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1 Introduction 

Increasingly unpredictable weather, shifts in cropping seasons and climate extremes in the form of 

droughts, floods and storms have impacted on the Zambezi River Basin (ZRB), home to about 30 

million people. In recent years, agricultural systems have not been able to meet the food and dietary  

needs of growing populations, and, for many  households, coping mechanisms have been tested to 

their limits. In many  cases, livelihood assets have been eroded, and an inability to recover from shocks 

has trapped large numbers of people in a state of chronic poverty and malnutrition (Drimie, 2011). It 

is estimated that more than 30% of the basin countries’ population is undernourished, despite notable 

reductions in some countries over the last 18 y ears (Table 1 , FAO database; Fig. 2).  

 

The ZRB is characterised by  diverse climates, ecosy stems, land use sy stems, social and livelihood 

sy stems, and economic systems (Chenje, 2000; World Bank, 2010). By  far the greatest proportion of 

the inhabitants depends on rain-fed smallscale and subsistence agriculture, livestock rearing and 

fisheries for their food and income. The harvesting of forest, woodland and wetland natural resources 

is also an integral part of rural household nutrition and economy, providing valuable safety nets when 

crop losses are experienced.  

 

But progress on food security is proving difficult in some countries, particularly Tanzania and Zambia. 

The pervasive focus on increasing food production (and thus food availability ) has often 

overshadowed the other components of food security, namely access to food,  stability  of access over 

time, the nutritional adequacy  of food, and the ability  to utilise the food.  Lack of sufficient and 

nutritious food has serious repercussions for health, particularly of vulnerable groups such as infants, 

children, pregnant women, the sick (especially those suffering from HIV/AIDS) and the elderly. Other 

significant health challenges across the basin include the prevalence of malaria, cholera outbreaks, 

respiratory infections, ey e and skin infections and diarrhea (WHO, 2011). These are often linked to  

poor access to clean drinking water and sanitation facilities , proximity  to household and urban air 

pollution, heavy rainfall events leading to localised flooding (Fig. 2), and climate-related prevalence of 

disease vectors (e.g. malaria) (World Bank, 2010). 

 

Both food security  and health have received priority  attention  over the last decade, driven by  the 

internationally  agreed Millennium Development Goals (MDGs). Nevertheless, progress is slow in 

many  areas. Growth and poverty  reductio n are hindered by  natural resource degradation, poor 

infrastructure, limited livelihood options, and low and unequal levels of human development (UNDP, 

2012). For example, life expectancy  at birth in Zambia, Zimbabwe and Mozambique is only  49-50 

(UNICEF online database). Increasing climate variability  and climate change will add an additional 

dimension of risk and pressure on the already  vulnerable areas and people of the basin (SARDC and 

HBS, 2010). Declining crop y ields and more frequent outbreaks of crop and livestock diseases are 

projected, placing pressure on food production and cash crop income at a time when intensified 

production is urgently needed to improve food and nutritional security . Extreme weather is likely  to 

disrupt farming and economic activ ities and increase the risk of human disease epidemics. 

 

Adaptation to the impacts of climate variability and climate change is a priority , requiring resources 

and identification of opportunities for building greater resilience, from households and commu nities 

to national and basin level. In the ZRB, the water resource provides rich opportunities  for 

development and adaptation, a fact which is reflected in the large hy dropower and irrigation schemes 
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planned across the basin. However, while the ZRB is well endowed with water, water is not an 

unlimited resource, and flow is highly  seasonal, declining by  80% or more during the dry  season 

(World Bank, 2010). Climate change will likely  further affect flow variability  and total basin -level 

discharge. Water-based development planning needs to be well coordinated to ensure that the 

resource is used sustainably and equitably, benefiting those in greatest need while not disadvantaging 

others upstream or downstream. Thus, a geo-spatial understanding of impacts and vulnerability  is 

required from basin to community  level.  

 

This Policy  Brief is based on the research outcomes of a Geographic Information Sy stem (GIS) -based 

study  (Davies and Wroblewski, unpublished; Midgley  et al., unpublished) to identify  and raise 

awareness around basin-wide climate-related vulnerability ‘hotspots’ now and in future, and to guide 

basin-wide and national debate around options and priorities. We focus on the linkages between 

agriculture, food security, health and climate vulnerability, and how this understanding could inform 

policy development and adaptation responses which look to address food insecurity  and health risks. 

The objective is to ultimately  strengthen resilience at basin, national and local levels. 

 

Table 1: Number of undernourished people in ZRB countries, 1990–2006 (in millions). Numbers 

in brackets indicate percentage of population undernourished. 

Country Undernourished

1990–2, mil 

Undernourished

1995–7, mil 

Undernourished

2000–2 mil 

Undernourished

2004–6, mil 

United Republic of 

Tanzania 

7.4 (28) 12.1 (40) 12.5 (36) 13.6 (35) 

Mozambique 8.2 (59) 8.6 (52) 7.9 (42) 7.5 (37) 

Angola 7.2 (66) 7.3 (58) 7.4 (52) 7.1 (44) 

Zambia 3.3 (40) 3.9 (41) 4.8 (45) 5.2 (45) 

Zimbabwe 4.3 (40) 5.5 (46) 5.5 (43) 5.1 (39) 

Malawi 4.3 (45) 3.7 (36) 3.5 (29) 3.8 (29) 

Botswana 0.3 (20) 0.4 (24) 0.5 (27) 0.5 (26) 

Namibia 0.4 (29) 0.5 (29) 0.4 (21) 0.4 (19) 

Source: FAO, and de Wit & Midgley (2012) 
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Figure 1: Percentage of children under 5 years suffering from malnutrition. Source of data: Global Sub-national 

Prevalence of Child Malnutrition dataset, Center for International Earth Science Information Network (CIESIN), 
Columbia University (2005). Map: Davies and Wroblewski, unpublished. 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2: Cholera outbreaks in Lusaka driven by changes in rainfall during the rainy season, showing the strong 
association with short-term intense rainfalls. Source: WHO, 2011. 
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2 Policy recommendations 

Facilitate basin-wide dialogue, cooperation and coordination between Riparian States (ZAMCOM), 

regional institutions dealing with food security  and health (e.g. SADC FANR, NEPAD CAADP, WHO) 

and other platforms (e.g. FANRPAN) so as to ensure strategic policy alignment in sector-specific and 

climate change policy objectives, within the context of differential risks and vulnerabilities across the 

Zambezi River Basin. 

Interrogate strengths and weaknesses in current policies, plans, strategies, protocols and 

programmes with relevance to climate risk and vulnerability  for food security  and healt h (e.g. SADC 

Regional Agricultural Policy , AU-NEPAD Agriculture Climate Change Adaptation-Mitigation 

Framework, SADC Protocol on Health, Africa Framework for Public Health Adaptation to Climate 

Change, Millennium Development Goals), with specific focus on spatial differentiation of risk and 

vulnerability  and required responses at basin-level, national and sub-national scales.  

Mainstream  the inclusion of enhanced climate-sensitive spatially  explicit adaptation and 

development planning across the Zambezi Riv er Basin (e.g. land and water use) into agricultural and 

health sector strategies and plans currently under development or in the planning stages (e.g. CAADP 

process, national climate change strategies for these sectors , irrigation policies, post-2015 MDGs). 

Support  farmers in the ZRB through programmes which provide spatially  tailored guidance on 

sustainable and productive agricultural practice s under increasingly  uncertain conditions,  

recommended adaptive shifts in crops/livestock and/or land use, opportu nities arising, and which 

facilitate the transfer of context-appropriate ‘climate-smart’ technologies as a means to strengthening 

food production now and in future. 

Develop flexible public health care programmes according to differential vulnerabilities, e merging 

diseases as climate evolves, monitoring and data analy sis  needs, and strengthening the interface 

between climate, water, food security  and health. This should include a continued focus on the 

provision of clean water piping and hy gienic  sanitation serv ices. 

Support  institutions engaged in data management and dissemination as instruments to  contribute 

toward the creation of a sound ev idence base for understanding and responding to challenges poses by 

the interface between climate, water, food security , and health (at a localised level).  

Facilitate trade (especially  the trading of food) and market access within the basin through the 

promotion of road infrastructure and effective tariff structures. Development of road infrastructure 

should also consider options for access to provide food and medical relief during disaster events. 
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3 Linkages between agriculture, food security, nutrition 

and health in the Zambezi Basin 

The basin population is highly  dependent on agriculture: 80% of Malawi and Mozambique’s 

populations are actively engaged in agriculture, and elsewhere the figure exceeds 7 0%. Roughly  one 

fifth of the land is under crop cultivation (commercial and subsistence), with forests (e.g. fruits, 

honey ), rangelands (supporting livestock) and freshwater bodies/wetlands (fish) also contributing to 

food supply  (World Bank, 2010). The primary  food crops are maize, cassava, sorghum, millet and 

beans, supplemented with fruit and vegetables, whilst cotton, tobacco, sugarcane and rice are grown 

as cash crops. Although most crop production is rainfed, irrigated agriculture is also practiced, 

particularly in Malawi, Zambia and Zimbabwe.  These three countries account for 85% of cultivated 

land in the ZRB (Fig. 3 showing Human Appropriation of Net Primary  Produc tiv ity  – areas where 

human consumption of NPP is greatly  in excess of ecosystem production i.e. intensive agriculture  and 

high population densities). Floodplains and ‘dambos’ (seasonally  wet depressions)  prov ide nutrient 

rich and moist soils which are extensively utilised for farming purposes across the basin. Away  from 

open water sources, human settlements and livestock rely heavily  on groundwater.  Thus, in the ZRB, 

dry  spells and drought have particularly  severe impacts on food sy stems and income.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 3. Map of Human Appropriation of Net Primary Productivity (HANPP) across the Zambezi River Basin. Red 

values indicate areas where high HANPP (i.e. intensive farming and high population densities) renders the population 
more sensitive to the impacts of climate stressors, while the blue values indicate areas of lower sensitivity owing to 
less intensive farming and pressure on natural resources. The circles depict the areas of Case Studies below. Source: 
Davies and Wroblewski, unpublished. 

 

Agricultural growth over the last 15 y ears or so has been very  good in parts of the basin  (Table 2), 

notably  Angola and Malawi, following major policy  reforms and programm atic interventions. In 

Malawi, the inputs subsidy  scheme implemented after the great drought of 2001-2002 has led to 
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significant production increases. However, Tanzania, Zimbabwe and Botswana have struggled to 

maintain a level of own food production in line with demand (Table 2). At a national level, stagnation 

in own food production contributes to increased dependence on food imports to meet national food 

deficits, raising local food prices (de Wit and Midgley , 2012). Insufficient supplies and reserves at 

times when pressure on production is experienced (e.g. through adverse weather conditions, diseases) 

further increases price volatility . 

 
Table 2: Own food production (g/person/day) in ZRB countries 

Country name 1990–2 1995–7 2003–5 % change 

1990–2 to 

2003–5 

Angola 896 997 2025 126% 

Malawi 934 1227 1641 76% 

Namibia 1605 1748 1995 24% 

Mozambique 1181 1323 1408 19% 

Zambia 956 951 921 -4% 

Botswana 784 781 710 -9% 

Zimbabwe 956 1047 830 -13% 

United Republic of Tanzania 1929 1619 1482 -23% 

Source: FAO, de Wit and Midgley , 2012 

 

With rural households usually  meeting only  30-60% of their own food needs, rising prices of 

purchased food have constrained people’s ability  to meet their food preferences and dietary  needs. 

Poor households have few options at their disposal to alleviate hunger. Ty pically, the number of daily  

meals and portion sizes are reduced, and nutritious but more expensive food ty pes are eliminated . 

When these constraints occur for lengthy  periods, undernourishment is experienced  (especially  in 

children) and this heightens susceptibility  to disease. Burgeoning populations pose an additional 

stressor in achieving food security, particularly  in Malawi where population densit ies are very  high 

and pressure on the productive potential of the land immense . 

 

Poor households tend to be most vulnerable to food insec urity  since they  have to deal with multiple 

stressors and are often unable to absorb additional shocks . There is a tendency  for poorer groups 

within communities to provide labour to larger farmers for cash income or income in-kind (i.e. food) 

since they  do not have the resources to farm productively themselves. For example, in Malawi ‘gany u’ 

(local agricultural labour) is a common livelihood strategy , but the ratio of supply  to demand is high 

and wages are low. Women often supplement their income through firewood and beer  sales, placing 
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increasing pressure on the environment.  The high reliance on ‘gany u’ increases the vulnerability of the 

poor since in a ‘bad’ y ear they may not be able to get enough work to meet their food needs  (Malawi 

VAC and SADC FANR VAC, 2005). 

 

In another example from the Umguza district (Zimbabwe), low or non-existent land and livestock 

holdings, and thus lack of potential for own household production, leaves people dependent on 

purchases, wild foods, and in-kind pay ments to meet their food needs (ZimVac, 2010). In many  parts 

of the basin, remittances are essential for survival of the poorest. Commonly, good agricultural land is 

available, but it remains underutilised and the potential for y ield increases is high, given improved 

access to suitable input technologies such as improved seed. However, the highly variable climate and 

risks of extreme events continue to destabilize production, affecting both subsistence and commercial 

farmers. The ripple effects are felt throughout the economy .  

 

The occurrence of the ‘hunger period’ commonly coincides with the onset of the rainy  season. At this 

time, the prev ious y ear’s crop has been consumed, and the new crop has not y et been harvested. This 

situation has the potential to lower nutritional status (as households struggle to consume food with 

the appropriate nutritional value) and heightens the susceptibility  to health risks, particularly  those 

associated with excessive rainfall during this period (e.g. malaria, cholera). The consumption of wild 

foods and boiled fruits serve as coping strategies to increase food intake. This particular pattern of 

consumption does not alway s provide the dietary  diversity  needed for adequate nutrition. 

 

Flood recession agriculture on fertile floodplains is used as a coping strateg y  to mitigate hunger 

periods. The crops grown here once the flooding of rivers and wetlands subsides provide protection 

from seasonal hunger and external shocks. This practice can, however, increase the vulnerability  to 

flash flooding following heavy  late-summer rainfall. 

 

When access to food resources is constrained, the rate of rural to urban migration increases. Within 

the Zambezi basin context, urbanisation patterns follow the growth and decline of mining 

opportunities (e.g. Copperbelt in Zambia), and the growth of the industrial and services sectors in the 

major cities (Lusaka, Harare, Blanty re). Interestingly , rural-rural migration is becoming more 

common, as natural resources and farming potential decline in more marginal areas  (e.g. movement 

from southern to northern Zambia). Informal urbanisation can be associated with poorer housing 

conditions, unemploy ment, mental health conditions, exacerbation of chronic diseases, and poor 

water and sanitation sy stems as liv ing conditions are already  close to the ir ‘carry ing capacity ’ (van 

Hasselt and Chapman, 2012).  

 

Diseases in this region are pernicious, and access to health care is insufficient. The situation is 

exacerbated by the HIV/AIDS pandemic. The disease has hit y oung and working -age adults (especially 

women) particularly  hard, with resultant impacts on household labour and earning ability . The 

capacity  to cope with and adapt to shocks, such as those brought about by  climate events, is 

significantly  lessened under these conditions (Dube and Chimbari, 2009). 

 

The mortality rate of children under five remains very high in countries such as Angola, Mozambique 

and Zambia. Many  childhood diseases and fatalities are directly related to lack of access to clean water 

and improved sanitation (e.g. diarrhoea, cholera) (Fig. 4), climate-related prevalence of disease 

vectors (e.g. malaria), and lack of clean sources of energy  (respiratory  diseases). There are strong 
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linkages between drought, diarrhoeal disease incidence and child malnutrition (de Sherbinin, 2011). 

Parts of Angola and Mozambique have some of the highest rates of child malnutrition in the region.  

 

 

 

Figure 4. Access to improved sanitation (% of national population) in ZRB countries. Source: WHO/UNICEF Joint 
Monitoring Programme (JMP) for Water Supply and Sanitation (http://www.wssinfo.org/data-estimates/table/). 
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4 Current and future climate exposure in the Zambezi 

River Basin 

The ZRB spans the southern African sub-continent, and experiences climates ranging from tropical 

and sub-tropical in the north (with rainfall of ca. 1800 mm) to arid and semi-arid in the south-west 

(rainfall of ca. 550 mm). Temperatures are moderated by elevation (plateaus) and highlands. There is 

high y ear to y ear rainfall variability with some decades being very  wet (197 0s) and others relatively  

dry  (1980s and 1990s). The basin is highly  susceptible to dry spells, drought which occurs every  10 to 

15 y ears, periodic floods, and cyclones in the coastal areas. The basin will increasingly  be exposed to 

the additional pressures brought about by climate change (Boko et al., 2007). Rising temperatures are 

projected with a relatively  high degree of certainty  (Fig. 5) (Davies and Wroblewski, unpublished). 

 

Rainfall projections are less certain, but changes are likely  to vary  across the Basin, with the south-

western parts generally drying (Fig. 6). The harmful impacts of climate are frequently  experienced in 

the form of rainfall variability and changing seasonality , expressed as more unpredictable timing of 

the first and last rains (Tadross et al., 2007), and longer and more frequent dry  spells and droughts. 

The risks of more frequent heavy rainfall events in some parts of the Basin are likely  to increase in late 

summer, leading to flooding and economic losses.  

 

Drought is the greatest climate risk across the ZRB with associated consequences for food insecurity  

and health risks in humans and livestock (certain diseases are specifically  associated with drought). 

Fig. 7  is a composite map of 29 variables with a direct link to drou ght vulnerability. Much of the basin 

suffers from a shortage of easily  available soil moisture linked to poor and sandy  soils. These areas 

match closely with areas showing high levels of soil degradation, and further agricultural development 

is thus constrained. Within the northern and central regions of Zimbabwe there is some potential for 

irrigation; however there is a need to determine the suitability  of such initiatives given the future 

rainfall projections. 

 

The second major risk is flooding, which can include an immediate disaster element and also specific 

diseases associated with these events. Fig. 8 is a composite map of 6 variables with a direct  link to 

flood vulnerability . Heavy  rainfalls, particularly  in late summer, already  make up an increasing 

proportion of total rainfall in the ZRB (New et al., 2006; McSweeney  et al., 2008). Northern -eastern 

Zambia, northern Malawi and the basin area of Tanzania will likely  become wetter, with higher 

flooding risks locally  and downstream of the catchments. 
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Figure 5. Map of projected changes in mean annual temperature across the Zambezi River Basin for the period 2040-
2069 relative to 1961-2000, using five downscaled GCMs and the SRES A1B scenario. Changes range from increases 
of 2.4°C in Tanzania (yellow) to increases of 3.5°C in Angola/ Namibia/ Botswana (dark red). The circles depict the 

areas of Case Studies 1 and 2 below. Davies and Wroblewski, unpublished. 

  

Figure 6. Map of projected annual rainfall changes across the Zambezi Rive r Basin for the period 2040-2069 relative to 
1961-2000, using five downscaled GCMs and the SRES A1B scenario. Changes range from decreases in rainfall of up 
to 117mm per annum in Angola (dark brown), to increases of up to 90mm per annum in Tanzania (dark b lue). The 

circles depict the areas of Case Studies 1 and 2 below. Davies and Wroblewski, unpublished. 
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Figure 7. Map of projected future vulnerability to drought across the Zambezi River Basin. Red areas indicate where 

people are likely to experience problems arising through future droughts. The circles depict the areas of Case Studies 
1 and 2 below. Davies and Wroblewski, unpublished. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 8. Map of projected future vulnerability to flooding across the Zambezi River Basin. Red areas indicate where 
people are likely to experience problems arising from future flooding. The circle depicts the area of Case Study 3. 
Davies and Wroblewski, unpublished. 
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5 Climate change as an additional stressor: food 

security and health 

Climate change will increasingly  add to the challenges of sufficient food production across the ZRB 

and the achievement of food and nutritional security  for all people at all times (FAO, 2010). When 

crop and livestock production fail because of drought, floods, pests or diseases, poverty  and hunger 

take hold and progress on developmental targets is halted or even reversed . Of particular concern is 

the expectation that the African staple crop maize, which is central to large food -insecure populations, 

is at significant risk under climate change (Lobell et al., 2008). Given the high vulnerabilities already  

in the sy stem, climate change threatens the socio-economic and political stability and advancement of 

the region. 

 

The large geographic variability of current and future climate sy stems, agricultural potential, water 

resources, health risks and economic opportunities across the basin  demands the question: where are 

the ‘hotspots’ requiring urgent adaptation programmes, and how can policy  development provide a 

conducive environment for the building of resilience where it is most needed? This section provides a 

narrative of plausible scenarios for selected ‘hotspots’, based on current and future indicator maps and 

overlay s (Davies and Wroblewski, unpublished; Midgley  et al., unpublished). 

 

Case Study  1: Extended drought in southern Zam bia and northern Zimbabwe 

Marginal annual rainfall and variability of rainfall, fragile soils (with extensive soil degradation) and 

high population densities render both commercial and subsistence farming (heavily  reliant on maize  

and cattle) very  vulnerable to periodic drought. Pressure on the land is high and recovery  periods 

following shocks are long. Already , multi-y ear droughts can bring about widespread food and cash 

crop losses leading to food deficits and hunger. Climate change is expected to raise the risks of such 

droughts, and when combined with substantial rates of warming projected for this part of the basin, 

has the potential to gradually  erode the farming potential of these lands. Crop failures will be 

exacerbated by  loss of rangeland productiv e capacity  (cattle) and potentially  greater incidence of 

livestock diseases. Many  smaller farmers will not be resilient to these pressures, forcing them to 

migrate towards more productive areas or the urban centres of Lusaka and Harare. 

 

Even commercial operations based on sugarcane, cotton and tobacco will come under pressure. 

Irrigation will become essential, drawing on increasing volumes of water to sustain production. In 

already “water stressed” areas where withdrawals cannot be increased, options become constrained 

(as in Zimbabwe). If agriculture declines, so does paid farm employ ment, robbing many  poorer 

households of their primary livelihood and increasing dependency  on food  aid and other safety  nets 

such as remittances. Off-farm work is scarce. In their favour, Zimbabweans are generally  literate and 

can draw on their education to find way s of coping. Adoption of appropriate farming technologies 

suited to these conditions should become a priority . 
 

Case Study  2: Reduced rainfall and unprecedented heat in south-eastern Angola 

A warm climate, moderately  low and variable rainfall, and high risk of drought make this a 

challenging environment for farming, the primary  livelihood. Incidence of malnutrition is high, 

especially  in children, and access to healthcare is problematic owing to sparse facilities and poor 
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roads. Although this area is not currently  a hotspot of the ZRB this may  change over the next few 

decades, based on future climate projections of significant warming and reduced annual rainfall . 

Drought vulnerability is expected to rise. Unprecedented heat and drought may  tip households into 

hitherto unknown situations of reduced food production. Established coping mechanisms will not 

suffice, and most households will not have the resources (educational, financial  or asset base) to 

establish alternative livelihoods. 

Nevertheless, current appropriation of natural resources is not high and there is still ample room to 

harness land and water resources more productively towards the goal of resilient agricultural growth. 

This area will require substantial investment in strengthening and diversify ing livelihoods and 

building resilience to harsher conditions, including adoption of irrigation and heat/drought-adaptive 

cultivars (Kurukulasuriy a and Mendelsohn, 2007 ). Changing risks to human and livestock health 

arising from drought and heat stress must be monitored and managed appropriately .  

Case Study  3:  Flooding in late summer in southern Malawi and the lower Zam bezi in 

Mozam bique  

Flooding in southern Malawi (Shire River and its tributaries) and the area surrounding the confluence 

of the Zambezi and Shire Rivers in Mozambique is a regular occurrence. Most households practice 

subsistence farming and fishing if they  live close to a river or wetland. Crop production is relatively  

low in the relatively dry climate, and summer cropping is supplemented with  recession agriculture, 

‘dimbo’ agriculture in seasonally  wet depressions, and winter c ropping along the river (where 

traditional irrigation methods are employ ed).  The practice of hav ing access to lands in different 

locations not only increases production and mitigates risk, but also serves as an adaptation to seasonal 

flooding. But owing to growing population pressure in Malawi, many  poorer households have lost this 

option and are limited to  one farm of generally less than half a hectare , often insufficient to meet the 

food needs of the family , and increasing the risk of losing every thing in a flood (or drought). Sev ere 

deforestation and destabilisation of river banks through excessive firewood collection have increased 

the impacts of the annual floods. 

 

Climate change will likely  bring an increased risk of heavy  rainfall locally  and in the m ain Shire 

catchments further north. More frequent and severe flooding could submerge or wash away crops and 

food stores, with consequences for food security. Regular setbacks would become too much to bear for 

many  poorer households, with few options at the ir disposal. Off-farm employ ment is hard to find. To 

make matters worse, wet/warm conditions, stagnant water and disrupted river flows provide a 

breeding ground for debilitating and fatal disease agents and vectors. Contaminated water supplies 

increase the risk of bacterial, v iral and parasitic infections. Waterborne diseases include diarrhoeal 

illnesses and cholera. Flooding and waterlogging, together with warmth, also create conditions 

suitable for mosquito breeding, increasing the potential for the contraction of malaria. Flooding can 

also impair access to essential health services, so that timeous treatment becomes impossible. Under 

such conditions, disease epidemics constitute the greatest risk to life, far greater than the phy sical 

dangers of floodwaters themselves (CRED, 2012). Adaptation priorities include the restoration and 

stabilisation of river banks, effective local disaster risk reduction and management structures and 

plans, emergency  supplies of food and medicine, and flood -resilient farming practices in high risk 

areas. 
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6 Basin-wide institutions and policies for food security 

and health in support of building climate resilience 

Well established frameworks and protocols exist which can provide momentum for strengthening 

political commitment, research initiatives and investment which support agricultural development.  

Riparian states should attempt to align (were feasible) and mainstream their actions with these 

frameworks in achieving a more coherent approach to addressing matters of food security  and health 

challenges (Table 3).    

 

The Comprehensive Africa Agricultural Development Programme (CAADP) aims to help African 

countries reach a higher path of economic growth through agriculture -led development. The African 

Union – NEPAD Agriculture Climate Change Adaptation-Mitigation Framework (AU-NEPAD Agric-

CC Framework) is in the process of being finalized and is being designed to enhance agricultural 

productiv ity  and ensuring environmental resilience within the reality  of a changing climate . At a 

regional level, the SADC Regional Agricultural Policy  (RAP) Pillars are aligne d with CAADP. Each of 

these initiatives will develop actions which seek to bolster productiv ity  (through approaches which 

include sustainable land management and integrated water re source management) as well as building 

resilience though recognition of the adverse impact of a changing climate. However, more needs to be 

done to integrate climate change risk and impact, and approaches to dealing with climate -related risk, 

into CAADP and the RAP. 

 

Meanwhile, the multilateral and national climate change processes are proceeding, guided by  the 

United Nations Convention on Climate Change (UNFCCC). Climate change adaptation and mitigation 

policies and strategies are emerging, including the National Adaptation Plans of Action (NAPAs) 

developed by  the Least Developed Countries (LDCs) to identify  and prioritise urgent adaptation 

activ ities. Within the ZRB, NAPAs exist and are starting to be implemented in all five Basin LDCs 

(Angola, Malawi, Mozambique, Tanzania, Zambia). 

 

The high climate vulnerability of agriculture and food security  identified in all National Adaptation 

Plans of Action (NAPAs) must now be converted into ‘climate smart’ agricultural policy  (FAO, 2011) . 

Sectorally focused national agricultural policies equally  (with some exceptions e.g. Malawi) do not 

sufficiently  balance productiv ity  and profitability  goals against significant risks to livelihoods and 

longer-term resilience demanded by the changing climate and disaster landscape  (Midgley , in press).  

 

The Food, Agriculture and Natural Resources Policy Analy sis Network (FANRPAN) is a key  platform 

for dialogue on aspects relating to agriculture and food security . This platform brings together 

shareholders and decision-makers within the agriculture sector and allows for multi-stakeholder 

dialogue; and so has the potential to play  a facilitating role in informing national and regional 

agricultural policy development. These platforms also serve as a mechanism for the integration of a 

climate change lens within agricultural policy  development (and so food security ). This platform 

should thus be utilized to ensure continued efforts and alignment with the AU-NEPAD Agric-CC 

Framework, CAADP, and the SADC RAP. 

 

In terms of health, there is no mention of climate change within the SADC Protocol on Health or in the 

SADC Health Policy Framework. There may thus need to be support for the mainstreaming of climate 
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change into the health sector within the region and the basin. Equally , health is not afforded the 

prioritisation it deserves in the NAPAs and is currently  seriously  underfunded in NAPA 

implementation projects. For example, Malawi and Mozambique do not have health activ ities as part 

of their NAPA, and these countries have populations  whose health, for a multitude of reasons, is 

particularly vulnerable to climate change. Only  3% of all NAPA budgets  is allocated to health projects 

(Manga, 2010). However, a Namibian study  which informed this country ’s Second National 

Communication to the UNFCCC (Republic of Namibia, 2011) prioritised health, and drew detailed 

links between climate change and current health challenges such as HIV, malnutrition,  and vector-

borne diseases.  

 

The World Health Organisation (WHO) remains critically important in guiding norms and standards 

of best practice for health in Africa (van Hasselt and Chapman, 2012). At the 61st Session of the WHO 

Regional Committee for Africa held in September 2011, all African ministers of health adopted the 

Framework for Public Health Adaptation to Climate Change. Commitment to initiate the 

implementation of the Framework was ev ident. Steps toward implementation would include the 

undertaking of baseline risk and capacity  assessments as an immediate priority  to establish the 

current population’s vulnerability to climate-sensitive health risks and the degree to which national 

health sy stems can respond effectively to and manage these risks (van Hasselt and Chapman, 2012). 

 

 
Table 3: Regional and sub-regional (SADC) policies, plans, strategies and protocols with 

relevance to climate risk and vulnerability in the agriculture, food security and health sectors. All 

the ZRB countries are SADC Member States. 

Name and status Relevance to climate risk and vulnerability 

SADC Regional Indicative 

Strategic Development Plan 

(RISDP) 

2003 

Prov ides strategic direction to SADC programmes and activities; aligns strategic 

objectives and priorities of SADC with the policies and strategies for achieving 

its long-term goals. Reaffirms the commitment of SADC Member St ates to good 

political, economic and corporate governance entrenched in a culture of 

democracy, full participation by civil society, transparency and respect for the 

rule of law. In this Plan, food security and health issues are priority areas. 

NEPAD/ Comprehensive 

Agricultural Development 

Programme (CAADP) 

(2003-ongoing) 

Agricultural programme of NEPAD; aims to eliminate hunger and reduce 

pov erty through agriculture. Established by the African Union assembly, 

CAADP focuses on improving food security, nutrition, and increasing incomes 

in Africa's largely farming based economies.  

SADC Regional Agricultural 

Policy (RAP) 

(to be finalised and 

endorsed) 

Intended to provide a legally binding instrument to stimulate sustainable 

agricultural development and food security in the SADC region. 

AUC-NEPAD Agriculture 

Climate Change Adaptation-

Mitigation Framework (AU-

NEPAD Agric-CC 

Framework) 

(to be finalized & endorsed) 

Designed as an agriculture-climate change strategic tool to build capacity and 

address aspects of alignment, coherence and harmonization amongst programs. 

Will help African countries and RECs define and determine their agendas on 

agriculture-climate change and build informed and decisive leadership and 

responsibility. 
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SADC Protocol on Health 

1999, implemented 2004 

Promotes regional collaboration and cooperation in order to address health 

problems and challenges, including elements such as epidemic preparedness 

and the eradication of communicable and non-communicable diseases, 

strengthening of health care systems and capacity, and addressing the health 

needs of the most vulnerable sectors of the population, health information 

sy stems, and institutional arrangements, amongst others. 

SADC Health Policy 

Framework 

2000 

Aims to attain an acceptable standard of health for all citizens by promoting, 

coordinating and supporting the individual and collective efforts of Member 

States to increase access to ev idence based high impact health interventions. 

The goal of the health policy is to reach specific targets of "Health for All in the 

21 st Century by 2020" in all Member States based on the primary health care 

strategy. 

Millennium Development 

Goals (MDGs) 

2000-2015 

The eight MDGs, as formulated in the Millennium Declaration (2000) for the 

period 2000-2015, were agreed by 192 United Nations member states. The 

MDGs encapsulate time-bound and quantified benchmarks for reducing 

extreme poverty, and attaining a sustainable human development growth path, 

particularly in the poorest countries. Four of the eight MDGs are directly 

concerned with health and MDG1 encapsulates the strong linkages between 

pov erty, food insecurity and malnutrition. 

Africa Framework for Public 

Health Adaptation to 

Climate Change 

2011 

Drafted by a joint WHO/UNEP team, this framework promotes the deployment 

of an essential public health package to enhance resilience to climate change in 

dev eloping countries. Key elements include risk and vulnerability assessment 

for public health, capacity strengthening, disaster risk preparedness and 

response, research, integrated environment and health surveillance, and inter-

sectoral coordination. 

SADC Disaster Risk 

Reduction Strategic Plan 

2006-2010 

 (under review for up to 

2015) 

POA under development 

Prov ides a regional framework for coordination and partnerships in disaster 

risk reduction and management among SADC Member States governments and 

all partners and stakeholders. Harmonizes the SADC strategy  with global and 

regional frameworks; prov ides guidance for strengthening of regional and 

national capacities in disaster risk reduction.  

National Adaptation 

Programmes of Action 

(NAPAs) under the 

UNFCCC 

various 

 

Prov ide a process for Least Developed Countries (LDCs) to identify priority 

activities that respond to their urgent and immediate needs to adapt to climate 

change – those for which further delay would increase vulnerability and/or 

costs at a later stage. 

Implemented at country level by Least Developed Countries (all Basin countries 

except Botswana, Namibia, Zimbabwe). NAPAs have been ssubmitted by all 

Basin LDCs. 

 

 

 

 

 

http://en.wikipedia.org/wiki/United_Nations
http://en.wikipedia.org/wiki/United_Nations_member_states
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7 Managing the Basin towards cooperative risk 

reduction 

Support to local farmers through the provision of education and extension on sustainable resource 

and land use and productive farming techniques under climate risk should be promoted as a way  of 

bolstering food production. The suitability  of options such a s drought resistant crops, short cy cle 

cultivars, and irrigation potential should be better understood in terms of v iability and sustainability . 

Given the projections of variability  in climate, attempts to reduce the relatively  high national 

dependence on agriculture should be considered. The promotion of diversification of sectors 

contributing to GDP is a potential longer term strategy, as are mechanisms which focus on increasing 

national and household wealth.  

 

Existing and planned agricultural, food security  and health policies, strategies and programmes 

should establish the linkages between these sectors and their cross-cutting needs, such as disaster risk 

reduction and management. The technical knowledge of spatial differences in integrated vulnerability  

across the ZRB will enable the targeting and monitoring of those communities most in need of 

assistance, for greatest impact of investment. The focus should include leveling the playing field across 

the basin and striv ing to eliminate inequalities between and within countries. There needs to be a 

specific focus on those areas where high levels of food insecurity  / health risk and significant climate 

change impacts intersect (i.e. south-eastern Angola, central and southern Malawi, Zambezia and 

Niassa provinces in Mozambique). Spatial contexts and considerations, within both short- and 

medium-term time frames, should be given a larger role in decision making.  

 

Facilitating an environment conducive to increased trading (particularly  in food) is also importan t in 

attempting to reduce vulnerability which stems from poor/stagnated own food production. Improve d 

main and feeder road networks and infrastructure for facilitating trade would be key  focus  areas, 

requiring an understanding of transboundary  linkages . In addition to potentially  improving 

nutritional status, unnecessary migration stemming from threats to food security  could be mitigated  

through improved distribution. Furthermore, improved access to food may contribute to an avoidance 

of coping strategies which increase the susceptibility  to health risks and vulnerability  to a changing 

climate. 

 

Support to strengthen established institutions engaged in data management and dissemination should 

be considered. Effective information transfer serves as a disaster  early warning mechanism which can 

assist in reducing food price volatility  as well as providing a sy stem for early  response to climatic 

shocks. Such sy stems could include market/price information serv ices and meteorological serv ices 

accessible and actionable by  smallscale farmers, including reliable climate forecasts. 

 

Fostering access to improved water and sanitation serv ices is also needed to contribute to bettering 

national health indicators. Such initiatives must be informed and guided by spatially exp licit economic 

and land use planning. Reducing the effort needed and other barriers to accessing public health 

facilities would be another key focus. Engagement with WHO national representative and conducting 

of Situation Analy sis and Needs Assessments (SA NA) is another initial step. The SANA seeks to 

highlight national policies and legislation, as well as technical and institutional capacities and 

approaches to inter-sectoral coordination mechanisms and resources (van Hasselt and Chapman, 
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2012). The conducting of a SANA within the agricultural and health sectors would assist in 

establishing a baseline from which to initiate appropriate action.  

 

In relation to these aspects, a risk reduction and disaster management approach should be adopted as 

a means to better deal with the negative (and often uncertain) impacts of the variability  in climate. 

The building of resilience to the impacts of a changing climate within the agricultural and health 

sectors should be central pillars within this approach  and should be guided by  spatially  explicit 

economic and land use planning. 
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