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Abstract 

Increase in drought frequency, magnitude and duration affect crop produc-
tion in Kenya. The limited food production resulting from drought leads to 
food insecurity in Arid and Semi-Arid Lands (ASALs) in the Kenya. This 
study reviewed literature on drought trends and its effects on crop yields in 
Kenya from 1950 to 2020. The systematic review was conducted in order to 
establish the drought trends and the effects of droughts on crop yields in the 
country. Content analysis was used for literature review on drought trends 
and its effects on maize, sorghum and wheat production in Kenya. From the 
study, a high uncertainty in global-scale drought trends in the last 60 years 
was established. However, an increase in drought frequency was observed 
from 1950 to 2002 in Africa. Few drought events were experienced in 1950s 
with a notable positive trend in drought frequency observed in 1960s in 
Kenya. In 1970s, an increased frequency and severity of droughts were ob-
served while a decline in drought frequency was noted in 1980s. More fre-
quent and severe droughts in Kenya were also established to have occurred in 
1990s and 2000s. However, a decline in drought frequency and severity was 
reported in 2010s. The severity of the droughts negatively affected crop pro-
duction where food insecurity was experienced in different regions of the 
country. The study also found that drought leads to famine and loss of hu-
man lives. Loss of livelihood such as livestock was also identified. The study 
identified limited information on decadal causes and recurrence of droughts 
and inadequate explanation on why 1950 to 2020 experienced global uncer-
tainty in drought occurrence. 
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Climate Change and Food Security 

 

1. Introduction 

Drought is a natural cyclic climatic event exhibited by deficit in precipitation 
below the seasonal or annual statistical means in a given geographical region [1] 
and [2]. The deficit in seasonal and/or annual rainfall amounts is accompanied 
by high temperatures above the seasonal or annual statistical means. The varia-
tions in seasonal or annual precipitation amounts result in meteorological droughts. 
Meteorological droughts determine the occurrence of other kinds of droughts 
such as agricultural, hydrological and socioeconomic droughts. Therefore, oc-
currence, frequency, severity and duration of droughts are major challenges that 
affect crop production in Kenya. The non-existence of a comprehensive analysis 
of droughts and effects on physical, social environments and food production 
[3], creates the need for this systematic review. Even though, the effects of 
drought are experienced in 40% of the global surface area which is Arid and 
Semi-Arid Lands (ASALs) [4]; these regions have the potential to sustain 
drought resistant food crop production.  

The IPCC predicted increase in global temperatures ranging from 0.3˚C to 
0.7˚C in the coming two decades with increases of 0.3˚C to 0.48˚C by the end of 
the 21st Century [5]. The predicted increase in temperatures is likely to influence 
the precipitation amounts and frequency and heat conditions in different re-
gions of the world. These variations are also likely to be accompanied by in-
crease in drought episodes. Further increased projections of 0.14˚C to 5.8˚C 
every decade with corresponding reductions in crop yields of 11% to 46% by 
2050 were established [6]. The occurrence of frequent droughts with variable 
spatial extents that are accompanied by significant effects on crop production 
and yields in Kenya is a major concern. Additionally, the projected increase in 
drought episodes and subsequent significant impact on food crop production is 
also a major concern. This systematic review was therefore conducted in order 
to establish the spatial and temporal occurrence and effects of droughts on crop 
yields in Kenya. 

Droughts are primarily driven by climate change and anthropogenic forcing 
[3]. Climate change leads to droughts through the variability of global precipita-
tion and warming patterns. In addition, anthropogenic forcing, more particu-
larly industrialization, transportation, energy generation, deforestation and ur-
banization increases the release of Greenhouse Gases into the atmosphere the-
reby influencing the temperature conditions. The increased warm conditions in-
fluenced occurrence of droughts. The severe droughts were also linked to the 
warming of 1.5˚C to 2.0˚C in different regions of the world [7]. The positive 
warming trends in different regions of the world influence the atmospheric con-
ditions where decline in precipitation levels and meteorological droughts are 
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recorded. The resulting variability in atmospheric temperatures influence at-
mospheric precipitation levels hence reduced rainfall in some regions of the 
world. Deficit in seasonal or annual rainfall amounts affects crop production 
where severe to extreme drought events lead to decline and even loss of crops. 
An increase in drought frequency was observed from 1950 to 2002 in Africa. In 
addition, [3] revealed prolonged, frequent and more severe drought trends in 
East Africa in the past two decades. The climatic variations are associated with 
increase in climate change and anthropogenic events in the region [7]. The 
drought events are also common phenomena mostly in the ASALs in the region.  

An uncertain trend in global drought events was recorded in the past six dec-
ades [8]. Further, fluctuations in global drought trends with significant regional 
variations in frequency and severity were also recorded [9]. The notable signifi-
cant fluctuations in global drought patterns affect food crop production despite 
the rapidly increasing demand due to increase in global population. On the other 
hand, Intergovernmental Panel on Climate Change [10] Assessment report 
(AR5) indicated an increase in droughts globally from 1979 to 2002. Meanwhile, 
the variations in climatic conditions exemplified by increase in temperatures 
were established to result in droughts [7]. In addition, a decline in precipitation 
and increase in net radiation also influence drought occurrence [9]. Even though 
fluctuations in drought severity and frequency from 1979 to 2013 were reported 
in USA, 62% of the country was affected by the 2012 drought which was shorter 
yet widespread, and billed as the most severe in the past five decades [9] and 
[11].  

In the past five decades, Africa experienced severe droughts where continental 
droughts were experienced in 1960s, 1970s, 1980s and 1990s [12]. These drought 
events signal a decade return period. Increased frequency of draughts in Africa 
was also realized by the study which indicated a shorter periodicity of three to 
five years of return in the past two decades (1990s to 2010s). The study also 
noted occurrence of single to multi-year droughts in most African countries. An 
increase in frequency and severity of droughts in Sub Saharan Africa (SSA) was 
also projected [2] and [13]. Considering the rapidly increasing annual African 
population; fluctuations in food production results in food supply gap which is a 
major cause for concern. The deficit in food supply in SSA is further heightened 
by the rain-fed food production systems that are wholly dependent on rainfall, 
failure of which crop loss is recorded.  

Significant decline in rainfall was recorded in the Horn of Africa (HOA) from 
1950 to 1963 [14]. The study also revealed occurrence of severe droughts expe-
rienced in 1984 in the region. Longer, severe and frequent droughts were also 
recorded in 1950s, 1960s, 1980s and 1990s in Eritrea, Northwest Ethiopia and 
Eastern Somalia. Moreover, Ethiopia and Sudan recorded severe droughts in 
mid-1980s which resulted in the deaths of 450,000 people [3]. The resulting loss 
of lives limited the farm labour hence reduced food crop production in the re-
gion. Further, the region experienced severe droughts in 1980s, 2000s and 2010s 
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[12] and [15]. The frequent droughts in the HOA have constrained crop produc-
tion leading to food insecurity in the region.  

East Africa was noted to experience a more frequent drought return period; 
once in three years from once in six years since 2005 [3]. The short drought re-
turn period and increased frequency of droughts in the region result in desic-
cated pedological conditions with precipitation deficits and increased heat con-
ditions. These pedo-climatic constraints limit food crop production in East 
Africa.  

In Kenya, droughts are common phenomena where 80% of the land is ASAL 
[16]. The ASALs experience low rainfall between 200 to 500 millimetres (mm) 
annually. Notably, Kenya experienced severe drought disasters in 1950s to 2010s 
[14]. Meanwhile, [17] noted that drought is a cyclical natural phenomenon 
whose recurrence was three to five years in Kenya. Further, single drought 
events were recorded annually from 1965 to 2008; however, multiple drought 
events were also registered in 2011 in Kenya [18]. The occurrences of meteoro-
logical droughts in ASALs lead to agricultural droughts that are exhibited by soil 
moisture deficit hence decline in crop yields. A high rate of vulnerability to 
droughts in Northern and Eastern Kenya with a probability of more than 40% 
chance of annual recurrence was realized [16]. Northern and Eastern regions fall 
within the ASALs in Kenya which experience low rainfall. Even though, the 
ASAL climatic conditions support the growth of drought tolerant crops such as 
sorghum, millet, maize, peas, beans and some fruits, slight variations in climatic 
conditions significantly influence the production of the crops. Development and 
occurrence of droughts may take a short to a long period of time. The elongated 
periods of drought development and durations lead to lags in water availability 
and constrained crop water use. The resulting water stress accompanied by heat 
stress lead to limitation of crop growth and development hence low yields. This 
study reviewed spatial and temporal occurrence and effects of droughts on crop 
yields in Kenya. A review of national drought trends was necessary to identify 
drought occurrence and effects and also lay a foundation for further studies on 
causes of droughts and projections of drought trends in the country. 

2. Drought Trends in Kenya (1950-2010) 

The largest part of the surface area in Kenya is ASAL covering 80% of the land 
[14]. These ASALs experience low rainfall of about 300 mm annually. The 1950s, 
1980s, 1990s and 2000s were registered as having experienced droughts in Kenya 
[16] and [18]. The single to multi-year and three to five years drought recur-
rence period were also reported in the ASALs including Northeastern, Eastern, 
Coastal, and Nyanza, parts of North Rift Valley and Western regions of the 
country. Occurrence of severe droughts in 1950s [19], were also reported. How-
ever, the drought events were infrequent over the decade. The severe droughts 
affected crop production leading to food insecurity in the ASALs in Kenya. Fur-
ther, the food crop farmers recorded reduced incomes hence limited crop pro-
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duction in succeeding years. A notable increase in drought frequency was estab-
lished in 1950s while 1960s experienced severe drought [20]. In addition, mod-
erate drought was also monitored in Kenya in 1965 [14]. The occurrence of 
droughts in the 1960s was a major agricultural set-back for the ASALs in Kenya 
which are predominantly drought prone yet majority of the inhabitants depend 
on rain-fed crop production.  

According to the following studies conducted in Kenya [19] and [20], severe 
droughts were experienced in early 1970s in Kenya. These droughts covered a 
large period of the decade indicating a significant increase in frequency of the 
droughts from the previous decade. Meanwhile, a cyclical nature of droughts in 
Kenya which was experienced in 1970s and 1980s was identified [17]. In addi-
tion, United Nations Development Programme found that the mid to the late 
1970s experienced widespread droughts in Kenya [21]. Further, concurrence in 
the following studies [20] and [21] indicated that Kenya experienced drought in 
1979/1980. Furthermore, severe droughts also occurred in early 1980s in Kenya 
[19]. Meanwhile, drought events are common phenomena in Kenya where per-
sistent events were experienced between 1982 and 1993 [22]. In 1983/1984; 
widespread droughts were experienced in Eastern Kenya [17] and [21]. In con-
currence with these findings, [14] also reported that Kenya experienced extreme 
drought in 1984 after the El Niño event.  
Kenya experienced droughts in 1991/1992 in the ASALs in Northeastern, East-
ern and Rift Valley regions [17]. Further, Kenya experienced four drought pe-
riods in 1991/1992, 1992/1993, 1995/1996 and 1998/2000 in the decade 1991 to 
2000 [23] and [21]. The short return period is indicative of the increased effect 
of the phenomenon on crop production. Additionally, the 1990s experienced 
higher drought recurrence which was experienced in 1991, 1994, 1997 and 1999 
[18]. Further, increase in regional expanse of droughts in Kenya over the 
mid-20th Century was also reported [2]. The frequent droughts in the mid-20th 
Century affected large populations of people as indicated in Table 1 [24] and 
[25]. 
The frequent drought trends indicated in Table 1 [24] and [25] had significant 
effects on the people in the affected areas in Kenya. Consistently high frequency 
of droughts in the decade spanning 2001 to 2010 was also recorded in Kenya [2] 
[24] and [25]. These droughts were near annual in occurrence and exhibited 
multi-year events of droughts from 2002 to 2010. Furthermore, occurrence of 
severe droughts in Kenya between 2000 and 2006 which resulted in widespread 
effects on millions of people was established as indicated in Table 1 [24] and 
[25]. Further, drought events were also reported in Kenya in 2004 [23]. In con-
currence with these findings, [17] [20] and [21], also established occurrence of 
drought in 2004 and 2005 in Kenya. Further, 2006 was a major drought year in 
Kenya [2]. Meanwhile, a run in drought recurrence in the past decade of 2008 
was pointed out [19]. Additionally, the country experienced droughts in Kenya 
in 2008 [17]. The continued drought trend was also recorded in Kenya where the 
country experienced droughts in 2008/2009 [23].  
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Table 1. Droughts in Kenya and number of people affected. 

Year Number of people affected 

1975 16,000 

1977 20,000 

1980 40,000 

1984 200,000 

1992 1,500,000,000 

1995 - 1996 1,400,000,000 

1999 - 2000 4, 400,000,000 

2004 - 2006 3,500,000,000 

Source: [24] and [25]. 

 
Increased frequency of droughts was experienced in Kenya from 2009 to 2011 

[26]. However, weak droughts were experienced in Kenya in 2009 after an El 
Niño event [14]. Additionally, the declaration of the 2010 drought in Kenya as 
extreme was also revealed [27]. Notably, the high frequency of droughts at the 
beginning of the 21st Century is a continuity of the high frequency of droughts 
pointed out at the end of the 20th Century. In addition, the 21st Century droughts 
were associated with El Niño events, climate variability and change which were 
consistent with increase in anthropogenic forcing.  

A negative fluctuation in drought frequency was observed over the decade 
spanning 2011 to 2020. However, droughts were experienced in Kenya in 
2010/2011 [3] where the 2011 drought was considered a major event [27]. Addi-
tionally, a near annual drought trend was recorded in Kenya in 2012 and 2016 
[3]. Meanwhile, the second half of the decade experienced severe to extreme 
droughts where the 2016/2017 drought was declared as a national disaster and 
was regarded as an extreme event [27].  

3. Effects of Drought on Food Crop Production 

Droughts result in long-term deficit in water and high temperatures [28]. The 
low soil moisture and high soil and atmospheric temperatures limit crop growth 
and development and can limit crop yields at the phenological stages. Addition-
ally, water stress and high temperatures experienced during drought periods ne-
gatively influence crop yields [3]. In concurrence with these findings, droughts 
in SSA triggered food crises due to deficit in water and extreme temperatures 
that impede crop growth and development hence decline in yields [15]. The 
study also reported that the biophysical and socioeconomic effects of droughts 
significantly affect food production in SSA. Meanwhile, an increase in the fre-
quency of agricultural droughts by 50% to 100% by 2090 was also predicted [3]. 
The predicted increase in agricultural droughts are likely to negatively influence 
food crop production and lead to food insecurity if not timely and adequately 
checked.  
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Even though, some crops such as sorghum and millet can withstand drought 
events, [29] reported a comparative decline in maize yields that was related to 
drought events on a global scale. The study also revealed a higher sensitivity of 
maize to droughts than wheat at the reproductive stages where yields are im-
paired. Occurrence and frequency of droughts limit the available soil moisture 
and increase the atmospheric temperatures which constrain crop water and soil 
nutrient absorption. Therefore, the pedo-climatic inhibitions on water and nu-
trients absorption by crops result in stunted crop growth and reduced yields.  

Severe drought episodes were recorded in the last eight and a half decades in 
the HOA which significantly affected crop production [14]. Further, droughts 
were established to result in migration of farmers from the drought-prone re-
gions in East Africa thereby leading to reduced farm labour [3]. The reduction in 
farm labour results in low crop production. Furthermore, the study reported a 
significant decline in income for crop farmers due to drought episodes in East 
Africa. Additionally, drought significantly limits growth and development of 
crop roots and other phenological processes and delays maturation therefore li-
miting crop yields hence food insecurity [15]. Further, apart from effects of 
drought on food crops, cash crops such as tea which accounts for 20% of the to-
tal exports earnings in Kenya are significantly affected by droughts where water 
stress leads to low yields [23]. The ASALs in Kenya that cover approximately 
80% [16] of the entire surface area are prone to droughts which limit crop yields 
in the regions.  

Even though agriculture is a vital sector of Kenya’s economy, drought is a 
major limiting factor to crop production. The sector contributes 26% to the 
Gross Domestic Product while formally and informally employing 18% and 70% 
respectively [30]. Varying effects of droughts on different crops grown in Kenya 
was also indicated as significant [23]. The significant effect of drought was also 
established where the event was considered as the most common abiotic factor 
affecting crop production in Kenya [31]. The study also associated the risk of 
food insecurity in Kenya with the event. Additionally, droughts determine crop 
planting dates, weeding time, crop physiological development and nutrient 
composition besides the maturity time. Further, droughts cause crop loss due to 
water stress and development of new crop diseases and spread of pests which at-
tack and destroy crops thereby limiting yields [26].  

Even though Kenya experienced severe droughts in 1970s which resulted in 
low crop yields and affected about two million people [20], resilience to drought 
conditions by some crops such as sorghum and millet offered an opportunity for 
food security. Meanwhile, a cyclical nature of droughts in Kenya which was ex-
perienced in 1975, 1977 and 1980 where the events were accompanied by crop 
loss leading to famine was identified [17]. In addition, the mid to the late 1970s 
experienced widespread droughts in Kenya [21]. The widespread droughts had a 
negative effect on national crop yields occasioned by large food shortages in 
1970s hence widespread food insecurity in the country. An occurrence of severe 
droughts in early 1980s was also reported [19], while persistent drought events 
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in Kenya between 1982 and 1993 were also pointed out [22]. These persistent 
droughts in Kenya affected crop yield levels where massive crop loss was rec-
orded. Furthermore, in 1983/1984, Kenya experienced widespread droughts that 
were accompanied by severe deficit in food supply and inaccessibility with ap-
proximately 200,000 people mostly in Eastern Kenya being affected [17] and 
[21]. In concurrence with these studies, [14] also found that Kenya experienced 
severe drought in 1984 where extreme droughts were experienced after the El 
Niño event leading to massive crop loss. The frequent severe droughts in 1980s 
resulted in large food deficits in Kenya which led to relief food importation as 
indicated in Table 2.  

Weak droughts were experienced in Kenya in 1991 after the El Niño event 
[14]. These droughts extended to 1992 where the ASALs in Northeastern, East-
ern and Rift Valley regions experienced significant effects including food inse-
curity experienced by 1.5 million people due to decline in crop yields [17]. 
Kenya also experienced frequent droughts from 1991 to 2000 [23] and [21]. The  
 
Table 2. Chronology of drought incidences in Kenya since 1950. 

Date Region Remarks 

1950 
Central, Coast, Eastern, Nyanza, 
Western and Rift Valley Province 

Very Severe in Coast 

1952-1955 
Eastern, South/North of Rift Valley 
Province 

Droughts followed by floods, cattle 
mortality at about 70% - 80% in 
Maasai land 

1960-1961 Widespread 
Rains about 50% long-term mean, 
Nairobi water shortage, wildlife 
death in Nairobi National Park 

1972 Most of Kenya 
Human and Livestock death in  
the Northern Districts, Maasai  
cattle losses about 80% 

1973-1974 Eastern, Central, Northern Regions Crop production paralyzed 

1974-1976 Central, Eastern, Western, Coast 
Famine in Eastern Province, water 
shortages, migration of people and 
livestock, large food deficits 

1980 Eastern Province Large food deficits 

1981-1983 Countrywide 
Severe food shortages in Eastern 
Province, less in Central Province 

1984 
Central, Rift Valley, Eastern and 
North Eastern 

Moderately severe in Eastern  
Province, relief food imported 

1987 Eastern and Central 
4.7 million people dependent on 
relief food, power and water  
rationing 

1992-1994 Northern, Central, Eastern Provinces  

1999-2000 
Countrywide except West  
and Central belt 

 

Source: Adapted from [7], as modified by [33]. 
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increased frequency of droughts in 1990s significantly affected crop yields in 
Kenya. Moreover, increase in cases of droughts in Kenya over the mid-20th Cen-
tury was also reported [2]. The increased frequency of droughts in the ASALs of 
Kenya was compounded by food insecurity over the decade due to the low sea-
sonal rainfall and low soil moisture resulting from near annual droughts. Addi-
tionally, in 1995/1996 Kenya experienced drought where approximately 1.4 mil-
lion people suffered food insecurity [17]. In 1998, an increase in drought runs 
which span a decade in Kenya was registered [19]. Increased effects of drought 
were also experienced in 1999/2000 where 4.4 million people were affected in 
Kenya [17]. Meanwhile, [32] established that the 1999/2000 drought in Kenya 
was registered as the most severe event in the past 50 years. In addition to the 
resulting crop loss and loss of human lives, droughts limited the availability of 
farm labour and disposable income resulting in decline in food crop production. 
Further, the 2000 drought in Kenya [20], was the most severe in 37 years thereby 
affecting about four million people in the country. Relative to theses droughts, it 
is noteworthy that the 1990s was the most drought-prone period in the entire 
period under study. The frequent droughts therefore increased lag time and re-
sulted in adverse pedo-climatic conditions that impeded crop production with 
severe effects in Kenya as indicated in Table 2.  

In the 2000s, Kenya experienced droughts annually [2]. Major droughts oc-
curred in Kenya in 2003/2004 where approximately 2.23 million people suffered 
famine events [16]. The negative effects of droughts were elaborated by UNDP 
(2005) and [20] who revealed that the 2004 drought in Kenya led to crop failure 
and food insecurity. Meanwhile, approximately 3 million people were affected by 
droughts in Kenya in the same year [17]. Further, 2006 was a major drought year 
in Kenya with 2.97 million people affected [16] while a drop in crop yield was 
reported in the same year [2]. Additionally, 1.4 million people were affected by 
droughts in 2008, while 10 million people experienced famine in Kenya in 2009 
[17]. However, weak droughts were experienced in Kenya in 2009 after an El 
Niño event [14]. Besides, droughts experienced in Kenya from 2009 to 2011 
caused decline in sorghum yields thereby a significant increase in food insecurity 
was recorded in the country [26]. In 2010, an extreme drought occurred in 
Kenya leading to devastating crop loss [27].  

Significant effects of droughts [33] were established to have affected a large 
population in Kenya. Additionally, the studies established mortalities resulting 
from droughts in the country. Further, the studies indicated that large numbers 
of livestock was also affected in addition to a similarly large spatial extent that 
was affected by drought thereby leading to loss of crops hence famine in the 
country. 

During the 2010/2011 droughts in Kenya, crop production was severely af-
fected [3] and [27]. In addition, about 3.75 million people were affected during 
the 2011drought event [16]. Meanwhile, in 2012, 30% loss in crop yields was ex-
perienced in Kenya due to droughts [3]. Moreover, droughts occurred in Kenya 
in 2012 and 2016 [3]. These drought events had significant effect on crop pro-
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duction in Kenya. Meanwhile, the 2016/2017 drought was declared a national 
disaster which was also regarded as an extreme event in Kenya [27]. The occur-
rence of severe to extreme droughts over the decade resulted in low crop yields 
hence food insecurity most particularly in the affected ASALs. The study also 
indicated that in 2016, drought resulted in crop loss thereby affecting about 3 
million people in the country. Even though the droughts experienced in Kenya 
from 2011 to 2020 severely affected crop production and a large population, 
there was a notable decline in the frequency of droughts over the decade.  

4. Conclusion 

Drought severity and recurrence indicated fluctuating patterns in different parts 
of the world thereby indicating a high uncertainty in global-scale trends in the 
past 60 years. Severe droughts were experienced in the 1990s and 2000s at the 
global scale. However, moderate droughts were experienced in all the continents 
in the 20th Century. Some regions of the world such as Sahel region of Africa in-
dicated increasing drought trends and projections of drought increase in fre-
quency and severity; hence were considered drought hot spots. Africa was also 
identified as the most drought-vulnerable region in the world. Minimal drought 
events were noted in 1950s in Kenya; however an increasing drought trend was 
established in the succeeding decade. A notable continuous increase of drought 
frequency from the previous decade was recorded in Kenya in the 1970s. Mean-
while, a decrease in drought events was observed in the country in 1980s. In the 
1990s and 2000s, there was a significant increase in drought frequency in Kenya 
which decreased slightly in 2010s. Relatively low crop yields were hence record-
ed with increase in drought frequency in Kenya. The increased frequency and 
severity in drought events in the last two decades significantly affected crop 
yields leading to food insecurity in the country. Severe droughts and resulting 
famine and food insecurity resulted in loss of human lives. Loss of livestock was 
also experienced. The study identified limited information on decadal causes 
and recurrence of droughts and inadequate explanation on why 1950 to 2020 
experienced increase in drought occurrence in Kenya. 
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