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1.0 Introduction 

Climate change presents high vulnerability to food and nutrition security in Zimbabwe’s agro-

based economy. Up to 70% of the total population reside in rural areas and rely on rain-fed 

farming. The sector also provides up to 15% of national GDP and 60 % of raw materials required 

by the manufacturing industry and accounts for 40% of total export earnings.There is strong and 

direct positive correlation between agricultural performance and overall economic growth. Climate 

variability and frequency of extreme weather events are linked with economic growth, due to the 

climate sensitive nature of the agricultural sector. The sector provides livelihoods for up to 80% 

of the rural population thereby presenting an opportunity to eradicate poverty. The rising 

temperatures and increasing inter annual rainfall variability and climate extremes such as drought 

and floods exacerbate the declining agricultural production, further compromising economic 

growth and stability, unemployment levels, food and livelihoods insecurity. In Zimbabwe, 

economic activities of the majority population are strongly linked to rain fed agriculture and 

natural resources for income, employment and safety nets (Mugabe et al., 2012). Economic 

development is the most basic and cost effective method of adaptation.  Changes in climatic 

conditions and weather patterns clearly indicate recurring drought conditions for the SADC 

countries. Critical climate change impacts on food systems are not limited to changes in 

production. They also include food processing, distribution, access to food and food security. The 

National Drought Mitigation Strategy indicates that 1 390 000 vulnerable people in Zimbabwe 

required assistance in 2015. The need for supportive policies on adaptation of business-as-usual 

development programmes in agriculture, therefore, arise from the increasing realisation of the 

threats of climate change to food security at household and national levels, dependence of 

industries on raw materials and high share of national employment created by subsistence farming. 

 

1.1 Objectives of the study 

The aim of this study is to assess smallholder farmers in Zimbabwe who have adapted to climate 

change impacts. The main objectives were: 

a. To assess the impacts of climate change on agricultural production 

b. To assess adaptation measures undertaken by farmers to combat climate change effects 

c. To evaluate sustainable land management practices implemented by small-scale 

farmers 

1.2 Study methodology  

This study used secondary data collection methodologies to examine climate change management 

by small-scale farmers. A review of literature on what has been documented in Zimbabwe was 

extensively done. A few key informants were consulted on issues of climate change, agronomy 

and the environment. Constructive discussions were also held with officials from the Ministry of 

Agriculture, Mechanization and Irrigation Development, specifically the Department of Irrigation 

and the Economics and Markets Department as well as representatives from the Meteorological 

Services Department.  
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2.0 Background on the agricultural sector 

2.1 Over view of Zimbabwe’s agriculture sector  

Seventy percent of total population in Zimbabwe lives in rural areas. The rural people directly 

derive livelihood from agriculture related activities (65%). The rest of the population is in urban 

areas where they mainly depend on informal sector employment, with only a small number being 

engaged in the civil service (24%) and industry and commerce (10%).  The Human Development 

Index (HDI) for 2012 is 0.397. Zimbabwe has a total land area of 39.6 million hectares and, 

agriculture is practiced on 39.9% of total land area of which 10.9% is arable. The arable land is 

classified into five agro-ecological regions based on the soil types and the unimodal rain-season 

from October to April. The total mean annual rainfall and temperature ranges from 300mm to over 

1000mm and 23oC to 18°C in the south western and north eastern regions of the country, 

respectively. In the high-veld, frost is prominent in June and July whilst temperature rarely falls 

below 2°C in the low-veld. The country has limited water resources with much of the country 

being semi-arid and characterized by highly variable low rainfall. In 2007, agriculture accounted 

for 82% of surface water use while domestic and industrial use and mining used about 15 and 3%, 

respectively. 

The major crops grown in Zimbabwe are: maize, cotton, soybeans, wheat, tobacco and 

horticultural crops such as roses, cut flowers and vegetables. Maize is the dominant crop grown 

across the country, occupying 50-70% of the cropped area in natural agro-ecological regions I, IIa, 

and IIb, and 40-50% of the cropped area in natural agro-ecological regions III, IV and V. Maize is 

the major staple food predominantly (90%) produced by small scale farmers for consumption and 

marketing of surplus. Since 2008, maize production increased from nearly 0.5 million tons to 

approximately 1.5 million tons in 2011 (AUC-NEPAD-COMESA, 2015). However, the yield is 

inadequate to meet the national demand. Cotton is dominantly grown in natural agro-ecological 

region III. Small grains, particularly sorghum and pearl millet, are mainly grown in natural agro-

ecological regions IV and V. Nationally, the major crops are maize, which occupies 45-50% of the 

cropped area, followed by pearl millet with 15-20%, sorghum with 10-15% and cotton with 7-

10%. The dominance of maize and the small grains is a reflection of their importance as food crops 

for communal area households. Finger millet and sunflowers are widely grown in all natural agro-

ecological regions, except that the area of sunflower in natural agro-ecological region I is relatively 

small, accounting for 2-4% of the cropped area. Finger millet is grown for home use while 

sunflowers are essentially a cash crop. 

The major change in livestock ownership occurred between 2002 and 2005 when cattle population 

on large scale farms declined from about 25% to less than 13% of the national herd. Dairy herd 

forms less than 5 % of the national cattle herd.  The average livestock population of Zimbabwe 

consisted of 33, 4.48, 4, 0.8, 0.5 and 0.4 million for chickens, cattle, goats, dairy, sheep and pigs 

in 2013, respectively. 
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2.2 Agricultural cropland availability and agro-ecological potential (landholding 

patterns, areas, number of farming households) 

As already highlighted, Zimbabwe has a total land area of 39.6 million hectares, and agriculture is 

practiced on 39.9% of total land area (15.8 million ha) of which 10.9% (4.31 million ha) is arable. 

Zimbabwe’s arable land is classified into five agro-ecological regions based on the soil types and 

rain-season.   It is estimated that 37% of the country receives rainfall considered to be adequate 

for crop production.  Most crops are produced during the rain-season save for horticultural crops 

and wheat.   Table 1 and Figure 1 present the predominant agricultural activities in the various 

agro-ecological regions.   

 

Table 1:  Zimbabwe’s agro-ecological regions 
Natural 

Region 

Province Spread Average Rainfall 

(mm) 

% Total 

Land 

Characteristics Agricultural Activity 

I Manicaland Greater than 1050 2 High rainfall, 

specialized and 

diversified 

Forestry, tea, coffee, fruit, 
intensive livestock 

II Mashonaland 

Central, 

Mashonaland East, 

Mashonaland West, 
Manicaland, Harare 

750 – 1000 15 High rainfall Maize, flue cured tobacco, 

cotton, sugar beans, 

horticulture, intensive 

animal husbandry, coffee, 

irrigated wheat and barley, 

sorghum, groundnuts 

III Manicaland, 

Midlands 

680 – 800 19 Periodic droughts, 

unreliable start to rain 

season, mid - term dry 
spells 

Semi intensive farming, 

extensive beef ranching, 

marginal maize, millet, 
sorghum 

IV Masvingo, 

Matebeleland South, 

Matebeleland North, 

Manicaland, 
Midlands, Bulawayo 

450 – 650 37 Too dry for successful 

crop production without 

irrigation, prolonged 
mid - term dry spells 

Marginal millet, sorghum, 

extensive beef ranching, 

game ranching 

V Masvingo, 

Matebeland South, 

Manicaland, 

Bulawayo 

Less than 450 27 Too dry for successful 

crop production without 

irrigation, prolonged 

mid - term dry spells 

Marginal millet, sorghum, 

extensive beef ranching, 
game ranching 
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Figure 1:  Zimbabwe agro-ecological zones 

 

In 1980, Zimbabwe inherited an agricultural sector characterized by duality and a racially skewed 

land ownership pattern, with approximately 4,500 white commercial farmers owning 40% of the 

land under the freehold land tenure system (Table 2).  To address the imbalance, the Government 

of Zimbabwe prioritized land redistribution (Rukuni et al., 2006).   

Table 2: Changes in the National Distribution of Land 

  

Land 

Category 

1980 2000 2010  

Farmer 

Cluster 

Area 

(Million 

hectares) 

% Area 

(Million 

hectares) 

% Area 

(Million 

hectares) 

% Number of 

Farmers 

Smallholder 

Farmers 

Communal  16.4 41.9 16.4 41.9 16.4 41.9 1,100,000 

Old resettlement 0.0   3.5 9.0 3.5 9.0 72,000 

New resettlement A1 0.0   0.0   4.1 10.5 141,656 

Small - Medium 

Scale Commercial 

New resettlement A2 0.0   0.0   3.5 9 8,000 

Small-scale commercial 

farms 
1.4 3.6 1.4 3.6 1.4 3.6 14,072 

Large-scale 

Commercial 

Large-scale commercial 

farms 
15.5 39.6 11.7 29.9 3.4 8.7 4,317 

 State farms  0.5 1.3 0.7 1.8 0.7 1.8  

Urban land 0.2 0.5 0.3 0.8 0.3 0.8  

National parks and forest 

land 
5.1 13.0 5.1 13.0 5.1 13.0  

Unallocated land 0.0   0.0   0.7 1.8  

Source: Scoones, et. al [2010] with percentages added 
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Table 2 also shows that the land reform program launched in 2001 reduced the area under large 

scale commercial farmers from 11.7 million hectares in 2000 to only 3.4 million hectares in 2010.   

 

2.3 Water resources irrigation availability and distribution 

Climate change affects water resources and the prospect of continued global climate change has 

serious implications for water resources development. Table 3 shows some of the main sources of 

irrigation water that can be used mitigate climate change impacts. 

Table 3: Dams with Potential Irrigable Area 

Name of Dam Province Potential Irrigable  

Area (Ha) 

Natural region 

Zhove Matebele South 500 V 

Muzhwi Masvingo 680 IV 

Manyuchi Masvingo 330 V 

Osborne Manicaland 1700 IV 

Mbindangombe Masvingo 100 V 

Mtshabezi Mat South 300 V 

Tshatshani Mat North 230 V 

Mwarazi Manicaland 400 IIB 

Mwenje Mash Central 400 IIA 

Mazvikadei Mash West 1000 IV 

Total  6140  

Source: Source: Moyo and Mikhezi [2012] 

 

2.4 Rangeland grazing area availability and distribution 

Zimbabwe’s indigenous forests consist of natural forests, woodlands, bush lands and wooded 

grasslands that made up about 27 million hectares according to the 1992 statistics from Forestry 

Commission. Forest area (% of land area) in Zimbabwe was 38.70 as of 2012. Its highest value 

over the past 22 years was 57.29 in 1990, and was 38.70m in 2012. Zimbabwe’s indigenous forests 

are divided into five woodland types: Miombo, Teak, Mopane, Acacia and the 

Terminalia/Combretum Woodlands. Figure 2 shows the vegetation distribution of Zimbabwe in 

2011, and Figure 3 shows a comparison of the vegetation cover as a percentage of total land area 

in 1992 and 2008. 
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Figure 2: The vegetation distribution map for Zimbabwe, after Rattray and Wild (in 

Mapanda, 2011) 

 

 
 

Figure 3: Vegetation cover in Zimbabwe as a percentage of total land area in 1992 and 2008 
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2.5 Contribution of the agriculture sector to the economy (GDP, Agricultural GDP, 

exports) 

The agriculture sector provides livelihoods to approximately 70% of the population, contributes 

15% -20% of GDP and 40% of exports and supplies 63% of agro-industrial raw materials.  Women 

contribute about 70% of the agricultural labour and the bulk of them are subsistence farmers. 

Therefore, the sector is important in employment generation, economic growth, reduction of 

poverty as well as food and nutrition insecurity. Agriculture grew by 33% in 2010, 9.6% in 2011 

and 4.6% in 2012. Agriculture grew by 7.3% in 2014 and is expected to grow by 1.8% in 2016. 

Over the last one and half decades, Zimbabwe has experienced significant decrease in agricultural 

GDP and exports.  Figure 4 shows that the agriculture GDP decreased from approximately 21% in 

2001 to less than 10% in 2008. Whilst the agriculture sector contribution to the GDP increased to 

15.1% in 2009, 34% in 2010, 20.4% in 2011 and 20.1% in 2013.  In 2010, the year with the recent 

highest GDP contribution, the major commodity in the agriculture GDP (Figure 1) were tobacco 

(26%), maize (14%), cotton (13%), beef (10%), sugar (7%) and horticulture (7%) (Monyau & 

Bandara, 2014).  

The various commodities which contribute to agricultural GDP are as follows: tobacco 25%, maize 

14%, cotton 12.5%, meat (beef and fish) 10%, sugar and horticulture 7% separately, at least 24% 

is devoted to the rest of livestock (cattle, sheep, goats, pigs, poultry and ostrich etc.), 0.5% is 

accounted by subsistence crops. The value of total agricultural exports decreased from above US$1 

billion in 2004 to less than US$0.5 billion in 2008. 

Table 4: Contribution of various commodities to agricultural export earnings (as a %) 

 

  

 Tobacco Sugar Horticulture Cotton lint Others 

2000 54 9 12 15 9 
2001 65 8 13 9 5 
2002 62 9 18 8 3 
2003 55 9 20 12 4 

2004 45 9 17 24 4 
2005 47 11 18 22 3 

2006 43 10 11 23 5 
2007 46 17 12 22 5 
2008 50 16 5 26 8 
2009 61 11 3 22 3 
2010 53.9 11.0 2.5 16.7 5.7 
2011 65.5 8.9 8.7 12.8 4.0 
2012 63.8 8.8 6.9 16.3 4.0 
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Figure 4: Contributions of various sectors to GDP 

 

The value of total agricultural exports decreased  from above US$1 billion in 2004 to less than 

US$0.5 billion in 2008 (Figure 2). In 2009, the major agricultural exports (Figure 4 and Table 4) 

were tobacco (61%), cotton (22%) and sugar (11%).   The decrease in agricultural export earnings 

is attributed to low productivity, hyperinflation, overvalued currency and export bans. This had 

the effect of reducing contribution to export earnings and resulted in loss of export markets, loss 

of employment and failure to utilize the preferential trade agreements the country has signed with 

COMESA, SADC, India, China, Brazil, and the EU. Figure 5 shows how the annual GDP declined 

during the droughts of 1983, 1987, 1992 and 1995 and increased during years of good agricultural 

performance. 

Agriculture Sector Contribution to GDP Commodity Contribution to GDP 

Trends in Agricultural Exports (US$) 
Contribution to Agriculture Exports in 2009 
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Figure 5. Links between annual GDP growth rates and natural and land use change events 

in Zimbabwe, 1980-2010 (Source: Anseeuw et al., 2012) 

 

Figure 5 depicts that actions intended to address climate change and those for developments are 

inextricably linked. Actually, actions on climate change adaptation can bolster development. For 

example, reducing vulnerability and exposure through development, planning and practices 

including many low regrets measures can improve livelihood security through: diversification of 

income, assets, and livelihoods; changed cropping, livestock, and aquaculture practices; improved 

infrastructure; access to technology; reliance on social networks. On another view, people who are 

socially, economically, culturally, politically, institutionally or otherwise marginalized in society 

are often highly vulnerable to climate change. 
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3.0 Climate variability impacts and adaptation options for rainfed cropping 

and livestock 

3.1 Crop production patterns (areas, output and yields) 

Changes in temperature and precipitation will alter the distribution of agro-ecological zones. 

Changes in soil moisture and content and the timing and length of growing seasons will be affected 

in various ways in different parts of the country. Estimated yield losses of maize are at least 30% 

at mid-century for Zimbabwe (Schlenker and Lobell, 2010).  

 

For all crops, particularly rainfed crops, the yield obtained year after year is directly correlated to 

the variability in rainfall (Figure 6, Figure 7 and Figure 8 (for cotton)). Rainfall variability from 

season to season greatly affects soil water availability to crops, and thus pose crop production 

risks. The irrigated crops, wheat and tobacco, show a different trend. Ideally, crop cultivation 

should be situated in areas with high rainfall with low variability. However, subsistence farming 

is found in a wide range of environmental conditions—from very suitable to marginal lands. 

Variability in seasonal rainfall (i.e., the accumulated amount of rainfall from the planting to the 

harvest of a crop) is higher in the areas with smaller amount of rainfall e.g. the southern and 

western parts of Zimbabwe. Rainfall variability is an important characteristic of climate in 

southern Africa, Zimbabwe included, and that imposes crop production risks, especially on rainfed 

subsistence cultivation systems on marginal land.  

 

Matarira and Makadho (1998) highlighted that under climate change, the low-lying areas of 

southern Zimbabwe are likely to become non-maize-producing areas. Generally by 2080, maize 

suitable areas will decrease while cotton and sorghum suitable areas will increase (GoZ, 2012). In 

the semi-arid regions, sorghum and maize will become increasingly vulnerable to climate change 

while cotton will become less vulnerable. In the wet (north central and east) regions of the country, 

maize, sorghum and cotton will become less vulnerable.  

 

Differentiated yield impacts due to climate change in the various agro-ecological regions taking 

into account the spatial evolution of Zimbabwe’s agro-ecological regions are shown in Table 6. 

The yield reduction is gradually more pronounced as one moves from agro-ecological region 5 to 

agro-ecological region 1, implying that wetter areas will incur higher yield reductions.  Also, a 

crop with a larger yield response factor suffers a larger percentage yield reduction. 

  



13 
 

Table 6: Impact of climate change on yield of major rainfed crops in Zimbabwe 

Crop 

Season 

length 

(days) 

Yield 

response 

factor 

% yield reduction per agro-ecological region 

5 4 3 2b 2a 1 

Cotton 190 0.85 8.5 10.5 11.0 12.0 10.6 13.5 

Millet  110 0.9 9.7 11.8 12.5 14.0 12.3 16.4 

Sorghum 120 0.9 9.7 11.8 12.5 14.0 12.3 16.4 

Soya beans 135 0.85 9.1 11.2 13.9 13.3 11.6 15.5 

Tobacco 200 0.9 8.9 10.9 11.4 12.3 11.0 13.8 

Maize  150 150 1.25 13.4 16.4 17.3 19.4 17.0 22.6 

Maize 135 135 1.25 13.4 16.4 20.4 19.5 17.1 22.8 

Maize 120 120 1.25 13.4 16.4 17.4 19.5 17.1 22.8 

  Source: World Bank report, unpublished 

 

In the south-western parts of the country, sorghum and maize will become increasingly vulnerable 

to climate change while cotton will become less vulnerable. In the north central and eastern parts 

of the country, maize, sorghum and cotton will become less vulnerable by 2080 (Brown et al., 

2012). 

 

3.1.1 Staple Crops 

Maize: Maize is the major staple food predominantly produced by small scale farmers (90%) for 

consumption and marketing of surplus. Maize production increased from as low as 0.525 million 

tons in 2008 to approximately 1.450 million tons in 2011, and decreasing to 0.7 million tons in 

2015 (Figure 6). Most of the maize (65%) is produced in the high rain fall natural agro-ecological 

regions I and II where the average yield is approximately 35% above the national average (1.5 

t/ha).  

The national average yield inadequately represents the differentiated settlement models and agro 

ecological zones in the emerging agrarian structure.  During the 2013/14 farming season, the 

average maize yield per hectare was 2,55 tons on A2 farms, 1.11 tons on A1 farms,  0.59 tons on 

the communal farms, 0.82 tons on old resettlement, and 0.99 on small scale commercial farms. 

The differences between farm categories and the potential yield offer good prospects for 

sustainable increase in maize productivity in areas with comparative advantage.  Relatively low 

cost sustainable land management practices, such as conservation farming, have been proved to 

significantly increase production among small scale farmers within a short period. 

Wheat: Wheat is produced under irrigation during the winter season on   farms with irrigation 

facilities.  Prior to 2008, the total area under wheat production varied from 37000 to 70000 ha but 

this decreased to 10000 ha in 2015 (Figure 6). Production decreased from a high of 325000 tons 

in 2001 to 20000 tons in 2015 (Figure 6). The general decrease in wheat production is mainly due 

to power shortages and irrigation facilities needing rehabilitation.  In addition, most farmers have 

limited capacity to mobilize the necessary capital. Since irrigation development is expensive, the 

focus should be on improving irrigation capacity in areas with underutilized irrigation 

infrastructure, especially in the resettlement farms where there is need to redesign mechanisms to 
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share water and run irrigation projects.  In addition, farmers need practical training in production 

of irrigated wheat and establish partnership (contract farming) with buyers and processors.   

Small grains (sorghum, finger millet, and bulrush millet): These are produced by small scale 

farmers in low rainfall areas.  Both the total production and yield per hectare remained fairly stable 

(Figure 6). There is potential for growth of the sub-sector through market development, seed 

multiplication and appropriate harvesting and processing technologies. 

3.1.2 Oil Seed Crops (groundnuts, soya beans and sunflower) 

Groundnut is produced on small-scale farms.  Figure 6 shows that groundnut production increased 

from 100,000 tons in 2000 to 225,000 tons in 2011, before drooping to an average of about 100,000 

tons from 2012 to 2015.  However, the increase in groundnut production mainly came from 

expansion of the area planted as the yield per hectare remained almost constant (500 kg/hectare) 

with small variations from year to year (Figure 6). The yield could, however, be improved by up-

scaling use of new varieties and discouraging use of retained seed. 

Soya bean: Zimbabwe needs approximately 200,000 tons of soya beans per year, with 33% 

destined for the stock feed market.  Soya bean is produced mainly on A2 farms during the rain-

season as a rotational crop with wheat.  Total production increased from approximately 100,000 

tons in 2000 to 175,000 tons in 2001 and thereafter declined to approximately 50,000 tons in 2003 

(Figure 6), and has been fluctuating highly since then..  After this period, soya bean production 

increased to approximately 100,000 tons in 2011 before declining to about 40000 tons in 2012 and 

increasing to about 90000 in 2015.  The upward trend in production after 2001 is mainly due to 

expansion of the area under soya beans. 

It is important to note that leguminous oil seed crops are important rotational crops with the staple 

foods because they leave residue plant nutrients in the soil, thereby reducing the quantities and 

cost of fertilizer.  In addition, the relatively short growing period enables farmers to plant oil seed 

crops after staple crops have been planted, increasing the income and opportunities for improving 

nutrition.  Moreover, the by-products of oil seed crops processing are important in stock feed 

production.  Therefore, the decreasing productivity of soya beans has a negative impact on 

livestock production. 
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Figure 6: Production and productivity of staple and oilseed crops in Zimbabwe (source AIAS data)  
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3.1.3 Cash Crops (cotton, tobacco and horticulture) 

Cotton: Cotton is produced by small scale farmers under contract farming in natural geographical 

ecological region III. The contractor provides the basic inputs and some extension services.  Figure 

7 indicates a general decline in cotton production and yield, particularly in the last decade. 

However, the yield per hectare has remained almost constant at an average of 800kg per hectare 

with variations that appear to be related to drought years with a definite decline in the last 5 years.  

There is an opportunity to surpass the 3 ton/ha yield of available varieties provided the productivity 

and market arrangements are improved. 

 

 

 Figure 7 - Cotton area planted, yield, production vs. rainfall (1970-2015) (Source MAMID) 

 

Tobacco: Tobacco production has increased from 49 million kilograms to in 2008 to 177 million 

kilograms in 2011, with smallholder farmers accounting for 60% of the area under tobacco (Figure 

8). 

The recovery of the tobacco subsector is attributed to small holder expansion of the area under 

tobacco production that was triggered by the emerging macroeconomic stability after adoption of 

multiple currencies, increased support through contract farming and self-financing.  The challenge 

facing the subsector is that average yield for 2010-2014 was 1.2 tons per hectare  compared to the 

potential yield of 4 tons per hectare and the national average yield of 2.1 tons per hectare for 1980-
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2008, indicating the need for investment in building practical skills, upgrading infrastructure and 

machinery, and appropriate financial services. 

Sugar: Sugar production decreased from 580 005 tons in 2002 to 259 145 tons in 2009.  This is 

attributed to the unfavorable macroeconomic environment that prevailed.  However, there are 

significant changes taking place in the sugar industry following the private sector investment of 

over $600 million in a sugar growing and processing facility to produce ethanol from sugar cane.   

Production expected to increase from approximately 385000 tons in 2011 to 600000 tons in 2015. 

 

Impacts of climate variability of cropping and livestock systems 

Rising temperatures and increasing rainfall variability, notably drought, are also expected to 

exacerbate declining agricultural outputs, further compromising economic growth and stability, 

employment levels, food insecurity, demand for other goods, and poverty reduction. In particular, 

climate change is expected to lead to the expansion of marginal lands (IPCC, 2007), which is 

already beginning to occur in Zimbabwe. If changing climatic conditions continue to expand these 

regions, traditional agricultural systems will become increasingly unsustainable. Even diversified 

livelihood systems with a livestock component are expected to become more vulnerable. Mixed 

crop-livestock systems are a traditional livelihood strategy of smallholder farmers in semi-arid 

rural areas. These systems tend to be well adapted to climatic conditions characterised by erratic 

rainfall patterns. However, climatic variability in semi-arid areas poses major threats to natural 

processes that sustain fodder production for livestock and moisture for rain-fed crop production 

(Tadross et al., 2005). Pasture and crop production in the absence of appropriate management 

practices are at risk of frequent failure with predicted future rainfall expected to be reduced or 

punctuated by concentrated heavy events separated by prolonged dry spells.   
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Figure 8: Production and productivity of tobacco and cotton crops in Zimbabwe (source AIAS data) 
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3.2 Socio economic impacts: food security and livelihoods 

A study by Mano and Nhemachena (2007) indicated great variability in net farm revenue within 

provinces indicating that net revenue may be influenced by differences in climatic conditions in 

the various agro-climatic zones in each province. A 2.5°C increase in temperature would result in 

a decrease in net farm revenues by US$0.4billion for all farms but increase net revenue for farms 

with irrigation by US$ 0.3 billion. A 7% - 14% decrease in precipitation would result in a decrease 

in net farm revenue by US$ 0.3 billion for all farms. The empirical results show that net revenues 

of dry land and irrigated farms are affected negatively by increases in temperature and positively 

by increases in precipitation. Mano and Nhemachena (2007) noted that a future increase in summer 

temperature by 1°C will reduce net farm revenues by about US$ 86 per hectare for all farms i.e. 

about US$ 98 for rain fed farms and US$ 76 for farms with irrigation. In addition, the changes in 

net revenue are high for dry land farming compared to farms with irrigation, indicating that 

irrigation is an important adaptation option to help reduce the impact of further changes in climate.  

 

Zimbabwe will face significantly reduced farm and national level revenues, incomes and 

employment as a result of yield reductions in crops. It is estimated that, using the present maize 

varieties, there will be a climate-induced shortfall of between 17% and 19% of maize due to yield 

reduction by 2080.  

At least 700 000 family farming households (comprising just below 3.5 million people) located in 

agro-ecological regions 3 to 5 would not be able to realize any meaningful maize outputs, while a 

similar number located in agro-ecological regions 1 and 2 would lose about 20% of the normal 

maize output. The total output loss is roughly equivalent to the surplus maize sold by small-scale 

farmers mainly to urban consumers, over and above what they retain for own consumption.  The 

financial losses that would be faced from cash crop yield reductions will also substantially 

undermine rural livelihoods. They represent a numerous loss of farm jobs, and wages and net farm 

incomes which finance various social needs. 

 

3.3 Adaptation measures for rainfed crops 

The adaptation options for rainfed farming are predicated on interventions designed to improve 

food security and farmer revenue through sustainable agricultural intensification, i.e., primarily by 

increasing yields and production across agro-ecological regions in the areas that are best suited for 

specific crops.  This would involve specializing areas in the production of specific crops and 

decreasing the overall hectarage cropped, using a package combining fertilizers and improved 

seeds, improved cultural practices and well-targeted support programmes.   

The package of proposed adaptation options for rainfed agriculture is presented in Table 7, 

differentiating between tactical (short term) and strategic (long term) adaptation options: 
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Table 7: Adaptation options for rainfed agriculture 

Tactical Strategic 

Partial shift in cropping patterns Relocation of maize and cotton 

Change to more drought tolerant 

varieties 

Change to more drought tolerant crops and crops that 

can use elevated CO2 concentrations, e.g., C3 and C4 

crops 

Change planting dates Stop growing some crops altogether 

Practice moisture conservation, e.g., 

promote conservation agriculture 

(CA) 

Practice supplementary irrigation 

Promote small grains Find alternative use of small grains through value 

addition and beneficiation 

Breed better hybrid varieties Grow, promote and breed open pollinated varieties that 

are less demanding in terms of inputs level and rainfall 

uniformity 

Improve agronomic practices through 

better weed, pest and disease control  

Incorporate resistance through biotechnology to reduce 

production costs 

Use supplementary irrigation Regulate water supply 

           Source: World Bank report, unpublished 

 

It is recommended that, policies aimed at increasing the farmers’ adaptive capacity to climate 

change should, therefore, be targeted at provision of adequate extension services, improving 

climate (change), production and market information as well as the means to implement adaptation 

through affordable credit and insurance against climate risks (safety nets). 

 

3.4 Impacts on rangelands and livestock production and productivity 

Rainfall and temperature variability characterized by shifts in onset of rains, droughts and floods, 

frequent mid-season dry spells and warmer temperatures considerably affects livestock. These 

climatic changes result in poor growth and development of herbage (quantity and quality) and 

unreliable water supply, spread of vector-borne livestock diseases and disease vectors, heat stress 

that affect feed intake and animal productivity, as well as reduced supply of primary products 

down the value chains (Thornton et al., 2009). Of these indicators, climate change impact 

assessment has been done for forage quantity and biodiversity in Zimbabwe. Empirical 

relationships between Net Primary Productivity (NPP) and temperature and rainfall were 

computed (UNFCCC, 2008). Net Primary Production will decrease from the current average 

maximum of over 8 tonnes per hectare per year to 5 tonnes per hectare per year by 2080. This 

translates to decreased rangeland carrying capacity for both livestock and wildlife. Southwest and 

north-western parts of Zimbabwe will experience more reductions in NPP than other parts of the 

country. These areas are relatively more prone to droughts, diseases, pests and veldt fires, and, as 

such, livestock production there will be more negatively affected.  In addition, the increased 

environmental temperatures and inconsistent and reduced rainfall patterns, and changes in 

humidity, as predicted by the climate scenarios are expected to have considerable negative impacts 

on animal health, and thus livestock productivity. 
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The major livestock products are beef cattle, dairy, poultry, pigs, goats and sheep.  In rural areas, 

50-60% of rural households own cattle, 70 -90% own goats, and over 80% own chickens.  Small 

scale farmers own most of the cattle (90%), goats (98%) and pigs (80%) as important sources of 

animal protein, draft power, income, status and social safety net during emergencies, especially 

drought.  Therefore, increasing livestock production is very important in reducing poverty and 

food and nutrition insecurity.  Since 2002, Zimbabwe has experienced general decrease in 

livestock population.  Between 2002 and 2005, cattle population on large scale farms declined 

from about 25% of the national herd to less than 13% of the national herd (Anseeuw et al; 2011) 

and to less than 1% (less than 21,689) in 2009 and has remained largely the same in recent years.  

Dairy herd also declined from 104,483 in 1994 to 43,159 in 2004 and to 22,000 in 2009, leading 

to decline in milk production.  By 2009, the livestock population of Zimbabwe consisted of 5.1 

million cattle, 21,689 dairy, 397,800 sheep, 3.2 million goats and 202,234 pigs. 

There have been considerable changes in the livestock sector of Zimbabwe within the past two 

decades, which affected livestock population, ownership and consequently the dynamics of 

greenhouse gas emissions from enteric fermentation and manure management.  The population of 

different types of livestock increased continuously over the period 1980–1995, especially in the 

commercial farming sub-sector. However, this trend was interrupted as a result of drought seasons 

that include the 1991/1992 drought. The livestock sector was also affected by the compounding 

effects of droughts in 2000-2002 and the Land Reform Programme that started in 2000. According 

to FAO/WFP (2003) the commercial beef herd on large scale commercial farms numbered 1.66 

million head in 2000, but was reported at 0.51 million by 2002 as white farmers slaughtered their 

cattle when their farms were allocated for resettlement. Table 8 shows the livestock ownership 

changes between 1988 and 2006, with potential implications on livestock management, which 

affects the magnitudes of enteric fermentation and the ways in which livestock manure is managed. 

 

Table 8: Proportion of the total livestock population owned by smallholder farmers 

(comprising of communal farmers and small-scale commercial farmers) in Zimbabwe 

Inventory Year Cattle Sheep Goat Pig Reference 

1988 68 84 99 60 CR Zimbabwe, 2004 

2000 72 94 94 48 FAO/WFP (2001) 

2006 >90 81 99 35 FAO/WFP (2007) 

           Source: World Bank report, unpublished 

 

After the establishment of resettled farms (notably, A1: communal resettlement model; A2: small-

scale commercial farms; and D: cattle ranching areas) that significantly reduced the number of 

large scale commercial farms, some challenges were noted in the livestock census process. 

According to FAO/WFP (2009) livestock numbers became difficult to assess since dipping was 

now being carried out irregularly. Dipping tanks are normally used as census points, and as a 

consequence the livestock census figures, particularly for cattle, were perceived to reflect only the 

minima.  

The major constraints facing the livestock subsector are low calving rate of 45%; inadequate 

animal nutrition; high mortality of 4.4% as compared to the desired rate of 3% per annum; low 

cattle off-take rate of 5.3% as compared to the ideal of 18-20%; rangeland degradation due to over 

stocking and recurrent droughts; limited access to markets due to restrictions on movement of 

animals; unavailability of breeding stock and experienced breeders; high incidence of diseases; 
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declining genetic potential; inadequate access to inputs and services; limited farmer skills; sub-

optimal weight gain resulting in prolonged phase to market weight; and inadequate finance 

facilities to expand production. 

 

3.5 Adaptation measures for livestock 
Some key areas that are important in assessment of climate change impacts in forage production 

include: Changes in the composition of grasses to legumes in pastures; incidences of drought and 

dry matter yield; intensity of rainfall and nutrient leaching. Changing rainfall patterns may 

translate into the increased spread of existing vector-borne diseases and macro-parasites, 

accompanied by the emergence and circulation of new diseases. Impacts on animal health and 

disease factors such as distribution of tsetse flies are also important though little is known about 

the interaction of these vectors and climate change in the local context. Diseases, however, have 

an impact on bio-security control measures of diseases and need to be planned to reduce risk 

uncertainty. An enhanced characterization of the impacts of climate change on livestock 

production is needed since meat contribute up to 7% of agricultural domestic product. There is a 

need therefore for determining the technical, capacity and financial support required to furnish 

impact assessments on livestock and possible adaptation options as part of planning actions. 

The package of proposed adaptation options for rangeland and livestock production is presented 

in Table 9, differentiating between tactical (short term) and strategic (long term) adaptation 

options.  The package is predicated inter alia on the decreased rangeland carrying capacity for 

livestock and the negative incidence of climate change on the health status of animals. 

Table 9: Adaptation options for livestock 

Tactical Strategic 

Improve rangeland management to 

reduce the environmental footprint 

Change production systems, e.g., extensification 

Transport grass hay to low rainfall 

areas 

Change production systems, e.g., extensification  

Intensification for all systems More intensification of high value livestock 

production, e.g., dairy production 

Make feed affordable  Find alternative feedstuffs varieties and production 

systems  

Destock /improve cattle management Promote indigenous breeds and small stock with low 

ecological footprint 

Improve animal husbandry practices 

through better pest and disease control  

Incorporate resistance through biotechnology to lower 

production costs and reduce mortality 

           Source: World Bank report, unpublished 
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3.6 Irrigation 

Overall, surface water resources are projected to be reduced significantly by 2080 irrespective of 

the scenario used. North eastern and the eastern parts of Zimbabwe are predicted to experience a 

surplus in surface water while the western and southern parts of Zimbabwe are projected to 

experience a drying up. Runoff will decrease significantly in the Umzingwane, Shashe, Nata, and 

Save catchments. 

Predominance of rain-fed crop production exposes the country to the adverse effects of rainfall 

variations.  Irrigation provides opportunities for intensification by enabling crop production 

throughout the year. In Zimbabwe, there is potential to irrigate 220 000 hectares in the next five 

years from the current 150 000 hectares. There is need to develop new irrigation schemes and 

rehabilitate and modernize existing ones.  The challenges to utilization of irrigation potential 

include inadequate access to long term credit, marginalization of marketing and production support 

services; inadequate institutional capacity, unsustainable land tenure arrangements, and poor rural 

road infrastructure. Investment in irrigation should focus on rehabilitation of existing irrigation 

schemes, replacement and modernization of the old irrigation machinery and equipment and 

development of potential irrigable land. 

All rainfall models indicate negative changes in runoff across all the basins with the drier basins 

projected to experience larger ranges of variation.  Models also agree that there will be a general 

reduction in the mean average rainfall and increase in evapotranspiration.  Under these conditions, 

the magnitude of the percent change in the irrigation potential was found to be the same for all 

basins irrespective of the crops that would be grown, with the possibility that the overall country’s 

irrigation potential could be reduced by up to a third.   

For all basins except Mzingwane, the impact on crop yields shows a reduction from about 10% for 

Mazowe down to 20% and 30% for Gwayi and Sanyati, respectively, in the following descending 

order per crop: maize, sugarcane, wheat and tobacco (with sugarcane and wheat under full 

irrigation, and maize and tobacco under partial irrigation). In Mzingwane, the order is maize and 

sugarcane, wheat and tobacco.  But this this not significant in that province since the reduction in 

yield across crops is minimal.  Even if the lower projections are used, the impact on crop revenue 

and the general economy will be substantial all the more because of the increase cost of irrigation 

estimated at about 9% to 12%. 

4.0 Projections (climate scenarios) 

4.1 Current climate scenarios (over the last three to four decades) (annual rainfall, 

temperatures, PET) 

The expected climate impacts for Zimbabwe correspond with four main IPCC (2007) projections 

for Africa: 1) agricultural production and food security will be compromised (with very high 

confidence); 2) water stress will be aggravated (very high confidence); 3) ecosystems will change 

at a rate faster than expected (very high confidence); and 4) human health, already compromised 

by a range of factors, will be further negatively impacted (e.g. malaria) (high confidence). In 

addition, according to the IPCC (2012) Special Report on Managing the Risks of Extreme Events 

and Disasters to Advance Climate Change Adaptation, there is medium confidence that droughts 

in southern Africa will intensify in some seasons due to reduced precipitation and/ or increased 
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evapotranspiration. The report also expects climate change to have significant impacts on the 

severity and magnitude of future climate extremes. Downscaled empirical models for Zimbabwe 

reflect similar expectations, demonstrating changes in climate. 

Modest downward trends in total and mean summer rainfall have been observed in Zimbabwe 

(Niang et al., 2014). Intra-seasonal rainfall characteristics such as onset, duration, dry spell 

frequencies, and rainfall intensity as well as delay of rainfall onset have also changed (Tadros et 

al., 2005). In terms of extreme climate events, Zimbabwe has experienced an increase in extreme 

warm indices (hot days, hot nights, and hottest days) and a decrease in extreme cold indices (cold 

days and cold nights) in recent decades (Aguilar et al., 2009) and this is consistent with the general 

warming trend.  

 

4.2 Projected changes in country precipitation and temperature 
Total mean annual rainfall ranges between 300 and 1000 mm in the south western and north eastern 

regions of the country, respectively. The mean annual temperature varies from 18 to 23°C in the 

north eastern and south western regions, respectively. Modest downward trends in total and mean 

summer rainfall have been observed in Zimbabwe. Intra-seasonal rainfall characteristics such as 

onset, duration, dry spell frequencies, and rainfall intensity have worsened. The country has 

experienced an increase in hot days, hot nights, and hottest days and a decrease in extreme cold 

days and cold nights in recent decades. Projections of mean monthly temperature show a general 

warming of around 2°C by 2080. The IPCC Climate Zones and the maps of NRs and mean annual 

temperatures (MAT) (Figure 9) were overlayed and came up with two generalised temperature 

climates which are cool (NR I with MAT <15 °C) and temperate (other NRs with MAT 15-25 °C). 

Climate change will intensify rainfall variability and raise temperatures.  The ECRAI projections 

show that precipitation will decrease across AERs at the tune of about 5 to 6% in 2050, whereas 

the evapotranspiration will increase from 8 to 9% (Table 10).  This will likely contribute to an 

even higher level of vulnerability. 

  

Table 10: Influence of climate change on precipitation and evapotranspiration 

Agro-ecological region 
Precipitation 

(average 1950-1999) (%) 

PET (mm/year) 

(projections 2050)(%) 

Region 1 -6 8 

Region 2a -5 9 

Region 2b -6 9 

Region 3 -5 10 

Region 4 -5 10 

Region 5 -5 8 

  Source: ECRAI study, 2015 

According to CSIROMK3 model projections, current southwest, northeast-east rainfall gradient 

will become steeper by 2080 for both, business as usual (A2a) and pro-active climate mitigation 

(B2a) scenarios. Annual rainfall might remain stable between 300 to >2000 or increase from 200 

to >2000 in the southwest and northeast-east regions under A2a and B2a, respectively. Contrary 

to these findings, Mugabe et al. (2012) found mixed rainfall predictions for the northern and 

southern parts of Zimbabwe over the next 40 years, using four downscaled GCMs under A1B 
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scenario. Two models (CSIRO Mark 3 and MIROC 3.2) showed more rainfall, one, no change, 

and another one (ECHAM 5) showing a decline in rainfall in northern Zimbabwe. In the southern 

region, two models predicted no change and two (CNRM-CM3) showed a decline (Mugabe et al., 

2012).  Projections of mean monthly temperature under A2a and B2a show a general warming of 

around 2°C by 2080 (GoZ, 2012). Mugabe et al (2012) also predicted an increasingly warming 

temperature throughout the country. It is important to note that current projections of future 

precipitation are more uncertain than those of temperature in space and time. Therefore, the 

impacts of inter annual rainfall variation and recurrent droughts may be worse in future for 

Zimbabwe if the climate challenges intensify.
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(a)                                                                  (b) 

 

 

                             
(c)                                                          (d) 

Figure 9:  IPCC climate zones (a), natural regions (b), and the mean monthly temperatures by FAO (c) and World Trade 

Press (d). 
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4.3 Projected changes in river run-off  
The vulnerability of the agriculture sector has been analyzed in detail by Mugabe et al., 2012. Loss 

of livestock under prolonged drought conditions is a critical risk given the extensive rangeland in 

Africa that is prone to drought. Salinity limits the productivity of agricultural crops, particularly 

in arid and semi-arid climatic zones, and is often irreversible. Against this background, recovery 

and resilience of the agriculture industry to climate change in Zimbabwe is critically dependent 

upon dams and irrigation infrastructure development. Analysis of projected changes in catchment 

runoff, using a rainfall-runoff model, estimated river runoff declines in all basins under the 

majority of the scenarios.  However, some basins show a much greater range of uncertainty across 

climate scenarios than others.  Changes in the Mzingwane, for example, range from -70 to +100%, 

whereas changes in the Manyame range from only -50 to +30%.  Generally, drier basins show 

larger ranges of uncertainty than those with wetter climates.   

The impacts of climate change on mean annual precipitation, run off and ground water resources 

in Zimbabwe’s seven catchments have been recently assessed by Davis and Hirji (2014). The mean 

annual precipitation will decrease in all catchments under business as usual by 2050. The reduction 

in mean annual precipitation is projected to be 10, 2, 7, 15, 16, 7 and 14 % for Gwayi, Manyame, 

Mazowe, Mzingwane, Runde, Sanyati and Save catchments, respectively, by mid-century. Run off 

in these catchments will be affected by global warming to an even larger extent than precipitation 

(Davis and Hirji, 2014). Climate change is also estimated to increase water shortages for 

downstream users dependent on the Rozva dam (Ncube et al., 2011). In addition, there is evidence 

that climate change is affecting the Kariba freshwater ecosystem (Ndebele-Murisa et al., 2011). 

Detection of and attribution to climate change on runoff is difficult given that surface and 

groundwater hydrology are governed by multiple, interacting drivers and factors, such as land use 

change, water withdrawals, and natural climate variability. Since runoff is affected by temperature 

and precipitation, it may be highly sensitive to climate change. In Zimbabwe, river flows in the 

Gwayi and Mzingwane catchments could decline significantly by 50% and 65 % respectively if 

the current GHG emissions are not curbed by 2050 (Davis and Hirji, 2014). In terms of ground 

water recharge, Barthel et al. (2009) noted that areas receiving between 200 to 500 mm per year 

in southern Africa may experience a decline in groundwater recharge with climate change. 

Prolonged drought and other precipitation anomalies become more frequent with climate change, 

particularly in shallow aquifers, which respond more quickly to seasonal and annual changes in 

rainfall. Davis and Hirji (2014) used a simple method of directly relating change in recharge to 

change in precipitation. Future changes in groundwater recharge will mostly affect the dry 

southern catchments of Mzingwane and Runde. These findings imply that water resources 

infrastructure such as dams, irrigation schemes will need to be rehabilitated and expanded to 

provide security to increasingly varying runoff due to climate change. 

5.0 Policy implications and advocacy strategies 

Development policies, plans and projects that have been implemented in the previous five years, 

current and those planned and pending implementation have been classified under four categories 

of climate change and agriculture policies (FAO, 2009) and are outlined in Table 11. The majority 
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of agricultural activities aimed at encouraging adapted crop and livestock development and 

farming practices e.g. seed policy; breeding drought tolerant crop and livestock breeds, 

mainstreaming climate change, awareness raising, research and development and capacity 

building. Some were designed to alleviate food shortages caused by droughts by providing 

emergency humanitarian support. The greatest challenge with most autonomous adaptation 

programmes in Zimbabwe is that they are short-term projects limited to particular wards in a single 

or few district(s). Therefore, in order to successfully adapt to climate change impacts, the 

requirements for nationailising these projects need to be known.
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Table 11: Existing policies and programmes to support adaptation to climate change in agriculture, biodiversity and water 

sectors 
Policy category 2: Policies to encourage adapted crop and livestock development and farming practices  

Type of 

adaptation 

Responsible actor(s) Title of policy or programme Work done (objectives) & strategies Time frame  

Policy-driven MoAMID Comprehensive Agriculture Policy 

Framework: 

CROPS 

1. Crop production and research 

services 

1.1. Crop disease and pest 

control 

1.2. Crop production and 

development 

1.3. Agricultural 

Engineering and 

mechanization 

Assure national and household food and nutritional 

security  

Promotes building of resilience to inherent inter annual 

rainfall variability through intensification and 

diversification of agriculture  

Ensure that the existing agricultural resource base is 

maintained and improved. 

Generate income and employment to feasible optimum 

levels. 

Increase agriculture’s contribution to gross domestic 

product. 

Contribute to sustainable industrial development 

through home-grown agricultural raw materials. 

2012-2032  

MoAMID, LPD, DVS LIVESTOCK 

1. Animal disease and pest 

control 

2. Livestock support 

programmes 

3. Livestock production and 

development 

To enhance efficiencies along livestock value chains 

To secure the livestock resource against natural and 

man-made disasters 

To promote sustainable livestock production in 

harmony with nature Drought tolerant forages  

 

2012-2032  

MoAMID All 

Departments 

Zimbabwe Agriculture Investment 

Plan (ZAIP) 

Mainstreaming climate change adaptation and 

mitigation in ZAIP 

2015-2018  

Food and Nutrition 

Council (SIRDIC) 

Food and Nutrition Security To develop policies for stimulating private sector 

investment in agriculture, trade and food-processing 

industries  

To ensure that policies encourage local, national and 

regional markets to be fully functional and accessible to 

all food producers, food traders and the food industry 

2012 onwards  

Autonomous  Community 

Technology 

Development 

Organisation (CTDO) 

Mainstreaming breeding of 

adaptive crops under climate 

change  

Train farmers on conservation of indigenous (drought 

tolerant) crops such as cow peas, ground nuts and small 

grains 

2010-2014  

FAO, Government, 

MoAMID 

Policy development Improving Policy Environment and Related Capacity 

for Sustainable Food and Agriculture Development in 

the SADC Region – Phase I: Zimbabwe received 

technical assistance to draw up an agriculture policy. 

2005–2010  

FAO, NGOs Agri-Information Improved coordination through generation of 

agricultural information and crop production support 

2010–2011  

FAO, NGOs Farm Management Updating of Farm Management Handbook 2008–2009  
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FAO, NGOs Small Grains Promotion Promoting production, processing and marketing of 

small grains (sorghum, pearl millet and finger millet) in 

the marginal areas in Zimbabwe. 

2010- 2011  

FAO, NGOs Horticulture Support Development and piloting of horticulture out-grower 

schemes for export markets in eastern and southern 

Africa 

2007–2011  

 

 

 

 

Practical Action 

Mainstreaming Climate Change 

Adaptation in Zimbabwe’s 

Agricultural Extension System 

Mainstreamed livelihoods approaches to disaster risk 

reduction so as to ensure policymakers at district, 

provincial and national level adopt a livelihoods-

centred approach to disaster risk reduction 

  

Increased food security and greater 

resilience to climate shocks for 

poor rural households  

Promoted practices that improve resilience of 1,950 

rural households in Malawi and Zimbabwe 

2017  

Community based conservation, 

utilization and management of 

climate adapted crops 

Promoted conservation and multiplication of varieties 

of Sorghum, Pearl-Millet, Cowpea and Bambara nuts 

2017  

Improved climate-resilient 

agriculture, behaviour change and 

strengthened market systems for 

increased, sustainable productivity 

and nutrition security 

Enhanced the capacity of rural livelihoods to adopt 

climate smart agricultural practices 

2017  

Oxfam in Zimbabwe Strengthening weather and climate 

change information dissemination 

systems in Zimbabwe 

Conducted baseline studies 

Built capacity of extension specialists and smallholder 

Installed 3 automatic weather stations and 15 manual 

weather stations in targeted areas 

Developed training manuals, mainstreamed weather, 

agro meteorology and climate change adaptation in 

agricultural extension. 

Development and use of an ICT based bulk smsing 

platform for disseminating agro meteorological 

information. 

2012-2015  

Government of 

Zimbabwe; United 

National Environment 

Programme (UNEP); 

UNDP; GEF 

Coping with drought in Chiredzi Assessed vulnerability of smallholder farmers in 

Chiredzi District and developed adaptation strategies. 

Addressed vulnerability drivers; climate risk 

management through enhancing use of early warning 

systems and developing community drought 

preparedness plans.  

2006 -2011  

CIMMYT The Drought Tolerant Maize for 

Africa (DTMA) 

works with GRM International’s seed and markets 

project on seed crop breeding (short season, drought 

tolerant varieties) 

Ongoing   

SEEDCO Short season, drought tolerant 

varieties 

Develops and markets certified crop seeds, including 

hybrid maize seed, cotton seed, wheat, soybean, barley, 

sorghum and groundnut seed  

Ongoing   
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FAO Preliminary climate screening of 

the ZAIP 

FAO provided technical support to MAMID for a 

preliminary climate change screening of the ZAIP with 

suggested inputs and comments.  

2014  

Zimbabwe Regional 

Environment 

Organization 

(ZERO) 

Capacity building of rural villages 

to enhance coping strategies for 

water shortage 

Capacity building through installation of wind power 

for home use and irrigation pumps, helping rural 

villages to cope with water shortage. 

Scaling up local adaptation needs to national and 

international policy. 

  

UZ- SOFECSA Soil Fertility Consortium for 

Southern Africa 

Learning Centre concept (farmers self-mobilise and 

come up with technologies to adapt to climate change. 

Promoting the ‘zunde ramambo’ concept (social safety 

net)  

Ongoing   

UZ- Climate Change 

Adaptation in Africa 

(CCAA), and 

International 

Development Research 

Centre (IDRC) 

Resilience and the African 

Smallholder: Enhancing the 

Capacity of Communities to Adapt 

to Climate Change 

Focused on enhancing the ability of households, 

communities, and relevant institutions to respond to 

changing circumstances with a view to reducing future 

threats to food security and environmental integrity.  

2007-2010  

Midlands State 

University, CCAA, 

and IDRC 

Building Adaptive Capacity to 

Cope with Increasing 

Vulnerability Due to Climate 

Change in southern Zambia and 

southwestern Zimbabwe 

Focused on building adaptive capacity to cope with 

increasing vulnerability due to climate change through 

participatory approaches relying on farmers’, 

scientists’, and development workers’ knowledge, 

products, and experiences in agricultural research for 

development to bring out positive changes in people’s 

livelihoods 

2007-2010  

ZERO, CCAA, and 

IDRC 

 

Community-Based Adaptation to 

Climate Change in Africa 

Focused on helping communities adapt to climate 

change and share lessons learned from project activities 

with key stakeholders at local, national, regional, and 

international levels to elicit their support for climate 

change adaptation. 

2008-2010  

Type of 

adaptation 

Responsible actor(s) Title of policy or programme Work done (objectives) & strategies Time frame Geo-

coverage 

Policy-driven MoAMID, Irrigation 

Department, FAO 

Irrigation policy& irrigation 

development programme 

Irrigation development programme  

Irrigation infrastructure rehabilitation 

 

2015 National 

MoEWC National Water policy Irrigation development 2014 National 

MoEWC National Water policy Water resources management and water supply   

Zimbabwe National 

Water Authority, 

MoEWC 

Expansion of Real time DCP 

systems on the hydrological 

network. 

Acquire flood forecasting software like Mike 11 and 

training of users. 

. 

2015-2030 National 

Acuisition of tools for collecting, 

processing & storage of data 

Data collection, analysis & storage 2015 National 
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Autonomous  Global Water 

Partnership 

WACDEP / GWP Capacity 

Development Programme in 

Africa   

Water Security and Climate Resilient Development 2013-2015 National 

SARDC Southern African Research and 

Documentation Centre (SARDC) 

Programme on Environment, 

Water, Research Documentation 

Focuses on improving access to information on the 

impacts of climate change on the water resources of the 

Zambezi River basin 

Ongoing National 

IFRC Climate Change 

Centre 

Integration of climate risk 

management tools into existing 

programs and activities of the 

IFRC 

Focused on natural disaster mitigation through 

developing communication and raising awareness of the 

consequences of climate change and opportunities for 

risk reduction, building climate change knowledge and 

capacity 

Served as an advocate for Red Cross initiatives in 

international climate policy.  

Supported people with high-quality analyses of 

knowledge about and experiences with climate risk 

management, and using and promoting the use of 

climate information to reduce vulnerability to extreme 

weather events and climate variability 

2006-2009 Selected 

districts  

Type of 

adaptation 

Responsible actor(s) Title of policy or programme Work done (objectives)  & strategies Time frame Geo-

coverage 

Policy-driven MoAMID Input Subsidy Provides subsidy on agricultural inputs to enhance the 

preparedness of small holder farmers to onset of 

growing seasons. 

Annual  National 

Meteorological 

Services Department, 

MoEWC 

Replacement of mechanical 

equipment & enhancement of 

Meteo Factory 

To replace equipment in response to the Munamata 

Treaty bans which bans the use of mercury in 

meteorological observations 

Automation for the production of different products to 

different clients from agriculture, aviation, tourism 

among others 

2015-2020 National 

Equipping Provincial 

Meteorological Offices and their 

construction 

To develop eight Provincial Meteorological office 

infrastructure (buildings) in the country to ensure that 

weather and climate products and services are available 

to all people at provincial level.  

2015-2020 National 

Satellite ground stations To increase satellite ground stations designed for 

specific challenges e.g monitoring the encroaching 

desert from Kalahari.  

To enhance satellite ground stations network by  

replacing computer based equipment  

2020-2030 National 

Autonomous  ECONET Enhancement of international 

standard for measuring rainfall 

To improve the density of network of rain gauges by 

installing a rain gauge per 10Km2 and also adding 

automated rain gauges for those area which are remote 

2018-2030 National 
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FAO, NGOs Inputs Assistance Programme Agricultural input assistance to vulnerable smallholder 

farmers in Zimbabwe and the coordination and 

monitoring of agricultural emergency interventions 

2009–2011 National 

FAO, NGOs Inputs and Market Linkages Improvement of food security and livelihoods of 

smallholder farmers through the provision ofextension, 

inputs and market linkages. The FAO is practically 

funding the now under capacitated Agriculture 

Extension Department (Agritex). 

2010–2011 National 

FAO, NGOs Provision of Livestock inputs Provision of dipping chemicals, dip tank management, 

and improved community dipping service in communal 

areas of Zimbabwe 

2010–2011  National 

FAO, NGOs Livelihoods Securing farming systems and livelihoods in communal 

lands adjacent to Protected Areas through human and 
wildlife conflict management. 

2010- 2011 National 

FAO, NGOs Livelihoods Improved livelihoods through sustainable agricultural 
development. 

2010- 2011 National 

FAO, NGOs Livelihoods Improving rural livelihoods through an integrated 
farming approach 

2010- 2011 National 

FAO, NGOs Livelihoods Improved impact of livelihoods interventions on 

vulnerable households in Zimbabwe through 

coordination, monitoring and evaluation of agricultural 
interventions and mainstreaming of HIV/AIDS. 

2010- 2011 National 

Type of 

adaptation 

Responsible actor(s) Title of policy or programme Work done (objectives) & strategies Time frame Geo-

coverage 

Policy-driven MoAMID, DVS National Drought Mitigation 

strategy, Livestock relief strategy 

Build capacity of households to enable them to plan and 

undertake activities that efficiently and effectively 

utilize household resources to ensure the sustainability 

of their livelihood systems  

Provision of free vaccinations in certain drought-related 

conditions and assistance in destocking livestock 

2015 National 

MoAMID, 

Mechanisation& 

irrigation departmentt; 

 

National Drought Response 

strategy 

Rehabilitation of primary water supplies as some 

communities are facing critical drinking water 

shortages 

Irrigation rehabilitation (quick fix) to allow winter 

planting emergency water supplies for people and 

animals 

2015 National 

MoAMID 

Mechanisation& 

irrigation department; 

GMB 

Strategic grain reserves: 

 

Immediate distribution of current GMB stocks to 

vulnerable 

Mobilization of grain from both the local producers and 

outside the country 

2015 National 
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Meteorological 

Services Department, 

MoEWC 

Weather Radar Network Improve agro-meteorological information network for 

forecasting and early warming (data collection, 

processing and dissemination) 

2015 National 

Automatic Weather Stations  Increasing the network to meet the demands from 

players in climate change adaptation MSD plans to have 

an AWS in every district first and then increase them 

within districts with varying climate.  

Software to manage the network will be required. 

2015-2017 National 

 Strengtherning the use of ICT 

solutions in climate projection. 

Modeling weather and climate and as such it needs high 

performance computing power as well as software for 

functions from forecasting, early warning, weather 

models as well as climate models. 

2015-2025 National 

Civil Protection Unit, 

Ministry of Local 

Government Public 

Works and National 

Housing 

Early warning systems for hydro 

meteorological disasters 

Early warning systems Ongoing National 

Zimbabwe National 

Water Authority, 

MoEWC 

Monitoring water level in surface 

resources 

Execution of timely monitoring of water levels to 

strengthen early warming systems for floods 

2015-2025 National 

Autonomous  International 

Federation of Red 

Cross and Red 

Crescent Societies 

(IFRC) 

Disaster Management (DM) 

Programme 

Focuses on building strong early warning and early 

action capacities at national and provincial levels and on 

helping national and provincial authorities to improve 

the national disaster management framework (national 

disaster response plan) and to address issues related to 

climate change and climate adaptation.  

 National 

FEWSNET (FAO) 

working groups 

Early warning systems 

 

Facilitated and established framework of monitoring 

and sharing   

Ongoing  National 

FAO, Government Inputs Emergency Aid Reducing the food aid dependency of 738 000 farming 

households by providing subsidised fertiliser and seed 

maize inputs by the International Fund for Agricultural 

Development(IFAD) and the Alliance for a Green 

Revolution in Africa (AGRA)and World Food 

Programme (WFP). 

2009–2010 National 

FAO, Government Inputs Assistance Programme Agricultural input assistance to vulnerable smallholder 

farmers in Zimbabwe and the coordination and 

monitoring of agricultural emergency interventions 

2009–2011 National 
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The main challenge in Zimbabwe is inadequacy of capacity, technology and finance support 

required to reduce the adaptation gap. The adaptation gap can be defined as the difference between 

actually implemented adaptation and a society-set goal, determined largely by preferences related 

to tolerate climate change impacts, and reflecting resource limitations and competing priorities 

(UNEP, 2014). In principle, the adaptation gap should be isolated to the additional costs (and 

benefits) of making development resilient to the impacts of anthropogenic climate change (Bornen 

et al., 2014).  

6.0 Conclusions and recommendations 

Climate change presents high vulnerability to food and nutrition insecurity in Zimbabwe’s agro-

based economy. Up to 70 % of the total population reside in rural areas and rely on rain-fed 

farming. Inter annual rainfall variability and frequency of extreme weather events are linked with 

economic growth, reflecting the dominance of the agricultural sector and its vulnerability to water 

stress. The sector employs up to 80 % of the rural population and thus it provides an opportunity 

to eradicate poverty. The sector also provides up to 18 % of national gross domestic product, 60 

% of raw materials required by manufacturing industry and 40 % of total export earnings. Against 

this background, the need to upscale national planning and implementation of adaptation actions 

that enhance resilience of rural livelihoods against climate change impacts remains topical. The 

ambitions to acquire the desired response to climate change impacts and contributions to mitigation 

will largely depend on addressing the gap in capacity (human and institutional capacity, research 

and development, awareness raising and training), technology generation and transfer and finance 

investment in developmental initiatives. Majority of initiatives that have been implemented by 

agricultural players in the country were aimed at encouraging adapted crop and livestock 

development and farming practices such as breeding drought tolerant crop and livestock breeds, 

mainstreaming climate change, awareness raising, research and development and capacity 

building. Some programmes have provided support to management of water resources and 

irrigation and income loss risk. The government coordinates national and long term projects whilst 

most programmes implemented by non-governmental organisations are usually short-term and 

limited to particular wards and districts. Government is the main player coordinating disaster risk 

reduction programmes. Adaptation and mitigation actions have mainly been focused on prevention 

of unprescribed burning of rangelands, conservation agriculture and watershed management with 

very little effort on sustainable livestock management. 

Recommendations 

a. Promoting adapted crop and livestock development and climate smart agricultural practices  

- Develop frameworks for sustainable intensification and commercialization of agriculture 

at different scales across agro ecologies. 

- Strengthen capacity to generate new forms of empirical knowledge, technologies 

(including conservation agriculture) and agricultural support services that meet climate 

challenges  

- Promote the use of indigenous and scientific knowledge on drought tolerant crop types and 

varieties and indigenous livestock that are adaptable to arising climatic scenarios. 

 

b. Building resilience in managing climate related disaster (drought and floods) risks  
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- Strengthen early warning systems on climate related agricultural risks. 

- Develop and sustain integrated approach in all sectors of the economy to reduce impacts 

of climate extreme events. 

- To promote climate indexed insurance and enabling market frameworks.  

 

c. Strengthening management of water resources and irrigation in the face of climate change 

- To develop, rehabilitate and maintain surface and groundwater resources. 

- To strengthen and intensify monitoring systems for hydro-meteorological parameters. 

- To promote efficient water use practices in the economy 

- To strengthen institutional capacity, research and extension for integrated water resources 

management. 

- Strengthen biodiversity conservation management and integrity of natural ecosystems to 

adapt to climate change. 

 

d. Promoting practices that reduce climate-related crop, livestock and income loss risk 

- Build capacity to conduct comprehensive vulnerability assessments and develop 

appropriate response models. 

- Strengthen the capacity of the national meteorological and hydrological services to provide 

climate data timely. 

 

e. Cross sector goals for adaptation 

- To promote capacity building through research and development, education and awareness, 

and training in climate change related issues. 

- To mainstream adaptation of vulnerable groups (women, youth and children) to climate 

change in all sectors of the economy. 

- To promote non-timber forest products and agroforestry to enhance forest-based adaption  

- To enhance capacity of power generation of hydro-power stations under reduced rainfall 

in future. 
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Ministry of Agriculture, Mechanization and Irrigation development  

Environment Africa 

SIRDC 

University of Zimbabwe - crops, soil and economics divisions 

University of Zimbabwe GIS-Earth Observation Centre 

Economics and Markets Department in the Ministry (MoAMID) 

Department of Irrigation, MoAMID 

Meteorological Services Department 

Climate Change Management department, MoEWC 

 

 

 


