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Introduction

The increase of climatic variability during the past 
twenty years has been characterized by disas‑
trous droughts world over (Houghton et al. 2001; 
Manatsa et al. 2010). Drought is a complex phe‑
nomenon that affects more people, worldwide, 
than any other natural hazard and results in seri‑
ous economic, social, and environmental impacts, 
and although drought affects virtually all climatic 
regimes and has significant consequences in both 
developed and developing countries, its impacts 
are especially serious in developing countries 
where dryland (rainfed) agriculture predomi‑
nates (Wilhite 2003). Due to limited resources 

developing countries become vulnerable because 
they find it difficult to adapt, socially, technologi‑
cally and economically (Some’e et al. 2012). For in‑
stance, in Zimbabwe, where agriculture is largely 
rainfed (Manatsa et al. 2012), it was estimated 
that 1.4 million people required food aid during 
the 2011‑2012 agricultural period as a result of 
drought induced chronic food insecurity (http://
www.fews.net/zimbabwe). In Zimbabwe, more 
than 60% of the population depends on rainfed 
subsistence or semi‑subsistence farming for live‑
lihood and is vulnerable to drought (Makaudze 
& Miranda 2010). 

Though coining a concise definition for drought 
is not easy, all definitions seem to agree that 
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drought is a condition of insufficient moisture 
caused by a deficit in precipitation over some time 
period (Hallack‑Alegria & Watkins 2007). In this 
study we define drought as a meteorological phe‑
nomenon characterized by a prolonged and abnor‑
mal moisture deficiency (Kim & Valdes 2002). How‑
ever, mindful of the fact that the concept ’drought’ 
has been subjected to varied interpretations, in this 
study we coin the operational term ’drought year’ 
to connote a year in which the total annual rainfall 
received at a place is less than sixty year average 
annual rainfall received at that place, the minimum 
amount required for ’normal’ rainfed crop produc‑
tion in Zimbabwe (Manjengwa et al. 2012). Thus, 
a meteorological station would have experienced 
a drought year if its total annual rainfall fell below 
the long‑term average of the annual rainfall re‑
corded in the area in which the station is located. 

Geographical patterns  
of rainfall in Zimbabwe

In Zimbabwe, the amount of rainfall received is 
distributed according to agro‑ecological regions 
(Fig. 1). The average annual rainfall received in 
the country is highly variable, spatially, rang‑
ing from from 337 mm in the extreme southern 
part of the country to 1110 mm on the Eastern 
Highlands (Mazvimavi 2008). Like in the rest of 
the southern African region, rainfall variability 
occurs at all timescales (Mason & Jury 1997; Ty‑
son & Preston‑Whyte 2000; Reason & Rouault 
2002), making the country susceptible to severe 
droughts. As shown in Figure 1, Zimbabwe is di‑
vided into five main agro‑ecological zones, the 
more moist agro‑ecological regions I, II and III 
from the relatively more arid ones, termed re‑
gions IV and V. In regions I, II and III average an‑
nual average rainfall varies from 650 mm to well 
over 1000 mm, while in agro‑ecological regions 
IV and V it ranges from amounts below 450 mm 
to 650 mm (Vincent & Thomas 1960). Therefore, 
technically speaking the 650 mm isohyet is the 
divide between the moist and the arid areas in 
the country. The arid areas are characterized by 
erratic rainfall and frequent dry spells, rendering 
crop production completely uncertain. On the oth‑
er hand crop cultivation is more widely practiced 
in agro‑ecological regions I, II and III. Over 80% 
of Zimbabwe’s population lives in the communal 
areas, most of which are located in the drought 
prone agro‑ecological regions III and IV (Fig. 1). 

In a typical drought year the environmental condi‑
tions that prevail are akin to aridity, and are there‑
fore not different from those ascribed to agro‑eco‑
logical regions IV and V. 

In Zimbabwean arid environments, climate 
change could aggravate droughts because of the 
enormous challenges that it generates for agricul‑
tural and water resources planners and managers, 
a situation that could be compounded by dearth of 
information about whether the current problems of 
water scarcity in the country are the result of natu‑
ral climate variability, or enhanced greenhouse ef‑
fects, or simply poor water resources management 
practices (Mazvimavi 2008). Recent debates on 
rainfall variability have revealed serious disagree‑
ments on this subject. In some scholarly circles it 
has been concluded that rainfall in Zimbabwe is 
progressively declining due to global warming (Ma‑
karau 1995; Unganai 1996; Mason & Jury 1997; 
Chamaille‑Jammes et al. 2007; Thierfelder & Wall 
2010), suggesting that the increasing frequency of 
drought is the outcome of climate change. To the 
contrary, research by Mazvimavi (1989) did not re‑
veal any discernible trends, while Nicholson (2000) 
reported decadal variations of rainfall during the 
1950‑1989 period as a recurrence of conditions 
that have been previously experienced, rather than 
a new phenomenon. Without conclusive evidence 
on the link between climate change and patterns 
and trends of drought occurrence in Zimbabwe it 
remains necessary to undertake a geospatial and 
temporal analysis of rainfall variability so as to 
plan better for this hazard. This is important be‑
cause in Zimbabwe, as is the case with the rest 
of Africa, rainfall variability poses stress on virtu‑
ally all sectors of the economic activity and social 
well‑being. Furthermore, since the national econo‑
my is largely agro‑based and principally rainfed, 
drought poses serious threats to food security 
and livelihood sustainability. In Africa as a whole, 
chronic overuse and water stress is high for 25% of 
the population, while 13% of the population expe‑
riences drought related problems, though modest 
increases in water use could reduce constraints on 
economic development, pollution, and challenges 
to human health (Vörösmarty et al. 2005). Proper 
management of droughts requires knowledge 
of the expected frequency of specific low magni‑
tude precipitation totals for a variety of durations 
(Núñez et al. 2011). 

While some research has been done on drought 
quantification and a large number of drought 
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analyses are found in literature (Kim & Valdes 
2002), including drought indices (Heim 2002), in 
Zimbabwe attention still needs to be given to geo‑
spatial and temporal characteristics of drought 
years and aridity. Gaps still exist in what is known 
about geospatial and temporal patterns of drought 
occurrence. This is partly because the msecha‑
nisms underlying these patterns are not yet fully 
understood, while disagreements on the mecha‑
nisms that are responsible for these patterns are 
copious in existing literature (Manatsa et al. 2011). 

Consequently, research is needed to understand 
the spatio‑temporal complexity of droughts under 
climate change due to the spatio‑temporal vari‑
able nature of precipitation (Ashok et al. 2011). 

In southern Africa, research is made even more 
necessary by the fact that drought events are still 
largely monitored by a ’percent of normal’ index. 
Although this is considered as effective in analyz‑
ing a single region or a single season, it falls short 
of adequately representing the earlier identified 
important drought dimensions (Manatsa et al. 

Figure 1. Agro‑ecological regions of Zimbabwe (adapted from OCHA 2009).
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2010). Besides, most of the research on drought 
has tended to focus on the rain season and the 
immediate period preceding it. In some research 
it has been argued that the characteristics of the 
growing season are influenced by how rainfall 
is distributed rather than by the total amount of 
rainfall received (Twomlow et al. 2006). A related 
argument that has been advanced is that there is 
no correlation between total rainfall received and 
crop yields, and consequently the years with high‑
est rainfall records do not necessarily correspond 
with the years in which the highest crop yields are 
recorded (van Oosterhout 1996), though some 
research has established that in some semi‑arid 
areas of Zimbabwe high spatial and temporal 
rainfall variability during the growing season in‑
creases the risk of mid‑season dry spells (Mupang‑
wa 2008; Mupangwa et al. 2011). Some evidence 
from the research cited above has shown that the 
’goodness’ of rainfall distribution is determined 
by the probability of dry spells (Stroosnijder 2007; 
Nyakudya & Stroosnijder 2011). Conclusions 
drawn from this research seem to demonstrate 
that poor distribution of rainfall over time consti‑
tutes a more common cause of crop failure than 
absolute water scarcity due to low cumulative an‑
nual rainfall (Barron 2004; Muhammad & Reason 
2004; Barron & Kwacha 2005). 

While these arguments imply that the produc‑
tivity of a cropping season is a function of how 
rainfall is distributed in a cropping season rather 
than the total amount of rainfall received, in re‑
ality all the rains that fall during any time of the 
year play an important role in agriculture, either 
directly by augmenting water supplies for live‑
stock on which most small scale farmers depend 
for draught power, or indirectly by replenishing soil 
moisture reserves. Antecedent soil moisture is vi‑
tal for crop farming and pasture regeneration. Re‑
search in conservation agriculture in Zambia and 
Zimbabwe has demonstrated that water‑efficient 
cropping systems are partly based on soil mois‑
ture status (Thierfelder & Wall 2010). Unlike pre‑
vious studies on drought, therefore, this study is 
unique because it puts into consideration the total 
amount of rainfall received per year as opposed 
to the rainfall that is received during the cropping 
season only. 

Whereas the rainfall thresholds that were used 
to delimit Zimbabwe’s agro‑ecological regions 
are important for understanding the long‑term 
average annual rainfall distribution for the whole 

country, the interpolation of the threshold values 
across the country could be improved through 
geospatial and temporal analysis. The purpose of 
this research study is therefore to determine the 
geospatial and temporal variability of the arid 
zones in Zimbabwe, using archival rainfall data for 
the period between 1940 and 1999. 

materials and methods

The methodology of this study was two‑pronged, 
embracing temporal (time series) analysis and 
geospatial analysis, as detailed below. Archival 
data on Zimbabwe’s average annual rainfall was 
statistically analyzed for trends. To achieve this 
objective time series analysis of annual average 
rainfall data was performed for 67 meteorological 
stations for the period between 1940 and 1999. 
The first step involved the classification of stations 
into clusters according to the average annual rain‑
fall they received between 1940 and 1999. This 
clustering was achieved through a Getis Ord hot 
spots analysis (HSA). ESRI ArcGIS 9.3 was used 
to perform the analysis. The database files that 
were used in the HSA were created in Microsoft 
Excel. Besides providing a visual impact on spatial 
distribution, HSA unveils the general geographi‑
cal patterns that are dominant in a region, which 
would not have resulted by chance. This is impor‑
tant, considering the need for understanding pat‑
terns of drought years in an environment where 
the food security and livelihoods of the majority 
of people directly depend on rainfed agriculture, 
making water resources planning a critical ele‑
ment of any successful agricultural year. The Ge‑
tis Ord (Gi) HSA identifies clusters of higher and 
lower magnitude than would be randomly found 
and its statistical output is in the form of a Z score, 
referred to as a GiZ score. For each cluster, the 
average annual rainfall was calculated by dividing 
the product of sixty (for the sixty years being con‑
sidered in this study) and the number of stations in 
that cluster into the sum of the total annual rainfall 
values for the stations in the cluster. The formula 
that was used was:

x x N= ( )−∑ 60
1

 

where x – cluster’s average annual rainfall,
x∑ – total annual rainfall received by the sta‑

tions in a given cluster over a period of 60 years,
and N – the number of stations in the cluster.
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Time series graphs were plotted for the average 
annual rainfall received by the stations in each clus‑
ter. For each station the drought years were consid‑
ered to be the number of years in which the total 
annual rainfall received by the station was less than 
the cluster’s average annual rainfall. Thus a station 
was considered to have experienced a drought year 
when its total annual rainfall was below normal, i.e. 
the cluster’s average annual rainfall. The total num‑
ber of drought years was determined for each of 
the six decades included in the study.

As part of the geospatial analysis of drought 
frequency, GiZ scores for the number of drought 
years experienced at each station for each decade 
were computed and spatially interpolated. The GiZ 
scores were kriged and for each decade isarithms 
for the GiZ scores were plotted on a base map. 
This provided an alternative mechanism for com‑
paring the geospatial and temporal characteris‑
tics of drought years without the need to delineate 
homogeneous precipitation regions. The delinea‑
tion of homogeneous precipitation regions (region‑
alization) is normally considered as necessary for 
investigating frequency and spatial distribution of 
meteorological droughts (Satyanarayana & Srini‑
vas 2011). Satyanarayana and Srinivas (2011), 
however, argue that the conventional methods 
of regionalization which use statistics of precipi‑
tation as attributes to establish homogeneous re‑
gions have the limitation that they cannot be used 
to form regions in ungauged areas, and they may 
not be useful to form meaningful regions in areas 
having sparse rain gauge density.

Areas of high drought frequency were charac‑
terized by GiZ scores that exceeded 1.96. These 
are the areas that were termed arid zones. From 
a statistical viewpoint, the 1.96 score is the ap‑
proximate value of the 97.5 percentile point of 
the distribution. The GiZ scores were kriged and 
isarithms joining areas of equal GiZ score values 
were generated. The next step involved testing if 
inter‑decadal variations in aridity were statistically 
significant. Prior to the significance testing the Sha‑
piro‑Wilk test was performed to check the normal‑
ity of the data. This was an important step in the 
selection of appropriate significance tests. Data 
for two of four of the decades revealed absence 
of normality. Consequently, the Kruskal‑Wallis test 
was employed to perform the significance testing. 
The test was performed at 95% confidence level. 
The Statistical Package for the Social Sciences was 
used to perform the test. Statistically significant 

differences between GiZ scores were considered 
to be an indicator of changing intensity of aridity 
and therefore an indicator of climate change. The 
H0 tested was: “There is no difference between the 
GiZ scores for the drought years experienced by 
different clusters during the six decades”. 

results 

temporal variability of average annual 
rainfall and drought years in Zimbabwe

Average annual rainfall in Zimbabwe is extremely 
variable. Figure 2 shows the clusters that resulted 
from the HSA of rainfall data, while Table 1 pre‑
sents the general rainfall characteristics of each 
cluster. However, with the exception of the Central 
cluster, there has been a general decline in the 
average annual rainfall received throughout Zim‑
babwe, as shown by the regression equations for 
trend lines in Figure 3 (b, c, d and e). 

In general (as shown in Table 1) clusters that 
registered the highest GiZ scores are the once 
whose average annual rainfall values are the high‑
est. In each cluster the average number of drought 
years has been fluctuating. However, these aver‑
ages may not reveal much since there are some 
stations in each cluster which have experienced 
higher values, thus demonstrating that trends of 
aridity vary geographically. Using our definition 
of drought year, it can be noted that the eastern 
region, which receives the highest average annual 
rainfall in the country, is highly prone to drought. 
Some areas that occur in this region have experi‑
enced arid conditions (with GiZ scores exceeding 
1.96) in all decades except the 1960‑1969 and 
1980‑1989 periods.

With the exception of the Western cluster, 
which receives the lowest amounts of rainfall in 
the country the most widespread droughts in Zim‑
babwe were experienced during the 1992‑1993 pe‑
riod. However, the most widespread drought took 
place during the 1990‑1991 period when 98% 
of the stations in Zimbabwe received less than 
650 mm of rainfall. Even though the total number 
of drought years that were experienced fluctuated 
in all clusters, the more northerly clusters, namely 
the Eastern, Southeast‑Northwest and Northeast‑
ern clusters, have experienced an increase in the 
average number of drought years between 1970 
and 1999. This trend can be explained by prevail‑
ing rainfall trends (Fig. 3), which show a general 
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decline in rainfall in all clusters during this period, 
though the Central cluster is an exception.

It can therefore be concluded that drought 
patterns of drought years in Zimbabwe are not 
only oscillatory but are also linked to a gradual 

longterm decline of rainfall (Fig. 3). However, the 
actual geospatial patterns patterns of drought 
year frequency could only be revealed through 
a Getis Ord hot spots analysis (HSA) as discussed 
in the next section of this paper.

Figure 2. Rainfall clusters in Zimbabwe.

Table 1. Characteristics of the rainfall clusters between 1940 and 1999.

Cluster name

Number  
of stations 
in cluster 

(N)

∑x

Average 
annual 
rainfall

(∑x(60N)–1)

Average number of drought years per cluster

1940‑49 1950‑59 1960‑69 1970‑79 1980‑89 1990‑99

Eastern 11 735768.0 1114.8 7 6 7 6 7 7

Northeastern 18 893376.0 827.2 5 4 6 5 5 6

Southeast‑Northwest 17 597516.0 585.8 4 2 4 2 4 4

Central 6 240192.0 667.2 7 5 7 5 7 6

Western 14 461664.0 549.6 6 4 7 4 7 6
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spatial variability of drought years  
in Zimbabwe

As shown in Figure 4, results from the Getis Ord 
(Gi) HSA indicate that drought year occurrence 
is a highly variable phenomenon in Zimbabwe, 
ranging from the Western cluster (Fig. 2), where 
it is almost a permanent feature in a pronounced 
arid zone (with GiZ scores exceeding 1.96 in five 
consecutive decades) to the Eastern cluster where 
drought years are an intermittent phenomenon. 
It is interesting to note that aridity is a well‑es‑
tablished and almost permanent feature in the 
southwestern part of the country, which receives 
the least average annual rainfall in the country, 
and also a common feature of eastern Zimbabwe, 
which constitutes the wettest part of the coun‑
try (Fig. 4). In the western part of the country, 
all the areas whose average decadal GiZ scores 
are greater than 1.96 are spatially linked to this 
region. A unique phenomenon that developed in 
eastern Zimbabwe during the 1990‑1999 decade 
is the emergence of disjointed pockets of aridity 
spreading over the northern flanks of the East‑
ern cluster and the southeastern margins of the 
Northeastern cluster (Fig. 4).

This area is part of agro‑ecological region III 
(Fig. 1), which is usually considered as a relatively 
moist area. The emergence of disjointed pockets of 
aridity during the 1990‑1999 decade, suggests that 
there are some localized confounding conditions 
that had an influence on rainfall distribution during 
this period. Having analyzed the general patterns 
of drought years in the country it remained neces‑
sary to examine the extent to which the differences 
in patterns were statistically significant. 

Table 2 shows the results of the Kruskal‑Wallis 
test of the GiZ scores for the drought years that 
were recorded in all rainfall clusters between 
1940 and 1999. 

As shown in Table 2, in all cases drought occur‑
rence was differed significantly between clusters, 

showing that different clusters have experienced 
different patterns of aridity.

discussion

This study has revealed both sporadic oscillatory 
patterns and trends of drought year occurrence. 
The results from the study indicate that in Zimba‑
bwe drought occurrence is highly variable, both 
geospatially and temporarily. The results also 
show that there is a well‑established and persis‑
tent core arid zone which is confined to the south‑
western part of the country. The Kruskal‑Wallis 
test revealed statistically significant differences 
between the GiZ scores for the number of drought 
years recorded in the five clusters that occur in 
the country. What is interesting is that all areas 
whose average GiZ scores exceed 1.96 in all the 
six decades are located either in the southwestern 
and northeastern flanks of the country. Unlike the 
southwestern arid zone which is continuous and 
persistent the northeastern zone is intermittent, 
and in some cases ‘leap frogging’, as has been the 
case during the 1990‑99 decade. 

The southwestern arid zone nestles in the 
same region where anticyclonic conditions persist 
in summer. It is already an established fact that 
anticyclonic conditions prevailing in the region 
are characterized by rainfall suppression due to 
subsidence (Unganai & Manson 2002). Aridity re‑
sults from the presence of dry, descending air and 
occurs mostly in places where anticyclonic condi‑
tions are persistent (Some’e et al. 2012). However, 
it could not be established within the scope of this 
study whether the complex, but cyclic patterns of 
drought years occurrence has any synergy with 
patterns of the suggested anticyclonic conditions. 
What is evident though are decadal variations 
in average annual rainfall, confirming findings 
from earlier research, which have shown that 
rainfall is highly variable on all timescales (Ma‑
son & Jury 1997; Tyson & Preston‑Whyte 2000; 

Table 2. Results from the Krusak‑Wallis test for the GiZ scores for the number of drought years recorded in different 
clusters between 1940 and 1999.

GiZ scores for 
1940‑1949

GiZ scores for 
1950‑1959

GiZ scores for 
1960‑1969

GiZ scores for 
1970‑1979

GiZ scores for 
1980‑1989

GiZ scores for 
1990‑1999

Chi‑Square 20.576 26.132 19.115 36.809 29.692 30.697

df 4.000 4.000 4.000 4.000 4.000 4.000

Asymp. Sig. 0.000 0.000 0.001 0.000 0.000 0.000
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Reason & Rouault 2002). Nevertheless, the cyclic 
variations are embedded in trends of progressive 
desiccation, as shown in Figure 3. This reality is 
not necessarily incontrovertible. First, it should 
be noted that a probabilistic approach was fol‑
lowed in this study. Núñez et al. (2011) noted that 
though probabilistic approaches have often been 
used to estimate the average recurrence period of 
a given drought event, these approaches are not 
necessarily always accurate. Second, this study 
has revealed an increasing trend in the frequency 
of drought years, a phenomenon that has been 
previously disputed. For example, using robust 
statistical analysis Mazvimavi (1989, 2008) dis‑
puted the notion of trends depicting progressive 

d) Southeast‑northest cluster

0 

200 

400 

600 

800 

1000 

1200 
Av

er
ag

e 
an

nu
al

 ra
in

fa
ll 

[m
m

]

Years

Average annual rainfall [mm] Linear (Average annual rainfall [mm])

y = –1.1853x + 730.67
R² = 0.0168

e) Western cluster

0 

200 

400 

600 

800 

1000 

1200 

Av
er

ag
e 

an
nu

al
 ra

in
fa

ll 
[m

m
]

Years

Average annual rainfall [mm] Linear (Average annual rainfall [mm])

y = –0.8858x + 573.73
R² = 0.009 

Figure 3. Temporal variability of rainfall in different regions in Zimbabwe (a‑e).

desiccation. One possible explanation for differ‑
ences in the findings of this research and those 
from previous research may simply be the differ‑
ences in research approaches and size of sample 
used. For instance, whereas Mazvimavi’s (2008) 
study focused on rainfall records from 40 stations 
for the period between 1892 and 2000 the cur‑
rent study focused on records from 67 stations 
for the period between 1940 and 1999. However, 
the trend lines in Figure 3 (a, c, d, and e) and the 
patterns of isarithms in Figure 4 clearly imply pro‑
gressive desiccation or increasing frequency of 
drought in most parts of the country. However, 
the differences in research results indicate that 
the spatio‑temporal occurrence of drought in an 
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Figure 4. Distribution of arid zones in Zimbabwe.
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environment characterized by climate change is 
a complex phenomenon (Mishra & Singh 2011).

While the notion of intensification of climate 
change or progressive desiccation in southern Af‑
rica is still being debated, the variability of aridity 
in southwestern and northeastern parts of Zimba‑
bwe cannot be questioned. The oscillatory forays 
that the arid zones are making along the fringes 
of these drought prone areas have serious implica‑
tions on rural livelihoods, especially in the highly 
populated communal areas (agro‑ecological re‑
gions III and IV) where survival depends on rain‑
fed agriculture. For the Zimbabwean agricultural 
sector, and the national economy as a whole, the 
implications of these findings are important for 
developing relevant mitigatory or intervention 
strategies. Different strategies should be adopted 
for coping with drought in different geospatial re‑
gions. As noted by Wilhite (2003), moving from cri‑
sis to risk management will require the adoption of 
a new paradigm for land managers, governments, 
international and regional development organiza‑
tions, and non–governmental organizations. In the 
relatively arid southwestern parts of the country 
(where the arid zone is located), rural livelihood 
interventions by government, water resources 
planners and managers, donors and NGOs may 
need to shift from agriculture to off‑farm liveli‑
hood strategies, since water scarcity is worsen‑
ing. This will reduce chronic overuse of water in 
the region. Such a strategy calls for a paradigm 
shift in land use planning. In this region, the land 
based economic activities that should be devel‑
oped must be those that are less dependent on 
rainfed agriculture, for instance, game farming 
and tourism. Where farming has to be practiced 
it should either be based on activities that require 
low water inputs, for instance the cultivation of 
drought resistant crops such as small grains, or 
those activities based on abstraction of water 
from perennial rivers and aquifers, e.g. irrigation 
farming or extensive farming systems such as live‑
stock ranching. Water conserving and efficient irri‑
gation technologies, including those that promote 
soil water conservation, must be developed. Due 
to their drought proneness, the arid regions, which 
typically fall under agro‑ecological regions III, IV 
and V, (where annual rainfall is usually variable) 
have traditionally been deemed suitable for live‑
stock farming rather than cultivation (Manjengwa 
et al. 2012). The drought resistant food crops that 
would be most suitable for these regions which 

are currently grown in Zimbabwe include cowpeas 
(Vigna unguiculata), finger millet (Eleusine cora‑
cana) and sorghum (Sorghum bicolor). Reliance 
on these less sensitive crops will enable farmers 
to adopt more water‑efficient cropping systems, 
including conservation agriculture, to mitigate 
the effects of climate change (Thierfelder & Wall 
2010). Other adaptation strategies could involve 
changes in crop varieties and planting dates (Lo‑
bell et al. 2008; Gwimbi 2009).

Drought resistant livestock that are commonly 
raised in southwestern parts of Zimbabwe include 
donkeys and small ruminants, especially goats. 
Farmers in the previously more moist areas that 
are now being swathed by the arid zone should 
be encouraged to raise these animals as a way of 
mitigating drought. In addition, in the light of the 
increasing drought frequency, farmers in wetter 
regions abutting the arid zones and the drought 
prone areas should be accorded better govern‑
ment support to enable them to adopt strategies 
that allow them to cope better with drought, in‑
cluding the development of cultivars and livestock 
breeds that enhance yields in arid environments. 
Such support could include training and environ‑
mental awareness campaigns. Considering the 
inconclusive evidence from recent research on 
rainfall trends and the notion of progressive desic‑
cation or climate change, it becomes even more 
necessary to introduce government funded irriga‑
tion infrastructure in areas that were previously 
considered as moist, unlike in the past when gov‑
ernment funded irrigation projects were confined 
to the drier parts of the country. In the relatively 
more moist regions government could provide 
subsidies to commercial farmers to enable them 
to construct dams or sink boreholes so as to en‑
hance irrigation infrastructure and make agricul‑
ture based livelihoods more sustainable. 

Conclusions

The purpose of this research study was to deter‑
mine the geospatial and temporal characteristics 
of aridity in Zimbabwe, between 1940 and 1999. 
The study involved time series and geospatial 
analyses. Two main conclusions emerge from the 
foregoing discussion. First, there has been an in‑
crease in the number of drought years, signifying 
that Zimbabwe could be under the influence of cli‑
mate change. Second, there are well‑established 
arid zones, one in the southwest and another in 
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