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ABSTRACT  

Drought is regarded as a natural phenomenon and its impacts accumulate slowly over a long 

period. It is considered to be insufficient precipitation that leads to water scarcity, as triggered 

by meteorological parameters, such as temperature, precipitation and humidity. However, 

drought mitigation has mostly been reactive, but this has been challenged by extreme events 

globally. Many countries and regions around the world have made efforts in mitigating 

drought impacts, including Nigeria.  

This research produced frameworks for drought amelioration and management as a planning 

tool for Yobe State, Nigeria. Mixed methods were employed to investigate the effects of 

drought; 1,040 questionnaires were administered to farmers in three regions of Yobe State 

(South, North and East). Some 721 were returned, representing a 69.3% return rate. Drought 

is pronounced in the State and has been recent over the years; it has also affected many 

people, with losses of ~70-80% of their harvests and livestock. Drought coping strategies 

have also caused environmental degradation in Yobe State. Farmers over-harvest their farms, 

practise deforestation and over-exploit wild animals. Several efforts to mitigate the impacts 

of drought by the Nigerian Government have failed, thus this research adopts a bottom-top 

approach to mitigate drought impacts in Yobe State. Focus Group Discussions (FGD) were 

also conducted at government and community levels to gather farmers’ and government 

officials’ opinions on their drought experience and suggestions for mitigation measures. 

Farmers believed that rainfall is their main problem and officials pointed that there are no 

proper drought mitigation plans in Yobe State.  

Four validated drought mitigation and management frameworks were developed for Yobe 

State. The frameworks were evaluated pre-use through respondent validation. State officials 

and farmers believed that these frameworks will reduce the impacts of drought in Yobe State. 

The frameworks include social, economic, environmental impact mitigation and an Integrated 

Drought Mitigation and Management Framework. The proposed frameworks were designed 

and have advocates a paradigm shift, using both proactive and reactive measures. A new 

drought definition was proposed based on the findings of the study. The definition states that 

drought is the shortage of rainfall or water that affects people’s livelihood and the 

environment both directly and indirectly. 
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1. CHAPTER ONE: INTRODUCTION  

 Chapter overview   1.1.

Drought is one of the most damaging natural disasters in terms of economic effects and lives 

lost. For farming communities in Yobe State, Nigeria, who rely solely on rainfall for their 

activities, the issue of droughts and its negative effects cannot be over emphasised. This 

research seeks to address the problem of droughts within the context of Yobe State. This 

chapter introduces the research drought and its types. The chapter also presents the research 

questions, aims, objectives and structure of the thesis and a new drought definition is also 

proposed.   

 Definitions of droughts  1.2.

Drought is generally difficult to define and understand, due to its invidious nature. 

Differences in hydro-meteorological variables, socio-economic factors and high water 

demand have resulted in multiple definitions (Trambauer et al., 2013; Udmale et al., 2014; 

Van Loon and Laaha, 2014). Drought is regarded as a natural phenomenon; and its impacts 

accumulate slowly over a long period, and it is also considered to be insufficient precipitation 

that leads to water scarcity, which is triggered by meteorological parameters, such as 

temperature, precipitation and humidity (AMS, 1997; Trambauer et al., 2013). Drought is a 

naturally recurring climatic feature that occurs in every climatic region (AMS, 1997) and is 

the deficiency of water or precipitation over a long period (Solh and Maarten, 2014). It is a 

shortage of precipitation in a particular place over an extended time, which might be weeks, 

months, years or decades (Solh and Maarten, 2014). There is debate over the definition of 

drought. Some studies agreed that rainfall deficiency is the main cause of drought (Agnew 

and Chappell, 1999; Palmer, 1965). Tannehill (1947) argued and used insufficient moisture 

content, while Solh and Maarten (2014) used deficiency of precipitation. Most countries and 

regions have their threshold values, for example, the UK Meteorological Office defines 
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drought as ≥15 days without rainfall, while in Russia it is 10 days if total rainfall is ≤5 mm 

(Sheffield et al., 2012).  

Wilhite (2005), stated that drought is the deficiency in precipitation that, when extended to a 

particular period, is insufficient to meet human demands and the environment, whereas Van 

Loon and Laaha (2014) defined drought as below-normal availability of water. Most 

researchers define drought considering the specific situations in an area. Rainfall deficiency 

is the main factor that leads to the occurrence of drought, whereas its severity depends on 

timing, distribution and rainfall intensity (Yaduvanshi et al., 2015). It is important to consider 

timing of drought occurrence if there are any delays in the rainy season or reduction in 

effectiveness (frequency of rainfall within the season) of rain events (Yaduvanshi et al., 

2015).   

Evapotranspiration is one of the important variables that influences drought. It is difficult to 

quantify evapotranspiration rates to determine drought severity, thus a drought index that 

computes rainfall is more suitable (Pai et al., 2011). However, the primary factor responsible 

for drought is insufficient precipitation. Mishra et al. (2010) and Nwokocha (2017) agreed 

that lack of universal definition of drought makes it difficult to understand and manage. This 

research used information gathered in the study area to propose a new definition of drought.  

1.2.1. Drought definition in the context of this research 

In this research, drought is defined as the shortage of rainfall or water that affects people’s 

livelihood and the environment, both directly and indirectly. Several definitions of drought 

have not stated both direct and indirect impacts of drought in many places around the world 

(e.g. Tannehill, 1947; Wilhite, 2005; Trambauer et al., 2013; Udmale et al., 2014; Van Loon 

and Laaha 2014). Shortage of water or rainfall affects both people and the environment 

directly and vice-versa. This definition also clearly describes the direction of the study. 
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Shortage of rainfall in the proposed definition is important, as most drought effects in the 

study area are due to insufficient rainfall.  

 Types of drought 1.3.

Droughts are complex climatic events that can be characterised by different properties, such 

as frequency, duration and intensity. They can come in different forms, which also depend on 

their impacts. For example, when soil moisture or water flow is affected, they have different 

impacts (Leng et al., 2015). All types of drought have different causal factors and 

characteristics. However, all types of drought are detrimental to both anthropogenic and 

natural systems (Leng et al., 2015). Ecosystems need sufficient water for their functioning 

(for plants to grow and aquatic organisms to survive) (Yaduvanshi et al., 2015). Growing 

demand for water due to increased population and economic growth makes it insufficient for 

both systems (Yaduvanshi et al., 2015). 

Intensity is the level of precipitation shortage in an area, and it is related to the severity of the 

drought, which is measured by the reduction in precipitation and water level in the 

hydrological cycle (Van Loon and Laaha, 2014). The duration of drought usually takes at 

least 2-3 months to manifest, after which it can exist for months, years and even decades.  

Distribution areas usually affected by intense drought gradually evolve over time (Van Loon 

and Laaha, 2014). There are four types of drought, namely: meteorological; agricultural; 

hydrological and socio-economic, which are further discussed below. 

1.3.1.1. Meteorological drought 

Meteorological drought is a naturally occurring phenomenon that normally starts due to 

precipitation deficiency caused by climatic factors, and usually causes economic losses 

(Smakhtin and Hughes, 2007). Meteorological drought is related to water shortage, 

characterised by abnormal weather conditions, such as low precipitation amounts and high 
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temperatures (Qin et al., 2014). This type of drought is difficult to prevent, but it can be 

projected and monitored. Deficient precipitation causes drought and it is linked to other types 

of drought, depending on impacts (Qin et al., 2014). Plate 1.1 shows how meteorological 

drought had affected an area in Yobe State.   

   

Plate 1.1: Dryland farm in Gashua (Yobe State) taken on 17/01/2016. 

Human activities and climate change are both responsible for triggering meteorological 

droughts (Wanders and Wada, 2014). Insufficient precipitation causes agricultural drought, 

and this translates into hydrological drought through drainage networks (Wanders and Wada, 

2014).  

1.3.1.2. Agricultural drought 

Agricultural drought is defined by the availability of soil moisture content to sustain plants or 

crop growth and maintain pastures for grazing. Soil moisture content below annual average 

level decreases crop yield and is described as agricultural drought (Qin et al., 2014). This 
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type of drought has direct adverse effects on crop production and is influenced by several 

factors, including crop, soil type, soil moisture and irrigation. However, drought intensity is 

mostly characterised by soil water content and duration (Wang et al., 2011) (Plate 1.2). 

 

Plate 1.2: The impacts of agricultural drought in Romania (Source: BR, 2015). 

Soil moisture is a component of agricultural drought that plays vital roles in the hydrological 

cycle. Water storage in soil connects vegetation and subsurface water, making it relevant in 

precipitation processes (Andreadis et al., 2005; Wang et al., 2011; Long et al., 2013; Thomas 

et al., 2014). During agricultural drought, the main concern should focus on water availability 

(Qin et al., 2014). This drought depends on soil moisture that supports plants after the 

cessation of precipitation. Normally, after rainy seasons, plants sustain themselves using soil 

moisture. However, the water holding capacities of soils vary. Soil water relationships are 

one of the vital characteristics that support plant growth, which simultaneously influence 

carbon allocation, nutrient cycling, microbial activity and photosynthesis. Soil with low water 

holding capacity is more liable to drought (Piedallu et al., 2011). 
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1.3.1.3. Hydrological drought 

Hydrological drought is defined as insufficient terrestrial availability of precipitation (Van 

Loon and Laaha, 2014). Normally, this drought is characterised by the loss of water from 

both subsurface and surface supplies over time (Van Loon and Laaha, 2014). It usually 

affects the levels of water bodies from average to low, which makes it insufficient to meet 

human and ecosystem demands. Stream-flow is the most important variable in terms of water 

quality (Wander and van Lanen, 2013) (Plate 1.3).  

 

Plate 1.3: Effect of hydrological drought in Southern California (Source: My interesting facts, 2014). 

Recovering from hydrological drought is usually very slow, considering the time it takes for 

streams and lakes to recharge, especially where snowpack is the main source of recharge. 

Increased water consumption has substantially intensified the magnitude of hydrological 

drought by 10-500%, and increased global drought frequency by ~30% (Wanders and Wada, 

2014). Characteristics of hydrological drought (ground-water and stream-flow) will change in 
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the 21st century due to climate change (Wander and van Lanen, 2013). There will be 

increased hydrological drought duration and severity, and greater impacts of events will be 

evident, including on ground-water and stream-flow. There is, therefore, an urgent need for 

water resource managers to design proactive measures to curtail these issues.  

1.3.1.4. Socio-economic drought 

Socio-economic drought is insufficient precipitation to meet human and environmental 

demands, it is triggered by human activities and elements of other types of drought 

(hydrological, meteorological and agricultural) (Wilhite, 2005). Drought causes 

environmental, economic and social damage in arid and semi-arid regions during prolonged 

episodes (Wilhite, 2005) (Plate 1.4).  

 

Plate 1.4: Effects of socio-economic drought near Nairobi, Kenya (Source: My interesting facts, 

2014). 
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 Background of the study 1.4.

The influence of growing water demand and global climate change has caused concerns 

about increasing drought conditions in the future. There is possibility that climate change will 

affect food production which in turn affects peoples’ livelihood (IPCC, 2014). Rain-fed 

farming is the dominant source of food production and means of livelihood for many poor 

rural farmers in Sub-Saharan Africa including Nigeria (Cooper et al., 2008). Peasant farmers 

in the Manga Grasslands of north-east Nigeria depend largely on agriculture for their 

livelihoods and they have been affected by recurrent drought since the 1970s (Alhassan et al., 

2003). Drought frequency has also challenged their traditional farming systems in north-east 

Nigeria. People in the region are mainly subsistence farmers and nomadic livestock herders, 

hence the agriculture based rural economy of the area (Alhassan et al., 2003). Severe drought 

has struck the Sahel region in the 1970s leaving millions of people in starvation and Nigeria 

is one the countries in the region affected by the ‘Great drought’ in the 1970s (Mortimore, 

1989).  

Accurate drought assessment is important for planning and management of the environment, 

water resources and ecosystems (Mishra et al., 2015). UNSIDR (2011) and Shiferaw et al. 

(2014 reported that there is urgent need to reduce the vulnerability of countries to climate 

variability and the threats posed by drought, especially those in drought prone areas. 

Investigating the level of impact would improve method of mitigation (Mishra et al., 2015). 

However, in recent years there has been progress in developing new drought concepts, 

advances in drought modelling, monitoring strategies, improved impact assessments and 

mitigation strategies (Mishra et al., 2015). Despite the progress and improvements, remaining 

key challenges include the transfer of methodologies and strategies between regions (Mishra 

et al., 2015). This is usually due to the differences in local hydro-meteorological features and 

socio-economic conditions (Mishra and Singh, 2010). Drought has different mitigation 
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strategies, but they all aim to reduce water shortages, improve socio-economic livelihoods 

and reduce environmental damage. Drought mitigation strategies can be both reactive and 

proactive (Bradford, 2000). Proactive measures of drought mitigation are strategies/measures 

taken prior to droughts as part of planning and preparation. Reactive measures are strategies 

taken after droughts (Bradford, 2000). Priority of drought mitigation differs between 

countries, depending on the sector and aspect most affected. This can also be monitored and 

assessed through previous experience, pre-planning, types of drought and severity. Effective 

responses to droughts situations require appropriate institutional frameworks, which assists in 

decision-making processes (HMNDP, 2013). Efforts in Nigeria have been reactive and are 

planned at governmental level without involving other stakeholders during planning 

(Nwokocha, 2017, Section 2.12.2).  

1.4.1. Statement of problems 

Farming is mainly how people cater for their basic needs in Yobe State. Poverty and lack of 

jobs are problems in the State making farmers vulnerable to climate variability (YBG Report, 

2010). Drought affects incomes, agricultural production and causes serious environmental 

problems that are difficult to recover from. Drought has been poorly documented in recent 

years and the impacts are increasing in magnitude and complexity (Abdullahi et al., 2006). 

Drought and desertification are more pronounced in north-eastern Nigeria (Olagunju, 2015; 

Elijah et al., 2017). Nigeria is considered one of the world’s most deforested countries, with 

losses of ~55.7% of the primary forests which is nearly half forest in the country. This can be 

attributed to poverty problems in the country. The north-east region of the country has the 

highest poverty rate in the country especially the states severely affected by desertification 

and drought (NPC, 2006; Olagunju, 2015). The north-east region has a poverty rate of 76.3% 

compared to the mean national 69.2% relative rate (NPC, 2006). About 80% of people in 
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northern Nigeria are involved in farming, especially crop production and pastoral farming 

(Macaulay, 2014).  

Yobe State is one of the most severely affected by drought and is among the nine drought and 

desertification frontline States in Nigeria (Olagunju, 2015). Nigeria loses ~351,000 hectares 

of land annually due to desertification and southward movement of sand (Nwokocha, 2017). 

It is estimated that the southward movement of sand is ~0.6 km per year and Yobe State has 

lost ~25,000-30,000 hectares annually in the last decade (Nwokocha, 2017). Drought in the 

north-east region plays significant role in increased desertification in the area (Musa and 

Shaib, 2010; Olagunju, 2015; Terhile, 2017). Farmers in Yobe State were chosen as the 

sample group due to their vulnerability to drought (Abdullahi et al., 2006). Among the six 

north-east States Borno and Yobe States are the most severely affected by desertification 

(Olagunju, 2015). Table 1.1 shows the States most affected by desertification in northern 

Nigeria. Some States in the north-west are also severely affected, including Katsina, Jigawa, 

Sokoto, Kebbi and Zamfara. 

Table 1.1: States affected by desertification in Nigeria 

S/no.  States  Geographic region Rate of desertification  

1 Sokoto North West Severe  

2 Zamfara North West Severe  

3 Katsina North West Severe  

4 Jigawa North West Severe  

5 Kano  North West Moderate  

6 Kebbi  North West Severe 

7 Kaduna  North West Moderate 

8 Borno  North East Severe  

9 Yobe  North East Severe  

10 Bauchi  North East Moderate  

11 Gombe  North East Moderate  

12 Taraba North East Moderate  

13 Niger  North Central  Moderate  

14 Plateau  North Central  Moderate  

                (Source: Olagunju, 2015). 
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1.4.2. Study area  

Yobe State is among the 36 states of Nigeria and covers 47,153 km
2
 is Latitude 10.578-

13.377
0
 N and Longitude 9.654-12.689

0
 E (Figure 1.1) (YSG Report, 2010). Yobe State had a 

population of 2,321,339 million people at the last (2006) census (NPC, 2006). In the study 

area, desertification and drought are the main environmental issues and the region has long 

dry seasons, recurrent drought, skeletal soil and sparse vegetation cover (Dabi and Anderson, 

1999; Obi, 2012). Yobe State shares boundaries from the west with Jigawa and Bauchi 

States, Gombe and Borno States to the south-east and an international boundary of 323 km 

with the Niger Republic to the north (YSG Report, 2010). Yobe State has 17 Local 

Government Areas (LGAs) distributed within three geographic regions (South, East and the 

North). The LGAs are Bade, Bursari, Damaturu, Fika, Fune, Geidam, Gulani, Jakusko, 

Karasuwa, Nangere, Nguru, Potiskum, Tarmuwa, Yunusari, Gujba, Machina and Yusufari 

(Figure 1.2).  

 

Figure 1.1: Map of Nigeria with Yobe State (source: Google, 2016). 

https://www.google.com/url?sa=i&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjzxeuou5nbAhWCcRQKHRRmAuYQjRx6BAgBEAU&url=https://en.wikipedia.org/wiki/Template:Nigeria_states_map&psig=AOvVaw2wFcYj-SF5s_W09dqAH5g1&ust=1527083449749484
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Figure 1.2: Map of the 17 Local Government Areas of Yobe State (source: Google, 2016). 

1.4.3. Rainfall distribution in Nigeria and Yobe State 

Drought monitoring systems are important for both short and long-term drought risk 

management using rainfall (Andreu et al., 2013). Temperature, rainfall and Standard 

Precipitation Evaporation Index (SPEI) were used to assess increase in drought frequency in 

Nigeria (Shiru et al., 2018). Temperature and rainfall data from 1961-2010 were also 

collected. Findings predicted increased temperatures, evaporation and decreased rainfall to 

drought occurrence. Figure 1.3 shows the increase in drought in Nigeria which presented 

trends of drought occurrence from 1960-2010, which shows significant increase over the 

years (Shiru et al., 2018). 
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Figure 1.3: Trend of drought occurrence in Nigeria from 1960-2010 (Source: Shiru et al., 2018). 

Oguntunde et al. (2011) examined rainfall patterns in Nigeria from 1901-2000 and found out 

there was a decrease in rainfall during the last part of the 20
th

 century. Oguntunde et al. 

(2011) used Standardized Precipitation Index to estimate the departure. There was 57% 

decrease in rainfall from 1961-1990, but there was only 7% decrease from 1930-1960. 

Rainfall distribution across Nigeria is highly variable, in the north-east average value are 

~400 mm per annum and ~2500 mm per annum across the south-south (Oguntunde et al., 

2011). Average annual rainfall along the coastline in southern Nigeria is ~3,500 mm per 

annum <600 mm per annum in the Sahel region of the north-east (FME, 2012). The studies of 

Oguntunde et al. (2011) and Shiru et al. (2018) showed that there is significant decrease in 

the amount of rainfall in Nigeria over the last five to six decades. Rainfall is unevenly 

distributed in the north-east (Oguntunde et al., 2011). There has been decreased rainfall 

pattern in the West African semi-arid region during July, August and September from1960-

1990 with annual average rainfall of 150-200 mm (Sarr, 2012). Annual precipitation in the 

Sahel is between 200-700 mm (Agnew and Chappell, 1991).  
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It was important to assess the average rainfall in Yobe State. Data were collected from the 

Nigeria Meteorological Agency (NiMET). A 25 year (1990-2015) record of Yobe State 

rainfall data was collected. NiMET has only two conventional weather stations in Yobe State, 

one at Nguru, which is in the north and Potiskum in the south. The distribution of rain is 

uneven across the two stations, rainfall received for 25 years varied between 80-300 mm a 

year over 25 years at Potiskum Station (Figure 1.4) and 40-190 mm over 25 years at Nguru 

Station (Figure 1.5). According to the data received from NiMET rainfall events in Yobe 

State is mostly between June–September every year, but it varies at times and starts in May. 

The data further showed if the rainfall starts in May it creates gap for weeks before having 

consistent rainfall.  

 

Figure 1.4: Potiskum Station 25 year rainfall totals (Source: NiMET, 2015). 

Yobe south receives more rainfall than Yobe north. The data showed that in 1994 and 2012 

both stations recorded their highest rainfalls. Nguru Station recorded 180 and 185 mm, 

respectively, and 240 and 300 mm respectively for Potiskum. Yobe State receives about half 

of the rainfall of Sahel region in 25 years (1990-2015) and receives less than quarter of the 

national average (Oguntunde et al., 2011; FME 2012; Shiru et al., 2018).  
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Figure 1.5: Nguru Station 25 year rainfall total (Source: NiMET, 2015). 

1.4.4. Research questions  

The following are posed  

1. How does drought affect the livelihood of farmers in Yobe State? 

2. How does drought coping strategy affect the environment of Yobe State? 

3. Which parts of the State are most vulnerable to drought? 

4. What are the possible ways to mitigate drought effects at local levels before 

intervention or support? 

5. What are the government strategies and how can they be improved? 

 Research aims   1.5.

This research sought to investigate on drought in Yobe State and make recommendations to 

mitigate impacts of drought. This will help to develop a comprehensive drought mitigation 

strategy for Yobe State. In order to achieve that, two research aims and five objectives were 

proposed. The aims and objectives of this research are:  

1.5.1. Aim One 

Assess the damage caused by drought to farmers’ livelihood and the environment. 
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Objectives  

In order to achieve this research aim, three objectives were framed.  

1. Investigate social response at community level in order to help mitigate drought, this 

is to understand how farmers respond to drought traditionally. It would also help in 

organising local mitigation strategies to make farmers more self-reliant. 

2. Investigate the environmental effects of drought coping strategies. In order to reduce 

environmental degradation caused by drought in Yobe State. This will be conducted 

through literature review and empirical studies.  

3. Investigate spatio-temporal rainfall trends in Yobe State to understand which part of 

the State receives less rainfall. The analysis was based on, 25 years (1990-2005) of 

rainfall data collected from the Nigeria Meteorological Agency (NiMET). 

1.5.2. Aim Two 

 To develop a framework for the amelioration of drought in Yobe State as a planning 

and management tool for the State Government and other stakeholders.  

Objectives  

In order to achieve this research aim, two objectives were framed.  

1. Produce frameworks that can be used by stakeholders to mitigate impacts of drought. 

This could reduce the cost of drought mitigation for both communities and 

government by using appropriate drought mitigation measures.  

2. Assess and evaluate the robustness and transferability of the proposed frameworks. 

This will be conducted by collecting empirical data from the framework users. 
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 Thesis structure  1.6.

A flowchart of the research structure is presented in Figure 1.6. Chapter 1 comprises of 

drought definitions and background of the study. Chapter 2 collated information on effects of 

drought and global impacts of climate change.  

Introduction 

Introduction → Definition → Types of drought→ State of problems and 
Background of the study → Study area → Aim & objectives

Literature review
Effects of climate change on drought → Climate change and ecosystem 

services → Climate change and extreme weather event → Socio-economic 
effects of drought → Identifying stakeholders role in adaptation → 

Challenges of drought proactive preparedness →Critical  appraisal of 
drought policies in Nigeria 

Methodology 

Research design and approach → Mixed methods → Quantitative and 
qualitative methods → Sampling → Pilot study →Main survey → Focus group 
discussion → Research validation → External validation → Internal → Ethical 

consideration 

Chapter 
One

Chapter 
Two

Chapter 
Three 

Questionnaire Results analysis  

Descriptive analysis → Cross-tabulation →Open-ended 
analysis

Chapter 
Four 

Focus Group Discussions’ analysis

Procedure for FGD → Responses from farmers → Responses 
from MoE officials   

Chapter 
Five 

Integrated framework evaluation 
Preliminary conceptual framework → 

Framework development → Drought mitigation and management for Yobe 
State → Drought mitigation measures/strategies → Mitigation and 

management measures to curtail drought effects → Framework evaluation

Chapter 
Seven 

Conclusions and Recommendations  
 Summary of research findings → Achievement of research objectives → 
Contributions to knowledge → Conclusions → Recommendations from 

research outcomes → Recommendations for further studies    

Chapter 
Eight 

Discussion of Results 
Assessment of drought mitigation policies in Nigeria→ Impacts of drought in 

Yobe State→ Mitigation measures and paradigm shift → Irrigation as a 
mitigation measure → Environmental problems and management  

Chapter 
Six 

 

Figure 1.6: Thesis and research structure. 
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All aspects proposed in the preliminary conceptual framework were used to gather 

information on drought in Yobe State. The methodologies used are presented in Chapter 3. 

All collected data are presented in Chapters 4 and 5. The assessments provided information 

on drought in Yobe State, where mitigation and management frameworks were developed 

based on findings from Chapters 4 and 5. Discussion of major results from both assessments 

is presented in Chapter 6. Chapter 7 presents the preliminary conceptual framework of the 

Study. Based on the findings of the empirical studies sectoral frameworks and integrated 

framework were designed for Yobe State. In order to ensure the sustainable application of the 

frameworks, a before-use evaluation was conducted to determine the feasibility of the 

frameworks to mitigate drought impacts (Chapter 7). Conclusions and recommendations were 

made, which also highlighted the study’s contribution to knowledge (Chapter 8).  
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2. CHAPTER TWO: LITERATURE REVIEW   

 Introduction  2.1.

This chapter discusses the global effects of climate change and drought. An overview of 

processes of adaptation to climate change and strategies of drought mitigation in selected 

countries and regions around the world are presented. It emphasises the situation in Africa, 

especially northern Nigeria, where drought has caused environmental destruction, decreased 

food production, famine and social deprivation. Past and current policies and efforts made by 

Nigerian Governments are reviewed to identify research gaps. 

 Effects of climate change  2.2.

Changing climate is leading to rising sea-levels and increased frequency of weather extreme 

events, such as drought, floods and severe storms. The atmospheric greenhouse increase is 

due to human activities (carbon emission), thus changing the concentrations, which alters the 

climatic system (IPCC, 2014). There will be probably increased rainfall variability and 

drought severity in much of the world (Kusangaya et al., 2014; Mosley, 2015). However, 

climate changes naturally, but the increase in greenhouse gases triggers more rapid changes 

and influences the occurrence of extreme climatic events. Drought frequency will probably 

increase due to less rainfall and increased evaporation, which is mainly because of increased 

temperatures (Sheffield et al., 2012).  

Climate change is considered to be one of the major challenges of the 21
st
 century (IPCC, 

2014). Observations for over 157 years showed that global surface temperatures have risen 

(Clark et al., 1999; Savo et al., 2016). The past century has witnessed two phases of 

increased atmospheric temperature from the 1910s–1940s by 0.35
0
C and from 1970-recent 

years by 0.55
0
C. Drought assessment based on decreased moisture showed that there will be 

recurrent drought (Burke et al., 2006). Sheffield et al. (2012) used other climate variables 

(wind speed, humidity, moisture and temperature) to show similar trends of possible recurrent 
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drought. However, changes due to the changing climate are spatio-temporally highly variable. 

Extreme events will increase climate-related disasters, which will in turn have devastating 

impacts on social well-being, habitat disruption and economic hardship (Kusangaya et al., 

2014). These impacts every part of the natural environment and human well-being and can 

lead to loss of life, losses of agricultural production, species extinction and water crises 

(Kusangaya et al., 2014).  

Climate change predictions indicate that Earth will be generally drier and warmer in the 

future (Solh and Maarten, 2014 and Olmstead, 2014). Climate change can have both long-

term and short-term variability around the world. Change in future climate is projected to 

affect most climatic variables, such as temperature, precipitation, humidity, water discharge 

and availability (Arnell et al., 2011; Davies and Simonovic, 2011; Tsanis et al., 2011). This is 

due to economic and population growth, land use and pollution (Koutroulis et al., 2013). 

Uncertainty of water availability and quality due to climate change and pollution threatens 

both environmental and social aspects, including tourism, agricultural production and 

biodiversity (Olmstead, 2014). It is an important task for scientists and water resource 

managers to initiate adaptation measures.  

Numerous studies have emphasised the issue of climate change and its impact on many 

sectors and aspects of the environment and economy (Olesen and Bindi, 2002; Mirza, 2003; 

IPCC, 2007; Gosling, 2013). For example, Europe has experienced increased mean surface 

temperature over the last century, of ∼0.8
0
C (Charlesworth, 2010). Global Climate Modelling 

(GCM) simulated annual temperatures in Europe, which shows that the continent has warmed 

at the rate of 0.1–0.4
0
C in the second half of the 20

th
 century (Olesen and Bindi, 2002). 

However, despite the projected rise in temperature in Europe, it is expected that southern and 

north-east Europe will experience most temperature increase (Parry, 2000; Hellmuth et al., 

2007; Savo et al., 2016).  
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Considering the issue of climate change globally, it is important to have an overview of 

future drought projections, including both the impacts on humans and the environment as a 

measure for securing future water and food security (Wanders and Wada, 2014). Severe 

impacts of drought historically showed that there is a need for scientists and society to 

improve knowledge and understanding of drought mechanisms for better preparation, 

mitigation and management. Clemens et al. (2016), described adaptation to climate as the 

changes or adjustment to systems in response to unexpected climate stimuli and their impacts. 

The study stated that adapting to climate change has been a challenge in recent years. 

Stabilising global carbon emission through proper international frameworks will help 

mitigate the impacts of global warming, considering a possible temperature increase of ∼4
0
C 

by 2100 (Adger and Barnett, 2009; Fussel, 2009; Smith et al. 2009). Many organisations, 

groups and governments are now taking proactive measures (Smit et al., 2000; Adger et al., 

2005). Adaptation can be encouraged by many actions, for example, protecting economic 

well-being and improving people and environmental safety to meet sustainable growth 

(Adger, 2003). Middle and low income countries are vulnerable and have limited resources 

and measures for climate change mitigation (Lindseth, 2004; Adger et al., 2005).  

2.2.1. Climate change and ecosystem services  

Ecosystems provide humans and other organisms with numerous services, including food, 

energy, water and habitats (Desanker et al., 2001; Gosling, 2013). Ecosystem services are 

divided into three categories; provisioning, regulating and supporting services Millennium 

Ecosystem Assessment, (MEA, 2005). Provisioning are the basic services required by living 

organisms, such as water, energy and food which are provided by the ecosystem. Supporting 

services include water cycling, nutrient cycling and habitat provision. Regulating services 

provide carbon sequestration, air quality, temperature and coastal wave defence (MEA, 
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2005). Climate change has the ability to cause acute sudden environmental changes which 

directly impacts ecosystem services (Galaz et al., 2008).  

Drought affects forests, deserts and decreases the number of species. All these are due to 

decreased precipitation and resultant drought stress. Healthy ecosystems play important role 

in improving agricultural production and increase resilience to change (FAO, 2018a). Most of 

poor farmers depend directly on the environment, especially biodiversity, for survival. 

Changes or loss in biodiversity will affect their livelihoods (FAO, 2018a). There is a need to 

emphasise the importance of ecosystem services in order to maintain them and thus cope with 

future climate change (Galaz et al., 2008; Gosling, 2013). 

2.2.2. Climate change and extreme weather events  

Droughts usually set in gradually, which is different from other natural disasters, where their 

onset and cessation are usually rapid (Muller, 2014). The change in climate trends has made 

developing countries vulnerable to extreme weather events, with attendant economic loss and 

decline in socio-economic activities (Mirza, 2003). It was estimated at the beginning of the 

21
st
 century that annually, extreme weather events have cost developed countries over $35 

billion in the early 2000s, this is almost 10 times the cost to developing nations (Freeman, 

2001). Developed nations have lower impacts than developed nations, due to better 

infrastructure, social welfare and economic benefits (Mirza, 2003). Accessibility to 

infrastructure and social welfare tends to reduce the impacts of such disasters (Wilhite, 2002). 

In some situations, due to the presence of infrastructure and welfare, the impacts are not 

directly felt by people (Wilhite, 2002). Figure 2.1 shows the likelihood of increases in the 

severity of weather events. Other naturally occurring disasters largely have structural 

impacts, which directly destroy properties and ecosystems (Wilhite, 2002). 
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Figure 2.1: Future likely increase in severity of extreme weather events (Source: UCS, 2012). 

2.2.3. Impacts of climate change in Nigeria 

Recently, Nigeria is experiencing the negative impacts of climate change, which affected the 

welfare of millions of people, especially farmers (Olaniyi et al., 2014). In the arid zones, 

droughts are getting worse and climate uncertainty is growing, climate change is an 

unprecedented and threat to food security. Arid and semi-arid areas in northern Nigeria are 

becoming drier, while the southern part of the country are getting wetter, global warming 

means that many dry areas are going to get drier and wet areas are going to get wetter 

(Atilola, 2010). 

Droughts and floods are some of the major impacts of climate change in the country. This 

problem needs proper attention and mitigation considering that most people depend on 

agriculture in Nigeria (Olaniyi et al., 2014). Rivers, lakes, hydro-electric power stations are 

drying up and have witnessed low level capacities over the last few years (Olaniyi et al., 

2014). The impacts are evident in northern Nigeria, as drought severity and aridity are 
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increasing which threatens food security (Atilola, 2010). Agriculture contributes substantially 

to Nigeria’s GDP, where most of the rural population (70%) relies on agriculture for 

livelihoods (Olaniyi et al., 2014). Changes in climate and weather patterns have had 

devastating impacts on these peoples’ lives (Idris, 2011). These are further aggravated by 

over-grazing, over-exploitation, deforestation, poor irrigation practises, resources conflict, 

lack of food security and losses in fauna and flora (Idris, 2011).  

 Vulnerability to drought  2.3.

IPCC (2001; 2014) defined vulnerability as the level to which a system (natural or social 

system) will resist damage from climate change. Vicente-Serrano et al. (2012) defined 

vulnerability to drought as the ability of a region to withstand drought. Adaptive ability to 

vulnerability is how quickly systems adjust to climate change. Vulnerability of individuals is 

based on their capability to withstand exposure, stress and their coping strategy (Perkins, 

2001). Resistance means the ability to slow and reduce the impacts of drought, whereas 

resilience refers to capacity of a system to recover from drought. Antwi-Agyei et al. (2012) 

identified factors such as poor soil, poor water management, poverty, rural vulnerability, 

population growth, changing consumption patterns, climate variability and land use change as 

factors that can exacerbate the impacts of drought. Population growth and over-exploitation 

of natural resources compromise adaptation to drought in Africa, due to social and economic 

stresses on communities (Antwi-Agyei et al., 2012). Vulnerability level has increased 

amongst African communities over last few decades (Wilhite, 2007; Vicente-Serranoet al., 

2012). Furthermore, responses vary as drought impacts also differ spatially and temporally in 

every region (Wilhite, 2007).  

The United Nations International Strategy for Disaster Reduction Report UNISDR (2004) 

categorised vulnerability factors into 3 environmental, social and economic. 
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● Environmental factors are those that describe the condition of the environment in an 

area. 

● Social factors describe the state of well-being of individuals, groups, the population 

and communities, which is also known as the non-economic factor. 

● Economic factors describe the state of the economy in the region (UNISDR, 2004). 

Assessment of drought vulnerability is complex (Kim et al., 2015). Guiquin et al (2012) 

investigated vulnerability of agriculture to drought in 31 provinces and cities in China. The 

study employed the Grey Relation Analysis (GRA) method to identify factors influencing 

agricultural drought and translated them into quantitative indicators. The studies found that 

the South-east coast of China had least vulnerability to agricultural drought than central areas, 

due to high precipitation and irrigation. The western area had high vulnerability to 

agricultural drought, due to low precipitation and excessive irrigation.  

The results show that farmers’ vulnerability is influenced by social, economic, infrastructural 

and psychological factors. Understanding vulnerability to drought is complex, because it 

depends on socio-economic and biophysical indicators (Shiferaw et al., 2014). The word 

‘vulnerability’ is used in different academic disciplines, depending on the context (Zarafshani 

et al., 2012). Factors considered while studying vulnerability to drought, include population, 

policy, technology, social behaviour, land use patterns, water use and economic development 

(Wilhite and Svoboda, 2000; Naumann et al., 2013). In this research, vulnerability is used as 

a term to determine farmers’ exposure to drought. 

2.3.1. Adaptive strategies  

Drought is not usually an instant killer, as it manifests slowly and develops over time. There 

are different ways to cope with drought. For example, short-term measures include supply of 

drinking water to affected victims, but long-term strategies are migration and changes of 
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livelihood are considered as adaptation strategies. However, drought coping strategies vary 

according to culture, traditions and socio-economic situation (Singh and Byjesh, 2014). 

Livestock, use of crop varieties, crop mix and land changes are ways rural communities in 

semi-arid regions cope with drought (Alam, 2015). 

2.3.2. Impact of drought on income and coping strategies in semi-arid regions 

People in rural communities of developing countries are at risk of income shocks due to 

effects of climate variability and extreme events (Kinsey et al., 1998). Fluctuation of income 

leads to unstable agricultural output, which in turn affects crop prices and issues such as pest 

and crop disease (Kinsey et al., 1998). Farmers in Yunusari LGA in Yobe stated that drought 

increases prices of food in their local market, making it unaffordable for them to buy food 

(Gbahabo, 2011). These situations leave poor households in most communities in debt, due to 

increased crop prices to compensate for the income shortfall. 

In the Sahel, the usual mechanism people use is livestock as a buffer, to compensate lost 

income and food shortages (Fafchamps et al., 1998). The study suggests that not all livestock 

sales compensate for income shock and crop losses. During the worst drought episodes in 

semi-arid areas, some households and farmers sold their livestock to compensate for income 

shock, but only 15-30% of the loss can be compensated (Fafchamps et al., 1998). Throughout 

human history there have been extreme conditions and people usually find ways to cope 

(Tideman and Khatana, 2004). There are different mechanisms to deal with drought, which 

are adaptive strategies or risk reduction. Risk coping strategies are divided into 2: ex-ante and 

ex-post (Pandey et al., 2007).  

Ex-ante: Risk coping strategy mitigates risk of income shortfall due to climatic variability. It 

is also referred to as ‘income smoothing strategy’ or ‘reducing risk exposure’. This is 

designed to reduce risk, but it is costly in terms of forgone opportunities. Farmers living in 
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drought prone areas modify their production strategy to provide self-insurance during drought 

or shortfalls (Shiferaw et al., 2014).  

Ex-post: Risk coping strategy is to reduce losses that occur due to shortfall in agricultural 

production, which reduces consumption by farmers’ if they are unable to meet the deficit by 

other means. This is to control shortfalls in agricultural output (Pandey et al., 2007; Shiferaw 

et al., 2014). Cash saving, borrowing, liquidating assets, relying on charity and permanent 

migration are the usual mechanisms to cope with production shortfalls. For this strategy, 

farmers are expected to save during normal and better crop yield periods to meet 

consumption needs when shortfalls occur (Pandey et al., 2007).  

 Socio-economic effects of drought  2.4.

Many studies have shown that drought has not been well documented and it appears that the 

magnitude and complexity of it impacts are increasing (Wilhite and Pulwarty, 2005; Feyen 

and Dankers, 2009). Droughts have different socio-economic effects on humans, which 

include lack of labour, decreased agricultural productions, diminished human health and 

increased prevalence of diseases. However, social characteristics also vary according to 

regions, traditions, cultures, households and individuals and adapting to impacts of drought 

depends on social responses (Wilhite et al., 2007). In many places, the impacts of drought 

can be diverse and its effects are either direct or indirect (Gutierrez et al., 2014). Droughts 

have caused more environmental refugees in recent years than any other time in human 

history. This disaster has caused more deaths than any other natural disaster in the 2
nd

 half of 

the 20th century (Vicente-Serrano et al., 2012). Socio-economic activities and environmental 

degradation move simultaneously, for example, over-exploitation of natural resources due to 

an extreme climate event is an alternative coping strategy (Shiferaw et al., 2014). These 

activities include productivity loss, increased forest fire hazards, reduced water levels, 

increased livestock and wildlife mortality rates and damage to wildlife and fish habitats. 
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Exploitation of natural resources and habitat increases when there is reduced farm output, 

unemployment, famine and extreme events, such as drought and hurricanes (Shiferaw et al., 

2014). Indirect impacts of drought include environmental degradation and reduced incomes, 

which affects livelihoods through the prices of both livestock and crops. Indirect effects of 

drought could be larger than direct impacts (Zimmerman and Carter, 2003; Holden and 

Shiferaw, 2004). Droughts account for only 5% of natural disasters, but the total losses 

caused are ∼30% compared with other natural disasters (Wang et al., 2014). In contrast, 

Keshavarz et al. (2013) stated that 22% of damage caused by natural disasters is from 

drought and 33% of persons affected by disasters were caused by drought. Effects of climate 

change on drought and their implications are listed in Table 2.1. The socio-economic aspects 

include increased work load, decreased income, malnutrition, poor access to health services, 

migration, emotional impacts (depression and frustration), poverty, reduced life quality and 

conflicts over land and water resources (Alston and Kent, 2008). 

Table 2.1: Effects of drought discussed by multiple authors 

Authors  Implications  

Shukla & Wood, 2008 Effects of droughts events are mostly related to hydrological conditions, which are 

reduced ground water level and low streamflow. 

Agnew & Chappell, 1999 Due to changing climate, it is important to understand drought trends, previous studies 

have showed frequent recurrent drought might change drought trends in the future. 

Msangi, 2004 Extent of drought severity in countries with land and resource degradation is more 

detrimental; whose economic welfare and social service systems cannot resist the 

impacts. Land and resource degradation include destroying fragile environment, soil 

erosion, destruction of vegetation cover and over-cultivation of agricultural land. These 

environmental problems in such areas give people limited options and few coping 

strategies to deal with drought. 

Edossa et al., 2010 Recently, some countries have faced rainfall shortages, including Zambia, Tanzania, 

Namibia, Kenya, Somalia, Zimbabwe and South Africa Droughts and land degradation 

affect and threaten the livelihood of many people living in rural areas in these 

countries. 

Shen et al., 2007 Severe drought has devastating impacts on socio-economic aspect of human life and 

the environment.  

 Burke et al., 2006; Blunden et 

al., 2011 

Since the 1970s, droughts have increased in number and have affected many regions. 

This has increased the extent of extreme drought events around the world from 1-30% 

during the 21
st
 Century. It is believed that severity, intensity, frequency, duration and 

distribution of drought will increase. 
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2.4.1. Famine and drought 

In semi-arid regions, famine is triggered by prolonged drought (Speranza et al., 2008). 

Drought and famine persists in Sub Saharan Africa. Water scarcity and insufficient 

vegetation also contributes to drought and famine. Most famine or food crises are associated 

with rural livelihoods and living conditions (Sen, 1999). Rural communities struck with 

prolonged drought find it difficult to produce sufficient crops to meet immediate demands 

(Antwi-Agyei et al., 2012). This situation makes communities unable to build a buffer for 

future drought resistance. Rural communities in Sub Saharan Africa are food insecure, 

regardless of whether drought occurs or not, but drought further worsens conditions 

(Speranza et al., 2008; Antwi-Agyei et al., 2012). Drought in northern Nigeria led to famine 

in 1914, 1927, 1942 and in the 1970s (Mortimore, 1989; Gbahabo, 2011). The 1940s famine 

led farmers in the north-east to live on cassava for food and at the time food prices increased 

from £23 to £26 against good harvest period (Gbahabo, 2011).  

2.4.2. Effects of drought on conflict  

One-third of the Sub Saharan Africa population live in drought prone regions (UNEP, 2008). 

Population increase in the region will worsen the projected drought conditions. Increased 

drought severity in Africa can cause social conflicts and civil war (Burke et al., 2009). 

Scarcity of natural resources increase and intensify competition on the remaining limited 

resources, where there is tendency to ignite conflicts among communities in affected areas 

(Ghai, 1992).  

Drought can instigate conflicts and civil war scientific evidence have not put justifiable facts 

on assessing the issue and stressed the need to consider both scientific and social aspects of 

drought events that lead to civil conflicts (Shen et al., 2007: Alston and Kent, 2008; Von 

Uexkull, 2014). Hardship and the process of coping with prolonged drought in drier regions 

characterised by acute water shortage and limited resources to withstand such events, leads to 
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frustration, depression and unemployment, all of these issues breed conflicts in such 

communities (Shen et al., 2007; Alston and Kent, 2008; Von Uexkull, 2014).  

In recent years, northern Nigeria has experienced conflicts, especially due to the insurgence 

of Boko haram and clashes between farmers and herdsmen in the region. Problems of farmers 

and herdsmen can be due to the effects of desertification and drought in the north (Olagunju, 

2015). Nigeria has a large pastoralist population and which depend on grazing land for 

survival (Daily Trust, 2018). The conflict between farmers and herdsmen is now considered 

as a threat to national security (Daily Trust, 2018). Many farmers have lost their lives due to 

unrest between them and herdsmen.   

 Effects of drought around the world 2.5.

2.5.1. Effects of drought in Asia and Australia 

Production of crops has declined in recent decades in many part of Asia with increasing water 

stress and temperature. Over 60 million people were affected by multiple droughts in Central 

and Southwest Asia in 1999-2000. The countries involved were Afghanistan, Uzbekistan, 

Pakistan, Iran and Turkmenistan (Mishra and Singh, 2010). 

Drought has affected farmers’ social life in semi-arid Bangladesh. Farmers there believed that 

climate change has increased drought frequency in the area (Habiba et al., 2012). However, 

climate change perception among local farmers in rural areas is influenced by their level of 

education, means of livelihood and locality (West et al., 2008). 

Vietnam is among many countries with extensive records of climate issues, such as drought 

and floods. The country ranks 13
th

 in terms of vulnerability to climate change impacts 

(Lohmann and Lechtenfeld, 2015). Rainfall received in Vietnam over the past few decades 

has been highly variable. Rural communities largely depend on rain-fed agriculture (Nguyen, 

2011). Despite economic growth, many people live on <$1.25 per day, thus many household 
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incomes are below the poverty line (World Bank, 2012). Usually during droughts in Vietnam 

food prices increase and people downgrade the quality of their food (UNISDR, 2011). For 

example, the estimated cost of economic damage due to drought was $110 million, which is 

∼0.2% of GDP (UNISDR, 2011).  

India is amongst the countries that mainly depend on rain-fed agriculture (Arlappa et al., 

2011). Drought is a recurrent the probability and vulnerability to drought 35% and 30% 

respectively (Birthala et al., 2015). Despite the decline in India’s agricultural activities, the 

sector contributed ~15% of GDP in 2013-2014. India has witnessed ~13 major droughts in 

the last five decades, most recently between 2001-2012 (Kumar et al., 2005; Birthala et al., 

2015).  

Drought is a problem that consistently affects farming in Iran (Dariush et al., 2010). Farmers’ 

resources were depleted where water replenishment was problematic, causing human 

suffering and decreased crop production. Drought mitigation and coping strategies are 

limited, due to the Government’s inability to reduce drought damage (Dariush et al., 2010).                                                                                   

Australia experienced the ‘Millennium Drought’ in the 2000s which lasted for almost a 

decade (Bond et al., 2008). The episode was one of the most severe droughts, where rivers 

recorded low flows, many ˂40% of usual discharge. The magnitude and severity of the 

drought also affected many fresh water ecosystems (Bond et al., 2008). Losses recorded were 

in billions of Australian dollars, where agriculture contributes ∼5% of national GDP. There 

will probably be an increase in droughts in the future and the projections suggest that west 

and southern parts of the country will be most affected (Jenkins, 2012). 

Chinese average economic losses due to drought from 1950-2002 were projected to reduce in 

the 2
nd

 half of the 21
st
 century (Jenkins, 2012). Drought cost $883 million from 1950-2002 

and was estimated to cost $540 million from 2003-2050 in terms of projected economic 
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damage. China experienced severe droughts in 1997 and 1999-2002, which affected >40 

million hectares (Zhang, 2003). There was pronounced drought in south-west China with 

decreased crop yields. The area is the most vulnerable to drought in the China with reduced 

wet season precipitation decreasing food yield (Lu et al., 2017).  

2.5.2. Effects of drought in the USA and Canada 

The USA has experienced droughts which have affected water levels in rivers and reservoirs 

(Cook et al., 2007). Affected States include Nevada, New Mexico, Utah and Wyoming. Lake 

Powell (Colorado) was affected by drought in 2004 and water levels fell (Cook et al., 2007). 

US drought history shows that drought has cost great loss and damage (Sahr, 2005). The 

aftermath of the ‘Dust Bowl’ drought of 1934-35 cost over $5 billion at the time, equivalent 

to $66 billion in 2002 (Sahr, 2005). Over $1 billion (equivalent to $13 billion in 2002) was 

spent on drought relief in the 1930s. There were drought episodes in 1980, 1988 and 2002, 

where the 2002 cost over $10 billion. The 1980 and 1988 episode cost ∼$48.8 billion and 

$61.6 billion, respectively (Ross and Lott, 2003).   

Projected drought economic damage for the USA will increase in the future by 87-105% in a 

worst case scenario. Estimated economic damage costs from 1950-2003 has increased from 

$5 billion to $35 billion, and are projected to increase from $35-105 billion between 2003-

2050 (Jenkins, 2012).  

Canada also experienced two droughts in 2001 and 2002, where crop production decreased 

by ∼$930 million in 2001 and $2 billion in 2002, ~3 billion Canadian dollars in total. This 

was one of the most severe droughts Canada has experienced in recent years (Wheaton et al., 

2008). Figure 2.2 show the severity of drought across the USA in July 1980, 1988 and 2002, 

respectively.  
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Figure 2.2: Map of the USA showing severity of drought in the 1980s and 2002 (Source: Cook et al., 

2007). 

2.5.3. Effects of drought in Europe 

Drought has been recurrent in many parts of Europe in recent decades. Shortage of rainfall 

was a major threat in most of the continent over the past seven to eight decades (Cammalleri 

and Vogt, 2015).  Due to climate change scenarios in Europe, drought is now frequent and 

widespread, especially in the Mediterranean region and the condition is worsening (EC, 2007; 

Cammalleri and Vogt, 2015). In the last three to four decades, Europe faced major droughts, 

especially in Northern and Western Europe in 1976. There were other events in 1989, 1991 

and 2003 (Hisdal et al., 2001; Feyen and Dankers, 2009). In 2005, drought occurred in the 

Iberian Peninsula, which became the most severe in the region for over six decades, where it 

decreased EU cereal production by ~10% that year (UNEP, 2006). Over the past 30 years, 

drought has accounted for ∼€100 billion of losses in Europe. Fleig et al. (2011) compared 
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drought severity and frequency in Denmark and the UK both countries experienced severe 

droughts in 1976 and 1996. The 1975/1976 drought is considered the most severe in recent 

decades (Fleig et al., 2011). In the summers of 1975 and 1976, the UK had low rainfall and 

experienced a severe drought, it was considered the worst since records started in 1766 

(Marsh et al., 2007). Due to the 1975/76 drought ∼£500 million worth of crops were lost 

(Marsh et al., 2007). In 2015, drought affected much of Romania, the President of the 

Romanian Agricultural Producers Association stated that the event decreased crop production 

in the country, maize being the most affected. The estimated cost of losses was estimated at 

€2 billion (BR, 2015).  

From 1991, the yearly cost of drought was on average ∼€5.3 billion in Europe, but the 

economic damage of the 2003 episode cost ∼€8.7 billion (European Communities, 2007). It 

is important to use historic extreme events to projects future events (Carter et al., 2007). 

Spinoni et al. (2015) projected that similar drought to the 2003 event in Europe will be more 

severe in the future, which will increase by ∼100-fold in 40 years. Summers in some parts of 

the continent will also become warmer and drier, e.g. in Switzerland (Schär et al., 2004). 

Annual economic drought loss in Spain is projected to increase by 300%. Past annual drought 

events have cost ∼$375 million from 1955-2002 and the loss is expected to increase to $1.1 

billion from 2003-2050 (Jenkins, 2012). Feyen and Dankers (2009) used climate variables to 

assess drought severity and frequency, including temperature and precipitation, where they 

ran two seasons of a hydrological model of frost and frost-free periods of the year to predict 

the impact of climate change on streamflow in Europe. They concluded that by the end of the 

21
st
 century there will be low river flows and river volume. Future global warming models 

suggest that most of Europe will experience fewer frosts, which in turn will have negative 

impacts on water availability, thus leading to competition for limited resources (Christensen 

and Stott et al., 2004; Christensen, 2007). 
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2.5.4. Effects of drought in Africa  

Africa is well known for desertification and drought (Agnew and Chappell, 1999). The 

continent has one of the harshest climate conditions in the world (Sivakumar and Wallace 

1991). Africa’s drylands are characterised by high temperatures, low humidity, low soil 

moisture and variable rainfall. There are three African regions where drought is a dominant 

feature, including the Kalahari-Namib region, Sudano-Sahelian region and Mediterranean 

Africa (UNEP, 1992). Drought has occurred in the Sub-Saharan Africa and has affected over 

40 million in the 1980s. Due to the unpredictable climate variables in the Sahel, 

climatologists have failed to understand the extent of droughts. Many natural disasters affect 

Africa, but drought has the most negative impact in terms of the number of people affected 

(Vicente-Serrano et al., 2012). Drought has also caused epidemics and land degradation 

across Africa and is among the natural disasters that have caused highest mortality in Africa 

from 1974-2007 ∼450,000 people died due to drought (Vicente-Serrano et al., 2012). 

In 2011, severe drought struck Somalia, causing a large humanitarian crisis, which affected 

over 10 million people; 2 million among them were malnourished children, leaving 380,000 

refugees in Kenya (Vicente-Serrano et al., 2012). In Africa, one-third of the continent is 

described as desertified and ∼73% of agricultural lands are degraded (UNEP, 1992). If there 

are two to three seasons of drought across those regions, it will cause severe environmental 

stress (Lean, 1995). In Africa, drought and floods account for 80% of life loss and economic 

(Bhavnani et al., 2008). In 1990/1991 the GDP of Zimbabwe decreased by 11% due to 

drought related issues. In Kenya 1999/2001 drought cost an estimated $2.5 billion (Brown et 

al., 2011).  

Drought problems in Africa have increased over the past decades, leading to decreased crop 

yields and impoverishment, unemployment and migration (Bhavnani et al., 2008; UN, 2008; 

Scheffran et al., 2012). The slow onset of the disaster causes most economic losses, because 
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it is not easy to predict where exactly the disaster will affect (Dai, 2011; Desanker et al., 

2001; IPCC, 2007, 2014; Solh and Maarten, 2014). Numerous international organisations and 

programmes such as ‘Sustainable Development Goals’ (SDG), ‘Eradicate Extreme Poverty 

and Hunger, European Commission Humanitarian Aid Program’ (ECHO) and the ‘Food and 

Agricultural Organisation of the United Nations’ (FAO) have prioritised drought mitigation 

in Africa. In 2007 the EU allocated ∼€53 million to mitigate the impacts of drought in 

Somalia, Uganda and Kenya (Bhavnani et al., 2008). Drought shock due to crop failure has 

increased in Sub Saharan Africa and has trapped farmers in acute poverty (Wossen et al., 

2017). Farmers in the region sell their lands, assets and livestock as drought coping 

mechanisms.  

In addition, the study showed that lack of formal insurance and a safety net in most Africa 

countries further increase vulnerability. Having such measures would reduce drought shock 

on farmers and increase their ability to cope. Farmers in Australia have such safety net 

through insurance from the government and other financial support (Stone, 2014). Improving 

the drought tolerance of crops can also serve as means of reducing drought risk to enhance 

future food security at the same time serving as insurance against crop failure (Wossen et al., 

2017). Crop production during drought depends on its length and timing (Bodner et al., 

2015). Drought decreases agricultural land productivity, which affects the supply of food to 

urban centres. Many people migrate to urban areas due to drought. Migration from rural to 

urban areas increases stress on water and other natural resources. In the past three decades, 

there have been efforts by governmental and non-governmental organisations, for example 

the ‘Organisation of African Unity’, to address the issues of drought and desertification in 

Africa (Msangi, 2004). The effort was introduced due to the 1968-1973 droughts, where the 

affected areas included the Eastern Sahel and Southern Africa. This was the first time in the 

Continent where ecological degradation received full attention from governments. Some 
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countries have faced rainfall shortages, including Zambia, Tanzania, Namibia, Kenya, 

Somalia, Zimbabwe and South Africa, which affected their agricultural production (Edossa et 

al., 2010). Rainfall received in these countries was mostly well below average, which led to 

starvation and human deaths. Droughts have damaged fragile ecosystems, increasing 

desertification in some parts of those countries (Msangi, 2004). This led to habitat 

fragmentation, destruction and loss which endangered the survival of many plant and animal 

species (Wood et al., 2000).  In Africa, drought issues are usually regional rather than general 

disasters. Ethiopia has faced severe droughts, which occur once every 10-15 years (Abate, 

1994). Figure 2.3 show the areas affected by drought in the Sahel region. 

 

Figure 2.3: Areas affected by drought in the Sahel region (Source: UNHAR, 2012). 
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However, there is no specific pattern of drought recurrence in the country; this was noted due 

to dry years recorded every 5-6 years, based on rainfall analysis (Edossa et al., 2010). In 

Ethiopia, drought has damaged agricultural output. For instance droughts in Ethiopia in 

1888/89 caused famine and ∼90% animals died. In 1984, there was a severe drought which 

caused loss of livestock and crops. For example, Wollo Province had 61% and 94% loss, 

respectively (Little et al., 2006). In 1974 and 1984 over 325,000 people died in the Sahel due 

to drought mostly in Ethiopia (UN, 2008). 

2.5.5. Environmental problems in Africa 

Agnew and Warren (1996) reported the seriousness of environmental changes in the Sahel. 

Many people have suffered from drought events in the 1980s, which produced millions of 

environmental refugees. However, there are differences between environmental problems and 

changes. Environmental problems also have two major aspects; impacts of people upon the 

environment and impacts of environment on people. Any change in physical environmental 

conditions can cause environmental problems (Olsson, 1993; Batterbury and Warren, 2001). 

Most environmental problems in the Sahel are also considered cultural and economic, as they 

are triggered and created by poverty. Despite peoples’ lifestyles adjustment during droughts, 

people cannot withstand severe events.  

During severe events, without assistance from outside (relief), people do not consider 

environmental conservation important, due to their struggle for survival. Msangi (2004) 

argued that if droughts are properly managed, environmental degradation will certainly 

decrease. However, drought triggers environmental stress and resource degradation. This 

occurs when people are trying to overcome severe drought events, thus placing pressure and 

demands on resources, which in turn harms the natural environment (Ghai, 1992). Drylands 

occupy ~41% of the earth’s surface and has a population of over 2 billion people (Pravalie, 

2016).  
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2.5.5.1. Deforestation  

Olagunju (2015) defined deforestation as the conversion of forest area into a non-forest land 

due to peoples’ activities, expansion of agricultural land and development. Deforestation is 

one of the major causes of desertification in northern Nigeria, where vegetation is used for 

fuel-wood (Olagunju, 2015). The problems of deforestation include loss of biological 

productivity, economic and biodiversity loss mostly in arid, semi-arid zone (Reynolds, 2016). 

These are mainly caused by excessive fuel-wood gathering, poor irrigation practises and 

over-grazing. These processes are exacerbated by climate variability, such as drought can 

cause desertification. Desertification is caused by the complex interplay of land management 

and environment which leads to poor yield (Fullen and Mitchell, 1994). This can have both 

direct and indirect impacts on farmers and their livestock.  

2.5.5.2. Land degradation and management  

Land degradation in the Sahel is caused by climatic drought and anthropogenic factors 

(population growth, over-grazing and agricultural activities) (UNISDR, 2011). Most Africans 

are dependent on agriculture as their main source of income, ~80-90% of the people in the 

Continent, especially in the Sahel region are actively involved in agriculture.  

Rural communities in the Sahel have been affected by recurrent severe droughts (Darkoh, 

1998; Lei et al., 2016). This has immensely affected socio-economic sustainability and led to 

high production costs, low productivity, crop damage and increased poverty. It is vital to 

explore possible means for effective solutions to reduce rural poverty under increasing 

climate change. Some countries have used land use management as adaptation strategies to 

mitigate the effects of drought on agriculture (UNISDR, 2011).  During severe drought, 

inappropriate land use practises can increase drought impacts, whereas appropriate land use 

practises can improve productivity and reduce losses (Zhou et al., 2014). This was one of the 

reasons the Chinese government introduced afforestation and reforestation projects as 

http://www.sciencedirect.com/science/article/pii/S004896971630095X#bb0135
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drought and climate change mitigation measures, Zhou et al. (2014) showed that this has 

yielded environmental benefits. 

Carbon (C) retention in the soil plays a vital role in storing soil nutrients and afforestation is 

an effective means of C-sequestration (Witt et al., 2013; Segura et al., 2016). The strategy 

helps mitigate climate change impacts based on soil functions (Witt et al., 2013). This can 

also be achieved through plantations as they are land use systems that provide regulating, 

supporting, provisioning and protecting cultural ecosystems.  

In Malaysia and South Africa, land use management is one of the important climate change 

adaptation strategies. Better-adapted crop varieties, altering planting dates and changing 

farming types have positive outcomes in terms of drought and climate change adaptation 

plans (Bryan et al., 2009). However, these large scale strategies can have adverse impacts on 

socio-economic factors and cause insecurity to farmers’ livelihoods in local areas. Exploring 

environmentally-friendly adaptation measures is important to reduce the effects of drought 

(Lei et al., 2016).  

Farmers in Kenya were trained to practice conservation agriculture, through crop rotation and 

reduce farm clearing after harvest (FAO, 2018). They were trained to allow weeds on their 

farms to reduce soil erosion. The FAO programme started in 2014 and by 2018, ~1,200 

farmers depend on their farms for income. The farmers were trained to market their products 

to generate income. Macaulay (2014), concluded that land degradation in Nigeria can be 

reduced through irrigation, crop rotation and agroforestry. 

 Effects of drought in Nigeria 2.6.

Drought has been a problem in West Africa for many decades, but did not receive adequate 

attention until the great Sahel droughts in the 1970s. Droughts persisted for ~5-6 years in the 

region where it affected millions of people, caused famine in the region and have produced 

http://www.sciencedirect.com/science/article/pii/S004896971630095X#bb0020
http://www.sciencedirect.com/science/article/pii/S004896971630095X#bb0020
http://www.sciencedirect.com/science/article/pii/S004896971630095X#bb0020
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millions of environmental refugees (Mortimore, 1989). Countries in the region including 

Senegal, Mauritania, Mali and the Niger Republic, have received much attention of 

international media and support. The number of people affected in northern Nigeria is more 

than those affected in the aforementioned countries combined (Mortimore, 1989). Lack of 

international media’s attention was due to Nigeria’s economic stability, considering it oil 

wealth. This has left many Nigerians from the north in acute poverty and starvation. The 

northern states severely affected by the 1970s droughts are those adjacent to the Niger 

Republic. This might be due to their aridity and ecological zone of the states which is 

vulnerable to drought. Recurrent drought in the 1970s, especially the episodes of 1971, 1972 

and 1973, has affected agricultural production in Nigeria (Mortimore, 1989).  

Agriculture contributes ~18.4% of national GDP, but after the 1970s events production 

declined, thus contributing only 7.3% to GDP. Irrigation is important, as it will boost the 

contribution of agriculture to national GDP (Abubakar and Yamusa, 2013). The study of 

Olagunju (2015) examined both desertification and drought in northern Nigeria. It reported 

that threats posed by drought and desertification are due to growing poor population in the 

region, which causes mass migration, increased environmental refugees and exacerbated 

conflicts. Drought is mostly severe in the northern Nigeria (north-west and north-east) due to 

its unstable rainfall pattern and short rainy season (Adefolalu, 1986). Causes of drought in the 

region are related to reduced rainfall, cloud cover and high evaporation rates, which are 

triggered by human activities such as deforestation, bush burning, overgrazing marginal land 

and poor cropping (Abubakar and Yamusa, 2013). Droughts in northern Nigeria have caused 

starvation, famine, declined social and economic activities and dwindling freshwater supply 

in the region (Mortimore, 1989; Oladipo, 1993).  

 



42 

 

Drought in northern Nigeria has caused critical biodiversity habitat loss, migration, decreased 

rainfall, increased deforestation, poor harvest, death of lives, conflict due to grazing land and 

starvation (Nwokocha, 2016). All these studies have identified similar socio-economic and 

environmental problems of drought in northern Nigeria. Thus, it is important to investigate 

and develop comprehensive drought mitigation measures.  

2.6.1. Impacts of the 2009 drought in Yobe State 

In 2009, Yobe State and neighbouring states experienced a severe drought that affected many 

livestock and crops. The episode led to the mortality of farm animals and severe crop 

damage, thus reducing total food production (ICDA, 2010). Water bodies were also at their 

lowest during the episode, damaging socio-economic activities within the State. This affected 

prices of food and livestock in markets. Yobe State has the largest livestock market in 

Nigeria. Common crops harvested in the State include beans, maize, guinea corn and pea 

nuts. Livestock reared in Yobe State include sheep, goat and cattle these farm animals were 

also affected the drought (ICDA, 2010). Table 2.2 reports the due to the 2009 drought in 

Yobe State.  

Table 2.2: List of product losses from the 2009 drought 

S/no.  PRODUCTS LOST  ESTIMATED  COST N (billion) ESTIMATED COSTS (UK £, 

million) 

1 Crops 1.26 4.10 

2 Livestock  1.50 6.00 

3 Fodder  5.00  20.0 

4 Fisheries  1.52  6.20 

5 Water resources  1.00 4.00 

6 Environment  2.00 8.00 

 TOTAL 12.28  48.3 

(Source: ICDA, 2010).  

The harvest loss data were collected immediately after the 2009 drought in markets by 

calculating the number of tonnes produced the previous year 2008 and 2009 to assess harvest 

losses in different Local Government Area (LGAs) of the State (ICDA, 2010). Table 2.3 
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reports the harvest losses from the two harvest seasons. The assessment was conducted to 

ascertain the economic losses caused by the drought (ICDA, 2010).  

Table 2.3: List of LGAs in Yobe State and estimated lost crop production due to the 2009 drought 

S/no. LGAs Production (tonnes)  

 

Losses  

 

 

 2008 2009 Differentials (t)  % loss 

1 Bade 301.4 198.6 188.1 60.4 

2 Bursari 311.3 123.2 103.0 34.1 

3 Damaturu 672.5 386.4 243.6 28.9 

4 Fika  698.4 455.2 243.2 34.8 

5 Fune  475.0 233.0 242.0 50.9 

6 Geidam  766.5 521.2 245.3 32.0 

7 Gujba 825.2 522.9 302.3 45.5 

8 Gulani 372.3 177.7 194.6 52.2 

9 Jakusko 337.4 178.8 158.6 47.0 

10 Karasuwa 475.5 305.3 170.2 35.7 

11 Nangere 326.4 167.8 158.6 48.5 

12 Nguru 212.8 104.3 108.5 50.9 

13 Machina 841.1 589.5 243.6 28.9 

14 Potiskum  841.1 597.5 243.6 28.9 

15 Tarmuwa 452.0 265.0 187.0 41.3 

16 Yunusari  141.7 75.70 66.00 46.5 

17 Yusufari  193.3 89.60 103.7 53.6 

 Total   7680.1 45389 3141.2 40.90 

(Source: ICDA, 2010).  

2.6.2. Hydrogeology of Yobe State and potential for irrigation  

Yobe State is part of the Chad formation, with fresh-water sedimentary sequences, which 

contains much ground-water (Musa, 2011). The aquifer was further divided into three 

horizons, (upper, middle and lower aquifer). The upper aquifer comprises of mainly fine 

sand, clay and silts. Ground-water is present in the upper aquifer of the Chad formation and is 

recharged by seasonal rainfall (Dawoud and AbdelRaouf, 2002; Adeaga, 2011). The water 

table rises during the rainy season and drops in the dry season. Hand-dug wells and boreholes 

are drilled between 10-40 m, depending on the area. Boreholes and wells drilled during dry 

seasons tend to be deeper than those drilled during the rainy season. Irrigation activities 
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mostly use dams, boreholes and hand-dug wells (Musa, 2011). This suggests that irrigation 

practises have much potential in Yobe State.  

Irrigation is one of the effective measures to cope with drought and mitigate it impacts 

(Abubakar and Yamusa, 2013). However, considering the demand of water for irrigation, it 

difficult in some region (Schaible and Aillery, 2017). Large scale irrigation in drought prone 

areas has not achieved the expected result under the World Bank irrigation project around 

Lake Chad in northern Nigeria (ODI, 1987). Wheat was irrigated during the Project, after the 

harvest it costs eight times more than imported wheat due to the management of the project. 

The study suggested that locally managed irrigation projects would yield more, due to 

farmers’ commitment and lack of bureaucratic processes. Famers have a stake in all projects 

designed during drought mitigation in order to help them maintain it properly (ODI, 1987). 

The scale at which irrigation should be conducted and managed should be monitored and 

properly planned.   

Problems of soil salinity during irrigated agriculture are common in places with low rainfall 

and high evaporation (Rietz and Haynes, 2003). Improper irrigation practise and drainage 

management cause soil salinity, through capillary movement of dissolved ground-water salt 

to reaching the topsoil. Most irrigation in arid zones have challenges (Lambert and Shiati, 

2002). Recently, there has been increase in irrigation activities in semi-arid and arid regions, 

due to steady decrease of fresh water (Mehmet and Hakan, 2016). 

 Identifying stakeholder’s role in adaptation strategies 2.7.

There are three main functions of governments and the private sector in climate change 

adaptation. The roles can be identified as: (i) stabilising the economy, (ii) facilitating efficient 

allocation of goods and services (for example, stable environment, education, and security) 

and (iii) adequate distribution of income (Aakre et al., 2010). The role of government is 
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important, because it ensures that all policies and planned guidelines are developed and 

followed. However, government adaptation policy should at least include these four 

objectives: (i) increase robustness of infrastructure, (ii) increase flexibility and adaptability of 

vulnerable managed system, (iii) reverse trends that increase vulnerability and (iv) improve 

awareness and preparedness (Klein and Tol, 1997). Berkhout (2005) argued that it is 

necessary for governments to be involved in influencing climate change for mitigation action 

to protect public goods. The study also proposed another set of seven objectives for public 

climate change adaptation and many match those proposed by Klein and Tol (1997). These 

include: informing the potentially vulnerable, to assist in the provision of disaster relief, 

provide incentives to enable adaptation, mainstream climate-proofing public policy, plan and 

regulate long-term infrastructural assets to reduce future vulnerabilities, regulate adaptation 

and compensation for the unequal distribution of climate impacts. Governments should play 

vital roles in the following objectives: 

Information, knowledge and learning: Sponsoring climate science and also providing 

necessary tools to understand climate scenarios. 

Early-warning and disaster relief: Preparing organisations and resources to inform people 

and communities on weather-related events and how to cope with their consequences   

Regulating adaptation spill-overs: Governments should identify and consider vulnerable 

communities and individuals that take most climate change risk (Aakre et al., 2010).   

 Challenges of drought proactive preparedness  2.8.

Preparedness is the process of pre-disaster readiness to improve operational and institutional 

capacities to respond to drought (Eludiyon et al., 2017). Preparedness is a vital component of 

disaster management processes and its improvement is crucial (Wilhite, 2016). Most drought 

impacts vary in specifics and depend on systems (for example, community and agricultural 

sector susceptibility to damage). This influences the capability of mitigation and preparedness 
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for responses to recover from droughts. Increased adaptive capacity means decreased 

vulnerability and vice-versa (Smit and Pilifosova, 2003). Capability of system’s adaptability 

can be influenced by resources and livelihood choices. This shows that every system 

experiences drought differently and has different adaptation strategies.  

Drought preparedness methods, capacity and strategy differ for every system (Rusca et al., 

2012; Hill et al., 2014). Traditional crisis management approaches have been challenged by 

extreme droughts, and deep uncertainty of climate and water resources in the future, which 

calls for adoption of proactive management approaches. Proactive approaches need to be 

emphasised for better mitigation of extreme drought, where this should include all 

stakeholders in the planning process (HMDP, 2013). This will possibly ensure best solutions 

are accepted by all stakeholders. Proactive drought preparedness is challenging for three 

reasons:  

● It is difficult for all stakeholders to take into account all factors that influence drought 

preparedness. 

● It is difficult to plan for severe drought based on victims’ experience and history 

records. 

● Droughts occur sporadically, thus management is difficult due to time and financial 

constraints (Rusca et al., 2012). 

New coping strategies need adequate Early Warning Systems (EWS), which can be difficult 

due to drought variability, pace and magnitude of changes in specific areas. Constraints in 

preparedness include the lack of methodologies for policy-makers and planners for proper 

guidance of appropriate planning processes (Wilhite et al., 2000). Other studies show that 

drought preparedness include water supply, expansion of irrigation facilities, public 

awareness and education (UNISDR, 2009). Wilhite et al. (2000) highlighted different drought 

preparedness measures which include:  



47 

 

 Enhancing understanding of seasonal forecasts and decision support tool to improve 

the resilience of vulnerable groups and sectors to drought. 

 Identifying incentives that could be provided to vulnerable groups to adopt proactive 

measures 

 Identifying and communicating examples of how interagency and ministerial co-

ordination can enhance drought monitoring, response and planning.  

 Collect local and traditional knowledge and incorporate it into decision-making 

processes 

In developing countries many preparedness measures have not been successfully reflected in 

practise. This causes ineffective and inaccurate drought monitoring and warning systems 

(Wilhite et al., 2000).  

 Drought mitigation measures in different countries around the world 2.9.

Drought management plans of several countries and regions are presented below, in order to 

ascertain how they mitigate and manage drought impacts. Some of the countries include 

Spain, Central Eastern Europe, Mexico, Australia and South Africa. These countries were 

reviewed because their mitigation and management plans emphasised proactive measures and 

they engaged stakeholders at different levels.  

2.9.1. Central East Europe (CEE) drought mitigation plan 

Past decades have indicated frequent and increased severe drought in Central and Eastern 

Europe (CEE). Countries in the region include Estonia, Latvia, Lithuania, Poland, the Czech 

Republic, Slovakia, Hungary, Romania and Bulgaria. All the proposed criteria are to improve 

drought management tools in the region (Bokal et al., 2014).  
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Vulnerability of the region to drought prompted governments, public and utility agencies to 

consider numerous socio-economic problems in CEE and the need for drought mitigation 

measures (Andreu and Solera, 2006). The region initiated the ‘Integrated Drought 

Management Programme’ (IDMP), which operates within the joint framework of the World 

Meteorological Organisation (WMO), Global Water Partnership (GWP) and Integrated 

Drought Management Programme (Estrela et al., 2006). One important scope of the joint 

framework is to support stakeholders with proper guidance and management policy at all 

levels, and with globally co-ordinated generation of scientific information and sharing of best 

practices with stakeholders (Bokal et al., 2014). The programme focuses on four key issues: 

● Changing drought management from reactive to proactive programmes by using 

mitigation, vulnerability reduction and preparedness. 

● Integrating planning systems and decision-making processes at all levels from 

national, regional to community level and incorporate different sectors and 

disciplines. 

● Promoting knowledge-sharing among stakeholders within the framework, based on 

experience. 

● Promoting capacity building of all stakeholders at all levels.    

  

The WMO/GWP Framework in the CEE region was proposed to be implemented in two 

phrases. Based on the first phrase, four categories of national and regional initiatives were 

proposed:  

● Introducing drought preparedness measures (investment and non-investment 

measures and drought insurance systems). 

●  Improving drought early warning and monitoring systems. 

● Introducing capacity building programme for water managers and farmers. 
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● Developing a database to document good practises in the application of integrated 

drought management.  

2.9.2. Drought management plans in Spain 

Spain is characterised by water scarcity and frequent and often severe drought (Andreu and 

Solera, 2006; Andreu et al., 2013). Spain has gained experience through implementation of 

policies, applied tools and technologies for drought management plans (Estela and Vargas, 

2012). The application of tools allows and stakeholders to predict and manage droughts 

through agreed criteria, to mitigate long-term environmental and socio-economic effects. The 

Spanish Drought Management Plan has shifted from crisis to the planned risk management 

approach (Ministerio de Medio Ambiente, 2005). In 2005, the Ministry of Environment 

compiled data with the aim of reviewing climate change impacts to prepare for future events 

and update adaptation initiatives. The assessment report shows that there will be: (i) general 

decrease in water sources, (ii) 50% reduction in water resources in semi-arid and arid regions, 

(iii) seasonal rainfall patterns will affect temperature and water resources, (iv) there is a need 

for improved monitoring of hydrological networks, to consider how climate change effects 

water policies and regulations (Ministerio de Medio Ambiente, 2005).  

2.9.3. Mexican National Drought Policy (PRONACOSE) 

In Mexico, ~66% of the land area is classified semi-arid, it also has a total population of 105 

million and drought vulnerability is increasing. Mexico has been using traditional methods to 

minimise the impact of droughts (Federman et al., 2014). The Government is trying to shift 

from traditional to more preventive action measures to curtail these impacts. The severity of 

the 2011-2012 droughts prompted the National Water Commission (Conagua) to initiate a 

framework to minimise drought effects through non-traditional methods. Under the 
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Framework, 26 basin councils were given guidelines and independent plans by Conagua. The 

Guidelines provide operational directions drought management plans (Federman et al., 2014).  

The Federal Government of Mexico supported the initiative by developing a National 

Drought Program (NDP), (PRONACOSE) to ensure full participation of governments at all 

levels in complete implementation of the Framework. The PRONACOSE approach 

comprises of both prevention and mitigation by estimation of important resources. It has 

defined actions and structure for stakeholders to reduce the effects of drought on people, 

goods, infrastructure and the environment (HMNDP, 2013). PRONACOSE also encourages 

forecasting for drought, early warning and data dissemination. This includes timely collection 

and analysis of hydrometric and climatic data and information on reservoirs; drought 

locations and intensities. There is promotion and co-ordination by Federal, State and 

municipal governments for joint programmes on water usage. This includes training on water 

demand reduction action, understanding monitoring information and efficient water usage. 

The drought policy supports all basin councils in designing their drought plans, based on 

water utilities, irrigation programmes and water sources. PRONACOSE is designed for five 

years (2013-2018) and will be subject to review (Federman et al., 2014).    

The basis of the National Drought Policy is also to deal with how Conagua will announce the 

onset and end of drought and recommend which actions are to be developed and adopted by 

the Basin Councils and major water users. This is to ensure that Basin Councils can 

effectively deal with drought and be able to evaluate their performance after each drought. It 

also deals with all planning stages before, during and after drought, including quantification 

of resources. In 2013, Basin Councils were directed to develop their five-year drought plans 

considering their drought features, vulnerability, triggers, actions and how they will 

implement and evaluate performance (Federman et al., 2014). Basin Councils were also 

tasked with creating awareness among local water stakeholders on drought, involve experts 
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and strengthen research. This is to acquire up-to-date information on drought features and 

triggers in every Basin Council.  

2.9.4. Australia’s drought policy  

Australia is noted for its extreme rainfall variability (Love, 2005). The Government regards 

drought as similar to other natural disasters, such as cyclones and floods. Droughts receive 

similar responses as other natural disasters, in terms of interventions and relief arrangements 

(Stone, 2014). Four decades of climate science had contributed to improved understanding of 

climatic variability in Australia and has also provided highly advanced forecasting research 

(Stone, 2014). However, there are major shortcomings in most drought monitoring systems 

(Vicente-Serrano et al., 2012). This is important in checking the usefulness of monitoring 

systems. Monitoring drought conditions in different places require environmental, socio-

economic and hydrological detail (Burke and Brown, 2007).   

Some States in Australia have introduced policies that are aimed at helping farmers and 

drought victims manage their risks, especially financial risks. For example: 

● Farm management deposit: to support farmers in managing their financial variability 

that arises due to climate events or market fluctuations and tax relief to help minimise 

losses. 

● Training and farm planning. For example, deliver workshops on farm management. 

New South Wales and Queensland have introduced climate and weather workshops. 

● Drought preparedness programmes to help with actions before droughts and initiation 

of research into forecasting to support planning and the preparedness process. 

 

Most of these strategies are used by farm businesses to deal with the volatile operating 

environment which is usually achieved with little Government support (O’Meagher et al., 
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2000).  There are possible ways to improve farmers’ self-reliance. For example, in the 1990 

severe and prolonged drought, ~70% of farmers received no drought relief or support. Similar 

droughts recurred in 2002-03 and 2007-08. Several strategies have been implemented for 

farmers to use at their discretion (White et al., 2005) (Table 2.4).  

Table 2.4: Impacts of drought on farms in Australia 

S/No Industry Some impacts of drought Farm level management strategies 

1 Broad acre grazing Reduced pasture growth; 

consequent reduced meat and 

wool production. Reduced land 

carrying capacity. 

Supplementary feeding. 

Containment paddocks. 

2 Dryland 

cropping 

 

Quantity and timing of rain prior 

to and during the growing season. 

Variable use of inputs as season evolves. 

Diversification of the farm business. 

Change crop varieties and/or types, adjust 

planting dates, change fertiliser regimes. 

3 Irrigated 

Cropping 

Water allocation reduced or nil 

allocation, depending on drought 

severity. 

Choose not to plant on temporary switch to 

dryland production. Diversification of farm 

businesses. 

4 Horticulture Reduced to low water allocation Allow some plants to die Pruning to 

minimise water use 

5 Dairy farming Reduced pasture growth and heat 

stress 

Increased supplementary feeding. Animal 

shading sprinklers. 

(Source: Stone, 2014). 

Australia’s drought management strategy is mainly based on a self-reliant approach for 

primary producers in their farming operations and drought preparedness (Love, 2005). 

Drought relief and subsidies have been provided for decades as natural disaster relief, where 

expenditure for drought dominated the relief arrangement (Love, 2005). In 1989, it was 

announced that drought relief will be removed from the relief arrangement. This was due to 

misuse of the drought relief intervention funds by some State governments. Australian 

National Drought Policy was implemented as a national policy and was intended to have 

uniform national approaches. However, State governments have adopted different 

implementation strategies (Love, 2005).  
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2.9.5. Drought management in South Africa  

Drought policy in South Africa had focused on supporting stock farmers; it was reviewed and 

amended to emphasise commercial output of agricultural production (O'Meagher et al., 

1998). There is increased overstocking during prolonged droughts. This served as part of the 

philosophical base to review drought policy (O'Meagher et al., 1998). Reviewed policy added 

drought relief assistance, aimed at agricultural resource preservation. The new policy also 

introduced some criteria. These include: (i) application for disaster drought declaration, (ii) 

distinct drought declaration assessment criteria and (iii) eligibility criteria.  The introduced 

criteria for disaster declaration required District Drought Committees (DDC) and the 

National Drought Committee (NDC) to be established and appointed by the Minister of 

Agriculture, where farmers lodge submissions through the Committees (O'Meagher et al., 

1998). The Committees also make their recommendations to the Minister of Agriculture. For 

farmers to qualify for drought assistance, they must reduce the size of their grazing area and 

its usual carry capacity during droughts (Smith, 1993). These are some criteria farmers have 

to meet to secure bank loans and subsidies. The drought policy and disaster aid scheme 

lacked scientific assessment criteria, which has insufficient protection for other natural 

resources after drought (O'Meagher et al., 1998).   

 Importance of Early Warning Systems in decision making  2.10.

An Early Warning System (EWS) is system of data collection to monitor both natural and 

human disaster, so as to provide timely information of possible threats and their mitigation 

(Buchanan-Smith, 2000). The success of the system depends on many factors, especially the 

decision-making process (NDPC, 2000). Most drought prone and food-insecure countries 

tend to depend more on government donation during the planning process for possible 

droughts. However, others sectors also need to participate in the process, for example 

commercial traders, farmers and NGOs. Using EWS alone during planning is ineffective and 
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insufficient. The EWS should be able to trigger timely intervention before the crisis occurs, to 

protect threatened lives and livelihoods (Davies et al., 1991). Furthermore, the system should 

be able to protect future consumption capacity and maintain current status. However, both 

NGOs and government agencies must collaborate in joint assessments in order to minimise 

mistrust and harmonise responses to impending crises (Buchanan-Smith, 2000; NDPC, 

2000).   

An early warning system should comprise of the following: 

● Meteorological information. 

● Agricultural information. 

● Price trends of food and feed.  

● Availability of drinking water. 

● Household vulnerability.  

 

EWS provide information of drought onset, continuation and termination to decision-makers 

at all levels. EWS should not be a process of data collection and analysis as an end in itself, 

but be regarded as a process within drought mitigation strategies (Monnik, 2000). Drought 

EWS should also focus on the vulnerability of farmers and poor rural communities. The 

vulnerability profile of a region or area provides decision-makers with maximum information 

and direction of effective responses to a disaster (Monnik, 2000). However, the physical 

aspects of EWS comprise of severity, duration, time and spatial extent of drought data. 

2.10.1. Factors affecting Early Warning Information 

There are several factors that affect responses to Early Warning Systems. These include:   

Ownership of Early Warning: Ownership of EW information is paramount to its effective 

use. The trustworthiness of the information provider is crucial (FAO and NDMC, 2008). 

NGOs and other donors do not use EW information provided by some government agencies, 
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especially when there are strained and have suspicious relationships. For example, in the 

1980s NGOs in Ethiopia did not use EW information provided by the Government. Rather, 

they created a parallel EWS or used information provided by the UN Food and Agriculture 

Organisation (FAO) and World Food Programme (WFP) (Davies et al., 1991). 

Consistency and accuracy of Early Warning System information: There has been 

substantial investment in drought EWS in recent decades, which has improved EW accuracy 

(Buchanan-Smith, 2000). In drought prone regions, agencies often have their own EWS for 

an area and NGOs operate a different EWS, but usually at a smaller scale. The USA has a 

popular famine EWS which was developed and used by the US Agency for International 

Development (USAID). However, this EWS needs checking and scrutiny in other parts of the 

world, due to the situation and scale of the disaster (Buchanan-Smith, 2000). Lack of 

consistent and clear EW information affects responses. Agencies and departments responsible 

for the data gathering for decision-makers should assess every impending event differently, 

as each episode varies in intensity, magnitude and pace. Reliability of the information and 

responses can be evaluated after events (Thomson et al., 1998).   

Early Warning Information interpretation: The predominant response to drought is food 

aid. Experts show that most challenges at times are translating EW information into adequate 

food aid requirements (Thomson et al., 1998). Usually, traditional methods, such as food 

balance sheets are used. Recently other new methods, such as the Food Economy Approach 

were introduced, which in the process of data collection considers factors such as 

vulnerability and food access (Wilhite et al., 2005). Using different indicators for EW 

assessment gives decision-makers accurate information for timely responses and the 

resources required. Drought EW in Kenya considers indicators such as environment, 

economy and human welfare. Subsequently, it delivers messages to decision-makers through 

the use of a predefined warning sequence that consists of stages which start from ‘normal’ to 
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‘alert’ to ‘alarm’ and finally to ‘emergency’. This defines the process of response and scale of 

the impending event and adverse appropriate responses (Buchanan-Smith, 2000).   

2.10.2. Methods of improving Early Warning Systems in decision making  

It is important that EWS information be accessible, clear and easily understood by decision 

makers. This appears simple, but is difficult to achieve in practise, especially, if there is 

conflict in the EWS methodologies and information is incomplete. EW information is mostly 

used when the sources are trusted, but it is likely to be trusted if decision-makers are involved 

in the process (Haji-Kazemi et al., 2013). Sometimes it is important to delay EWS to evaluate 

its reliability. If crucial information is missing in drought prone regions, it is vital to have 

contingency plans for emergencies (Buchanan-Smith, 2000). Most drought mitigation 

policies Nigeria are designed at governmental level without proper public consultation 

(Oladipo, 1993). This is one of the reasons most government strategies are not properly 

implemented. Thus, this research produced a framework suitable for both government and 

local communities affected by drought. During the framework evaluation, farmers were 

enthusiastic zeal in participating in the process of drought mitigation, as it is beneficial to 

them.  

2.10.3. Importance of indigenous knowledge in drought mitigation  

Eludiyon et al. (2017) defined indigenous knowledge as a local skill unique to a given place 

and culture. An important characteristic of mitigation practices among rural farmers is local 

or indigenous knowledge (Nyong et al., 2007). It is important to integrate this knowledge into 

drought mitigation practises in places characterised by recurrent drought such as the Sahel 

which may also provide guide cause for mitigation of future droughts.   

 Improving drought monitoring and management  2.11.

Monitoring, planning and preparedness are important ways to mitigate these impacts (Wilhite 

and Buchanan-Smith, 2005). Financial cost of relief and crisis management are difficult to 
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maintain, as drought severity, frequency and intensity are increasing (DNN, 1998). 

Technology incorporates communication skills, computer networks, Geographic Information 

Systems (GIS) and remote sensing. All these have improved our capacity to measure 

characteristics and weather-related disaster indicators for orientation and planning. Ground 

observations of precipitation and other meteorological observations have improved the ability 

for potential analysis of past, present and future weather conditions. Automated Weather Data 

Networks (AWDN) are an accurate method of weather observation and data collection and 

are mostly used to gather ground weather information in remote areas. The use of ocean 

surface observation is another means of monitoring drought. Routine use of meteorological 

satellite provides timely and increasingly accurate data, which covers more spatial terrestrial 

information. Data collected are transformed from observed radiance into environmental 

variables, such as temperature, cloud, snow cover, sea ice and vegetation (Brusberga and 

Shively, 2015). Using these techniques and other enhanced models provided by current 

technology can help in monitoring and planning drought mitigation and risk management 

(Wilhite and Buchanan-Smith, 2005). FGN (2005), stated that drought monitoring in Nigeria 

will be improved to reduce its negative impacts by implementing Early Warning System.  

2.11.1. The drought monitoring system of the USA 

Shifting from traditional crisis management to risk management requires proper drought 

monitoring systems. This should be part of a comprehensive approach to assessment and 

management (Wilhite et al., 2000). The National Drought Mitigation Center (NDMC) gathers 

information and data for the development of reliable and timely water supply assessments 

about every region. It provides the current weather assessment and water supply conditions 

on the web site (NDMC, 2016). There is also a ‘drought watch section’ on the web site, 

which gives information models, such as Standardized Precipitation Index (SPI). It also 

provides data on snowpack, soil moisture, crop condition, streamflow, ground water level and 
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fire danger (Wilhite et al., 2005). The web site provides useful information and data on 

drought for planning and management. To improve the robustness, reliability and scope, the 

Center had collaborated with other government agencies, such as the US Department of 

Agriculture with the Joint Agricultural Weather Facility (USDA/JAWF), and National 

Oceanic and Atmospheric Administration’s Climate Prediction Center (NOAA/CPC) to 

establish a drought monitoring facility (NCEI, 2013; NDMC, 2016). The collaboration has 

produced positive outcomes.  There was a significant advance in information availability and 

frequent usage by decision-makers. It has also successfully engaged local and regional 

experts on drought reviews. Drought monitoring maps were also developed and are widely 

used for their operation (Figure 2.4).  

 

Figure 2.4: Drought Monitor Map (Source: National Center for Environmental Information, (NCEI, 

2013). 
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Monitoring maps of drought severity describe drought impacts, future threats and predicted 

methods of improvement. In the Drought Monitor, droughts are categorised into different 

scales from 0-4 (D0-D4), where D0 indicates abnormally dry areas and D4 indicates regions 

with exceptional droughts. The map shows D0 as dry area but not in drought but headed 

towards drought, whereas D2 is severe drought and D4 exceptional drought (NCEI, 2013).  

 Need for national drought policy  2.12.

There is a need to establish a national drought policy in order to serve as guidelines to 

oversee drought management in countries affected by drought (Wilhite, 2016). Oladipo 

(1993) proposed a national drought policy to help mitigate drought as the haphazard 

approaches in the 1970s and 1980s did not yield a productive outcomes. If proper and 

comprehensive drought mitigation policy and measures are not in place, the impacts of 

drought will affect more people. 

Proactive or risk management approaches should be given more emphasis, as the crisis 

management approach has yielded poor results. This should be guided by application of 

adequate preparedness and mitigation measures (HMNDP, 2013). Complexity of drought 

impact is associated with several climatic and socio-economic factors, as they define the level 

of societal resilience (Wilhite, 2016). Adopting a drought policy helps to establish guidelines 

and clear principles of drought management, by identifying preparedness and mitigation 

strategies (HMNDP, 2013). There are several challenges associated with drought mitigation 

in developing countries, these include financial and technological constraints, human 

resources, access to new varieties of crops, water resource management, poor information 

dissemination and high illiteracy (Solomon et al., 2007). 

All policies should give more emphasis to reducing risk through establishing adequate 

awareness and understanding causes of drought vulnerability. They should include methods 
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of better understanding proactive approaches, which can improve societal resilience. Shifts 

from traditional methods of crisis management to risk management can be achieved by 

improving seasonal weather forecasts, integrated monitoring and early warning systems. 

Drought experts suggest that preparedness should be planned at all levels, as part of the 

mitigation process, which creates a ‘safety net’ for relief and emergency response (HMNDP, 

2013). Co-ordination between government and stakeholders should be maintained whilst 

developing a drought policy. The issue of water resource management needs a 

multidisciplinary approach, involving policy experts, scientists and engineers. Building 

institutional capacity is one major strategy to mitigate the effects of increased droughts 

(HMNDP, 2013). Drought mitigation requires the use of all components of the disaster 

management cycle (risk and crisis management), rather than using only crisis management. 

The importance of adopting this new risk management approach is to improve and develop 

preparedness, mitigation and early warning to reduce cost to governments and other donors’ 

after events (Wilhite, 2016). Figure 2.5 illustrates the processes of both proactive and reactive 

measures of drought mitigation.  

 

Figure 2.5: Disaster management cycle (Source: Wilhite, 2016). 
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The approach addresses symptoms of drought before manifestation and identifies possible 

means to curtail or mitigate effects. However, it is difficult to shift from traditional crisis 

management to proactive measures, usually because drought develops slowly. Implementing 

drought policy needs proper consideration, planning and preparation techniques to ensure 

most/all aspects and variables are incorporated. For example, defining objectives and 

methods to achieve the desired goal during the preparation stage make policies more robust 

(Wilhite, 2016).  

2.12.1. General strategies for implementing National Drought Policy  

Numerous countries are faced with challenges in developing national drought risk 

management policies (Gbahabo, 2011). Strong political will at the highest levels of 

government are required and stakeholders should be involved in the process (HMNDP, 2013; 

Wilhite, 2016). The risk management based policy provides a framework for a paradigm shift 

from traditional to proactive approaches. One of the most important steps is vulnerability 

mitigation. The policy should be developed and implemented across all levels of government, 

and should include the mitigation plan and preparedness strategies (HMNDP, 2013; Wilhite, 

2016). Wilhite (2016) and HMNDP (2013) provided a guidance template for nations to 

follow in adopting a national drought policy; the 10 recommended steps are: 

Step 1:  A national drought management commission should be established. 

Step 2:  Clear goals and risk assessment should be defined. 

Step 3: Stakeholders at all levels should be included to resolve conflicts between water users. 

Step 4: Inventories should be taken to identify groups at risk of drought.  

The first four steps should be considered based on local stakeholders’ knowledge of the area.  
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Step 5: Preparation of a national drought-management policy and preparedness plans. 

Drought mitigation plans are essential part of national policy. It is recommended that the 

preparation should be in two forms; the traditional reactive strategy that deals with 

intervention after events and a proactive strategy. Usually NGOs and governmental 

organisations will collect their data to address impacts on sectors. Poor co-ordination and 

misinformation will affect the process and the desired targeted group might not receive 

appropriate assistance.  

The second form is the proactive strategy, where preparedness and mitigation planning are 

essential. Vulnerabilities are identified at the planning stage using analysis of recent droughts. 

All provinces or states can collect and analyse their drought related-data. They must create 

criteria for declaring drought, provide organisational structures and define duties and 

responsibilities of agencies during, before and after drought. Reliable data on short-long term 

water availability is crucial during both wet and dry seasons. A monitoring committee should 

regulate and review findings on drought. A risk assessment committee on mitigation and 

response committees can also be formed (HMNDP, 2013; Wilhite, 2016).  

Step 6: Timely research should be conducted to fill institutional gaps. A drought policy 

Commission should always identify areas of need for research to better understand drought 

and improve mitigation and crisis response (HMNDP, 2013; Wilhite, 2016). 

Step 7: Integration of science and policy. The planning process should help policy-makers 

understand the technical concerns related to drought. Likewise, both scientists and managers 

may have little knowledge of existing policies. Integration will also promote interdisciplinary 

approaches (Wilhite, 2016).   
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Step 8: Drought policy and plans for awareness and consensus should be publicised, 

involving people at different levels throughout the process of planning and preparation. There 

should be proper communication between implementers and the public.  

Step 9: Education programmes should be developed. This is to educate all age groups for 

awareness of drought management. The importance of introducing the management plan in 

both forms (crisis and risk) to the public is to include the public in the programme. The 

programme should involve secondary education, small business, industry, water managers, 

agricultural producers and home owners (HMNDP, 2013; Wilhite, 2016).   

 Step 10:  Drought policy and mitigation plans should be regularly evaluated and revised. 

Evaluation of ongoing events and post-drought events is essential in policy development 

(HMNDP, 2013; Wilhite, 2016). Considering the recommendations of Wilhite (2016) study 

on strategies to properly implement drought policy, a critical appraisal of past and current 

drought mitigation policies in Nigeria was conducted.  

2.12.2. Critical appraisal of policies and efforts made by Nigerian governments to 

mitigate impacts of drought  

As part of effort by the Nigerian Federal Government to combat the problems of 

desertification and drought, National Action Plan (NAP) was designed in 2005. The plan was 

designed to help implement the United Nations Convention to Combat Desertification 

Framework. Sectoral policies were also introduced in efforts to combat drought and 

desertification. These policies include the National Policy on Environment, the National 

Agricultural Policy, the National Environmental Action Plan (NEAP), State Environmental 

Action Plans (SEAPs) and the National Conservation Strategy. All these are to effectively 

implement the NAP (FGN, 2005). In 2005, the Federal Government developed a national 

drought forecasting and Early Warning Systems as part of an effort to mitigate drought 
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through proactive measures, to facilitate effective drought mitigation measures (FGN, 2005). 

The Federal Government approved the provision of state-of-the art meteorological 

instrumentations in many locations to help forecast drought (FGN, 2005). Furthermore, the 

Federal Government upgraded the status of the Nigeria Meteorological Services to Agency 

(FGN, 2005). The Federal Government has according to the Constitution, annually reserved 

2% of the national budget as ecological funds (FGN, 2005). These funds are disbursed to 

state governments after application and meeting the criteria of accessing the funds. They are 

also regarded as contingency funds, where states apply when the have severe environmental 

problems. Despite the ecological funds, funding remains an issue when it comes to ecological 

projects (FGN, 2005).  

Nwokocha (2017) examined the challenges to effective implementation of drought and 

desertification strategies adopted by the government in the north-eastern states, including 

Adamawa, Bauchi and Gombe. The study chose those states considering that they have 

similar characteristics of drought and desertification. The findings identified challenges 

which include poor funding, escalated desertification activities by citizens, mismanagement 

of facilities by citizens, local communities not properly involved in the process, poor 

commitment from government staff and lack of awareness amongst local citizens 

(Nwokocha, 2017). The study did not identify which policies were implemented in these 

states. There are several policies identified by the Federal Government in the 2005 UNCCD 

report. Considering the choice of study area, it appears that Nwokocha (2017) did not use 

states severely affected by drought and desertification in the region. Adamawa, Bauchi and 

Gombe States are moderately affected by drought and desertification (Olagunju, 2015; Table 

1.1).  Table 2.5 shows how the Federal Government has taken steps to combat drought and 

desertification by introducing several policies; with implementing ministries and agencies. 
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Table 2.5: Policies established within the Nation Action Plan (NAP) 

S/no.  National Policy/Plan 

Strategy 

Content of NAP-related 

objectives/activities 

Implementing Ministries/Agencies Actions  

1 National Policy on 

Environment 1989 

reviewed in 1999 and 

2005. 

Drought & desertification is a key 

prioritised area based on 

participatory process consistent 

with 

NAP 

Federal Ministry of 

Environment as Lead 

Implementing Ministry, Other Line Ministries 

and 

Agencies such as Fed. 

Ministries of Agriculture, Finance, 

Water Resources, Education, 

Information, Energy 

Commission of Nigeria, and Nigerian 

Meteorological Agency (NiMET). 

This policy deals with issues including  

biological diversity, conservation of 

natural resources, land-use and soil 

conservation,  agriculture, water resources, 

forestry, wildlife and protected areas, 

mining and mineral  resources, energy, 

education, science and technology, flood 

and erosion control and cross- sectoral 

issues of public participation.  

 

2 National 

Agricultural Policy 

Protection of agriculture against 

drought, desertification, soil erosion 

and flood. Protection and 

conservation of forests. Promotion 

of alternative sources of energy. 

Federal Ministry of Agriculture as 

Lead Agency. Other Federal Line Ministries 

and Agencies 

(Environment, Water Resources, Women 

Affairs, Industries, Finance, Education, 

Science & Technology, Energy Commission 

of Nigeria) Nigerian Meteorological Agency 

(NiMET) 

This policy should cover issues that deal 

with livestock, forestry, food production, 

and land and water resources, drought, 

desertification, soil  erosion and floods and 

the Protection and conservation of forests; 

forest regeneration/  afforestation; ensuring  

water resources management, conservation 

and protection  of the ecosystem and the 

promotion of appropriate farming systems. 

3 National 

Environmental 

Action Plan 

(NEAP) and State 

Environmental 

Action Plans 

(SEAPs) started 1995 

completed in 1998. 

Overall Protection of the Nigerian 

Environment, Conservation of 

threatened flora and fauna species, 

Environmental education and 

awareness creation and reduction of 

resource use conflict among land 

users. 

Federal and State Ministries of Environment 

as Lead Agencies, Other Line Ministries and 

Agencies (Federal Ministries of Agriculture, 

Education, Water Resources, Finance, Energy 

Commission of Nigeria, Women Affairs). 

The National Environmental Action Plan 

was developed in order to help analyse, 

evaluate and discuss interdependence 

between the environment and Nigeria 

economy.  

 

4 National 

Conservation 

Strategy 

Conservation of forest, marine, 

fisheries, forage, wildlife and soil 

resources. Application of 

indigenous knowledge system in 

conservation of natural resources. 

Federal Ministry of Environment as Lead 

Agency. Other Line Ministries and 

Agencies (Agric., Education, 

Women Affairs, Commerce, 

Industries. 

 

This policy also deals with protection of 

important ecosystems in Nigeria, 

especially habitat wildlife. 
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The Federal Governments has invested in mitigating the effects of drought and desertification 

in northern Nigeria (Nwokocha, 2016). The investments are through; tree planting, dams for 

irrigation in affected communities and the establishment of River Basin Authorities for their 

management (Nwokocha, 2016). Most interventions have not been effective in mitigating the 

impacts of drought (Nwokocha, 2016). Construction of dams in northern Nigeria has been an 

issue for decades, as most objectives have not been achieved (YSG Report, 2010). Due to 

poor management of dams and decreased rainfall in the region, peoples’ livelihood down-

stream have been adversely affected (YSG Report, 2010). Many farmers and fishermen in 

Yobe State have been affected by the construction of the Tiga-Challawa Dam in the north-

west of the region (YSG Report, 2010). The water normally flows in the River Kamadugu 

and River Yobe, but after the dam construction in the 1970s, down-stream areas were 

seriously affected (YSG Report, 2010).  

It is important to take appropriate measures and proper consultation before commencing dam 

construction. This will help understand how the project affects communities in the riverine 

areas (YSG report, 2010). The study also recommended some drought mitigation measures, 

stating that government should support rural farmers, proper forest management and 

comprehensive policies (Nwokocha, 2016). Awareness and protection of marginal lands are 

some of the remedies recommended by Olagunju (2015). These remedies are important, but a 

rather comprehensive approach needs to be adopted to arrest problems of drought. Eludoyin 

et al. (2017) reported that drought mitigation should include policy, institutional, socio-

economic, physical, community and individual efforts, which was based on review of 

different national policies. In contrary the Nwokocha (2016) suggested that agroforestry and 

awareness are remedies to drought in northern Nigeria. However, governments at all levels in 

Nigeria find it difficult to implement policies (Nwokocha, 2016, 2017, Olagunju 2015 and 

Medugu, 2009).  
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Several policies and programmes have been implemented by the Nigerian Government to 

combat desertification. These include the Arid Zone Afforestation Protection in (1977), River 

Basin Development (RBDA) (1987) and the establishment of the Federal Environmental 

Protection Agency (FEPA) in 1987. All 36 states have also established State Environmental 

Protection Agencies (SEPA) following FEPA guidelines (Medugu, 2009). In 1999, the 

Department of Drought and Desertification Amelioration was created under the Federal 

Ministry of Environment. This was to help coordinate policy implementation and monitoring 

of mitigation strategies (Olagunju, 2015). Most policies identified by FGN (2005) are 

overseen by this Department. 

Despite these policies and programmes implemented by the government problems of drought 

and desertification has been aggravated over recent years (Medugu, 2009).  The government 

has collected loans and sought partnerships with local and international organisations 

(Medugu, 2009). They have also received financial and technical support, capacity building 

and partnership from the Chinese Government, UNEP, Japan International Agency, UNDP, 

International Fund for Agricultural Development (IFAD) and the World Bank (Medugu, 

2009). This might be because the problems are treated as sectoral issues, rather than using 

integrated approaches to help formulate suitable policies and strategies. Lack of political will, 

weak institutions and corruption are also linked to the lack of success (Olagunju, 2015; 

Nwokocha, 2016). Failures of government in drought and desertification policies in Nigeria 

include neglect of indigenous knowledge, use of inappropriate technology, sectoral 

approaches, top-down approaches, lack of proper funding and inadequate awareness (Medugu 

et al., 2008).  

Population growth, grazing patterns, poverty and weak institutions are also identified as 

factors that caused failures to policies (Adogi, 2012). The policies highlighted include the 

National Committee on Arid Zone Afforestation Project in 1977 and the National Policy on 
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Environment 1988 (Adogi, 2012). However, some northern States have recorded some 

successes. These include north-western states of Jigawa, Zamfara, Sokoto and Katsina. The 

successes recorded are in terms of tree planting campaigns, where the trees were managed 

according to the framework provided by government policies. Nurseries were managed by 

people in the communities and incentives were given (Adogi, 2012).    

The Nigerian government is among 11 countries that introduced the ‘Great Green Wall for 

the Sahara and Sahel Initiative’ (GGWSSI). The project was initiated to combat 

desertification, by building a wall of trees across the Sahara and Sahel (FME, 2012). The wall 

is expected to be 15 km wide and 7,775 km long from Dakar to Djibouti (Figure 2.6). The 

project also serves as ecosystem protection and means of sustainable development (FME, 

2012). Some of the project’s achievements include public awareness on desertification, 

rehabilitation of ~1200 hectares of degraded land and improving the livelihoods of ~6 million 

people in some affected communities (FME, 2012). However, there are some challenges, 

which include population growth, urbanisation, dwindling natural resources caused by 

anthropogenic activities (FGN, 2005).  

People in Gursulu village in Yobe State (Yunusari LGA) have participated in a desertification 

awareness programme organised by the Federal Government (Gbahabo, 2011). The study 

interviewed people from the village, which was chosen because it is severely affected by 

desert encroachment. People from Gursulu stated that their major challenges include rainfall 

scarcity, lack of basic social amenities, infrastructure and poor access to the village due to 

poor road conditions (Gbahabo, 2011). Jenkin (2012) also stated that socio-economic 

activities and infrastructure reduce drought impacts as affected individual would have 

alternatives. 
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Figure 2.6: The Great Green Wall Project of the Sahara and Sahel (Source: International Tree 

Foundation (ITF), 2017). 

The Nigerian government had invested ~$3 billion in irrigation and drainage facilities, 

including 300 dams and reservoirs (Abubakar and Yamusa, 2013). The Nigeria government 

has established food and grain reserves (the Federal Ministry of Agriculture). The National 

Food Reserve Agency tries to reduce effects of food insecurity and shortages. The reserve has 

12 silos with a total storage capacity of 350,000 tonnes, located in different regions 

(Abubakar and Yamusa, 2013). 

Yobe State suffered during the great Sahel drought of the 1970s (Fintell, 2018). The Federal, 

Borno and Yobe State governments, in partnership with the EU, initiated the ‘North East Arid 

Zone Development Programme’ (NEAZDP) to rebuild some rural communities devastated by 

droughts and poverty. The headquarters was situated in Garin Alkali, Bade LGA in Yobe 

State. NEAZDP did have some success in terms of agricultural development in Yobe State. 

However, the EU ended its counterpart funding in 1995 and the Federal Government 

withdrew funding in 2002 (Fintell, 2018).  
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The Programme was faced with underfunding afterwards (Mato, 2016). Some NEAZDP 

projects include small irrigation, animal fattening, sand dune fixation, livestock rearing, 

education, primary healthcare improvement and seedling distribution (Fintell, 2018; Mato, 

2016). Both studies agreed that the NEADZP programme was successful in achieving set 

objectives. They attributed the success to good organisational structure, evaluation and 

monitoring strategy (Fintell, 2018; Mato, 2016). However, there is no comprehensive report 

that highlights and evaluates the successes and failures of most government policies in 

Nigeria.  

 Gaps identified based on literature review and critical appraisal of Nigeria 2.13.

approach 

After reviewing literature on drought in different countries and Nigeria, it can be inferred that 

drought has not received due attention in Nigeria. Drought made farmers in Africa and 

Nigeria vulnerable in the 1970s some became environmental refugees (Mortimore, 1989). 

Most studies in Nigeria have mainly focused on desertification. Drought mitigation policies 

in the Nigeria have mostly failed (Medugu, 2009; Nwokocha, 2016; Olagunju, 2015). Most 

government policies and strategies are introduced at Federal level currently none of the 

severely affected States has drought mitigation policies and strategies that suits their needs 

(Oladip, 1993; Nwokocha, 2016). Despite Federal Government’s effort of introducing 

policies for drought mitigation (FGN, 2005) it has clearly highlighted treating the issue is a 

major challenge (FME, 2012). The studies of Medugu (2009); Olagunju (2015) and 

Nwokocha (2016) made recommendations for mitigation, which were not comprehensively 

reported to show how different measures can be applied in affected areas based on their 

impacts. The studies have not assessed the level of drought impact in communities affected. 

No study has reported how stakeholders, proactive measures and proper vulnerability 

assessment of drought in Nigeria can be used to mitigate drought impacts.  
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This research ought to assess the level of drought impact in the study area and farmers’ 

coping strategies. Understanding strategies and techniques used in Yobe will help develop 

better mitigation methods. Considering the approaches used by governments that have been 

unsuccessful, a different approach is required in order to make farmers more self-reliant. This 

research has classified all impacts and effects of drought into three sectors: social, economic 

and environmental, in order to help understand and conduct proper assessments. Thus the 

preliminary conceptual framework of this research was designed to incorporate the different 

effects of drought (Figure 7.1). The assessment on these effects will be conducted through 

empirical study, methodology and methods applied are reported in Chapter 3. 

 Summary 2.14.

Literature reported that impacts of drought severity and frequency have increased over time. 

The numbers of non-climate related disaster events have remained over the past 3 decades, 

but weather related events have more than doubled. There is risk of recurrent drought and 

other related disasters in the future. Drought caused hundreds of thousands of environmental 

refugees in some parts of the world, (e.g. Somalia, Ethiopia, Kenya, South Africa). 

Communities in Sub Saharan Africa have become vulnerable due to severe drought within 

the region, due to poor agricultural practises and land use change, which exacerbate drought 

impacts. Furthermore some studies show that it takes time for communities and individuals to 

recover from drought shock. There is difficulty in coping with such drought shock, where 

selling collateral does not compensate for loss. In turn, these effects have caused both socio-

economic and environmental problems in Africa, especially northern Nigeria. This shows that 

proactive drought mitigation measures are needed.  

Climate change and related problems must be mitigated through proactive measures and 

collective efforts. It is understood that climate change can be mitigated by adapting climate 

sensitive projects. Some countries (e.g. Australia, Mexico, Spain and South Africa) are 
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making efforts to shift from traditional methods of drought impact mitigation. The strategies 

followed by the countries are mostly proactive, for example EWS, preparedness planning, 

general inclusiveness and reactive measures. Wilhite (2016) highlighted 10 major steps in 

adopting a robust National Drought Policy. Critical review of drought mitigation policies and 

strategies in Nigeria showed no much positive progress was made in recent decades. This has 

also shaped the questionnaire design for this research. In order to achieve aim 1 and its 

objective 2 of the research, appropriate methods have been chosen and applied.  
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3. CHAPTER THREE: RESEARCH METHODOLOGY 

 Introduction  3.1.

Aim 1 is to assess the level of drought impacts on farmers in Yobe State and investigate how 

they respond to drought. This chapter introduces approaches and methodologies employed in 

collecting and analysis data. A mixed methods approach was used to gather information used 

to develop the integrated framework as the final outcome of the study. Evidence of research 

validation of the study is presented in this chapter. Both internal and external research 

validation methods are discussed.  

 Research design and approach 3.2.

Research design is the process that guides researchers in conducting their research. It also 

helps in structuring and designing methodology, methods of data collection, analysis and 

interpretation (Yin, 1994). Research design is only the methods of data collection and 

analysis and do not include methodology (Saunders et al., 2012). There is however a general 

acceptance that research design provides the framework that covers the general sequence that 

connects the initial research questions and the conclusions of the research and relates to the 

means of data collection and analysis (Yin, 1994; Bryman, 2008).  In terms of research 

design, many studies have highlighted mainly two types of designs for social science 

research; the deductive and the inductive research design (Cohen et al., 2007; Creswell, 2009, 

2014). The deductive approach mainly deals with testing hypotheses or theories and starts 

with theory and hypotheses, before data collection. Inductive approach is the opposite of the 

deductive approach. Inductive approaches use participants’ views to develop theories and 

explore new phenomena (Creswell and Plano-Clark, 2007). In interdisciplinary research, it is 

important to select suitable methods based on the factors mentioned above (Amaratunga et 

al., 2002).  
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 Mixed methods 3.3.

The use of mixed methods in research has increased (Sandelowski, 2000).  Mixed methods 

integrate both methods (quantitative and qualitative) to have more complete understanding of 

the investigated problem. It ensures no important information is excluded (Denscombe, 2007; 

Creswell, 2009). In this method, data gathering is in sequence, depending on the research 

approach used (Creswell et al., 2003). However, in some cases data are collected 

concurrently or simultaneously, but this section focuses on sequential methods (Creswell, 

2014). There are two sequences of data collection used in this method including:  

Sequential mixed explanatory: Is where first quantitative data are collected (questionnaire 

survey) and analysed. Secondly, qualitative data (Focus Group Discussion FGD or 

interviews) are also collected and analysed.  

Sequential mixed exploratory: This is the opposite sequence to the previous one. 

Qualitative data are collected and analysed first and then followed by quantitative data 

collection and analysis (Creswell, 2014). The mixed method provides reliable and valid 

research outcomes (Creswell, 2007). In the mixed methods approach there should be 

complementary strengths to make the research reliable (Creswell, 2014). An advantage of the 

mixed methods design is that they provide an opportunity for detailed quantitative analysis. 

Important disadvantages of this method are time and resource demands to gather and analyse 

both types of data (Hanson et al., 2005). Most methods employed during mixed methods are 

quantitative and qualitative (Zou et al., 2014) (Table 3.1). 
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Table 3.1: Comparison of quantitative and qualitative methods 

Points of comparison Quantitative research Qualitative research 

Alternative labels Positivist, rationalist, functionalist. Constructivist, naturalistic-ethnographic 

or interpretive 

Scientific explanation Deductive. Inductive. 

Data classification Objective. Subjective. 

Objective To quantify data and generalise 

results from a sample population. 

To understand underlying reasons and 

motivations. 

To provide insight into the settings of a 

problem, generating ideas and/or 

hypotheses for later quantitative research. 

Sample A large number of cases 

representing the population of 

interest.  

Randomly-selected respondents. 

A small number of representative cases. 

Respondents selected to fulfil a given 

quota or requirement. 

 

Data collection Structured interview, self-

administered questionnaires, 

experiments, structure observation, 

content analysis and statistical 

analysis. 

Participant observation, semi-and 

unstructured interview, focus groups, 

conversation and discourse analysis. 

Outcome Used to recommend a final course 

of action. 

Exploratory and/or investigative. 

Findings are not totally conclusive and 

cannot always be used to make 

generalisations. 

(Source: Amaratunga et al., 2002). 

 Quantitative methods   3.4.

Quantitative research is an investigation used for testing hypothesis based on variables. It is 

measured numerically and analysed statistically to determine whether to reject or accept a 

theory or hypothesis (Amaratunga et al., 2002). This method is used to explain social 

phenomena (Bryman, 2008; Zou et al., 2014). Researchers choose, based on how accurate the 

method addresses their problems (Huberman and Miles, 1994). In social science research, 

survey is the most used technique and was thus used in this research. It is also used to collect 

opinions of a population and data can be collected using questionnaire (Creswell, 2014). In 

this research, literature was reviewed and the suitable methods were employed in order to 

achieve the research aim and objectives. Questionnaire survey is highly suitable technique to 

collect large data set (Creswell, 2007), thus this research employed the sampling technique. 

Quantitative methods ideally involve probability sampling to enable statistical inferences 

(Patton, 1990). Table 3.2 summarises attributes of quantitative methods of data collection. 
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Table 3.2: Strengths and weaknesses of quantitative research methods 

S/No. Strengths  Weaknesses  

1 It tests and validates constructed theories on how 

and why phenomena occur.        

The researchers’ categories might not give 

clear understanding to local constituencies.  

2 It is used to test hypotheses constructed prior to data 

collection.  

The theories used might reflect local 

constituencies.  

3 It is used to generalise research findings, when 

sufficient random sampling is used. 

Researchers miss important phenomena, 

occurring due to hypothesis testing.  

4 It can be generalised and replicated for different 

population sizes.  

Knowledge produced might not be suitable for 

direct application to some local conditions and 

individuals.  

5 Data collection is faster and quicker than other 

methods  

Limited information acquired  

6 Provide numerical and precise data. No detail of experience and thoughts on the 

situation in question. 

7 Data analysis consumes less time using statistical 

tools (e.g. SPSS). 

Provide figures and numbers only. 

8 Results are independent of the researcher’s 

influence. 

Researcher is not part of the reality, may tend 

to miss some important information. 

9 It has high credibility with politicians.  Limited credibility with administrators.  

10 Used for studying many people.  Cannot be used to study real time situations. 

(Source: Huberman and Miles, 1994). 

3.4.1. Sample size determination  

As discussed above, this research adopted a sequential mixed methods approach (Creswell, 

2014). This was achieved through a questionnaire survey (quantitative method) involving 

farmers in Yobe state who are affected by the problem of drought, followed by a focus group 

discussion (qualitative method) involving farmers and government officials who had 

influence on government policy in the State. This section discusses the selection of sample 

for the research, the design of the research instruments and the process of data collection. 

Factors to consider include accessibility, time and expenses.  

There are no proper data on the number of farmers in the Yobe State. Use of confidence level 

ensures that the data collected represents the whole population. During sampling, in order to 

determine the error margin the following confidence level was chosen. The percentage of 

samples is expected to comprise true population parameters. This research used 99% 

confidence level (Creswell, 2009). Considering that, the there is no data on total population 
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of the respondents sample size, 1,040 was used to ensure sufficient data was collected for 

complete representation on farmer in the State. Research survey are commonly about 20%, 

which implies that one must disseminate five times the number of questionnaires required for 

data analysis (Creswell, 2003). 

This was designed to avoid sample bias and avoid over/under representation of the targeted 

test sample group (Yobe farmers). Ezeah and Roberts (2012) used similar method to calculate 

respondents in in the population of Abuja, but the study used 95% confidence level. Two 

trained research assistants (natives) were used during the data collection process (Plate 3.1). 

Hutchinson and Moran (2005), notes that research assistants have been integral part of 

research work. The Head of the Farmers Association in Machina LGA assisted in facilitating 

farmers to fill in the questionnaires (Plate 3.2) shows photo of some farmers, researcher and 

research assistants after a questionnaire distribution and filling session at Yunusari LGA.   

 

Plate 3.1: Researcher with head of Machina Farmers’ Association with research team. 

Research assistant 1 

Head of farmers Machina 

Researcher 

Research assistant 2 
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Plate 3.2: Cross-section of farmers and the research team. 

3.4.2. Pilot study questionnaire testing  

Pilot questionnaire testing is important in research, especially during questionnaire design 

(Munn and Drever, 1990). It is useful in assessing the feasibility, clarity and 

comprehensiveness of research surveys and can test the rigour and robustness of the survey’s 

methodological framework. It can also be used to ensure validity of responses and help 

design the final study questionnaire (Pole and Lampard, 2002; Kalutara et al., 2018). The 

study of Kalutara et al. (2018) used online Survey Monkey to formulate and amend their final 

questionnaire.  

Due to time, distance and cost constraints, the pilot sample questionnaires of this research 

were distributed to Nigerian students at the University of Wolverhampton Faculty of Science 

and Engineering, some 30 questionnaires were administered and 20 were filled and returned 

(return rate of 66.6%). Final questionnaires were distributed to farmers in Yobe State. As a 

result of the pilot testing, the main questionnaire was corrected and amended. In the pilot 
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questionnaire testing, some respondents considered certain questions were too technical and 

not easy to understand. These include: (i) question on what they (farmers) think can mitigate 

impacts of excessive irrigation, (ii) what are the steps to improve farmers land use practises 

(iii) question on if drought causes water scarcity, and (iv) question on if drought causes 

hunger and death were all removed during the amendment of the final questionnaire. Most 

questions were chosen based on the reviewed literature on drought, socio-economic and 

environmental problems in semi-arid Nigeria and other places with a similar climatic regime. 

3.4.3. Main questionnaire survey  

Questionnaire surveys are widely used to gather information on peoples’ opinions and views. 

Questionnaires usually contain close-ended questions, (e.g. ‘Yes’/‘No’, ‘Agree’/‘Disagree’, 

and a ranking scale for participants to choose from. There are questionnaires that contain few 

open questions, which gives respondents free options to choose or write their opinion 

(Denscombe, 2007; Abubakar, 2013). Questionnaires should be unambiguous, unbiased 

(Stone, 1993). Some studies use standardised questionnaires, which mean they have to follow 

a particular format of questions (Denscombe, 2007). Other studies designed and use new 

questionnaire that suits the purpose of their research. There are no strict rules on how to 

design a questionnaire, but it is important that the questionnaire addresses the research 

objective(s) (Smith, 2010). 

It is important to use best practises guidelines for designing and administering questionnaire 

survey (Baker, 2003; Brace, 2008). Best practises to structure questionnaires include clarity, 

self-guided completion and brief wording which reduces bias or ambiguity (De Vaus, 2007). 

The main questionnaire was designed following different problems of drought highlighted in 

the literature review. However, other questions, such as coping strategies employed in the 

study and social response by respondents, were asked based on the discretion of the 

researcher.  
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The questionnaire was divided into four sections: (A) biodata, (B) drought impacts, (C) 

drought coping strategy and (D) possible mitigation measures. The questionnaire survey 

distribution started on 8 January 2016 and the final copies were collected on 13 March 2016. 

The major problems related to postal questionnaire distribution is response rate (Babbie, 

1990; Creswell, 2003). Studies that use postal distribution normally receive the response rate 

between 20-30% in developed countries, which usually have better postal infrastructure than 

the study area. It was not practical to use postal surveys for this research. Thus, personal 

administration was employed in this research. Philips et al. (2002) and Read et al. (2009) 

used personal administration and received ~98% return rates. This research employed 

personal administration, due to low levels of literacy in the study area. Responses >25% are 

considered reliable (Fincham, 2008; Fan and Yan, 2010), thus this research received above 

the minimum effective rate. There are however advantages and disadvantages of personal 

survey distribution (Table 3.3). 

Table 3.3: Advantages and disadvantages of survey 

S/no. Advantages of personal survey  Disadvantages survey  

1 Allows high flexibility in the questioning process.  Higher cost than mail survey. 

2 High response rate. Lack of anonymity; hesitant to disclose personal data. 

3 Interviewers have control of interviewing 

situation.  

Biasness of potential participants, due to high 

flexibility. 

4 Possibility of collecting supplementary 

information.  

Time consuming. 

(Source: Rubin and Babbie, 2009). 

Questionnaire distribution took two months to complete. Respondents from two LGAs 

(Gujba and Gulani) received their questionnaires in Internally Displaced Persons’ (IDP) 

camps in Damaturu. These respondents were displaced due to the activities of Boko Haram 

terrorists in north-east Nigeria. Most questionnaires administered in Yobe East and North 

were distributed at different venues where most farmers were gathered. There are four, four 

and nine LGAs, respectively, across the regions of the State (Table 3.4). 
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Table 3.4: List of Local Government Areas (LGAs) in each region 

S/no. Yobe East Yobe South  Yobe North 

1 Damaturu Fune Bade 

2 Gujba Potiskum Nguru 

3 Gulani Nanagere Machina 

4 Tarmuwa Fika Karasuwa 

5 - - Jakusko 

6 - - Yusufari 

7 - -  Bursari 

8 - - Yunusari 

9   Geidam 

(Source: YSG Report, 2010). 

There are issues during the questionnaire distribution. For example, some farmers do not 

want to participate in the survey, whereas in some communities farmers were happy 

participate. Appendix B presents the revised version of the questionnaire. This research 

administered 1,040 questionnaires to Yobe State farmers and 721 were completed and 

returned, a return rate of 69.3%.  

3.4.4. Descriptive statistics  

All collected questionnaires were coded and transferred into Statistical Package for the Social 

Sciences (SPSS 2.1) software for analysis. Descriptive statistics was used to analyse the 

frequency of the respondents on each particular question (Fisher and Marshall, 2009). 

Responses were cross-tabulated to assess on how the three regions within the State coped 

with drought. Fisher and Marshall (2009) reported that cross-tabulation can be used to 

identify patterns during analysis. This information is expected to help in ensuring the 

appropriate local conditions are taken into consideration for proper planning. Without 

establishing this, areas of less priority might be considered first for mitigation and 

intervention. The questionnaires were sent according to the regions and LGAs to help 

establish that. Microsoft excel was also used to plot average rainfall and crop production 

graphs for Yobe State between 2008 and 2009. 
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Rainfall data (2008 and 2009) was sought from National Centers for Environmental 

Prediction’s Climate Forecast System Reanalysis (CFSR) which provides Global Weather 

Data (GWDS, 2018). Due to lack insufficient meteorological data in the study area, GWD 

provides meteorological data for many places around the world using high resolution, 

coupled atmosphere-ocean-land surface-sea ice system to provide the best estimate for a 

location. This type of data was used in this research due to insufficient weather stations in the 

study area. Dile and Srinivasan (2014) used the data to develop hydrologic prediction model 

for river Nile and the data proved reliable. Modu et al. (2017) used the same data to predict 

outbreak of malaria. In this research the data were used to establish the relationship between 

rainfall and harvest loss in Yobe State. 

 Qualitative methods 3.5.

Qualitative research in social science has increased exponentially from the 1980s (Huberman 

and Miles, 2002). In this method, researchers generate their own theories based on the truth 

that, they are part of the reality. The principal aim of qualitative methods is to provide 

answers to questions such as ‘how’ and ‘why’ or develop themes from data, which are 

usually exploratory in nature (Walker, 1997; Creswell, 2003). The use of qualitative 

methodologies depends on extent and questions that need to be answered by the study. 

Qualitative research gives detailed descriptions of people, interactions, events, behaviours, 

opinions and perspectives (Patton, 1992; Brannen, 1992).  

It is also used to discover experience and explore the meaning and reality of situations (Yin, 

2003). These are the some of the reasons researchers explore qualitative to gather more 

information or revalidate of their findings (Creswell, 2003). Data are gathered through 

conversations, field notes, interviews, photographs, recordings, Focus Group Discussion 

(FGD) and observations (Denzin and Lincoln, 2005). In this research, FGD was employed. 

Table 3.5 summarises the strength and weaknesses of qualitative methods. 
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Table 3.5: Advantages and disadvantages of qualitative methods 

S/No. Strengths  Weaknesses 

1 The aim is more detailed description.  Consumes more time than quantitative method. 

2 Researchers have clear idea of what they 

will be looking for in advance. 

 Creates bias in research.  

3 The design usually takes shape as the 

research unfolds. 

Important variables might be missed from the analysis. 

4 It is more subjective than objective. Outcomes are subjective.  

5 Qualitative data are in the form of words, 

pictures and objects. 

All must be analysed, which takes time 

6 It is more detailed and information rich. Too much information at a time. 

7 Researcher becomes subject in the matter. Researcher tends to influence the results. 

(Source: Huberman and Miles, 1994). 

3.5.1. Focus Group Discussion 

After the analysis of data from the quantitative phase, a qualitative phase was undertaken 

using Focus Group Discussion. Focus Group Discussion (FGD) is a forum of group 

participants invited to discuss an issue (Kraaijvanger et al., 2016). Denzin and Lincoln 

(1994), defined Focus Group Discussion as a group conservation or interview to collect 

information. Sizes of Focus Group Discussion vary from small (6-12 persons) to large (12 

persons≥) (Denzin and Lincoln, 1994). It is a method of gathering information in a short 

period of time. Information gathered usually contains ideas, opinions, experiences, 

perceptions and suggestions of participants in a particular group. 

Despite the fact that several studies have been conducted on desertification (FGN, 2005; 

Gbahabo, 2011; FME, 2012; Elijah et al., 2017; Nwokocha, 2017) very few have focused on 

drought no research has asked for drought victims’ opinions of approaches in mitigating 

drought.  

Some objectives of using this technique include: 

 Have an interactive discussion on drought mitigation measures. 

 Gather in-depth information on drought and revalidate survey results. 

 Discuss policy options with officials from the Ministry of Environment. 
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 Provide an environment that discussants can voice their opinions. 

 

3.5.1.1. Procedure for Focus Group Discussion (FGD)  

Kraaijvanger et al. (2016) used informant to gather participants. In this research, similar 

method was employed to select farmers at community level. Some farmers were asked after 

the survey if they would be interested in participating in the FGD. Most discussants were 

willing to participate. Two separate FGDs were conducted with farmers and government 

officials from Ministry of Environment of Yobe State. This was conducted after the assessing 

the level of drought impact in Yobe State. The sessions ascertained the views of both farmers 

and officials for suitable drought mitigation measures. Officials were used in order to 

understand their perspectives on efforts in Yobe State on drought impacts mitigation 

measures. 

A formal letter of invitation (Appendix E) was sent to the Ministry of Environment Yobe 

State and approval was given by the Commissioner (who subsequently advised the 

responsible department to inform relevant participants and make arrangements). FGD 

questions are presented in Appendix D.  All farmers at community level that participated 

gathered in Karasuwa village (Karasuwa LGA). Some also came from neighbouring LGAs. 

Some 22 farmers were invited and 19 participated in the session. In the analysis, participants 

were labelled with the letter ‘F’ for farmers. The Ministry of Environment in Yobe State 

comprises of experts, policy and decision-makers and the Ministry have departmental Heads. 

Most Heads are experts in their professions. For example, the Department of Drought and 

Desertification Control oversees drought issues in the State. During the FGD, the Head of 

Drought and Desertification was also involved in the session and he is one of the Ministry’s 

policy-makers. The Chief Executive (Commissioner) of the Ministry is a member of the State 

Executive Council, which is the highest decision making body in the State. In the analysis, all 
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Ministry participants were labelled with the letter ‘D’ (for Director). During the FGD 

sessions, notes, videos and audios were taken and the collected data were transcribed 

manually and interpreted. FGD data are considered as qualitative (Hsiu-Fang and Shannon, 

2005). Content Analysis was used to analyse data collected through FGDs and interviews for 

framework validation (Hsiu-Fang and Shannon, 2005).  

3.5.2. Sessions of the FGDs 

FGD is usually guided by a facilitator, during the Yobe FGDs the researcher participated as 

facilitator (Ezeah, 2010; Omolara, 2013). At the beginning of both sessions, the researcher 

introduced himself and purpose of the sessions. This also allowed the researcher to clarify 

that no support or help should be expected after the FGD, especially at the community level. 

The researcher was able communicate with the discussants as he speaks and understood their 

language. Other non-native researchers employ interpreters during data collection, this is 

important if researcher does not understand or speak participants’ native language, some 

important issues raised might be left out or misinterpreted during analysis (Gbahabo, 2011). 

This technique has limitation for example; discussants can change subjects at some point 

during session (Kraaijvanger et al., 2016). Farmers, during their session tried to change 

subject by introducing political issues into the discussion. Some participates and moderator 

had to call their attention to focus on the subject under discussion.   

 Research validation 3.6.

The subject of validity is very important in research as it helps to ensure the replicability of 

the research to lead to same or similar findings. The subject of validation seeks to ensure 

confidence in the outcome of a research as a true reflection of the reality (Ezaeh, 2010). 

These factors can be internal or external factors which are capable invalidating a research 

outcome or finding. Straub et al. (2004) defined validation as the process of assessing if a 

measure has accurately measured what is required to be measured. The main purpose of 



86 

 

research validation, however, is to give society and researchers high levels of confidence 

about discovered truths (Straub et al., 2004). Figure 3.2 highlights the strengths and 

weaknesses of research validity. 

 

Figure 3.1: Weaknesses and strengths of research findings through validations (Source: Straub, 1989). 

There are four types of validation processes, these include: external validity, internal validity, 

validity of research constructs and validity of statistical findings (Fellows and Liu, 2008). In 

this chapter, external and internal validations are the main focus. 

3.6.1. External validity 

External validation is the process of assessing the generality of research findings and means 

of transforming findings into knowledge (Ankrah, 2007; Abubakar, 2013). External validity 

is further divided into three, including replication, convergence analysis and boundary search. 

Replication validity is a process where research processes are repeated to establish whether 



87 

 

the exact findings can be reproduced (Abubakar, 2013). This type of validation can be 

executed through pilot studies, which were conducted during questionnaire development in 

this research. Boundary search validity is conducted over time through replication and 

convergence analysis and is to establish a condition whether research findings are valid. 

Convergence analysis is the use of different research methodologies in order to validate 

research findings (Straub et al., 2004; Ankrah, 2007). In this research, both quantitative and 

qualitative methods were employed to validate findings. This method of validation can also 

be achieved through respondent validation, where research participants’ opinions are used in 

order to verify the validity of research findings (Creswell, 2009).  

3.6.2. Internal validity  

Internal validation is conducted to ensure that research is free of bias (Gomm, 2008). This 

research used academic validation through seminars, a journal publication, conferences and 

workshops. Findings have also been validated through evaluation (i.e. by comparing findings 

with other studies in discussion and analysis of results). In order to internally validate the 

questionnaire distributed in Yobe State Cronbach’s alpha was used. Cronbach’s alpha 

measures the consistency of each item in a given questionnaire or test in order to establish if 

they all measure the same construct or characteristics (Retsas, 2000; Garson, 2016; Table 

3.6).  Cronbach’s alpha was used for the reliability test. All scales <0.6 are unreliable, 

whereas scales >0.70 are reliable (Garson, 2016). The reliability test for this research is 

0.781, which is considered statistically reliable. 

Table 3.6: Data reliability test questionnaire survey in Yobe State 

Reliability Statistics 

Cronbach's Alpha N of Items (questions) 

0.781 33 
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 Ethical considerations  3.7.

The subject of ethics is very important in research, especially where the research involves 

human participants. To ensure all ethical issues of this research are dealt with appropriately 

before the collection of data, ethical approval was obtained from the University of 

Wolverhampton Faculty of Science and Engineering Ethics Committee (Appendix A). The 

confidentiality of participants and data security were ensured and questionnaires were 

administered in person to participants, who were given the option to cease participation at 

any time during the process. The participants were assured of anonymity during the analysis 

and presentation of the research results. 

 Summary 3.8.

This chapter has reviewed literature on research design and methodology and presented the 

design adopted to undertaken this research. As discussed in this chapter, this research applied 

mixed methods for data collection. Quantitative methods using questionnaire survey were 

employed to gather information on drought impacts in Yobe State. Focus Group Discussion 

was employed to collect detailed information on drought and farmers’ perspectives on 

impacts and mitigation. Officials from the Ministry of Environment (MoE) were also 

involved in the process. Officials were used in order understand their views on drought in the 

State and investigate government efforts and measures. Some of the data gathered through the 

FGD validated the findings of the quantitative survey. The chosen methodologies of the study 

are thus believed to be suitable. The mixed method was used because it strengthens research 

outcomes and its considered more reliable. Research validation is also discussed as it was 

employed to evaluate the frameworks developed for drought mitigation. All the data gathered 

were analysed and presented in Chapters 4 and 5. 
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4. 4. CHAPTER FOUR: DATA ANALYSIS FROM THE 

QUESTIONNAIRE SURVEY 

  Introduction  4.1.

Aim 1 of the study assesses effects of drought on farmers’ livelihood and how drought causes 

environmental damage in Yobe State. This chapter analysed the questionnaire survey 

administered to farmers in Yobe State. Open-ended questions were used for in-depth 

information and were analysed. Samples collected in all the LGAs within the regions in the 

State are presented and analysed in this chapter.  

 Survey data analysis  4.2.

The 17 LGAs in Yobe State are distributed across the three geographic regions (East, South 

and North). Table 4.1 represents the distribution, frequency and total number of respondents 

according to their LGAs in Yobe State. Nguru LGA had 57 respondents, which is the highest, 

at 7.9% of total responses. Jakusko LGA had the lowest respondents, with 21 respondents  

Table 4.1: Local Government Areas where data were collected 

L.G.A 

 Frequency % Valid % Cumulative % 

 Damaturu 56 7.8 7.8 7.8 

Gujba 31 4.3 4.3 12.1 

Gulani 27 3.7 3.7 15.8 

Tarmuwa 41 5.7 5.7 21.5 

Bursari 39 5.4 5.4 26.9 

Geidam 46 6.4 6.4 33.3 

Yunusari 51 7.1 7.1 40.4 

Potiskum 48 6.7 6.7 47.0 

Nangere 39 5.4 5.4 52.4 

Fune 49 6.8 6.8 59.2 

Fika 28 3.9 3.9 63.1 

Bade 56 7.8 7.8 70.9 

Jakusko 21 2.9 2.9 73.8 

Yusufari 38 5.3 5.3 79.1 

Karasuwa 48 6.7 6.7 85.7 

Nguru 57 7.9 7.9 93.6 

Machina 46 6.4 6.4 100.0 

Total 721 100.0 100.0 - 
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Table 4.2 reports the frequency and distribution of respondents in Yobe State. East had most 

responses, followed by North and the South.  

Table 4.2: frequency and distribution of respondents in the three regions within Yobe State 

Regions 

 Frequency % Cumulative % 

Valid East 291 40.4 40.4 

South 164 22.7 63.1 

North 266 36.9 100.0 

Total 721 100.0 - 

 

 

4.2.1. Respondents’ employment status and farming time 

Table 4.3 represents the employment status in Yobe State. Most farmers were unemployed 

and few are employed. Table 4.4 most farmers work as full-time, others practice based on 

their earnings. In comparison, Ayanlade et al. (2018) showed that 85% of study respondents 

in Southern Nigeria are full-time farmers.   

Table 4.3: frequency and percentage of employment  

Employed or Not 

 Frequency of 

respondents 

% Valid % Cumulative % 

Valid Yes 221 30.7 30.7 30.7 

No 499 69.2 69.3 100.0 

Total 720 99.9 100.0 - 

Missing System 1 0.1 - - 

Total 721 100.0 - - 

 

 

Table 4.4: frequency and percentage of farming time  

Farming time 

 Frequency of 

respondents 

% Cumulative % 

Valid Full-time 596 82.7 82.7 

Neither 38 5.3 87.9 

Part-time 87 12.1 100.0 

Total 721 100.0 - 
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Table 4.5 represents the types of farming respondents usually practise. Most farmers 

practised rain-fed farming and 23.9% practised mixed-farming (rearing livestock and 

harvesting crops).  

Table 4.5: Types of farming practised 

Type of farming 

 Frequency of 

respondents 

% Cumulative % 

Valid Irrigated farming 51 7.1 7.1 

Rain-fed farming 452 62.7 69.8 

Livestock farming 46 6.4 76.1 

Mixed-farming 172 23.9 100.0 

Total 721 100.0  

 

4.2.2. Respondents level of drought knowledge 

This question was asked as some farmers misunderstand seasonal dry spell and drought. 

Generally, most had good drought knowledge. Table 4.6 summarizes their understanding. 

97.5% of the respondents had good to extremely good knowledge of drought.  

Table 4.6: Knowledge of drought 

Drought knowledge 

 Frequency of 

respondents 

% Cumulative % 

Valid Moderate 18 2.5 2.5 

Good 443 61.4 63.9 

Extremely Good 260 36.1 100.0 

Total 721 100.0 - 

 

4.2.3. Respondents as drought victims and people they know 

Some 97.9% of respondents considered themselves victims of drought (Table 4.7)   

Table 4.7: Number of drought victims 

Are you a drought victim? 

 Frequency of 

respondents 

% Valid % Cumulative % 

Valid Yes 706 97.9 97.9 97.9 

No 15 2.1 2.1 100.0 

Total 721 100.0 100.0 - 
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Farmers were asked if they knew other drought victims and they all did (Table 4.8). 

Table 4.8: Knowledge of drought victim 

Do you know drought victim 

 Frequency of 

respondents 

% Valid % Cumulative % 

Valid 6-10 5 0.7 0.7 0.7 

11-15 146 20.2 20.4 21.1 

16-20 277 38.4 38.7 59.8 

20  > 288 39.9 40.2 100.0 

Total 716 99.3 100.0 - 

Missing System 5 0.7 - - 

Total 721 100.0 - - 

 

4.2.4. Respondents harvest loss and impacts of drought on social activities  

Some 99% of farmers had moderate to severe harvest loss due to drought (Table 4.9). Most 

respondents lost their harvests to drought, which accords with the studies by Cooper et al. 

(2008) and Shifarew et al. (2014). 

Table 4.9: Harvest loss due to drought 

Harvest lost 

 Frequency of 

respondents 

% Cumulative % 

Valid Little 8 1.1 1.1 

Moderate 22 3.1 4.2 

High 387 53.7 57.8 

Severe 304 42.2 100.0 

Total 721 100.0 - 

 

Most farmers believed that drought affected their social activities (Table 4.10) which accords 

with the findings of Habiba et al. (2012). 

Table 4.10: Effects of drought on social activities 

 How drought affects social activities (2005-2015) 

 Frequency of 

respondents 

% Cumulative % 

Valid Moderate 27 3.7 3.7 

High 445 61.7 65.5 

Severely 249 34.5 100.0 

Total 721 100.0 - 
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4.2.5. Impact of drought on respondents’ income and past droughts 

Most farmers were highly to severely affected by drought (Table 4.11).  

Table 4.11: Effects of drought on incomes 

How drought affect income (2005-2015) 

 Frequency of 

respondents 

% Valid % Cumulative % 

Valid Moderately 58 8.0 8.1 8.1 

Highly 449 62.3 62.5 70.6 

Severely 211 29.3 29.4 100.0 

Total 718 99.6 100.0 - 

Missing System 3 0.4  - 

Total 721 100.0  - 

 

Most farmers believed drought occurred regularly over the past decade (Table 4.12). 

Table 4.12: Perceived drought events in the past 10 years (2005-2015) 

Past drought events in 10 years (2005-2015) 

 Frequency of 

respondents 

% Valid % Cumulative % 

Valid 0-2 47 6.5 6.5 6.5 

3-5 328 45.5 45.6 52.1 

6-9 109 15.1 15.1 67.2 

≥10 236 32.7 32.8 100.0 

Total 720 99.9 100.0 - 

Missing System 1 0.1  - 

Total 721 100.0  - 

 

4.2.6. Respondents’ harvest loss   

Farmers were asked to estimate their harvest loss due to drought in the past 10 year and they 

all believed they had substantial harvest lost (Table 4.13). 

Table 4.13: Loss of harvest in the last 10 years (2005-2015) 

 Loss of harvest in 10 years 

% Frequency of 

respondents 

% Valid % Cumulative % 

Valid 30-40 30 4.2 4.2 4.2 

50-60 112 15.5 15.6 19.7 

70-80 381 52.8 52.9 72.6 

90-100 197 27.3 27.4 100.0 

Total 720 99.9 100.0 - 

Missing System 1 0.1  - 

Total 721 100.0  - 
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4.2.7. Responses on how drought affects their income 

Most farmers believed drought highly increases food prices (Table 4.14). Other studies have 

reported similar results (Kinsey et al., 1998; Gbahabo, 2011). 

Table 4.14: Effects of drought on food prices 

 Food prices 

 Frequency of 

respondents 

% Valid % Cumulative % 

Valid Moderate 69 9.6 9.6 9.6 

Neutral 31 4.3 4.3 13.9 

High 394 54.6 54.7 68.6 

Severely 226 31.3 31.4 100.0 

Total 720 99.9 100.0 - 

Missing System 1 0.1  - 

Total 721 100.0  - 

 

4.2.8. Respondents’ response to causes of drought and its impacts on livestock  

In terms of perceived causes of drought, 45.8% believed it is caused by climate change 

whereas 53.3% believed it was an ‘Act of God’ (Table 4.15). Other studies reported similar 

results (West et al., 2008; Habiba et al., 2012).  

Table 4.15: Farmers’ perception of causes of drought 

 Farmers’ perception of causes of drought 

 Frequency of 

respondents 

% Cumulative 

% 

Valid Climate changes  330 45.8 45.8 

‘Act of God’ 384 53.3 99.0 

None 7 1.0 100.0 

Total 721 100.0  

 

Farmers were asked how drought has affected their livestock. Most respondents’ livestock 

were very well to extremely affected by drought (Table 4.16).  

 

 

 



95 

 

Table 4.16: Effects of drought on livestock 

Effects livestock 

 Frequency of 

respondents 

% Cumulative % 

Valid Moderate 54 7.5 7.5 

Neutral 2 0.3 7.8 

Very well 383 53.1 60.9 

Extremely 282 39.1 100.0 

Total 721 100.0  

 

4.2.9. Number of dead livestock 

Most farmers have lost considerable number of livestock (Table 4.17). 

Table 4.17: Numbers of livestock deaths due to hunger 

  Numbers of dead livestock 

 Frequency of 

respondents 

% Cumulative % 

Valid 0-5 16 2.2 2.2 

6-10 181 25.1 27.3 

11-15 176 24.4 51.7 

16-20 220 30.5 82.2 

≥20 128 17.8 100.0 

Total 721 100.0 - 

 

4.2.10. Conflict due to drought and harvest storage 

Respondents were asked if drought in Yobe State caused conflicts amongst communities and 

most respondents did believed that drought can highly and very highly cause conflict, 

respectively, in and amongst communities. This shows the importance of mitigating drought 

as Daily Trust (2018) reported similar results. Respondents were asked on how they reduce 

recurrent drought shock. Most farmers are able to store some of their harvests due to their 

social status, whereas other could not store as they can harvest very little due to their 

financial strength (Table 4.19). Some farmers sell their harvest to pay for their expenses and 

loans after the rainy season, which can also cause conflict if someone is unable to pay their 

debt due to harvest loss. 
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Table 4.18: Effects of drought on conflict 

 Causes of conflict 

 Frequency of 

respondents 

% Cumulative 

Percent 

Valid Little 3 0.4 0.4 

Moderate 98 13.6 14.0 

Neutral 8 1.1 15.1 

Highly 389 54.0 69.1 

Very highly 223 30.9 100.0 

Total 721 100.0 - 

 

 

Table 4.19: Storage of harvest to protect from impacts of drought 

Harvest storage 

 Frequency of 

respondents 

Percent Cumulative 

Percent 

Valid I do not store 144 20.0 20.0 

When drought is 

frequent 

267 37.0 57.0 

Never 244 33.8 90.8 

Always store 66 9.2 100.0 

Total 721 100.0 - 

 

4.2.11. Respondents’ drought coping strategies  

The research sought to understand how respondents cope with droughts. In table 4.20, some 

farmers said they reduce their area of harvest during drought, whereas most said they sell 

their harvest to compensate for drought shock and some said they migrate.  

Table 4.20: Yearly drought coping strategies  

Drought coping strategies 

 Frequency 

of 

respondents 

% Valid % Cumulative Percent 

Valid Reduce area of harvest 159 22.1 22.1 22.1 

Sell stored harvest 303 42.0 42.2 64.3 

Sell livestock 38 5.3 5.3 69.6 

Migration 206 28.6 28.7 98.3 

Do not harvest 12 1.7 1.7 100.0 

Total 718 99.6 100.0 - 

Missing System 3 .4 - - 

Total  

721 

100.0 - - 
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4.2.12. Livestock for drought compensation 

Table 4.21 summarises if the respondents agree or disagree that livestock sales can 

compensate for drought shock. Some 95.6% strongly disagreed and disagreed. Farmers often 

use livestock as buffer in Africa to reduce drought shock (Fafchamps et al., 1998). However, 

it is evident that farmers in Yobe State do not believe that livestock serves as a buffer for 

drought shock. Droughts cause livestock death and reduce their value (Gautier et al., 2016). 

Table 4.21: Livestock sales compensate impacts of drought 

 Livestock sales to compensate lost 

 Frequency of 

respondents 

% Cumulative % 

Valid Strongly disagree 451 62.6 62.6 

Disagree 238 33.0 95.6 

Do not know 9 1.2 96.8 

Agree 21 2.9 99.7 

Strongly agree 2 0.3 100.0 

Total 721 100.0 - 

 

4.2.13. Respondents’ coping strategy for persistent drought and irrigation practise  

There was a need to assess drought coping strategies if drought persists in Yobe State. Some 

77.5% of the respondents over-harvest their farms and cut down trees to sell fuel-wood if 

drought is persistent with the aim of obtaining more yields and reduce shock (Table 4.22).  

Table 4.22: Coping strategies if drought persists 

 Coping strategy if droughts persists 

 Frequency of 

respondents 

% Cumulative % 

Valid Over-harvest farm 333 46.2 46.2 

Hunt wild animal 24 3.3 49.5 

Cut down trees 226 31.3 80.9 

Resort to fishing 138 19.1 100.0 

Total 721 100.0 - 

 

Table 4.23 reports respondents’ views of irrigation as an alternative to mitigate drought 

impacts. Most farmers believed that irrigation is always an alternative. Plate 4.1, shows how 

farmers collect fuel-wood around an irrigated farm in Yobe north. Farmers have collected 



98 

 

wood, which they will use it for cooking and other utilities.  

 Table 4.23: Irrigation as an alternative if drought persists 

Is irrigation an option? 

 Frequency of 

respondents 

% Valid 

% 

Cumulative % 

Valid It is an alternative during 

drought 

84 11.7 11.7 11.7 

It is always an alternative 631 87.5 88.0 99.7 

In rare cases 2 0.3 0.3 100.0 

Total 717 99.4 100.0 - 

Missing System 4 0.6 - - 

Total 721 100.0 - - 

 

 

Plate 4.1: Irrigation area in North Yobe in Gashua, Bade LGA (Researcher’s photo). 

4.2.14. Respondents’ dependency on the natural environment  

Table 4.24 reports if respondents believe drought causes dependency on the natural 

environment as farmers’ coping strategy. All 100% of responses believed drought causes 

direct dependency on the natural environment.  
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Table 4.24: Drought and it’s the dependency on environment 

Drought cause dependency on the environment 

 Frequency of respondents % Cumulative Percent 

Valid Yes 721 100.0 100.0 

 

4.2.15. Drought and environmental damage  

There was need to investigate if poverty causes environmental damage in Yobe State. Table 

4.25 showed that 88.5% believed that drought causes severe and very severe environmental 

damage. Plate 4.2 is an example of harvested farm land in Yunusari LGA in the northern part 

of the Yobe State bordering the Niger Republic.  

Table 4.25: Poverty causes environmental damage 

Poverty causes environmental damage 

 Frequency of 

respondents 

% Valid % Cumulative % 

Valid Moderate 83 11.5 11.5 11.5 

Severe 307 42.6 42.7 54.2 

Very severe 329 45.6 45.8 100.0 

Total 719 99.7 100.0 - 

Missing System 2 .3 - - 

Total 721 100.0 - - 

 

4.2.16. Responses on increased desertification 

Some 98.5% of respondents believed that drought causes desertification (Table 4.26).  

Table 4.26: Drought and desertification 

Drought causes desertification? 

 Frequency of 

respondents 

% Cumulative % 

Valid Yes 710 98.5 98.5 

No 11 1.5 100.0 

Total 721 100.0 - 
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Plate 4.2: Harvested farmland in Yunusari LGA, Yobe north (Researcher’s photo). 

Table 4.27 reports if respondents noticed increased desertification due to increased drought 

frequency. Some 61.9% of respondents believed that desertification had seriously increased 

due to frequent drought, while 33.7% believed that desertification had increased. 

Table 4.27: Increased desertification 

Increased desertification 

 Frequency of 

respondents 

% Cumulative % 

Valid Seriously 

increased 

446 61.9 61.9 

It has increased 243 33.7 95.6 

Not increased 5 0.7 96.3 

I have not noticed 27 3.7 100.0 

Total 721 100.0 - 

 

4.2.17. Drought social welfare and infrastructure  

Respondents were asked if improved infrastructure and social welfare will reduce the effects 

of drought and the vast majority agreed (Table 4.28).  
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Table 4.28: Improved social amenities and welfare 

Improved social welfare and infrastructure 

 Frequency of 

respondents 

% Cumulative % 

Valid Disagree 17 2.4 2.4 

Do not know 1 0.1 2.5 

Agree 279 38.7 41.2 

Strongly agree 424 58.8 100.0 

Total 721 100.0 - 

 

Table 4.29 summarizes if respondents believe that governmental non-governmental 

interventions can mitigate the impacts of drought. Most respondents believed that 

interventions would reduce drought impacts. 

Table 4.29: Effects of interventions on drought victims 

Government and non-government intervention 

 Frequency of 

respondents 

% Valid 

% 

Cumulative % 

Valid Disagree 47 6.5 6.5 6.5 

No idea 1 0.1 0.1 6.7 

Agree 219 30.4 30.4 37.1 

Strongly agree  453 62.8 62.9 100.0 

Total 720 99.9 100.0 - 

Missing System 1 0.1  - 

Total 721 100.0  - 

 

4.2.18. Responses of interventions received and required 

Table 4.30 shows most farmers had never received drought relief before and did not know 

who was given relief. Respondents were asked if government support, such as loans would 

mitigate the impacts of drought and most agreed that loans will reduce impacts (Table 4.31).  

Table 4.30: Drought relief for victims 

Relief to victims 

 Frequency of 

respondents 

% Valid 

% 

Cumulative

% 

Valid Never had relief 484 67.1 67.2 67.2 

Do not know anyone 

who received relief 

236 32.7 32.8 100.0 

Total 720 99.9 100.0 - 

Missing System 1 0.1  - 

Total 721 100.0  - 
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Table 4.31: Would government and private loans mitigate drought? 

Loans from government and private sector 

 Frequency of 

respondents 

% Cumulative % 

Valid Disagree 31 4.3 4.3 

No idea 13 1.8 6.1 

Agree 307 42.6 48.7 

Strongly 

Agree 

370 51.3 100.0 

Total 721 100.0 - 

4.2.19. Cross-tabulation of past drought events and regions 

Table 4.32 represents the cross tabulation of past drought events according to regions. 

Drought is more frequent in the North, followed by Yobe East and then Yobe South.  

Table 4.32: Cross tabulation of past droughts and regions 

Regions  and Past drought events in 10 years (2005—-2015) 

 Droughts in past 10 years Total 

0-2 3-5 6-8 >10 

Regions Yobe 

East 

Count 28 217 4 42 291 

% within drought events in 10 years 59.6 66.2 3.7 17.8 40.4 

% of Total 3.9 30.1 0.6 5.8 40.4 

Yobe 

South 

Count 19 101 44 0 164 

% within drought events in 10 years 40.4 30.8 40.4 0.0 22.8 

% of Total 2.6% 14.0 6.1 0.0 22.8 

Yobe 

North 

Count 0 10 61 194 265 

% within drought events in 10 years 0.0 3.0 56.0 82.2 36.8 

% of Total 0.0 1.4 8.5 26.9 36.8 

Total Count 47 328 109 236 720 

% within regions 6.5 45.6 15.1 32.8 100.0 

% of Total 6.5 45.6 15.1 32.8 100.0 

 

4.2.20. Cross-tabulation of harvest loss according to regions 

Cross tabulation was performed to assess which regions were most affected by harvest loss. 

Table 4.33 shows that Yobe North lost more harvests than the other regions, as 256 of 266 

responses showed harvest loss was severe, Yobe South was least affected. Cross tabulation 

shows that regions have different drought coping strategies (Table 4.34). Sales of stored 

harvest was the preferred strategy in Yobe East, livestock sales were preferred in the South, 

and migration most chosen option in Yobe North. 
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Table 4.33: Cross tabulation for regions and harvest loss 

Regions and Rate harvest loss  

 Harvest loss Total 

Little Moderately Highly Severely 

Regions Yobe 

East 

Count 0 0 248 43 291 

% within region 0.0 0.0 85.2 14.8 100.0 

% within Rate harvest lost 0.0 0.0 64.1 14.1 40.4 

% of Total 0.0 0.0 34.4 6.0 40.4 

Yobe 

South 

Count 8 22 129 5 164 

% within region 4.9 13.4 78.7 3.0 100.0 

% within Rate harvest lost 100.0 100.0 33.3 1.6 22.7 

% of Total 1.1 3.1 17.9 0.7 22.7 

Yobe 

North  

Count 0 0 10 256 266 

% within region 0.0 0.0 3.8 96.2 100.0 

% within Rate harvest lost 0.0 0.0 2.6 84.2 36.9 

% of Total 0.0 0.0 1.4 35.5 36.9 

Total Count 8 22 387 304 721 

% within region 1.1 3.1 53.7 42.2 100.0 

% within Rate harvest loss 100.0 100.0 100.0 100.0 100.0 

% of Total 1.1 3.1 53.7 42.2 100.0 

 

Table 4.34: Cross tabulation for regions and drought coping strategy 

Regions and Cross tabulation of drought coping strategy  

 Drought coping strategy Total 

Reduce 

area of 

harvest 

Sell 

stored 

stock 

Sale 

livestock 

Migration I do not 

harvest 

Regions Yobe 

East 

Count 39 200 19 21 12 291 

% within Regions 13.4 68.7 6.5 7.2 4.1 100.0% 

% within Coping 

strategy of drought 

24.5 66.0 50.0 10.2 100.0 40.5 

% of Total 5.4 27.9 2.6 2.9 1.7 40.5 

Yobe 

South 

Count 62 52 19 28 0 161 

% within Regions 38.5 32.3 11.8 17.4 0.0 100.0 

% within Coping 

strategy of drought 

39.0 17.2 50.0 13.6 0.0 22.4 

% of Total 8.6 7.2 2.6 3.9 0.0 22.4 

Yobe 

North 

Count 58 51 0 157 0 266 

% within Regions 21.8 19.2 0.0 59.0 0.0 100.0 

% within Coping 

strategy of drought 

36.5 16.8 0.0 76.2 0.0 37.0 

% of Total 8.1 7.1 0.0 21.9 0.0 37.0 

Total Count 159 303 38 206 12 718 

% within Regions 22.1 42.2 5.3 28.7 1.7 100.0 

% within Coping 

strategy of drought 

100.0 100.0 100.0 100.0 100.0 100.0 

% of Total 22.1 42.2 5.3 28.7 1.7 100.0 
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4.2.21. Cross-tabulation of desertification within regions 

Participants noted increased desertification in Yobe State, especially in Yobe north (Table 

4.35).  

Table 4.35: Cross tabulation of increased desertification and regions 

Cross tabulation of increased drought and regions  

 Increase in desertification Total 

Strongly 

increased 

It has 

increased 

Not 

increased 

I have not 

noticed 

Regions Yobe 

East 

Count 173 113 5 0 291 

% within 

regions 

59.5 38.8 1.7 0.0 100.0 

% of increase 

in drought  

38.8 46.5 100.% 0.0 40.4 

% of Total 24.0 15.7 0.7 0.0 40.4 

Yobe 

South 

Count 17 120 0 27 164 

% of 

increased 

drought 

within regions 

10.4 73.2 0.0 16.% 100.0 

% within 

increase in 

drought 

3.8 49.4 0.0 100.0 22.7 

% of Total 2.4 16.6 0.0 3.7 22.7 

Yobe 

North 

Count 256 10 0 0 266 

% within 

regions 

96.2 3.8 0.0 0.0 100.0 

% of  increase 

in drought 

57.4 4.1 0.0 0.0 36.9 

% of Total 35.5 1.4 0.0 0.0 36.9 

Total Count 446 243 5 27 721 

% within 

regions 

61.9 33.7 0.7 3.7 100.0 

% within 

increase in 

drought 

100.0 100.0 100.0 100.0 100.0 

% of Total 61.9 33.7 0.7 3.7 100.0 

 

Table 4.36 shows cross tabulation on how people cope with persistent drought and number of 

drought events in the past decade. At ≥10 events, over-harvesting is the main strategy to cope 

with drought. At 0-2 events, deforestation is the main strategy, whereas at 6-8 events people 

resort to fishing. 
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Table 4.36: Cross-tabulation of coping strategy if drought persists verses past 10 years (2005-2015) 

Coping strategy if drought persist versus Past drought events in 10 years Cross tabulation 

 Past drought events in 10 years Total 

0-2 3-5 6-8 ≥10 

Coping strategy 

if drought 

persist 

Over-

harvest your 

farm 

Count 8 158 5 161 332 

 

 

%  if droughts persist 2.4

% 

47.6 1.5 48.5 100.0 

 

 

% of  past droughts in 10 

years 

17.0 48.2 4.6 68.2 46.1 

 

 

% of Total 1.1 21.9 0.7 22.4 46.1 

Hunting 

wild animal 

Count 5 18 1 0 24 

 

 

%  if droughts persist 20.8 75.0 4.2 0.0 100.0 

 

 

% of past droughts in 10 

years 

10.6 5.5 0.9 0.0 3.3 

 % of Total 0.7 2.5 0.1 0.0 3.3 

Cut down 

trees 

Count 29 129 50 18 226 

 

 

% if droughts persist 12.8 57.1 22.1 8.0 100.0 

 

 

% of past droughts in 10 

years 

61.7 39.3 45.9 7.6 31.4 

 % of Total 4.0 17.9 6.9 2.5 31.4 

Resort to 

fishing 

Count 5 23 53 57 138 

 

 

%  if droughts persist 3.6 16.7 38.4 41.3 100.0 

 

 

% of past droughts in 10 

years 

10.6 7.0 48.6 24.2 19.2 

 % of Total 0.7 3.2 7.4 7.9 19.2 

Total Count 47 328 109 236 720 

% if droughts persist 6.5 45.6 15.1 32.8 100.0 

% of past droughts in 10 

years 

100.

0 

100.

0 

100.

0 

100.0 100.0 

% of Total 6.5 45.6 15.1 32.8 100.0 

 

 Analysis of average rainfall and crop production in Yobe State 4.3.

According to the results from table 4.13 it can be established that drought has caused harvests 

losses in the State. In order to establish if rainfall has influenced crop production as estimated 

by the respondents, further statistical analyses were conducted. Table 2.3 presented the 

difference between 2008 and 2009 crop production in 17 LGAs of Yobe State, 2008 and 2009 

rainfall data were collected from Global Weather Data (GWDS) to conduct an analysis using 
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data from Table 2.3 and GWDS data. Table 4.37 presents the average rainfall and crop 

production of 2008 and 2009 in Yobe State.  

Table 4.37: 17 LGAs’ 2008 and 2009 average rainfall and crop production in Yobe State 

Locations  Average rainfall  

2008 (mm) 

 Average rainfall 

2009 (mm) 

Crop Production 

2008 (t) 

Crop 

Production 

2009 (t) 

Bade 173.3056 59.85878 301.40 198.60 

Bursari 220.5265 94.65134 311.30 123.20 

Damaturu 306.747 197.4783 672.50 386.40 

Fika  256.6281 172.5706 698.40 455.20 

Fune  349.2423 241.6334 475.00 233.00 

Geidam  146.0067 53.35236 766.50 521.20 

Gujba 254.7582 185.9953 825.20 522.90 

Gulani 168.3996 193.5616 372.30 177.70 

Jakusko 260.0204 145.1026 337.40 178.80 

Karasuwa 160.6127 79.15472 475.50 305.30 

Nangere 283.2497 255.7289 326.40 167.80 

Nguru 139.9561 94.04105 212.80 104.30 

Machina 127.914 94.14053 841.10 589.50 

Potiskum  283.2497 255.7289 831.10 597.20 

Tarmuwa 337.8905 199.7978 452.00 265.00 

Yunusari  150.4168 52.9432 141.70 75.70 

Yusufari  166.2885 56.63957 193.30 89.60 

 

Figure 4.1 presents the 2008 average rainfall and crop production in the 17 LGAs and figure 

4.2 presents 2009 average rainfall and crop production of the 17 LGAs respectively. Results 

from figures 4.1 and 4.2 show that there is difference in rainfall received and total crop 

production outputs in both years. It shows that 2008 had the highest average rainfall and crop 

production in the State, whereas 2009 had low rainfall and total crop production. However, 

the results from both years show that some locations had high rainfall and low crop yield and 

some locations had low rainfall and high crop yield. For example, in 2008 Machina received 

128 mm and had one of the highest crop productions in the State, Potiskum received higher 



107 

 

rainfall than Machina, but there crop production remains the same. Fune received ~300 mm 

of rainfall, but had low crop production than Machina.  

 

Figure 4.1: 2008 average rainfall and crop production in Yobe State. 

In 2009, the results show that there is generally low rainfall received in the State compared to 

2008. For example, Machina and Potiskum had the highest crop production, which is lower 

than that of 2008. However, there are locations that received more rainfall than Potiskum and 

Machina, but had low crop production, places such as Damaturu, Fune and Nangere.  
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Figure 4.2: 2009 average rainfall and crop production in Yobe State. 

 Open ended questions analysis 4.4.

Table 4.38 shows peoples’ opinions on what drought affects, apart from harvest and 

livestock.  

Table 4.38: Selected impacts of drought in Yobe State 

S/no.  Impacts  Frequency  

1 Water shortage   132 

2 Income  407  

3 Daily activities  90 

Total   629 

 

Table 4.39 reports what happens to farmers’ livestock if droughts persist. Most responses showed that 

this leads to livestock malnutrition and the mortality. Similar cases were reported in the Horn of 

Africa during the prolonged drought of 2012 (Vicente-Serranoet al., 2012). 
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Table 4.39: Impacts of persistent drought on livestock 

S/no  Impacts  Frequency  

1 Malnourished  104 

2 Death  147 

Total   251 

 

Drought reduces livestock value and the situation makes it difficult for owners to rear and 

maintain livestock. Respondents were asked what they should do in order to respond to 

drought within their communities if no intervention was sought (Table 4.40). 

Table 4.40: People's response to drought 

S/no.  Impacts  Frequency  

1 Support each other  145 

2 Community collective support 180 

3 Urban migration 23 

4 Alternative job 70 

5 Cut trees  81 

6 Sell remaining harvest or livestock 18 

7 Cannot support each other/nothing  91 

Total   608 

 

Many believed that community’s collective support should be the main response strategy. 

Others suggested those that wealthier better off should support the needy. However, some 

believed that there is nothing they can do to support each other.  Deforestation, alternative 

jobs, selling livestock or harvest and urban migration are the main options. However, it is 

difficult to seek for alternative jobs, as there are few employment opportunities. Lack of 

social amenities and infrastructure limits options (Gbahabo, 2011).  

 Summary 4.5.

Analysis of the questionnaire survey investigated the effects of drought and coping strategies 

in Yobe State. All returned questionnaires were analysed using SPSS 2.1. There are 17 LGAs 

in the State (South, East and North Yobe State). A total of 721 questionnaires were returned 

from the 17 LGAs. Yobe East had most responses, with 291 returned (40.4% of the total), 

where Yobe North had 266 responses (36.9%), and Yobe South had 164 responses (22.7%). 
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Most farmers (82.7%) are full-time and (69.3%) have no alternative sources of income. Most 

53.7% of farmers lost most of their harvest to drought and livestock as well.  Focus Group 

Discussions (FGDs) with experts on environment, farmers and policy-makers were 

conducted. This was to obtain detailed information for effective drought management, 

Chapter 5 presents the findings from the FGDs. 
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5. CHAPTER FIVE: ANALYSIS OF FOCUS GROUP DISCUSSIONS  

 Introduction  5.1.

In order to help achieve Objective 2 of Aim 2, this chapter presents findings from Focus 

Group Discussions (FGDs). The FGDs aimed to gather detailed information on impacts of 

drought and understand people’s opinion of how drought mitigation and management should 

be approached. The FGDs were conducted at two levels, Community (farmers) and 

Governmental (officials). Analyses were further divided into two; Community level FGD and 

Government level FGD and results were analysed separately. All presentations in this chapter 

are responses from the discussants from the community and Ministry of Environment (MoE) 

of Yobe State.   

5.1.1. Responses with farmers at community level 

During the FGD with farmers at community level, the survey report was presented after 

which questions were asked. Farmers were invited to further discuss drought and they all 

responded that, most of the problems had been dealt with in the presentation of the survey 

analysis. Strategies of drought mitigation were discussed and opinions were analysed.  

 Changes in rainfall patterns in Yobe State 5.2.

Farmers were of the view that rainfall is their main problem, because they all depend on rain 

for their harvests and livestock feed. Farmers in Southern Nigeria also defined drought based 

on the onset and cessation of rainfall, and they stated that this affects their level of production 

(Ayanlade et al., 2018). The rainy season in Yobe State is highly variable (Shiru et al., 2018). 

In some communities, farmers sow their seeds a month or two before the proper rainy season 

settles in. The farmers stated that in some places, especially Machina LGA, people sow their 

seeds 60 days before the first rainfall. The soil there does not damage sown seeds, despite the 

high temperatures and seeds germinate after receiving the first seasonal rainfall. Farmers in 

the area said that they practise the same method of plantation, but worry that they will have 
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insufficient rainfall for their seeds to germinate and grow for proper harvest. Others said that, 

for the past 12 years, they have not had a ‘bumper’ harvest. The major issue is that when the 

rainy season starts in most parts of the State, it ceases when plants need water for growth, 

causing wilting. The process of early sowing at first rain of the season is locally called ‘Kiri.’  

It takes ~40 days to receive the second rains in some places, after the first rainfall. However, 

if the rainy season settles, they also experience gaps of ~12-14 days between rain events. 

Insufficient yield decreases animal feed and fodder supplies and can lead to livestock 

mortality. Despite these difficulties, farmers stated that they cannot give up farming, as it is 

their only means of livelihood. Considering the concern by farmers during the FGD on the 

lack of rainfall, the 2016 rainy season has been one exception in many years. They received 

so much rainfall in the year that several building structures were destroyed by heavy rainfall. 

This was unexpected by farmers, as they have not prepared for such events. If such events are 

forecast in the future, the rainfall water can be harvested and reserved for irrigation. 

 Farmers’ contribution to environmental degradation 5.3.

Farmers agreed that they have contributed to environmental degradation, through bush-

burning, over-harvesting, over-grazing and deforestation, as means of sustenance. These 

activities are what they have practised over many years, to provide alternative sources of 

income. This is due to insufficient income through their harvest and livestock farming 

activities. Plate 5.1 below shows cross-session of farmers of different age groups during the 

community session. 

Bush-burning: Is mostly practised prior to the rainy season in many parts of the State. This 

is where farmers clear their farmlands to prepare for the rainy season. The process affects 

topsoil components and nutrients, which can also contribute to low crop yields (Olagunju, 

2015). Farmers stated that they had no knowledge of the negative impacts of bush-burning.  
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It is a practise they have learnt from their ancestors. They are convinced that this is the most 

cost-effective way of clearing farms.  

 

Plate 5.1: Focus Group Discussion with farmers (age group 25-65) researcher’s photo. 

Over-harvesting and over-grazing: These are practised due to insufficient harvests during 

the rainy season. Some farmers give their daughter's hand in marriage, usually after the rainy 

season, when they sell crops to prepare for the wedding after bumper harvests. These play 

vital roles in people’s social life. These occur when farmers remove remains of plants after 

harvest to feed livestock, sell or use as fuel-wood. Farmers with livestock take their animals 

to their farms for grazing, thus eating the remains of plants that protect topsoil from wind and 

water erosion.       

Deforestation: The process of cutting down trees has been practised for decades in many 

parts of Yobe State. During the FGD, farmers highlighted that they cut trees to cater for some 

of their daily needs due to drought-shock. They recognised that if there were alternative 

sources of income they will not practise deforestation. They commented that government 

officials had been warning them of the consequences of their actions. Some farmers 
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highlighted that ~30-40 years ago, there was a very thick forest in the area, where anything 

~200 m within the forest could not be seen from outside, presently there is no vegetation 

cover.  

One problem farmers confirmed numerous times is the issue of desert encroachment on their 

farms. Communities find it difficult to adapt to these environmentally-stressed conditions in a 

sustainable way (drought-shock), environmental consciousness will always be an issue if 

poverty and drought impacts remain unmitigated in those areas. Finding the balance between 

their survival and prioritising the environment by farmers that rely on harvests is difficult. 

During the FGD, farmers stated that sand often covered their farms after a year of harvests. 

This also contributes to low soil fertility, thus resulting in poor yields. F6 commented “we 

have no any other option, but to still plant our crops on the same land and we also expect 

much from it afterwards, this is a situation we understand we have been contributing to and 

is affecting us. We believe measures can be taken to assist and rescue us from this situation”. 

Plate 5.2 shows farmers during the community FGD and the researcher explaining the 

importance of the session. These are common practices among African farmers, as they 

receive limited or no support (FME, 2012; Shirafew et al., 2014 and Nwokocha, 2016). 

Drought coping strategies stated by farmers also proved that Objective 3 of Aim 2 should be 

addressed in order to build resilient environments for drought victims.  

 Farmers responses to drought mitigation  5.4.

Farmers have different strategies for coping with drought. Many farmers commented during 

the FGD that they usually pray to God (Allah) for rainfall. This has been practised in the 

religion of Islam for many years. Most farmers believed this is the only thing they can do if 

drought persists. Farmers said they have nothing else to do apart from wait for God’s 

intervention (Plate 5.2). 
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Plate 5.2: Focus Group Discussion with farmers at Karasuwa Local Government Area researcher’s 

photo (01/10/2016). 

This is similar to the situation in Iran, where farmers pray and mostly do nothing during 

drought (Dariush et al., 2010). Social response was initiated in the preliminary conceptual 

framework of this research, to advocate strategies where communities can respond to drought 

by themselves before any external support or intervention. Many farmers have no option 

during droughts, especially extreme episodes, when their crops are damaged and livestock are 

dead. However, this shock can cause mental health problems and other illnesses among 

drought victims. They were also asked if traditionally within the community they do 

something in response to drought. In this regard, farmers had different views where some 

commented that they are helpless, as they cannot support each other, since they are all 

affected. According to F9 “it is very difficult for us to ask someone for help when he also 

needs help, this is how we mostly live when drought occurs and in recent years, we have seen 

how this disaster had cost us a lot in our community.” Some farmers said that they migrate to 
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places where they can seek casual jobs, in order to sustain themselves for a while before they 

return for the rainy season. 

Most farmers migrate alone, leaving their families behind. In rare cases if they were able to 

secure a comfortable environment or job, they move their families to their new places. There 

are many challenges attached to migration. Drought victims are at risk of falling into 

dangerous situations, as many of them do not know where they are going. Before the 

emergence of insurgents in North-East Nigeria, some farmers migrated to places bordering 

Cameroon and the Chad Republic, in the Lake Chad River Basin, for irrigation and fishing.  

However, insecurity in the region has played a key role in restricting transhumance and 

farmers’ migration. They can move freely to any part of the country, as everyone is allowed 

to live where they want. There are many Nigerians that live in different regions than their 

origin. On the other hand, some farmers resort to cutting down trees on their farms or 

grasslands near their community. Some people travel many kilometres (20-30 km) in search 

of trees to cut. According to F13“if we are empowered or assisted in any way we will not 

practise such acts of cutting trees.”  

5.4.1. Farmers suggestions on drought mitigation 

Farmers’ views on how they think impacts of drought can be reduced in Yobe State were 

sought during the FGD. These are some of the measures used to develop drought mitigation 

frameworks. 

Social amenities and welfare: Discussants in the session raised the importance of having 

access to clean water, good health care systems, road and modern farming machinery. They 

stated that after drought or harvest losses they cannot afford to pay for hospital treatments.  
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As some hospitals are distant away from their communities, it is difficult to get there due to 

poor roads. If proper farming tools are provided to them it will enhance their farming 

capacity, which they believe will improve crop yields. 

Fertilizer supply: Many farmers agreed that if fertilizers (inorganic) are provided 

consistently or sold at subsidised rates during the rainy season for their crops, this can assist 

in mitigating drought impacts. Most crops wilt during growth; but fertilizer application will 

help in rapid crop growth. If fertilizers are supplied and crops are in good condition, livestock 

fodder can also be obtained after the rainy season Denning et al. (2009). 

Improved seed supply: Farmers stressed the need to have improved varieties of drought-

resistant crops seeds.  However, most local seeds are not drought resistant. It usually takes 

many days for crops to germinate and mature for harvest. Insufficient rainfall further 

exacerbates the problem.  

Irrigation farming: Irrigation farming is unusual in the area. The questionnaire survey 

showed that most farmers’ practise rain-fed farming in Yobe State. As part of their 

suggestions, farmers stressed the need for them to have access to irrigation water. However, 

water availability is a major limiting factor. In recent years, agriculture has been the major 

consumer of fresh-water. Over the past ~50 years, environmental and human water demands 

have remarkably increased. Most farmers suggested that boreholes should be provided for 

irrigation. Despite the difficulties they face due to drought, they are still committed to 

irrigation farming systems. If proper irrigation programmes are established, farmers will 

participate.   

Pest control: Due to variable rainfall, farmers are faced with pest invasions. Farmers stated 

that whenever there is low rainfall, pests (insects) invade their farms and destroy crops. 

However, they noticed that if there is average rainfall, they face fewer pest invasions. The 



118 

 

problem of pest invasion was not mentioned the questionnaire survey, but the issue was 

raised during the FGD. Insect pests in Nigeria cause ~25-30% crop losses to small farmers 

(Tobih, 2011). If this is also controlled, it can reduce the cost of crop losses. Some crops 

damaged by pests also have adverse effects on their animals. In some cases, if their livestock 

feed on the crop leaves and stems infected by the pest, it kills them. Farmers stated that they 

can manage to traditionally control bird invasions, but it is difficult for them to control insect 

pests. 

Miski (loan): This is a local method where farmers borrow grains or cash from friends and 

family. The loan is to be paid back after farm harvests, but no interest would be paid. This 

method was practised before, but is no longer in use.  

Katifu (aid): This is also practised locally by farmers. This is the process of storing excess 

farm harvest for future use. It is rarely practised now, as most farmers do not have sufficient 

crop yields. 

 FGD session with the Ministry of Environment Officials 5.5.

The FGD session took place at the Ministry of Environment complex, with four Deputy 

Directors and one Environment Officer on 05/10/2016. Presentation of the previous 

questionnaire survey results provided Ministry officials with insights on the research 

programme. Table 5.1 shows experience and designations of the FGD participants from the 

Ministry of Environment of Yobe State. Participants have sufficient and varied experience 

and knowledge of drought in Yobe State, with over 110 years of combined relevant 

experience (Plate 5.3). 
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Table 5.1: Working experience and designations of Ministry of Environment officials 

S/no.  Designations Departments/units Years of experience  

1 Deputy Director (D1) Drought and Desertification Control 25 years 

2 Deputy Director (D2) Forestry Parks and Gardens 24 years 

3 Deputy Director (D3) Forestry and Wildlife 30 years 

4 Deputy Director (D4) Alternative Energy 22 years 

5 Environmental Officer I (D5) Environmental Protection 4 years 

6 Environmental Officer I (D6) Environmental Protection 5 years 

 

 

Plate 5.3: Deputy Directors from the Ministry of Environment of Yobe State with the researcher 

5.5.1. Problems of drought in Yobe State 

According to the Ministry of Environment officials, drought mitigation has received 

insufficient attention. Rainfall distribution varies in different parts of the State according to 

the discussants, some areas receive sufficient rainfall, but not throughout the season. Yobe 

State rainfall data from NiMET (2016) further shows the rainfall distribution in the State 

(Section 1.4.3). According to D1 “the problems over the years have caused livestock 

mortality, starvation, diseases, shock to businesses and threats to the environment.” Due to 

drought impacts in 2009, the State Government constituted a Committee to assess how 

drought has affected people. The Committee submitted their Report to the Government, 

where the State Government received relief materials for victims from the Federal 
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Government (FG) through the ‘National Emergency Management Agency’ (NEMA). Based 

on the Committee’s recommendations, the State Government requested more intervention 

from the FG. However, the items received were insufficient after distribution. Other affected 

individuals and areas in the State have not received any assistance.  

The assessment by the Committee was conducted by meeting with village heads and 

traditional leaders. According to the survey results reported in Chapter 4, most farmers had 

not received any relief from either government or NGOs. However, this can be due to the 

quantity of materials supplied and number of affected people. They stated that drought is 

affecting livestock and cash crop markets in the State and this also reduces food supply and 

revenue for the State Government. Many farmers have lost their livestock due to drought, due 

to livestock malnourishment thus reducing their market value. Low farm outputs, lack of 

animal feed and increasing food prices in the State remains. Thus many farmers are unable to 

produce sufficient food from their farms for both personal and commercial purposes. Plate 

5.4 shows the researcher and Directors shortly after the FGD session in the Ministry of 

Environment Yobe State complex Damaturu, on 05/10/2016. 

5.5.2. How policy can mitigate impacts of drought in Yobe State 

A drought policy is a set of principles that establishes clear guidelines of drought 

management. It is important that drought policy emphasises the paradigms of preparedness 

and mitigation. According to the discussants, if a drought policy is drafted and properly 

implemented, it will help mitigate the effects of drought on both citizens and the 

environment. The implementation will ensure that before, during and after drought, measures 

can be taken to reduce the effects. Discussants explained the processes of how they draft and 

implement policy at State level. For government to have such policy, areas of intervention 

must be mapped out, then policy can be deliberated and drafted by the Ministry. 
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Plate 5.4: Focus Group Discussion at the Ministry of Environment (05/10/2016).  

All matters discussed are forwarded to the State Executive Council (EXCO), of which the 

Commissioner of Environment is a member. The policy approved by the Council is then 

forwarded to the State Assembly (Parliament) for it to pass as legislation and assented into 

law by the Chief Executive (Governor) of the State. Figure 5.1 is a flowchart drawn based on 

how the discussants explained the process of drought policy implementation in Yobe State. 

The discussants stated that if all these actions and plans are properly implemented by the 

State, drought effects will be drastically reduced. However, effects will reduce only if the 

measures considered in the policy are both risk management and crisis management driven.  
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Figure 5.1: Flowchart of drought policy implementation in Yobe State. 

All Ministry participants were of the same view on how drought policy can help reduce the 

impacts through government actions. D1 advised that there is a ‘National Drought and 

Desertification Policy,’ but it was rarely implemented. Yobe State has no drought policy in 

place for the government to follow. Every drought situation is different adapting a national 

policy is difficult. They stated that having a state drought mitigation and management plan 

based on drought problems will be more suitable. D2 stated that “designing or initiating a 

policy is something, but implementing it is another thing.” They also discussed that if the 

framework proposed by this research is tested and proved successful, it can be transformed to 

a programme and incorporated into short, medium and long-term programmes. Discussants 

stated that drought mitigation needs a multi-faceted approach and shift from conventional 

strategy to risk management. 
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5.5.3. Challenges of implementing a drought policy in Yobe State 

During the FGD, the officials stated that one of the major challenges of implementing a 

drought policy in Yobe State is “bureaucratic inertia.” This is the delay caused by 

bureaucratic processes in government, where the draft passes the first stage, but passing the 

second and third stage can be problematic. If there is smooth process in the system, the 

problem of initiation and implementation will not be an issue. Another challenge is that State 

legislators delay actions before legislation can be approved by Parliament. However, these 

challenges are not just for drought policy implementation, but apply to many government 

initiatives, according to the discussants. Costs of implementing policy strategies can also 

hinder policy implementation, because of insufficient funds. However, there is an ecological 

fund meant to address such issue (FGN, 2005). The discussants did not clarify during the 

session if such funds were received by the State and utilised in drought mitigation. 

5.5.4. Paradigm shift as measure of drought mitigation  

The need for new approaches and a paradigm shift from reactive (crisis) management to 

proactive (risk) management of drought impact mitigation was stressed by officials. The 

same (reactive) method was used in 2009 for drought relief material distribution, where many 

farmers and victims were not assisted. Thus there is a need to assess which part of the State 

was more vulnerable to drought. According to the results from the cross-tabulation presented 

in Chapter 4, the most vulnerable part of the State is Yobe north. There is the need for early 

assessment to evaluate which areas of the State need particular attention, since all affected 

parts cannot be considered for action simultaneously. The importance of assessing the most 

vulnerable areas is to provide support and early action, so that many victims and the 

environment affected would receive the necessary timely intervention.  

Discussants were asked if any proactive measures were set up by the State government during 

recurrent droughts. They stated that there is no proper and comprehensive proactive measures 



124 

 

were in place to mitigate drought. For example, the State has only two conventional weather 

stations (Potiskum and Nguru), which is insufficient to efficiently monitor drought. They 

stated that if new technologies and expertise were available it will help proper monitoring of 

drought trends, as in technologies to monitor drought across the US (NDMC, 2016). They 

discussants further stated that the process of using technology, involving stakeholders and 

Early Warning Systems are not in place in Yobe State. Thus, is difficult to communicate 

accurate information to farmers and communities before or during droughts. Discussants 

believed that having such systems and processes will improve drought mitigation and 

management in Yobe State.   

5.5.5. Environmental threats due to drought 

Result from Chapter 4 showed that people have different strategies to cope with drought in 

the State. This has enormous environmental impacts, where the level of water has reduced, 

vegetation cover is least and desert encroachment is increasing. Officials from the Ministry of 

Environment stated that their monitoring teams had all reported increases in all 

environmentally-unfriendly activities. In recent years, there have been no measures taken by 

the State Government to curtail these or any NGO advocating mitigation of environmental 

degradation. These activities include unlawful felling of trees, degrading marginal lands, 

poaching wild animals and bush burning. Such acts have devastating effects on the 

environment and their inhabitants (Olagunju, 2015).  

Renewed efforts by government and civil leaders are essential to help reduce environmental 

degradation in the State. Previously, the Ministry of Environment initiated efforts to address 

reckless environmental activities, but momentum has decreased. Proper monitoring and 

renewed law enforcement will assist in reducing human environmental impacts. In order to 

have quality environments, leaders have to change from being relaxed and considering 

environmental responsibility to be solely the domain of environmental activists.  
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5.5.6. Measures for drought mitigation by both sessions 

According to Ministry of Environment officials, if some of these measures are initiated, it 

will reduce the impact of drought in the State. Potential methods include: 

Irrigation: Farmers were asked if irrigation could mitigate the effects of drought. During the 

FGD session, all 19 farmers were of the same view, that irrigation would create employment 

and engage most farmers throughout the year, rather than just waiting for the rainy season. 

All six Ministry of Environment officials shared the same opinion that irrigation will mitigate 

drought. The practise would increase food production, create employment, reduce 

deforestation, decrease soil erosion and generate income for government via taxation. 

Certainly, there are challenges before initiating irrigation, for example, water catchment, 

infrastructure, expertise and proper practises must be in place.  

Tree plantation (afforestation and reforestation): Farmers and government officials 

agreed that deforestation has increased in recent years. Officials stated that tree planting will 

assist in reducing desertification, which accords with the report of FME (2012). Afforestation 

programmes should be enhanced and modern technology can be used to improve the practise. 

Similarly, they stated that providing grazing reserves and woodlots would reduce over-

grazing and exploitation of forests. According to D3, there is a FG programme to create 

shelter-belts and tree plantations to decrease desert encroachment. The shelter-belt project 

will cover ~1000 km across the northern border with the Niger Republic; covering seven 

northern States of Nigeria (Sokoto, Zamfara, Kano, Katsina, Jigawa, Borno and Yobe) 

(Section 2.12.2).  

Places with previous vegetation, before should be restored through reforestation. The 

discussants stated that the ‘Great Green Wall for the Sahara and Sahel Initiative’ (GGWSSI) 

project execution has been very slow, due to government funds.    
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Awareness for community members: Creating awareness was raised during the FGD as a 

crucial component of drought mitigation strategies. Most farmers know drought very well, 

but their activities increase drought severity and intensity. Mobilising communities across the 

State can help reduce the impacts of drought. However, there is no programme in place in the 

State to create awareness of drought amongst communities. Other studies have stressed the 

importance of awareness in drought mitigation (Olagunju 2015; Nwokocha 2017). 

Pest control: As stated by both farmers and officials, pests are problem during droughts. 

According to Officials, pest control is crucial, as if not addressed the impacts of drought will 

further increase, as the remains of farmers’ crops and livestock can be completely destroyed 

by insect pests. They also stated that there is a need to use suitable approaches and seek 

expert advice on pest control.  

Supply of improved seeds: Supply of improved drought-resistant crops seeds can reduce the 

effects of drought. Participants expressed their views that this can be achieved through 

research using experts. This proposal was welcomed by most farmers during their FGD 

session.  

 Summary  5.6.

Two FGDs were conducted at the community and Ministry level. Participants were selected 

using key informants at the community level. At the community level, 19 willing farmers 

participated in the session. Farmers expressed their views that rainfall is their main problem, 

as they all depend on rain for their harvests and livestock feed. The rainy season in Yobe 

State is highly. In some communities farmers sow their seeds one or two months before the 

proper rainy season establishes, in fear that they will not have sufficient rainfall for their crop 

to germinate and grow for full harvest. Others are of the view that, for the past 12 years, they 

have not had a ‘bumper’ harvest.  The major issue is that when the rainy season starts in most 
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parts of the State, it ceases when plants need water for growth, thus wilting plants. The 

process of early sowing at first rain of the season is locally called ‘Kiri.’ Farmers agreed that 

they contribute to environmental degradation. Inappropriate activities include bush-burning, 

over-harvesting, over-grazing and deforestation. A problem the farmers confirmed numerous 

times is desert encroachment. Proper awareness, social safety nets, monitoring and 

enforcement will reduce drought and desertification problems. 

According to the Ministry of the Environment officials, drought mitigation has not received 

due attention. According to discussants, if a drought policy is drafted and properly 

implemented, it will help mitigate the effects of drought on citizens and the environment. 

During the FGD with officials stated that the major challenge of implementing a drought 

policy in Yobe State is “bureaucratic inertia.” Staff training to improve and increase service 

efficiency is imperative. Chapter 6 is the discussion of some major findings from this 

research. 
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6. CHAPTER SIX DISCUSSION OF FINDINGS  

 Introduction  6.1.

Following the analysis of the results in Chapters 4 and 5, this chapter discusses the outcomes 

of the analysis. The chapter presents answers to the posed research questions. 

 Assessment of drought mitigation policies in Nigeria 6.2.

To investigate efforts made in Yobe State, officials from the Ministry of Environment were 

interviewed during the FGD. Based on the officials’ statements Yobe State Government is 

not doing sufficient to mitigate impacts of drought in the State. This is because Yobe like 

most State governments in Nigeria, do not take drought mitigation and management very 

seriously (Oladipo, 1993). The literature has not identified any state in Nigeria that has a 

proper drought mitigation strategy. The Nigerian Government has introduced and 

implemented some drought mitigation policies and strategies (Section 2.12.2). FAO (2018) 

reported that stakeholders and local communities were involved in process of drought 

mitigation in Kenya, whereas studies from Nigeria for example, FGN (2005) and FME 

(2012) have not stated whether communities’ representatives were involved in the process of 

designing mitigation policies and strategies.  

Following the explanation provided by the officials on how drought policy can be 

implemented in Yobe (Section 5.5.2, figure 5.1), there has been no evidence reported where 

farmers and communities were involved in the process of designing policy or mitigation 

measures. One of the reasons some policies/strategies fail is due to the negligence and 

mismanagement of projects by beneficiaries (Nwokocha, 2016). Results from survey and 

FGD showed that farmers have never been involved in the Federal Government’s awareness 

programme or received interventions. However, farmers from Gursulu village in Yunusari 

LGA had been involved in a desertification awareness programme (Gbahabo, 2011).  
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Officials identified funding as one of the challenges that affects drought mitigation policy 

implementation in Yobe State. Funding being a challenge has also been identified by other 

levels of government in the country (Section 2.12.2). The current study argues that bottom-up 

approach is vital for drought mitigation and this will commit farmers to the cause. Amongst 

the 10 step of drought policy implementation process suggested by Wilhite, (2016) step 8 is 

relevant to involving local farmers. Step 8 stated that awareness and drought mitigation plans 

should be publicised and people should be involved at all levels throughout the process.  

During the FGD with the Ministry of Environment officials, it was evident that the 

discussants want drought mitigation to be treated as multi-faceted issue cutting across 

different sectors. Treating drought mitigation as a multi-sectoral approach is challenging, 

because each sector’s role has not been clearly defined (FME, 2012). It is also better for 

government to bring all stakeholders (expertise from various agencies, policy-makers, 

decision makers and community representatives) required for the process under one platform 

and implement policies/strategies. This option is preferred to engaging a whole department or 

unit from different ministries or agencies, as the approach involving whole departments will 

increase implementation costs. If experts are brought together from various agencies the 

process will be more cost effective and at the same time involving relevant sectors. 

6.2.1. Nigeria Drought Policy (National Drought and Desertification Policy, 2007) 

Officials from the Ministry of Environment of Yobe State discussed a drought policy 

document developed by the Federal Ministry of Environment. The policy document reviewed 

addresses impacts of human activities on the environment. Strategies such as awareness, 

grazing reserves, poverty reduction, land use management, afforestation and alternative 

energy were the major actions suggested by the National Drought and Desertification Policy 

NDDP (2007). The policy mainly focused on environmental aspects of drought, with little 

emphasis on addressing socio-economic problems causing environmental degradation 
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(Msangi, 2004). The proposed frameworks from this research established strategies to tackle 

socio-economic effects of drought, which exacerbates environmental problems highlighted by 

the NDDP (2007). However, some of the strategies highlighted in the policy related to 

poverty, alternative energy and awareness are measures that can be used to address social 

problems caused by drought. Table 6.1 highlights some strategies adopted by the NDDP 

(2007) and those proposed by this research.  

Table 6.1: Review of drought mitigation measures of National Drought and Desertification Policy 

S/no. NDDP’s highlighted effects of Drought  NDDP’s proposed mitigation measures 

1. Populations, poverty, land use and soil 

conservation, energy, and depletion of water 

resources.  

Crop production, livestock rangeland and grazing 

reserves, afforestation and woodlot, water 

management and law enforcement. 

 This research’s effects of Drought Proposed mitigation measures  

1 Social impacts: Migration, unemployment, 

poverty, and recreation. 

Community response and structure, awareness 

and education, social infrastructure and 

amenities.   

2 Economic impacts: income loss, harvest loss, 

increased food prices, livestock mortality. 

Sustainable irrigation practises, fertiliser supply, 

establishing food reserves, loan/insurance, 

grazing reserves, supply improved seeds and 

access to markets. 

3 Environmental impacts: deforestation, soil 

degradation, over-cultivation, desertification, 

reduced biodiversity, and bio-productivity. 

Afforestation and reforestation, crop rotation, 

conservation of water resources, woodlot 

establishment, reduce hunting, land use 

management. 

 

The NDDP (2007) has not considered proactive drought mitigation and management. For 

instance, irrigation recommended by findings from this research and literature through 

sustainable irrigation practice was not highlighted in the NDDP (2007) policy document. As a 

consequence, this research recommends a review of National Drought Desertification Policy 

(2007) to suit current drought conditions.  

 Impacts of drought in Yobe State 6.3.

Results from the questionnaire survey showed that drought has affected many farmers in 

Yobe State. Most farmers practise rain-fed farming, which is the norm in the Sahel region 

(Cooper et al., 2008). This is as a result of low rainfall, increased temperatures and 
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evaporation (Shiru et al., 2018). Finding from the survey of this research correlates with 

Shiferaw et al. (2014) and Wossen et al. (2017) which stated that farmers are vulnerable to 

drought impacts in Sahel and in northern Nigeria (Abdullahi et al., 2006; Olagunju, 2015). 

Most farmers have lost ~70-80% of their harvests, and most respondents are unemployed, 

with no alternative source(s) of income (Wossen et al., 2017). Financial support for farmers 

in Australia has helped in mitigating drought impacts (White et al., 2005). It would be helpful 

if Yobe State farmers can be supported in the same way as their Australian counterpart. 

According to the analysis conducted in (Section 4.3) it was surprising to note that Machina 

receives some of the lowest rainfall in both 2008 and 2009, but it showed that crop 

production is significantly high in the location. This statistics show that there is a probability 

that harvest loss in the study area can be influenced by both rainfall and other environmental 

variables. It is beyond the scope of this research to investigate what other variables might 

have influenced harvest loss and high yields in other areas in the State. Result from the 

survey showed that farmers believed there is increase in food prices during and after drought, 

Gbahabo (2011), reported that there is increase in food prices, due to harvest loss based on 

participants from Yunusafari LGA. This increases stress to farmers after difficult harvest 

season, it is therefore important for farmers to be more self-reliant and have alternative 

income sources.   

Cross tabulation (Chapter 4) shows that Yobe North is more prone to drought due to reduced 

rainfall and harvests losses in the region. However, understanding spatial patterns of drought 

will help pre-disaster preparation and recovery. This will also reduce intervention costs as all 

required needs have been identified based on drought severity. During drought preparedness, 

mapping out areas and prioritising need is crucial (Wilhite et al., 2000). It is also surprising 

that farmers from the three regions of Yobe State use different coping strategies, which may 

be due to different socio-economic situations across the State. Farmers strongly disagreed 
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that livestock sales compensate for drought shock. Similarly, Shiferaw et al. (2014) and 

Wosson et al. (2017) reported that selling livestock does not reduce shock, as most livestock 

values fall due to malnourishment. Farmers complained about insect pest invasion, which 

affects their harvest and livestock. Due to the level of harvest loss, it is important that 

improved seeds (crops) are provided to farmers, as this was also noted by Abubakar and 

Yamusa (2013) that improved and certified seeds can help reduce severe harvest losses. 

Social response by farmers is important in dealing with drought impacts. In the farmers’ FGD 

session, it was reported that decades ago people used to give out loans of grains, animals and 

other capital to their community and family members during drought. The loans were 

returned without any interest, the same amount of capital or quantities of grain collected are 

paid back. However, this is now not practised following losses caused by recent droughts. 

Traditional techniques such as ‘katifu (aid) and miski’ (loan) are recommended. Farmers find 

it difficult to give loans after the rainy season due to recurrent drought and soil infertility 

(Shiru et al., 2018).   

 Mitigation measures and paradigm shift  6.4.

Farmers strongly agreed and further emphasised during the FGD session, that access to good 

health care, irrigation, good roads and clean water would reduce drought shock. Improved 

social welfare and infrastructure also reduces drought shock (Eludoyin et al., 2017). Farmers 

stated that these supports mechanism are absent. The survey also showed that most farmers 

have not received relief or any support during and after droughts. This shows the need for a 

shift in drought mitigation approach. Officials from the Ministry of Environment stated that 

reactive measure had proved costly to Yobe State Government after the 2009 drought event. 

Generally, reactive measures cost more after the events than developing proactive measures 

(Wilhite, 2005).  
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If reactive measures are used it takes time for communities to recover. This is where Early 

Warning Systems and planning play vital roles. FGN (2005) stated that they will improve 

Early Warning Systems by providing necessary data to states on drought occurrence, but the 

officials from the Ministry of Environment stated that no progress has been made. Hence, the 

proposed Integrated Framework has both reactive and proactive measures. Occasionally, on 

one or two occasions, reactive measures of drought assistance (relief) were provided. These 

have proved unproductive and unsuccessful, as this method was challenged by drought 

intensity in recent times (Wilhite, 2005, 2016). 

Despite proactive measures being better, the Nigerian Government efforts on drought 

mitigation has focussed on reactive measures. Good role models include Central and Eastern 

Europe (CEE), Mexico and Spain. They have introduced frameworks that promote sharing 

knowledge with stakeholders in their drought management policy (Sections 2.9.1, 2.9.2 and 

2.9.3). Based on the findings from FGD with the Ministry of the Environment officials, these 

processes are non-existent in Yobe State. This research has established that a paradigm shift 

and change in approach is necessary in order to manage drought. It is proposed that improved 

adaptive drought strategies will decrease vulnerability of farmers in Yobe State. It is 

paramount that mitigating drought impacts should be holistic in order to reduce the severity 

of future events. Population growth and dependency on fragile dryland environments increase 

the risks of severe droughts (Wilhite, 2005; Pravalie, 2016), hence, the need for collective 

drought mitigation strategies.  

Drought monitoring using advanced technology is used in many places with frequent 

droughts (Sections 2.11 and 2.11.1). Satellite images are used to translate climate variables 

for proper preparedness and Early Warning communication. These systems are needed in 

Yobe State and discussants from the Ministry of Environment have stated that if such 

technologies are available it will improve proactive measures of drought mitigation in the 
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State. Yobe State is doing little in terms of improving drought mitigation and shifting 

paradigms and processes to adopt such measures. This research argues that a paradigm shift 

in drought mitigation is necessary in Nigeria, as it incorporates measures that make 

communities and farmers more self-reliant. The process identifies areas of need before 

droughts, which improves drought mitigation plans.   

 Irrigation as a mitigation measure 6.5.

Farmers in the FGD believed rainfall scarcity is their main problem (Section 5.2). During the 

FGDs, both sessions agreed that irrigation is an important measure to mitigate the impacts of 

drought and accords with Abubakar and Yamusa (2013) and Eludiyon et al. (2018). Irrigation 

in dryland increases soil salinity (Rietz and Hayens, 2003). Large-scale irrigation in drought 

prone areas is expensive and previous projects in northern Nigeria have failed (ODI, 1987). 

Thus, it is important that appropriate and low risk irrigation approaches be applied in the 

study area. ODI (1987) did not specify if feasibility studies were conducted to ascertain the 

risks and adverse impacts of irrigation prior to commencement of the projects.  

If Yobe State opts for irrigation as a mitigation measure, then feasibility studies should be 

conducted (analyse soil fertility and salinity risks). If such measures are not employed, there 

is the possibility of increasing land degradation. Irrigation requires accessible water for it to 

succeed and the hydrogeology of the State has shown the potential to irrigate using ground-

water (Dawoud and AbdelRaouf, 2002; Musa, 2011) (Section 2.6.2).   

 Environmental problems and management  6.6.

Some farmers reduce the sizes of their farms, whereas others increase the sizes of their farms 

during drought in Yobe State. The review of relevant literature indicated no study had 

reported similar practices. If farmers are allowed to expand their land uncontrollably, 

environmental degradation will increase (Gbahabo, 2011). Farmers from southern Nigeria 
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stated that they change their planting times and crops to reduce losses (Ayanlade et al., 2018). 

Results from this research showed that farmers need to be trained to adopt similar practise to 

help reduce losses. It is evident that farmers are trying to obtain maximum yields on their 

farms. Over-cultivation and over-grazing are common practices among Sahelian farmers 

(Shiferaw et al., 2014) and in Nigeria (Abdullahi et al., 2006; Olagunju, 2015). 

Environmental degradation practises in the study area include bush burning, over-harvest and 

grazing, deforestation and wildlife hunting, which accords with Agnew and Warren (1996), 

FAO (2010), Reynolds (2016). During the FGD farmers discussed the consequences of such 

practises, but were not shown other techniques that could be used to manage their farms. 

Studies have shown that proper land management reduces drought impacts and increases soil 

fertility (Msangi, 2004; FAO, 2018). This type of practise was reported by (FAO, 2018), but 

was not reported by farmers in Yobe State and at the same time other studies conducted in 

Nigeria (Section 2.5.5.2). 

Farmers recognised that desertification has increased due to their activities. Similarly, Musa 

and Shaib (2010) reported increase in vegetation loss using remote sensing technology. This 

is also attributed to the fact that farmers believed that poverty causes damage to the natural 

environment after drought impacts (Table 4.25). Farmers believe they can be assisted by the 

government to reduce drought impacts and desertification. Lack of support and help from 

NGOs to affected communities in drought and desertification prone areas in Yobe is a major 

problem. The Nigerian Government is committed to invest in the Great Green Wall for the 

Sahara and Sahel Initiative (GGWSSI) Project to decrease desertification (FME, 2012). In the 

FGD the Ministry of Environment officials stated that the problem of environmental 

degradation can be reduced through proper education, legislation and law enforcement.  
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 Answering research questions 6.7.

Research question 1: How does drought affect livelihood of farmers in Yobe State?  

The study answered this research question in Chapters 4 and 5. Farmers’ livelihoods have 

been severely affected by drought in Yobe following poor harvest and livestock mortality. 

Details and level of impacts have been reported in Chapters 4 and 5. 

Research question 2: How does drought coping strategy affect the environment in Yobe 

State? 

Drought coping strategies by farmers in Yobe State have increased desertification and 

environmental degradation. Farmers’ practises include bush burning, over-grazing, 

deforestation, hunting and over-cultivation (Chapter 5). Such practices decrease soil fertility 

and the degradation of marginal lands (Agnew and Warren, 1996; FAO, 2010; Reynolds, 

2016). 

Research question 3: Which parts of the State are most vulnerable to drought? 

In order to provide information that could assist framework users map and design timely 

intervention, it is important to investigate parts of the State vulnerable to drought and Yobe 

North is most vulnerable to droughts. 

Research question 4: What are the possible ways to mitigate drought effects at local levels 

before intervention or support? 

Considering traditional methods of drought mitigation at community level before 

intervention, farmers stated they had traditional methods (Misk and ‘Katifu), but it was 

difficult for them to practice due to the levels of losses after recent droughts. The framework 

from this research should include strategies that will make farmers more self-reliant.  
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Research question 5: What are governments’ efforts and how can they be improved?  

Critical evaluation of efforts was conducted in Chapter 2. This established that approaches 

need to be improved. Chapters 4 and 5 collated farmers’ views of what will assist in reducing 

the impacts of drought. All the research questions posed in section 1.5 thus findings were 

used to develop frameworks drought mitigation and management in Yobe State (Chapter 7).  

 Summary 6.8.

This chapter has discussed the major findings from this research and stressed the importance 

of drought mitigation in Yobe State. Farmers need more support to reduce drought shock, 

which accords with similar research studies conducted in other places. Specific issues include 

pest invasion and farm management.  
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7. CHAPTER SEVEN: DROUGHT MITIGATION FRAMEWORK 

DEVELOPMENT AND EVALUATION 

 Introduction  7.1.

To achieve Aim 2 of this research, and Objectives 1 and 2, this chapter presents the 

development and evaluation of three frameworks for drought mitigation and management. 

Based on the literature reviewed a preliminary conceptual framework was developed, which 

was used for the empirical studies and help develop the sectoral and integrated framework. 

The three sector drought mitigation frameworks developed include: social, economic and 

environmental frameworks. An Integrated Framework of drought management strategies was 

also developed based on the three sector frameworks. Before-use framework evaluation was 

also conducted to assess the robustness and applicability of the framework through 

respondent validation. 

 Preliminary conceptual framework  7.2.

Development of a preliminary conceptual framework forms an integral part of research. It 

also serves as basis for analysis of interrelationships between concepts (Huberman and Miles, 

1994). This type of framework is mostly derived from the literature of a study and theoretical 

understanding in order to translate it into practise. Preliminary conceptual frameworks collate 

key factors, variables and concepts and their presumed relationships (Huberman and Miles, 

1994). Information from the literature, gaps identified and details on drought impacts in 

Nigeria (Section 2.13) prompted the design of the preliminary conceptual framework to guide 

the study in achieving its aims and objectives. The preliminary conceptual framework 

informed the process of data collection for the assessment of drought effects in Yobe State. 

The purpose is to develop a workable framework that will aid the amelioration of drought in 

Yobe State. The preliminary conceptual framework was designed in three different 

components, with each having either direct or indirect relationships amongst the variables. 
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The components include effects, input and output. The preliminary conceptual framework 

highlights how measures would be taken to mitigate the effects of drought.  

Effects: These consist of the social, economic and environmental effects.  

Inputs: These are expected strategies/measures to mitigate the effects of drought on socio-

economic activities and the environment. It is expected that in this process victims, 

communities and government will co-operate.  

Challenges: These are the hurdles expected before policy can be implemented. This research 

investigated and recommended solutions. 

Output: This is the final output of the framework, i.e. what the framework is expected to 

achieve after full consideration and implementation.  

Effects of drought 
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Jobs
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Figure 7.1: Preliminary conceptual framework. 
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 Framework development 7.3.

To develop a robust and clear framework, components of the preliminary conceptual 

framework social, economic and environmental were used (Figure 7.1). The sector 

frameworks were combined in a final framework ‘’Integrated Framework’. Both proactive 

(risk) and reactive (crisis) measures of drought mitigation were included in all frameworks. 

Possible mitigation and management strategies suggested by farmers, Ministry of the 

Environment officials and the literature were considered in the development of the 

framework. These strategies/measures would help provide alternative to stakeholders 

(farmers, communities, government and NGOs).  

This research chose a ‘bottom-top’ approach, where farmers’ suggestions were given priority. 

Stakeholders can choose to use the framework that will address their needs. For instance, any 

community, NGO and government can adopt any of the social, economic or environmental 

frameworks depending on their need. Preferably, all frameworks should be implemented. It is 

important that stakeholders should be responsible for drought mitigation and management, 

during and after implementation. However, in order to holistically approach drought 

mitigation and management, the final Integrated Framework is more suitable for 

implementation, as it combines management strategies for long-term mitigation. It is 

expected that government(s) should evaluate and then adopt the Integrated Framework.    

 Drought mitigation frameworks   7.4.

These are measures/strategies taken to curtail the impacts of drought across Yobe State. All 

effects highlighted in the different sectors are expected to be mitigated using the measures or 

actions employed in this section. The impacts have been highlighted in the preliminary 

conceptual framework (Figure 7.1).  
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7.4.1. Social Impacts Drought Mitigation Framework  

These are possible measures to mitigate social effects of drought in Yobe State. 

Awareness and education: Effective community and societal based awareness is important 

for drought mitigation. Most farmers know what drought is, and understanding it is very 

important to help reduce its effects. Educating farmers and people on how to prepare and 

manage drought before, during and after the crisis is crucial. Lack of clear consistent 

information affects drought mitigation (Buchanan-Smith, 2000). Awareness of when and 

where drought impacts will be more pronounced should be communicated to farmers and 

communities. Farmers should understand plantation and harvest period which is important for 

crop production during drought (Bodner et al., 2015). Timely advice of types of crops to be 

used during a predicted episode should be communicated to farmers on time. As it will be 

difficult for some farmers to understand the cultivation process of the suggested crop, 

because most of them only stick to what they traditionally know. It is important involve 

stakeholders at all levels in the process if climate change adaptation and drought mitigation 

(Aakre et al., 2010).  

Community response and structure: Farmers emphasised on community based support 

systems as a means to respond to drought (Table 4.39). Communities have responsibility to 

take actions to mitigate the impacts of drought. A community establishment should be created 

by community members, as a proactive strategy to support drought victims through a chain of 

leadership within communities. Willing community members should register a co-operative 

or association that will give them a platform, and provide opportunities for easy identification 

and serve as channels of intervention. The association can be tasked with collecting stipends 

from members during ‘bumper harvests’ to serve as insurance. These stipends can be given 

either in cash or kind, before or after drought. All cash crops contributed can be sold at lower 

rates to members during and after drought. Associations can venture into business with the 
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capital or collateral provided to increase profitability, low risk businesses are suggested. 

Communities will be more viable and self-reliant if such structures are in place. This is also 

similar to a project introduced by the World Food Programme in Kenya. Farmers were asked 

to establish such an association to serve as a platform for invention and other drought 

mitigation programmes to improve their self-reliance (WFP, 2018).  

Social infrastructure and amenities: Most farmers highlighted that social infrastructure and 

amenities are vital to reduce the effects of drought (Table 4.28). This includes proper water 

supply, good roads, alternative jobs and social support. Although having these and other 

infrastructure is not expected to solve the problems of drought, it is believed that these will 

reduce human suffering and induced environmental degradation (Eludiyon et al., 2017). It is 

envisaged that however, these opportunities will make farmers self-reliant and create other 

commercial opportunities. Figure 7.2 is a flowchart that shows social impacts drought 

mitigation framework. This shows the process to following in mitigating the impacts of 

drought. 
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Figure 7.2: Social impacts mitigation framework. 
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7.4.2. Economic Impacts Drought Mitigation Framework  

These are measures to mitigate economic effects of drought in Yobe state. These include:  

Research and expertise: Research into drought (e.g. weather forecasting, drought modelling, 

cloud seeding, water management and improved crops) are important mitigation tools, in both 

the short and long-term. Research can provide up-to-date information of conditions within the 

State. This will also provide opportunities to discover water efficient seed varieties, animal 

feed and socio-climatic changes. Expert input in the process of drought mitigation is very 

important and can provide the most feasible approach to address to drought problems, for 

instance advising on agroforestry and crop rotation. These can also be addressed through 

collaboration efforts between academic institutions and communities. Experts will help 

communities improve their practises, which will also provide opportunities for research. They 

can also monitor people/communities progress both socially and environmentally, based on 

the practise.   

Sustainable irrigation practise: this measure has been emphasised in both the assessment 

(survey and FGDs) and other many studies (e.g. Abubakar and Yamusa, 2013; Eludiyon et 

al., 2017). Sustainable irrigation practise is one of the most effective strategies to curtail the 

impacts of drought, especially in rain-fed farming regions and it will help reduce harvest loss. 

It will also improve revenue generation for the State through taxation of produce sold in 

markets. The emphasis on adopting sustainable irrigation practise is very important to avoid 

depletion of water resources, water pollution and increased soil salinity. Water catchment 

areas can be identified in the State for project initiation (pilot project). This can also be 

carried out in different phases, depending on what crops grow best in different parts of the 

State. Training farmers on how to properly irrigate is important in order to reduce risk of 

improper irrigation practises.  
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Modern irrigation infrastructure should be provided to farmers. This equipment can help 

reduce water wastage and environmental degradation. However, irrigation alone cannot solve 

drought problems and supporting strategies should be included. Sustainable irrigation practise 

is important, because it assists water efficiency, uniformity and reduces contamination. 

Producers should evaluate their farming system, as every farm would have techniques 

suitable to them. Irrigation scheduling, soil and crop properties, improved irrigation 

technologies and managing surface irrigated fields are some sustainable irrigation practises 

measures (Reagan, 1994). Other pollution management measures include salinity 

management, crediting nitrate in irrigation, limited irrigation, landing levelling, managing 

application and determining leaching hazards (Reagan, 1994). Application of all these 

measures requires expertise and training for the project to succeed.   

Fertilizer supply: During the FGD with farmers they emphasised their need to have access 

to fertilizers. Providing affordable inorganic fertiliser would improve growth and reduce 

harvest delays and showed that usage of fertilizer increase yield (Denning et al., 2009). Long 

gaps between rainfall events in a season cause much crop damage. It is important to educate 

farmers on proper timing and quantity of fertiliser applications. Inappropriate timing and 

quantities can diminish fertiliser efficiency. Organic fertilisers can be improved and used to 

reduce environmental effects of fertiliser application. Inorganic fertilisers need water in order 

to penetrate into the soil. According to Yobe rainfall data there is rainfall every year despite 

the general decrease.  

Supply of improved seeds: Farmers emphasised their need to access improved crop seeds 

that can withstand or resist drought, to help reduce their harvest loss and increase harvest 

yield. Collaborating with State and Federal Agricultural Research Institutes, universities and 

various Ministry of Agriculture (Federal and State) will help produce improved seeds through  
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Pest control: It is important that controlling pest invasions is given priority. For exotic insect 

pests, establishing classical biological control should be a priority, particularly in perennial or 

stable habitats. Types of invading pests should be identified across the State and the most 

suitable environmentally-friendly pest control techniques should be adopted. Both FGD 

sessions established that pest control is vital in the State. 

Access to market: In order for farmers to be more self- reliant it is advisable they diversity 

their sources of income to reduce risks of drought shock. They should be trained and be given 

opportunities to access markets with their farm produce.  

Establishing food reserves: food reserves are important both before and during drought. 

Establishing and managing food reserves slow increases in food prices during drought and 

play vital roles in supplying areas critically in need (Abubakar and Yamusa, 2013). 

Government or communities can create programmes where after every harvest, farmers can 

sell some of their crops to the reserves, where during drought food can be subsidised. 

Collaborating with the Federal Food Reserves of the Federal Ministry of Agriculture will 

increase the efficiency and scope of food reserve programmes.  

Loans/insurance: Farmers strongly agreed that loans or insurance can mitigate drought 

shock during and after events. Providing loans and insurance to drought victims (farmers) 

will serve as a safety net. Providing enabling environments through approved platforms can 

allow access to loans from either commercial banks or government agencies, especially 

during extreme events. The loans can support farmers’ diversify and provide opportunities to 

access mechanised equipment.  

Insurance for farmers will provide alternative support to withstand drought shock. If possible, 

it will help them establish other sources of income, instead of selling their livestock and 

resorting to environmental degradation. Australia has introduced insurance for drought 
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victims and it proved successful for proactive drought mitigation (White et al., 2005; Bond et 

al., 2008). These are actions and strategies that would be in place for farmers before drought 

events. Figure 7.3 is the flowchart of the Economic Impacts Drought Mitigation Framework.  

Grazing reserves: Creating grazing reserves for farmers rearing livestock with proper 

infrastructure will serve as sources for animal feed before, during and after droughts. Daily 

(2018) reported conflicts between farmers and herdsmen. Educating farmers and herdsmen on 

the importance of destocking and using grazing reserves will reduce such problems. Fertile 

lands within the State can be used to establish grazing reserves for pastoralists, thus reducing 

over-grazing of marginal land and environmental degradation (NDDP, 2007). Proper 

infrastructure should be provided within the reserves, for example, water supply and fences to 

restrict livestock movements. Using fertile land will require significant amount of rainfall to 

maintain the reserve.  
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Figure 7.3: Economic Impacts Mitigation Framework. 
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7.4.3. Environmental Impacts Drought Mitigation Framework  

These are measures to mitigate impacts of environmental drought effects in the State. 

Afforestation and reforestation: Establishing and restoring forests is important to reverse 

environmental degradation and provide habitats to affected organisms. This can also be done 

by empowering local farmers to grow seeds in nurseries and be given incentives. This has 

worked in some communities in north-west Nigeria, as part of efforts to combat 

desertification (FME, 2012). Forest ecosystems provide numerous environmental services, 

including reducing soil erosion and desertification and increasing soil organic carbon content. 

However, reforestation requires proper management and sustainable environmental law 

enforcement to improve forest protection. These measures have yielded positive results in 

other countries (Section 2.5.5.2). 

Crop rotation and timing: For proper soil management and land use, crop rotation and 

timing are vital. Crop rotation usually helps maintain soil fertility and serves as an alternative 

if there is no access to improved seed varieties. Timing of planting is important, as improper 

timing can exacerbate drought impacts. These techniques improved soil fertility in semi-arid 

region in Kenya (FAO, 2018). Engaging farmers in these practises will stress the importance 

of environmental stewardship. 

Conservation of water resources: Maintaining and managing water resources in the State is 

important for water security and will enable the implementation of many drought mitigation 

measures (e.g. irrigation, grazing reserves and afforestation). Conserving both surface and 

subsurface water resources will reduce water pollution and habitat disturbance. 

Woodlot establishment: Many people fell trees as a drought-coping strategy to reduce 

income shock. Establishing woodlots for fuel-wood will reduce this pressure (NDDP, 2007). 

These woodlots can be established in different parts of the State, to allow access to many 
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people. This will also reduce risks of wildlife habitat loss. Lack of access to electricity, 

cooking gas and cooking fuel/kerosene leaves people with no option, but to cut down trees 

for energy in their homes for cooking and heating during the cold season (NDDP, 2007). 

However, some people use trees as timber for construction. Thus, woodlots will provide 

alternative sources of fuel-wood for energy and construction. 

Reduce hunting of wildlife: Preventing wildlife vulnerability and extinction is very 

important in current environmental conservation measures. Farmers often resort to hunting 

during drought. However, effective and managed hunting is commendable as a conservation 

measure. According to MoE officials problems of illegal hunting and poaching of wildlife is 

a major issue in the State and there is no proper law enforcement to prevent these activities. 

Land use management: Bush burning, overgrazing and over-harvesting have been some of 

the major environmental threats in the State. Proper land use management will improve land 

use, reduce land degradation and desertification. Improper land management will increase the 

risks of desert encroachment in communities, which render farmlands infertile for harvest. 

Law enforcement: This strategy would play a vital role in reducing environmental 

degradation in the State. Officials from the Ministry of Environment emphasised proper law 

enforcement, especially regarding deforestation and poaching. However, for the law to be 

implemented and enforced, alternative sources of energy and means of livelihood are needed. 

The Environmental Mitigation Framework is presented in figure 7.4.   
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Figure 7.4: Environmental Impacts Mitigation Framework.  
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Communities and government can sign a commitment agreement where both parties will 

ensure that they play their part in drought mitigation programmes. This will also reduce 

negligence by both parties.    

7.4.4. Sector frameworks implementation  

Several major steps need to be taken to implement the Frameworks (Table 7.1). All the 

frameworks should be implemented at community levels. Implementing the Integrated 

Framework will assist proactive processes of drought mitigation in Yobe State.  

Table 7.1: Sector frameworks implementation process 

S/no. 

steps 

Strategies  Actions  

1 Identify areas that need intervention  Needs assessment should be conducted before, during or 

after drought to identify areas that need intervention. This is 

to help reduce the cost of implementation and ensure areas 

of need are covered. 

2 Community structure  All communities that need intervention must have a platform 

or structure for easy intervention and support. This will 

make it easier to educate and provide support. 

3 Awareness  Step 3 is to educate farmers on the need for the projects and 

how they can maintain them. Every strategy requires the 

provision of farmers education.  

 

 Drought management strategies  7.5.

These are strategies to mitigate and manage drought in the State, and should prioritise 

proactive measures.  

Early Warning Systems: These can be established to generate timely information and build 

needed capacities prior to drought. Providing drought Early Warning Systems in Yobe State 

will mitigate both drought impacts and reduce direct environmental degradation. Reliable 

information is a major parameter for adequate Early Warning Systems which can be achieved 

by having infrastructure to support the systems. Establishing weather stations within all 
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LGAs in the State with advance drought forecasting tools are integral to Early Warning 

Systems. This is important to improve prediction of drought onset, cessation, duration and 

distribution. The Yobe State Government can share data with the NiMET. This research has 

identified both socio-economic and climate parameters to project and assess drought impacts 

in Yobe State including harvest output, livestock mortality, migration due to harvest losses, 

water levels, rainfall, temperature and humidity.  

These parameters can be used to develop a drought projection and impact tool. Sowing and 

harvesting time can be projected and assessed with proper Early Warning Systems to reduce 

harvest losses. The Nigerian Government is improving Early Warning Systems by providing 

well equipped weather station in drought and flood affected areas (FGN, 2005). In 2016, 

when rainfall data for this research was applied through NiMET, there were only two old 

weather stations in Yobe (Nguru and Potiskum). These are signs of failed government efforts 

in implementing drought proactive mitigation policies, as much necessary infrastructure is 

not available in the State. Early Warning Systems should be integral parts of decision making 

and drought mitigation (Thomson et al., 1998; Wilhite et al., 2005).  

Preparedness: Having Early Warning Systems should be complimented by proper action 

plans. Proper planning measures are necessary before, during and after events, to enable 

speedy recovery. Community and individual resilience can be achieved with prepared action 

plans. Expected vulnerable areas of potential drought impacts and their extent can be 

identified with proper preparedness measures. 

Communication: Effective Early Warning Systems and preparedness require adequate 

communication systems. Communication gaps and inconsistency can be the difference 

between mitigating extreme drought impacts and having major losses (Wilhite, 2016).  
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During the FGD some officials raised concerns on the problem of communication gaps 

between farmers, residents and government. For example, the problems of deforestation were 

communicated to people, but remain a problem in the State. In order to have adequate 

communication there is a need to have structures that can channel information from the 

government through regions, local governments and communities in the State. TV, radio 

stations and the internet, social media provide important communication tools. Increasing 

awareness and educating people on drought can help bridge communication gaps. This is 

important because of cultural and religious barriers; some people will not believe information 

provided (West et al., 2008), especially weather forecasts. The conflict between science, 

culture and religion are major challenges to achieving effective communication (Habiba et 

al., 2012). These problems can be addressed through consistent public awareness via 

community and religious leaders.   

Social welfare: Farmers strongly agreed that social welfare can mitigate the effects of 

drought in the State. This action can only be taken by governmental organisations, because it 

is expensive. Providing social systems that support drought victims without financial 

repayment will decrease both poverty and environmental degradation. Severely affected 

farmers can be prioritised for this type of support (Jenkins, 2012; Eludiyon et al., 2017; 

Wossen et al., 2017). 

Relief materials: Supplying relief items during and after drought has been the major action 

taken by the State Government; but has proved unsuccessful. Shifting to proactive measures 

is expected to be more effective. Some of the major challenges of using relief are timely 

intervention and quantity. Most interviewed farmers never received relief or support. Most 

relief items usually arrived late and were insufficient for the affected people. Transportation 

and accessibility can also pose problems for delivering relief and social amenities and 

infrastructure play vital roles.  
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Water management: Having an effective water management strategy is essential. Water 

management should be regulated by government agencies to minimise waste and create 

awareness of the importance of water conservation. The water management strategy should 

include projection of population growth and water needs. Rain harvest provides important 

water management tools and irrigation to encourage water stewardship.  

Drought mitigation task force: Government find it difficult to treat drought as multi-

sectoral issues. In order to treat and properly implement drought mitigation in Yobe State, a 

task force should be established by the State Government. The task force should bring 

together experts (from various government agencies and academic institutions), policy and 

decision makers’, representatives of community, platforms and traditional leaders. The task 

force should also assist in proper interpretation and dissemination of information and help 

reduce drought mitigation costs.  

7.5.1. Drought policy as part of the framework  

Drought policy is an essential part of the Integrated Drought Mitigation and Management 

Framework, but requires political will for implementation. The Framework can be adopted 

without it being a policy, but this will limit its effectiveness. MoE officials recommended that 

the Framework becomes Government policy if it proved successful. The framework should 

be further reviewed before adoption as government policy.  

7.5.2. The Integrated Framework 

The Integrated Framework comprises of inputs and outcomes, whereas the sector frameworks 

have effects, inputs and outputs. It is referred to as an Integrated Framework as it comprises 

only the outputs of all the sector frameworks. The Integrated Framework can only be 

implemented if the other three sector frameworks are implemented. Understanding the three 

frameworks will provide clear knowledge of the Integrated Framework. 
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Input 1:  these are the outputs of the Socio-economic and the Environmental Frameworks 

and drought management through Early Warning Systems. All sector drought effects are 

addressed in the three sector frameworks. The Integrated Framework uses the outputs from 

the three sector framework to mitigate and manage drought impacts.  

Input 2:  these are proposed strategies used in the Integrated Framework, which will help 

achieve the desired outcomes. It comprises of policy, drought mitigation task force and 

implementation challenges.  

Outcome: the final outcome of the Integrated Framework is to achieve sustainable drought 

management that will improve living conditions, achieve productive communities and 

improve environmental conditions that can help communities cope with future extreme 

weather events. This is a long-term outcome which can only be achieved by consistency in 

drought mitigation actions and management.  

Implementing the integrated framework means that holistic and the most suitable measures of 

drought mitigation are considered. In order to have sustainable drought mitigation and 

management that secures both environmental quality and socio-economic growth, 

implementing the Integrated Framework is vital. The whole process can be achieved by 

reviewing and evaluating the measures during and after implementation. If there is the 

intention to make it a policy, then challenges should be addressed. The robustness of the 

Framework determines its level of achievement. However, to achieve mitigation 

management, reviews, monitoring, evaluation and research into drought problems is 

recommended.  

7.5.3. Importance of implementing the Integrated Framework  

Implementing the Framework for drought mitigation and management is challenging. Taking 

only some of the strategies within the Framework to combat drought impacts would not yield 
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expected results. For example, farmers believed that irrigation, relief and water supply or 

afforestation would mitigate drought. However, integrating the complete Framework 

strategies would be more effective in combating droughts. The Framework will assist in 

providing drought contingency plans before, during and after droughts. The use of satellites 

and other remote sensing technologies to project and monitor drought would be vital. It is 

important to have both short and long-term drought management due to resource and cultural 

constraints. There are numerous challenges and constraints related to implementing the 

Framework, including: infrastructure, resources, planning and expertise. 

The presence of proper infrastructure will support implementation, including technologies 

and experts at weather stations. Some strategies are capital intensive, this is one of the 

reasons the frameworks are split. Expertise is required in order to implement some of the 

strategies, for example, irrigation through sustainable practises and drought prediction. 

Without proper and timely planning, even after implementing the Framework, success would 

not be achieved. This could be due to poor timing and intervention. It is recommended that 

communities and NGOs can use any of the sector frameworks. If government intervenes, it is 

expected that they implement the Integrated Framework. However, if NGOs can afford to 

implement the Integrated Framework, it will be suitable for drought mitigation and 

management in Yobe State. Figure 7.5 presents the Integrated Framework, which is the 

outcome of the study.  
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Figure 7.5: Integrated Framework.  
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 Framework evaluation process  7.6.

In order to assess the robustness, transferability and workability of the frameworks, a before-

use evaluation was conducted. This was done to assess the extent to which effects of drought 

can be mitigated in Yobe State. Participants from the Ministry of Environment and farmers 

were invited to evaluate the proposed frameworks. The frameworks were presented in the 

form of flowcharts, with detailed descriptions given to the Ministry of Environment officials. 

For the farmers, the sector frameworks were presented for evaluation, whereas officials from 

the Ministry of Environment were requested to evaluate all the frameworks. The four farmers 

who took part in the validation process are identified by codes (e.g. farmer V1, V2, V3 and 

V4).   

7.6.1. Framework evaluation responses from farmers  

Four farmers from FGD participants were contacted for the interviews. All the questions for 

the framework evaluation are presented in Appendix F. All the farmers considered awareness, 

supply of improved seeds, fertiliser supply and pest control as their main concerns and further 

stated that if all these measures are in place they will drastically mitigate the impacts of 

drought. They also believed that it is important for farmers to take some responsibilities. 

Irrigation is feasible through boreholes, but infrastructure and funding are associated 

problems. In the past, a village in the area had a pilot irrigation project and was successful, 

but the project only lasted for three years due to funding constraints. Farmer VII said “if all 

these proposed measures are implemented and sustained it will change so many lives”.  

In 2016 they had ~60 days without rainfall, but eventually floods occurred during the rainy 

season. Farmers were interested that awareness and community structure are part of the 

proposed strategies and they stated this gave them hope and confidence that they will be part 

of the process. They stated that they were very unhappy that no serious measures were taken 
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on drought despite it being pronounced in the State.  Farmers have shown their interest and 

are ready to take part in effort that will reduce their suffering due to drought. 

7.6.2. Evaluation responses from the Ministry of the Environment officials 

Follow up interviews were conducted with Ministry of the Environment officials. Directors 

who participated in the FGD were contacted for before-use framework evaluation. Among 

the five directors, the two who responded were: the Director of ‘Drought Desertification and 

Climate Change Amelioration’ (DDC1) and the Director of Forestry and Wildlife’ (DFW1). 

Both believed that the proposed sector frameworks could mitigate the impacts of drought. 

However, on the issue of farmers’ responsibility, their opinions differed. They both believed 

that farmers’ responsibility will only mitigate drought to some extent, but DFW1 emphasised 

the need for awareness before this can be achieved. Involving farmers in mitigation and 

management processes will help farmers’ preparedness and supporting them in being self-

reliant. Awareness is one of the barriers that can affect the success of the frameworks. Both 

Directors maintained that the frameworks are applicable and practical. However, they 

commented that the Economic Mitigation Framework might be capital intensive. According 

to DDC1 “the frameworks are very much relevant to the drought situation in Yobe State”.  

7.6.3. Farmers’ and Ministry of the Environment officials views of the frameworks 

Farmers’ stressed the need for improved seeds, fertiliser and proper pest control. Improved 

social infrastructure could also decrease drought effects. According to the farmers, irrigation 

is feasible through boreholes. All efforts towards drought mitigation without adequate 

farmers’ awareness will eventually fail. Having drought mitigation measures in place can 

mitigate the impacts, but sustaining them for drought management is vital. Farmers’ 

accessibility to loans is important, but difficult. Farmers stated that they have never known 

any farmer within the State that had access to agricultural loans in the past 45 years. 

However, lack of access to such loans and associated infrastructure, negatively affect farmers 
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in Yobe State. Inappropriate costing and insufficient funding would negatively affect 

framework implementation in Yobe State, which makes it important to estimate the cost of 

framework implementation. MoE officials stated that awareness and funding are vital issues.  

If these are not given proper attention, the frameworks might not achieve the desired 

objectives. It is expected that if the frameworks are properly implemented there will be a 

sustainable socio-economic and environmental development in the future. From the 

information gathered during the framework validation process, no participants (farmers or 

MoE officials) suggested any changes to the frameworks, rather they emphasised priorities. 

 Summary 7.7.

Strategies were proposed to mitigate and manage drought in Yobe State. Four drought 

mitigation frameworks were developed including: Social Impact Mitigation Framework, 

Economic Impact Mitigation Framework, Environmental Impact Mitigation Framework and 

the Integrated Framework. The Social, Economic and Environmental frameworks are referred 

to as sector Frameworks and the Integrated Framework.  

The frameworks were divided in order to encourage micro-drought mitigation intervention at 

all levels. All the possible steps required for mitigation and implementation processes at all 

levels were discussed. For the Integrated Framework it is necessary that all the outputs in the 

sector frameworks are implemented before use. The inputs of the Integrated Framework are 

the outputs from the sector frameworks. It can also be used to implement proper drought 

mitigation and management policy. The frameworks are expected to be regularly reviewed 

and evaluated.  

Based on the developed frameworks, it was necessary to assess the robustness, transferability 

and workability of the frameworks. This will also increase the credibility and reliability of the 

frameworks to stakeholders. Before-use framework evaluation was conducted to ascertain if 
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the frameworks could mitigate the impacts of drought in Yobe State. Farmers and officials 

from Ministry of Environment were used to evaluate the frameworks. Both groups confirmed 

that if the frameworks are implemented, they will mitigate the impacts of drought in Yobe 

State.  
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8. CHAPTER EIGHT: CONCLUSIONS AND 

RECOMMENDATIONS 

 Introduction  8.1.

This chapter reviews the extent to which the aims and objectives of the research have been 

achieved. The chapter collates all findings from the study to make conclusions and 

recommendations for drought mitigation and further studies. The contributions of this 

research to knowledge are also presented.  

 Achievements of research Aims and objectives 8.2.

The research had two research aims and five objectives relating to drought in Yobe State 

(Section 1.6). The extent to which the aims and objectives of this research were achieved, is 

presented in this section. 

8.2.1. Achievement of aim 1 and objectives  

Aim 1: Assess the damage caused by drought to farmers’ livelihoods and the environment. 

This is by collecting data from drought victims (farmers) to assist in proper planning and 

preparedness. 

To achieve this aim, assessment of drought impacts was conducted to understand how 

drought affects farmers’ livelihoods. Questionnaire survey and FGDs were conducted and the 

results were presented in Chapters 4 and 5. Based on these findings, the study assessed the 

level of drought impact and damage to the environment. Prior to this research, there had been 

no study that assessed drought impacts in northern Nigeria. Investigating these impacts 

helped in developing mitigation methods.  

Objective 1: Investigate social responses at community level in order to help mitigate 

drought. This is to understand how farmers respond to drought traditionally. It would also 

help in organising local mitigation strategies to make farmers more self-reliant. 

It was important to investigate social response in the Yobe State and include farmers’ 
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traditional methods of drought mitigation into the strategies proposed by this research. 

However, there were different views on social response at community level by farmers. Some 

respondents stated that it is hard for them to practise their traditional mitigation methods at 

community level, whereas others practised Katifu and Miski (Chapters 4 and 5). 

Objective 2: Investigate the environmental effects caused by drought coping strategies. In 

order to reduce environmental degradation caused by drought in Yobe State. This was 

conducted through literature review and empirical studies. 

Investigating environmental impacts caused by drought coping strategies in Yobe is 

important to reduce environmental degradation and improve land use management (Chapters 

2, 4 and 5). Farmers in Yobe State practised over-grazing, bush burning and over-harvesting, 

these are due to the harvest loss and livestock mortality caused by drought.  

Objective 3: Investigate spatio-temporal rainfall trends in Yobe State to understand which 

part of the State receives less rainfall. The analysis was based on, 25 years (1990-2005) of 

rainfall data collected from the Nigeria Meteorological Agency (NiMET). 

NiMET data shows that Yobe State receives very little rainfall compared to the national 

average and less than average of the Sahel region. (Chapter 1, Figures 1.4 and 1.5). 

8.2.2. Achievement of Aim 2 and objectives 

The second Aim was: To develop a framework for the amelioration of drought in Yobe 

State as a planning and management tool for the State Government and other 

stakeholders. 

Three sector frameworks (social, economic and environmental) for drought mitigation were 

developed and integrated into one drought mitigation and management framework (Chapter 

7). It is believed that the proposed frameworks would reduce the impacts of drought. In order 

to achieve Aim 2, two research objectives were investigated. 
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Objective 1: Produce frameworks that can be used by stakeholders to mitigate impacts of 

drought. This will reduce the cost of drought mitigation for both communities and 

government by using different drought mitigation measures.  

This objective was achieved by producing different sector frameworks that can be used by 

stakeholders at all levels to mitigate the impacts of drought in Yobe State. The frameworks 

were developed based on the reviewed literature and findings from the empirical studies in 

the field (Chapter 7, figures 7.2, 7.3, 7.4 and 7.5). 

Objective 2: Assess and evaluate the robustness and transferability of the proposed 

frameworks. This was conducted by collecting empirical data from the potential framework 

users. 

The research conducted a before-use evaluation of the frameworks to assess the robustness 

and transferability of the frameworks (Chapter 7). Respondents from both FGDs were 

contacted via phone to ascertain if the strategies in the frameworks had potential to mitigate 

impacts of drought in Yobe state. The responses from both farmers and Ministry of 

Environment officials revealed that they are confident that if the measures/strategies are 

properly implemented, there is potential to mitigate the impacts of drought in Yobe State. 

 Summary of findings from the study  8.3.

Studies have shown that drought research is important, especially in regions with extreme 

climate variability (Wilhite, 2005; Mishra and Singh, 2010; HMNDP, 2013; Mishra et al., 

2015). This research reviewed the literature on the effects of drought around the world. In 

Nigeria, Shiru et al. (2018) and rainfall data from Yobe State suggest that drought has been 

increasing in Nigeria and particularly in Yobe State. Questionnaire surveys showed that 

farmers believed that drought has been frequent in recent years. 
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Different measures have been undertaken to mitigate and manage the impacts of drought. In 

this regard, drought mitigation measures and policies of different countries and Nigeria were 

reviewed. Generally, drought has received insufficient global attention, thus affecting the 

mitigation measures (HMNDP, 2013). Some Sahelian countries have not focused on 

providing safety nets to farmers in the region (Shiferaw et al., 2014). In Nigeria, there have 

been several policies and efforts, but most failed to address the impacts of drought. The 

Nigerian Government needs to change its approach and improve efforts to mitigate the 

impacts of drought. Lack of political will, corruption and weak institutions caused the failures 

of many policies and strategies. Other factors that negatively affected government policies’ 

implementation in Yobe State include insufficient funds, bureaucratic processes and capacity. 

During the FGD with Ministry of Environment officials, it was suggested that proper 

implementation of drought mitigation policies by government will reduce its societal impacts.  

The research collected data on the impacts of drought in Nigeria, with emphasis on Yobe 

State. The results showed that drought has negatively affected many farmers in Yobe, of 

which most solely relied on agriculture for their livelihoods, often most of their harvests and 

livestock have been lost. Farmers in the State find it difficult to afford basic necessities. 

Farmers often migrate and leave their families behind, very few were able to move with their 

families. This is affecting their way of life and making them more vulnerable to future 

droughts.  

This research established that there is severe environmental degradation and improper land 

management in Yobe State, including bush burning, deforestation, overharvesting and 

overgrazing on marginal land. Farmers overwhelmingly believed that their activities affect 

the environment (Table 4.25, Section 5.3). Proper agricultural practises and support for 

farmers will reduce the rate of environmental degradation caused by farmers in Yobe State. 

This can be achieved through training, education and proper land use management.  
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 Contributions to knowledge   8.4.

The developed frameworks can facilitate mitigation of drought effects in Yobe State. The 

depth and information collated in the study has produced identifiable contributions, to theory, 

methodology and practise.  

8.4.1. Contributions to theory  

Numerous studies have defined drought in different ways depending on the context and 

situation (Chapter 1). Mishra and Singh (2010) and Nwokocha (2017) agreed that there is no 

universal definition of drought, thus making it difficult to understand. Considering that 

several definitions of drought have not used or mention certain attributes of drought, it is 

important for this research to propose a comprehensive definition. This research defined as: 

“Drought is the shortage of rainfall or water that affects people’s livelihood and the 

environment, both directly and indirectly”.  It is expected that this definition will help 

broaden the scope of drought research. 

This research has also produced a conference article and submitted two journal articles 

(Appendix H). These publications will serve as additional sources of information on drought. 

There are studies conducted on desertification and drought in Nigeria, but very few have 

mainly focused on drought. This research has extensively studied the problems of drought 

around the world and presented related issues from Nigeria. This research proposed new 

paradigm, which integrated proactive and reactive measures and a bottom-top approach to 

drought mitigation and management. 

8.4.2. Contributions to methodology  

Most efforts by government on drought mitigation have not properly involved farmers’ in 

developing comprehensive drought mitigation plans. This research used FGDs to assess 

farmers’ and government officials’ views of drought mitigation and used questionnaire 

surveys to assess the level of drought impacts in Yobe State and how farmers cope with it. 
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This helped to show the importance of drought mitigation and its influence on policy and 

how drought is perceived among decision-makers.   

8.4.3. Contributions to practise  

This research developed drought mitigation frameworks for Yobe State, which can be used 

and adopted within north-east Nigeria. The study identified different coping strategies 

farmers adopt during droughts in Yobe State. It has also identified farmers’ coping strategies 

within regions of Yobe State, as each region uses different measures to cope with drought 

shock. The research has contributed to the search for solutions for coping with drought, by 

encouraging drought victims and farmers to be more self-reliant, by giving them some 

responsibility, rather than simply relying on relief and other support items. If these are 

practised, future generations will be more self-reliant and this will improve drought 

mitigation strategies. Three sector frameworks were developed, considering communities, 

donors and stakeholders involved in drought mitigation. Considering all relevant parties is 

vital in achieving the desired objective of reducing the impacts of drought in Yobe State. This 

research developed a framework that Yobe State Government can implement as part of 

drought policy. There was no drought mitigation and management policy in Yobe State prior 

to this research. The frameworks were evaluated before-use through responses of 

participants. The study produced a comprehensive framework that can potentially ameliorate 

the effects of drought in the State. The research achieved its main aim by developing a 

comprehensive Integrated Framework for drought mitigation in Yobe State.  

 Conclusions from the research  8.5.

Drought is a major challenge to many communities and farmers in Yobe State. Most farmers 

in Yobe State have no alternative measures to reduce drought shock, as farming is their sole 

source of income and is extremely challenged by severe droughts in the State. Their means of 

coping with drought is through improper agricultural practises that cause land degradation. 



169 

 

Farmers stated that their major problem is rainfall, which they said has been inconsistent in 

recent years. Average rainfall received in Yobe State showed that it receives less than a 

quarter of the national rainfall average (Section 1.4.3). Droughts in Yobe State have led to 

mortality of livestock, severe harvest losses and pest invasions.  

Predicted climate-related events will increase in the future (IPCC, 2001; 2007; 2014), thus 

drought mitigation is vital to avoid humanitarian crises. This research argues that drought 

management in Nigeria needs to be proactive to reduce costs, and impacts on communities 

and the environment. Stakeholders and governments need to step up to reduce drought 

impacts, as traditional and reactive measures are not working at community levels (Chapter 

5). It is believed that the frameworks proposed in Chapter 7 would help in drought mitigation 

and management in Yobe State. Hence, if implemented it could reduce farmers’ drought 

shock by improving their living conditions and thus reducing poverty. At the same time, the 

application of the frameworks will reduce excessive environmental degradation and improve 

environmental management in Yobe State.     

8.5.1. Limitations of the study 

A key limitation of this research is the exclusion of women during the data collection process. 

In the study area, women do not usually own farms, they are mostly owned by their husbands 

or family. Due to cultural and religious reasons, women were not involved in the process and 

this may have negative impact on the outcome of this research. Further studies are 

recommended and should include the views of entire community, including women. 

Investigations are recommended on the impacts of drought on the non-farmer (residents) of 

the State and the use of other meteorological data to fully understand drought patterns in the 

State. Due to insufficient time and data this research was unable use different meteorological 

data for the study.  



170 

 

8.5.2. Recommendations from research outcomes  

1. This research recommends that Northern Yobe State should be considered for early 

and timely intervention before, during and after drought, as it is the most vulnerable 

region within the State.  

2. It is envisaged that the findings would be used as a reference for policy-making and 

legislation in Yobe State. 

3. Yobe State Government can use and implement the developed frameworks as a means 

of drought mitigation and management. 

4. The three sector frameworks should be implemented. Stakeholders can implement any 

framework that suits their needs, while the Integrated Framework should be 

implemented by government. 

5. The Framework should be evaluated and reviewed over time, to evaluate effectiveness 

and improve the frameworks. 

6. If the Frameworks are successful, they should be transformed into projects and long-

term programmes. 

7. More weather stations, technology and expertise should be provided to help 

investigate drought impacts and preparedness processes. 

8. All stakeholders should be included in the process of drought mitigation in order to 

achieve sustainable growth. 

8.5.3. Recommendations for further research 

Further research on drought is recommended including: 

1. There should be further research to assess the value and cost of damage caused by 

drought in Yobe State. Research on how drought affects both subsurface and surface 

water bodies is required, in order to understand future threats to water resources due 

to population growth and environmental degradation. This can be conducted by 
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investigating how water resources are used and what affects their recharge based on 

human and environmental changes in the study area. 

2. Further research using climate parameters should be used to develop a weather model 

that can analyse the severity and magnitude during and after droughts in Yobe State 

for planning and preparedness purposes. 

3. There is no comprehensive study that evaluates the outcome of Nigerian Government 

policies on drought. It is therefore important to study and evaluate the successes of 

these policies and make recommendations on how to improve them. 

4. It is recommended that investigation should be conducted to assess environmental 

variables that cause harvest loss in Yobe State apart from rainfall as used in this 

research; this will help improve drought mitigation and management in Yobe State. 

For example, investigating other meteorological variables such as humidity and 

temperatures will provide more understanding to how drought affects the study area. 

Soil type and crops produced should also be investigated as these will also influence 

harvest loss and pest invasions.   
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10. Appendix (B) Questionnaire 

 
This questionnaire is to be administered to farmers in Yobe State, Nigeria. 

GENERAL INSTRUCTIONS 

Please, answer all the questions to the best of your knowledge and experience on 

drought. All the questions are asked on drought but in different sections, each section 

has different aspects to it. The questions should be answered by either ticking or 

circling the option you feel answers the question. Some questions have rating options 1-

5, where 5 is highest, tick the best suitable answer you think is right.  

Section A General Information  

This section is to acquire information on the respondent 

1. Specify your gender  

  (a) Male (b) Female 

2. Are you employed?  

Yes     No 

3. Are you a full-time farmer?  

Yes  No   Part-time farmer    

   

 

4. Which type of farming do you do?  

(a) Irrigated farming   (b) Rain-fed farming  (c) Livestock  (d) Mixed-farming  
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Section B Drought Details  

This section is to gather information on how drought affects the respondent  

 5. How well do you know drought? Rate  

1 2 3 4 5 

Not very well Moderate  High  Very well  Extremely  

 

6. Are you or have you ever been a drought victim?  

Yes    No 

7. Do you know someone affected by drought?  

Yes  No  if yes tick amongst the options the number of people you know 

(a) 1-5 (b) 6-10    (c) 10-15   (d) 16-20    (E) 20 and above 

8. Rate how drought affects your harvest  

1 2 3 4 5 

Little   Moderate Neutral  High  Severe  

  

9. Rate how drought affects your social activity 

1 2 3 4 5 

Little   Moderate Neutral  High  Severe 
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10. Does drought affect your income?  

1 2 3 4 5 

Little   Moderate Neutral  High  Severe 

 

11. In the past 10 years how many drought events have you faced?  

(a) 0-2  (b) 3-5  (c) 6-9  (d) 10 and above 

12. What percent of your harvest have you lost to drought events in the last 10 years?  

(a) 10-20% (b) 30-40%  (c) 50-60%  (d) 70-80%    (e) 90-100% 

13. What in your opinion causes drought? 

(a) Changes in weather and climate  (b) Act of God   (c) none (d) 

other specify  

14. What else do you think drought affects, apart from you livestock and harvest? State  

 

 

 

 

15. Rate how drought affects your livestock?  

1 2 3 4 5 

Little   Moderate Neutral  Very Strongly Extremely  

  

16. If drought persists, what happens to your livestock?  
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17. If you have livestock, how many died due to drought over the period it lasted? 

(a) 0-5  (b) 6-10  (c) 11-15  (d) 16-20  (e) 20 and 

above 

18. Rate how drought can cause conflict in communities  

1 2 3 4 5 

Little   Moderate Neutral  High  Very much 

 

Section C Drought Coping Strategy and Environmental Damage   

This section on Drought Coping and how it affects the environment 

19. When do you store excess harvest due to drought uncertainty?  

1 2  3  4 5 

I do not store When drought is frequent   Never  Always store  Never stored 

 

20. Which of the following drought coping strategies do you use? Tick one 

(a) Reduce area of harvest    (b) sell stored stock           (c) sale livestock           (d) 

Migration                    (e) I do not harvest  

21. Do you think livestock sales compensate for drought loss? Rate  
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1 2 3 4 5 

Strongly disagree  Disagree Do not know Agree   Strongly agree    

 

22. Which of the following drought coping strategies do you do if drought persists and you 

are out of stock? 

1 2 3 4 

Over-harvest your farming     Hunt wild animals          Cut down trees                Resort to fishing  

 

23. In the availability of sufficient water supplies, do you think irrigation is an alternative 

during drought? 

(a) It is an alternative during drought    (b) It is always an alternative (c) in rare cases   (d) not 

an alternative  

24. State what you would do if out of livestock and have no alternative source of income? 

Comment 

 

 

25. Do you think drought increases your probability of depending on the immediate 

environment? 

(a) Yes   (b) No   if yes, what exactly?  
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26. Choose from 1-5 on how poverty contributes to environmental destruction 

1 2 3 4 5 

Little   Moderate Neutral  Severe Very severe 

 

27. Do you think drought causes desertification? 

(a) Yes   (b) No 

28. Please rate how you think drought has increased desertification over the years? 

1 2 3 4 

Seriously increased       It has increased     Not increased     I have not noticed 

 

Section D Drought Mitigation or Solution  

This section is how to mitigate the effects of drought in the region by understanding the 

views of the victims 

29. Do you think improved social welfare and infrastructure will reduce drought effects? 

1 2 3 4 5 

Strongly disagree  Disagree      No idea Agree      Strongly agree    

 

30. Do you think government’s intervention, such as relief during drought, will reduce 

drought effects? 

1 2 3 4 5 

Strongly disagree        Disagree     No idea Agree  Strongly agree 
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31. Have you had any relief or assistance from any organisation either governmental or non-

governmental before? 

1 2 3    4 

 Never had relief     No relief   Previously had relief  There is always relief     

 

32. Do think loans from governments or private sector will assist in reducing drought effects?  

1 2 3 4 5 

Strongly disagree        Disagree     No idea Agree  Strongly agree 

 

33. What do you think people should do on their own to reduce the effects of drought without 

any intervention? Comment  
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11. Appendix (C) Invitation to participate in questionnaire survey  

 
 
INVITATION TO PARTICIPATE IN QUESTIONNAIRE SURVEY  

 
Dear Sir,  

I am a Ph.D research student at the University of Wolverhampton undertaking a research 

project entitled: “Socio-economic effects of drought in Yobe State, Nigeria”. The doctoral 

research is partially sponsored by Yobe State Government and Yobe State University. As part 

of this work, therefore, I would like to invite you to kindly participate in answering a 

questionnaire survey, and the research aims to develop a framework for the amelioration of 

drought in Yobe State as a planning and management tool for the State Government.  

 

The purpose of this survey is to investigate and obtain data on the socio-economic effects of 

drought in Yobe State. A copy of the survey questions is attached. It is estimated that about 

25 minutes of your time will be required to answer the questions. Data obtained from the 

survey will be treated with strict confidence and used for academic purposes only. No records 

will bear your identity. The survey will be conducted from the last week of November 2015 

to the last week of January 2016. The questionnaire comprises of three sections. These are: 

Section A General Information, Section B Drought details and Section C Drought Coping 

Strategy and Environmental Damage. All necessary details and instructions on how to answer 

the questionnaire are included.    

If you have any questions or queries, please do not hesitate to contact me. Thank you very 

much in advance for your time and valuable assistance in this research.  

 

Yours sincerely,  

 

Abdullahi Hassan Gana 

Doctoral Research Student  

Faculty of Science and Engineering 

University of Wolverhampton  

Wulfruna Street  

WV1 1LY  

Mob: +2348033194624 & +447917912949 

Email: A.hassangana@wlv.ac.uk & Hassangana09@gmail.com  

mailto:A.hassangana@wlv.ac.uk
mailto:Hassangana09@gmail.com
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12. Appendix (D) Focus Group Discussions Questions 

FOCUS GROUP DISCUSSION 

These are questions designed for Focus Group Discussion participants in Yobe State on the 

impacts of drought and possible mitigation measures. The questions are split into three 

categories in order to obtain information on drought problems. The categories include 

experts, farmers, residents, policy-makers and decision-makers. 

 Questions for farmers 

 Apart from the mentioned statistics of drought impacts in the State, what other detail 

or aspect do you think should be brought to light? 

 Describe the rainfall pattern in your area(s)? 

 What measures do take during drought as community social responsibility to help 

mitigate its impacts amongst affected people? 

 In your opinion(s) what would you suggest you think will help mitigate the impacts of 

drought? 

Questions for experts 

 What are the most effective measures would you recommend to assist in mitigating 

the impacts of drought in the State? 

 If the impacts of drought continue at a consistent pace, as now, how do you see the 

future of the environment in the State? 

 How do you think proper drought mitigation would help improve environmental 

quality?  
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Questions for policy-makers 

 What in your opinion(s) do you think causes lack of support to the people? 

 What challenges do you think will affect the process of developing a drought 

policy to curtail the issue of drought in the State? 

 Do you think developing and implementing drought policy in the State will assist 

the mitigation of impacts of drought in the State? 

Questions for decision-makers 

 Do you think as part of mitigation measures, implementing drought policy would 

reduce the impacts of drought? 

 What other factors do you think will affect the implementation of drought policy in 

the State? 

 Apart from drought policy, what other measures do you think can be taken in order to 

mitigate the impacts of drought?  
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13. Appendix (E) Invitation to participate in focus group discussion 

 
 
INVITATION TO PARTICIPATE IN FOCUS GROUP DISCUSSION 

 
Dear Sir,  

I am a Ph.D research student at the University of Wolverhampton undertaking a research 

project entitled: “Socio-economic effects of drought in Yobe State, Nigeria”. The doctoral 

research is partially sponsored by Yobe State Government and Yobe State University. As part 

of this work, therefore, I would like to invite you to kindly participate in a Focus Group 

Discussion. The research aims to develop a framework for the amelioration of drought in 

Yobe State as a planning and management tool for the State Government.  

 

The purpose of this discussion is to investigate and obtain data on the socio-economic effects 

of drought and possible mitigation measures that are suitable for the State. This is to help find 

solutions to the devastating drought issues in the State. According to the analysis of the first 

data there is strong evidence of severe drought impact. It is estimated that about 1hr of your 

time will be required to participate in the discussion. The session will be recorded (voice and 

video) to give the researcher enough detail for transcription and analysis. The discussion will 

comprise different groups, including farmers, residents, experts, policy-makers and decision-

makers. This is to help gather opinions of the different participants and their perspectives on 

the subject matter. Data obtained from the survey will be treated in strict confidence and used 

for academic purposes only. After the research work all the records will be destroyed.  

If you have any questions or queries, please do not hesitate to contact me. Thank you very 

much in advance for your time and valuable assistance in this research.  

 

Yours sincerely,  

Abdullahi Hassan Gana 

Doctoral Research Student  

Faculty of Science and Engineering 

University of Wolverhampton  

Wulfruna Street  

WV1 1LY  

Mob: +2348033194624 & +447442332019 

Email: A.hassangana@wlv.ac.uk & Hassangana09@gmail.com  

mailto:A.hassangana@wlv.ac.uk
mailto:Hassangana09@gmail.com
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14. Appendix (F) Framework evaluation questions 

These are series of question that would be used to evaluate drought mitigation and 

management framework for stakeholders.  

Farmers’ questions 

 Would all the measures proposed in the sector Frameworks address the effects of 

drought and how? 

 Would you be able to re-introduce the traditional measures (kaifu and miski) in 

communities? 

 What do you think will affect establishing a community drought mitigation platform? 

 

Officials Ministry of Environment (MoE) Questions 

 Would all the measures proposed in the sector Frameworks address the effects of 

drought? 

 Do you think giving responsibility to victims or farmers will help you reduce drought 

shock? 

 How do you think farmers’ responsibility would help drought mitigation and 

management? 

 What are the possible barriers that would affect the implementation of the Drought 

Mitigation and Management Framework?  

 Do you think all the Frameworks are applicable and workable (practical)? 

 Do you find the Framework relevant to address the situation in Yobe State? 

 How clear is the Framework?  

 What other suggestions would you give to improve framework implementation and 

workability? 
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15. Appendix (G) Invitation to participate in framework validation 

 

 
 
INVITATION TO PARTICIPATE IN FRAMEWORK VALIDATION  

 
Dear Sir/Madam,  

I am a PhD research student at the University of Wolverhampton undertaking a research 

entitled: “Socio-economic effects of drought in Yobe State, Nigeria”. The doctoral research 

is partially sponsored by Yobe State Government and Yobe State University. As part of this 

work, therefore, I would like to invite you to kindly participate in a framework evaluation. 

The research aims to develop a framework for the amelioration of drought in Yobe State as a 

planning and management tool for the State Government.  The purpose of this discussion is 

to investigate and obtain data on the socio-economic effects of drought and possible 

mitigation measures that are suitable for the State. This is to help find solutions to the 

devastating drought issues in the State. According to the analysis of the initial data there is 

strong evidence of severe drought impacts. It is estimated that about 1hr of your time will be 

required to participate in the discussion. The session will be recorded (voice and video) to 

give the researcher enough detail for transcription and analysis. A Research Assistant will to 

help record the interview sessions. The researcher will also ring you for further information 

after the session. This is to help gather opinions of the different participants and their 

perspectives on the subject matter. Data obtained from the session will be treated with strict 

confidence and used for academic purposes only. After the research work, all records will be 

destroyed. If you have any questions or queries, please do not hesitate to contact me.  

Thank you very much in advance for your time and valuable assistance in this research.  

Yours faithfully,  

Abdullahi Hassan Gana 
Doctoral Research Student  
Faculty of Science and Engineering 
University of Wolverhampton  
Wulfruna Street  
WV1 1LY  
Mob: +2348033194624 & +447442332019 
Email: A.hassangana@wlv.ac.uk & Hassangana09@gmail.com 

mailto:A.hassangana@wlv.ac.uk
mailto:Hassangana09@gmail.com
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16. Appendix (H) Publications and presentations 

Publication 

Abdullahi, H.G., Fullen, M.A. and Oloke, D. (2016). Socio-economic effects of drought in 

the semi-arid Sahel: a review. International Journal of Advances in Science Engineering and 

Technology, 1: 95-99. DOI (IJASEAT-IRAJ-DOI-3925). 

Publications under review 

Title: Problems of drought and its management in Yobe State, Nigeria. 

Journal: Weather and Climate Extremes. 

Title: Effects of drought in Yobe State, Nigeria 

Journal: Earth Science Reviews 

Seminars 

‘Built Environment and Engineering Research Seminars’ (BEERS) Series on 18/05/2016. 

Title: Socio-economic effects of drought in Yobe State, Nigeria review. 

‘Built Environment and Engineering Research Seminars’ (BEERS) Series on 17
/
05/2017. 

Title: Socio-economic effects of drought in Yobe State, Nigeria: empirical analysis and 

proposed framework. 

Conference  

International conference on ‘Environment and Natural Resources’ held on 13 November, 

2015 in Dubai. Paper entitled ‘Socio-economic effects of drought in the semi-arid Sahel: a 

review’.  

 


