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As in most regions, global climate change is likely to manifest its most profound effects in Africa at the interface between the lands and the waters—both freshwater and sea water—but even more so.  The one prediction that climatologists make with confidence is that climate change will cause weather patterns, and hence, precipitation patterns, to become more extreme.  Hydrologically, that means that the droughts will be more severe and last longer.  It also means that the flood events will be more severe and last longer.  That is bad news for Africa, the continent that is already most ravaged by droughts and floods, with often devastating consequences for the food production systems that are here, particularly, so intimately connected to natural river functions.  Far more food is produced in Africa from floodplain agriculture and grazing, freshwater fisheries, and small scale irrigation dependent upon groundwater recharge than from the commodity  irrigation schemes or aquaculture.

It does not take predictive models to know that climate change adaptations are vital to avert human catastrophe on a massive scale in Africa.  We can also conclude that the need for effective strategies is urgent, given the inevitably long lead times for infrastructural and institutional responses on this continent.

The development assistance community is now motivated to address this issue, and hungry for efficacious strategies.   On one level, the answer is obvious:  more intense droughts and floods will require greater capacity to store and channel water.  That is to say, more storage to carry water over from times of relative abundance to times of relative scarcity for both water supply and power generation, and more storage to capture and attenuate large runoff events.  But dams also have severe drawbacks in terms of their adverse effects on aquatic ecosystems and floodplain livelihoods in Africa.  Moreover, they are very expensive and take a long time to build—often decades.

Yet, there is actually ample water storage capacity already available in Africa that is relatively inexpensive to utilize, will make better use of existing infrastructure and can be environmentally beneficial—if properly designed.  In fact, there are two such storage modalities: (1) the capacity to augment water supply by integrating existing reservoirs with groundwater banks (called conjunctive water management) and (2) the capacity of floodplains downstream of flood control reservoirs to accommodate (store and attenuate) controlled flood flows, provided that land used are adapted to this purpose.  Most large irrigation and hydropower dams have such a flood control function.  These strategies also have the potential to restore the environmental damage that these dams have caused on a scale never before contemplated.

These adaptive concepts are sufficiently novel to require further explanation:  

· To make existing reservoirs more climate adaptive, it is necessary to make their operations more flexible.  To operate water management systems more flexibly requires two things:  more water and the ability to manage it (i.e., store it).  Managing irrigation reservoirs in conjunction with the groundwater system can generate new water to buffer droughts in three ways:  (1) by reducing physical losses in the system (e.g., through reductions in evaporative losses and improvements in efficiency of use), (2) by utilizing groundwater during times of scarcity and replenishing it during times of abundance, and (3) by capturing water that would otherwise be released for flood control purposes.  This additional water can be stored in the dewatered aquifer storage space that is created through groundwater banking.  This additional water and additional storage can be deployed to both buffer droughts and restore natural flows in the downstream river.  That environmental restoration hydrograph can be shaped by reducing diversion of flows for irrigation during times when pulse flows are needed for environmental purposes by substituting groundwater supplies and by simply utilizing a portion of the new water yield for flow augmentation as the first in a sequence of beneficial uses.  

· Remanaging land uses in floodplains to accommodate controlled flood events effectively utilizes the natural storage capacity of the floodplain in combination with the upstream reservoir to reduce the risks of catastrophic flooding, while also reconnecting the river to its floodplain, which is vital to both ecosystem processes and floodplain flood production and human livelihoods.  To state the concept more precisely, changing land uses in the floodplain allows it to accommodate higher rates of releases of water from the reservoir when that becomes necessary to create flood retention capacity.  That is turn allows the reservoir storage levels to be maintained at a higher level than would otherwise be safe and prudent.  This reoperation concept has many benefits.  Higher storage levels means both more water supply and more reliable water supply in the face of global warming.  It also increases the average hydraulic head in the reservoir, thereby increasing power production.  It also reduces downstream flood risks.  And it also substantially improves floodplain environments and their productivity.

There are many, many opportunities to improve the management of existing water infrastructure in Africa to achieve these benefits, and to redesign and reoperate the infrastructure projects that are now on the drawing board.  To do this requires a sophisticated technical feasibility analysis, hydrologic modeling, and experimental reoperations.  The Natural Heritage Institute is working with governmental and non-governmental partners in four settings already in Western Africa to advance these tools and techniques.  Many more opportunities exist in that region as well as in Eastern and Southern Africa.  This work urgently needs the participation of the official development assistance community as it searches for efficacious interventions to cope with the inevitable and—in Africa, for sure—the severe consequences of global climate change.  We would welcome the opportunity to brief you on these opportunities and invite your considered attention. 
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