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Approximately one-third of the people in the Southern African Development Community (SADC)
region live in drought-prone areas. Meteorological drought causes substantial socio-economic

hardships, decline in public health, land degradation and biodiversity loss. Drought impacts on ‘

crop and livestock production in the region, endangers local ecosystems and threatens '

agriculture-based communities. Over the past 30 years, rainfall has been increasing in the humid
tropical zone and declining in the southern African drylands.
¢

Between 2018 and 2019, food insecurity increased by 28% across the region, 7.4% higher than it was
during the severe El Niflo-induced drought of 2016/17. Roughly 45 million southern Africans were food
insecure as the region entered the peak of the lean season from January-March 2020 and a year later,
that number increased to 51.3 million people. Back-to-back droughts (in Angola and Madagascar) and
erratic rainfall; compounded by COVID-19 (in all SADC countries); displacements due to the growing
insecurity related to cattle raiding (in Madagascar); internal conflict (DRC and Mozambique) and
political and economic instability (Zimbabwe) contributed to these record-high levels of food insecurity
in the region. In 2020/21, around 21.8 million people in the Democratic Republic of Congo (DRC)
experienced high levels of acute food insecurity (IPC Phase 3 or above), making it home to the highest
number of people in urgent need of be water-abundant humanitarian assistance in the world. The risk
of drought occurrences even threatens those countries previously thought to be water-abundant.

Several southern African countries lack an objective forecast-based early warning and response
mechanism that enables early identification of the onset of drought. Ex-post reactive responses
coupled with the lack of anticipatory and preparedness measures focus on crisis management and
humanitarian interventions as opposed to building long-term resilience at the household and
community level. Generally, they also come at a higher cost to the economy.

Effective and implementable drought policies and plans are vital, and these should include actions and incentives to promote the
building of adaptive capacity and resilience in different communities and economic sectors alongside those centered on preparedness
and mitigation efforts. Currently, drought-related response efforts tend to be reactive and crisis-led, and this is a costlier approach to
people, the economy and the environment than proactive management in which resilience is developed and relief actions are agreed
upon beforehand.

To help facilitate this proactive approach, the World Bank has embarked on a multi-year drought resilience “advisory services and
analytics” initiative — the Southern African Drought Resilience Initiative (SADRI) — that leverages expertise across its Global Practices
(GPs) and Country Units. The objective of SADRI is to build analytical and institutional foundations to catalyze national and regional
investment in integrated drought resilience. By helping to convene around a regional approach, the initiative aims to provide a forum
for knowledge exchange among SADC Member States and development partners on effective drought risk management.

As part of SADRI's activities, the SADC Drought Resilience Profiles have been developed, to provide snapshot overviews of drought
resilience capacity in each of the 16 SADC Member States. They consist of a stocktaking and needs assessment at the country level to
identify institutional capacity, policies and programs, ongoing activities, key partners, gaps and opportunities, including to identify
low-hanging fruit for necessary analytical work and drought resilience investment prioritization.

Each profile provides base information on national capacity in
terms of the Integrated Drought Risk Management Framework, a

ﬁ three-pillar approach centered around interconnected,

A 'l g@:}_é multi-disciplinary, multi-institutional activities. These pillars are 1)
n Vulnerability and impact assessment; 2) Monitoring and early
o 9&9 warning systems (EWS) and 3) Mitigation, preparedness and

response.

Vulnerability Monitoring Mitigation, N : :

and Impact and Early Preparedness The goal of the Vulnerability and Impact Assessment pillar is to

Assessment Warning Systems and Response determine the primary historical, current and future impacts

associated with drought and to assess the root causes of these

impacts. Drought impact and vulnerability assessment is directed
at gaining an understanding of both the natural and human
processes associated with drought and the impacts that occur. An
outcome of this pillar is, ideally, the creation of a vulnerability profile
for each sector, region, population group or commmunity. An archive
of drought impacts that have occurred historically does not exist for
most countries, although anecdotal information on recent and

This document is meant to provide a brief overview of
drought risk issues in the SADC region. The key resources
at the end of the document provide more in-depth
analyses. The contents of this profile do not necessarily
reflect the views of World Bank, CIWA, NDMC or IWMI.
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In terms of the Monitoring and EWS pillar, a key objective for countries should be the establishment of a drought early warning
system (DEWS). Governments maintain DEWS to warn their citizens and themselves about impending drought conditions. A DEWS
identifies climate and water supply trends and detects the emergence or probability of occurrence and the likely severity of drought
and its impacts. Reliable information must be commmunicated in a timely manner to water and land managers, policy makers and
the public through appropriate communication channels. That information, if used effectively, can be the basis for reducing
vulnerability and improving mitigation and response capacities of people and systems at risk.

Effective drought monitoring and early warning should ideally integrate precipitation and other climatic parameters with water
information such as stream flow, ground water levels, reservoir and lake levels and soil moisture into a comprehensive assessment of
current and future drought and water supply conditions. In addition, monitoring the impacts (i.e. social indicators) that occur on the
ground as a drought develops helps to calibrate assessments of severity for local areas. These assessments can then trigger
appropriate mitigation and response actions that have been identified previously (WMO/GWP, 2016).

Finally, the drought mitigation, preparedness and response pillar comprizes the appropriate measures and actions aimed at reducing
vulnerability to drought and reducing the impacts of droughts. The goal of this pillar is to determine appropriate mitigation and
response actions aimed at risk reduction, the identification of appropriate triggers to phase in and phase out mitigation actions,
particularly short-term actions, during drought onset and termination and, finally, to identify agencies, ministries or organizations to
develop and implement mitigation actions (FAQO, 2019).

This regional Drought Resilience Profile for SADC contains highlights of drought information based on these three pillars as
documented in the 16 country-specific profiles. Key sections cover climate and projected changes, sector impacts and vulnerabilities
to drought, the policy context and information regarding ongoing drought and related projects in southern Africa.

The pillar summaries provide an overview of defining characteristics and major themes across the SADC countries as depicted in
the country-specific profiles, and what the key gaps and opportunities are for improved drought resilience. Key throughout this profile
is the central role that the SADC Secretariat could and should play in institutional and stakeholder coordination across all pillars.

Important in these collective efforts is the concerted focus on strengthening institutional capacity, monitoring infrastructure and
enhancing information systems within and between countries in the region. Table 1 refers to the consolidation of course assessments
of each SADC Member State’s capacity in the three pillars as captured in the country profiles).

Table 1. SADC Member State capacity in terms of the Integrated Drought Risk Management Framework as documented in the country-specific drought resilience profiles

Vulnerability and impact
assessment

Angola [ | [ |

Botswana

Mitigation, preparedness

Monitoring and EWS
and response

Country
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Democratic Republic of Congo

Eswatini

Lesotho

Madagascar

Malawi

Mauritius

Mozambique

Namibia

Seychelles

South Africa

Tanzania

Zambia

Zimbabwe
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Drought:

- Changes in the onset, duration and intensity of rainfall have occurred Source: Berkley Earth/#ShowYourstripes

throughout the region, including increased frequency of dry spells (breaks in

Historical climate
the rainy season of at least five days where no significant rain is received)

- As illustrated in the #ShowYourStripes ‘warming stripe’ graphic for Africa in
(ibid).

Fig 1, the stripes turn from mainly blue to mainly red in more recent years,
illustrating the rise in average temperature since 1901, an observable trend for
all 16 SADC countries as depicted in the country-specific profiles.
- More severe droughts, affecting several SADC countries, are typically
experienced every decade, with the most widespread droughts occurring in i
1981, 1990, 2001, 2007, 2015/16, and 2019 (Table 2).
- Increased mean, maximum and minimum temperatures, with more rapid
increases in minimum temperatures (1-1.5°C on average), occur especially in
the interior regions (1.6-2°C on average) (USAID, 2016).
- Reduced late summer precipitation (November-March) has occurred in
Botswana, Namibia, Zimbabwe and Zambia (ibid).
- Increased summer rainfall has occurred in Lesotho, Namibia and South
Africa, with increased variability in Angola (ibid).

Future climate
- Mean temperature rise is expected to exceed 2°C (or more), particularly in arid regions, with projected warming between 3.4°C and
4.2°C above 1981-2000 averages, and with more pronounced increases in the summer (November-March) (USAID, 2016).
- Minimum temperature rise may exceed the rise in maximum temperature (ibid).
- Slightly drier conditions (including potentially increased intensity and duration of dry spells) may be experienced on average,
particularly from April to September (ibid).
- According to the Sixth Assessment Report (IPCC, 2021), the following future trends are predicted across the SADC mainland region:
-Observed decreases in mean precipitation;
-Observed and projected increases in heavy precipitation and pluvial flooding;
-Observed and projected increase in aridity, agricultural and ecological droughts.
Observed increase in meteorological drought, projected increase in meteorological droughts from 1.5°C, higher confidence with
increasing global warming;
-Projected increases in mean wind speed; increases in fire weather conditions.

CLIMATE RISK HOTSPOTS

The bivariate maps in Fig. 2 and Fig. 3 illustrate combined current vulnerability within districts and future drought under the RCP4.5 and RCP8.5

scenarios. Vulnerability is represented from high (red), medium high (orange), medium low (green) and low (blue), while climate hazards are
represented by color shading from high (darker) to low (lighter) risk (Quinn et al., 2020).

According to the SADC Futures: Developing Foresight Capacity for Climate Resilient Agricultural development project, potential hotspots of
vulnerability to and risk of extreme droughts are evident under the RCP4.5 scenario along Lake Nyasha/Malawi with medium high vulnerability,
and high drought risk seen across extensive areas of Namibia, northern Zambia, inland Tanzania, and across large areas of the DRC (Fig. 2).

Under the RCP8.5 scenario the hotspots do not change significantly, with some climate risk reduced along the coast of Lake Nyasha/Malawi,
and some increase in the area of the hotspot along the coast of Namibia (particularly IIKaras) (Fig. 3) (Quinn et al., 2020).
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Fig 2. Bivariate map showing hotspots of vulnerability to and risk of extreme rainfall within
the districts of each SADC region for the RCP4.5 scenario. The first number within each
matrix color represents the normalized and rounded mean vulnerability value for the district,
with the second number representing the rounded climate hazard value (i.e. 34 equates to
‘medium low vulnerability’, ‘low climate hazard). (Source: Quinn et al., 2020)
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medium high risk is
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Fig 3. Bivariate map showing hotspots of vulnerability to and risk of extreme rainfall within
the districts of each SADC region for the RCP8.5 scenario. The first number within each
matrix color represents the normalized and rounded mean vulnerability value for the district,
with the second number representing the rounded climate hazard value (i.e. 34 equates to
‘medium low vulnerability’, ‘low climate hazard). (Source: Quinn et al., 2020)
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Table 2. Major droughts in SADC, 1980-2020 (Source: EM-DAT, 2020)

South Africa -1980 @ 1981 - Angola, Botswana, South Africa, Eswatini,
Comoros, Madagascar, Mozambique,
Namibia, Zambia, Zimbabwe
DRC, Lesotho, Zambia -1983 1984 - Eswatini, Tanzania
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Angola -1985 1986 - South Africa

Malawi, Mozambique -1987 I 1988 - South Africa, Madagascar, Tanzania
Angola - - Botswana, Namibia, Lesotho, Eswatini,
South Africa, Mozambique, Malawi,
Zimbabwe, Tanzania, Zambia
Malawi -1992 t 1995 - Namibia, South Africa, Zambia
Tanzania  -1996 @® 1997 -  Angola
Namibia, Mozambique, -1998 1} 1999 - Mauritius
Zimbabwe ]
Angola, Namibia, Eswatini, -2001 @ 2002 - Namibia, Lesotho, Madagascar,

Mozambique, Zimbabwe Malawi
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Mozambique, Tanzania - 2003 2004 - Angola, South Africa, Tanzania

Madagascar, Malawi, - 2005 ® 2006 - Tanzania
Mozambique, Zambia
Lesotho, Eswatini, Mozambique, - 2007 2008 - Madagascar

Malawi, Zimbabwe

Mozambique, Zimbabwe - - Lesotho, Tanzania

2013 - Namibia, Zimbabwe
2015 - Botswana, Namibia, South Africa, Malawi
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Angola, Malawi - 2012
Madagascar - 2014

2
O)

o—e

DRC, Lesotho, Eswatini, - 2016 C 2017 - Angola, South Africa
Madagascar, Mozambique I
Madagascar - 2018 @® 2019 -  Botswana, DRC, Namibia,
Lesotho, Eswatini, South Africa,
Zambia, Zimbabwe
Lesotho, Madagascar, - 2020

Mozambique
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Use and application of integrated drought indexes

Using an approach developed by the International Water Management Institute (IWMI), the country-specific drought resilience
profiles for SADC Member States assess drought risk using an Integrated Drought Severity Index (IDSI), and a higher level composite
index of which the IDSI is a component, the National Drought Risk Index (NDRI). The IDSI is an integrated index that has been
formulated using the Precipitation Condition Index (PCl), the Temperature Condition Index (TCl), and the Vegetation Condition Index
(VCI) at 500m resolution for agricultural land-use over South Asia, and adapted to southern Africa.

Similar to other drought indexes such as the Standardized Precipitation Index (SPI), the Soil Moisture Index (SMI), and the Combined
Drought Indicator (CDI), the IDSI provides advanced drought monitoring and assessment information for various purposes. In
tandem, these indices not only paint an accurate picture of any drought episode, but also provide invaluable

decision-making tools. The drought severity maps that are produced deliver continuous geographic coverage over large areas, and
have inherently finer spatial detail than other commonly available global drought products such as NESDIS NOAA and MODIS Global
Terrestrial Drought Severity Index, using different data and approaches. The IDSI calculations integrate satellite-based observations
of vegetation conditions and climate data and other biophysical information such as land cover/land use type, topography and river
basin details.

The National Drought Risk Index (NDRI) considers several dimensions when assessing drought risk: by characterizing hazard and
exposure to vulnerability and the lack of coping capacity. Multisource information is used from satellite-derived drought indices and
socio-economic conditions. In terms of components, hazard is defined through meteorological and agricultural drought (i.e. as
derived by the IDSI) and exposure is expressed through population density and the Human Modification Index (HMI). Vulnerability is
expressed by a combination of socio-economic and anthropogenic stress (including water risk, water depletion, water stress,
seasonal variability, inter-annual variability, agricultural practices, food production and the Human Development Index (HDI).

These, combined with the lack of coping capacity, defined in institutional and infrastructural terms, are combined to form the NDRI.
The drought risk profile for a particular country is therefore based on the probabilistic estimation of hazard and vulnerability to assess
the drought risk in the exposed areas.

While the IDSI is an important index to assess drought hazard and exposure (see Fig. 4), there are other important indicators to take

into consideration. The Drought Resilience Profiles also showcase the CDI developed by the National Drought Mitigation Center
(NDMC) at the University of Nebraska-Lincoln, in partnership with the World Bank. The CDI represents a consolidation of indices and

indicators into one comprehensive drought map. While these two approaches are not integrated currently in the profiles, in future
iterations, it is hoped that the CDI will be integrated into the NDRI.
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Fig 4. Data framework comprizing the National Drought Risk Index (NDRI,

NATIONAL DROUGHT RISK INDEX (NDRI)*
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Source: IWMI

Fig 5a-c. Drought hazard, vulnerability and risk maps for SADC, October 2015
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The above maps (Fig 5a-c) depict regional drought hazard areas (a), areas of vulnerability (b) and drought risk (c) for southern Africa
during the ElI Nino event in October 2015. Among the drought-prone areas in SADC, the NDRI shows that the western and southern
parts of the region, as well as the north-eastern parts, are more vulnerable and at a higher drought risk (maps generated by
IWMI/WASA).

Drought impacts on food security and human health

Available data from thirteen Member States as per the SADC Regional Vulnerability Assessment & Analysis Program (RVAA) Synthesis
Report for 2020 forecast that about 51.3 million people were unable to access the food they needed over the period January to
March 2021 (SADC, 2020). This equates to a 25% increase in the food insecure population from the previous year, and is the highest
figure ever recorded by the SADC RVAA system (ibid). However, a key challenge with this report is that national vulnerability assess-
ments have limited coverage of the urban population in the region. This, together with the severe impacts of COVID-19 on the
livelihoods of urban populations, particularly amongst the poor households that are predominantly reliant on informal employment
and businesses, suggests that the food insecure population in the region could be significantly higher than these estimates.

The DRC, South Africa and Zimbabwe carry the largest share of the region’s food insecure caseload. Most of South Africa’s reported
food insecure population are chronically food insecure people on the national social protection program. DRC, Mozambique and
Zambia are projected to have the largest increase in the number of food insecure people compared to their five-year average, while
Malawi, DRC and Eswatini show the largest year-on-year increases (ibid). Several factors contribute to food insecurity in the region,
but the primary factor remains the quality of the rainfall season. Over the past six years, the lowest annual food insecurity was
recorded following the best rainfall season (2013/14 and 2016/17). Conversely, the highest food-insecure caseloads were projected
following the worst rainfall seasons (2015/16 and 2018/19). The adverse effects of a poor 2019/20 rainfall season were aggravated by the
pervasive livelihood disruptions of commerce and travel restrictions all Member States put in place to control COVID-19.

Drought also has a negative impact on human health. Indicators of human well-being related to health for the region show improve-
ment (before Covid-19), but are still relatively poor compared to other regions in Africa.

5



Vulnerability and Impact Assessment

Table 3. Number of food insecure people in the SADC region (Source: SADC Member State NVACs, IPC)

2019/20

Country 2019/20 5 year ave Rural Urban Total
Angola 1,139,064 869,177 1,051,800 1,051,800
Botswana 38,300 34,384 38,300 38,300
Comoros - - - - -
Democratic Republic of Congo 13,100,000 8,319,663 21,800,000 21,800,000
Eswatini 232,373 275,484 335,421 30,840 366,261
Lesotho 433,410 443,403 582,169 582,169
Madagascar 916,201 1,148,254 554,000 554,000
Malawi 1,126,147 2,482,275 2,032,109 585,880 2,617,989
Mauritius - - - - -
Mozambique 1,648,646 997,721 1,994,538 585,880 2,617,989
Namibia 289,644 457137 434,000 434,000
Seychelles - 6,967 - -
South Africa 13,670,000 13,961,453 5,800,000 7,800,000 13,600,000
Tanzania 740,000 456,625 488,661 488,661
Zambia 2,330,182 16,777 1,976,351 1,976,351
Zimbabwe 5,529,209 3,457,494 5,454,270 5,454,270
SADC 41,193,176 33,669,395 42,541,619 8,781,109 51,322,728

The region faces a heavy disease burden largely due to poor waste management practices, inadequate drinking water and
sanitation, limited access to health care facilities, scarce financial resources and poor governance.

Over 70% of the 250 million people living in the region rely

on groundwater as their primary source of water

This in turn affects multiple health outcomes including diarrheal disease, malaria and other vector-borne diseases. In addition, the
region is faced with a triple burden of malnutrition characterized by undernutrition (stunting and acute malnutrition); over-nutrition
(obesity) and micronutrient deficiencies (SADC, 2020). Children under age 5 are fed predominantly poor diets: 9 SADC Member States
report stunting rates above 30%, while 4 Member States report obesity rates of above 10% (ibid). Increasing temperatures and increased
intensity, frequency and duration of drought pose additional threats to these challenges, through changes in agricultural productivity
and water availability and increased distributions of disease-carrying vectors.

Recent estimates suggest that implementing adaptation measures in the health sector could reduce the number of children at risk
from chronic under-nutrition and stunting by 10 million in sub-Saharan Africa, through improved disaster risk reduction measures
that reduce vulnerability to extreme events such as droughts (USAID, 2016). A particular challenge from a climate perspective for the
sector is the scant data available on the links between climate variables and disease patterns, which makes it difficult to design
appropriate intervention and surveillance methods. The most effective measures to reduce vulnerability in the health sector in the
short-term include promoting programs that implement and improve basic health system measures, such as the provision of safe
water and improved sanitation; securing essential health care; increasing capacity for disaster preparedness and response and
alleviating poverty (ibid).

Droughts impact on agriculture

Agriculture in southern Africa is predominantly rain-fed (with the exception of wheat-producing areas in South Africa), which makes
the region inherently vulnerable to droughts. Grain prices and market dependency are regional, with some countries (e.g. Botswana
and Lesotho) relying on imports to meet national demand for maize and sorghum, derived mainly from South Africa, while other
normally self-sufficient countries (Mozambique and Malawi) have in recent years relied on imports to meet demands due to losses
resulting from recurring floods and droughts. Cereal production, availability and access are key food security challenges in southern
Africa. Over 40% of the region’s land area is allocated to cereals, with maize being the predominant crop, followed by millet
(Namibia), paddy rice and sorghum (Mozambique) and wheat (South Africa). Drought is one of the major factors that influence the
sector’s vulnerability, which is already severely limited by poor infrastructure, stagnating farm incomes, reduced support agricultural
extension services, lagging technological innovation and research, poor farming practices and an increase in pests and diseases.
Regionally, drought impacts on the sector will be largely detrimental, placing greater emphasis on intra-regional markets and trade
to meet food security demands (ibid).
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Droughts have adverse effects on ecosystems

Southern Africa has unique and diverse terrestrial, freshwater and coastal ecosystems, including forests, which cover over 40% of the
total land area of the 16 SADC countries (USAID, 2016). These ecosystems provide a multitude of services to rural communities includ-
ing employment, shelter, food, energy, construction materials for use and other products. They also regulate core ecological processes
on which people and livelihoods depend, including soil maintenance, water filtration, groundwater recharge rates and stream and
river flows. These effects also extend beyond rural contexts, as a growing number droughts have impacted on urban economies,
livelihoods, health and other sectors. Deforestation in the SADC region is a major concern, with net forest loss from 2005-2010
recorded at 1.8 million hectares annually (FAO, 2010). High evaporative demand and the combination of high temperature and low
humidity combine with low soil moisture to induce stress through closure of stomata, which can lead to carbon stress, loss of hydrau-
lic function and mortality (Vose et al, 2020). Emerging evidence suggests that these ecosystems have already experienced shifting
species ranges and reduced services. In countries like DRC, increased temperatures and variable rainfall impact vast forest
areas, which are already under threat from land use change and growing demand for charcoal and tropical forest products. It is
estimated that DRC's primary forest may be completely cleared by 2100.

Drought impacts on energy

Energy and water are closely linked in southern Africa. Water drives the turbines of hydroelectric power
plants; coal processing and cooling in thermal and nuclear power plants require water; and energy is
required to lift, treat and distribute water. This places climate at the forefront of the region’s energy sector.
Projected changes to the water sector, such as a more variable and changing climate, will have a negative
impact that could pose large potential revenue losses for some hydropower-exporting countries and

increase costs to consumers in countries reliant on energy imports. Access to and production of energy is a \
critical limiting factor to meeting development objectives in southern Africa and energy is a resource that,
among others, remains unequally distributed. Roughly 48% of the total population in the region has access
to electricity in terms of connectivity (75% for urban and 32% rural), with 62% of electricity generation
coming from coal and 21% from hydropower (SACREEE, 2018). Nevertheless, cooperative agreements
(including basin management plans and inter-basin transfers through regional coordination mechanisms)
and an integrated view of available energy resources could offer a buffer against climate risks at the
regional scale. For example, several electricity companies, organized under the SADC Southern African
Power Pool (SAPP), are working to improve the common regional power grid to improve security of supply.

Drought impacts on water resources

Southern Africa's water resources cut across a number of transboundary river basins and are unevenly distributed, both seasonally
and geographically. Infrastructural developments intended to safeguard water supplies have increased the geographical imbalance of
water resources, as many dams have been built to store water during the unpredictable and often long dry periods, particularly in
South Africa and Zimbabwe. In addition, some countries have significant untapped hydropower potential such as Mozambique, while
others have no potential to further expand water storage capacity such as South Africa.

Drought affects both the quantity and quality of water in the region, and increased temperature leads to higher than normal
evapotranspiration rates. For example, stream flows for the transboundary Limpopo and Okavango catchments are projected to
decrease by 35% and 20% respectively, as a result of an increase in evapotranspiration. Rising demands and increasing levels of
pollution across shared water resources are also a critical problem. The total regional water storage is also only 14% of the available
annual renewable water resources.

Finally, the important role of groundwater in drought protection and management has been increasingly recognized in the SADC
region as part of larger scale initiatives to collaborate on water management, particularly manifested in SADC’s Regional Strategic
Action Plans (RSAP). It is estimated that over 70% of the 250 million people living in the SADC region rely on groundwater as their
primary source of water. In this regard, the SADC Secretariat continues to implement groundwater management programs through
the SADC-Groundwater Management Institution (SADC-GMI). However, proper drought protection and management and climate
change adaptation in the region are hampered by the lack of coordinated data and tools to support best practices and to facilitate
better integration of groundwater, as a strategic resource, into planning and management of water resources in the region (Villholth
et al, 2013).

Drought impacts on infrastructure

Damage to infrastructure resulting from extreme heat and dryness is projected to increase in the region, and has the potential to
undermine economic development goals. Studies on the potential costs of not implementing climate change adaptation measures in
the Zambezi basin, for example, suggest cumulative damages as large as USD45 billion to existing infrastructure (USAID, 2016).
Although investments in the water sector are growing through SADC initiatives and donor support, they remain a regional challenge
due to costly and unpredictable transport and logistics (especially for landlocked states); limited access to information and
communications; inadequate information on meteorology and climate to guide planning and management of existin