


Assessing the Causes and Effects of Drought Hazards on Crop Production and the Existential Threat of Climate Change in Ghana’s Northern Savanna Ecosystem: A Cause-effect analysis.


Abstract
The impacts of climate change represent an existential threat that disproportionately affect people and places. Some of these impacts are manifesting in various forms with regional dichotomy but most commonly in the form of seasonal variability in rainfall patterns, rise in surface temperatures, among others. To most peasant farmers in developing countries some of these changes are immediately felt on a local scale as they face immediate decline in crop yields owing largely to stochastic but sometimes long-lasting hydro-meteorological events. Using the mixed methods, the author has demonstrated how climate change induced drought occurrences have culminated into poor crop yields and the seeming food security issues among peasant farmers in Ghana’s northern savanna ecosystem. The study brings to light how available local adaptation and coping solutions only merely represent a microcosm of a losing battle in sustaining livelihoods and eliminating poverty.
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1.0 INTRODUCTION

Drought is a common climatic hazard which affects crop yields across the world (Elagib, 2014). However, the impact is much felt in developing countries which are also confronted with other challenges – economic, technology, human resource and some negative cultural practices (Akudugu, 2012; Yaro & Tsikata, 2013). Significantly, ecologically fragile regions of sub-Saharan Africa, including countries like Mali, Senegal, Niger, Chad, Sudan, among others, are becoming increasingly vulnerable to insufficient rainfall. This has affected not only crop yields but also fluctuating animal and food prices (Yaro & Tsikata, 2013). It is estimated that grain production in countries in the Sahel region has decreased by 36% and in Senegal groundnuts yields have reduced by 59% since 2012 (Yaro & Tsikata, 2013). This suggests that more quantitative and qualitative enquiries in drought assessment may be required for decision support in proper drought management such as mulching, soil conservation, use of drought resistant crop varieties and irrigation (Chaoqing, 2014; Buah et al, 2013). For example, during an agricultural drought and prior to harvest, farmers often ask questions like: how severe is this drought in relation to a previous one; what consequences are likely to follow if the drought continues; how much loses could be counted by way of reduced crop yields (Zhang, 2015; Buah et al, 2013).
Small-scale or peasant farming was and still forms part of a major economic activity for the people in the widespread savannah zones of northern Ghana (GSS, 2014; Yaro & Tsikata, 2013). With climate change projections over the next three or so decades as well as El Nino – Southern Oscillation (ENSO) events set to alter rainfall patterns in most tropical regions of the world, crop yields could suffer further declines (Zhang, 2015; Cororaton et al, 2015). This will likely create situations of, food shortage, increasing food prices and food insecurity (Elagib, 2014; Buah et al, 2013). For these reasons agricultural research institutes are not unlikely to relent on their efforts to developing crop modelling that is common to, or suited to drought conditions (Obeng-Antwi et al, 2002).
Declining crop yields has resulted in a deprivation of means of livelihood since farming constitute the most important economic activity in the northern savannah ecosystem. This has exacerbated the poverty situation across people and places in the northern savanna ecosystem of Ghana (GSS, 2014).
 Yaro & Tsikata (2013), points out that lack of livelihood diversification mechanisms in rural northern Ghana accounts for the widespread poverty in the region. This is because deagrarianisation methods are so notoriously lacking and partly explain why there is the need to invite trans-national co-operations and foreign capital to mechanize farming and to sustain income sources for the people.
The northern savanna ecosystem is one of three ecological belts where food crop production constitutes the single most important economic activity. Unlike the coastal and forest belts where viable economic activities like mining and cash crop production have created wealth over time and space, poverty in this belt is widespread among country folks and farming activities start and end with the onset and cessation of rains. Owing largely to the lack of surface water flows for most parts of the year the impact of drought is felt quicker than areas along the Oti river basin (Pascal et al, 2013). Furthermore, unimaginative but expansive bush burning and deforestation in the area have not been particularly helpful to the course of evapotranspiration rates (Nsiah-Gyabah, 1996). Thus, something different has to be done right and quickly if the situation is to be redeemed.
	
[bookmark: _Toc427247881][bookmark: _Toc427323843][bookmark: _Toc427416699]1.1 PROBLEM STATEMENT

Drought has been a major problem confronting peasant farmers not only in the fragile ecological zones in the Sahel region, but also in some communities in the Sudan and guinea savannah areas (Yaro &Tsikata, 2013). This situation has not seen any reliable improvement over the last three or so decades and looks set to continue (Elagib, 2014; Buah et al, 2013). Several coping strategies have been adopted by the affected farmers in their quest to maintain yields, protect the environment and avert food insecurity. So far whilst this has received wide acceptance and applicability, its sustainability and feasibility remain questionable considering the persistence of declining crop yields and loss of biodiversity. 
There have been proposals about the provision of community dams so as to make possible the availability of water at all times for farmers to cultivate even in the dry season as a way of reducing the problem of water stress, soil moisture deficiency, and loss of income following crop failure. Even though the merits of these proposals of constructing small dams to guarantee uninterrupted surface water supply and crop cultivation have been well anticipated, its acceptability and applicability within this ecological belt have not been fully explored. Previous studies have also not adequately addressed the abrupt nature of drought hazards and their impacts on food crop production (Zhang, 2015). 
Again, the complex nexus of how climate change affects surface water supply, soil and crop growth as well as the dynamic evaluation of the uncertainties in predicting drought impacts on crop yields has not been adequately studied (Chaoqing, 2014).
[bookmark: _Toc421071272][bookmark: _Toc421522637][bookmark: _Toc422388063]The implicit challenge behind these questions is how to address the unpredictable and stochastic nature of drought-related effects on crop yields (Chaoqing, 2014), as well as identify the people’s perceptions on the persistence of drought. It is in the light of these challenges that the study sought to conduct a cause-effect analysis on the impacts of drought and the existential threat of climate change, and reasons why small-scale farmers face persistent declining crop yields in the northern savanna ecosystem.
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The northern savannah ecosystem has often been described as the breadbasket of northern Ghana and serves as a periphery to the other two ecological belts – coastal and forest belts, producing food such as grains, yam tubers, peanuts, among others to feed its huge urban populations (Nsiah-Gyabah, 1996). The income generated from the sales of these food crops serve as the main source of livelihood for the peasant farmers from which the educational and health needs of their families are also met (Pascal et al, 2013). It is feared that climate change impacts and the increasing decline in crop output coupled with the devastating effects of savannah fires could threaten the very existence of this ecological belt given the alarming rate of increase of people falling below the poverty line (Yaro & Tsikata, 2013). Attaining food security, sustaining livelihoods, as well as building resilient communities capable of coping with the brunt of drought and the existential threat of climate change thus provide the necessary justification for this research.
1.3 METHODOLOGY
In terms of approach the mixed method was used in the research. This is a good mix of both the qualitative and quantitative methods of data collection and analysis. The qualitative approach is a very efficient technique in the generation of detailed data on the experiences, perceptions, and beliefs of respondents (Bryman, 2001). The quantitative method on the other hand can prove useful for the analysis of quantifiable data, generalizations and predictions (Smith, 1975). A major asset of the qualitative approach lies in the fact that it creates room for important dimensions to emerge from the cases under study without supposing in advance what those cases will be. Its drawbacks lye in the fact that it can be subjective; it is also inappropriate for predictions and generalizations (Smith, 1975). It is in the light of these strengths and weaknesses of the qualitative and quantitative approaches that the researcher opted for the mixed method which has gained grounds in social science research in recent years. 

RESULTS & DISCUSSION
1.4 CAUSES OF DROUGHT 

Drought has been around and may actually be as old as the advent of the Neolithic period that birthed the agricultural revolution. However, this problem has only seamlessly generated interest by way of serious research in the 21st century when hydro-meteorological events in the Sahel region of West Africa killed hundreds of people and an estimated 2.5 million livestock (Stock, 2004). Although the climate-change-drought-soil moisture nexus have not been fully understood, attributes have been made of it to El Nino - Southern Oscillation (ENSO) Elagib (2014). The ENSO phenomena which occur in the Eastern Pacific has not been fully understood, but climatologists claim it comes with certain effects such as extreme drought conditions in Peru, Ecuador, Indonesia, USA, Western and Southern Africa, and many other regions across the world (Zhang, 2015; Robinson, 1999).
But human induced systematic changes in climate essentially sstimulated by industrialized nations where smoke from industrial chimneys and automobiles (combustion of fossil fuels) as well as CFCs and other greenhouse gases that are released into the atmosphere have exacerbated the problem of global environmental changes. Whereas some optimists hold the view that, these are mere representation of scientific conjectures, no other issue has generated more debate than the climate change discourse through the course of this present century (Cororaton et al, 2015). Yet it is without equivocation that climate change is an existential threat that is manifesting in many ways for people and places including surface heat waves, sea level rise, changes in precipitation patterns, and many other evidences to this effect (IPCC, 2007). 
As has been established thus far, such changes to the earth’s climate system are known to have been driven by both natural and anthropogenic factors (Robinson, 1999; Zhang, 2015). This in tend, affect people and places differently with the developing world being the most affected. For Ghana then, the concerns are cantered on food security, industry, health, among others (Owusu et al, 2014; Owusu & Waylen, 2009). Whatever the case may be the impact of drought related losses and loss of biodiversity represent serious existential threats that hinder poverty alleviation and other forms of deprivation that could compromise the realization of Sustainable Development Goals especially for those inhabiting the northern savannah ecosystem (Nsiah-Gyabah, 1996). But this could also jeopardize efforts geared toward sustaining livelihoods considering the agrarian nature of the Ghanaian economy (GSS, 2012; Yaro, 2006).
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The most immediate effect of drought on the farming sector is a fall in crop production, due to inadequate and poorly distributed rainfall (Chaoqing, 2014). Farmers are faced with an inadequate harvest to feed their families and to fulfill their other commitments (Porter et al, 2014).  An IPCC report opines that `grain crops such as maize, rice, wheat, cowpea, among others are set to suffer up to 5% reduced yields as a consequence of reduced precipitation motivated by climate change (Porter et al, 2014). The same report claims that such changes are projected to be caused by the surface temperature increase which is set to reduce the maturity period of certain grain crops. This will lead to a decline in crop yields in Africa and other tropical regions of the world. 
 The experiences of different rural households in times of drought will be determined by their ownership of assets, access to incomes from other sources and the extent to which these assets and incomes are less affected by drought than are harvests (Ashley, 1999; Nsiah-Gyabah, 1996)). The most vulnerable amongst those hit by drought will be those with few assets to sell (Yaro, 2006), those who most need to purchase grain due to an absence of their own household reserves, and those who cannot gain access to food through other means, like borrowing, coercion or theft (Agnew, 1992; Nsiah-Gyabah, 1996). Thus, for communities undergoing through a period of drought there is always going to be a high, medium and low dimension in terms of effects with the poor and marginalized being the hardest hit (Elagib, 2014). In some cases, most farmers resort to unsustainable means of surviving where land and livestock owners destock to at least adapt to the situation. But destocking is one hell of a choice as the farmers consider their livestock as source of prestige (Stock, 2004), and indeed livestock is used in the payment of bride prizes as part of marital processes in most parts of northern Ghana.

Fig. 1: Frequency distribution of respondents’ take on drought and declining crop yields.
Source: Field work, 2025.
Conspicuously, the effect of drought will be on prices of food and income loss as a consequence of reduced crop yields (Zhang, 2015) (see Fig. 1). Food price hikes has increasingly become a threat to fighting poverty and hunger across the developing world (Potter et al, 2008; Sasson, 2012). This is primarily due to reduced crop yields which creates high demand for grains. However. this has a regional variation as North America, most of Western Europe and parts of south-east Asia are exceptions with high potential of food security. Another indicator used in assessing the effects of drought is loss of income (Chaoqing, 2014; UNFCCC, 2007; Porter et al, 2014). This has a ripple effect as retailors and those who provide goods and services to farmers face reduced business. This leads to unemployment, increased credit risk for financial institutions, capital shortfalls and probable loss of tax revenue for local and national governments (Nsiah-Gyabah, 1996).
[image: ]
Fig. 2: A corn field facing the brunt of drought dries up before the crops are matured enough for harvest.
The negative effects of drought may be seen in environmental losses such as biodiversity (See Fig.2 above) (Agnew, 1992), wildlife habitat, air and water quality (Alessandro et al, 2012), forest and bush fires, degradation of landscape quality and soil erosion (Brooks, 2012). Some of the environmental effects may be short run while others become permanent. For example, wildlife habitat may be degraded through the loss of wetlands, lakes and vegetation (Alley, 1984; Owusu & Waylen, 2009). However, many species eventually recover from these random events (Pascal et al, 2013). Yet the degradation of landscape quality including increased soil erosion may lead to a more permanent loss of biological productivity (Nsiah-Gyabah, 1996). 
Thus, drought as a global problem is on the front foot as observed from the last three or so decades. This is attributed to random and systematic climatic changes and variability as well as anthropogenic activities such as fossil fuel combustion, deforestation and bush burning, the combined effect of which is a source of worry for mainly developing countries including Ghana that have over the years built their economies based on rain-fed agriculture.
1.6 IMPACTS OF DROUGHT ON FOOD CROP PRODUCTION
Although drought is one such phenomenon which is difficult to quantify due to its stochastic nature, its influence on crop yields and the natural ecosystem in general could be notoriously varying (Elagib, 2014). This is because the soil which supports the growth of plants, and flora and fauna loses its moisture so much such that the crops wither prematurely thus reducing their chance of yielding to an almost improbable threshold (Owusu et al, 2014). Yaro & Tsikata (2013), opines that this is particularly the reason why the savannah ecosystem is also so vulnerable to fires because people burn the bush in order to scavenge for bush and forest resources following crop failure.  
Studies have shown that the primary impact of drought is on food production as agriculture is by far the largest water user accounting for approximately 67% of global water withdrawal (Teye, 2011). And drought is said to be the costliest natural disasters to strike the United States and many other countries. So, considering the seemingly agro-based economic foundations of most developing countries, they are often the hardest hit by climate extremes and drought events as was seen in Ghana in the 1980s. The widespread hunger, starvation, wild fires and water crises that accompanied the period are certainly not anticipated and deserve attention if drought impacts are to be mitigated (Barry, 2006). 


Fig. 3: Frequency distribution of adaptation/coping strategies.
Source: Field work, 2025
 One means by which rural households try to make ends meet in times of crop failure stimulated by drought, is by livelihood diversification, mixed farming and migrating to earn income elsewhere (Pascal et al, 2013; Nsiah-Gyabah, 1996). At the same time this reduces the burden on household food reserves. The net effect on farm productivity depends on whether this migration continues into the next cultivation season, thereby reducing the capacity of the household to farm on its former scale (Fig. 3). This is mostly the case where shortage of food is so acute that the household must depend on the earnings of some of its members to feed the rest of the family until the next harvest. Thus, drought conditions can trigger out migration of labor from areas facing the brunt of drought (Agnew, 1992).
The impacts of drought may be dependent on the level of societal development, its per capita GDP and the density of the rural population (Agnew, 1992). The author opines that the impacts of drought may have been responsible for the collapse of some ancient cultures that may have lacked the technical expertise and or, the capital and human assets to deal with the brunt of such climate extremes.
Summarily, for local communities facing the brunt of drought conditions the impacts can be catastrophic, including; loss of income, malnutrition, starvation and out migration (Agnew, 1992). However, such impacts decrease at greater geographic and political distance (Alley, 1984; Elagib, 2014) and some regions or indeed, economic groups who are unaffected do actually benefit from drought events (Agnew, 1992). Thus, particularly salient to drought implications is that, it has a spatial component and can trigger a socio-economic crisis of some magnitude (See Fig. 4).



 






Figure 4: Frequency distribution of respondents’ take on socio-economic effects of drought.
Source: Field work, 2025
1.7 CONCLUSION

In general climate change induced hydro-meteorological events have adverse effects on the production of crops in the northern savanna ecosystem and elsewhere around the world. This existential threat creates vulnerability and low resilience to hydro-meteorological hazards that have been exacerbated by environmental factors as well as socio-economic and demographic conditions. Adaptive measures such as livelihood diversification, mixed farming/cropping and soil conservation methods may represent pragmatic strategies to mitigating the impacts of this global environmental changes and other hydro-meteorological hazards aside drought. In an era in which disaster and risk reduction measures are incorporated into national development planning and policy framework across the world it remains to be seen what state institutions, private businesses and civil society organizations in Ghana make of this situation. For it is commonly said that ‘if you come to Rome do what the Romans do’. We have found ourselves in the mix of a 21st century existential threat and can not afford to play hide and seek else we risk being overwhelmed.
Further research is needed to explore into access and feasibility of climate smart strategies that favor the adoption and use of drought resistant crops and improved crop varieties in the northern savanna ecosystem. This will represent a shift in paradigm from traditional rudimentary adaptation mechanisms towards a more viable and efficient coping strategies and building resilient communities that are immune to this existential threat.
[bookmark: _Toc427247909][bookmark: _Toc427323872][bookmark: _Toc427416729] 1.8 RECOMMENDATIONS

As has been established thus far, poor crop yields and low financial returns, coupled with high resource investment in crop farming partly explains the high prevalence of poverty in the northern savanna ecosystem. Strengthening the farmers’ adaptive capacities through de-agrarianization, institutional and financial assistance, NGOs and Corporate bodies will therefore partly help address this challenge. By releasing the farmers from any emotional and psychological trauma following losses triggered by drought but also increasing their crop output, a stage is set for the peasant farmers to build on a good foundation. 
Opening up the area to some of the country’s bigger market centers through good transport and communication facilities could be crucial in creating access to basic services and trade from both far and near. In addition, the provision of utility services and construction of small community dams could simulate local industrial and economic activities. The resulting multiplier effects will create growth and development which could in tend motivates the youth into embarking on livelihood diversification activities rather than migrating to seek for non-existing opportunities elsewhere. Besides, creating access could help farmers gain access to the latest drought resistant crop varieties, agro-chemicals, weedicides and insecticides to combat the ever-growing pest’s population and to increase crop output.
Working in tandem with the Meteorological Services Department for early warning and drought prediction could aid the course of farmers in the area. Yet such an option is complicated by attitudes and discipline on one hand, and a lack of political will on the other. But a key strategy for the farmers in achieving this goal will be better fighting their course on a united front. The formation of small-scale farmer associations are thus crucial in this fight. This will also enable them to push for access to credit loans to expand their farms and diversify their livelihoods and incomes.
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