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Abstract  

The African continent may be facing a potential direct liability in excess of $150 billion to 
repair and maintain existing roads damaged from temperature and precipitation changes 
directly related to projected climate change through this Century.  This liability does not 
include costs associated with impacts to critically-needed new roads, nor does it include 
indirect socio-economic effects generated from dislocated communities and from loss of 
rural access. 

In order to help address this significant threat to Africa’s development, the Africa 
Community Access Partnership (AfCAP), a research programme funded by UKAid, has 
commissioned a project that started in April 2016 and is expected to be completed by 
December 2018, 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 climate-resilient road network that 
reaches fully into and between rural communities. 

The study focusses on: (a) demonstrating appropriate engineering and non-engineering 
adaptation procedures; (b) sustainable enhancement in the capacity of three AfCAP partner 
countries to deal with the effects of climate on their low-volume access roads; 
(c) sustainable enhancement in the capacity of additional AfCAP partner countries; and 
(d) uptake and embedment across AfCAP partner countries. 

This third Quarterly Progress Report outlines the progress that has been made since the 
second Quarterly Progress Report of November 2017, i.e. it covers the period from 
December 2017 to February 2018. It primarily focusses on the following seven 
activities/events: (a) progress on the establishment of demonstration sections; (b) further 
progress made on the development of the climate threat and vulnerability assessment 
methodology by the embedment of asset management in the methodology; (c) feedback on 
the workshops held in Ethiopia and Ghana; (d) improvements to the Handbook; (e) status of 
the country reports, (f) knowledge dissemination; and (g) feedback on the ReCAP Regional 
Projects Coordination Meeting. 
 

Key words  
Asset Management; Capacity Building; Change Management, Climate Adaptation; Climate 
Change; Climate Impact; Climate Threat; Climate Variability; Demonstration; Risk; Rural 
Access; Resilience; Vulnerability  
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AFRICA COMMUNITY ACCESS PARTNERSHIP (AfCAP) 

Safe and sustainable transport for rural communities 
 

AfCAP is a research programme, funded by UK Aid, with the aim of promoting 
safe and sustainable transport for rural communities in Africa. The AfCAP 

partnership supports knowledge sharing between participating countries in 
order to enhance the uptake of low cost, proven solutions for rural access 

that maximise the use of local resources. AfCAP is brought together with the 
Asia Community Access Partnership (AsCAP) under the Research for 

Community Access Partnership (ReCAP), managed by Cardno Emerging 
Markets (UK) Ltd. 

 
See www.research4cap.org 
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Glossary (within the context of this project) 

Adaptation Autonomous or policy-driven adjustments in practices, processes or structures to 
take account of changing conditions. 

Adaptive Capacity The degree to which adjustments in practices, processes and structures can 
moderate or offset the potential for damage or take advantage of opportunities 
created by a given change [in climate]. 

Adaptation Needs The circumstances requiring actions to ensure safety of populations and security 
of assets in response to climate impacts. 

Adaptation Options The array of strategies and measures that are available and appropriate for 
addressing adaptation needs. They include a wide range of actions that can be 
characterised as structural, institutional, or social. 

Capacity Building The ability of enhancing strengths and attributes of, and resources available to, an 
individual community, society, or organisation to response to change. 

Change Management A collective term for all approaches to preparing and supporting individuals, 
teams and organisations in making organisational or institutional changes in order 
to equip them to address and resolve new or recurring challenges impacting on 
them and their stakeholders (e.g. impacts of climate variability and change on 
their operations) 

Climate Change Change in the state of the climate that can be identified (e.g. using statistical 
tests) by changes in the mean and/or the variability of its properties, and that 
persists for an extended period, typically decades or longer. It refers to any 
change in climate over time, whether due to natural variability or as a result of 
human activity. 

Climate Variability Variations in the mean state and other statistics of the climate on all spatial and 
temporal scales beyond those of individual weather elements. Variability may be 
due to natural internal processes within the climate system (internal variability) or 
to variations in natural or anthropogenic external forcing (external variability).  

Disaster Severe alterations in the normal functioning of a community or a society due to 
hazardous physical events interacting with vulnerable social conditions, leading to 
widespread adverse human, material, economic, or environmental effects that 
require immediate emergency response to satisfy critical human needs and that 
may require external support for recovery. 

Early Warning Systems The set of capacities needed to generate and disseminate timely and meaningful 
warning information to enable individuals, communities, and organisations 
threatened by a hazard to prepare to act promptly and appropriately to reduce 
the possibility of harm or loss. 

Exposure The presence of people, livelihoods, species or ecosystems, environmental 
functions, services, and resources, infrastructure, or economic, social, or cultural 
assets in places and settings that could be adversely affected. 

Extreme Weather Events An event that is rare at a particular place and time of year. Definitions of rare 
vary, but an extreme weather event would normally be as rare as or rarer than 
the 10th or 90th percentile of a probability density function estimated from 
observations. By definition, the characteristics of what is called extreme weather 
may vary from place to place in an absolute sense. When a pattern of extreme 
weather persists for some time, such as a season, it may be classed as an extreme 
climate event, especially if it yields an average or total that is itself extreme (e.g., 
drought or heavy rainfall over a season). 

Flood The overflowing of the normal confines of a stream or other body of water, or the 
accumulation of water over areas not normally submerged. Floods include river 
(fluvial) floods, flash floods, urban floods, pluvial floods, sewer floods, coastal 
floods, and glacial lake outburst floods. 
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Hazard The potential occurrence of a natural or human-induced physical event or trend 
or physical impact that may cause loss of life, injury, or other health impacts, as 
well as damage and loss to property, infrastructure, livelihoods, service provision, 
ecosystems, and environmental resources. In this report, the term hazard usually 
refers to climate-related physical events or trends or their physical impacts. 

Impacts (Consequences, 
Outcomes) 

Effects on natural and human systems. In this report, the term impacts is used 
primarily to refer to the effects on natural and human systems of extreme 
weather and climate events and of climate change. Impacts generally refer to 
effects on lives, livelihoods, health, ecosystems, economies, societies, cultures, 
services, and infrastructure due to the interaction of climate changes or 
hazardous climate events occurring within a specific time period and the 
vulnerability of an exposed society or system. Impacts are also referred to as 
consequences and outcomes. The impacts of climate change on geophysical 
systems, including floods, droughts, and sea level rise, are a subset of impacts 
called physical impacts. 

Impact Assessment The practice of identifying and evaluating, in monetary and/or nonmonetary 
terms, the effects of [climate] change on natural and human systems. 

Likelihood The chance of a specific outcome occurring, where this might be estimated 
probabilistically. 

Mitigation The lessening of the potential adverse impacts of physical hazards (including 
those that are human-induced) through actions that reduce hazard, exposure, and 
vulnerability. 

Resilience The capacity of social, economic, and environmental systems to cope with a 
hazardous event or trend or disturbance, responding or reorganizing in ways that 
maintain their essential function, identity, and structure, while also maintaining 
the capacity for adaptation, learning, and transformation. 

Risk The potential for consequences where something of value is at stake and where 
the outcome is uncertain, recognising the diversity of values. Risk is often 
represented as probability of occurrence of hazardous events or trends multiplied 
by the impacts if these events or trends occur. Risk results from the interaction of 
vulnerability, exposure, and hazard. In this report, the term ‘risk’ is used primarily 
to refer to the risks of climate impacts. 

Risk Assessment The qualitative and/or quantitative scientific estimation of risks. 

Risk Management Plans, actions, or policies to reduce the likelihood and/or consequences of risks or 
to respond to consequences. 

Stressors Events and trends, often not climate-related, that have an important effect on the 
system exposed and can increase vulnerability to climate related risk. 

System Sensitivity The degree to which a system is affected, either adversely or beneficially, by 
climate variability or change. The effect may be direct (e.g., in response to a 
change in the mean, range, or variability of temperature) or indirect (e.g., 
damages caused by an increase in the frequency of coastal flooding due to sea 
level rise). 

Vulnerability The propensity or predisposition to be adversely affected. Vulnerability 
encompasses a variety of concepts and elements including sensitivity or 
susceptibility to harm and lack of capacity to cope and adapt. 

Vulnerability Assessment Process which attempts to identify the root causes for a system’s vulnerability [to 
climate variability and change). 
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Acronyms, Units and Currencies  

AfCAP Africa Community Access Partnership 

ADB Asian Development Bank 

AfDB African Development Bank 

ANE Administração Nacional de Estradas (National Roads Administration, Mozambique) 

AsCAP Asia Community Access Partnership 

ASROC Association of Road Contractors, Ghana 

BMS Bridge Management System 

CEDR European Conference of Directors of Roads 

CSIR Council for Scientific and Industrial Research, Ghana and South Africa 

DFID Department for International Development, UK 

DFR Department of Feeder Roads, Ghana 

ECPMI Ethiopia Construction Project Management Institute 

EIA Environmental Impact assessment 

EPA Environmental Protection Agency 

ERA Ethiopian Roads Authority 

EU European Union 

GEM economic Growth through Effective road asset Management 

GHA Ghana Highways Authority 

GIS Geographic Information System 

GSE Geological Survey of Ethiopia 

IIMM International Infrastructure Management Manual 

IRF International Road Federation 

IRIM Inter-Regional Implementation Meeting, ReCAP 

MDA Ministries, Departments and Agencies/Authorities 

MRH Ministry of Roads and Highways, Ghana 

NDF Nordic Development Fund 

NGO Non-Governmental Organisation 

NRCC Northern Region Coordinating Council, Ghana 

PMU Programme Management Unit, ReCAP 

RAI Rural Accessibility Index 

RAMS Road Asset Management System 

ReCAP Research for Community Access Partnership 

SARF South African Road Federation 

SDG Sustainable Development Goal 

SDI Spatial Data Infrastructure 

SuM4All Sustainable Mobility For All 

UK United Kingdom (of Great Britain and Northern Ireland) 

UKAid United Kingdom Aid (Department for International Development, DFID) 
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1. Executive Summary  

Africa is experiencing dramatic changes to the continent’s climate, which is causing widespread 
damage to road infrastructure and its associated assets. Rural accessibility is being compromised in a 
number of countries and sub-regions for increasing proportions of the year, with both direct and 
indirect adverse effects on livelihoods and associated socio-economic development.  

In order to help address this significant threat to Africa’s development, the Africa Community Access 
Partnership (AfCAP), a research programme funded by UKAid, commissioned a project in April 2016 
to produce regional guidance on the development of climate-resilient rural access in Africa through 
research and knowledge sharing within and between participating countries. Research is being 
conducted on appropriate and economic methodologies for risk and vulnerability 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 will be required to support wider policy adoption across Africa.  

Previous outputs from this project included an overview of current and projected climate threats 
and their impact on low-volume road infrastructure in particularly AfCAP Partner Countries; risk and 
vulnerability assessment methodologies; adaptation methodologies; and engineering and non-
engineering adaptation options. Preliminary work was also done to establish demonstration sections 
in three lead countries, namely Ethiopia, Ghana and Mozambique, followed by workshops held in 
these countries. The purpose of these workshops was to assess these outputs as well as to identify 
the countries’ priorities for uptake and embedment.  

The current focus of the project is on demonstrations of appropriate practices, capacity building, and 
the uptake and subsequent embedment of outcomes at a range of levels, from informing national 
policies, through regional and district planning, down to practical guidance on adaptation delivery at 
rural road level. The demonstrations will largely focus on demonstrating the vulnerability 
assessment and climate adaptation methodologies.  

This third Quarterly Progress Report presents the progress made since November 20171. The 

following were achieved during this quarter:  

a) Further support provided to ANE in Mozambique for the establishment of demonstration 
sections on the Mohambe to Maqueze road in the Gaza Province; 

b) Successful workshops held in Ethiopia and Ghana focussing on the induction of participants 
in the proposed climate adaptation methodologies contained in the Climate Adaptation 
Handbook, followed by hands-on training in the field;  

c) Identification of aspects of the Handbook and guidelines that require improvement; 
d) Updating of the Climate Threat and Vulnerability Assessment Guideline by the embedment 

of asset management as part of the vulnerability assessment methodology; and modification 
of the Handbook and Change Management Guidelines by the incorporation of the ‘do 
nothing’ strategic option; 

e) Restructuring of the layout of the Country Reports for Ethiopia, Ghana and Mozambique, 
and the production of preliminary drafts;  

f) Presentation and discussions on climate adaptation at the 1st Inter-Regional Implementation 
Meeting 2017 held in Uganda. 

 

 

                                                           
1 An overview of the activities undertaken between April 2017 and June 2017 are presented in the Inception 

Report for Phase 2 (Verhaeghe et al., 2017a); those undertaken between June 2017 and August 2017 in the first 
Quarterly Progress Report (Verhaeghe et al., 2017b) and between August 2017 and November 2017 in the second 
Quarterly Progress Report (Verhaeghe et al., 2017c). 
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2. Introduction 

2.1 Brief introduction to the programme and beneficiaries   

The Africa Community Access Partnership (AfCAP) is a programme of applied research and 
knowledge dissemination funded by the UK Government though the Department for International 
Development (DFID).  AfCAP is promoting safe and sustainable rural access in Africa through 
research and knowledge-sharing between participating countries and the wider community.    

The proposed main beneficiaries of this Regional Project are the AfCAP Partner Countries, which 
currently consist of the Democratic Republic of Congo, Ethiopia, Ghana, Kenya, Liberia, Malawi, 
Mozambique, Sierra Leone, South Sudan, Tanzania, Uganda and Zambia. The main focus is on low-
volume road network and transport services that serve rural communities.  

The AfCAP Partner Countries are shown in Figure 1 below: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

Figure 1: AfCAP Partner Countries 

2.2 Delivery organisations 

The delivery organisation of the project is a Consortium consisting of the Council for Scientific and 
Industrial Research (CSIR), Paige-Green Consulting (Pty) Ltd and St Helens Consulting Ltd. The 
Consortium is led by CSIR. 

2.3 Key dates 

The period of implementation of this project is 33 months, from April 2016 to December 2018. It is 
conducted in two phases: 

 Phase 1: April 2016 to February 2017 (11 months) 

 Phase 2: April 2017 to December 2018 (21 months) 
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3. Project Background 

3.1 General  

Africa is experiencing more extreme climate events such as droughts, floods, storms and cyclones. 
Dramatic changes to the continent’s climate is causing widespread damage to road infrastructure 
and its associated assets. Rural accessibility is being compromised in a number of countries and sub-
regions for increasing proportions of the year, with both direct and indirect adverse effects on 
livelihoods and associated socio-economic development.  

In order to help address this significant threat to Africa’s development, the Africa Community Access 
Partnership (AfCAP), a research programme funded by UKAid with the aim of promoting safe and 
sustainable transport for rural communities in Africa, commissioned a project in April 2016 to 
produce regional guidance on the development of climate-resilient rural access in Africa through 
research and knowledge sharing within and between participating countries. Research is being 
conducted on appropriate and economic methodologies for risk and vulnerability 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 will be required to support wider policy adoption across Africa.  

The project consists of two Phases. The focus of Phase 1 (April 2016 to April 2017) was primarily on 
the establishment of an approach to climate adaptation through research and knowledge exchange. 
A further aim was to provide consensus for the implementation of demonstration sections in 
Ethiopia, Ghana and Mozambique, and to deliberate on the initial guideline documents produced at 
workshops held in these three countries.  

Outputs from Phase 1 addressed current and projected climate threats and their impact on low-
volume road infrastructure; risk and vulnerability assessment methodologies; adaptation 
methodologies; and engineering and non-engineering adaptation options. Preliminary work was also 
done to establish demonstration sections in three lead countries, namely Ethiopia, Ghana and 
Mozambique, followed by workshops held in these countries. The purpose of these workshops was 
to assess these outputs as well as to identify the countries’ priorities for Phase 2 of this project.  

Phase 2 (May 2017 to December 2018) will mainly focus on demonstrations of appropriate practices, 
capacity building, and the uptake and subsequent embedment of outcomes at a range of levels, 
from informing national policies, through regional and district planning, down to practical guidance 
on adaptation delivery at rural road level. The demonstrations will largely focus on the vulnerability 
assessment and climate adaptation methodologies.  

During Phase 2, synergies are being sought with relevant Development Partners’ programmes such 
as those in Ethiopia (World Bank), Kenya (World Bank), Mozambique (EU, NDF, World Bank) and 
Tanzania (DFID), focussing on programmes that are aligned with the general objectives of this 
project. This is considered important to prevent duplication of efforts and to harmonise approaches 
that could be deployed across the sub-Saharan region. 

3.2 Research objectives 

The overall project objectives remain as follows (quoted from the project’s Terms of Reference):  

 The fundamental research objective of this project is to identify, characterise and 
demonstrate appropriate engineering and non-engineering adaptation procedures that may 
be implemented to strengthen the long-term resilience of rural access 

 Capacity Building and Knowledge Exchange. The appointed consultants must engage 
meaningfully, from project inception onwards, with relevant partner-country Road and 
Transport Ministries, Departments and Agencies/Authorities in a knowledge dissemination 
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and capacity building programme based on the outputs from the research. Capacity building 
should include a wide range of targets from central government agencies to village groups.  

 Uptake and Embedment are integral elements of this project. The appointed consultants 
must ensure that there is focus on uptake and subsequent embedment of outcomes. This 
must be aimed at a range of levels from informing national policies, through regional and 
district planning, down to practical guidance on adaptation delivery at rural road level.   

3.3 Scope of Phase 2 

The following five distinct parts have been adopted for Phase 2, reflecting the programme’s aim and 
objectives (cf. Inception Report for Phase 2 (Verhaeghe et al., 2017a) for more information on the 
methodology and programme): 
 

1. PART A: Demonstrate appropriate engineering and non-engineering adaptation 
procedures 

Identify, characterise and demonstrate appropriate engineering and non-engineering 
adaptation procedures that may be implemented to strengthen the long-term resilience 
of rural access. Assess the socio-economic impacts of adopting more climate resilient 
adaptations. 

2. PART B: sustainable enhancement in the capacity of three AfCAP partner countries 

Engage meaningfully, from project inception onwards, with relevant partner-country 
Road and Transport Ministries, Departments and Agencies/Authorities in a knowledge 
dissemination and capacity building programme based on the outputs from the research. 
Capacity building should include a wide range of targets from central government 
agencies to village groups.  

3. PART C: sustainable enhancement in the capacity of additional AfCAP partner countries 

Carry out situational analysis and initiate capacity building programme in additional 
countries. 

4. PART D: uptake and embedment across AfCAP partner countries 

Uptake and embedment will assume the format of informing national policies, through 
regional and district planning, down to practical guidance on adaptation delivery at rural 
road level.   

5. PART E: Phase 3 recommendations 

Set out costed long-term monitoring and evaluation proposals, as well as any future 
actions that may be required to strengthen uptake and embedment. 

More information on the activities to be provided in Parts A to E are contained in the Inception 
Report for Phase 2 (cf. Verhaeghe et al., 2017a). Sections 5 to 9 of this report address the progress 
achieved on Parts A to E, respectively.  
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4 Overview of Previous Progress Reports 

Table 1 presents an overview of the project activities reported in the Inception Report and 
subsequent Progress Reports for the period April to November 2017: 

Table 1: Project Activities reported in previous Progress Reports 

Document/Period 
(Reference) 

Activities Reported 

Inception Report 
Apr to Jun 2017 
(Verhaeghe et al., 2017a) 

 Outcomes of two workshops: (a) Tanzania Stakeholder Workshop 
(April 2017), and AfCAP Workshop held at the 8th Africa Transportation 
Technology Transfer Conference held in Zambia in May 2017  

 Methods and/or screening tools used by the World Bank, the EU, the 
European Conference of Directors of Roads (CEDR) and the Asian 
Development Bank (ADB) for mapping climate vulnerability regionally, 
nationally and locally, and benchmarking of the method proposed by 
the AfCAP Project Team against these four methods 

 Progress on drafting of a generic Handbook outlining the climate 
adaptation methodology, as well as on guidelines for non-engineering 
adaptation measures. 

1st Progress Report 
Jun to Aug 2017 
(Verhaeghe et al., 2017b) 

 

 Progress on the establishment of demonstration sections 

 The development of a climate threat and vulnerability methodology 
for application at a local/project level 

 The development of the draft Climate Adaptation Handbook and the 
three associated guidelines, namely Change Management Guidelines, 
Climate Threats and Vulnerability Assessment Guidelines; and 
Engineering Adaptation Guidelines. 

2nd Progress Report 
Aug to Nov 2017 
(Verhaeghe et al., 2017c) 

 Progress on the establishment of demonstration sections 

 Further progress made on a climate threat and vulnerability 
assessment methodology 

 Feedback on the workshop held in Mozambique in September 2018 

 The adaptation of conventional asset management practices to 
incorporate climate effects 

 The status of the country progress reports primarily focussing on the 
aspects of change management.  
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5 Activity Progress: Demonstrations (Part A) 

The designs for the demonstration sections on the Mohambe - Maqueze road in Mozambique have 
been completed (cf. Verhaeghe et al., 2017b) and the contractor is currently on site. Arrangements 
have been made for the Task leader (Dr P Paige-Green) and an engineer (J Komba), who will act as 
Resident Engineer for overseeing the construction of the demonstration sections, to visit the site 
with ANE in the second week of March 2018, in order for him to gain a full understanding of the 
problems being addressed in the demonstration sections and the proposed adaptation measures. 

The workshop in Ghana held during February 2018 included hands-on experience for the delegates 
with assessing the problems on the Tampion to Tidjo road. The site was visited during the peak of 
the dry season, giving a totally different perspective of the original observations of the initial site 
visit during the wet season in September 2016. I was interesting to note that by the end of the field 
visit, the delegates were assessing the problems from a new perspective, although the full 
implications of future climate changes were not always being considered. 

The proposed adaptation designs were discussed with the delegates following the site visit. As yet, 
however, the contractor for the road upgrade has not been appointed.  

As reported in the second Progress Report, the road in Ethiopia that was identified for the 
demonstration sections (Tulubolo to Kela road) appears to have become a non-viable choice due to 
the high standard of the upgrading being proposed. The full design of the demonstration sections 
has been completed following the workshop and site visits during December 2017. However, it is 
considered that these proposed adaptation measures for the planned low volume unpaved road 
would be unsuitable for the higher standard road (e.g. sections of unpaved road, lower standard 
water crossings, etc.). Ongoing communication with ERA, however, has not resulted in any 
alternative road been identified yet, despite numerous requests for information in this regard. 
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6 Activity Progress: Capacity Enhancement in Three Countries (Part B) 

6.1 Workshops held in Ethiopia and Ghana 

6.1.1 General 

Workshops were held in Addis Ababa, Ethiopia, in December 2017, and in Tamale, Ghana, in 
February 2018. Similar to the previous workshop held in Mozambique, the Ethiopian and Ghanaian 
workshops served the following two main purposes: 

i. For the Project Team to induct country stakeholders (e.g. ERA and local road authorities in 
Ethiopia, and MRH, DFR and GHA in Ghana), including invited consultants/contractors on the 
proposed climate adaptation methodologies outlined in the following Handbook and 
Guidelines published (for trialling) by the Project Team in August 2017: 

a. Climate Adaptation Handbook (Head et al., 2017a);  
b. Change Management Guidelines (Head et al., 2017b; 
c. Climate Threats and Vulnerability Assessment Guidelines (le Roux et al., 2017); and 
d. Engineering Adaptation Guidelines (Paige-Green et al., 2017). 

Whereas the basic principles of Change Management were outlined, the primary focus of 
the Workshops was to induct the delegates on the Climate Adaptation Methodology 
presented in Item (a) and further detailed in Items (c) and (d) above. 

ii. For the Workshop delegates to identify potential shortcomings of, and recommendations for 
improvements to the methodology (and supporting documentation) so that the above 
Handbook and associated Guidelines will eventually add significant value to country 
stakeholders, including consultants and contractors.  

The format of the Workshop was as follows: 

i. Day 1: Overview of the Handbook and associated Guidelines, predominantly focussing on 
Stages 2 to 4 of the Adaptation Methodology as described in the Climate Adaptation 
Handbook, these being: 

a. Stage 2: Impact and vulnerability assessment at project level 
b. Stage 3: Technical and economic evaluation of options 
c. Stage 4: Project design and implementation 

The purpose for only focussing on Stages 2 to 4 was to provide sufficient guidance to the 
Workshop delegates to enable them to apply these concepts in practice on Day 2 of the 
Workshop. 

ii. Day 2: Hands-on training of the Workshop delegates on identifying potential climate-related 
threats and vulnerable assets, and potential adaptation measures on preselected sections of 
demonstration sections identified in the two countries, using the procedures as outlined in 
the Handbook and Guidelines. 

It is important that there can be no disconnection between the Handbook/Guidelines and 
the Demonstrations. The Handbook and Guidelines need to be validated against the 
Demonstrations to ensure that they are practical at low-volume rural road level, while the 
Demonstrations should also form the basis for capacity building of local stakeholders in 
adaptation design based on the Handbook and Guidelines.   The feedback from the 
demonstration sections will be important in finalising the content of the documents before 
final general release (and their translation in Portuguese in the case of Mozambique).  

Information on the Workshop programme, the delegates who attended both workshops and the 
assessment of the workshops by the delegates are presented in Annex A. 
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The overall rating by delegates for the two workshops was B: good and useful (average scores of 4.1 
and 4.0 out of 5.0 for the Ethiopian and Ghanaian workshops, respectively). The question “How 
would you rate the overall usefulness of this workshop?” was rated the highest by the delegates of 
the two countries (4.5 and 4.4, respectively). The delegates’ responses on (a) what they learned 
during the workshops, (b) the most useful aspects of the workshops, (c) ways to improve the 
workshops, and (d) how the Handbook and Guidelines could be improved, are presented in Section 
A.4 (Ethiopia) and Section A.6 (Ghana) of Annex A.  

6.1.2 Summary of Workshop held in Ethiopia (December 2017) 

The Ethiopian Workshop was held on 7 and 8 December 2017. Prior to the Workshop, the Project 
Team revisited the demonstration road (Tulubolo to Kela road) in order to assess its present 
condition and to prepare for the field visits to be undertaken on Day 2 of the Workshop. During this 
survey it was noted that sections of the road had recently been graded (see Figure 2, left), which to a 
certain extent concealed some of the subgrade defects previously noted on the first demonstration 
section. However, the underlying causes of these defects were not addressed, which will most likely 
result in their re-manifestation during the next rainy season. Whereas the defects on the other four 
demonstration sections were still apparent, it was noted that additional slope failures had occurred 
on the site of the third demonstration section (see Figure 2, right). 

 

  

Figure 2: Visual appraisal of the first and third demonstration section on the Tulubolo to Kela Road  

 

The first day of the Workshop took place on Thursday, 7 December at the Alemgena Training Centre 
near Addis Ababa. The Workshop was attended by 45 delegates representing (see Figure 3): 

 ERA and the ERA Road Research Centre (35 delegates) 

 the Ministry of Transport (1 delegate) 

 Geological Survey of Ethiopia (GSE; 1 delegate) 

 Ethiopia Construction Project Management Institute (ECPMI; 2 delegates) 

 Consultants (6 delegates) 
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Figure 3: Workshop delegates at the Alemgena Training Centre  

 

Day 1 of the Workshop was opened by Ato Mohammed Abdurahman, Deputy Director General of 
Engineering Operations at ERA. In his opening address he introduced the Climate Adaptation project. 
He also acknowledged the importance of this project to Ethiopia and ERA in particular. He noted that 
Ethiopia is currently one of the more vulnerable countries in Africa from a climate perspective, and 
that with projected future changes in climate the country’s vulnerability is likely to further increase if 
no action is undertaken to render the road network more climate resilient.  

His opening address was followed by the introduction of the ReCAP programme by Eng Henry 
Nkwanga, the AfCAP Regional Manager for Eastern and Southern Africa. 

Following the presentations on Stages 1 to 4 of the Climate Adaptation Methodology and the 
accompanying Guidelines, a number of observations and questions were raised by the delegates, 
which the Project Team responded to (cf. Section A.5 of Annex A). Some of the issues raised by the 
delegates will also inform improvements to be made to the Handbook and Guidelines.  

Day 2 of the Workshop was dedicated to hands-on application of the principles conveyed to the 
delegates on Day 1. On account of the number of workshop delegates, ERA organised a bus to 
transport the delegates to the demonstration sections on the Tulubolo to Kela road, some 90km 
southwest of the Alemgena Training Centre. On arrival at the first demonstration section, the 
delegates were split up into four teams, with each team tasked to identify climate-related problems 
at each site and adaptation actions to be undertaken, in line with the steps outlined in the 
Handbook. Each team elected a leader to consolidate the team members’ responses, and to provide 
feedback at the closing session of the Workshop. Some of the field activities are illustrated in 
Figure 4 (1st demonstration section on the left, and 2nd demonstration section on the right). 

Unfortunately, due to logistical issues, the field assessments had to be abandoned after the visit to 
the second demonstration section.  
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Figure 4: Field assessments on the Tulubolo to Kela road (Day 2) 
 

6.1.3 Summary of Workshop held in Ghana (February 2018) 

The Ghanaian Workshop was held on 6 and 7 February 2018. Similar to Ethiopia, the Project Team 
revisited the demonstration road (Tampion to Tidjo road) prior to the Workshop in order to assess 
its present condition and to prepare for the field visits to be undertaken on Day 2 of the Workshop. 
Again, as noted for the Tulubolo to Kela road in Ethiopia, the first section of the road from Tulubolo 
towards Kela recently underwent maintenance (i.e. grader operations – see Figure 5) but with no 
improvement made to road elevation and drainage systems. In essence, this road is still considered 
to be a non-engineered earth road with minor cross-drainage improvements along the first half of 
the road. Most sections of this road are below the natural ground level, thus often turning the road 
into a drainage channel during the rainy season. 

As was noted above, the site was visited during the peak of the dry season, giving a totally different 
perspective of the original observations of the initial site visit conducted during the wet season in 
September 2016. This is illustrated in Figure 6 by means of two examples (left: wet season; right: dry 
season). This in itself created a challenge to the Workshop delegates to visualise potential problems 
that could occur in the wet season, and to develop appropriate solutions to address these. 

As also noted above, it was interesting to observe that by the end of the field visit, the delegates 
were assessing the problems from a new perspective, namely that of climate vulnerability, although 
the full implications of future climate changes were not always being considered. 

 

 

 Figure 5: Results of recent maintenance actions undertaking on the Tampion to Tidjo road  
(Note the lack of drainage provision)  
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Figure 6: Examples of visual observations on the Tampion to Tidjo road during the wet season (left) 
and the dry season (right)  

The first day of the Workshop was held on Tuesday, 6 February at the Modern City Hotel in Tamale. 
The Workshop was attended by 18 delegates representing: 

 Ministry of Roads and Highways (MRH; 1 delegate) 

 Department of Feeder Roads (DFR; 6 delegates) 

 Ghana Highways Authority (GHA; 2 delegates) 

 Department of Urban Roads (DUR; 2 delegates) 

 Department of Agriculture (1 delegate) 

 Northern Regional Coordinating Council (NRCC; 1 delegate) 

 Environmental Protection Agency (EPA; 1 delegate) 

 the Ghanaian Council for Scientific and Industrial research (CSIR; 1 delegate) 

 the Association of Road Contractors (ASROC; 2 delegates) 

 Consulting engineer (1 delegate)  

Day 1 of the Workshop was opened by Dr Patrick Bekoe of DFR. Similar to the opening address of 
the DDG of ERA in Ethiopia, the importance of this project to Ghana, in view of the increasing 
climate-related road failures the country is experiencing, was addressed. He also emphasised the 
urgency to provide web-downloadable guidance to Ghanaian practitioners as soon as possible. 

Following the presentations on Stages 1 to 4 of the Climate Adaptation Methodology and the 
accompanying Guidelines, a number of observations and questions were raised by the delegates, 
which the Project Team responded to (cf. Section A.7 of Annex A). Some of the issues raised by the 
delegates will also inform improvements to be made to the Handbook and Guidelines.  

Day 2 of the Workshop was dedicated to hands-on application of the principles conveyed to the 
delegates on Day 1. The delegates were divided into five groups, based on the number of vehicles 
made available for the field training, with three to four delegates per group. Each team elected a 
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leader to consolidate the team members’ responses, and to provide feedback at the closing session 
of the Workshop, held at the Modern City Hotel at 15:30 on the same day.  

Five demonstration sites were visited, each providing a different challenge to the delegates: 

 Site 1: Erosion of side drains and road surface; 

 Site 2: Impassability due to poor materials and local ponding of water; 

 Site 3: poor road condition due to unsuitable wearing course gravel; 

 Site 4: Flooding of the road where no drainage or insufficient structures exist; 

 Site 5: Erosion around existing drainage structures. 

Some of the field activities are illustrated in Figure 7, demonstrating the involvement of local 
communities to better understand the problems they are experiencing during the wet season. 

 

  

Figure 7: Examples of interactions with local community members on the Tampion to Tidjo road   
 

6.2 Improvements to Handbook and Guidelines 

6.2.1 General 

After conclusion of the series of workshops held in Mozambique, Ethiopia and Ghana, where the first 
draft of the Handbook and Guidelines (and more specifically Stages 2 to 4 of the adaptation 
methodology) were trialled, the Project Team is now in a position to review the documents and to 
upgrade them in line with the feedback received.  

Overall, the following recommendations for improvements were noted: 

 More focus on areas impacted by flooding from regional catchment basins 

 Strengthen relationship with Asset Management (e.g. data requirements) 

 Harmonisation of vulnerability assessment methodologies 

 Relationship between EIA and Climate vulnerability assessments 

 Greater focus on ‘Do nothing / Do minimal’ scenario (funding constraints) 

 Include practical illustrations, including typical schematics 

 More emphasis on structures 

 Incorporate water harvesting 

 Include more case studies (as appendices) 

 Focus on innovations to reduce climate adaptation costs 

 Need for new specifications (will be country specific; will have to focus on general principles) 

 Financial impact of changing the return periods 

 Format should be such to support its use at universities as course notes (to be investigated) 

Improvements to the Climate Threats and Vulnerability Assessment Guideline by the incorporation of 
road asset management systems in the methodology have already been effected and are reported in 
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Section 6.2.2 below. Other improvements that already have been initiated, or will be initiated soon, 
are summarised in Sections 6.2.3 and 6.2.4. 

6.2.2 Integration of climate change in asset management 

In the previous Progress Report (Verhaeghe et al., 2017c) it was reported that an 11-page Briefing 

Note on the Integration of Climate Change in Asset Management had been prepared2. This Briefing 

Note has formed the basis for the incorporation of road asset management principles in the 
Handbook and the three associated Guidelines. 

In the sections below, the first step in this process is presented, where asset management has been 
integrated as additional steps in the Climate Threats and Vulnerability Assessment Guideline both 
for Stage 1 (Climate risk screening at national/regional level) and Stage 2 (Impact and vulnerability 
assessment at project level) of the Climate Adaptation Methodology. 

Embedding ‘climate adaptation’ in road asset management systems would be an appropriate 
mechanism for planning for the future and for dealing with unexpected impacts on the road 
infrastructure, and would enable road authorities to deal with the impact of climate change on the 
road network. It will support prioritisation and decision-making based on a broader spectrum of 
attributes, in addition to present road conditions. This will require road condition assessors to be 
trained to identify potential environment-related risks and threats within and outside the immediate 
road environment. Asset management is thus seen as an overarching business model that provides 
the framework upon which climate change initiatives can be readily implemented by a road 
authority.  

The risk and vulnerability assessment process has to link with road asset management and the road 
asset management system (RAMS). The RAMS should be the source of information on the road 
network that is required for the risk and vulnerability assessment process and the outputs from the 
risk and vulnerability assessment process should feed back into the RAMS to be used as additional 
indices that can then be used in the RAMS in conjunction with the regular indices, such as the Visual 
Condition Index, when calculations are done to prioritise roads in terms of maintenance or 
adaptation needs. For this reason, in order to embed climate vulnerability in road adaptation 
planning, Chapters 3 and 4 of the Climate Threats and Vulnerability Assessment Guideline (le Roux et 
al., 2017) now suggest a compendium of indicators to be included in RAMS.  

In addition to these proposed indicators, important aspects that need to be consider when capturing 
and maintaining spatial data for input into a RAMS include:  

 Geographical referencing standards  

 Data content (alignment with sustainable development goals (SDGs) and country’s needs)  

 Scale and/or resolution of data capture  

 Metadata and data indexing.  

It is acknowledged that several of the aspects outlined above and below will be challenging for 
certain countries, depending on the stage of development of their asset management systems and 
where the asset management functions are performed (e.g. at national or district level). The 
applicability of the above approach will be tested in three countries, namely Ethiopia, Ghana and 
Mozambique, which all have some form of RAMS operating at national level. The real challenge will 
come when, as part of the ReCAP rollout, these are tested in countries where asset management is 
practiced at district level, as is the case in Zambia for instance.  

                                                           
2 Note: the Briefing Note on the Integration of Climate Change in Asset Management has been submitted to the 

Project Team of the AfCAP Project “Economic Growth through Effective Road Asset Management” (GEM) to 
gauge the feasibility of implementing the recommendations based on their experiences, and to identify areas of 
potential synergy between these two AfCAP projects.   
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Embedment of RAMS in climate risk screening at National/Regional level (Stage 1) 

Figure 8 presents the latest updated version of the framework for conducting Stage 1 assessments at 
national/regional level. It now incorporates a new phase (Phase 4) directed to the embedment of 
the national/regional vulnerability assessment outcomes in RAMS, as outlined in Steps 4.1 to 4.3 
below. 

 

 

 

Figure 8: Framework for conducting a detailed rural access road risk and vulnerability assessment 
based on the amended framework proposed by Le Roux et al. (2016) 
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The aim of this phase is to embed climate change risks in the RAMS of road authorities. The World 
Bank report “Integrating Climate Change into Road Asset Management” (World Bank, 2017) 
recommends that climate change must be recognised as a risk to the asset and delivery of services. It 
further states that risk and vulnerability assessments are already commonly used for climate 
adaptation and these processes should be integrated with risk management from an organisational 
risk perspective. The recommended way to incorporate climate change as a risk in road asset 
management systems is to embed the climate change risks and indicators quantified during Phase 3 
in the RAMS of road authorities.  

The embedment phase consists of three steps. The outputs from Phase 3 is considered in Step 4.1 to 
decide which of these outputs to include in the RAMS. During Step 4.2 the data is prepared to be in 
the format that is required for importing into the RAMS and in Step 4.3, this imported data is 
analysed in the RAMS to calculate climate threat indices and combined indices.  

General recommendations for this phase:  

 An understanding of the RAMS database structure would be required during this phase.  

 It would be essential for the person appointed to do the spatial data analysis to have close 
interaction with the RAMS champion(s) and persons managing the RAMS.  

 Changes to the RAMS database structure would be required to accommodate climate 
adaptation data.  

Step 4.1: Consider climate threat indicators to be included in RAMS (based on outputs from 
Phase 3; see Figure 8) 

The aim of this first embedment step is to consider all the outputs from the district level risk and 
vulnerability analysis in Phase 3, to decide which of these to embed in the RAMS.  

During Phase 3, a road exposure and vulnerability assessment is conducted by determining which 
districts are most at risk to climate hazard threats, and the current condition of the roads in these 
districts. This information is then used to determine road exposure vulnerability, where roads in 
poor condition located in districts exposed to severe climate threats are more at-risk. This is done by 
synthesising climate hazard threat and road network condition data into a single index for climate 
threat exposure vulnerability.  

For the purpose of embedding climate change risks in RAMS, it would be of great value to include 
data regarding the climate hazard threats in the RAMS database and to then use this data in 
prioritisation analysis in the RAMS. Risk assessment components and possible indicators quantified 
during Phase 3 that would be useful for prioritisation in RAMS are those listed in Table 2 under the 
headings Current Climate Threats and Climate Change Threats.  

Recommendations:  

 Determine for which current climate threats and climate change threats indices should be 
calculated.  

 Decide which of these indices represent significant threats for the road network and road 
structures, such as bridges, culverts, embankments, etc.  

 Focus on these identified indices in Step 4.2.  

Step 4.2: Export data to RAMS (based on district level climate threats and climate change indices) 

The aim of this step is to allocate the district climate threat and climate change indices determined 
in Step 4.1 to the road network and then to export these to the RAMS. As these indices are 
determined per district, the same index per indicator would be allocated to all roads in a district.  

For the purpose of a RAMS, a road network is broken up into road links and nodes. Data (attributes) 
is then stored per road link. This includes inventory and condition data. The district climate threat 
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and climate change indices would be a third class of data in RAMS, namely Climate Adaptation Data. 
The various indices would have to be stored per road link in the RAMS database.  

Recommendations:  

 Allocate indices for significant historical climate threats to each district, based on the 
analysis carried out during Phase 3  

o e.g. aggregate the number of climate threat events, such as severe flooding events 
in the past four decades, per district and assign an index to each district.  

 Overlay road network inventory data with each climate threat index at district level and 
assign the district index to all roads per district.  

 Repeat the same process for climate change threats.  

 Export the data from the GIS in a format that can be imported into the RAMS database.  

 

Table 2:  A compendium of indicators that are relevant for an indicator-based geospatial risk and 
vulnerability assessment of rural access roads to climate change 

 
Risk assessment components 

 
Possible indicators 

Risk Assessment level 

District 

Road asset classification Rural road network length (disaggregated by class 
if possible) 

X 

 Proportion or length of network that is paved 
and/or unpaved 

X 

  % of rural road network in a climate resilient 
condition 

X 

Current climate threats 
(e.g. Historical flood events) 

Flood occurrence frequency and intensity X 

  Flood prone areas X 

Climate change threats  Expected change in annual average rainfall X 

 Expected change in annual average temperature X 

 Expected change in average number of days per 
year with rainfall above 20 mm 

X 

 Expected change in number of days per year above 
32°C 
Expected change in maximum monthly rainfall 

X 

 Expected change in average wind speeds (in m/s) X 

 Expected change in maximum monthly wind speed 
(period's average) 

X 

 Expected change in number of high fire danger 
days 

X 

  Expected change in the Keetch-Byram drought 
index  
Expected change in wind-speeds and directions 

X 
 

X 

Socio-economic conditions (Criticality 
of rural access roads) 

Population distribution and density X 

 % of population living within 2 km of an access 
road 

X 

 Location of health care facilities X 

 Location of educational facilities X 

 Average distance to the nearest town or market X 
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Step 4.3: Analyse data in RAMS  

The aim of this step is to use the district climate threat and climate change indices imported into the 
RAMS in Step 4.2 for prioritisation analysis using the RAMS. This step does not form part of the 
Climate Threats and Vulnerability Assessment, but is included here for completeness.  

The individual indices can be used to rank roads and structures in terms of priority for maintenance 
or adaptation, or the indices can be included in the calculation of a combined climate threat or 
climate change index that can then be used to rank the roads and structures.  

At the next level, the combined climate threat or climate change index can be combined with 
condition indices, such as the Visual Condition Index, which would lead to a ranking of roads and 
structures in terms of priority for maintenance or adaptation, taking both climate factors and 
current condition into account.  

Once roads and structures have been ranked in terms of priority for maintenance or adaptation, the 
Change Management and Engineering Adaptation Guidelines would assist with identifying the 
required maintenance and adaptation activities. 

Embedment of RAMS in Local/Road level climate risk and vulnerability assessment (Stage 2) 

Figure 9 presents the latest updated version of the framework for conducting Stage 2 assessments at 
local/road level. Similar to Stage 1, it now also incorporates a new phase (Phase 4) directed to the 
embedment of the vulnerability assessment outcomes in RAMS. 

The aim of this phase is to embed the vulnerability scores and vulnerability indices calculated in 
Phase 3 in the RAMS of road authorities. In this way, climate change is incorporated as a risk in road 
asset management systems.  

The embedment phase consists of two steps. During Step 4.1, the output data from Phase 3 
(vulnerability scores and vulnerability indices) is prepared to be in the format that is required for 
importing into the RAMS and in Step 4.2, this imported data is analysed in the RAMS to calculate 
climate threat indices and combined indices.  

General recommendations for this phase:  

 An understanding of the RAMS database structure would be required during this phase.  

 It would be essential for the person appointed to do the spatial data analysis to have close 
interaction with the RAMS champion(s) and persons managing the RAMS.  

 Changes to the RAMS database structure would be required to accommodate climate 
adaptation data.  

Step 4.1: Prepare and export data to RAMS (vulnerability scores and indices from Phase 3) 

The aim of this step is to allocate the vulnerability scores and vulnerability indices calculated in 
Phase 3 per road to the correct roads in the RAMS and then to export these to the RAMS.  

For the purpose of a RAMS, a road network is broken up into road links and nodes. Data (attributes) 
are then stored per road link. This includes inventory and condition data. The vulnerability scores 
and vulnerability indices would form part of the third class of data in RAMS, namely Climate 
Adaptation Data. The various scores and indices would have to be stored per road link in the RAMS 
database.  
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Figure 9: Framework for assessing road vulnerability to climate threats at a local community scale 

 

Recommendations:  

 Establish a one-to-one link between the road data in the GIS and road links in the RAMS 
database.  

 Allocate the vulnerability scores and vulnerability indices and road criticality scores to the 
per road link in the RAMS database, using the one-to-one link.  

 Link calculated hydrological data, such as run-off for different return periods, to correct river 
bridges and major culverts by way of coordinates.  

 Export the data from the GIS in a format that can be imported into the RAMS and BMS 
databases.  

Step 4.2: Analyse data in RAMS 

The aim of this step is to use the vulnerability scores and vulnerability indices and hydrological data 
imported into the RAMS and BMS in Step 4.2 for prioritisation analysis using the RAMS/BMS. This 
step does not form part of the Climate Threats and Vulnerability Assessment, but is included here for 
completeness.  
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The individual indices can be used to rank roads and structures in terms of priority for maintenance 
or adaptation, or the indices can be included in the calculation of a combined climate threat or 
climate change index that can then be used to rank the roads and structures.  

At the next level, the combined climate threat or climate change index can be combined with 
condition indices, such as the Visual Condition Index, which would lead to a ranking of roads and 
structures in terms of priority for maintenance or adaptation, taking both climate factors and 
current condition into account.  

For river bridges and major culverts, the expected future run-offs for different return periods can be 
compared with the current capacity of such structures to identify and rank those structures that 
would need adaptation.  

Once roads and structures have been ranked in terms of priority for maintenance or adaptation, the 
Change Management and Engineering Guidelines would assist with identifying the required 
maintenance and adaptation activities. 

6.2.3 Incorporation of ‘Do Nothing’ strategic option 

Since the development of the Handbook and Guidelines and as a result of consultations both with 
the three AfCAP Lead Countries and with others, it has become evident that many Governments are 
struggling to secure budgets for dealing with the effects of extreme weather events. Both 
Mozambique and Ghana have brought all associated capital works and many of their preventative 
maintenance programmes to a standstill.  Others are in similar crisis management situations and 
backlogs of damage are growing at an alarming rate across many of the AfCAP partner countries.  

For these reasons it has been decided to incorporate a more formal Do-nothing policy scenario into 
the Handbook and associated Guidelines. The Handbook pays particular attention to management of 
measures that could be taken when budgets are inadequate or absent under such a Do-nothing 
scenario, including development and implementation of an associated strategic plan. 

Changes that have already been made to the Climate Adaptation Handbook and the Change 
Management Guidelines are presented in Annex B.  

6.2.4 Modifications to the Engineering Adaptation guidelines 

Following the workshops and ensuing discussions, site visits and feedback from the AfCAP PMU and 
Technical Panel, a number of improvements to the guideline have been initiated. These include: 

 More detailed descriptions and simplification of the vulnerability assessment data collection 
forms and closer link to asset management data requirements; 

 Inclusion of more illustrative materials; 

 Additional detail on hydrological issues and return periods; 

 Additional information on structures; 

 Additional information on water harvesting/ponds; 

 Additional discussion on slope stability and stabilisation measures; 

 Reduction in detail on subgrade problems; and 

 Flow diagrams to assist with decision making where appropriate. 

It is expected that the updated versions of the Handbook and Guidelines will become available 
towards May 2018, in time for Train-the-Trainer Workshops to be held in the three countries. 
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7 Activity Progress: Capacity Enhancement in Other Countries (Part C) 

7.1 Briefing notes and press releases 

Regular Briefing Notes will be produced for the Climate Adaptation page on the ReCAP website, also 
to be used as handouts for the training workshops and seminars to help build awareness, knowledge 
sharing, participation and feedback. 

The Project Team has produced two Briefing Notes to date for Phase 2. These are: 

 Vulnerability of African Rural Road Infrastructure to Climate Impacts - How to Improve 
Resilience; and 

 Integration of Climate Change in Asset Management. 

In addition to the above, an editorial, entitled “AfCAP trials a climate change adaptation Handbook 
and Guidelines for resilient road infrastructure”, was published in the ReCAP Newsletter and on the 
ReCAP Website on 23 February 2018. 

7.2 Journal articles and conference papers 

Three abstracts have been submitted for the forthcoming SARF/IRF/PIARC Regional Conference for 

Africa to be held in Durban in 20183. The abstracts are entitled: 

 AfCAP Climate Adaptation Handbook to Preserve Road Assets (authors: B Verhaeghe and 
M Head); 

 Making Africa’s roads more resilient to climate change (authors: P Paige-Green and 
B Verhaeghe); and 

 A methodology for assessing the vulnerability of rural roads to a changing climate to guide 
the prioritisation of climate resilient engineering interventions (authors: A le Roux, S Khuluse-
Makhanya and K Arnold). 

In addition to the above, an abstract has also been submitted to the Gender Summit 14 – Africa 
(“Climate Change through the Gender Lens: Focus on Africa”) to be held on 19-20 March 2018. The 
submitted abstract is entitled “Advances in multidisciplinary research: What climate change means 
for women’s rural accessibility and transport engineering in sub-Saharan Africa” (authors: A le Roux, 
K Arnold and S Khuluse-Makhanya). 

The above abstracts are reproduced in Annex C. 

7.3 IRIM 2017 

The Project Team presented the project at the 1st Inter-Regional Implementation Meeting 2017 
(IRIM 2017) held on 20 to 22 November 2017 at the Speke Resort in Uganda. The plenary 
presentation, under the Theme of Preservation of Rural Infrastructure was entitled: Climate 
Adaptation of Rural Road Networks (presented on Tuesday, 21 November, by B Verhaeghe). 

Most of the questions on the presentation centred on the vulnerability assessment tool, and 
whether it could be adapted for other purposes. The response was that the tool was made 
sufficiently flexible to accommodate other infrastructure elements (e.g. irrigation) as well as higher 
order roads within road networks, but that the data elements would have to be adapted in line with 
the envisaged purpose of the tool. 

Prior to this presentation, a workshop was held on Monday, 20 November, that dealt with Research 
Contributions to the Provision of Sustainable Rural Access moderated by Dr J Cook. This workshop 

                                                           
3 http://www.sarf-irf2018.co.za/call-for-papers/#  

http://www.sarf-irf2018.co.za/call-for-papers/
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also debated “Climate”, with Drs P Paige-Green and J Anochie-Boateng as panel members. The 
following observations were noted (delegates’ comments and observations): 

 Most climate-related impacts are caused by poor engineering – sound engineering practices 
are required, supported by ‘good engineering practice’ documentation. 

 About 50 per cent of climate impacts are caused by landslide issues (AsCAP country 
representative). 

 Climate change risks should be factored in in all new designs and rehabilitation projects. 

 Focus on key elements of the road link you want to protect at all cost to maintain 
accessibility/mobility. 

 Importance of having ‘alternative roads’ and ‘emergency readiness plans’ in place were 
noted as key elements in disaster management. 

 In the event of limited funding, what should be the approach? Allow structures to fail and 
repair them, or invest in climate resilience at a high cost to the road owner? 

 Current storm return periods should be revisited. Do we know how to do this? Are there 
guidelines available? What are the cost implications to road authorities (e.g. retrofitting of 
larger diameter culverts)? 

 Current standards and specifications are too rigid and do not allow for engineering 
adaptation to climate change. 

As part of this section of the workshop all delegates had to vote on the following question/ 
statement: 

i. Question 3(a) on Climate Impact: Can climate threats be effectively countered by employing 
current good engineering practices? 

ii. Statement 3(b) on Climate impact: Effective resilience to climate threats requires new 
approaches and new designs. 

To Question 3(a), 81.3 per cent of the audience responded with “Yes” and 19.7 per cent with “No”. 
To Statement 3(b), 84.4 per cent of the audience agreed and 15.6 per cent disagreed. 

The responses to Statement 3(b) were somewhat surprising (i.e. the need for ‘new approaches and 
new designs’ being the highest priority). However, it is the opinion of the Project Team that the 
majority of the answers were based on the need for ‘new approaches’ and not necessarily ‘new 
designs’ since the latter was not (necessarily) identified as a high priority based on the responses 
received to Question 3(a).  

7.4 Other associated activities 

The Project’s Task Leader for Engineering Adaptation, Dr P Paige-Green, was invited to present the 
prestigious Tony Brink Memorial Lecture of the South African Institute of Engineering and 
Environmental Geologists (SAIEG) during November 2017.  The presentation was entitled “Climate 
change and transport infrastructure: Engineering geological considerations” and was based on the 
AfCAP project and followed from the two presentations on climate change made in Livingstone in 
May 2017 at the International Conference on Geology, Mining, Mineral and Groundwater Resources 
of the Sub-Saharan Africa: Opportunities and Challenges Ahead & IAEG-Africa Regional Meeting.  The 
75 minute presentation was attended by more than 60 South African engineering geologists, road 
engineers and geotechnical engineers, indicating the interest in South Africa in this topic. This 
presentation is to be repeated in Durban on the 26th of March 2018 and in Cape Town in April or 
May 2108. 
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Following the Livingstone Conference, a request has been made that the full papers be submitted to 
the Bulletin of Engineering Geology and the Environment by April 2018. The two papers are entitled: 

 The effects of climate change on road infrastructure 

 Assessment of road infrastructure for climate adaptation 

As a follow up on the Brink Memorial lecture, one of the delegates present requested that a shorter 
version be presented to a group at Aurecon (Engineering Consultants). This was done on 15 February 
2018 and about 50 engineers were present. 

The interest in the effects of climate change is thus obviously widespread and being taken on board 
by many outside the traditional AfCAP countries as well. 
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8 Activity Progress: Embedment (Part D) 

8.1 Mapping the policy environment 

This activity involves a review of climate change related policies, strategies and plans in the three 
lead countries, inclusive of an assessment of the context within which policies were developed, the 
status of policy implementation and the actors involved in policy reform. Its objective is to identify 
specific areas where the Project Team could provide advice and technical assistance.  

This activity, which in large has been based on desktop studies and feedback received from 
participants who attended the climate adaptation inception meetings and workshops held in the 
three lead countries since April 2016, will now enter into its second phase whereby the Project Team 
will directly interact with relevant actors in the policy environment. This will involve a combination 
of mini-workshops and meetings to be held with relevant role players.  

These workshops/meetings, which will also focus on the embedment of the climate threat and 
vulnerability assessment methodology and the integration of climate change in decision support 
systems (such as RAMS), have been structured as follows (one-day workshops followed by two days 
of training/discussion): 
  

 Programme for Day 1 (mini-workshops): 
o Morning (to be attended by senior officials, ideally multi-ministerial, and 

Development Partners): 
• Overview: Purpose, Objectives and Outputs 
• Overview of Handbook and Guidelines 
• Policy Development and Change Management 
• Discussion on responsibilities and actions 

o Afternoon (to be attended by more technically inclined (multi-Ministerial) 
representatives and Development Partners): 

• Threat/Vulnerability Considerations and Actions 
• Discussion and Actions 

 Programme for Day 2 (training and discussions): 
o Morning: hands-on training (go through the Climate Threats Guidelines and 

demonstrate how to embed this in asset management) with road asset management 
staff and GIS technicians from ANE and the disaster management center, and Met 
office staff (data collectors and GIS practitioners).  

o Afternoon: engage with Development Partners, to understand/discuss their 
approaches, their vulnerability assessment methodologies and their activities with 
respect to climate change, and to seek synergies.   

 Programme for Day 3 (Discussion): 
o Morning: meetings with policy makers for policy discussions and identify 

options/actions for making embedment possible 
o Afternoon: discussions with senior management of road authority on the outcomes of 

the three days, and to discuss and agree on policy and embedment actions, and on 
any assistance that the Project Team can provide moving forward. 

 

The in-country workshops are expected to be held as follows: 

 Mozambique: during the week of 9 or 16 April 2018 

 Ethiopia: during the week of 21 or 28 May 2018 

 Ghana: during the week of 11 or 18 June 2018 
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8.2 Status of Country Reports 

The draft Country Reports reported in the 2nd progress Report (Verhaeghe et al., 2017c) have been 
redesigned in terms of both outline and content. They have been modelled according to World Bank 
Country Reports and now contain the following generic Table of Contents that will be adjusted for 
each country: 
 

1 Introduction 
1.1 Climate variability and change within the context of rural accessibility 
1.2 Vulnerability and adaptation policies 
1.3 Purpose of document 

2 Approach 
2.1 Aim and objectives 
2.2 Handbook/Guidelines 
2.3 Description of concepts and their inter-relationships  
2.4 Climate projections 
2.5 Vulnerability assessment framework 
2.6 Sources of information  

3 Climate and Projected Changes 
3.1 Current climate variability and observed trends 
3.2 Projected climate change 
3.3 Impacts of current climate variability 
3.4 Projected impacts of future climate change  
3.5 Reported problems from climate change 

4 Overview of Policy Environment 
4.2 Climate change activities 

4.2.1  Climate Change Adaptation Strategies 
4.2.2  Climate Change Policy Action Programmes 

4.3 Policies related to transport mobility and road infrastructure 
4.4 Other related policies 

5 Physiography, Livelihoods and Rural Connectivity 
5.1 Socio-economic data  
5.2 Road network data  

6 Change Management Options for Adaptation 
6.1 Road asset exposure to identified threats 
6.2 Road asset criticality 
6.3 Districts where roads are most vulnerable to a changing climate in terms of the 

impact on rural accessibility 

7 Change Management Options for Adaptation 
7.1 Situational Analysis 
7.2 Integrated Approach 

8 Actions for Implementation 
8.1 Policies and strategies 
8.2 Collaboration 
8.3 Data and capacity 
8.4 Research and systematic observation 
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First drafts for the Country Reports have been completed, and will be further refined based on 
feedback received from workshops and discussion sessions that will be held in the three lead 
countries during April, May and June 2018 (cf. Section 8.1). 

9 Activity Progress: Phase 3 Recommendations (Part E) 

A ReCAP Regional Projects Team Leaders’ Meeting was held on 26 and 27 February 2018 at the CSIR 
in Pretoria. The primary objective of the meeting was to identify synergies between the three 
regional projects (asset management [GEM], Climate Adaptation and Satellite Applications [remote 
sensing]), particularly focusing on linkages with the GEM project. In addition to the above, 
recommendations for uptake and embedment of the outcomes of current projects in a subsequent 
phase (e.g. Phase 3 of the Climate Adaptation project) were sought. 

Observations and recommendations provided by the Climate Adaptation Project Team are provided 
in the box below. These still need to be ratified by the ReCAP PMU. 

 Need to identify Technical Notes that will be produced by the ReCAP Programme: 
o Target: at least one (Proposed: Integrated LVRR Design) 
o Other candidates: 

 Asset management 
 Climate adaptation (repackaged Handbook/Guidelines?) 
 Effective rural transport services 
 Uptake and embedment of research 

o Above and other ReCAP-associated project outputs to support Sustainable Mobility 
for All (SuM4All) 

 Support to SuM4All identified as one of the Strategic Objectives of ReCAP 
 SuM4All will greatly benefit from ReCAP’s inputs, and vice versa 

 Need for mapping the series of indices (to be) developed by the ReCAP Programme, as well 
as their interrelationships 

o Examples of Climate Adaptation related indices: Remoteness Index (expansion of 
RAI), Climate Vulnerability Index, Climate Effect Risk Index (for road assets) 

 Importance of rollout to and embedment of regional projects in all AfCAP (and AsCAP) 
Partner Countries by 2020. 

 Comments on the Climate Adaptation project: 
o Importance of demonstrating and validating methodology, with feedback loops  
o Importance of providing guidance on:  

 Hydrology (e.g. return periods), or at least references to accessible sources 
of information 

 How to identify problems and prioritise solutions 
 Earthworks, and associated drainage 
 Slope stability 
 Drainage and other structures 

o Focus should be on (a) identification of problem areas (also potential problem areas 
in new construction); (b) identification of potential solutions; (c) economic 
evaluation of the solutions; and (d) provision of direction on where to obtain 
standard designs for the preferred solutions.   

o Consideration should be given to creating a better balance in the Engineering 
Adaptation Guidelines between ‘pavement-related’ aspects (which are mostly good 
engineering practices to be found in road design guidelines) and those aspects that 
require more dedicated attention from a climate-strengthening perspective (e.g. 
spot improvements, also as per the second sub-bullet above) 

o Need to test methodologies in countries/districts where there is little to no data 
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o Purpose of implementation of physical demonstration sections versus 
demonstration of the methodology was debated 

o Based on Project Team’s observation, and especially feedback from practitioners, 
identify steps/actions in the methodology that are impractical, and should thus be 
removed, and others that should be added. 

o Proposed that the Train-the-Trainer workshops include participation of 
representatives from the other nine AfCAP Partner Countries (as trainers or as 
witnesses – to be decided).  

o Recommended that an independent review of the project’s outputs be undertaken 
by: (a) a person with inherent knowhow on the continent’s situation; and (b) an 
international climate expert/academic (World Bank?) 

o Recommended that, following the independent review, a Final Consensus Workshop 
be held involving the three Lead Countries to ratify the main project outputs 

o Rollout to other AfCAP (and AsCAP) countries to be planned/organised after this 
event. (It was also proposed to hold a Seminar on all regional projects involving all 
ReCAP Partner Countries in late 2018 or early 2019.)     

 Relationship between Climate Adaptation and GEM, and potential synergies 
o In large, GEM focuses on changing the management culture, whereas Climate 

Adaptation seeks to integrate climate change in asset management systems (i.e. 
more technically focused, but it might also require policy changes). 

o Simple changes to asset condition assessment methodology will be required in order 
to incorporate climate considerations, especially at district level. 

 To be tested at district level, with Zambia identified as a possible candidate 
o Vulnerability of assets to climate impacts to be incorporated in prioritisation actions, 

also with respect to allocation of funding. 
o Assessments of vulnerable districts from a climate perspective should be conducted 

at national level, also to guide investment decisions. 
o Further explore needs and opportunities for involving Climate Adaptation Project 

Team members in high level GEM discussions held in GEM Lead Countries. 
o GEM team members to study Briefing Note on Integration of Climate Change in 

Asset Management to identify other potential areas of synergy. 

 Relationship between Climate Adaptation and Remote Sensing (satellite and drone 
applications) 

o Most practitioners make use of Google Earth for assessing environmental conditions 
at project level, and not specific/dedicated satellite imagery. They use these media 
for the following purposes (examples): 

 Road location within their environmental context; 
 Changes in land use (e.g. deforestation); 
 Slope instability; 
 Historical changes (e.g. before and after flood events). 

o Surveillance: Scanning of environment potentially impacting on road infrastructure / 
rural accessibility, for instance:  

 Location of human settlements; 
 Location of service facilities (e.g. health & education facilities);  
 Topography, erosion and slope instability (e.g. fault lines); 
 Hydrology (e.g. location of water bodies, catchment boundaries/extent, 

flood lines, coastal lines); 
 Land use/cover; 
 Support collection of road inventory and condition data for RAMS. 
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o Emergency Assistance (shortly after climate event), for instance:  
 Assess scale of access impairment and location of isolated 

communities/people; 
 Monitor extent of damage to infrastructure; 
 Guide post-disaster operations, also to reinstate access. 

o Provision of relieve to isolated settlements (e.g. drones – transport operations: food 
& medicals). 
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10 Progress against Target Dates 

10.1 Summary of Progress 

The planned start and completion dates for Work Packages are shown in Table 3 below (note that 
these are as per the dates shown in the Inception Report). Delivery dates that have not been met, or 
are unlikely to be met, are shown in red. New estimates for the delivery dates for these activities are 
shown in blue. The new estimates are dependent on the level of cooperation that the Project Team 
will receive from the AfCAP Lead Countries. Some of the current concerns with the Demonstration 
sections in particular were raised in Section 5 of this report, and addressed further in Section 10.2. 

The overall project planning allowed for some float in the programme to accommodate unexpected 
events such as those currently experienced. However, these and other potential future risks will 
have to be managed very carefully from now on to ensure that the Project will meet all deliverables 
by the set deadline of December 2018. 

 

Table 3: Anticipated start and end dates of Work Packages 

WORK PACKAGE START DATE END DATE 

Inception Phase 15 May 2017 15 June 2017 

Management & Recommendations for Phase 3 15 May 2017 31 December 2018 

PART A: DEMONSTRATIONS 

A.1: Mozambique demonstration programme 

 Detailed design 

 Construction 
 

 Monitoring & evaluation (demonstrations) 

 Demo vulnerability assessment & RAMS 

15 June 2017 
1 July 2017 
To be determined 
1 October 2017 
End construction 
1 July 2017 

30 November 2018 
31 July 2017 
To be determined 
30 April 2018 
30 November 2018 
27 July 2018 

A.2: Ghana demonstration programme 

 Detailed design   
 

 Construction 
 

 Monitoring & evaluation (demonstrations) 

 Demo vulnerability assessment & RAMS 

15 June 2017 
10 July 2017 
(to be determined) 
30 October 2017 
(to be determined) 
End construction 
1 July 2017 

30 November 2018 
18 September 2017 
(to be determined) 
19 March 2018 
(to be determined) 
30 November 2018 
27 July 2018 

A.3: Ethiopia demonstration programme 

 Detailed design 
 

 Construction 
 

 Monitoring & evaluation (demonstrations) 

 Demo vulnerability assessment & RAMS 

 

15 June 2017 
7 August 2017 
(to be determined) 
13 November 2017 
(to be determined) 
End construction 
1 July 2017 

30 November 2018 
13 November 2017 
(to be determined) 
19 March 2018 
(to be determined) 
30 November 2018 
27 July 2018 
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WORK PACKAGE START DATE END DATE 

PART B: CAPACITY ENHANCEMENT (three countries) 

B.1: Engagement with key stakeholders in 3 countries  1 April 2017 16 October 2017 
31 May 2018 
 

B.2: Generic handbook on climate adaptation 

 1st draft 

 2nd draft 
 

 Final version 

 
1 April 2017 
24 July 2017 
 
11 December 2017 
 
 

 
24 July 2017 
11 December 2017 
31 May 2018 
30 April 2018 
31 July 2018 
 

B.3: Training modules and training workshops 

 1st set of workshops 
 

 2nd set of workshops 

 
15 June 2017 
 
2 April 2018 
1 June 2018 

 
16 October 2017 
7 February 2018 
27 July 2018 
30 September 2018 

B.4: Translation of documents in Portuguese 24 July 2017 
1 May 2018 

30 April 2018 
31 August 2018 

B.5: On-site training Linked to the Design & Construction 
components of Part A 

B.6: Journal articles & conference papers 1 April 2017 15 December 2018 

PART C: ENHANCEMENT OF CAPACITY (OTHER COUNTRIES) 

C.1: Identification of priorities 1 April 2017 20 August 2018 

C.2: Capacity development events 1 April 2017 15 December 2018 

C.3: ReCAP website 1 April 2017 15 December 2018 

PART D: EMBEDMENT 

D.1: Review of policies, strategies and plans 15 May 2017 20 August 2018 

D.2: Provision of advice and technical assistance 21 August 2017 15 December 2018 
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10.2 Proposed Actions 

The following actions are being undertaken on Part A and Part B in particular to ensure that project 
deliverables will be met by December 2018: 

 PART A: With the exception of Mozambique, the physical executions of the demonstration 
sections are falling significantly behind schedule. Regular contacts are being made with ERA 
in Ethiopia to identify a new demonstration site, and with DFR in Ghana to enquire as to 
when a contractor will be appointed for the road upgrading and therefore also the 
construction of demonstration sections, but with little responses received to date. The 
Project Team’s concern is that, even if the construction processes in these two countries 
were to be accelerated, there will be little to no time left to monitor the construction and 
performance monitoring of the implemented adaptation measures in Phase 2, unless these 
were to be postponed to Phase 3 of the project.  

Since the focus of Phase 2 is on the demonstration and embedment of the climate 
adaptation methodologies proposed, it was recommended to the PMU that sharing common 
understanding on vulnerability assessments and appropriate engineering designs, and the 
embedment thereof, are probably of greater importance right now than to construct (i.e. 
focus on quality control of the implementation of proposed designs) and monitor the 
performance of demonstration sections, especially in view of the (apparent) challenges 
experienced by ERA and DFR to mobilise funding to new or to previously designated roads, 
respectively. 

Although this would require further discussion with the PMU, preliminary communication 
with the two countries have been initiated to redirected efforts towards the identification of 
new sites that are being challenged by climate effects where the Project Team together with 
nominated senior country engineers would further validate and implement the adaptation 
methodology with the expectation that, if found beneficial and indispensable, will be 
diffused nationally. 

It should be noted that the demonstrations of the vulnerability assessments and the 
exploration into the integration of climate change in decision support systems (such as asset 
management systems), which both are included in Part A,  are likely to be completed ahead 
of schedule. These activities are conducted in parallel with the investigation into policy and 
other issues (Part D) through mini-workshops, training and discussion sessions to be held in 
the three countries between April and June 2018.   

 PART B: Delays were experienced with the initiation of first set of workshops following the 
production of the Handbook and Guidelines, mainly caused by the fact that the PMU 
decided that these workshops had to be held at the previously identified demonstration 
sites to demonstrate and validate the vulnerability assessment and engineering adaptation 
methodologies proposed. In retrospect, it has to be acknowledged that this was indeed the 
correct decision; the benefits that were accrued following this decision outweighed the lost 
time (cf. Annex A). 

Sufficient float has been provided in Phase 2 of the project to accommodate such delays, 
and the Project Team is of the belief that Part B will be completed by contractual end date of 
December 2018.   

 

 

 

 



Climate Adaptation: Risk Management and Resilience Optimisation for Vulnerable Road Access in Africa: 3rd Progress Report 

Page 39 

11 References 

Head, M., Verhaeghe, B., Paige-Green, P., le Roux, A., Makhanya, S., Arnold, K. (2017a). Climate 
Adaptation: Risk Management and Resilience Optimisation for Vulnerable Road Access in 
Africa: Climate Adaptation Handbook. ReCAP for DFID: London.  

Head, M. and Verhaeghe, B. (2017b). Climate Adaptation: Risk Management and Resilience 
Optimisation for Vulnerable Road Access in Africa: Change Management Guidelines. ReCAP for 
DFID: London.  

IIMM (2011). International Infrastructure Management Manual. 4th edition. National Asset 
Management Support Group (NAMS) Limited: Wellington, New Zealand. 

Le Roux, A., Engelbrecht, F., Paige-Green, P., Verhaeghe, Z. B., Khuluse-Makhanya, S., McKelly, D., 
Dedekind, Z., Muthige, M., van der Merwe, J. and Maditse, K. (2016).  Climate Adaptation: Risk 
Management and Resilience Optimisation for Vulnerable Road Access in Africa: Climate 
Threats Report. ReCAP for DFID: London. 

Le Roux, A., Makhanya, S., Arnold, K., Mwenge Kahinda, J.M. (2017). Climate Adaptation: Risk 
Management and Resilience Optimisation for Vulnerable Road Access in Africa: Climate 
Threats and Vulnerability Assessment Guidelines. ReCAP for DFID: London. 

Paige-Green, P., Verhaeghe, B., Head, M. (2017). Climate Adaptation: Risk Management and 
Resilience Optimisation for Vulnerable Road Access in Africa: Engineering Adaptation 
Guidelines. ReCAP for DFID: London. 

The World Bank (2017). Climate Change and Asset Management. World Bank: Washington, DC.  

Verhaeghe, B., Head, M., le Roux, A., Paige-Green, P. (2017a). Climate Adaptation: Risk Management 
and Resilience Optimisation for Vulnerable Road Access in Africa: Inception Report for 
Phase 2. ReCAP for DFID: London. 

Verhaeghe, B., Head, M., le Roux, A., Paige-Green, P. (2017b). Climate Adaptation: Risk Management 
and Resilience Optimisation for Vulnerable Road Access in Africa: (First) Quarterly Progress 
Report. ReCAP for DFID: London. 

Verhaeghe, B., Makhanya, S., Arnold, K., Roux, M., Head, M., Paige-Green, P. (2017c). Climate 
Adaptation: Risk Management and Resilience Optimisation for Vulnerable Road Access in 
Africa: (Second) Quarterly Progress Report. ReCAP for DFID: London. 

 
 

 



Climate Adaptation: Risk Management and Resilience Optimisation for Vulnerable Road Access in Africa: 3rd Progress Report 

Page 40 

Annex A: Workshop Programme, Attendance, Evaluation Forms and 
Assessments 
 

A.1  Generic Workshop Programme (Ethiopia and Ghana) 

DAY TIME ACTIVITY/ TOPIC PRESENTER FACILITATOR 

1 

8.00AM–8.30AM Arrival and Registration  

B Verhaeghe 

8.30AM–8.45AM Welcome and Introductions 
ERA/AfCAP 
DFR/AfCAP 

8.45AM-9.45AM 

Overview and introduction of Handbook/Guidelines 

 Overview of the Programme 

 Introduction of the Handbook and Guidelines 

B Verhaeghe 

9.45AM-10.15AM Overview of Stage 1: Climate Risk Screening K Arnold 

10:15AM-10:45AM TEA BREAK 

10.45AM-12.15PM 

Stage 2: Impact and Vulnerability Assessment  
  (project level) 

 Project level climate risk screenings 

 Climate impact assessments 

 Data gathering and vulnerability assessments 

K Arnold B Verhaeghe 

12:15PM-13:00PM LUNCH BREAK 

13.00PM-14.30PM 

Stage 3: Technical & economic evaluation of options 

 Identify strategies & potential adaptations 

 Undertake stakeholder consultations 

 Analysis of ‘do something’ versus ‘do nothing’ 

 Prioritise and select adaptation measures 

P Paige-Green B Verhaeghe 

14.30PM-15.00PM TEA BREAK 

15.00PM-16.30PM 

Stage 4: Project design and implementation  

 Develop implementation plan 

 Design parameters and optimisation 

 Construction, maintenance and supervision 

P Paige-Green 
B Verhaeghe 

17:00PM-17:30PM General discussion & organization of the field trip P Paige-Green 

 

2 

8.00AM–15.30PM 

 
FIELD ASSESSMENTS:  
Tulubolo to Kela road (Ethiopia) 
Tampion to Tidjo road (Ghana) 
 

All Delegates assisted by AfCAP 
Project Team 

15.30PM-17:30PM 

Closing Session at Workshop Venue  

 Presentations of recommendations by each team 

 Lessons learnt 

 Recommendations for improvement of Handbook and 
Guidelines 

 Closing remarks on way forward 

 Vote of Thanks 

Project Team B Verhaeghe 
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A.2  Attendance Register: Ethiopia 
 

AfCAP Climate Adaption Workshop 
7-8 December 2017, Alemgena Training Centre, Addis Ababa, Ethiopia 

Registration Form 
 
 

Name Organisation Day 1 Day 2 

Mohammed Abdurahman ERA X  

Alemayehu Ayele ERA X  

Deribachew Mezgebu ERA X X 

Asufa Gebizhu ERA X  

Ehitabezahu Megussie ERA X X 

Seifu Zenebe ERA X X 

Yohanes Abebe ERA X X 

Mebrate Abera ERA X  

Negash Abido ERA X X 

Asmera Nassir ERA X  

Martha Ghlana ERA X  

Daniel Girma ERA X  

Melat Anania ERA X X 

Helen Zenebe ERA X X 

Rahel Endashaw ERA X X 

Nigussu Shibru ERA X X 

Yizengaw Yitayih Ministry of Transport X  

Eden Aweke ECPMI X X 

Astatike Kiftu ECPMI X  

Amelework Mekonen ERA X X 

Daniel Kassaye 
Geological Survey of 

Ethiopia 
X X 
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Name Organisation Day 1 Day 2 

Mesfin Temesgen Ethiopian Cons. W. Corp X  

Anteneh Masresh ERA X X 

Teketelaw Alaye Net Consult X  

Tamvel Csirma ERA X  

Henock Berhane ERA, RRC X X 

Gizachew Hailu ERA, Central X X 

Melaku Asefa ERA, Research X X 

Dawit Wlsilassie ERA, South X X 

Abiselom Mengeshe CORE Consulting X X 

Abraham Aleme ERA X  

Fekadv Alene SPICE Consulting X X 

Getinet Genemew 
Transport Design & 

Supervision 
X  

Taweke Ewnetu ERA X X 

Lealem Abebe ERA X X 

Ezra Shibimer BRT X X 

Samrawit Ashenafi Beza Consulting X X 

Tetara Feyida ERA- RRC X  

Adebabay Yitay ERA - RRC X  

Woinshet Fetene ERA - RRC X X 

Wegderes Tena ERA - RRC X X 

Semagn Mabre ERA - RRC X X 

Jemal Yimer ERA - RRC X X 

Bejitual Asamnew ERA - RRC X X 

Kefale Adefiris ERA - RRC X X 

Woinshet  ERA - RRC X  
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Name Organisation Day 1 Day 2 

Abdulfeta Nasir ERA - RRC X X 

Solomon Kassa Best Consulting  X 

Damtew Dereje ARABT  X 

Abraham Bekele ERA  X 

Tigist Alemayehil ERA  X 

Henry Nkwanga ReCAP X X 

Phil Paige-Green Consultant/CSIR X X 

Kathryn Arnold CSIR X X 

Benoit Verhaeghe CSIR X X 
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A.3  Attendance Register: Ghana 
 

AfCAP Climate Adaption Workshop 
6-7 February 2018, Modern City Hotel, Tamale, Ghana 

Registration Form 
 

Name Position Organisation 

Abdul-Majeed Mahama Development Planner NRCC 

E. Akwetea-Mensah Principle Eng. DFR 

Joseph Coppong Snr Eng. DFR 

Dr Patrick Amoah Bekoe Principle Eng. DFR 

Prosper A Adzimah Engineer GHA 

M. Salisu Taahamah Chief Eng. GHA 

A N Moomen Vice Chair ASROC 

Amandu Sulemous Member ASROC 

Dr Felix Akpabey Snr Research Scientist CSIR-WRI 

Balika Edmond Ass. Engineer MRH 

Issah Sulemana MRE SHMA 

Ing Justice Awere Engineer DFR 

Langkuu Justice  Dept of Agric 

Kwasi X Darko Reg. Director DUR 

Ing. Ewurtomch Iliasu Maintenance Eng. DUR 

C. E. Nyoagbe Regional Manager DFR - N/R 

Huriatu Moro  Programme Officer EPA – N/R 

Ibrahim Asia MEHO EHSU 

Paulina Agyekum Regional Manager  AfCAP 

Phil Paige-Green AfCAP Project Team Consultant/CSIR 

Kathryn Arnold AfCAP Project Team CSIR 

Benoit Verhaeghe AfCAP Project Team CSIR 
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A.3  Evaluation Form 
 

AfCAP Climate Adaptation Workshop 
 

EVALUATION FORM 
 

GENERAL QUESTIONS 
1.   Please list three things that you have learned during this workshop. 
Please evaluate the programme elements, by circling one of the letters A to E or Z. 

A= Very useful, very good; B= useful, good; C= OK; D= rather week; E= very poor 
Z= absent – Other additional written comments welcome !! 

2. How would you rate the overall usefulness of this 

workshop? 

- A – B – C – D – E -  Z 

3. To what extent did the workshop meet your 

expectations? 

- A – B – C – D – E -  Z 

4. Were you as participant able to effectively contribute 

to the different sessions of the workshop? 

- A – B – C – D – E -  Z 

5. How do you rate the workshop schedule/timetable? - A – B – C – D – E -  Z 

6. What was your impression of the logistical 

organisation and management of the workshop? 

- A – B – C – D – E -  Z 

 

7. How would you rate the presentation on Stage 2 of 

the climate adaptation methodology (Day 1)? 

- A – B – C – D – E -  Z 

8. How would you rate the presentation on Stage 3 of 

the climate adaptation methodology (Day 1)? 

- A – B – C – D – E -  Z 

9. How would you rate the presentation on Stage 4 of 

the climate adaptation methodology (Day 1)? 

- A – B – C – D – E -  Z 

10. How would you rate the field assessments (Day 2)? - A – B – C – D – E -  Z 

 
11. What are the two and most useful aspects of the workshop? 
12. How could the workshop have been improved? 
13. How could the Climate Adaptation Handbook and associated Guidelines be improved? 
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A.4  Workshop Assessment: Ethiopia 
 

No Rating score A=5 B=4 C=3 D=2 E=1

2 How would you rate the overall usefulness of this workshop? 14 6 1 1 4.5

3 To what extent did the workshop meet your expectations? 5 10 6 1 3.8

4
Were you as participant able to effectively contribute to the different 

sessions of the workshop? 4 10 5 3.9

5 How do you rate the workshop schedule/timetable? 4 7 5 5 3.5

6
What was your impression of the logistical organisation and 

management of the workshop? 6 11 4 1 4.0

7
How would you rate the presentations on Stage 2 of the climate 

adaptation methodology (Day 1)? 9 8 4 1 4.1

8
How would you rate the presentations on Stage 3 of the climate 

adaptation methodology (Day 1)? 11 8 2 1 4.3

9
How would you rate the presentations on Stage 4 of the climate 

adaptation methodology (Day 1)? 13 7 1 1 4.5

10 How do you rate the field assessments (Day 2)? 8 6 2 4.4

4.1

1 Three things learned during the Workshop:

ETHIOPIA: Alemgena Training Centre, Addis Ababa, 7-8 December 2017

Questions Number of responses Average 

of scores

AVERAGE OF ALL SCORES:  

Impact of climate change; How to assess and record defects due to changes; How to use recorded data in adopting climate resilient 

structures

Current and projected climate impacts on Ethiopia; Different problems encountered on Tulubolo-Kela road; Solutions for different 

problems 

Climate impact assessments and data gathering & vulnerability assessments; Especially technical and economic evaluation of options 

part of interesting topics; Field visit to make it more practical and more interesting

To do something or to do nothing; Work jointly with surrounding communities; For the design of any road we must consider climatic 

effects

The benefit of doing research before start of construction; The benefit of consulting professionals with different backgrounds

Flooding and countermeasures; Landslide indicators and causes; Usefulness of proper cross-drainage

How to collect data in the field to assess the real impact of climate change on roads and infrastructures; How useful and powerful it 

could be when spatial data is properly managed, as done in GIS; The different kinds of triggering factors - such as moisture, geological 

rock and soil types - which are causing devastating landslides and hazards

How the climate and terrain influence construction and maintenance works; Climate is influential in all our work activities, hence the 

need to have a guideline

Climate adaptation guidelines; Do nothing or do something approach in construction and maintenance of road structures; Cost-benefit 

analyses have to be done during the design of projects as a priority

Ethiopian climate; Low-volume road design; Impact of erosion on gravel road construction

Impact of climate change on roads; Vulnerable areas due to climate change can be identified using processed data and helps decision 

makers; Climate change affected roads, such as by erosion, can be treated and further impact can be reduced using engineering 

solutions

Importance of a GIS database; Engineering adaptations for climate change; Vulnerability assessment of climate change; Field visits 

demonstrating practical interventions for existing problems

Identification and solving problems with roads and structures

Effect of climate and environment on structures and pavements; Field assessment practicals; Climate database

How climate change can affect our environment, roads and structures; How we can identify related problems using data; How to 

minimise impacts and improve road performance

Why future forecasting of climate/weather conditions is necessary; Recommended economic solutions; How to identify root causes for 

failures of gravel roads

How to identify the different problems associated with environmental impact on low-volume roads; How to protect the road against 

environmental impacts; How to solve the affected sections of the road using different solutions

The causes of defects of roads and proposing solutions; Climate change affects roads; Climate adaptation during implementation

Climate handbook; Climate adaptation; Impacts of climate

Understands what climate adaptation means; Solutions for problems; Inspiration to study further

Consideration of climate change in design and construction of road infrastructure; The steps to be followed to climate adaptation for 

particularly asset management; The main important factors considered in the climate adaptation process
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11

12

ETHIOPIA: Alemgena Training Centre, Addis Ababa, 7-8 December 2017

It enables to integrate the upcoming climate changes in our road design and construction processes; Helps in visually identifying 

(assessing) road failures due to climate

The need to prepare handbook and guidelines is not questionable

You have to know the participants before arranging a workshop; I did not get the reason to travel 100km from Addis Ababa just to see 

black cotton soil and minor erosion. I think it was a complete waste of time

Field assessments and project design implementation were very useful

Awareness of needs of communities and other concerned bodies are the best method to decrease vulnerability to climate change; Do 

something and do nothing mechanisms (in Ethiopia, any defects appear within 5 years after construction, but 20 year serviceability 

design period)

Sharing of different ideas with people from different backgrounds

The field trip and associated discussions

How to create awareness among communities to protect roads and any useful infrastructures before hazards occur and more budget is 

required to fix them; Preparation of the climate adaptation handbook/guidelines which will be useful for all practitioners

Climate change is a big issue and hence climate adaptation needs to be considered in all construction and maintenance activities

This workshop could have been more productive if conducted over more days. The schedule was a little bit tight

By making it more practical; All stakeholders (e.g. top management, regional government and agricultural ministry) must participate in 

such workshops

Invite other delegates (i.e. government authorities, contractors and consultants); Provide vocational training to communities including 

skilled and unskilled labour

If the workshop could have taken place over a minimum duration of three days it would have been great

Better to increase the workshop to at least one week so as to allow the participants to think in depth on the subject matter; dispatch 

materials before the course begins

Problem identification and solutions

Field assessments and associated discussions; All presentations

Practical on-site investigations and identification of remedial solutions; Group work and sharing of experiences

Extended training period (time)

Use better field vehicles for training on site

Situational analysis and management; Adaptation methodology

Adaptation to climate change; Field assessments

What the main issues are with respect to climate - identification of problems and how to solve them

The field assessments should be nearby Addis Ababa to see different problems on selected roads

Logistic organisation should be improved (e.g. vehicle arrangements, punctuality)

If the workshop material could have been distributed in hard/soft copy before the workshop

Two and most useful aspects of Workshop:

How could the Workshop have been improved?

Focusing on identifying the root causes of the problems

Creating awareness on climate adaptation in infrastructure development

Stages 3 and 4

Data collection and prioritisation

Workshop helped me to understand the climate of Ethiopia; I got to know about low-volume road maintenance

It was an eye opener to know the impact of climate change on roads especially for countries such as Ethiopia; It was interactive and 

open for discussion

It announces the necessary measures to be taken during design, construction and maintenance stages of road projects to make the road 

climate resilient; The 'do nothing' and 'do something' scenarios; The field visit was very interesting, and learning about the causes of 

different failures and possible countermeasures was stimulating

To extend the time for the presentations as well as field assessments; went to fast from slide to slide to complete the session - could 

not grasp all issues in one day

More days

Introduction of more field exposure trips since the main problems are solved out there; Longer training days - a minimum of 1 to 2 

weeks

It was good, especially since it was accompanied with field assessments

Through field monitoring and research dissemination

Overall, the workshop met my expectations and hence there is no need to add anything

The workshop had a tight schedule - it would have been better to extend it by one more day

To have some small groups in the discussion sessions debating important questions linked to the subject matter
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13

ETHIOPIA: Alemgena Training Centre, Addis Ababa, 7-8 December 2017

Most ERA projects have a good Environmental Mitigation Plan and Environmental Impact Assessment which is prepared in detail for that 

specific project - this should be referred to

By undertaking pilot research; discussions with experienced professionals

I think, as an engineering geologist, my idea is that even though the climate adaptation handbook/guidelines have incorporated vast 

amounts of valuable data, it lacks to examine the main triggering factors for road construction failures, i.e. it lacks to take detailed 

research and data collection on geological weak structures in host rocks and basement rocks found in the study area, things like sheet 

spreading and submerging tectonic plates; effects of tectonic activities, faulting and other problems related with engineering geological 

behaviour of soil and rock particles like sand, silt, gravel and minute rock components which have a big effect on road failures if 

neglected.

It may have to be improved after some time to tackle some new problems that will occur in the future

Add annual rainfall data

The handbook, as prepared, is very important since it addresses all the issues; Handbook should be used in the design of all new projects 

and integrated in asset management to support decision making on all existing road infrastructures 

Through workshop, research and knowledge sharing by following the guideline principles in conjunction with field assessment methods 

and inputs of GIS methods

They are valuable and I hope they will continue to be improved to support low-volume road construction

Also target engineering students as a course at universities

To cross-reference the existing manuals and specifications that address some parts of climate and technical measures; Increase the 

font size

Using such training programmes and get other field experiences on route selection, design, construction and maintenance work

How could the Climate Adaptation Handbook and associated Guidelines be improved?
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A.5  Response to issues raised at the Ethiopian workshop 
 
Following the presentations on Stages 1 and 4 of the Climate Adaptation Methodology and the 
accompanying Guideline, the following issues were raised, which will be addressed in the Handbook 
and Guidelines, if applicable: 
 

Questions / issues raised by delegates Response 

Observations and questions raised by the delegates on Stages 1 and 2 of adaptation methodology 

Local skills shortages in GIS, database management and programming – 
training and skills transfer/development will be required. 

Will be partly achieved 
during mini-workshops & 
training. 

What software is used to for GIS analysis, data capture and storage? Ideally ARC-GIS or open 
source. 

How do the road inspection protocols for field assessment between 
countries differ? 

Protocols will be different 
but ideally these should 
be harmonised (GEM?). 

Various modifications to the field assessment form were identified: 

o At driving speeds greater than 100km/h is unrealistic for most 
low-volume rural roads; 

o Field assessment sheets should be based on objective data 
(some data elements are subjective / open to interpretation) 

o Training is needed on how to do a field assessment.  
o Use pictures as examples on assessment sheets; e.g. what does 

poor gravel quality and quantity look like? 

Form will be improved. 

What is the cost of data collection (for vulnerability assessments)? Not quantified as yet (will 
depend on in-country data 
availability and access). 

The local level scoring matrix baseline of ‘0’ is deceptive as it may be 
interpreted as meaning ‘no threat’. 

Form will be improved. 

Given that Ethiopia is a highly vulnerable country, what is the No. 1 
factor making Ethiopia vulnerable? 

Extreme rainfall events; 
low density of road 
network; slope failures. 

Integrating modem technology for fieldwork assessment (e.g. data 
collection using mobile applications). 

Outside scope of project 
(GEM?). 

What are the climate data parameters for the number of very hot days 
and extreme rainfall events? 

Clarified (as per 
definitions provided). 

Include the location of geological faults in the local level assessment. Could be included if 
related to secondary 
climate impacts (e.g. slope 
failures). 
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Questions / issues raised by delegates Response 

Will Ethiopia be receiving the 8km downscaled projected climate 
change data? 

Yes – will be embedded in 
GIS during mini-
workshops / training 
intervention. 

Location of historical flooding events look accurate, but extent seems 
to be very large. 

To be verified. 

Observations and questions raised by the delegates on Stages 3 and 4 of adaptation methodology 

Should we already be designing our roads for increased moisture, for 
instance? 

May not be necessary for 
low-volume roads, but risk 
assessment will dictate 
whether new structures 
should be designed as 
such. 

What climate future time frame should we be designing our structures 
for, 50 or 100 years? 

Depends on the nature of 
the structure and the 
useful design life.  

Road authorities are limited to their Right of Way servitudes. How 
should they cooperate with other authorities and private land owners?  

Maintaining accessibility 
should be the main driver, 
as failure to do so will 
affect adjacent land users 
and communities. 
Discourse has to take 
place at, for instance, 
community participation 
forums. 

How to maximise road user safety and security during and after 
significant climate events? 

Communication strategy 
should be in place; also 
involve local communities. 

What are the engineering interventions for the identified threats? Captured in engineering 
adaptation guidelines. 

In road engineering should more focus be given to maintenance or to 
construction/rehabilitation/retrofitting (preventative or reactive 
solutions)? 

All have a role to play: 
preventative maintenance 
will help to protect the 
assets; retrofitting will 
enhance resilience; new 
construction and 
rehabilitation designs 
should be fit-for-purpose 
given the probability of 
climate threats. 
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Questions / issues raised by delegates Response 

Both flooding and landslides affect human life (e.g. downstream 
structures failing after upstream events such as flush floods) – how to 
deal with those. 

Forms part and parcel of 
local climate threats 
vulnerability assessments 
(i.e. understanding the 
likely impacts and risks).  

How to conduct cost estimates and Monte Carlo simulations. Basics are provided in the 
engineering adaptation 
guidelines. 

Recommended improvements to Handbook and Guidelines 

Most ERA projects have good Environmental Mitigation Plans and 
Environmental Impact Assessments. The relationship between those 
and vulnerability assessments should be addressed. 

In very general terms, EIAs 
address the impact of the 
road on the environment, 
whereas the proposed 
vulnerability assessments 
focus more on the impact 
of the environment on 
road assets and 
accessibility. 

Although the climate adaptation Handbook and Guidelines incorporate 
vast amounts of valuable information, they do not sufficiently examine 
some of the main triggering factors for road failures. Issues such as 
sheet spreading and submerged tectonic plates, effects of tectonic 
activity, faulting and other problems associated with geological 
behaviour of soil and rock particles, and which could result in road 
failures if neglected, should be addressed. Taking the Tulubolo to Kela 
road as an example, detailed research and data on geological weak 
structures in host rocks and basement rocks found in the study area are 
available and could be consulted. 

Overall, these fall outside 
of the scope of the 
project, but should be 
considered for, for 
instance, slope stability.  

Cross-referencing of existing manuals and specifications that address 
some parts of climate and technical measures. 

These would have to be 
generic, i.e. not country 
specific. 

Increasing the font size of the Handbook in particular. Will be investigated. 

Annual rainfall data should be added as a determinant for vulnerability 
assessments. 

Merits to be investigated. 

Handbook and Guidelines should be designed in such a way that they 
can be used as course notes at universities. 

May be difficult, but will 
be investigated. 

Handbook should be used in the design of all new projects and 
integrated in asset management to support decision making on all 
existing road infrastructures.   

Generally supported, 
although the Handbook is 
not a design manual. 
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A.6  Workshop Assessment: Ghana 
 

No Rating score A=5 B=4 C=3 D=2 E=1

2 How would you rate the overall usefulness of this workshop? 6 10 4.4

3 To what extent did the workshop meet your expectations? 1 12 2 1 3.8

4
Were you as participant able to effectively contribute to the different 

sessions of the workshop? 4 8 4 4.0

5 How do you rate the workshop schedule/timetable? 6 3 6 1 3.9

6
What was your impression of the logistical organisation and 

management of the workshop? 2 10 4 3.9

7
How would you rate the presentations on Stage 2 of the climate 

adaptation methodology (Day 1)? 1 11 4 3.8

8
How would you rate the presentations on Stage 3 of the climate 

adaptation methodology (Day 1)? 2 13 1 4.1

9
How would you rate the presentations on Stage 4 of the climate 

adaptation methodology (Day 1)? 5 9 2 4.2

10 How do you rate the field assessments (Day 2)? 6 9 1 4.3

4.0

1 Three things learned during the Workshop:

GHANA: Modern City Hotel, Tamale, 6-7 February 2018

Questions Number of responses Average 

of scores

AVERAGE OF ALL SCORES:  

Encouragement of participants to freely contribute during sessions

Introduction of some other terms in road construction (e.g. mitre drain instead of turn-out)

Key factors that affect rural roads/infrastructure

How to conduct simple assessments of road infrastructure using the Climate Adaptation Handbook

Climate adaptation interventions in relation to road construction

Road maintenance methods (x2)

Identifying problems and solutions on rural roads

Project-level climate risk screening

Importance of road construction/maintenance supervision

Climate considerations before and during road construction

Incorporation of adaptation measures in the design of resilient road infrastructure

The effect of climate vulnerability of especially unpaved roads

Data gathering and vulnerability assessments (x2)

Development of an implementation plan

Impact of climate change on road construction and maintenance (x2)

Supervision is key in successful delivery of resilient road infrastructure

We need to include the road environment in our road condition survey. Situation in adjoining land can help us make better decisions.

Assessment of climate impacts (x2)

The need to involve other stakeholders in determining the climate effects, especially local people

 How to prioritise and select adaptation measures for low volume roads

Appreciation of data needed for vulnerability assessments

The importance of stakeholder consultation in designing roads to be adaptable to climate change

Technical and economic evaluation of adaptation measures

How to identify current and future effects of climate on our roads, and how to curb them 

Projections of future climate change

How to ensure/make our roads resilient to climate change

The field experience exposed me to series of technical issues pertaining to road works

Exposure to many aspects from different Ministries and Departments

Detailed engineering solutions to problems (x2)

Designing climate resilient roads requires a broader view of interrelated factors

Good organisation

Good technical education

Sustainable management of roads in order to extend their life span

Identification of present and future problems and how to solve these

Collective teamwork (x2)

Refresher of what I already new and must do. Importance of paying attention to detail; minor issues are important so deal with them to 

avoid future problems.

Assessment and execution of vulnerable roads from a climate perspective

The need to adopt a climate resilience approach in road construction
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11

12

13

GHANA: Modern City Hotel, Tamale, 6-7 February 2018

Was very interactive

Two and most useful aspects of Workshop:

The practical session in the field was useful in gaining better understanding of the concepts discussed (x5)

The method of assessment was very useful and insightful as it departed from the traditional road inventory

Overall, good and thorough engineering presents the best remedy for providing resilient road infrastructure

Knowledge dissemination is key in addressing the challenge of climate change

Content of Stages 3 and 4

Impact and vulnerability assessments

Climate risk screening

The number of days could have been extended to three days (x2)

Logistical support for participants

Doing more exercises and group work

More days to go through the entire guidelines (x2)

Reading material to be sent days before the workshop so as to enable participants appreciate and contribute during the sessions (x2)

I think that the evaluation forms used on site for the field work should have been discussed into detail. This will allow participants, 

especially stakeholders outside the road and engineering sector, to appreciate the form before going out to the field in the morning.

Reduce the number of presentations and make it more interactive

More practical illustrations/demonstrations (x3)

Asks for more regular workshops

Informing workshop delegates when the next workshop will be held so as to enable them to prepare adequately. A site could be 

identified for a visit when the contractor is on site.

How could the Climate Adaptation Handbook and associated Guidelines be improved?

Very little time for the field work. More time should be allocated.

Presenters did they very best

Meticulous, focussed and thorough engineering is the best approach to great delivery

Stakeholder consultation and supervision are key

How could the Workshop have been improved?

Practical examples could be given in the Handbook to assist in easy assimilation of the concepts

Communication channels and feedback for stakeholders

Handbook/Guidelines have examples from Mozambique - makes it difficult to relate 

Sensitisation about impacts of climate change 

The need to adopt climate resilience approach in road design

New approaches to tackle engineering problems

It created an awareness of the impact of climate change on road construction

Reminds us of basic maintenance techniques

Introduction of the Handbook and Guidelines

Awareness of climate change, especially future projections

How to reduce the impact of road construction on the environment and vice versa

The field work was very good and gave participants opportunity to learn, ask questions, identify problems and recommend solutions to 

identified problems (x2)

Professional technical presentations

Very refreshing and educative

Bringing all stakeholders together at the same time to deal with and discuss road maintenance

Stakeholders (from different disciplines) coming together to identify problems and solutions to make roads more resilient
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A.7  Response to issues raised at the Ghanaian workshop 
 
Following the presentations on Stages 1 and 4 of the Climate Adaptation Methodology and the 
accompanying Guideline, the following issues were raised, which will be addressed in the Handbook 
and Guidelines, if applicable: 
 

Questions / issues raised by delegates Response 

Observations and questions raised by the delegates on Stages 1 to 4 of adaptation methodology 

Recent studies indicate that most vulnerable areas are in the south – 
does this corroborate with the projections of the AfCAP project, 
acknowledging that it focusses on rural access vulnerability? 

Future projections suggest 
rainfall increases over the 
coastal belt and eastern 
interior for the mid-future 
(2021-2050, with rainfall 
decreases being projected 
for the western interior. 
From an accessibility 
perspective, most 
vulnerable districts fall 
within the Volta 
catchment basin, 
particularly around Lake 
Volta. 

No certainty that road conditions extracted from RAMS are accurate. 
Also, not all low-volume access roads (and their condition) are 
captured in RAMS. Implications needs to be addressed, potentially at 
policy level. What is the impact thereof on the vulnerability 
assessments conducted? 

Needs to be validated 
during mini-workshops 
and training intervention. 

How to manage (riverine) flood events that originate in other countries 
and impact on (road) infrastructure? (issue similar to that raised in 
Mozambique) 

To be expanded on in 
change management 
guidelines 

Where should Level 1 and 2 vulnerability assessments be conducted, at 
district or national level? What are the (cost/skill) implications? 

Level 1 at national level, 
and level 2 at district 
(project) level. Costs not 
quantified as yet (will 
depend on in-country data 
availability and access).  

Consider effect of “road density”. Road density is greater in the south 
than in the north. What is the impact thereof on prioritising 
investments in securing essential access? Is this built into the decision 
support system? How will the northern roads in Ghana, which are more 
vulnerable to climate effects, receive higher priority? 

Through prioritisation in 
RAMS. As noted above, 
from an accessibility 
perspective, most 
vulnerable districts fall 
within the Volta 
catchment basin, 
particularly around Lake 
Volta. 
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Questions / issues raised by delegates Response 

How to define new and adapt the current “return periods” in Ghanaian 
specifications? 

To be expanded on in the 
engineering adaptation 
guidelines 

Not feasible to have GIS practitioners at district level. Needs to be 
elevated/managed at national level, with feedback on road 
vulnerabilities/conditions passed on from Districts to National. 

Agreed. To be discussed at 
mini-workshops and 
training intervention. 

Acknowledged that it is the responsibility of DFR/GHA to manage their 
road networks to minimum/optimal levels of serviceability, taking into 
account climate vulnerability, but will need support to achieve this. 

To be provided at mini-
workshops and training 
interventions 

Water harvesting should be included in guidelines. Will be included in 
engineering adaptation 
guidelines. 

Tablets to capture vulnerability/condition data, integrated with RAMS, 
should be considered. 

Outside scope of project 
(GEM?). 

Relationship between EIA and vulnerability assessments should be 
explained in the Handbook/guidelines. 

Will be included. 

In terms of the cost-effectiveness of adaptation options, potential 
challenges between technical and economic feasibility should be 
addressed. 

To be expanded on in 
engineering adaptation 
guidelines. 

Need multi-disciplinary support to conduct vulnerability assessments – 
how to achieve this? 

To be expanded on in 
guidelines. 

Ghana has a poor culture with respect to maintenance and supervision 
– how to correct this? 

Outside scope of project. 

Guidance required on how to involve communities. Will be provided. 

The need for a Forum to unite different Ministries, Departments and 
the private sector for information exchange, address sectorial issues 
and for joint policy development, also for addressing climate change, 
has been acknowledged. It was reported that an inter-departmental 
committee has now been established. 

Noted. Project Team to 
interact with them at 
mini-workshop and policy 
discussions. 

Observations and questions raised by the delegates on Stages 3 and 4 of adaptation methodology 

Practical examples could be provided in the Handbook to assist in easy 
assimilation of the concepts. 

Will be added (as 
appendices) 

Climate Threats and Vulnerability assessment Guidelines have 
examples from Mozambique – makes it difficult to relate. 

Country reports will have 
Ghanaian maps.  
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Annex B:  Incorporation of ‘Do Nothing’ Strategic Option in 
Handbook/Guidelines 

B.1 Improvements made to the Climate Adaptation Handbook  

Reference is made from the outset in the summary “It (the project study) pays particular attention to 
management of measures that could be taken when budgets are inadequate or absent for a do-
nothing scenario” and also within Section 3: Scope of Handbook. 

A specific research objective covering a do nothing scenario has been added In Section 1.3: Aims and 
Objectives and explanation of its application (Section 2.2) in maintenance of existing infrastructure. 
Coverage of this scenario is explained in A.5: Approach and Delivery. Not taking action to address the 
risks associated with extreme climate events stems from three causes: 

 Lack of knowledge: not familiar with, or inability to understand, the form or scale of the 
problem 

 Failure to act: inability to put appropriate measures in place or refusal to address the 
problem 

 Insufficient funds: either through not appreciating the scale of the problem or inability to 
secure funding. 

“Many African Governments currently lack the knowledge and understanding of the scale of the 
problem. Even where there is a basic understanding there is often a failure to act because adequate 
policies and strategies are not in place. Failure to act is likely to increase costs related to dealing with 
disruption, loss of access, rehabilitation and socio-economic development. Shocks from unexpected 
extreme climate events severely undermine community and business resilience. A do minimal or do-
nothing scenario is likely to be forced on many authorities or districts where there is insufficient 
funding. If implemented in an unplanned way, it can be expected to cause frequent disruptions to the 
infrastructure network, generally costing significantly more and taking longer to restore accessibility. 
It too can also cause prolonged negative effects on socio-economic development. 

By necessity, this option is becoming much more prevalent as maintenance backlogs increase and 
funding becomes more problematic. Unfortunately, if part of a reactive management programme it 
becomes difficult to address prioritisation of affected communities in any meaningful manner”. 

STAGE 3: Technical and Economic Evaluation of Options incorporates a subsection - B.3.3 ‘Do 
Nothing’ Strategy: “Where an absence of adaptation policies, plans and programmes; and lack of 
funding create severe constraints to management of the road infrastructure then a strategy for a Do-
nothing scenario should be developed. The term Do nothing is normally used to signify little or no 
designated budgets or funds to deal with adaptation relating to vulnerability threats, existing 
damage backlog or maintenance issues relating to road assets and so few actions are taken.  In such 
a scenario a proactive management strategy should be developed to minimise disruption to rural 
access and to socio-economic development.  

Where relevant policies are absent or restricted then these should be developed or augmented to 
cover adaptation in its broadest sense and Do nothing specifically. The strategy will have the 
following types of components to allow maximum active management of the network and help to 
communities and markets: 

 Preferred serviceability and accessibility criteria: This is the baseline against which all options 
can be gauged 

 Key focal points requiring emergency access: must haves 

 Vulnerable communities: collaboration needed with them any amongst them to help 
maintain access 
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 Isolated Communities: contingency plans to be developed 

 Key A to B routes with active diversions: to be deployed as part of a communication 
campaign. Temporary diversions to be developed and managed 

 Routes closed for short/long periods and permanently: contingency plans to be developed”. 

Reference is also made in STAGE 4: Project Design and Implementation, covering dialogue with 
stakeholders and careful monitoring and evaluation. 

B.2 Improvements made to the Change Management Guidelines: 

Again, the summary draws attention specifically to a Do nothing scenario and explanation of its 
application (Section 1.3.1) in maintenance of existing infrastructure. Section 1.3.2 the content of the 
Handbook: notes “The Handbook pays particular attention to management of measures that could 
be taken when budgets are inadequate or absent under a do nothing scenario”. 

In Section 2: Situational analysis and management (subsection 2.2.1: Failure to act) explanation is 
given on the three main causes of ‘do nothing’. 

Under Section 2.2 Drivers for change, policy options relating to ‘do nothing’ are set out and how to 
translate policies into strategies and actions. 

Under Section 3 Change Management, attention is drawn to management of measures that could be 
taken when budgets are inadequate or absent for a ‘do nothing’ scenario using an integrated 
approach. 

It recommends consultation with relevant stakeholders from, amongst others, the following: 

 Central government agencies that have a vested interest in road infrastructure planning and 

development 

 National planning department  

 National transport sector stakeholders, including road and transport ministries, departments 

and agencies/authorities (MDA’s) 

 Funders of road asset investment projects 

 Other relevant government ministries/ departments (e.g. agriculture, environment, science 

and relevant technology sectors  

 Climate change committees 

 Multisectoral committees 

 Institutes dealing with meteorology/hydrology (e.g. water resources, hydrology and flood 

control) 

 Emergency services and or the National department dealing with Disaster management 

 Relevant businesses and NGO’s 

 Local level stakeholders directly affected by the activities of the project (this should go down 

all the way to affected village groups) 

 Local communities 

 Charitable organisations 

 District representative of central government agencies and departments with vested interest 

in road infrastructure planning and development (e.g. road and transport, disaster 

management, environment, agriculture, social and economic development, health, 

education) 

 District road engineers 

 Local level stakeholders directly affected by the activities (i.e. organisations involved in road 

construction and/or maintenance, community representatives, local government 
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representatives that report to various district and central government departments and 

agencies) 

 Investors in road infrastructure projects 

 
Sections 4.5 and 4.6 also summarise effects of ‘do minimal’ or ‘do nothing’, including management 
of delivery. 
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Annex C: Abstracts submitted for conferences 
 

C.1 SARF/IRF/PIARC Conference (October 2018, Durban, South Africa)  
 

ABSTRACT 
Focus Area FA3: Preserving Africa’s Road Assets 

 

AfCAP Climate Adaptation Handbook to Preserve Road Assets 

B Verhaeghe and M Head 
 

Climate in Africa is changing and the most immediate impact is from extreme climate events such as 
drought, floods, storms and cyclones. Knowledge on how this will adversely affect African 
Governments' roads and transport is weak and hitherto there is no common guidance on how to 
best deal with climate effects at present and in the coming years. 

A draft Handbook has been developed to provide a methodology for carrying out a climate 
adaptation assessment for rural access to assist socio-economic development (Climate Adaptation 
Handbook, Head et al, 2017). A consortium led by South Africa's Council for Scientific and Industrial 
Research (CSIR), will present the new Africa Community Access Partnership (AfCAP) guidelines to the 
development of climate-resilient rural road access that reaches fully into and between rural 
communities. 

The Draft Handbook covers threats and adaptation for both existing and new infrastructure assets. It 
addresses the issues of appropriate and economic methodologies for vulnerability and risk 
assessments; prioritisation of adaptation interventions; and optimisation of asset resilience in the 
context of low volume rural access roads. In addition, evidence of cost, economic and social benefit 
links to rural communities arising from more resilient rural access is provided to support wider policy 
adoption across Africa. It also incorporates Change Management guidelines to strengthen policy 
development and improved asset management practices. 

The Handbook covers a wide range of climatic, geomorphologic and hydrological circumstances, 
based on application to Mozambique, Ghana and Ethiopia, but equally applicable to any Sub-
Saharan African country. Produced for low volume roads, the principles also apply to high volume 
roads, although there will be differing priorities and design parameters. 
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ABSTRACT 
Focus Area FA3: Preserving Africa’s Road Assets 

 

A methodology for assessing the vulnerability of rural roads to a changing 
climate to guide the prioritisation of climate resilient engineering interventions 

Alize le Roux, Sibusisiwe Khuluse-Makhanya, Kathryn Arnold 
 
Road infrastructure is designed to ‘fit’ into a local environment and to withstand a variety of forces 
that could destabilise its integrity. To account for this, road infrastructure design is generally based 
on classifications informed by up to five decades of historical climate data. With climate change, 
road design parameters based on historical climate data will be (and have already proven to be) 
inadequate, given that in this century the frequency and magnitude of extreme weather events is 
expected to increase. The effect of these changes could result in (and has already proven to have 
had) severe consequences to existing rural road networks, and will continue to affect future road 
developments if the necessary mitigation, adaptation and precautionary actions are not timeously 
implemented. 
 
This paper outlines a framework for conducting local-level vulnerability analysis for rural roads in 
Africa, identifying road segments that are vulnerable to specific climate threats and assessing the 
likelihood of such threats intensifying or diminishing. The framework was developed to take a user 
through the process of getting to a comprehensive understanding of the biggest climate threats 
posed to a road network and how these threats translate into increasing vulnerability for both the 
road network and the dependent population and economies. The paper also addresses issues of 
appropriate and economic methodologies for assessing vulnerability in data scares environments 
and was applied as a case study in Mozambique, showing great potential at supporting road 
engineers in prioritising and constructing road interventions that are sensitive to a changing climate. 
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ABSTRACT 
Focus Area FA3: Preserving Africa’s Road Assets 

 

Making Africa’s roads more resilient to climate change 

P Paige-Green and B Verhaeghe 
 

The inevitable impacts of climate change on the already stressed low volume road network in Africa 
will have dire consequences in many countries. The low volume road networks generally suffer from 
a lack of appropriate construction standards and maintenance and are particularly prone to damage 
by the vagaries of the climate.  As these changes in climatic conditions increase, the impacts on road 
networks will become more severe.  

An assessment of these impacts related to various climatic stressors has indicated a wide range of 
adaptation measures to improve climate resilience. However, it is essential that the road networks 
are assessed adequately to identify vulnerable areas and the necessary adaptation techniques. This 
will involve the visual assessment of all roads within each network by assessors trained to identify 
specific conditions and consequences. Many of these are geomorphological issues such as run-off, 
erosion, slope instability and material degradation. In addition, subgrade conditions (materials and 
moisture) need to be determined. 

The paper describes the main stressors and impacts on various components of the infrastructure and 
identifies the properties that need assessment and how this should be carried out.  
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 C.2 Gender Summit 14 - Africa 
 
 

ABSTRACT 
 

Advances in multidisciplinary research: 
What climate change means for women’s rural accessibility and transport 

engineering in sub-Saharan Africa 

Alize Le Roux, Kathryn Arnold, Sibusisiwe Khuluse-Makhanya 

 

The last century has seen the steady increase in the frequency and magnitude of extreme 
weather related disasters globally, with Africa being one of the most vulnerable regions in 
the world to the impacts of climate change. Rural communities in sub-Saharan Africa are 
some of the worst affected by these climate disasters in part due to high socio-economic 
vulnerability, natural resource dependency and low adaptive capacity.  

The impacts of changing climate are already being felt widely across many development 
sectors. For transport, climate resilient road infrastructure in rural areas is becoming vitally 
important for improving the quality of lives, particularly of women, by enabling the 
sustainable enhancement of economic productivity and competitiveness in rural areas 
through access, by assuring the accessibility of rural communities to markets and to 
essential service points such as health care and educational facilities.  

The Africa Community Access Partnership (AfCAP), a research programme funded by UKAid, 
commissioned an ongoing interdisciplinary research project with the aim of supporting 
regional guidance on the development of climate-resilient rural access in Africa through 
research and knowledge sharing within and between participating countries. Women would 
benefit especially from this resilience as the majority of the rural transport burden falls on 
them, e.g. to collect firewood, drinking water or to transport crops for food processing or 
trade. 

This presentation outlines this work lead by South African scientists, geographers and 
engineers working to solve complex problems around rural accessibility and climate change 
in resource stricken environments, the output of which are a framework and guidelines for 
assisting the development of a climate resilient road networks in Africa that reach fully into 
and between rural communities, and which aim to holistically support local road engineers 
in prioritising and constructing road interventions that are sensitive to the changing climate. 
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