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local governments to achieve tangible improvements in global sustainability  through cumulative local 
actions.
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efforts to help communities adapt to the effects of climate change.
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program has funded 46 research and capacity-building projects in 33 African countries. A wealth of new 
knowledge on adaptation is emerging and being shared with those who will most directly  benefit.  CCAA’s 
support for climate change initiatives in Africa aims to help Africans create better, more informed adaptation 
policies and plans. Some of the results CCAA grantees are achieving can be found here (access to 
technical reports, research papers, policy briefs, and much more).
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Foreword

Climate change is anticipated to have severe physical, social,  environmental and economic impacts in cities worldwide. 
These are expected to be felt with greater intensity  in the developing world, particularly  Africa. There is strong evidence 
that a changing climate will negatively  affect people’s access to,  and the quality  of,  basic goods and services such as 
water,  food and shelter,  and that this will result in significant impacts on people’s livelihoods. Local governments are 
faced with dealing with the challenges that these impacts bring in the face of normal day-to-day  developmental 
challenges. In the context of this Climate Change Resilience Handbook, the key  goal of these African local governments 
is to reduce vulnerability  and increase resilience to climate change through pro-active planning and forward thinking, 
whilst considering the projected changes. In this instance, understanding the anticipated impacts, the basis of local 
livelihood asset security, is key for successfully meeting these challenges.

Adapting to a changing climate is therefore crucial in order to manage the risks and threats to people’s livelihoods and 
local government infrastructure and service delivery.  As a strategy  to tackle this, adaptation is becoming increasingly 
recognised as vital for resilience to climate change induced impacts that are already  being experienced across the world. 
There is a general consensus that scientific  evidence is projecting that these impacts will increase in frequency  and 
severity, and that urban local governments will experience these in ways that will exacerbate the developmental issues 
that they  already  face.  Adaptation and resilience strategies will therefore play  a pivotal role in how  local governments 
and communities are able to ensure continued and improved resilience to climate change impacts. 

African cities in particular are faced with the two-fold challenge of managing climate change risk and simultaneously 
extending their services, providing housing and infrastructure, and ensuring that this development doesn’t compromise 
the health and the environment of future generations. However, 

“For	  ci(es	  that	  get	  this	  right,	  there	  is	  the	  poten(al	  to	  not	  only	  safeguard	  their	  assets	  and	  
inhabitants,	  but	  to	  advance	  local	  development,	  compe((veness	  and	  to	  draw	  down	  some	  of	  
the	  finance	  and	  donor	  support	  that	  is	  emerging	  for	  ci(es	  that	  are	  seen	  to	  be	  pro-‐ac(ve	  
against	  climate	  change.” (Cartwright, 2012.)

Therefore, being at the forefront of managing climate change risks through the use and implementation of adaptation 
strategies will not only  have short-term benefits, but is likely  to furnish the cities’ future with a competitive advantage over 
others if high levels of sustainability and socio-economic resilience is achieved and demonstrated.  

This Climate Resilience Handbook is a key  deliverable developed during an ICLEI-Africa project entitled, Sub-Saharan 
African Cities: A Five-City Network to Pioneer Climate Adaptation through Participatory Research & Local Action. The 
project set out to address the knowledge, resource,  capacity  and networking gaps through strengthening and facilitating 
the ability to plan for, and adapt to, impacts associated with climate change.

The Handbook outlines a framework for action for enhancing adaptive capacity  and building resilience within the 
jurisdiction of Maputo Municipal Council,  so that the local key  stakeholders can identify  timeframes, responsibilities and 
economic considerations associated with each step,  and thus make the informed and well-considered locally  appropriate 
decisions regarding the social, economic and ecological sustainability  of interventions. It has been designed and 
developed, undertaking a number of participatory  processes aiming to provide guidance and steps for the 
implementation of actions towards enhancing resilience to climate change for Maputo Municipal Council. It is targeted at 
local government officials, sustainability  practitioners in the private and public  sectors, and in particular those in the field 
of spatial planning and the built environment, whilst incorporating civil society organisations and decision makers.
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1. Setting the scene - the project and its process 

1.1 Introduction

This Climate Resilience Handbook is a key  deliverable developed during an ICLEI-Africa project entitled, Sub-Saharan 
African Cities: A Five-City Network to Pioneer Climate Adaptation through Participatory Research & Local Action. The 
project has addressed the knowledge, resource,  capacity  and networking gaps through strengthening and facilitating the 
ability  to plan for, and adapt to, impacts associated with climate change. This tailor-made Resilience Handbook outlines 
locally  specific actions that have been decided upon through a number of consultative, interactive processes. These took 
place with key local stakeholders, for implementation to increase adaptive capacity  at the local government level, 
through their stakeholder platforms. The aim has been to identify  and prioritise appropriate and tangible local actions for 
enhancing the city’s resilience and adaptive capacity  whilst increasing local level understanding of climate change and 
adaptation in order to enhance climate change considerations in decision-making processes. 

The project, managed by  ICLEI-Africa, Secretariat in South Africa, has been undertaken in partnership with five Sub-
Saharan African local governments (Walvis Bay  Municipality, Namibia; City  of Cape Town, South Africa; Maputo 
Municipal Council, Mozambique; Temeke Municipal Council, Dar es Salaam, Tanzania and Port Louis Municipal Council, 
Mauritius).  ICLEI-Africa is mandated to work with local governments across all Sub-Saharan countries towards 
environmentally  sustainable development. It is within these parameters that ICLEI-Africa has focused its attention on 
adaptation in these local governments. This project falls within a broader research context of the Climate Change 
Adaptation in Africa Programme, a jointly  funded initiative by  the International Development Research Council (IDRC) 
and the Department for International 
Development (DFID). 

The five local governments were selected as 
they  are each rapidly  growing, urban centres 
located on the African coastline, comprising a 
broad range of urban socio-economic 
demographics. Each is considered to be a fast 
developing, coastal economic hub with harbour 
and is fundamental when considering national 
Gross Domestic product (GDP).  Each urban 
centre contributes significantly  towards the understanding of climate change induced impacts on, and within coastal 
urban environments in developing countries,  and demonstrates how  local governments and communities can include 
climate change consideration in decision making processes towards the risks associated with a changing climate. 

This Handbook results from a consultative process that has worked through the identification of climate related risks, 
impacts and adaptation options prioritised by  community  members of the Chamanculo “C”  neighbourhood and 
stakeholders in Maputo, specifically  for the sanitation sector. It contains an assessment of the existing situation of 
sanitation in Chamanculo “C”, its related risks and proposed adaptation options to climate change in Maputo. For the 
consultation process, ICLEI-Africa tools were modified and adapted to identify  sanitation risks and to build the capacity 
of key  local stakeholders. The consultation process was carried out with community  members and stakeholders. A 
questionnaire supported the stakeholders’ consultation. 

1.2 Contributing institutions

CLASS-A (Confederação de Legitimação e Assessoria ao Saneamento Sustentável e Água) is an action and learning 
alliance promoting improved water and sanitation in Maputo. CLASS-A’s primary  role is to be a representative body for 
public and private service providers, acting as an interface between national and regional governmental agencies,  local 
government, and the recipients of services themselves. 
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“At the local level there is traditional knowledge 
about disaster risk and grassroots actions to

manage it. Functional or physical units such as 
watersheds, ecological zones, or economic regions 
operate at the local level, including the private and 

public institutions that govern their use and 
management.” (SREX, 2012)



CLASS-A were supported by  University  College London (UCL) to adapt the existing ICLEI-Africa tools; namely  the 
Interactive Climate Change and Climate Impact Training Tool (ICCCI) and the Local Interactive Climate Change Risk and 
Adaptation Prioritisation Training Tool (RAP) to the Mozambique context and focus specifically on sanitation risks.  

UCL has expertise from cross-disciplinary  departments working in relevant research to solve global problems through 
the four UCL Grand Challenges:  Global Health, Sustainable Cities, Intercultural Interaction, and Human Wellbeing. With 
experience in disaster risk and sanitation issues, the Department of Civil, Environmental and Geomatic Engineering 
(CEGE) work to strengthen the community  and institutional capacity  to deal with the wide range of disaster and planning 
issues that are emerging at all levels. 

International Water Association (IWA) is a global network that supports a series of strategic programmes covering all 
facets of the water cycle. The project is intended to complement an ongoing three year European Union Water Initiative 
Research Area Network (EUWI ERA-net) funded research entitled: "Sustainable and resilient sanitation service chains in 
Maputo Province, Mozambique – action research and piloting for the benefit  of the urban poor",  focusing on the 
promotion of sustainable and resilient sanitation service chains in Maputo.  

Eduardo Mondlane University  (UEM) with a Masters course in Disaster Risk Reduction and Disaster Management has 
assisted with the stakeholders’ workshop and interviews.

1.3 Objectives

The overarching aim is to support local government and communities within Maputo Municipal Council to identify  and 
understand vulnerabilities to extreme weather events in order to develop and promote adaptive strategies, policies and 
practices. The end goal is to minimise community  vulnerability  to the impacts of flooding – particularly  environmental 
health risks related to flooded sanitation systems. To achieve this objective, a framework for adoption by  key  local 
stakeholders to reduce these environmental health risks was developed during the project. 

 The project objectives are informed by the Hyogo Framework and its priorities for action were to:   

• Improve the capacity  building of CLASS-A to promote knowledge sharing and effective multi-stakeholder collaboration, 
focusing on the impacts of flooding on sanitation systems and the resultant environmental health risks (HF3).
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What is so special about this Resilience Handbook?

This Handbook represents a culmination processes that Maputo Municipal Council and key  stakeholders 
have undertaken in collaboration with ICLEI-Africa and the other local governments that partnered in the 
project, to create a platform for discussion and engagement around multi-level, inclusive and integrated 
adaptation solutions for increasing resilience to a changing climate. The contents of this Handbook are 
based upon rigorous research, relevant data from a wide range of sectors, and stakeholders in Maputo 
Municipal Council and the Maputo community, in order to ensure wide and inclusive applicability  to 
enhance implementation. 

The knowledge-base of this project, and Handbook, has been built upon:
• Science – downscaled climate models, desktop research
• Documentation – workshops, photographic evidence
• Anecdotal information – peoples’ real-life experiences and understanding
• Observations – by the ICLEI-Africa adaptation team, consultants and the stakeholders
• Participatory  Action Research Tools – developed by  ICLEI-Africa for use with the key  local 

stakeholders to ensure inclusion of the locally  specific needs and collaboration with the ICLEI-Africa 
team and the other pioneering local governments in the project

As such, the Handbook comprises a unique and wide representation of climate change impacts, its 
consequences and adaptation options for Maputo Municipal Council.



• Facilitate communities to identify  and test current and alternative adaptation methods and strategies to cope with 
sanitary-related risks during floods (HF3).

• Strengthen and improve the capacity  of local communities and local government to manage sanitation systems 
effectively during and after floods (HF1).

• Influence policy  for sanitation and support appropriate regulatory  instruments to enhance the resilience of sanitation 
systems (HF1).

1.4 Project activities 

The following activities have been undertaken as part of the project: 

• Initial baseline information gathering and expert consultation  - particularly  to assess flood predictions and 
warning systems, largely based on a process of interviews with technical experts.

• Modification and adaptation of Participatory Action Research tools - translation into Portuguese with a specific 
focus on sanitation related hazards during and after flood events. 

• Community workshop consultation  – using findings from interviews and photos to facilitate focus group discussions 
(community  workshops) in order to validate the understanding of climate change and its associated risks, perceptions 
of local,  sub-national and national government systems of provision and support, policy  identification, and identification 
of current and new adaptive methods of addressing sanitary-related risks during floods.  

• Stakeholder consultation and interviews with representatives from local authorities, provincial government and 
sanitation service providers, about the impacts and existing response strategies. 

• Develop an action plan for the multi-sectoral sanitation and flood risk management including community 
adaptation strategies, local government authorities and relevant national government ministries such as INAS, MISAU 
and INGC, and Meteorological offices. 

1.5  Further sources of information

Although this Climate Resilience Handbook is a stand-alone document, users are recommended to read other 
documents and reports that have been developed through the undertaking of research, peer review  and consultative 
participatory processes. 
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Want to read for yourself?

All documents generated through the ICLEI-Africa Project Sub-Saharan African Cities: A Five-City Network 
to Pioneer Climate Adaptation through Participatory Research & Local Action, are available for download 
on www.ResilientAfrica.org. 

Here you will find the following documents for each participating city:
• The Sector Risk Baseline Studies
• Local level (for each participating local government) Climate Systems Reports
• The Resilience Handbooks
• Stakeholder workshop reports
• Local Interactive Climate Change Risk and Adaptation Prioritisation Training Tool (RAP)
• Local interactive Climate Change and Climate Impact Training Tool (ICCCI)

You can also download:
• A Climate Risk Concept paper developed for this project
• A Regional Climate System Analysis Report developed through the use of historical climate data and 

climate models providing projections on climate change over Southern Africa: Namibia, South Africa, 
Mozambique, Tanzania and Mauritius respectively.

http://www.ResilientAfrica.org
http://www.ResilientAfrica.org


2. A brief look at climate change

Research into climate change has grown enormously  over the past decade and while it remains an inexact science, 
there is a general consensus globally  that the planet is warming, resulting in a number of other changes in the climate 
system, and that this is attributable to human activities. A changing climate is a natural occurrence, however, the rate at 
which changes are projected to occur are happening faster than has ever, to our knowledge, happened in the past and 
will lead to enormous challenges to the human populace and the natural world. Human development since the 1800s 
has relied heavily  on fossil fuels that has resulted in many  millions of tons of CO2 being released into the atmosphere.  As 
can be seen in the British Antarctic Survey’s figure of atmospheric CO2 levels over the past 800 000 years, it is clear that 
a rise in CO2 directly  correlates with a rise in temperature. Due to human activity, the level of atmospheric  CO2 is now 
much higher than it has been at any  time in the past and will continue to rise in the future as human development and 
industrial activity continues. 

Temperature changes correlating to CO2 increases happen over a slightly  longer time period, what is known as a ‘lag 
effect’, however research has shown that we are now  committed to a global rise in temperature of 2.2°C. The IPCC 4th 
Assessment report (2007),  states that this rise in temperature affects all weather systems leading to changes in 
precipitation patterns, wind speed and direction, ocean currents and sea level,  each varying depending on the location 
on earth. However,  the special IPCC report,  Managing the Risks of Extreme Events and Disasters to Advance Climate 
Change Adaptation (SREX) states that climate change will manifest itself through extreme climatic events. Whether they 
be storms, hurricanes, flash flooding or drought, these will become more intense in their severity,  last longer and occur 
more frequently, throughout the globe. The challenges to countries and their governments, national and local will likewise 
become more intense. Adaptation to this changing climate will not be easy  and will need constant reassessment, 
investment and new thinking, however the costs of doing nothing will be far more severe in the long term. 

While CO2 emissions continue unabated, these projections will become ever more extreme so it is worth bearing in mind 
that a global rise in temperature of 2.2°C is not necessarily  the worst case scenario, but may  in fact end up to be several 
degrees higher. 

It is worth noting that each of the cities participating in this Five-City Adaptation Network have already noticed localised 
climate changes. 
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“A changing climate leads to changes in the frequency, intensity, spatial  extent, duration, 
and timing of extreme weather and climate events, and can result in unprecedented extreme 
weather and climate events” (SREX, 2012).

Data: British Antarctic Survey; Graph BBC



2.1. Projected changes in climate for Africa

Below  follows a brief summary  of the projected climatic changes for Africa, and Maputo. More detailed information can 
be found in the Climate System Analysis Reports for Southern Africa and the downscaled climate change report for 
Maputo.

In the next decades, the effects of climate change will also be progressively  felt across the African continent. Climate 
change will interact with urbanisation, resulting in unpredictable effects. The Fourth Assessment Report of the 
Intergovernmental Panel on Climate Change stated that “urbanisation and climate change may work synergistically to 
increase disease burdens.” (Confalonieri et al. 2007).

Due to increasing atmospheric  and sea surface temperatures we can expect a number of climatic changes 
that will impact globally upon the Earth’s social-ecological systems:

• Changes in rainfall and precipitation patterns (flooding and drought),
• Increases in temperature,
• Increasing frequency and intensity of storm surges or extreme events,
• Increasing average global sea levels due to melting glaciers and thermal expansion, and
• Changes in wind speed and direction.
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 Rainfall and precipitation:

• A 10 - 20% decline in rainfall is anticipated by 2070,
• River water-levels may fall by 50% by 2030 in various parts of Africa, and
• Climate change projections indicate that 230 million Africans will experience 

water scarcity  by  2025 as a result of declining water resources and increasing 
constraints on water resources.

 Temperature:

• A rise in temperature between 1°C and 3°C is anticipated by 2050,
• Increases in warm spells over Western and Southern Africa has been observed,
• The number of extreme cold days are declining,
• Mean sea surface temperatures are anticipated to increase between 1.5°C and 

6°C by 2100, and
• The warming trend is likely to change precipitation patterns. 

 Frequency and intensity of severe weather:

• Over the next 50 years extreme weather events are anticipated to increase in 
frequency and intensity on the African continent,

• Tropical cyclones (typhoons and hurricanes) will likely  become more intense 
with larger peak wind speeds and heavier precipitation, and

• There are strong indications that paths, intensity  and frequency  of strong storm 
and wave events will be affected by  climate change leading to extreme rainfall 
events.

Image: V Stephen

Image: V Stephen

Image: V Stephen



Across Africa, 45% of the urban population lacks access to improved sanitation (United Nations, 2006).  Flooded areas 
and ditches, latrines and septic tanks are key  reservoirs that perpetuate cholera, malaria, dengue and yellow  fever 
(Unger & Riley, 2007). In addition, the lack of access to water supplies for consumption and sanitation, together with 
poor agricultural productivity  are directly  associated with droughts. Climate change is expected to bring more frequent 
and longer droughts to Africa (Boko et al.  2007), therefore water scarcity  will increase for both urban and rural 
populations over the next century.

African cities will also experience more severe and frequent flooding due to extreme precipitation events, storm surges 
and rising sea-levels. Urbanisation without encouraging permeable surfaces and correct storm water drainage, leads to 
an excess in concrete areas impermeable to rainwater and creates flood-prone conditions. In addition, the urban poor 
build houses of weak and inadequate materials in hillsides that are subject to landslides during heavy rains (Unger & 
Riley, 2007). More than 70% of fatalities that occurred during the Mozambique floods of 2000, were in urban areas 
(Satterthwaite et al. 2007), the majority  of whom lived in poverty. The Luis Cabral slum neighbourhood in the capital city 
of Maputo was completely  destroyed and water and sanitation services were severely  disrupted causing outbreaks of 
dysentery and cholera (Douglas et al. 2008).

2.2 Climate change projections for Maputo 

Maputo is situated downstream of two major river systems in southern Africa, in the Limpopo and Incomati river basins. 
When heavy  rainfall occurs anywhere in the region, increased river flows are experienced in Maputo. Similarly  if there is 
regional drought, Maputo experiences water shortages due to excessive amounts of water being siphoned from the 
rivers upstream. This situation has been exacerbated by  trans-boundary  policies which favour South Africa and do not 
protect Maputo from the impacts of climate change (Bunce et al.  2010). As a result, Maputo is vulnerable to both 
instances of drought and flooding.

In Southern Africa, climate change is predicted to increase temperatures, a trend which been observed over the last 20 
years and can be seen in Figure 2.2.1.  

Figure 2.2.1: Annual minimum (top) and maximum (bottom) temperature anomalies  for the whole southern Africa  region 
(1901-2009). (Davis, 2011) 

Inter-annual rainfall variability  in Maputo is linked to the El Niño-Southern Oscillation (ENSO) and the Inter-Tropical 
Convergence Zone. Scientists believe that climate change is responsible for recent seasonal shifts  in these influencing 
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phenomena, making the climate more unpredictable (Parks & Roberts, 2006). 85% of climate models indicate rainfall in 
the region will increase by  25% compared to 1960 -2000 (INGC, 2009). In southern Mozambique it is thought that rainfall 
during September to November will decrease and during December to February, will increase. These shifts  are likely  to 
exacerbate the incidence of flooding and drought.  In coastal areas such as the city  of Maputo the impacts of climate 
change on rainfall are expected to be particularly  erratic. The exact nature of change is uncertain, as current climate 
models for the region do not make distinctions between climate variability  inland and in coastal zones (Bunce et al. 
2010). 

Figure 2.2.2 - Mean sea level records relative to land height in Maputo, 1960-2002. (INAHINA, 2008 in INGC, 2009) 

An ActionAid study  into flooding in Maputo suggests that residents perceive flooding to have become more frequent 
since 1980. One Maputo resident recalled that in the past, flooding was an annual event, however flood water normally 
lasted for three days,  whereas now  it rains heavily  for three days,  frequently  causing floodwater to rise as much as a 
meter, and takes up to a month to recede (ActionAid, 2006).  

Historic  data shows an increase in both the frequency  and intensity  of cyclones in the area, for the period 1994 – 2007 
compared to the period 1980 – 1993, however the number of historic  cyclone events is too small for this to be 
statistically significant (INGC, 2009).  

Figure 2.2.3 – Climate Change Vulnerability Index (Maplecroft, 2011)

Maputo’s location on the coast of the Indian Ocean means that the city  will also be affected by  sea-level rise. Historic 
sea level data for Maputo Bay  is  inconsistent, however it does indicate a general upward trend (See Figure 2.2.2), while 
models predict a sea-level rise in the region of 0.2 m by  2034, 0.5 m by  2073 and 0.8m in 2114 which is in line with IPPC 
global predictions  (Ruby et al. 2008).  
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Maplecroft’s Climate Change Vulnerability  Index  ranks Mozambique as the country  fifth most vulnerable to climate 
change (Figure 2.2.3). At sub-national level, current research suggests highly  populated cities such as Maputo are 
particularly  at risk (UN-HABITAT,  2009a) and that the impacts of climate change fall disproportionately  on the poorest 
people (Kofi Annan, COP12, 2006, in Cannon & Müller-Mahn, 2010)

2.3   Institutions responsible for sanitation and for responding to climatic changes 

The organisations/institutions acting directly  or indirectly  on sanitation issues and in natural disasters preparedness in 
Maputo are shown in Tables 2.3.1 and 2.3. 2.

 
Abbreviation Name in Portuguese Translation

INGC Instituto Nacional de Grandes Calamindades National Disaster Management Institute
INAM Instituto Nacional de Meteorologia National Meteorology Institute

MISAU Ministerio da Saude Ministry of Health
CMM Conselho Municipal de Maputo Maputo Municipal Council
CHA Not available Coordination of Humanitarian Assistance
INAS Instituto Nacional De Ação Social National Institute of Social Action

Asscodecha Associacao Comunitaria para o 
Desenvolvimento de Chamanculo

Community Association for the Development 
of Chamanculo

Table 2.3.1 – List of organisations that play important role in climate change adaptation in Maputo

Abbreviation Name in Portuguese Translation
ADASBU Associação de Desenvolvimento de Água e 

Saneamento do Bairro de Urbanização
Association of the Development of Water 
and Sanitation in the Urbanization bairro

AIAS Administração de Infra-estruturas de Aguas e 
Saneamento

Water and Sanitation Infra-structure 
Management 

CRA Conselho de Regulação da Água Water Regulatory Board
CMM Conselho Municipal de Maputo Maputo Municipal Council
CLASS-A Confederação de Legitimação e Assessoria ao 

Saneamento Sustentável e Água
Confederation for Assistance to Water and 
Sanitation

DMAS or DAS Departamento de Água e Saneamento do 
Município

Municipal Department for water and 
Sanitation

DMSC Direcção Municipal de Saúde Ambiental e 
Cemitérios

Directorate of Environmental Health and 
Cemeteries

DMI Direcção Municipal de Infra Estruturas Municipal Directorate of Infrastructure
DNA Direcção Nacional de Águas National Directorate of Water
GDM Gabinete de Drenagem de Maputo Maputo Drainage Cabinet
MICOA Ministério  para a Coordenação da Acção 

Ambiental
Min is t ry fo r the Coord ina t ion o f 
Environmental Affairs

PROMAPUTO Programa de Desenvolvimento Municipal de 
Maputo 

Maputo Municipal  Development 
Programme

PLM Programa de Latrinas Melhoradas Improved Latrines Programme
PEUMM Plano de Estrutura Urbana do Município de 

Maputo
Urban Structure Plan for the City of Maputo

Table 2.3.2 -  Institutions involved in sanitation services and drainage in Maputo
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2.4 Existing context in Chamanculo “C”

Chamanculo “C”, a residential area of Maputo city  was chosen as the case study  area for application of a framework for 
climate adaptation, developed by  key  local stakeholders during the project.  Chamanculo “C”  is an unplanned suburb in 
District 2 of Maputo City  that was established in the early  80’s, with 45 blocks (“quarteirões”). Many  of the residents 
moved to the area as internal refugees during the civil war (WSUP, 2010) and still live in extreme poverty. Now it is one 
of the most populated, peri-urban neighbourhoods of Maputo comprising in the region of 6000 families making up a 
population of approximately  26,000 inhabitants. Rapid demographic growth led to the neighbourhood being reorganised 
into 76 blocks. This reorganisation was made in order to meet the CMC Maputo regulation arrangement which 
determines an average of 25 families per block.  

Administrative structure

Chamanculo “C”  is  led by  the Neighbourhood Secretary who is elected by  the community  and paid by  the municipality. 
The duties and responsibilities of the neighbourhood secretary include:
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Interconnectivity, continuity and local relevance

Everything in this world is connected. Building resilience means considering how  social,  economic and 
ecological systems – the three pillars of sustainable development – are interconnected.  The human world 
is dependent upon the natural world, and human activities inevitably  impact upon the world’s ecosystems. 
Major changes in one of the systems will therefore have some sort of effect on the other. This is also true 
at the local level. Prolonged dry-spells in Maputo have consequences for local economic activities, such as 
agriculture, and also for municipal services, such as water supply. The reduced availability  of water will 
lead to a decline in agricultural output,  as the crops need water. It also means less water for human 
consumption and use, whether it is  for drinking, washing or sewerage systems. The knock-on effects are 
many  and spread over a range of sectors: fewer crops means less income, compromised access to 
potable water and water for sewerage systems have negative health effects, such as increased risk for 
water-borne diseases and dehydration. Failing sewerage systems will contaminate local ecosystems such 
as fish habitats, which are valuable sources of income for local people. Any  measure to tackle the 
consequences of prolonged dry-spells should therefore consider the cross-sectoral impacts, and the 
interconnectivity of systems and events. This will also make it easier to identify  opportunities and to 
reduce risk.

Due to the ever-changing nature of the urban environment, adaptation should be a way  of doing things and 
not an add-on to the to-do list, or an afterthought. It requires changing the way  of thinking, planning and 
acting. Adaptation will therefore never be a complete process. It requires constant monitoring and 
evaluation in order to ensure effectiveness and appropriateness. Adapting continuously  and planning for a 
wide range of scenarios, to avoid maladaptation, will thereby increase resilience to climate change. 
Whether it involves staff capacity-building, technical innovations or legislative frameworks, it is essential to 
bear in mind that the higher adaptive capacity  these measures have, the better able they  will be at dealing 
with the unforeseen.  The concept of continuity hence applies to all aspects of an effective adaptation 
process: planning, implementation, monitoring and evaluation.

Since there is no blue-print for ‘correct’ adaptation, especially  at the local level, local relevance is what 
gives an adaptation strategy  or an action plan its edge. Local knowledge, data and social networks are 
essential for the success of any  adaptation measure and for building resilience at the local level. Plans for 
adaptation therefore need to be developed where they  will be implemented, as no two areas are the same, 
influenced by  exactly  the same scenarios. Local governments all have different spatial plans, land use 
practices, social demographics, governance structures, infrastructure and service delivery, while also being 
embedded in their unique histories and heritages. To ensure relevant and effective adaptation measures, 
all of these factors need to be considered for them to be locally  relevant,  keeping the understanding and 
implementation of all actions undertaken at the same level. 



• Solving minor disputes within the community;
• Serving as a channel of communication between the neighbourhood and the district authority  for issues of 

social behaviour;
• Being the legal representative of community interests to the municipality;
• Managing the administration of the neighbourhood;
• Signing and acknowledging the authenticity of documents.

The Block leaders are respected citizens elected by  their block. Many  block leaders are senior, respected community 
members.  Their duty  is to monitor all homes in his or her block, including access to water, sanitation and other basic 
services, making periodic reports to the Neighbourhood Secretary.  Block leaders constitute the lowest tier of the 
municipal administration, making up voluntary  positions. Each block has an average of 25 families according to the local 
administration secretariat.  Additionally, ten houses leaders are also appointed by  their neighbours with the duty  to 
encourage residents to look after public infrastructure, increase hygiene and cleanliness and resolve conflicts. However, 
tasks assigned to block leaders and ten houses’ leaders are not always carried out, due to lack of capacity, resources 
and incentives.

Figure 2.4.1: Administrative structure of the Chamanculo “C” community

Existing water and sanitation services in Chamanculo “C”

The neighbourhood of Chamanculo was identified within a Structure Plan for the City  of Maputo (CMM, 2008) as assets 
of an historical city, having since then prioritised the restructuring and recovery  area, and consequently  the process of 
"restructuring of the district" has been accelerated. The restructuring involves several of the neighbourhood activities 
such as: reorganisation, realignment of roads, formalisation of land tenure, rehabilitation of urban infrastructure etc.

Data from WSUP (2010) indicated that 84% of residents had access to a shared latrine, however many  were of very  low 
quality  (33%). The majority  of the latrines in Chamanculo “C”  are either connected to a septic system, are simple pit 
latrines, or discharge their waste directly into the open channels of the stormwater drainage system.

Poor solid waste management clogs drains, compounding the impacts of flooding. In August 2009, the WSUP in 
coordination with local authorities and communities, built a pilot multi-service sanitation block, providing community 
toilets,  a water collection point and a place to wash clothes. The sanitary  block has been operational since September 
2009. Currently  families take turns to clean the premises and fill the water reservoir located at the top of the block. The 
facility  is well operated and maintained,  users are satisfied, the levels of sanitation services have improved substantially. 
Additionally, the community generates some funds for the operation and maintenance of the service block.

3. Adaptation: The road to increasing climate change resilience 	  	  

Climate change models/projections agree that average global temperatures will increase in the future and rainfall 
patterns will change,  resulting in some regions getting more rain, and others less. As temperature and water are driving 
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forces in ecosystem functionality, it is necessary  to consider the worst-case scenarios in order to attempt to remove as 
many environmental stresses as possible in efforts to make our ecosystems resilient to these projected changes. 

Disturbances are a natural part of all environments, including natural environments, taking place in the form of fire, 
drought,  flooding and storms to name some examples. These and other disturbances in the environment drive plants, 
animals and people to adapt to those changes in order to ensure survival.  

3.1 Vulnerability

Vulnerability   is the degree to which a system or unit (such as a human group or a place) is likely  to experience harm due 
to exposure to risk, hazards, shocks or stresses. In relation to the concept of poverty, vulnerability  is more dynamic since 
it captures the sense that people move in and out of poverty (see Figure 3.1).

In the instance of this study, the level of vulnerability  refers to the ability  to the effected population or the environment to 
cope with exposure to faecal pollution.  For instance people with higher incomes have the finances to access medical 
care and so are often less susceptible to the impact of disease than very poor people. 

Figure 3.1 Livelihood impacts of flooding reinforce conditions of poverty (Parkinson & Mark, 2005)

Adaptation measures at the local government level can be focused around five main areas to ensure 
successful implementation:

1. Enhancing the adaptive capacity of local decision-makers, planners and other stakeholders.
2. Mainstreaming adaptation into existing policies, plans and day-to-day operations of local 

government.
3. Understanding the socio-economic impacts of climate change, with particular concern for 

vulnerable communities.
4. Promote and improve cooperation between stakeholders on multiple levels and ensuring that all 

aspects have been considered.
5. Understanding the full concept of climate related risk so as to assist in the prioritisation of climate 

action. 
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3.2 Building resilience through adaptation

While it is impossible to prevent climate related hazards such as heavy 
and persistent rain and cyclones, it is possible to build the resilience of 
people and systems (social, economic or ecological) to adapt and cope 
with extreme or gradual changes in climate without losing their basic 
functions. 

Building resilience is not a ‘once-off’ effort. It is a way  of moving forward 
that considers the dynamic environments and systems in which we 
operate.  In order to ensure relevance and the use of this  Handbook for 
Maputo Municipal Council, it is important to consider the local context. 
By  including local and recent examples of impacts of climatic events within the context of a changing climate, the links to 
everyday  situations at the local level are made stronger.  Although the concept of adaptation and resilience is rather 
universal and relatively new, it is the actual implementation that determines its success.

Adapting to a changing climate is therefore crucial in order to manage the risks and threats to people’s livelihoods and 
local government infrastructure and service delivery.  As a strategy  to tackle this, adaptation is becoming increasingly 
recognised as vital for resilience to climate change induced impacts that are already  being experienced across the world. 
There is a general consensus that scientific  evidence is projecting that these impacts will increase in frequency  and 
severity, and that urban local governments will experience these in ways that will exacerbate the developmental issues 
that they  already  face. Adaptation and resilience strategies will therefore play  a pivotal role in how local governments 
and communities are able to ensure continued and improved resilience to climate change impacts. Below  are a number 
of examples of how resilience can be improved in the urban context.

Resilience through improved infrastructure and services

Low  lying areas in Maputo are particularly  at risk and generally  comprised of slums populated by  impoverished people. 
These areas have limited drainage infrastructure and poor public services, such as infrequent waste collection and 
inadequate sanitation services, which compound the effect of floods and cyclones (Figueiredo & Perkins, 2012). One 
resident of Mafala, a slum area in Maputo, makes a link between flooding and public health issues; “Though the water 
has just gone,  the real disaster has just begun. That is diseases.” (ActionAid, 2006). Resilience to natural disasters can 
be built through improving drainage and sanitation infrastructure and services such as water and health care.

Resilience through access to credit

In the event of a cyclone, flood or drought, where assets that people rely  on to make a living are destroyed, a lack of 
access to credit and capital is a barrier to rebuilding their livelihoods and make poor populations particularly  vulnerable.  
Land title laws, left from the previous Portuguese occupation, contribute to the vulnerability  of the poor to shocks and 
stresses particularly  during extreme climatic events. Whilst the introduction of new  land laws in 1997 gave occupants 
registered land rights,  redistribution of land has not yet been achieved. It is still not possible to privately  own land in 
Mozambique, and land leases are not accepted as security  against bank loans (Parks & Roberts, 2006). This makes 
access to credit difficult; in fact, Mozambique ranked 123 of 139 countries for ease of access to loans in The Africa 
Competitiveness Report 2011 (World Economic Forum, 2011). Easier access to credit would help people to rebuild their 
lives and businesses after a disaster event. 

Resilience through environmental protection 

The natural environment can provide a source of protection to extreme climate events such as flooding and sea storm 
surges. Mangroves prevent coastal erosion, buffer the coast against storm surges, as well as improving water quality 
and providing essential nursery  grounds for numerous fish species. Destruction of these natural assets has an impact on 
people’s livelihoods,  particularly  those who rely  on fisheries and tourism as a source of income (Chemane & Motta, 
1997). 
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Resilience through social networks

Social networks are formal and informal associations, on which communities can rely  when faced with an emergency  or 
difficult situation, such as those that may  be caused by  extreme climate events. These networks play  a vital role, 
especially  among poor and vulnerable groups in facilitating co-ordinated action and support from those outside the 
affected area (Cannon & Müller-Mahn, 2010). In a community  workshop in Maputo, residents gave examples of social 
assets they  relied upon,  recounting how during times of flooding, they  would take their children to relatives who live on 
high ground, protecting them from contaminated water in their own neighbourhood.

4. Project approach: modification and adaptation of ICLEI tools	  

4.1 Overview of participatory process 

The consultation process described in this Handbook was carried out with the participation of community  members and 
stakeholders involved in sanitation and climate change related services (Figure 4.1.1).  An initial consultation was carried 
out with various key  local stakeholders regarding their duties and responsibilities in regard to sanitation systems and 
their continued functionality  during and after flash flooding events. During this phase key  organisations such as INGC, 
INAM, CHA, CMM, INAS, Asscodecha, nearby hospitals as well as the community members were consulted. 

Figure 4.1.1 – Participatory consultation process 
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Following this initial consultation process, a two day  workshop was run with community  members of Chamanculo “C” 
and a one day  workshop with other key  local stakeholders where all attendees were required to complete a focused 
questionnaire. 

ICLEI-Africa’s ICCCI and Local RAP 1 & 2 tools were adapted to represent the local context with a focus on sanitation 
and flooding, and used to build the capacity  of communities and other key  local stakeholders to identify  risks and 
develop adaptation strategies. An additional tool was added to sensitise people to the importance of sanitation,  and the 
risks and potential impacts of climate change on sanitation systems.  

During the community  and institutional workshops, participants identified the climatic variables that most affected their 
lives and  identified sanitation adaptation options to the changing climate which ranged from community-based options to 
institutional and infrastructural. These adaptation options were grouped and ranked in terms of priority  in order to 
determine the SMART Goals for Maputo. The community  attendees had the opportunity  to take photographs in order to 
identify the risks most applicable within Chamanculo “C”. 

The process of selecting and prioritising these options and goals, can be found on the ICLEI-Africa interactive adaptation 
participatory process website (www.ResilientAfrica.org).

4.2 The Interactive Climate Change and Climate Impact Training Tool (ICCCI) 

ICCCI 1: The first part of the ICCC tool uses pictures and participation to educate 
people on the causes and effects of climate change. This  tool focuses on the science of 
climate change and was deemed to be a generic tool and therefore no changes were 
made. 

ICCCI 2: The aim of the second part of 
this  tool is to discuss the potential 
impacts of climate change. Pictures 
representing wind, sea level rise, rainfall, 
temperature rise, temperature decrease 
and drought were kept but pictures 

presenting the impact of these climate variables on people’s lives were 
changed to depict scenes from Maputo. Images not relevant to Maputo, 
such as frost or snow, were removed from the tool.

Local Interactive Climate Change Risk and Adaptation Prioritisation Training Tool (RAP) 1 & 2: 

RAP-1:  During this activity  each participant in the workshop chose the climate 
variable from the ones discussed in the ICCCI 2 that most affects them and 
explains why. The tool provides cards with the name of each variable for the 
participant to choose from. However given low  literacy  levels it was decided that 
pictures would be used and the participant would place a mark with a pen by  the 
variable they wanted to choose.

RAP-2:  This activity  aims to assist participants to identify, develop and prioritise 
adaptation initiatives to reduce their vulnerability  to the impacts of climate change. 
The tool consists of cards, printed with adaptation options. The cards are colour 
coded to address different climate variables e.g. blue cards give adaptation options 
for flooding. Participants choose options that address their own problems. Blank cards are also provided to give local 
stakeholders the opportunity to develop their own adaptation activities.
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The activities are then categorised into: community, institutional, 
infrastructure, biophysical and retreat. Similar activities or 
activities common to all climate variables are then grouped and 
the workshop discussed and prioritised activities. The climate 
adaptation activities that were not deemed relevant to Maputo 
were removed and additional activities were included that were 
specific  to climate proofing sanitation systems. These were 
translated in to Portuguese. 

4.3 The Interactive Climate Impacts on Sanitation Services Tool (ICISS)  

A new  series of tools was developed to highlight the specific risks of climate change on sanitation systems. As far as 
possible the tools were developed in a similar format to the ICLEI-Africa tools.  

ICISS-1: The aim of the first tool was to get people to think about how 
sanitation systems protects them from disease.  It consists of a simple 
transmission route f-diagram (faeces, fingers, flies, food, fluids and fields). 
Participants are asked about disease in their community  and their knowledge 
about what causes illnesses linked to poor sanitation.  They  then map how 
disease transmission can occur and finally  they  place a barrier where 
sanitation systems can act as protection to public health.

ICISS-2: In this activity  participants are encouraged to think about whole sanitation systems. It aims to move people 
away  from thinking that sanitation is just about latrines. Participants are asked to plot the route of human waste from 
source to safe disposal or reuse. They  are then asked to think about other factors that would influence sanitation 
services such as drainage, solid waste collections, institutions and planning.

ICISS-3: The last tool developed in the ICISS package built on the ICLEI-Africa ICCCI 2 tool. Each climate variable was 
taken in turn and the impact on sanitation system discussed with the use of pictures, which had been locally 
contextualised(Figure 4.3.1). 

Figure 4.3.1 - Impacts of climate variables on sanitation systems

The stakeholder workshop was run by  UEM / Department of Physics, in collaboration with UCL,  ICLEI-Africa,  CLASS-A 
and IWA. The overall aim was to bring together all institutions involved with climate change/flooding and sanitation 
services in Maputo. 
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The specific aims of this workshop were: 

• To present initial findings/observations and a framework for adaptation to flooding and risk mitigation found in 
the community workshop;

• To develop an organisational structure of the various stakeholders involved in reducing flood risks to sanitation, 
including strategies for adaptation for communities;

• To develop and promote appropriate strategies for interventions to improve the resilience of sanitation services 
and their supply chains through the adoption of risk management strategies. 

• To enhance the sharing of information between scientists and decision makers by  providing a platform for 
sharing knowledge and information about sanitation systems against the risks of climate change.

5. Climatic impacts and sanitation risks 

As described above, climate change is increasing climate variability  and the frequency  of extreme weather events in 
Maputo. Climate variability  impacts include: increased flooding, changes in water availability,  cyclones, sea-level rise and 
temperature rise (Table 3). UN-HABITAT has done an analysis of the impact of climate change in Maputo on key  sectors.  
As a result of climate change, mangroves are disappearing, water quality  is declining and coastal erosion is increasing 
(UN-HABITAT, 2009). Destruction of these natural assets impacts people’s livelihoods, particularly  those who rely  on 
fisheries and tourism as a source of income (Chemane & Motta, 1997).

5.1 Climatic impacts in Maputo

Participants in both the community and institutional workshops were asked to consider which climate variables affected 
livelihoods in Maputo – either directly or indirectly – and to explain why.

Table 5.1.1 Sectors in Maputo Municipal Council vulnerable to extreme climate events (UN- HABITAT, 2009)
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Wind Rising sea level Temperature Flooding Drought
Community 2 1 3 14 1
Institutions 2 1 4 11 2

Total 4 2 7 25 3

Table 5.1.2  Summary of the climate variables selected by the workshop attendees. 

Wind

Wind was picked out by four participants, who said it damaged houses and led to injury. In relation to sanitation they 
commented that latrine superstructure often collapsed and with no privacy, people often resorted to open defecation.  
Litter is blown around, clogging drainage systems and creating pools of stagnant water, which became breeding grounds 
for mosquitos. 

Rising sea level

Two of the participants selected rising sea level as their climatic variable of importance. Sea storm surges have led to 
increased coastal erosion, despite the building of sea walls. 

Temperature rise

Seven participants selected temperature rise as the climate variable that most affected their lives. They said high 
temperatures caused more flies and mosquitoes, and led to high incidence of disease - particularly malaria. Community 
members also commented that when temperatures were high it was difficult to sleep and they felt they were affected 
psychologically as it created high pressure situations and they found it hard to relax. Joyce Anne (Impacto firm, Project 
and Environmental Studies) moved with her family from Cape Town to Maputo. Due to temperature and climate 
differences from the city she came from, she and her brother became ill.

Flooding

The majority  of participants in both workshops 
indicated that flooding was the climate variable 
that caused them most distress. Reasons 
included not being able to access their homes, 
and flood water ruining possessions and making 
it difficult to cook. During flood season, people 
said they  sent their children to live with relatives 
who lived on high ground. People spoke about 
food prices rising, as roads were damaged and 
trucks could no longer transport goods to the 
city. Geneth (UEM member) selected “flood”. 
The Choupal neighbourhood where she lives, 
flooded and broke the wall of the house; she 
could not leave her damaged house because the 
yard was full of water. This event happened during the 2000 floods in Maputo.

Drought

Three people felt drought affected them most as their own crops died and during drought periods the cost of purchasing 
food items rises sharply. Ernesto Comé, CFPAS (Vocational Training Centre for Water and Sanitation) chosen element 
was “drought”.  His father was considered the king of the cattle and had about 1,700 head of cattle but due to a drought 
that struck in 1983, his father lost many cattle and his post was never recovered.
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5.2 Climate-related risks to the sanitation service sector 

Low  lying areas in Maputo are particularly  at risk and these are often slum areas. There is limited drainage infrastructure 
and poor public services such as infrequent rubbish collections and inadequate sanitation services, which compound the 
effect of floods and cyclones (Figueiredo & Perkins, 2012). Inadequate disposal of human excreta poses a serious 
health risk due to potential contamination of water sources. Infectious diseases can be transmitted through: 

(a) Consumption of water or food that has been contaminated; 
(b) Hand to mouth transmission when availability  of water for 
personal hygiene is reduced; and 
(c) Vectors (e.g. flies and mosquitoes) which breed near waste 
sites and stagnant water.

Inadequate provision of water, sanitation and hygiene leads to an 
increased risk of several diseases including:  diarrhoea, Hepatitis 
A, Cholera, Typhoid and Shigella Dysentery, intestinal helminths, 
Malaria and Trachoma (WHO, 2011a). 

During the workshop, control measures of Cholera and Malaria were discussed.

Cholera 

• Appropriate methods for collection, treatment, disposal and reuse of excreta/ wastewater;
• Provision of toilets in homes;
• Supply of water in quantities and quality appropriate for the population;
• Inspection of food.

Malaria 

• Elimination of breeding sites of insects in drainage systems and stagnant water;
• Protection of houses through screens against insects;
• Water supply to the population to avoid visits to streams/ rivers.
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Community participants during the workshop. The community  shared their concerns about hygiene 
during flood periods as faecal matter from latrines overflows, contaminating flood water. Workshop 
participants took photos to represent good and bad practices in sanitation during flood conditions in 
Chamanculo. Blocks 11, 17, 18 and 19 were identified as being the most critical areas in the 
neighbourhood where almost all pit latrines are vulnerable and at risk to collapse due to the occurrence of 
flash floods. Additionally, water is unable to drain away and stagnates in the narrow roads.  



6. Action planning to identify locally appropriate adaptation options 

The adaptation initiatives to address the sanitation challenges that had been identified in Chamanculo “C”  related to 
different climate variables: flooding, wind, drought and rising temperature.  

The adaptation options identified and grouped by  workshop attendees can be summarised into six  main areas within 
infrastructural and non-structural (social) interventions: 

Infrastructural interventions

• Increased capacity and coverage of drainage infrastructure

• Flood-proofing of household sanitation facilities

• Improve waste management

Non-structural interventions

• Improve urban planning and governance

• Flood management

• Communication, Education and Public Awareness (CEPA)

6.1 Infrastructural interventions

6.1.1 Increased capacity and coverage of drainage infrastructure
Increasing the drainage infrastructure capacity  and coverage in Maputo was mentioned by  attendees as one adaptation 
option essential for flood controls. Specifically  they mentioned the following adaption options: construction of stormwater 
ditches and channels, to build secure infrastructure; and to build retention areas. A good practice for Maputo would be 
the adoption of sustainable drainage systems (SUDS) and/or bio-retention systems. 

6.1.2 Flood-proofing of household sanitation facilities
Improved sanitation management is vital for the control of waterborne diseases caused by  the contamination of water 
supplies and other transmission routes. The most important primary  barrier to transmission of pathogens in the urban 
and peri-urban environment is the safe and sanitary  disposal of faeces (by  the use of latrines, burying etc.). Even the 
cheapest sanitation systems can effectively  isolate and contain sanitary  waste, provided that they are appropriately 
designed, constructed, operated and maintained (Beumer et al. 2002). 

The participatory  process showed that flood-proofing household sanitation facilities is essential to reduce faecal 
contamination during floods. Their adaptation options were: to raise latrines out of the path of flood water, provide 
latrines lids and to build walls around houses and latrines to reduce flood damage. For toilets situated in low-lying areas, 
it is best to relocate the toilet to a safer area on higher ground. 
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Community  participants prioritising their 
adaptation options and participants of the 
institutional workshop setting the SMART 
Goals for Maputo



6.1.3 Improved waste management
Investment in new  infrastructure must be done in co-ordination with a maintenance plan. Clogged drains do not channel 
water away  from residential areas effectively  and can cause water to stagnate and become a breeding ground for 
mosquitoes. Refuse management also plays a part in ensuring that drains are kept clean and free of debris. Large 
refuge trucks cannot access the narrow streets in Chamanculo “C”  so refuge collectors use small carts. The collected 
waste must then be transferred to bins which are accessible by waste disposal vehicles. 

Leachpits and septic tanks need to be emptied periodically, and the collected waste removed and transported off-site for 
treatment. Improvements to the system would include more frequent maintenance of these systems, particularly  before 
the start of the wet season.  
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Improving water and sanitation in Mafalala Neighbourhood     

Mafalala is located in a low  lying area of Maputo that is 
subject to drainage problems and frequent flooding during 
wet weather. In close collaboration with the Mafalala 
community  and the City  Council and liaison with the 
National Directorate for Water Affairs (DNA), the project 
focused on improving drainage infrastructure, improve 
sanitation, and established effective waste management 
within the neighbourhood.  The project aimed at ensuring, 
with the active participation of the resident community, that 
sustainable and self-supporting measures are put in place 
to fulfil the following main objectives, all targeting the most 
vu lnerable communi ty  groups in the Mafa la la 
neighbourhood. The project promotes the application of low-
cost sanitation technologies (in the poor informal 
settlements), through participatory  approaches, taking into 
account various technological options and sanitation 
marketing approaches. Theses should encourage the 
involvement of micro scale enterprises for the provision of 
sanitation facilities and support innovative sanitation 
management measures including income generation 
activities for sanitation service.

Source:www.unhabitat.org/content.asp?cid=3289&catid=270&typeid=13#

 “To reduce flood water ingress these latrine have 
been designed to be slightly raised. People are 
adapting their own latrines to protect against 
flooding.”  - Chamanculo “C” community member

“So we do not have problems with diarrhoea, we should 
maintain and clean our latrines, cover and have a bowl 
with water in the cubicles to wash your hands with soap 
or ash. This is an example of a clean latrine.”  - 
Chamanculo “C” community member

http://www.unhabitat.org/content.asp?cid=3289&catid=270&typeid=13#
http://www.unhabitat.org/content.asp?cid=3289&catid=270&typeid=13#


6.2 Social support interventions

In addition to the initiatives prioritised by  the workshop participants,  these adaptation options were deemed the most 
urgent areas of action to build resilience of the community  to climate change and poor sanitation. The community 
grouped similar initiatives that had been identified as areas for action in each of the climate variables.

6.2.1 Improved urban planning and governance
The Mayor of Maputo (David Simango) stated in November 2009 that the city  needs urban planning that includes 
measures to mitigate and adapt to the effects of climate change. Addressing the opening session of a meeting of a 
consultative group to implement the initiative "Cities and Climate Change", Simango said that climate change poses 
serious challenges to Maputo, and urban planning is among the top priorities for the management and governance of the 
city (Ref: www.clm.com/publication.cfm?ID=306)

In 2004 the Ministry  for the Co-ordination of Environmental Affairs (MICOA) published a report “Learning to Live with the 
Floods.”  The report laid out steps to make floods less deadly, including creating an early  warning system. The report also 
examined mitigation efforts  that might be undertaken (rezoning slums, improving sanitation, improving construction in 
areas prone to floods, and reducing deforestation), though it is not clear how  many  of these steps have actually  been 
taken. 

Finally, Maputo has adopted a 10-year development plan (PROMAPUTO), which is divided into two stages (2007-2009 
and 2010-2016). The first stage seeks to strengthen the city’s institutions and finances so that it can undertake more 
ambitious programs. The second stage focuses on improving the city’s infrastructure (drainage systems, roads, and 
coastal protection) to better handle climate-driven events. In 2008, the city  approved an Urban Master Plan identifying 
areas of Maputo that are sensitive to climate change and could be modified in anticipation of future events.

In summary, attendees identified the need of the following adaptation options during the workshop:
• Structural building policy – a plan and its application are required;

• Regulate drainage discharge – there is existing legislation, however the implementation is in need of 
formalisation;

• No low-lying development – Any  development in floodplains should be seen as being too risky  due to the 
likelihood of flooding;

• Urban planning – correct planning of drainage, storm water drains, roads, new  developments etc. can alleviate 
the destruction caused by flooding events and reduce the amount of standing water;

• Land planning – regulate future developments and land use.
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Community participation in drain cleaning

An initiative funded by  UNICEF has focused on empowerment of the local community  in Mafala to take 
action against environmental health risks caused by  blocked drainage channels . Meetings were held with 
members of the community  and local community  based organisations during which participants were 
encouraged to identify  the causes of their health problems and to develop an appropriate strategy  to deal 
with the problems caused by  blocked drains. Two communities held a competition for the design of a 
poster to illustrate the need for clearing the drainage channels. The best was chosen by  the communities 
for a poster with the slogan ‘Cooperate in the Cleaning of the Drainage Channels’,  together with ‘Good 
Health is the Outcome of Cleaning.’ These posters were widely  disseminated and used as an educational 
tool to encourage people to join forces to clean and maintain the drainage channels.  The posters also 
contained contact details of a liaison person in each community  from whom educational kits and the 
required cleaning materials could be acquired. The communities have established teams of people to clean 
the channels, including groups of children from local schools. As the community  is continuing to maintain 
the drainage channels, the project’s sustainability is considered to be a success.

http://www.clm.com/publication.cfm?ID=306
http://www.clm.com/publication.cfm?ID=306


6.2.2 Flood management
An early  warning system is already in place to disseminate meteorological information including flood and cyclone 
warnings to the community.  According to the neighbourhood secretary, when an exceptional natural weather event is 
predicted, INAM sends information at the district level, and the district informs the chief of the barrios or neighbourhoods 
in their jurisdiction. Each neighbourhood chief informs all block leaders (blocks are 25 houses) who have the 
responsibility  to inform the households in their block. This process informally  uses mobile phones to get the message 
heard. However, this one way  vertical system and the use of technical language is a weak process as it is often not 
understood by  the local community. There is no feedback mechanism and it is therefore difficult for INGC to ensure the 
message has reached the community.  

Figure 6.2.2 illustrates how  meteorological information reaches the community  and how  the community  is mobilised to 
prevent/react to an event. Mozambique’s  National Disaster Management Institute and the National Meteorology  Institute 
are also creating a new early  warning system to warn the public of imminent cyclones.  However, this program is being 
hampered by a lack of financial resources1.

In summary, workshop attendees suggested the following adaptation options:
• Access routes – in case of any emergency due to flooding to evacuate the area easily

• Flood mapping and monitoring – if communities know where the risk zones are they will be more secure

• Risk and vulnerability maps – INCG have already produced some risk maps

• Early warning system by law – INCG operates the system, however it needs monitoring and control

Figure 6.2.2  Early warning system approach existing in Maputo

6.2.3 Communication, Education and Public Awareness (CEPA)
CEPA (Community, Education and Public Awareness) to raise community  awareness of the flood risks was identified as 
an action area to build resilience against all climate variables. CEPA is essential to ensure continuous capacity-building, 
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buy-in from stakeholders and decision makers, and proactive and strategic communication of immediate and long-term 
risks and livelihoods impacts.

7. A framework for action

An interactive tool has been developed by  ICLEI to assist African local governments in following a logical process that 
may  be determined by  the amount of resources and capacity  available and thus choose the level at which they  choose 
to use this tool. It is worth noting here that throughout the process, users of the tool are  strongly  advised to work and 
engage with as many  key  local stakeholders in a participatory  manner as possible,  to ensure that decisions, 
understanding and information available is fully  informed. It is also understood, that adaptation is not a ‘once-off’ event, 
for a local government to be adapting to climate change (given the nature of the climate projections and the range and 
uncertainty  associated with this). It is  therefore necessary  to constantly  re-evaluate the progress of the chosen 
adaptation options and actions, and change them where necessary.  

Additional information about the tool and the provision of examples of actions that have been undertaken by  African local 
governments (whilst developing the tools and processes) are available throughout and are encouraged to be used as 
resources to support activities in your local government.

Below  are described the recommended steps and tasks for kick-starting the implementation of the chosen adaptation 
options. This is in line with guidance on the ICLEI interactive adaptation particapatory  process website which follows the 
following steps in the adaptation process. 
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Uaiene Gama Services – private enterprise for waste management in Maputo

Uaiene Gama Services Maputo (UGSM) is a registered small 
enterprise that provides primary  refuse collection services to 
residents in Maxaquene A and B.  It was founded by a primary  school 
teacher (Paulino Uaiene) who lives in the area. Paulino managed to 
raise the necessary  capital to purchase equipment through 
contributions from fellow  teachers on a loan basis with 10% interest. 
He then employed the services of young men to collect refuse and 
transport it to a municipal container.  The success of the solid waste business enabled Paulino to increase 
his borrowing capacity  by  requesting advance payments directly  from households. At one point, the 
handcarts used to transport the waste were confiscated because the Municipality  claimed that he was 
operating illegally  but, with the support from CARE, Paulino obtained the agreement of the Municipality 
and is now  allowed to legitimately  dump the waste into the Municipality’s solid waste containers.   Following 
CMM’s strategy  to engage local private organisations for the tertiary 
collection of solid waste in the bairros,  UGSM successfully  secured 
the contract to manage the solid waste collection in Maxaquene A and 
B bairros (with a combined population of about 40,000). The 
municipality  levies a solid waste tax  via the electricity  invoices.  UGSM 
has extended its scope of operation to provide pit-emptying services  
with support from WSUP (Water and Sanitation for the Urban Poor) 
who have been providing capacity  building and training including 
equipment and loan for setting up the service as part of its urban WASH programme in Maputo. Although 
this  is logistically  a more difficult operation, experience so far shows that there is  a great demand for this 
service and, provided UGSM has the right equipment, this is also proving to be a good line of business. 
UGSM is beginning to extend the area of coverage and scope of its pit emptying services.

http://www.resilientafrica.org/page.php?=120
http://www.resilientafrica.org/page.php?=120


Figure 7.1  The five milestones to climate resilience. following the appointment of a local government 
champion.

1. Local government champion
The government champion is the stakeholder responsible to promote and bring together all institutions involved in 
climate change adptation and sanitation services chain. For the case of Maputo, CLASS-A has been selected as the 
government champion. Without someone to drive the processes, it is likely that the implementation of adaptation options 
will be delayed. 

2. Build stakeholder group and establish roles and responsibilities
This step necessitates that key  local stakeholders should be included in the process of adapting sanitation to climate 
change. Climate adaptation crosses multiple sectors, therefore stakeholders need to be determined for every  relevant 
sector. As there are multiple impacts on each sector, each impact will need an action in order to move towards resilience. 
It is important to examine who will be relevant and necessary to take responsibility and implement these tasks.  

3. Understand the risks and severity of a changing climate to each service sector. Knowing the climate trends for 
the local area will help to shape adaptation options and prioritise what needs to be done. 

4. Establish SMART goals for adaptation options and establish steps 
outlining proposed actions
The next step is to take these adaptation options and place them in the SMART 
Goal template to determine specific deliverables,  actions, outputs responsibilities 
and timeframes.  For using the SMART Goal template,  each goal needs to be 
broken into actions, deliverables, outcomes and assigned timeframes and 
measurable items. The local government climate champion (i.e. CLASS-A) 
together with the key  stakeholders must together spend adequate time and brain 
power on the SMART Goals, which will reduce the cost and time further down the 
line. Bear in mind when identifying your goals the definition of the SMART Goals. 
They  are required to be Specific, Measurable, Achievable,  Realistic and Time-
Framed. 
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5. Identify resources requirements 
Knowing the resource requirements to implement any particular action should help to determine who should be included 
at this level, and where financial constraints can restrict implementing specific options. Think about what needs to be 
done and who would be the best people to implement this.  You might need to have a brainstorming session, or some 
funding for a site visit, or more research. It is imperative that the focus groups make tangible decisions concerning the 
identified adaptation options.

6. Analyse costs and benefits 
In order to define how  much funding is required to implement the adaptation option, the costs must be analysed and 
weighed against the benefits. Know the intricacies of what the costs involve and what benefits they  will deliver, and the 
time period involved. This will allow  you to choose the best course of action by  weighing up the pros and cons for each 
option.  Certain actions may  bring short-term relief and others, much longer term. Future maintenance costs should be 
included and assessed as to whether the long-term costs will outweigh the benefits. Where this happens,  it would be 
advisable to re-evaluate your actions and prioritise them again.  As Maputo has been identified as the Mozambican 
region most vulnerable to sea-level rise, the cost of inaction is likely  to be very  high as time passes. This step should 
result in an estimated budget for the chosen adaptation options.

8. Monitoring and evaluation

Monitoring and evaluation is a way  to ensure follow-up of 
decisions and action, and to properly  record the process with a 
focus on lessons learned, and proper communication of these to 
relevant stakeholders so as to avoid a repetition of mistakes, but 
also to capture and duplicate success. Monitoring is important 
for gauging if the adaptation strategies and the implemented 
actions work as anticipated, and to what extent they  are 
successful. It is also a mechanism to ensure that implementation 
is taking place as planned and agreed. Evaluation means that 
each step or action that is implemented is being assessed,  as 
well as the overarching strategies.  The benefits of Participatory 
Community  Monitoring (PCM) is shown in the side box, whilst 
Table 8.1 compares traditional versus participatory monitoring.

Building resilience and adaptation to climate change is a 
continuous process, that needs to respond to the dynamic 
nature of society, recognising that the key  stresses, shocks and 

strains today  may  be different in the future,  particularly  given 
climate change and the rapid urbanisation that is occurring in 
Maputo. With this in mind, the monitoring and evaluation 
process is a key  component to ensure that populations are 

protected from imminent and future threats and that resources are used efficiently. It prevents unnecessary  repetition 
and helps improve the quality and scale of the adaptation options.

The development of SMART Goals should include developing indicators to monitor whether the programme is achieving 
what it set out to do, and to suggest ways in which it may  be altered to improve effectiveness. At another level, the 
feedback from the evaluation may be used, either to reinforce or change the overall aims and objectives of the 
programme, or to set more realistic targets for the future. The monitoring and development process should include all 
stakeholders including the community. Involving the community  can improve information about the effectiveness of an 
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initiative to the actual beneficiaries, while being a powerful tool for capacity  building, empowerment and strengthening 
co-ordination and relationships between communities and local government. 

Table 8.1 – Comparison of traditional versus participatory monitoring (Storti, 2004)

9. Capacity building

Climate adaptation is an ongoing process,  and key  to resilience is a system’s adaptive capacity.  This means that 
stakeholders, decision makers, officials and anyone involved in the implementation process should understand these 
concepts and how they transform into practice in terms of their specific tasks. 

As mentioned above, all identified adaptation options were deemed to be the combined responsibility  of the community 
and the municipality. The view  of the participants was that clearly  defined roles for each of the stakeholders, planning for 
long-term operations, maintenance and support was critical to the effectiveness and sustainability  of adaptation 
interventions. To enhance people’s adaptive capacity, and to ensure that adaptation becomes a way  of doing things, and 
not an add-on, it is important to build capacity to strengthen the institutional resilience. 

INGC (Instituto Nacional de Grandes Calamindades - National Disaster Management Institute) works closely  with INAM 
(Instituto Nacional de Meteorologia - National Meteorology  Institute) and have a good understanding of the climate 
science and potential impacts of climate change on the country. They  have been involved in the preparation of national 
cross sectoral climate adaptation plans. The participatory  research and local action methodology  outlined in this 
Handbook has enabled INGC to share this knowledge and build capacity  at local government and community  levels and 
in turn,  improve their understanding of vulnerabilities and risks relating to climate change and sanitation at a grassroots 
level. 

During the institutional workshop, stakeholders had the opportunity  to listen to lectures from an expert in climate change 
from UEM and another on adaptation technologies from UCL. It was observed that activities related to knowledge 
transfer are welcome by technical and engineers of the organisations involved with design and maintenance of drainage 
and sanitation in Maputo. 

The participatory  process itself builds capacity  at a local level, which is  essential for climate adaptation to be 
mainstreamed into the local  planning process, and for communities to understand their own vulnerabilities and therefore 
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take action. All identified adaptation options were deemed to be the combined responsibility  of the community  and the 
municipality. 

CEPA should be considered at an early stage in the process taking into account:
• Who should the process be communicated to? 
• Where is the need for education and awareness? 
• What are there key messages that we want to communicate regarding this particular process? 
• Do we need a public face or a specific campaign?  

10. Conclusions and recommendations

The adaptation process that is outlined within this interactive tool has been developed by  African local governments, with 
African local governments with the purpose of assisting local government decision makers to enter into a participatory 
planning process across a five milestone process, comprising different components with the objective of improving 
adaptive capacity  (awareness, skills, knowledge and decision making). It is appreciated that different African local 
governments will be at different stages of climate change preparedness planning (i.e. some may  have already 
undertaken and overarching climate vulnerability  study, whilst others may  have undertaken an in-depth study  on the 
impacts of a particular climate variable to a specific local government sector).

This Handbook is the result of a participatory  process, and the adaptation options, risks and vulnerabilities were 
identified and prioritised by  Maputo Municipal Council and other key  local stakeholders. By participating in this process, 
these institutional stakeholders have already  built the foundation for implementing resilience. The steps that have been 
taken and the knowledge gained has put the city  in a position to adapt to an uncertain future through climatic changes. 
This means that Maputo Municipal Council can start immediately  with defining the various steps for implementation. The 
next step will be to complete the online Interactive Adaptation Participatory  Process at www.ResilientAfrica.org in order 
to prioritise SMART Goals and ensure efficient and effective steps towards achieving climate resilience. 

Maputo Municipal Council, which is already  experiencing the effects of the changing climate will need to rely  on the 
ability  and willingness of the ministries, industry, agricultural sectors and the general public to all work towards 
sustainable adaptation in order to secure livelihoods and ensure the future of the town.

Maputo Municipal Council has already  achieved a great deal as can be seen by  the many good practice examples within 
this  Handbook. Although Maputo has participated in the Five-Cities Network Project over the past 8 months, the 
Municipality  has shown the necessary  willingness to adapt and is well placed to achieve much more and move toward a 
climate resilient city. It needs to be reiterated however, that the production of this Handbook does not indicate the end of 
the project, but the content and goals need to be carried forward under the initiative of CLASS-A in order to make the 
goals affective.  

ICLEI-Africa further recommends that the leaders of the project (both political and technical),  and participating local 
governments (Maputo Municipal Council, Mozambique; Wavis Bay  Municipality, Namibia; The City  of Cape Town, South 
Africa; Temeke Municipal Council, Dar es Salaam, Tanzania and Port Louis Municipal Council, Mauritius) continue to 
communicate with each other, building on the network that has already  been created throughout the implementation of 
adaptation processes, and that they  each also communicate with other cities and local governments in the ICLEI Global 
Network.
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In:  Parry  ML, Canziani OF, Palutikof JP, van der Linden PJ, Hanson CE, eds. Climate change 2007: impacts, adaptation 
and vulnerability. Contribution of Working Group II to Fourth Assessment Report of the Intergovernmental Panel on 
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Chemane, D.,  and Motta, H. (1997). Vulnerability  of coastal resources to climate changes in Mozambique: a call for 
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12. Glossary 

  
Adaptation: In natural or human systems adaptation is a response to actual or expected stimuli,  e.g., climate change or 
their effects, which moderates harm or exploits beneficial opportunities. In natural systems adaptation is  reactive. In 
human systems adaptation can be both anticipatory  and reactive and can be implemented by  public, i.e., government 
bodies at all levels and private actors, i.e., individuals, households, communities, commercial companies and NGOs

Adaptive capacity: The ability  of people and systems to adjust to environmental change, e.g.,  by  individual or collective 
coping strategies for the reduction and mitigation of risks or by  changes in practices, processes or structures of systems. 
It is related to general levels of sustainable development such as political stability, material and economic well-being, 
and human, institutional and social capital

Capacity-building: "Specifically, capacity  building encompasses the country’s human, scientific, technological, 
organizational, institutional and resource capabilities. A fundamental goal of capacity  building is to enhance the ability  to 
evaluate and address the crucial questions related to policy  choices and modes of implementation among development 
options, based on an understanding of environment potentials  and limits and of needs perceived by  the people of the 
country concerned". - Agenda 21’s definition (Chapter 37, UNCED, 1992.)

CCAA: Climate Change Adaptation in Africa Programme

Coastal set-back: The actual distance that a coastline moves inland due to sea level rise 

IPCC: Intergovernmental Panel on Climate Change

MRV: Measurable, reportable and verifiable

Resilience: Amount of change the exposed people, places and ecosystems can undergo without permanently  changing 
states. That is, their ability  to recover from the stress and to buffer themselves against and adapt to future stresses and 
perturbations

SMART Goals: Goals set to the specific requirements of being Specific, Measurable,  Achievable, Realistic and Time-
framed

SREX:Special Report Managing the Risks of Extreme Events and Disasters to Advance Climate Change

Subsistence: The action or fact of maintaining or supporting oneself at a minimum level

Sustainability: Sustainability  creates and maintains the conditions under which humans and nature can exist in 
productive harmony, that permit fulfilling the social, economic and other requirements of present and future generations

Vulnerability: Vulnerability  is  the degree to which a system or unit (such as a human group or a place) is likely  to 
experience harm due to exposure to risk, hazards, shocks or stresses. In relation to the concept of poverty, vulnerability 
is more dynamic since it captures the sense that people move in and out of poverty
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Annex 1 – Identified climatic variables

Community	  Workshop

Temperature

Institutions Develop air quality policyInstitutions
Medication 

Institutions

Provision of mosquito nets  

Institutions

Spraying of insecticide  

Institutions

Integrated development plan 
Bio-physical Control of algae growth/bloom 
Community Green spacesCommunity 

Cleaning of area
Community 

Sensitisation 

Community 

CEPA (communication, education, awareness)
Infrastructure New construction materials

Community comments on temperature: 

Institutions
“The institutions are responsible for the integrated plan. It is also the responsibility of the Government to warn in  case of temperature 
change.”

Bio-physical
“Green spaces are the responsibility of the Government but in consultation with the community.”

Infrastructure
“Must have new building materials and it is the responsibility of the Municipal Council.” 
“To resolve the problem of mosquitoes and flies we can have a program of spraying and using mosquito nets”. 

“Awareness is important for people to know what they should do and can make the community feel responsible for taking action.” 

Drought 

Community Shade Community 
Cleaning 

Institutions Drought tolerant crops

Community comments on drought: 

“When it does not rain, animals and plants die, the earth on the street turns to dust. It is the responsibility of the institutions to put 
drought tolerant crops to resolve the urgent problems of the people”. 

One person suggested that the little water available could be used use for watering cassava, which is a plant resilient in times of 
drought. “More information on drought resistant crops is needed from experts in the government.”
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Wind

Institutions Houses with secure bathroomsInstitutions

Develop structural building regulations 

Institutions

Managed retreat

Institutions

Early warning system for cyclones 

Institutions

Wind energy 

Institutions

Planning 

Institutions

Storm resilient energy systems

Institutions

Storm resilient energy 

Institutions

Form sand collection barriers 

Institutions

Road openings 

Bio-physical Wind breaks Bio-physical

Wind break trees along the highways

Community Build protection walls Community 

Sensitisation 

Community 

Raise awareness about cyclones 

Community 

Manage disaster risks

Community 

Build conventional houses 

Infrastructure Secure buildings

Community comments on wind: 

“The solution to protecting against the wind and wind defence is good planning and open roads. Where there are many houses the 
wind intensity increases and can damage houses, cars and energy pylons and may cause injuries.”

“Spread out the neighbourhood and plant trees can help to decrease wind intensity.”

“We must have a policy that dictates how houses should be built so as not to channel wind, and move power cables underground.”

“We need to improve the community communication plan to share meteorological information and pass the information to others. 
Currently they receive the information from the headquarters of Nlhamankulu urban district and IN Meteorology. The secretary 
passes the information to the heads of block.”

“The last gale caught us off guard, although we had seen warnings on TV. The information was not clear. "For example, broadcasts 
say that the wind blows from east to west at a  speed of 20 knots. For those of us who haven’t been schooled, this hardly told us 
anything. What does 20 knots mean? Will it blow my house down?”

"I heard on television news that the cyclone would pass Chamanculo, but I didn't understand. I thought that the cyclone would pass 
(by) Chamanculo and we would not be affected”

“It would be better to use simple alerts as currently, information can be confusing. For example flags with different colours in the 
circle can clarify issues of wind or precipitation. For example one can use a red flag if a storm is about to hit us that day, and different 
colours to indicate other situations.”

“The community also needs to take some responsibility for solving their individual problems but with support from others. For 
example we build secure walls to protect us from the wind and don't expect that someone will do this for us in our home but if people 
are not well informed, we do not know what to do or understand why it is in our best interest.” 

“No one has done any sensitisation about cyclones in Chamaculo “C” so the information was not passed to people as it should be.” 
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Flooding 

Institutions Early warning system Institutions

Co-ordinated stakeholder platform / group 

Institutions

CEPA

Institutions

Improve solid waste management

Institutions

Empty latrines regularly 

Institutions

Water treatment system

Institutions

Transport route planning

Institutions

Flood mapping and monitoring

Institutions

Disaster risk management

Bio-physical Plant grass surrounding latrines to avoid erosionBio-physical
Water wise plants

Community Ensure that there is access to septic tank or latrine cleaningCommunity 

Sensitisation

Community 

Circular masonry latrines to prevent collapse

Community 

Elevated houses

Community 

Elevated latrines

Community 

Education about latrine cleaning process and health problems during 
floods

Community 

Education and good practices on septic tanks

Infrastructure Rain water tanksInfrastructure

Rain water systems

Infrastructure

Extend flood protection infrastructure

Infrastructure

Clean drainages/channels and ditches

Infrastructure

Divert stomwater routes

Infrastructure

Build barriers to avoid run off into latrines

Infrastructure

Build of drainages, channels, and ditches

Retreat Flood protection zoneRetreat

Locate retreats in high zones

Comments from the community on flooding:

Institutions
“Here in Chamanculo, in rainy season we live in water. We must be informed of potential flooding, and if we need to protect our 
homes and possessions.”

“We need an early warning system. We need mobile hospitals, because we can’t get injured or sick people to hospital during flooding 
events.”

“The responsibility of the early warning system is split between the institutions and should be complemented by community. We must 
pass on the information to those who might not have received the warnings”

“We ask the institutions to collect waste that gathers in the drains and blocks them, but currently the drains are full of rubbish and silt 
and need maintenance so that water can drain away.”

“There should be maps of the areas more prone to flooding so that urban planning can be done better.”
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“The latrines must be emptied frequently prior to and during the flooding period, to reduce the chance of the flood water being 
contaminated by faecal material. The municipality needs sludge trucks that can access homes in Chamanculo through the narrow 
streets.”

Infrastructure
“When it rains, the drains should be opened so that the water is disposed to tanks to  be built for that purpose. The water should be 
retained in a reservoir. Increase the drains to drive the water and prevent flooding.” 
“We should keep the drains clear of debris.”
“Divert the water, building more ditches and drains to prevent flooding.”

Community
“We need access for vehicles to come and clean the latrines so that we don’t need to empty them by hand. We create barriers so 
that the flood water does not reach us.”

Institutional Workshop

Table 1 – Adaptation solutions to climate change identified by Group 1 – Wind and Flooding

Community Institutional Biophysical Infrastructure
• Family planning
• Disaster risk 

management 
• Stormwater system
• Alternative routes
• Locate retreats in high 

areas
• Avoid flood planes
• Empty latrines and 

septic tanks regularly

• Cyclone early warning 
system

• Building guidelines
• Integrated 

development plan
• Flood mapping and 

monitoring
• Key stakeholders 

platform
• Early warning system
• Improve water 

treatment systems

• Vegetate
• Re-vegetate 

catchment areas
• Re-establish dune 

system

• Stormwater channels
• Secure infrastructure
• Move Clinic
• Extend flood 

protection 
infrastructure

• Relocate transport 
routes

• Retention areas
• Flood protection zone
• Construction of 

ditches and channels 
• Streets opening
• Fine mesh on housing 

opening
• Secure buildings

Table 2 – Adaptation solutions to climate change identified by Group 2 – Wind and Rising Sea Level

Community Institutional Biophysical Infrastructure
•  Manage retreat 
• CEPE 
•  Warning system
•  Explore access 

routes;
•  Coastal seawall;
•  Waterproofing 

vulnerable community 
energy infrastructure 

• Rainwater harvesting

• Practice forward 
thinking

•  Manage retreat
•  Moving hospitals;
• Relocate transport 

routes;
• Key stakeholder 

platform;
• Emergency 

generators;
• Saline tolerant food 

crops;
• Storm resilient energy 

systems;
• Early warning system 

by law;
• No low lying 

development;
• No re-development in 

low lying areas;
• Monitoring systems
• Risk and vulnerability 

maps
• Regulation of drainage 

discharge

• Wind break trees 
along the highways

• Lining freshwater 
systems

• Dune protection
• Natural systems

• Coastal restoration
•  Restore the costal 

defences;
•  Dykes, bulkheads, 

and seawalls;
•  Relocate footpaths;
• Elevate routes;
• Raise harbour 

defences
• Artificial reefs
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Table 3 – Adaptation solutions to climate change identified by Group 3 – Wind and Temperature

Community Institutional Biophysical Infrastructure
• Plant trees
•  Water wise plants
•  Shade 
•  Mosquito nets
• Ventilation systems

• Structural building 
policy

•  Land planning
•  Urban planning
•  Medication
• Financing
• Manage retreat
• Spraying;
• Feed in tariff
•  Develop plan for 

extreme temperatures

• Green spaces
• Natural urban parks
• Plant vegetation
• Ground vegetation
•  Shade
• Bio-control algae 

blooms

• Green building plans
• Insulate houses
• Air quality policy
•  New building material
•  Wind power
• Solar energy

After identifying the adaptation solutions to the climate variables, the solutions that would work together were put into a same group. 

Table 4 Grouped adaptation solutions – Group 1 Wind and Flooding

Community Institutional Biophysical Infrastructure

Family planning
Move clinic

 Cyclone early warning system
Disaster risk management
Early warning system
Flood mapping and monitoring
Key stakeholders platform
Integrated development plan

Alternative routes
Streets opening
Locate retreats in high areas
Relocate transport routes

Retention areas
Flood protection zone
Avoid flood planes

Construction of ditches and 
channels
Stormwater channels
Stormwater system
Improve water treatment 
systems

Extend flood protection 
infrastructure
Secure buildings
Secure infrastructure
Fine mesh on housing opening

Building guidelines
Vegetate
 Re-vegetate catchment 
areas 

Re-establish dune system 
Empty latrines and septic tanks 
regularly 

Table 5 - Grouped adaptation solutions – Group 2 Wind and Rising Sea Level

Community Institutional Biophysical Infrastructure

Risk and vulnerability maps
No low lying development
Regulate  drainage discharge
Warning system
Early warning system by law

Explore access routes 
CEPE
Water treatment
Rainwater harvesting
Wind break trees along the 
highways
 

NA NA

Table 6 - Grouped adaptation solutions – Group 3 Wind and Temperature

Community Institutional Biophysical Infrastructure

Land planning
 Urban planning
Structural building policy
New building material
Feed in tariff
Manage retreat
Develop plan for extreme 
temperatures
Ventilation systems
Financial resources

Green building plans
Insulate houses
Air quality policy
Wind power
Solar energy
Financial resources

Green spaces
Plant trees
Water wise plants
Shade
Plant vegetation
Ground vegetation
Natural urban parks
Bio-control algae blooms
Financial resources

Spraying 
Mosquito nets
 Medication
Financial resources
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Annex 2 – Stakeholders workshop

The consultative workshop had the participation of the following stakeholders:  

a) Government Institutions: MICOA, INGC, CMM, DNA, UEM, MOH;

b) Non-governmental organisations: CLASS-A, WaterAid, WSUP, Impact;

c) Financing Institutions and Technical Cooperation: UNHABITAT and UNICEF

Figure 1 - Participants of the Stakeholders' Workshop in Maputo, Mozambique. Photo taken by Filisberto Afonso.

Table	  1	  –	  List	  of	  a%endees	  to	  the	  stakeholders’	  workshop	  on	  10	  July	  2012	  in	  Maputo

Institution Sector Number of Attendees
UNICEF Water & Sanitation 01
WaterAid Water & Sanitation 01
WSUP Water & Sanitation 02
UEM Meteorology & Physics 07
CPFAS Water & Sanitation 01
Municipal Council DUC 01
INGC Technical Department 02
UN-Habitat CCCI 01
CLASS-A Water & Sanitation 03
MICOA/DINAPOT DINAPOT 01
DNAIDES Sanitation 01
CHA Sanitation 01
CMM/DMI/DAS Sanitation 02
Impacto Ltd GIS 01
TOTAL 25

41



Annex 3 - Prioritisation of adaptation options - stakeholder workshop 

After completion of Exercise 3,  each group chose two group members (Figure1) to select 4 of the adaptation solutions 
that should be prioritised.  Their answers were entered in the ICLEI tool. 

Member 1: Group 1 – Wind and Flooding

Secure buildings – to build wind resilient buildings as 
house walls are very weak

Flood mapping and monitoring – if communities know 
where the risk zones are they will be more secure

Stormwater channels  - to give the stormwater a more 
secure direction

Extend flood protection infrastructure– to avoid water 
coming into their homes

Member 2: Group 1 – Wind and Flooding

Improve water treatment  systems – this will avoid cholera 
outbreaks during floods

Member 1: Wind and Rising Sea Level

Regulate drainage discharge – according to colleagues 
that work in the municipality the legislation already exist, 
but it is necessary to enforce its implementation

Risk and vulnerability maps – INCG already produce 
some risk maps

No low lying development – there are in Maputo some 
new buildings in low lying areas

Early warning system by law –  INCG has the system 
however needs monitoring and control

Member 2: Wind and Rising Sea Level

Access route  – in case of any emergency due to flooding to 
evacuate the area easily

CEPA – in order to raise community awareness of the flood 
risks

Rainwater harvesting – to  harvest rainwater in a flood event 
as surface water will be contaminated

Rainwater treatment – if the rainwater has been harvested, 
they will need to treat it in order to consume it

Wind break trees along the highways – in coastal areas to 
avoid sand accumulation in urban areas 
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Member 1: Wind and temperature

Urban planning   - avoid channeling wind and insulate 
buildings so as to maintain a cool ambient 
temperature

New building material – create stronger buildings, 
more able to withstand strong winds

Plant trees – to improve soil infiltration and provide 
shade

Green spaces – to improve soil infiltration and offset 
high temperatures

Member 2: Wind and temperature

Structural building policy – a plan and its application are 
required

Land planning – before building is necessary to plan land use

Financial resources – no justification as it is essential

Prioritisation of adaptation options – Community workshop

The community  grouped similar initiatives that had been identified as areas for action in each of the climate variables. 
For instance CEPA was identified as an action area to build resilience against all climate variables. Five initiatives were 
then prioritised by  the workshop participants. These adaption options were deemed the most urgent areas of action to 
build resilience of the community  to climate change and poor sanitation. These initiatives will be discussed with local 
government and developed as SMART goals.

Adaption Options Description Responsibility 
CEPA and sensitisation Education and awareness building with 

community and local government on the risks of 
climate change and action that can be taken to 
build resilience 

Community and municipality 

Cleaning Cleaning and maintenance of drainage system 
and good management of solid waste to 
reduce clogging of drainage systems 

Community and municipality

Improved urban planning Better urban planning of drainage systems to 
ensure better drainage and access roads. This 
should be done in consultation with the 
community.  

Community and municipality

Infrastructure improvement 
and adaption 

Climate proofing latrines (raising and provision 
of lids), building walls around houses and 
latrines to reduce flood damage.

Community and municipality

Improve pit emptying 
services 

Better pit emptying services (current sludge 
trucks cannot access narrow roads) to reduce 
faecal contamination during floods. 

Community and municipality

 

All adaptation options identified during the workshop were deemed to be the combined responsibilities of the community 
and the municipality. The view  of the participants was that clearly  defined roles for each of the stakeholders and planning 
for long term operations,  maintenance and support was critical to the effectiveness and sustainability  of adaptation 
interventions.     
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Annex 4. Institutional Interviews 

 

Questionnaire/ Interview on the workshop day 

The following conclusions can be drawn: 
• From 13 institutions, 6 institutions answered the questionnaire before the workshop, while 9 answered the questionnaire after the workshop; 
 • There was no variation between the answers before and after the workshop;  
• Some of the questions were not answered by the interviewees as they thought they were not applicable to their institution;  
• There was unanimity in terms of knowledge of current legislation in the field of sanitation, although some institutions are not aware of these laws;  
•There was a consensus that government, municipality, private sector, NGO and communities are responsible for provision of sanitation; 
• The need of cleaning and maintaining the drainage systems in Maputo was seen as a pressure to improve sanitation; 
•High water table was shown to be a common natural condition in Chamanculo-C; 
•WSUP projects were seen as successful sanitation programmes that are being implemented in Maputo;   
• Increase on heavy and short rains was seen clearly as climate change variable; 
• Funding to develop and support ongoing projects was seen as a challenge and solution to the sanitation problems in Maputo.  
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Climate change and institutional arrangements 
 Table  1 - Results of interviews before and during the workshop based on the questionnaire  
 

 Local environmental 
changes observed in the last 
10-20 years 

Reasons The main stakeholders in 
the provision of sanitation 

Existing Legal Framework Need and current pressures 
to improve sanitation 

Existing sewerage system 

CMM  The deforestation for housing 
construction 

Planned /unplanned growth 
and human migration 

The Government, CMM, 
private, NGOs, local 
associations 

Water policy, maintenance and 
sanitation strategies, and 
municipal posture are 
applicable 

Renovation of the sewer 
system, sanitation expasion to 
newly urbanized areas and 
housing growth  

Aquashare; GAS,  municipal 
water and sanitation groups 

INGC Irregular rains Unplanned development and 
human migration 

In general, municipality NA Cleaning and maintenance of 
drainage ditches 

NA 

DNA Development and increase of 
concrete buildings 

Rural /Urban human 
migration; occupation of urban 
land in a spontaneous and 
unorganized manner 

Government, CMM and 
communities organized by 
their community leaders and 
neighborhood organizations 

Urban water and 
sanitationstrategies, water law, 
regulations on water supply 
and saneamento. These  laws 
are applied. 

Increased investment for urban 
sanitation and peri-urban 

Stormwater drainage; 
Drainage and treatment of 
wastewater; 
Sewage drainage from low 
areas 

MISAU There is a tendency of creating 
some green space 

 
Expand the residential area 

Government, NGO, 
Municipality 

NA More effective dissemination 
of policies at all levels of 
society 

NGO, Private sectos and 
CMM 

CFPAS NA NA Residents of urban and peri-
urban “bairros” 

NA Creating a forum to discuss 
sanitation and wastewater 

NA 

IMPACTO Migration of fauna NA All public and private 
institutions, NGOs 

NA NA Yes: Mahotas and Laulane 
“bairros” 

UNICEF Disappearance of green parks 
and deforestation 

Lack of planning and human 
migration 

Peri-urban population Water policy; sanitation 
strategies; and master plan for 
sanitation. These are applied 

Maintenance of city drainage 
systems, improve collection of 
solid waste, and improve 
wastewater system 

NA 

WSUP Disorderly occupation of 
space/land 

War which led to large 
concentrations of populations 
in the outskirts of cities 
without proper monitoring of 
basic infrastructure 

CMM, AIAS, DNA, MISAU, 
CRA 

Water Act, National Water 
Policy, Strategy of peri-urban 
Water Supply and Sanitation, 
Municipal Postures; General 
Regulation of Residential 
Water Supply and Drainage of 
Wastewater and Stormwater. 
These are applied partially 

Adequate solutions to the peri-
urban areas; 
Fecal sludge treatment; 
Sustainable managment for 
fecal sludge systems. 
Yes, CMM works with private 
operators 

Yes, it is  CMM responsability 

WATERAI
D 

Soil and water pollution Lack of planning All (Governments, Community 
and private sectors) 

Sanitation as a right for every 
citizen. 
It is not applied. 

Planning with involvment of all NA 
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Sanitation in Chamanculo "C" 

Table  2  - Results of interviews before the workshop based on the questionnaire based on the questionnaire : Sanitation in Chamanculo "C" 

 Local environmental 
changes observed in the last 
10-20 years 

Reasons Existing Legal Framework Need and current pressures 
to improve sanitation 

Existing sewerage system Vision of the community on 
the natural conditions of the 
area 

CMM  The deforestation for housing 
construction 

Planned /unplanned growth 
and human migration 

Water policy, maintenance and 
sanitation strategies, and 
municipal posture are 
applicable 

Renovation of the sewer 
system, sanitation expasion to 
newly urbanized areas and 
housing growth  

Aquashare; GAS,  municipal 
water and sanitation groups 

Informal settlements; fairly 
high water table,  the 
neighborhood lacks water 
evacuation systems  

INGC Irregular rains Unplanned development and 
human migration 

NA Cleaning and maintenance of 
drainage ditches 

NA NA 

DNA Development and increase of 
armed concrete buildings 

Rural /Urbana human 
migration; occupation of urban 
land in a spontaneous and 
unorganized manner 

Urban water and 
sanitationstrategies, water law, 
regulations on water supply 
and saneamento. These  laws 
are applied. 

Increased investment for urban 
sanitation and peri-urban 

Stormwater drainage; 
Drainage and treatment of 
wastewater; 
Sewage drainage from low 
areas 

NA 

MISAU There is a tendency of creating 
some green space 

 
Expand the residential area 

NA More effective dissemination 
of policies at all levels of 
society 

NGO, Private sectos and 
CMM 

High water table at 
Chamanculo “C” 

CFPAS NA NA NA Creating a forum to discuss 
sanitation and wastewater 

NA NA 

IMPACTO Migration of species NA NA NA Yes: Mahotas and Laulane 
“bairros” 

NA 

 



 
47 

 
Table  3 - Results of interviews during the workshop based on the questionnaire: Sanitation in Chamanculo "C" 

Sanitation in Chamanculo "C" Stakeholder 

Vision of the community on the 
natural conditions of the area 

Existing successful programmes 
that are being implemented in 
neighboring communities 

Cultural habits that could affect 
the choice of a sustainable 
sanitation 

Use of tools to assist in planning 
and decision making related to 
sanitation 

Initiatives that his institution has 
taken in the event of flooding in 
the rainy season 

CMM  Informal settlements; fairly high 
water table;  the neighborhood lacks 
drainage systems  

WSUP Tchemulane Project, 
Kubasisa in Luis Cabral, Inhagoia A 
and B and Mavalane “bairros” 

Status related to privacy / use 
restricted or just family 

Joint planning in a participatory 
manner 

NA 

INGC NA NA NA NA Creation of local committees for 
risk management, mapping of areas 
prone to flooding 

MISAU High water table at Chamanculo Yes: Mafalala, Costa do Sol and 
Chamnculo D 

NA Yes: the collection of solid waste at 
the level of neighborhoods where 
Chamanculo is part 

Disseminate good nutritional 
practices from locally available 
produtos 

WSUP It does not work in the CMM, but 
they believe they have a very poor 
drainage;  high water table level and 
informal seattlment  

WSUP; WaterAid The community adapts well to 
proposed solutions, participating 
actively   

The CMM has participated in all 
phases of the project and donated 
space for the construction of toilet 
blocks, project approval, 
construction and monitoring 

Supports the improvement of 
sanitation and hygiene promotion 
campaigns 

WATERAID NA Yes: ecological sanitation in the 
neighborhoods of Inhagoia A&B 
and Luis Cabral. 
Promotion of improved latrines in 
the district Mavalane 

NA NA NA 
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Climate Change 

Table  4 - Results of interviews before and during the workshop based on the questionnaire  

Climate Change Challenges Stakeholder 

Awareness and perception of 
climate variability and climate 
trends 

The effects of climate 
change and its 
projections in the 
implementation of 
sustainable sanitation 
in Chamanculo "C" 

Differences in the planning and 
implementation processes of 
adaptation to climate change 

Challenges and possible solutions 

CMM  Increased rains out of season, 
temperature increase in winter season 

NA Funding, communities / areas to be 
covered. 

Funding and institutional arrangements by external support  
 

INGC The precipitation is concentrated in a 
short time 

NA NA Funding, institutional organization, climate change through the 
participation of all 

MISAU Irregular  rains Enhancing the 
dissemination of more 
practical methods 

There isn’t difference Financial resources for the development  of projects 

UNICEF Heavy rains with short duration, 
causing floods and infrastructure 
damange 

NA NA Funding, land planning and institutional organization in order to 
support support CMM in the system design and resource mobilization 

WSUP They are a reality for which we must 
take immediate  measures 

Urgent construction of 
adequate stormwater 
drainage and rainwater 
harversting measures 

It should be considered issues of 
flooding, water retention, and, erosion 
protection during planning  

Sustainability through training, information and capacity building 

WATERAID The climate is very varied NA NA Funding and climate change, planning and implementation with the 
involvement of all 

 


