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Briefing Document No2 (August 2016, prepared by the Council of Scientific and Industrial Research 

(CSIR), Paige-Green Consulting (Pty) Ltd and St Helens Consulting Ltd Consortium). 

Introduction to the Programme  

The Africa Community Access Programme (AFCAP) is a programme of applied research and 
knowledge dissemination funded by the UK Government though the Department for International 
Development (DFID).  In order to help address a significant climate impact to Africa’s development, a 
consortium led by CSIR (South Africa’s Council for Scientific and Industrial Research), has been 
commissioned to produce regional guidance on the development of climate-resilient rural access in 
Africa through research and knowledge sharing within and between participating countries. The 
output will assist the development of a resilient, future-climate-proof road network that reaches 
fully into and between rural communities. 

Briefing Document No1 sets out the scope and objectives of the programme, current climate 
projections and defined Work Package outputs. 

 
Progress to date 

Climate change constitutes a major threat to the Africa’s development and has major implications 
and impacts on National economies. The continent is facing a potential direct liability of US $184 
billion to repair and maintain existing roads damaged from temperature and precipitation changes. 
Much damage already exists with a growing backlog of maintenance and rehabilitation of roads and 
structures increasingly undermining rural access. 

Research is underway to address this significant impact and future threat. Guidance is being 
prepared on appropriate and economic methodologies for vulnerability and risk assessments; 
prioritisation of adaptation interventions; and optimisation of asset resilience in the context of rural 
access. In addition, evidence of cost, economic and social benefit links to rural communities arising 
from more resilient rural access is being assembled to support wider policy adoption across Africa. 
Through the provision of new guidance and through the building of improved adaptive capacity to 
create resilience it is hoped to minimise the adverse effects. 

A Draft Climate Threats Report (July 2016) addresses how the threats can be assessed, characterised 
and prioritised. It presents a review of the current and future climate threats and their likely impacts 
to rural road networks. It provides a baseline from which current and future stresses on rural 
accessibility can be assessed, from a rural community and road infrastructure perspective. A 
methodology for conducting rural access road risk and vulnerability assessments has also been 
proposed. Mozambique is used as a case study to test this methodology by mapping regions within 
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the country that could possibly be vulnerable to climate variability and change from a rural 
accessibility perspective. The following sections of this Briefing Document are extracts from relevant 
chapters of that Report. 

Work is also ongoing, in parallel, to help the governments of Ethiopia, Mozambique and Ghana to 
establish demonstration sites to test the outputs of the programme for Climate Adaptation 
including:  
(a) Securing buy-in into the project from key Stakeholders;  
(b) Identification of areas of interest for the demonstration projects;  
(c) Setting dates for the field studies;  
(d) Identification of counterpart engineers/researchers;  
(e) Understanding their challenges in coping with weather/climate effects; and  
(f) Obtaining their full GIS database on their road network. 
 
It is hoped that other African countries will be able to use the outputs of these demonstrations to 
shape their own adaptive programmes. 

 
Observed impacts of weather related disasters  

African countries are particularly vulnerable to the effects of climate variability because of fragile 
infrastructure and poor rural access. Historical weather-related disasters data set out in the 
following figure provides an overview of the predominant types of recorded disasters and the large 
number of people that have been affected. For example, there are 869 separate recorded cases of 
flooding over the 40year period. In just one case in Tanzania, the flood lasted 3 months and 
displaced 10,000 people. 

 

 
Map produced by CSIR based on collated and verified information obtained from various sources, including the Centre for 

Research on the Epidemiology of Disasters (CRED) & the United Nations Office for Disaster Risk Reduction (UNISDR) 
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Climatic factors affecting roads 

Examples of primary climatic change factors and secondary effects are listed below: 

 Primary climate change factors: 
o Increase or decrease in temperature (average and maximum); 
o Increase or decrease in average rainfall and extreme rainfall events; 
o Increase or decrease in wind velocity. 

 Secondary climate change effects: 
o Increase or decrease in surface temperatures; 
o Increase in wildfire events; 
o Raising or lowering of groundwater level and soil moisture content; 
o Flooding and associated river catchment hydrology; 
o Sea level rise; 
o Changes in ecological equilibrium, growing season (shorter/longer) and agricultural 

produce; 
o Changes in the construction season. 

 

Quantification and prioritisation of risks 
Within the context of the report, risk is defined as a function of climate hazards, rural access road 
exposure and vulnerability in terms of rural community access. This is adopted from the concept 
framed by the IPCC WGII AR5 in the following Figure (IPCC, 2014a).  In particular, the following 
definitions apply:  

 Hazards as climate-related events causing damage to and/or interruption of service of rural 
low volume access road infrastructure as well as potential loss of life; 

 Exposure as the location of low volume road facilities, the associated structures and road 
environment as well as rural communities in places that could be adversely affected (within 
the hazard footprint); 

 Vulnerability as the propensity to be adversely affected, considering the dependence of 
rural communities on these low volume access roads. 

 

 
A conceptual framework for climate-related risk as an interaction between climate-related hazards, exposure and 

vulnerability of human and natural systems (IPCC) 

The intention is to develop a generic semi-quantitative method which can be applied in any country, 
even though there may be variations in the availability and quality of data. 
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The first step in developing a climate adaptation strategy for rural access roads and to also guide the 
investment decision framework is to undertake a risk and vulnerability assessment. In the report, a 
methodology for undertaking such an assessment has been proposed. It consists of four phases: 

(i) Collation of road facility, climate, environment and socio-economic data;  
(ii) Assessment of road asset exposure and vulnerability;  
(iii) Evaluation of asset criticality; and  
(iv) Identification of adaptation options 

This framework has been tested on Mozambique, where the above principles were applied in order 
to identify regions in the country that are highly likely to be vulnerable to the effects of current and 
future climate variability. As part of this study, the following factors were used: 

 Weather related hazards and impacts (1975 to 2015) 

 Weather variability and trends 

 Population distribution and socio-economic status 

 Road network data (density and condition) 

 Rural accessibility and isolation (in relation to the density of the road network). 
 

Contextualizing climate threats on rural road access (Mozambique case 
study)  
Flooding and storms are the most frequent type of weather related hazards in Mozambique, posing 
significant risks to rural settlements, infrastructure and rural accessibility. The Report uses this case 
study to illustrate a contextual approach to climate threats. Current levels of hazards and impacts 
are summarised below (Data source: DFRI Country notes and custom data acquired from EM-DAT). 
 

Mozambique current situation: Weather related hazards & impacts (1975-2015) 
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Due to the high degree of food and water insecurity caused partially by rainfall variability it is argued 
that improved rural accessibility is vital to reducing the number of highly vulnerable communities. 
The following diagrams sets out the current fragile condition of the road network and the exposure 
of the road network and vulnerable communities to increases in extreme rainfall events. 

 

 

Map produced by the CSIR based on information obtained from the National Roads Administration (ANE) of Mozambique, 
the CSIR, Worldpop 2010 and DIVA-GIS 
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Map produced by the CSIR based on CNRM-CM5 50km downscalings performed by the CSIR and ANE road network data 

 
Key message: The annual number of extreme rainfall days, where an extreme rainfall event refers to 
more than 20 mm of rainfall in 24 hours, is projected to increase along the northern Mozambique 
coastal belt starting from Biera as well as in areas surrounding Lake Malawi.   

Rural communities with insufficient access in southern Mozambique will be less affected by extreme 
rainfall events, while the already vulnerable (i.t.o. access and living at or below sea level) 
communities along the northern coastal belt will be most affected. Extreme rainfall events can be 
associated with increased likelihood of flooding. Hence, adaptation of access roads in these coastal 
areas will need to consider both coastal flooding and flooding from ineffective control mechanisms 
for rainfall run-off. While the coastal areas are highlighted in the map, it should be noted that 
vulnerable communities in the central inland areas can potentially be exposed to increases in 
riverine flooding as extreme events are likely to increase in international shared river basins such as 
the Zambesi. 
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Methodology 

As noted earlier, this methodology constitutes the first step in developing a climate adaptation 
strategy. In the report, the impacts of climate on rural access roads, and particularly the potential 
problems and possible damage to rural access roads and their immediate environment resulting 
from current and future climate variability, are identified and discussed (cf. Chapter 3). Also, some 
preliminary commentary on the process of adaptation is presented in Chapter 4. These, together 
with the proposed risk and vulnerability methodology, will form the basic building blocks for a 
subsequent report on climate adaptation options that is in preparation. The Threats Report focusses 
on the non-engineering options (e.g. strategic planning of investment options). It also covers non-
engineering aspects (e.g. asset management) - maintenance is probably the most critical issue 
affecting climate resilience and vulnerability of infrastructure assets. Increased time and 
expenditure on maintenance will be essential to minimise vulnerability of all roads and structures as 
climatic conditions change. At a time when normal funding for maintenance activities are generally 
woefully inadequate, this represents an even greater risk to rural access. 

The identification of maintenance requirements will be included in the final adaptation guideline. 
Issues such as maintaining water courses, even some distance from the roads and associated 
structures, to minimise the potential impact of storm debris on the structures may need to be taken 
into greater consideration. 

 
Interest and Participation 
We have established a database of those interested in this programme. There are several levels of 
involvement anticipated from Inception contact database through to Knowledge Exchange Network: 

 General interest 

 Officer in relevant Ministry, Department or Authority/Agency 

 Researcher 

 National Expert 

We have established a link for Climate Adaptation through the Regional Projects tab on the ReCAP 
website. This will enable you to register your contact details and to participate in the knowledge 
exchange programme.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Disclaimer: 
The views expressed in this Briefing Note are of the authors only and do not necessarily reflect the 
views of ReCAP or Cardno Emerging Markets (UK) Ltd, for whom the Note was prepared. 


