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Climate and southern Africa's

water-energy-food nexus

Declan Conway™, Emma Archer van Garderen??, Delphine Deryng®, Steve Dorling®, Tobias Kruegers,
Willem Landman?®’, Bruce Lankford®, Karen Lebek®, Tim Osborn®, Claudia Ringler’, James Thurlow®,

Tingju Zhu® and Carole Dalin’

In southern Africa, the tions bety climate and the water-energy-food nexus are strong. Physical and socioeconomic
exposure to climate is high in many areas and in crucial economic sectors. Spatial interdependence is also high, driven, for
example, by the regional extent of many climate anomalies and river basins and aquifers that span national boundaries. There is

now strong evidence of the effects of climate

but rainfall and gross domes-

tic product and crop production remain ly weak. The majority of climate models project d in annual ipit
ﬂonfarswthem.ﬂfrlca,typlcallrhumuhsmwmmwmwmmmm
into reduced water availahility and trop yields. Recognition of spatial and sectoral interdependencies shnuld inhtm polds,
institutions and i it ing water, energy and food security. Three key political and it

bestrengthened far this pnrpase:the Southern African D

t Community, wwmm«mmmu

agri p ting to significant transfers of embedded water.

umerous challenges coalesce to make southern Africa
emblematic of the connections between climate and the
water-energy-food nexus, which has important economic
influence throughout the region. Physical and socioeconomic expo-
sure to climate is high in soci ically vulnerable areas and

forecasting has been the subject of many studies in sub-Saharan
Africa (S5A)"* and the Southern Africa Regional Climate Outlook
Forum provides advance information about the likely character of
seasonal climate. Yet, despite more than a decade of research on
hydrological applications of seasonal forecasts, there is limited evi-

crucial sectors, such as agriculture, but also in energy generation
and mining. For example, almost 100% of electricity production in
the Democratic Republic of Congo (DRC), Lesotho, Malawi and
Zambia is from hydropower. Hydropower further comprises a major
component of regional energy security through extensive sharing
as part of the Southern African Power Pool (SAPP). The region’s
population is concentrated in areas exposed to high levels of hydro-

meteorological variability' and is projected to roughly double by
20507, Of the 13 mainland countries and Madagascar (Table 1) that
comprise the Southern African Development Community (SADC),
six are defined as low income, three as lower-middle income and
four as upper-middle income, according to the World Bank clas-

sification (using 2012 gross national income per capita). There are
few quantified examples of the links between climate and economic
activity in the region, although South Africa experienced a decrease
in gross domestic product (GDP) in the 1983 El Nifio year’, and

denmofthﬂ!q:ermmlmlnﬂmwmm With ongoing
climate change, annual precipitation, soil moisture and runoff are
likely to decrease, while rising temp ould increase evaps
tive demand in large parts of the region™ (Fig. 1).

The past decade saw rapid growth in research and policy interest
in natural resource scarcity, with water-energy-food interdepend-
msmmngiy&amedmammmmuﬂm The
Bonn nexus conference in 2011" is notable in this process of recog-
nizing the complex interactions between sectors and resource sys-
tems, and the need to minimize the trade-offs and risks of adverse

cross-sectoral impacts' ", The nexus is increasingly prominent on
pd.lcvm.kers’agendas.panhmrelmmmdmpm 2015 agenda for

sustainable development goals”. The private sector was another
aﬁypmmoterofdrnm.smncept owing to growing associated
risks affecting production security along supply chains, such as (but
not exclusively) for water”. In southern Africa, for example, South

Presentation and figures from; Conway, D., et al.,

water-energy-food nexus. Nature Climate Change, 5(9), pp.837-846.
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Adapted from Hoff, 2011 Understanding the Nexus (SEI)




Exposure to climate variability
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West Africa

East Africa
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Seasonal
forecasting
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Climate impacts
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Impacts —
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Color hues show the multi-
model mean change, and
saturation shows the
agreement on the sign of
change across all GHM-GCM
combinations (percentage of
model runs agreeing on the

sign)

Schewe et al. (2013) Multi-model assessment
of water scarcity under climate change.
Proceedings of the National Academy of
Sciences of the United States of America.




Regional governance mechanisms




Regional / transboundary

Instruments

« Trade

« Southern African Power Po

« SADC

 River basin organisations §
e

Water resources transfers (km3) through
food trade in 2007




Variability and exposure - high
Climate already a problem
Effects cut across nexus sectors

Thank you
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