impacts of climate change on 

strategies. 

2.2. CLIMATE VARIABILITY IN ZAMBIA

Zambia has three Agro–ecological zones that are referred to as

(Figure 3). Region I is a low rainfall area which covers the country’s major valleys, 

which are Gwembe valley, Lusemfwa and Luangwa. It also includes the southern parts 

of western and southern provinces. The harshest climatic conditions (climatic hazards) 

are observed in this region and thus region I is considered a drought prone/risk area

(MTENR, 2007). Region II the medium rainfal

Figure 3: Agro-ecological regions of Zambia

Meteorological Department,2004)
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: LITERATURE REVIEW 

GENERAL REMARKS 

The literature review focuses on themes related to the study objectives such as climate 

variability in Zambia, impacts of climate change on water resources and adaptability 

LIMATE VARIABILITY IN ZAMBIA 

ecological zones that are referred to as regions I, II and III 

Region I is a low rainfall area which covers the country’s major valleys, 

are Gwembe valley, Lusemfwa and Luangwa. It also includes the southern parts 

of western and southern provinces. The harshest climatic conditions (climatic hazards) 

are observed in this region and thus region I is considered a drought prone/risk area

Region II the medium rainfall area, covers the plateaux of C

ecological regions of Zambia (modified from Zambia 

Meteorological Department,2004) 

The literature review focuses on themes related to the study objectives such as climate 

water resources and adaptability 

regions I, II and III 

Region I is a low rainfall area which covers the country’s major valleys, 

are Gwembe valley, Lusemfwa and Luangwa. It also includes the southern parts 

of western and southern provinces. The harshest climatic conditions (climatic hazards) 

are observed in this region and thus region I is considered a drought prone/risk area 

l area, covers the plateaux of Central,    

 

(modified from Zambia 
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Eastern, Lusaka and Southern provinces. Region III has the highest rainfall and covers 

the Northern, Luapula, Copperbelt and North Western provinces (Figure 3) (MTENR, 

2007). Lwitikila River in Mpika lies in Region III with the highest rainfall. 

 

Due to the relatively high temperatures, the average annual potential 

evapotranspiration in Zambia ranges from 1,394mm to 1892mm while the country’s 

average is 1,574mm (ZWP-MEWD, 2008). Potential evapotranspiration is larger than 

precipitation in Zambia. This means that Zambia is in a hydrological condition of 

precipitation deficit that amounts from 100mm to 1100mm per year (ZWP-MEWD, 

2008). This situation has implications on water availability and management in 

Zambia, particularly in agro-ecological regions I and II. It is clearly demonstrated that 

Region III is a higher rainfall area followed by region II and lastly Region I with 

consistently lower rainfall. Region I is therefore singled out as one region that is 

consistently experiencing climatic hazards in terms of droughts and water scarcity. 

2.2.1. Projected climatic fluctuations 

In the year 2007, MTENR working with other cooperating partners and institutions 

carried out national climatic projections for each zone for a sixty year period from 

2010 to 2070. To ascertain projected climatic fluctuations, the HADCM3 Global 

Climate Model (GCM) was used. Projected temperature and rainfall are plausible 

scenarios generated using the HADCM3 GCM. The analysis shows that rainfall in 

region I is mostly below average, while the driest years being 2014, 2044 and 2065 in 

that order of increasing magnitude.  In region II, the comparisons between the baseline 

and projected rainfall show increase in projected rainfall over the baseline situation. 

The wettest years are 2024 and 2059, while the driest years are 2065 and 

2035(MTENR, 2007).Region III shows a slightly different pattern from the other two. 

It has years 2024 and 2055 for wettest years with 1100mm and 900mm for total 

monthly rainfall, respectively. The driest years are 2044 and 2063. In comparison to 

the baseline, the projected rainfall shows a complete increase in almost all the years in 

some with significant amounts. The indices show a pattern of projected precipitation 

above average in the sixty year period. The mean temperature scenario for all regions 

show a similar trend of increasing mean temperatures for the period 2010 to 

2070.There is an average increase of about 2⁰C (24.5⁰C to 26⁰C) for the sixty year 

period. The years 3013,2040 and 2062 show the lowest mean temperatures in Region 

I. Region II has the lowest mean temperatures in the years 2013,2041 and 2061,whilst 

Region III records a higher number of low temperatures especially after 2050. 

2.2.2. Impacts of climatic hazards 

The term “vulnerable” is used in many different ways by various research 

communities such as those concerned with livelihoods, food security, natural hazards, 

disaster risk management, public health, global environment change and climate 
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change (IPCC, 2007). In this case, focus is on vulnerability to climate change. The 

IPCC defines Vulnerability as “the degree to which a system is susceptible to, or 

unable to cope with adverse effects of climate change and seen as a function of 

character, magnitude, and rate of climate variation to which a system is exposed, its 

sensitivity and adaptive capacity” (IPCC, 2001). Vulnerability, according to this 

school, includes an external dimension, which is represented here by the ‘exposure' of 

a system to climate variations, as well as an internal dimension, which comprises its 

‘sensitivity' and its `adaptive capacity' to these stressors (Feddma and Johannes, 1999). 

Climate variability and extreme events play a large role in the ”basket” of 

vulnerabilities faced by the poor due to their disproportionate dependence on natural 

resource-based livelihoods and location at high-risk of natural disasters 

(Hulmes,1996). The impacts of climate change and the vulnerability of poor 

communities to climate change, vary greatly, but generally, climate change is 

superimposed on existing vulnerabilities. 

Historically, Zambia has been ravaged by droughts and floods, but in recent decades 

the frequency and severerity of these climatic hazards have increased. The impacts of 

these droughts/floods have included widespread crop failure/loss, outbreak of human 

and animal diseases, dislocation of human populations, destruction of property and 

infrastructure.  In 2004/5 and 2006/7 the affected population size were 1, 232,661 and 

1,443,583 persons respectively (DMMU, 2008). Additionally, shifts have been 

observed in the onset and withdrawal of single seasons, resulting in decreasing length 

of the agriculture growing season. Droughts have impact on virtually all sectors more 

especially on agriculture, energy, natural resources and health (GRZ, 2002). Drought 

mainly affects rural communities whose economy heavily depends on small scale 

agriculture, and the biggest result is crop failure which leads to food insecurity. 

According to the socio-economic survey carried out in various flood prone parts of 

Zambia, the effects recorded from all communities cut across all key sectors. These 

include: hunger as a result of destruction of crops, reduction of cultivatable land and 

soil erosion, loss of shelter, displacement of people and disruption of communication 

due to destruction of infrastructure and natural resources; increases of epidemics such 

as malaria and waterborne diseases; reduced nutrition and livelihoods from livestock 

(MTENR, 2007). The most vulnerable groups were rural households. In the year 2008, 

the Disaster Management and Mitigation Unit (DMMU) reported that floods affected 

41 out of the 72 Districts (DMMU, 2008). This clearly indicated that floods have 

started to affect areas that traditionally had never known flooding before. The floods 

have also been more widespread than usual affecting people that do not have 

traditional coping mechanisms. 
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2.2.3. Coping Strategies 

Most communities have continued to use their traditional strategies to cope with the 

impacts of climatic change/variability. For example, in the case of outbreak of 

waterborne diseases, communities are making use of traditional medicines or herbs. In 

terms of crop loss and decrease in fish stocks, some communities have learnt to 

diversify their sources of income and relying heavily on alternative natural resources 

from forests and wetlands (MTENR, 2007). 

 

The Ministry of Agriculture and Cooperatives (MACO) has started working closely 

with the Zambia Meteorological Department (ZMD) in order to create an early 

warning system that provides information on crop planning (ZMD, 2008). 

 

After experiencing several threats posed by climate change, Zambia through the 

Ministry of Tourism Environment and Natural Resources Management (MTENR) 

decided to take appropriate steps by responding to the United Nations Framework 

Convention on Climate Change (UNFCCC) initiatives to which it is a party. In 

September, 2007, the country devised strategies against Climate Change through the 

formulation of the National Adaptation Programme of Action (NAPA).The primary 

goal of the NAPA process is to broadly communicate to the international community 

priority activities that address Zambia’s immediate needs for adapting to the adverse 

impacts of climate change (MTENR, 2007). It contains recommendations on how to 

adapt to the noted challenges and presents a list of prioritised projects (Table 1).  
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Table 1: Prioritised adaptation projects from the Zambian NAPA as reported to 

the UNFCCC 

• Strengthening of early warning 

systems to improve services to 

preparedness and adaptation to 

climate change in all the sectors  

(agriculture,health,natural 

resources and energy) 

• Adaptation of land use practises 

(crops, fish and livestock) in 

light of climate change 

 

• Promotion of alternative sources 

of livelihoods 

• Eradication of invasive alien 

species 

• Adaptation of droughts in the 

context of climate change in 

Agro-ecological region I of 

Zambia 

• Maintenance and provision of 

water infrastructure to reduce 

human-wildlife conflicts 

• Management of critical habitats • Capacity building for improved 

environmental health in rural 

areas 

• Promote natural regeneration of 

indigenous forests 

• Climate-proofing sanitation in 

urban areas 

 

However, much needs to be done to the NAPA process because most of the 

stakeholders in the country do not have adequate individual capacity in issues related 

to climate change. There is a danger that with limited capacity, implementation of the 

NAPA initiative may be a challenge. 
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2.3. DESCRIPTION OF THE STUDY AREA 

2.3.1. General remarks 

The study was carried out on Lwitikila River which is found in Mpika District of 

Northern Zambia. Mpika is Zambia’s largest district with an area of 41,000 square 

Kilometres. It has an extensive river network with abundant water resources. Lwitikila 

is the only river that flows through Mpika urban while the rest are located in rural 

areas. 

2.3.2. Location 

The study area is located on gauge station number 6486 downstream of Lwitikila 

River under the old road bridge in Tazara area. The station is found at Latitude 11:50 

N and Longitude 31:23 E. The Department of Water Affairs has two gauge stations on 

the same river and they take measurements on discharge and water levels, including 

periodic water quality testing. 

2.3.3. Physical characteristics 

The study area lies on a generally low ground surrounded by a narrow plain which is 

normally flooded in the rain season. The river flows from Northeast to Southwest 

through a gentle slope and widens as it approaches the lowlands located in TAZARA 

area. The following are the major physical characteristics of the study area:  

(i). Climate 

The average annual maximum mean temperatures for Mpika range from 22⁰C to 24⁰C 

while minimum mean temperatures are between 16⁰C and 18⁰C. October is the hottest 

month of the year while the coldest is July. Annual average rainfall is in the range of 

1000mm to 1200mm. Rains begin in late November and last up to April. It is however 

important to note that rainfall has two major characteristics, that is, unreliability and 

variability during the rainy season. 

(ii). Vegetation 

Savannah woodland covers the largest area of the District. The majority of the trees 

are deciduous. The area through which the river passes has very few scattered trees 

because most of them have long been cut by people from the surrounding settlements. 

Grassland is predominant downstream where the river gets flooded during rainy 

seasons. 

(iii). Altitude 

Mpika lies on the central African plateau and is located between the high and middle 

velds with a height of between 900 and 1800m above sea level.  
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(iii). Soils 

The predominant soil type is well drained brown soils that are not naturally fertile and 

have clay at depth. Some areas have very shallow soils with a combination of well 

drained brown soils. The area near the Bangweulu swamps has deeply weathered soils 

that are not good for agriculture. 

(iv). Geology and Geomorphology 

The Lwitikila River originates from a high mountain near the Muchinga escarpment 

with a height of above 1 800metres above sea level and the altitude of the land 

decreases gently towards the south-west. The North-eastern part of Mpika where the 

river originates consists of the following predominant rock type: shale, siltstones, 

sandstones and mixtities. In the South-west near the Bangweulu swamps where the 

Lwitikila and Chambeshi rivers drain their water the predominant rocks are alluvium, 

colluvium and laterite. The flow direction of the river is heavily dependent on the 

geomorphology of the area.  

2.3.4. Socio-economic activities 

The socio-economic activities in the study area consist of the following characteristics: 

(i). Population 

Mpika has a population of about 200,000 with an average annual growth rate of 1.8 

percent. More than half of the population lives in the rural areas. About 55 percent of 

the total population is female (CSO, 2003). 

(ii). Economic activities 

The major economic activity that most of the people in Mpika are engaged in is 

subsistence farming especially shifting cultivation popularly known as Chitemene. 

The common crops cultivated are maize, cassava, sweet potatoes and millet. Vegetable 

gardening is also done on patches of fertile soil on the bank of the rivers or wetlands. 

Vegetables such as rape, cabbage, tomato and onion are produced. 

Fishing is done in those areas where there are rivers, lakes and swamps. Seasonal 

collection of caterpillars, mushrooms and wild fruits has been an important source of 

income for many rural households. Timber and charcoal production are other common 

natural resources based economic activities. These forest products are mainly sold in 

the peri-urban and urban parts of the District. 
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CHAPTER 3: METHODOLOGY AND RESULTS 

3.1. METHODOLOGY 

This chapter discusses how information for the study was collected in order to find out 

how climate change/variability is likely to affect the availability of water in Lwitikila 

River and its consequences on the community. 

3.1.1. Types and sources of data. 

The study made use of both secondary and primary data sources which were in 

qualitative and quantitative form. 

3.1.2. Secondary data. 

Secondary data involved the collection of literature on climate change/variability and 

its coping strategies. Information on the National Adaptation Programme of Action 

(NAPA) was obtained from the Climate Change Office supported by UNDP under the 

Ministry of Tourism, Environment and Natural Resources (MTENR). Books, Journals, 

articles and some DVDs and CDs on climate change came from the Swedish 

Meteorological and Hydrological Institute (SMHI) collaborating with Ministry of 

Energy and Water Development (MEWD). The other sources of information are 

UNZA-IWRM Centre, Geography Department and the main university library. 

3.1.3. Primary data 

Information on the discharge and water level measurements was obtained from the 

Department of Water Affairs offices in Mpika and Kasama. The data was collected 

from gauge station number 6486 located downstream of Lwitikila River under the old 

road bridge in Tazara area. From the Meteorological Department, information was 

collected on rainfall, temperature, and sunshine hours. The collected primary data 

included the following: 

(i). Quantitative data collection 

Hydrological and climatological data which was collected from the above mentioned 

sources consisted of daily readings and had to be computed into mean monthly and 

annual figures using Excel. 

(ii). Qualitative data collection 

Unstructured questionnaires were used to obtain qualitative data from the locals and 

other professionals with knowledge and experience of climate change and its 

adaptability strategies (Appendix A). Purposive sampling, a non probability sampling 

technique was employed in the selection of interviewees. In other words, the 

respondents were selected subjectively on the basis of background knowledge. The 

major stakeholders who were interviewed were farmers groups, village headman, 

Chief’s representative, Area Agricultural Extension Officer, Meteorological Officer, 
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Area Development Committee (ADC) Chairperson and other local people. Through 

oral interviews, the selected stakeholders were asked to identify vulnerabilities and 

adaptation needs to climate change. 

 3.1.4. Limitations  

The daily temperature readings that were obtained from Zambia Meteorological 

Department (ZMD) show that data from 1970 to 1979 was not recorded.  As a result of 

the limited data, in some cases the study had to reduce the time frame under 

observation from 1980 to 2008 instead of 1969 to 2008. In the case of water levels, 

recordings only began in 1969 while discharge measurements were started in 1972. 

Therefore, analysis of the variables was not very easy due to the many variations in 

the starting period. There were also some days in a month when water levels and 

discharge measurements were not recorded by the gauge reader at the station, this 

situation therefore, affected the calculation of mean monthly results. 

Lack of easy access to Global Climate Model (GCM) scenario analysis in the study 

was also a limiting factor. If time and financial resources for the study were available, 

it would have been necessary to carry out more different climate scenario analyses in 

order to predict future climate changes in Lwitikila River. 

Data for evapotranspiration was not available because the recording instrument has not 

been functional for more than 15 years due to inadequate supply of water. In a similar 

vein, sunshine hours were recorded from the 1930s up to 1981. Therefore, it was 

difficult to carryout graphical correlation with the other variables. 

The study also revealed that most of the local people and professionals interviewed on 

Climate change impacts and adaptability strategies in Mpika did not have sufficient 

knowledge on the subject, hence there could be bias in their responses. 
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3.2. RESULTS ANALYSIS  

3.2.1. Analysis of quantitative data 

Historical data analysis was used on temperature, water levels, discharge and rainfall 

trends for the period 1969- 2008. Graphical correlation method was employed to 

ascertain whether there was indeed a relationship between the following variables:  

• mean temperature and water levels; 

• maximum October temperature and water levels; 

•  mean temperature and discharge; 

• maximum temperature and discharge; 

•  rainfall and water levels; 

•  rainfall and discharge;  

• sunshine hours and water levels; 

• sunshine hours and discharge; and 

• sunshine hours and rainfall.  

Random surveys for selected periods were also carried out to find out the seasonal 

trends of water levels and discharge in Lwitikila River. 

3.2.2. Analysis of qualitative data. 

The data obtained using the unstructured questionnaires (interview guide) were 

analysed differently in terms of respondents characteristics such as: age, highest 

educational level attained and economic activities. The characteristics of respondents 

include: 

(i). Education 

The respondents were analysed in terms of their educational level which also 

determined their knowledge of climate change and its adaptability strategies. Some of 

the respondents were local farmers and residents who have experienced weather 

changes in the study area and are able to show sufficient basic understanding of 

climate change (Appendix B). Other respondents were professionals living within the 

District and have basic knowledge of climate change like the Agricultural Extension 

Officer, Water Officer, Meteorological Officer and the District Planning Officer. 

(ii). Age 

The respondent’s age was cardinal in understanding their experience of climate 

change/ variability and adaptability strategies. For example, some of the respondents 

were elderly farmers and residents who have experienced weather changes in the study 

area for a period of between 15 and 30 years. 
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(iii). Economic Activities 

Knowledge of the respondent’s occupation and economic activities is crucial in 

determining how the impact of climate change affects them. Those who are farmers 

will respond in line with the effect on their agricultural production. Irrigation farmers 

and fishermen will also give responses centred on their occupations.                    

3.3. FINDINGS 

The findings are outlined below. 

3.3.1. Temperature and water level trends 

Annual trends for the maximum October temperatures at Lwitikila show an average of 

30.2⁰C.The year 1995 recorded the highest annual maximum October temperature of 

32⁰C while the year 1994 recorded the lowest maximum temperatures of 28.8⁰C. 

Mean annual maximum temperatures above average were experienced from the year 

2000 onwards while before that, the temperature would continuously fluctuate from 

above average to below average (Appendix C). The results generally indicate that 

maximum temperatures for the month of October have increased in the recent years. 

The average water level for the 28 year period (1980-2008) was 1.236m while the 

average mean temperature for the same duration was 20.3⁰C. The highest mean 

temperature of 20.9⁰C was recorded in 1987/88 period whereas the water level for the 

same duration was 1.306m slightly above average. When mean temperatures were 

lowest at 19.7⁰C in 1985/86 period, the water levels for the same period were above 

average at 1.534m. According to Figure 4, the period 2007/2008 recorded the highest 

water levels of 1.785m while the lowest was 0.740m in the period 1981/1982. Annual 

water levels above average were recorded from the year 2001 onwards up to 2008 

(Appendix D). Results generally show an inverse relationship between temperature 

and water levels. 
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Figure 4: Mean water level and mean temperature trends for Lwitikila River, 

Mpika District, Zambia, 1980-2008. 
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3.3.2. Maximum temperature and flow trends 

The average discharge for the month of October in the 27 year period under study was 

1.799m³/s whereas the average maximum temperature for the same period was 

30.3⁰C. The highest maximum October temperature was recorded in 1995 at 32⁰C 

whereas the discharge for the same year was 1.513m³/s below average (Figure 5).  

When the maximum temperature was lowest at 28.8⁰C in 1994 the discharge recorded 

for the same period was 1.419m³/s, below average. The results obtained indicate that 

maximum temperature in October generally leads to reduction in discharge. In other 

words, it can be stated that there is an inverse relationship between maximum October 

temperature and discharge. 

 

Figure 5: Maximum October temperature and flow trends for Lwitikila River in 

Mpika District, Zambia, 1980-2007.      
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When the effect between mean temperature and flow trends was closely analysed, the 

following observations were made: the average flow was 4.64m³/s whereas the 

average mean temperature was 20.3⁰C. For instance, in the period 1994/95 discharge 

was at its lowest at 1.80m³/s whereas mean temperature was average at 20.3⁰C (Figure 

6). The highest discharge measurement of 7.34m³/s was recorded in the 1998/99 

period whereas the mean temperature was also high at 20.7⁰C above average (20.3⁰C). 

When mean temperatures were highest at 20.9⁰C in the period 1987/88, mean flows 

were 5.77m³/s above average. It was generally observed that increase in mean 

temperature does not necessarily lead to reduction in mean flows, there could be other 

factors involved. 

 

Figure 6: Mean temperature and mean flow trends of Lwitikila River,  

Mpika District, Zambia, 1980-2008. 
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A  random  sample study of  seasons between 1972 and 2006 was carried out   on  

the discharge and water levels in  the Lwitikila  River and results are displayed  in  

hydrographs (Figures 7 and 8).  During  the  dry season  from  Mid-May  to early  

November there is  a  general reduction in water levels, this  is due to decrease  in  

discharge. Discharge and water levels  increase  progressively  in  the rain  season, 

that is, from December to April. The month of March always records the  highest 

discharge and water levels. 

 

 
 

Figure 7:   Seasonal flow trends for selected years in Lwitikila River,  

Mpika District, Zambia. 

 

 

 

 

 

 

 

 

 

 

 

0

2

4

6

8

10

12

14

16

Oct  Nov  Dec  Jan  Feb  Mar  Apr  May  Jun  Jul  Aug  Sep  

M
e

a
n

  F
lo

w
 (

m
³/

s)

1972/1973

1979/1980

1994/1995

1999/2000

2005/2006



 

 

22 

 

 
 

Figure 8:  Seasonal water level trends for selected years in Lwitikila River, 

 Mpika District, Zambia. 
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3.3.3. Rainfall trends 

Annual rainfall figures for the study period 1959-2008 were in the range of 726mm 

and 1360mm (Appendix E). The highest annual rainfall of 1360mm was recorded in 

the 1978/79 rain season whereas the lowest annual rainfall was 726mm received in the 

2003/2004 rain season (Figure 9). The average annual rainfall for the 39 year period is 

1004mm. Beginning from 2004/2005 up to the 2007/2008 period the station has been 

receiving above average rainfall amounts which have probably been the cause of 

flooding in the lower areas. During the same period, 16 seasons had below average 

rainfall, while 23 seasons had above average (Figure 9).  

 

Figure 9: Annual rainfall of Lwitikila River in Mpika, Zambia, 1959-2008. 
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It was observed that when rainfall was highest in the 1978/1979 season at 1360mm, 

water levels were also high at 1.593m above average (Figure 10). The lowest rainfall 

amount of 641mm was received in the 1990/1991 season and at that time the water 

level was also low at 1.014m below average. The results generally show that rainfall 

has a great influence on the water levels in Lwitikila River. The rise in water levels 

seems to correspond with the rise in the amount of rainfall received though by uneven 

corresponding margin. In other words, it can be stated that there is a directly 

proportional relationship between rainfall and water levels. 

 

Figure10: Rainfall and water level trends of Lwitikila River in Mpika District,                                          

Zambia, 1969-2008. 
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The maximum amount of rainfall received was 1360mm in the 1978/1979 season and 

in the same period river discharge was 6.054m³/s (Figure 11). The lowest rainfall 

amount was 641mm recorded in the 1990/91 season whereas river discharge was 

4.168m³/s below average (4.761m³/s). There are a few incidences when rainfall was 

high and discharge was low like in the 1988/1989 and 1992/1993 rain seasons. A 

closer examination of the graphical correlation in Figure 11 shows that rainfall amount 

has a significant effect on river discharge. In short, there is a directly proportional 

relationship between rainfall and discharge. 

 

Figure 11: Rainfall and flow trends in Lwitikila River, Mpika District, Zambia,    

1972-2007. 
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3.3.4. Sunshine hours trends 

At the meteorological station, data for sunshine duration was only available from 1938 

to 1981, after which no recordings were done. For investigation purposes, this study 

made use of data from 1959 up to 1981 (Appendix F). The average rainfall for the 22 

year period under observation was 1006mm (Figure 12). The highest ever recorded 

sunshine duration was in the period 1970/71 at 97.5 hours and rainfall for that period 

was 1047mm above average, whereas in the period 1962/63 sunshine duration was 

lowest at 74.3 hours but rainfall for that period was very high, about 1264mm (Figure 

12). Results show that hours of sunshine duration have no effect on annual rainfall at 

Lwitikila River gauge station, though there is need for further investigations. 

 

Figure 12: Effects of Sunshine duration on rainfall in the Lwitikila River, Mpika 

District, Zambia, 1959-1981. 
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The average sunshine hours for the 12 year duration under observation were 90.4 

hours whereas the average water level for the same duration was 1.215m.  It was 

observed that when sunshine hours were highest in the1970/71 period with 97.5 hours, 

water levels were high at 1.294m above average (Figure 13). When sunshine hours 

were very low in the period 1980/81 with 88.3 hours, water levels were also very low 

at 0.740m below average. Results indicate that sunshine duration has an effect on 

water levels. 

 

Figure 13: Effect of sunshine duration on water levels in the Lwitikila River,     

Mpika District, Zambia, 1969-1981 
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The data for river discharge was only available from 1972 onwards whereas that for 

sunshine was recorded up to 1981. Therefore, this study made use of limited data 

which was available. Results indicate that the average sunshine duration for the 9 year 

period under consideration was 89.4 hours while the average mean flow was 

5.041m³/s. The highest sunshine duration was recorded in the 1976/77 period at 93.7 

hours whereas the mean flow for the same period was 4.303m³/s, below average 

(Figure14). When sunshine duration was lowest at 88.3 hours in 1980/81, mean flow 

was also very low at 3.435m³/s, far below average. Results therefore, indicate that 

sunshine duration has an effect on discharge. 

 

Figure 14: Effect of sunshine duration on mean flows in Lwitikila River, Mpika 

District, Zambia, 1972-1981. 
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3.3.5. Local people’s response and adaptability to climate change 

The local peoples understanding of climate change and its coping strategy found in 

this study are as follows: 

(i). Knowledge on climate change impact  

The study found out that most local people and professionals interviewed in the 

District do not have sufficient knowledge on climate change and its impacts. The local 

people who were interviewed stated that annual temperatures have significantly 

increased in the last twenty years and the river flow has greatly reduced in the dry 

seasons thereby leading to water shortages among downstream users. In the case of 

precipitation, most of the interviewees observed that annual rainfall has increased in 

the recent years and has resulted in flooding of the low lying areas. 

The local people expressed concern over the uncontrolled construction of furrows 

upstream and stated that they fear the destruction of the river system and made an 

appeal for urgent intervention from the relevant authorities. They also believe that 

furrows constructed upstream have an effect on water levels and river flows. 

(i). Current coping strategies of the community to extreme climate events 

The interviews with the local people revealed that the community has not taken any 

step to address the effects of climate change on water resources. No meetings have 

been held to discuss climate change adaptation strategies apart from the agricultural 

extension officer who has been encouraging the local people to grow drought resistant 

crops and adopt conservation farming including practicing irrigation agriculture. In 

short, it can be stated that the local people’s response to effects of climate change 

around Lwitikila River is poor. No specific adaptability strategies have been adopted.  

(iii). Responses given by main stakeholders who were interviewed  

According to the responses that were given, it was observed that 66 percent of the 

respondents mentioned the adoption of new farming techniques as the first coping 

mechanism to prevent their crops from being washed away by floods and to increase 

soil fertility (Table 2). Relocating to higher grounds during the wet season was only 

stated by 25 percent of the respondents because very few houses are located near the 

flood prone lowland areas. Only 9 percent of the respondents mentioned fish farming 

as the third coping strategy. 
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Table 2: Responses given by stakeholders on coping strategies to extreme climate 

events around the Lwitikila River in Mpika District, Zambia. 

Target 

group 

Link to problem of 

Climate Change 

Threats Coping 

mechanisms 

 

Farmers 

 

� Crop damage/loss 

during floods or 

droughts 

� Bad farming 

practices 

� Riverbank 

cultivation 

 

Risk of crop failure or 

loss leading to food 

insecurity 

 

Formation of 

farmer groups, 

adopt new 

cultivation 

practices e.g. 

Conservation 

farming 

 

Residents  

 

Settlements in the 

flood plain susceptible 

to floods 

Floods damaging 

houses, property, risking 

lives, causing diseases 

such as malaria and 

diarrhoea 

Relocation to 

higher ground 

during the wet 

season, treating 

drinking water, 

use of treated 

mosquito nets 

 

Local 

fishermen 

 

Poor fishing practices 

leading to over fishing 

Extremely low water 

during droughts leading 

to reduction/ migration 

of fish therefore leading 

to scarcity of fish in the 

area 

 

Fish breeding 

and fish farming 
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CHAPTER 4: DISCUSSION OF RESULTS 

4.1. TEMPERATURE TRENDS 

The actual climate data dealt with generally seems to indicate increasing temperature 

in the future. The analysis of maximum annual temperatures of Lwitikila River station 

shows that there has been an increase since 1987 to above average (30.3⁰C). Since the 

year 2000, maximum October temperatures were above average (30.3⁰C) (Figure5). 

The results show that maximum temperatures for the month of October have increased 

to above 30⁰C. In terms of temperature, the actual results obtained from the field study 

support the projected climatic fluctuations done in 2007 by MTENR using the 

HADCM3 Global Climate Model (GCM) which has predictated that agro-ecological 

region III in which Mpika is located will record above average maximum temperatures 

for most of the sixty year period (2010-2070).  

4.1.1. Temperature and water level trends 

Results indicate that average mean temperatures and maximum October temperatures 

have increased in the last 10 years and have probably led to increased annual rainfall 

which has in turn contributed to high water levels thereby causing floods in some low 

lands. Therefore, there is a direct relationship between temperature and water levels. 

4.1.2. Temperature and flow trends 

When the effect between mean temperature and flow trends was closely analysed, it 

was generally observed that increase in mean temperature does not necessarily lead to 

reduction in mean flows (Figure 6). There are other factors that affect flow trends such 

as the diversion of water upstream and the cutting down of trees along the river. 

However, it is important to note that according to results obtained, there has been an 

increase in maximum October temperatures that have led to the reduction in discharge 

during the hot season. 

 4.2. RAINFALL TRENDS 

The rainfall analysis for the 39 year period from 1969-2007 indicate that 23 seasons 

have had above average rainfall, while from 2004/2005 up to 2007/2008 seasons the 

station has been receiving above average rainfall amounts which have probably been 

the main cause of flooding in the lower areas of Mpika (Figure 9). Possibilities of 

droughts arising in this area are minimal due to the above average rainfall that is 

received and also projected for the future. It was not possible to put a graph that 

compares annual rainfall with mean temperature from 1969-2007 because temperature 

readings from 1970 to 1979 were not available.  

The rise in maximum annual temperature probably had an effect on rainfall which was 

above average and led to increased water levels resulting in high runoff. The actual 

results obtained from the field study support the projected climatic fluctuations done 
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in Northern Province by MTENR in 2007 using the HADCM3 Global Climate Model 

(GCM) which indicates an increase in rainfall amounts above average for most of the 

sixty year period (2010-2070). There is a directly proportional relationship between 

rainfall and water levels. According to results obtained in the last ten years, the station 

at  Lwitikila River has been receiving above average rainfall amounts with  annual 

increase in the range of between 30mm and 40mm.   

4.3. SUNSHINE HOURS TRENDS 

Although the sunshine and water level graphical correlations were done for a shorter 

duration of 12 years due to insufficient data, the results indicate that there is a direct 

relationship between the two variables (Figure 12). Results show that longer hours of 

sunshine lead to increased water levels. However, there is need for more time and 

information to investigate and find out the reason why longer sunshine duration leads 

to increased water levels in Lwitikila River. If results showed that longer sunshine 

duration leads to decrease in water levels it would have been attributed to high 

evaporation rate. 

 In terms of rainfall, results show that sunshine hours have an effect on the amount of 

rainfall received. Longer hours of sunshine duration lead to increased evaporation rate 

which in turn contributes to the formation of convectional rainfall. 

 Although data for river discharge was insufficient to carry out a graphical correlation 

with sunshine hours for the 12 year duration, a 9 year period was observed and results 

show that sunshine duration has an effect on discharge (Figure 14). When sunshine 

duration is longer, there is increased evaporation rate in the river, hence the discharge 

is low. If sunshine data was adequate, a detailed analysis of the effect on the three 

variables (water levels, flows and rainfall) would have been carried out for a period 

not less than 30 years.  

4.4. ADAPTABILITY STRATEGIES TO CLIMATE CHANGE IN THE 

COMMUNITY 

The study has revealed that most of the people in the area do not sufficiently know the 

adaptability strategies of climate change. There is need for increased sensitisation 

programmes for the locals and other professionals in the District in order to improve 

knowledge and understanding of climate change impacts and the coping strategies.  

Since the majority of the people have indicated adoption of new farming techniques as 

the first adaptation strategy to climate change, there is need to teach them conservation 

farming to avoid loss of soil fertility through erosion which results from poor 

cultivation techniques (Table 2). The reason why there is a lot of emphasis and support 

for conservation farming is because the majority of the respondents are involved in 

small-scale farming which is their main source of livelihood. 
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CHAPTER 5: CONCLUSION AND RECOMMENDATIONS 

5.1. CONCLUSION 

From the data analysed, it is not conclusive that climate change/variability has a 

significant impact on a dynamic water body such as the Lwitikila River without taking 

into consideration all other factors that affect the hydrology of the river such as the 

following: 

• construction of furrows upstream and downstream;  

•  cutting down of trees along the river; 

•  increased water erosion in many areas; and 

•  changes in rainfall and temperature patterns over an 

 extensive period of time.  

The study has generally revealed that in the last 10 years maximum temperatures have 

increased in the Lwitikila River in the range of about 0.15⁰C to 0.20⁰C whereas water 

levels have risen to the range of about 0.10m to 0.15m. On the other hand, the station 

has been receiving above average rainfall amounts with an increase in the range of 

between 30mm and 40mm and has probably been the main cause of flooding in the 

lower areas of Mpika.  

The analysis of the field data supports the projected climatic fluctuations done by 

MTENR in 2007 using the HADCM3 Global Climate Model (GCM) which indicates 

an increase in rainfall amounts above average in Northern Province for most of the 

sixty year period (2010-2070). In terms of temperatures, it is predictated that agro-

ecological region III in which Mpika is located will record a higher number of low 

mean temperatures.  However, due to lack of data, there is no evidence for or against 

past climate related changes in erosion and sediment transport in the study area. 

Besides climate change, there are other factors that have a great influence on water 

levels and flows in Lwitikila River. Therefore, in order for Zambia to adequately 

address the impacts of Climate Change, there is need for concerted efforts from all 

actors at local and national levels all working together to achieve the internationally 

agreed goals and targets. 
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5.2. RECOMMENDATIONS 

The following are recommended: 

• There is need to undertake  a follow up study on climate change impact on 

water resources  using the data  from the other gauge station which lies on the 

same Lwitikila River. This action is aimed at supplementing on the already 

scarce data on the same study area; 

 

• The gauge readers at the hydrological stations should be regularly checked and 

supervised in order to ensure that they make correct entries all the time;  

 

• The Zambia Meteorological Department office in Mpika should be urgently 

assisted with latest functional weather instruments for measuring 

evapotranspiration and radiation so that many parameters can be considered 

when studying climate change impact on water resources; 

 

• Conflicts over the use of scarce water resources in the Lwitikila River can be 

adequately addressed by the implementation of Integrated Water Resources 

Management (IWRM) at catchment level where all the stakeholders are 

involved in all processes. Communities should be encouraged to develop 

strategies towards local variability in climate change; 

 

• The nation also requires to train many water officers and other professionals in 

climate change impact and adaptation strategies. Currently there is low level of 

awareness on climate change in the country. Both local and international 

training would help to expose the responsible officers to Climate Change 

issues and the impact on both surface and groundwater resources; and 

 

• There is need to encourage partnerships in research with other institutions in 

developed countries so that they can help in providing several different climate 

scenarios to predict future changes.                              
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APPENDICES 

APPENDIX A: Interview guide on the impacts of climate change and the 

adaptability strategies in Mpika District.  

Personal Details 

Age of respondent 

Period of stay in the District 

 Highest educational level attained 

1. What do you understand by the term climate change? 

2. What are the observable impacts of climate change? 

3. How does climate change affect water resources? 

4. What are the water needs/uses in your area? 

5. Is the water adequate for all your needs/uses? 

6. Mention the various ways in which changes in temperatures over the past years 

have affected water resources in the river. 

7. What is the best alternative to the effects of climate change on the water resources? 

8. What are the factors that you think will greatly affect the water level and discharge 

in the river? 

9. In what ways can the effects of climate change be minimised? 

10. As a community, what steps have you taken to address the effects of climate 

change on water resource? 
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APPENDIX B: Filled-in interview guide on the impacts of climate change and the 

adaptability strategies in Mpika District. 

 Personal Details 

Age of respondent:                60 years 

Period of stay in the District:  40 years 

Highest educational level attained   :  Tertiary Level (Retired primary school teacher) 

1. What do you understand by the term climate change? 

These are increases in temperature and rainfall that have been experienced recently 

2. What are the observable impacts of climate change? 

Floods happening in different parts of the country because of a lot of rainfall 

3. How does climate change affect water resources? 

It leads to the drying up of water resources. Water becomes scarce because of 

increased evaporation. 

4. What are the water needs/uses in your area? 

Domestic use and irrigation of vegetable gardens. 

5. Is the water adequate for all your needs/uses?  

The water is not enough especially during the dry season. 

6. Mention the various ways in which changes in temperatures over the past years 

have affected water resources in the river. 

During the dry season the amount of water in the river reduces 

7. What is the best alternative to the effects of climate change on the water resources? 

-to avoid cutting down of trees along the river 

-to construct a dam or water storage facility 

8. What are the factors that you think will greatly affect the water level and discharge 

in the river? 

-Continued illegal abstraction of water from the river through construction of 

furrows upstream. 
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-clearing of vegetation around the river 

9. In what ways can the effects of climate change be minimised? 

-by encouraging adoption of good cultivation methods that reduce soil erosion and 

increase soil fertility, e.g. conservation farming. 

-by planting many trees along the river 

-construction of weirs or dams for water storage 

10. As a community, what steps have you taken to address the effects of climate 

change on water resource? 

-The community has not done anything concerning addressing the impacts of 

climate change. 

-people use their individual initiative of constructing furrows that take water to their 

gardens. 

-there were appeals for sensitisation campaigns on the impacts of climate change 

and its coping strategies. 

o In a hierarchical order, mention the climate change coping strategies you 

would employ in your community starting with the most important. 

-encouraging local farmers to adopt good cultivation methods and practise 

conservation farming in order to improve soil fertility. 

-construction of weirs or dams for irrigation water storage 

-encouraging the growing and protection of trees along the river courses. 
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APPENDIX C: Mean annual temperature for  

Lwitikila River in Mpika District, 1969-2008       

    Year 

 

Minimum  

Temp.(⁰C) 

Maximum 

Temp.(⁰C) 

Mean 

Temp.(⁰C) 

1969 14.3 26 20.2 

1970 13.9 25.7 19.8 

1980 14.1 25.8 20 

1981 14 26.1 20.1 

1982 14.3 27 20.7 

1983 14.9 26 20.5 

1984 14.2 25.9 20.1 

1985 14 25.4 19.7 

1986 14.1 25.7 19.9 

1987 14.7 27 20.9 

1988 13.9 26.2 20.1 

1989 13.5 26 19.8 

1990 13.6 26.9 20.3 

1991 13.7 26.5 20.1 

1992 13.8 27.1 20.5 

1993 13.5 26.3 19.9 

1994 13.9 26.7 20.3 

1995 14.6 27 20.8 

1996 14.3 26.7 20.5 

1997 14.4 26.4 20.7 

1998 14.2 27.2 20.7 

1999 14.6 26.1 20.4 

2000 14.5 26 20.3 

2001 14.4 26 20.2 

2002 14.4 26.2 20.3 

2003 14.2 26.5 20.4 

2004 14.1 26.2 20.2 

2005 14.3 26.7 20.5 

2006 14.4 26.5 20.5 

2007 14.5 26.5 20.5 

2008 13.8 26 19.9 
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APPENDIX D: Water level and discharge for Lwitikila River 

 in Mpika District, 1969-2008 

Period Water Level (m) Discharge (m³/s) 

1969/1970 1.042   - 

1970/1971 1.294   - 

1971/1972 0.997   - 

1972/1973 0.958 4.068 

1973/1974 1.282 5.802 

1974/1975 1.196 5.671 

1975/1976 1.501 5.134 

1976/1977 1.096 4.303 

1977/1978 1.529 5.789 

1978/1979 1.593 6.054 

1979/1980 1.218 5.115 

1980/1981 0.869 3.435 

1981/1982 0.74 2.576 

1982/1983 0.96 4.081 

1983/1984 1.095 3.891 

1984/1985 1.459 6.175 

1985/1986 1.534 6.346 

1986/1987 1.286 5.769 

1987/1988 1.306 4.266 

1988/1989 1.628 3.634 

1989/1990 1.371 6.229 

1990/1991 1.014 4.168 

1991/1992 0.946 2.065 

1992/1993 1.002 2.055 

1993/1994 0.992 1.802 

1994/1995 1.025 4.191 

1995/1996 1.031 2.036 

1996/1997 1.202 4.774 

1997/1998 1.424 7.342 

1998/1999 1.356 5.872 

1999/2000 0.958 5.802 

2000/2001 1.078 4.977 

2001/2002 1.495 6.181 

2002/2003 1.363 4.399 

2003/2004 1.402 3.003 

2004/2005 1.321 6.621 

2005/2006 1.303 6.356 

2006/2007 1.396 6.578 

2007/2008 1.785 6.432 
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APPENDIX E: Annual rainfall for Lwitikila River in                                                                                                     

Mpika District, 1969-2008 

    Rain season Rainfall (mm) 

  1969/70 769 

1970/71 1047 

1971/72 796 

1972/73 1018 

1973/74 1326 

1974/75 995 

1975/76 1015 

1976/77 932 

1977/78 1263 

1978/79 1360 

1979/80 982 

1980/81 876 

1981/82 1011 

1982/83 914 

1983/84 979 

1984/85 1312 

1985/86 1269 

1986/87 984 

1987/88 1292 

1988/89 1331 

1989/90 820 

1990/91 641 

1991/92 776 

1992/93 992 

1993/94 779 

1994/95 726 

1995/96 814 

1996/97 869 

1997/98 1350 

1998/99 918 

1999/00 1006 

2000/01 1252 

2001/02 789 

2002/03 963 

2003/04 706 

2004/05 1058 

2005/06 1048 

2006/07 1028 

2007/08 988 
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APPENDIX F: Sunshine hours for Lwitikila                                     

River in Mpika District, 1959-1981 

 

Period 

 

Sunshine hour 

 

1959/60 92.3 

1960/61 89.7 

1961/62 82.3 

1962/63 74.3 

1963/64 76.4 

1964/65 87.6 

1965/66 95.8 

1966/67 94.8 

1967/68 91.7 

1968/69 93.2 

1969/70 96.3 

1970/71 97.5 

1971/72 91.6 

1972/73 87.2 

1973/74 88.5 

1974/75 88.6 

1975/76 90.9 

1976/77 93.7 

1977/78 91.7 

1978/79 88.2 

1979/80 87.6 

1980/81 88.3 

 

 


