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1. Description 

1.1. Name of beneficiary of grant contract: CIRPS ï Sapienza University of Rome 

1.2. Name and title of the Contact person: Prof. Silvia Macchi, Project Coordinator 

1.3. Name of partners in the Action: Ardhi University of Dar es Salaam (ARU) 

1.4. Title of the Action: Adapting to climate change in coastal Dar es Salaam (ACC DAR) 

1.5. Contract number: 2010/254-773 

1.6. Start date and end date of the reporting period: from 1
st
 of February 2011 to 31

st
 of January 

2012 

1.7. Target country(ies) or region(s): Tanzania, Dar es Salaam 

1.8. Target groups: Darôs municipalities and their wards laying on the Ocean coast 

Final beneficiaries: Inhabitants of Darôs coastal areas 

1.9. Country(ies) in which the activities take place (if different from 1.7): 
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2. Assessment of implementation of Action activities 

2.1. Executive summary of the Action  

ACC Dar project aims at improving the effectiveness of Darôs municipalities initiatives for supporting 

those coastal peri-urban dwellers partially or totally depending on natural resources in their efforts to 

adapt to CC impacts. More specifically, the action will improve the capacities of Dar's municipalities 

by providing them with enhanced methodologies for mainstreaming adaptation into their Urban 

Development and Environment Management (UDEM) strategies and plans, and by increasing their 

understanding of adaptation practices. The achievement of these objectives will contribute to the 

overall aim to improve the implementation of the National Adaptation Programme of Action of the 

United Republic of Tanzania. 

This report covers the period from the beginning of the action (1
st
 of February 2011) until the end of 

the first year of implementation (31
st
 of January 2012). CIRPS is the project coordinator, Ardhi 

University is the partner and Dar City Council (DCC) is acting as associate. The three Darôs 

municipalities of Ilala, Temeke and Kinondoni has been the main stakeholders in the action 

implementation. 

In the framework of the work package 1 ñImprove Understanding in Adaptationò, two huge surveys 

have been conducted: first, a questionnaire has been administered to almost 6000 households in Darôs 

coastal plain (5% of the estimated population) to investigate the livelihoods of the target population 

and their concern for CC; second, DCC representatives and Darôs municipal services staff have been 

interviewed to investigate their current activities related to UDEM and to CC adaptation, if any. The 

foreseen participatory activity will provide the added value of exploring local options of autonomous 

adaptation and to raise awareness on CC among inhabitants of the target area. The participatory 

methodology has been chosen and a feasibility study has been successfully concluded. 

In the framework of the work package 2 ñDevelop Methodologies for Designing Adaptation 

Initiativesò, two research teams are working in parallel. One is centred on the development of 

methodologies to monitor spatial changes in Darôs peri-urban settlements through Remote Sensing 

and GIS techniques and explore the link between land cover and climate change impacts. The other 

focuses on methodologies for exploring  vulnerability scenarios to a specific environmental 

phenomena, the seawater intrusion, that is already contributing to the degradation of those natural 

resources on which a large part of peri-urban livelihoods depend. Both research teams take into 

account skill and equipment already available at DCC, as well as their financial constraints,  to better 

tailor their work for the benefit of the target group.   

Next year the two working groups will continue to work on the methodologies merging and 

integrating their data with findings from WP1 analysis, to assess CC vulnerability scenarios and 

develop the methodology for participatory design that will be employed in the third year to define 

community based adaptation initiatives. 

As regards the work package 3 ñBuild the Capacity of Darôs Municipalitiesò in understanding CC 

issues, designing adaptation activities and integrating them in their UDEM strategies and plans, the 

assessment of the needs to be addressed in the training programme and the identification of the 

municipal officers and services who will be trained already started. Other progress related to the WP 3 

are expected during the second and third project year. The better understanding of actual and practical 

ways of addressing CC adaptation in coastal areas of Dar es Salaam from the WP1 survey results and 
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the methodologies developed under WP 2 will provide the basis for the capacity-building activity 

addressed to Darôs municipalities and the tools for the design of adaptive measures. 

The dissemination of the project activities and results, and the project coordination and management 

run throughout the whole project. 

Two factors should be underlined as playing a crucial role for the successful implementation of the 

project during the reporting period: first, the continuous cooperation between partners and among all 

personnel carrying on the activities; second, the strong commitment of the local authorities at all 

institutional levels (DCC, Darôs municipalities, community leaders and street leaders) and their 

availability to collaborate in the project goals achievement. 

2.2. Activities and results 

Three work packages have been designed in order to secure success in all the activities of the action 

and to achieve the expected results. A WP ñ0ò includes management and coordination activities. Each 

WP consists of several activities. The whole structure of the action and the functional relationship 

among all the sub-activities is shown by the following flow chart. 

 

 

Figure 1. Project methodology chart 
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WORK PACKAGE 1: ñIMPROVE UNDERSTANDING IN ADAPTATIONò  

The activities foreseen within the WP1 of the project are all devoted to the purpose of increasing 

knowledge on autonomous local capacity to adapt to CC and raising awareness on adaptation issues. 

Activity 1.1 ñInvestigate the livelihoods of population dependent on natural resources and their 

concern for CCò 

Objectives 

The main objective of the activity 1.1 is to provide an assessment of climate related concerns for 

population living in coastal Darôs unplanned and underserviced neighbourhoods and dependent on 

natural resources. 

Description of the activity 

The activity 1.1 has been planned in the following steps: 

1. Developing of the Household Questionnaire  

a. Development of a draft version  

b. Review of the draft version  

c. Final validate of the Household Questionnaire format 

2. Designing the Sampling Plan (define the population, choose the sampling method, é) 

a. Preliminary survey for sample determination 

b. Preparing a draft version, the revision and the final validation of the sampling plan 

3. Training the interviewers on questionnaire objective, administration methods and sample 

characteristics  

4. Planning questionnaire administration and timeframe 

5. Administering the questionnaire to the households 

6. Entering collected data in the data base system 

7. Data Validation  

8. Data Analysis  

a. Framework for the analysis to be performed  

b. Training workshop on Data Analysis  

c. Developing the database for data analysis 

d. Analysing data through univariate analysis, bivariate and trivariate analysis and multivariate 

analysis (where possible)  

9. Preparing a toolkit for DCCôs officers involved in the capacity-building activity under WP3 to 

transfer them the outputs of the analysis, the database and the survey methodology.  
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Achieved results 

During the first year project period the baseline survey has been designed and conducted focusing on:  

- what natural resources those people have access to,  

- how they use natural resources at their disposal,  

- what changes in climate and environment at large have been observed by them,  

- what strategies they have adopted to cope with those changes, 

- what strategies they foreseen to adopt in case of further change, 

-  gender roles in on-going and foreseen adaptation strategies. 

An agreement has been signed between CIRPS and the Institute for Research on Population and 

Social Policies, National Research Centre (CNR-IRPPS) in Rome, for the collaboration on the 

household questionnaire validation, on the design of the sampling plan and on the elaboration of the 

framework for the data analysis. 

The household questionnaire has been designed in collaboration by CIRPS and ARU, under the 

supervision of the CNR-IRPPS, on the basis of a pilot experience which involved 40 households from 

Kinondoni district, held in Dar in 2009 in the frame of a previous collaboration between the two 

partners. During this pilot study the features of targeted population have been identified and a 

household questionnaire has been tested. The project team reviewed that questionnaire format  to be 

tailored for the objectives of the WP1, and validated it by administering it to a sample drawn from the 

actionôs beneficiaries. 

The target population of the activity  is the people who live in coastal Darôs peri-urban areas, which 

prevalently consist of low-medium density unplanned and underserviced settlements.. Those people, 

whose livelihoods are partly or totally dependent on direct access to natural resources, are already 

experiencing a number of environmental changes and their related impacts (decreasing in water 

availability, loss of land on the seashore, etc.). In response to these changes they autonomously carry 

out adaptation activities (e.g. changing water sources, crop or livestock, land use, differentiating 

household activities, etc.). 

The target group of the survey was composed by a 5 percent sample of the households living in 

coastal Darôs peri-urban areas, who have been identified according to the following criteria: socio-

economic and cultural heterogeneity (different education, income, etc.), stable settlement in their 

place (at least 5 years),  livelihood dependent on both urban and rural activities and resources. Around 

6,000 households were selected randomly throughout the coastal plain. 

The main objective of the household questionnaire was to gather information on the livelihood 

strategies and environmental management practices by peri-urban dwellers, and their autonomous 

adaptation activities to cope with environmental changes. 

The questionnaire has been structured around four main areas of investigation: 

- Rural-urban interaction: (including economic flows, the flow of resources, socio-cultural 

relations and the movement of people): the aim is to explore interdependencies and relationships 

between peri-urban areas and the city centre as well as between peri-urban areas and rural 

districts; 

- Peopleôs access to resources (land, water, energy, shorelines, sea, raw materials, etc.): the aim is 

to investigate how and at what conditions people access to basic living resources; 



 

 

 

 

 

Interim Narrative Report 2011/2012 

Adapting Climate Change in Coastal Dar es Salaam  Page 9 of 90 

 

- Environmental management (water, waste, etc.): the aim isto identify, on one hand, resource use 

and the management regime, and on the other hand,  obstacles and opportunities in autonomous 

adaptation to environmental change; 

- CC (environmental transformations and autonomous adaptation strategies): the aim is to improve 

understanding of the environmental changes observed by residents of peri-urban areas, their 

perception of the causes of these changes and the strategies they have implemented to address 

them in both the short and medium-term. 

The complete format of the questionnaire is in the Annex 1 ñHousehold questionnaireò 

All 13 wards that are located in the Dar es Salaam coastal plain were identified as target area for the 

questionnaire administration and included in the survey. It entailed the necessity to redefine the 

sample size, the basic sampling unit being the household.  

Hence, a Pre-questionnaire Survey Field Work was carried out by ARU staff in Dar es Salaam coastal 

wards for estimating the number of households living in the target area. According to the latest data 

collected from the sub-ward offices, the total population size turned out to be a slightly higher than in 

2002 National Census (133,920 households instead of 120,000 households).  

The sample size (5%) was finally obtained from non-updated data provided by the local government 

(120.000 households) and the number of households selected for questionnaire administration was 

increased from 500 (as foreseen in the application form) to 6000. GPS equipments have been 

purchased for detecting coordinates of the households involved in the survey. Those information are 

particularly relevant to feed the outcomes of the activity 1.1 into the activity 2.1, to draw land use 

maps and explore the link between land cover and climate change impacts, and 2.2, for assessing 

vulnerability scenarios to seawater intrusion. Moreover, the georeferencing of interviewed households 

will allow to compare data coming from future surveys. 

Four interviewers have been trained by ARU on questionnaires reviewing the sections of the 

questionnaire. They were skilled to identify and classify the survey sub-areas into the three socio-

economic brackets ensuring that each of them was well-represented  and well-balanced in the survey. 

6000 household questionnaires have been administered by the trained interviewers supported by the 

local officers (at subward and at community level).  

An online form of the validate Household Questionnaire has been created, using the source Statistical 

Survey open source software LimeSurvey, and published on the project web site reserved area. It 

facilitated the input of the data collected by ARU interviewers and allowed any member of the project 

team to access remotely to the database. 5885 household questionnaires have been successfully 

entered in the database. 

The framework for the data analysis has been developed by CIRPS in collaboration with CNR-IRPPS 

and one week training workshop has been delivered by CIRPS staff in Dar to 20 master students and 

young researchers from ARU on the following topic (the detailed programme is in Annex 2 ñTraining 

course on data analysis): 

- sampling technique 

- use of statistical survey open source software Limesurvey for data collection  

- statistical methods for data analysis using statistic software  

The database error detection and correction and variables recodification has been carried out by 

CIRPS staff. 
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Figure 2. Household questionnaire distribution 
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At the moment the data analysis is under elaboration by CIRPS staff. Two different methodologies are 

applied:  

- firstly, univariate analysis (frequencies) and bivariate and trivariate analysis (two-way and three-

way cross-tabulation) will  be completed; 

- on the basis of their outputs, at least one multivariate analysis from cluster analysis, simple and 

multiple regression and path analysis, will be selected and performed 

Changes occurred with respect to the original action plan 

The work plan for Activity 1.1 changed respect the one proposed in the application form. The 

implementing period has been extended to February 2012 due to the increasing of the sample size 

from 500 to 6000 household units. This change also required an increase in ARU personnelôs months 

of work for questionnaire administration and data entry. 

Links with other project activities 

The Information collected under the activity 1.1, together the participatory activities (performed under 

activity 1.3) will provide the knowledge on perceived and observed climate change and autonomous 

adaptation strategies undertaken in the target area. 

The outcomes activity 1.1 will feed into activity 2.1 to validate the methodology for land cover 

mapping through remote sensing and digital mapping, support the elaboration of land use maps and 

explore the link between land cover and climate change impacts. They will also feed into activity 2.2, 

as they provide crucial information for assessing vulnerability scenarios to seawater intrusion and 

other climate change related phenomena. The whole survey procedure will be part of the toolkit for 

Dar Municipalitiesô officers involved in the future capacity-building under WP3. 

 

Activity 1.2: ñInvestigate Dar's institutional activities related to CCò  

Objectives 

The aim of the activity 1.2 is to investigate the awareness of CC issues at Dar es Salaam City Council 

(DCC) and municipal levels and to assess strengths, weaknesses, gaps and possibilities for 

improvement of ongoing UDEM strategies and plans relevant to CC adaptation.  

Description of the activity 

The activity 1.2 has been performed in the following steps: 

1. DCC and Dar Municipalities officersô involvement in the action 

2. Development of the survey methodology and tools 

a. Development of the questionnaire form 

3. Training for the interviewers 

4. Administration of the questionnaire 
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5. Data analysis 

6. Data analysis results reports 

Achieved results  

The first contact for DCC involvement in the action has been held by CIRPA and ARU with a formal 

letter before starting the activities. Some meetings between DCC, CIRPS and ARU have been held to 

introduce with the objectives and the expected results of the whole action and to agree the role of the 

City Council in its implementation. The team from ARU held a discussion with the City Director on 

various social-economic and environmental challenges the City is facing. The Director highlighted on 

projects, which the DCC is implementing on climate change. He notably cited a CDM project on 

flaring of methane gas generated at Vinginguti dumpsite which, DCC is implementing in 

collaboration with an Italian company. Other projects related to CC and described by the Director is 

on production of biogas from organic solid wastes. Regarding, climate change issues, the Director 

admitted that DCC has not done much on putting in place coping and adaptation measures. In view of 

this, the ACC Dar project provides an opportunity to enhance the capacity of DCC to deal with CC 

issues. The City Director attended the kick-off meeting held on 28th April 2011 and emphasized the 

need to assess climate related concerns for population living in coastal unplanned and unserviced 

neighbourhoods in search for robust adaptation strategies. It was also reiterated by the City Director 

the importance for the affected people to be informed about Climate Change impacts on their 

environment through public awareness campaigns as one of the strategies for building their resilience 

against its impacts.  

During the kick-off meeting held on 28th April 2011, participants from DCC and municipalities were 

requested to discuss on changes in the environmental conditions, which have been noticed in the past 

three years and to identify the main causes. They were also requested to identify measures to be used 

in coping with the identified changes in the environmental conditions. Changes in rainfall pattern, 

salination of water wells, reduction in agro outputs ï agricultural products and disappearance of some 

species in the ecosystem were identified as some of the changes in the environmental conditions. 

Global warming due to human activities, increase in population and poor governance were cited as 

some of the causes for the environmental conditions. Suggested measures for coping with the changes 

include streamlining of climate change issues into plans/projects, awareness raising on climate change 

issues and establishment of a monitoring framework at local level. Issues raised and discussed during 

the kick-off meeting  were used during the questionnaire preparation.  

The study was carried out at two main administrative different levels. The first was the City council 

level, which addressed the issues of interest with a focus on municipal council. The second level was 

the municipal one whereby the issues of interest were separately addressed for each of the three 

municipalities of Dar as Salaam City.  

The study has been carried out primarily through a questionnaire survey augmented by follow up 

interviews with selected respondents. The questionnaire has been designed in collaboration by CIRPS 

and ARU on the basis of a pilot experience held in Dar in 2009 in the frame of a previous 

collaboration between the two partners. The results from the pilot study have been used to improve 

the questionnaire. The questionnaire form used during the survey is shown in Annex 3 òOfficer 

Survey guiding questionsò 

Testing of the questionnaire for ascertaining if it will be able to capture information for which it was 

intended to acquire. A pilot study was conducted for testing the questionnaire. The main objective of 
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the pilot study was to determine if the questionnaire is able to capture the desired information from 

respondents. The final form of the questionnaire has been validated modifying some items.  

The target local authorities of the activity 1.2 were the DCC, the Ilala Municipal Council, the 

Kinondoni Municipal Council, and the Temeke Municipal Council. The target sources of data for this 

study were city and municipal council officials of services, departments, and sections already 

involved in CC related issues. Preliminary identification of the officials to be interviewed was done 

from the list of participants who attended the kick-off meeting held on 28th April 2011. Departments 

identified for the interviews at DCC are the following: 

- Urban Planning, Environment and Transportation 

- Waste Management 

- Works and Fire Rescue 

In the municipal councils, officials from the following departments were identified for the interviews: 

- Waste management, 

- Works and Water Department 

- Lands and Urban Planning 

- Natural resources and tourism 

- Agriculture and Livestock Development 

- Community Development 

ARUôs junior researchers have been trained by the Local Project coordinator to familiarize with 

objectives, methodology, content and intended outputs of the survey. Each question has been carefully 

scrutinised for ensuring that it was properly asked to enable respondents give the intended 

information. 

The questionnaire forms were administered face-to-face. For the officials who had no time for face-to-

face interview, the questionnaire forms were left to them for filling and they were collected later. 

Total number of questionnaires successfully administered and filled was 48. More in particular: 7 for 

DCC, 13 for Ilala Municipality, 14 for Temeke Municipality and 14 for Kinondoni Municipality. 

(Tables detailing the target group are in Annex 4 ñPersonal details of staff interviewed) 

The analysis of questionnaire survey results has been done using Microsoft Excel for quantitative 

results. Qualitative information has been directly extracted from individual questionnaire forms and 

edited. During editing, precautions have been taken against distortion of the responses. 

Since each municipality has unique social, economic and environmental conditions, four different 

reports have been prepared describing in details the survey findings and the most important 

conclusions that can be drawn from the information and data collected. The reports grouped the 

survey findings in the following main points: 

- Staff responsibilities and working experience 

- Administration linkages between municipal and ward/mtaa 

- Policies, plans and strategies for peri-urban (PU) areas 

- Social services deliverance in PU areas 

- Development changes in PU areas in past years 

- Main linkages and interdependences PU areas - city centres and PU areas ï rural areas 

- Groups of people, networks and organizations operating in PU areas 
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- Changes in environmental conditions in the past years in PU areas 

- Impacts of environmental changes in PU areas 

- Strategies undertaken by the municipal council to cope with environmental changes and reducing 

peopleôs vulnerability to impacts of environmental changes 

- Autonomous adaption activities to environmental changes in PU areas 

- Baseline study on PU environment, dwellers and livelihood 

- Reasons for environmental change 

Some conclusions could be already summarized here following. 

The DCC coordinates all the administrative, planning and developmental activities that require the 

participation of the three municipal councils (Ilala, Kinondoni and Temeke). Although several 

projects, strategies, policies and programs are being implemented at the moment for addressing 

various social, economic and environmental challenges there are no specific measures for addressing 

specific challenges, which are encountered by residents of the PU areas. Most of the interviewed 

officials had the opinion that the observed changes in environmental conditions in PU areas are 

caused by a combination of factors which are climate variability, irrational changes in the land use 

and inadequate environmental management. However, their observations could not be scientifically 

substantiated due to lack of published studies on socio-economic and environmental dynamics of PU 

areas. More in particular some conclusions for each municipality in Dar could be summarized as 

following. 

- All the respondents of Ilala Municipal Council were not very familiar with issues pertaining to 

CC and its impacts. Consequently, they could not link activities of their departments and how 

they can mitigate the impacts of CC. As a result, CC issues have not been mainstreamed in the 

plans, strategies, programmes and daily activities of the departments of the municipal council. 

Unless awareness on issues pertaining to CC impacts is raised among the officials of municipal 

council, mainstreaming of CC issues will not be realized. Consequently, municipal officials will 

not be able to formulate plans, projects, strategies and programmes, which are responsive to CC 

impacts for helping people to adapt and cope with them.  

- Most of the respondents in Kinondoni Municipal Council  seemed to be familiar with the term 

ñclimate changeò. However, they lack the capacity to empower residents of PU areas with 

necessary tools and skills for enabling them to cope with the changing environmental conditions 

and the associated impacts. Existing plans, strategies, projects and programs are largely focused 

on environmental protection and conservation rather than CC and adaptation. Mainstreaming of 

CC issues in development plans, strategies, programmes, projects as well as routine activities is 

yet to be done and approaches to effect the same are vaguely understood by the Municipal 

officials interviewed.  

- Many environmental changes which are related to climate effects observed in Temeke Municipal 

Council include: changes in water availability, change in rain pattern, changes in soil aridity, 

changes in soil fertility, and changes in humidity. The environmental changes observed in 

Temeke municipality are mainly attributed to climate variability, land use changes in the 

municipality, and poor environmental management. There are many cases of autonomous 

adaptation measures taken by residents of Temeke municipality to cope with CC effects 

including changes in crops grown and livestock raised and changes in house structure especially 

with a view to coping with flooding risks. Levels of awareness and general knowledge on CC and 
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its adaptation needs among Temeke Municipal Council staff is not sufficiently high. This implies 

that the capacity of the municipality to cope with the needs of climate change effects is 

inadequate. 

It was generally observed that the respondents have a limited analytical capability to effectively 

analyze CC potential impacts and to develop viable strategies for enabling City dwellers to adapt, 

cope and recover from CC effects. Therefore, to enable the City and Municipal Council officials 

implement the National Adaptation Programme of Action there is a dire need to enhance their 

understanding in issues pertaining to CC to enable them formulate plans, strategies, programmes, 

which will empower the city dwellers to adapt and cope with the CC impacts. 

Changes occurred with respect to the original action plan 

The activity 1.2 has been underestimated in the original action plan. To collect the necessary 

information to fully understand the state of the art of the activities carried out at the two main 

administrative levels in Dar es Salaam and of their administrative linkages, their awareness and 

knowledge about CC impacts and adaptation in PU areas it was necessary to involve in the survey 

officials from several departments and services. It required more efforts (4 months more) by ARU 

staff in encountering officersô availabilities due mainly to their time constraints. 

Data collection performed by ARU staff has been wider then foreseen. It includes part of the need 

assessment for capacity building planned in activity 3.1 

Links with other project activities 

Recommendations given on the basis of the findings of study conducted under activity 1.2 will feed 

into the preparation of the capacity building strategy under WP3 and data analysis results are part of 

the need assessment to better tailor the training programme. In addition, the activities of WP2 have 

benefited from the information collected during the survey for better tailoring the methodologies 

under development to DCC and municipal staffôs skills and experience.  . 

 

Activity 1.3 " Explore local options of autonomous adaptation and raise awareness on climate 

change"  

Objectives 

The third activity included in the WP1 aims to explore the local options for autonomous adaptation 

and to raise awareness on climate change through an innovative participatory methodology addressed 

to the target population, Darôs coastal plain inhabitants living in unplanned and underserviced 

neighbourhoods and depending on natural resources. 

 

Description of the activity 

The activity is spread along part of the first year and throughout the second year of the action. Its 

implementation is following these main steps: 
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1. Identify a participatory methodology 

2. Validation of the methodology with all the relevant stakeholders: 

a. ARU partners and students 

b. Community leaders 

c. People living in Dar PU coastal area 

3. Feasibility study in Dar 

a. Pilot exercise with students 

b. Pilot exercise with people living in the target area 

4. Participatory activity performed in two main cycles 

Achieved results 

During the reporting period the issue of what participatory methodology should be used to explore the 

options of autonomous adaptation to future climate change effects envisaged by the target population 

was studied and discussed among the project partners. 

Finally it was decided to use the ñParticipatory Theatre (PT)ò through the ñTheatre of the Oppressed 

(TO)ò tool, following Augusto Boalôs teaching. Participatory Theatre is a general term including all 

types of drama tools used to involve people in participation and Theatre of the Oppressed is 

considered as a main one. It consists in a set of tools aimed at allowing people to stage their everyday 

life issues. It involves the audience in a collective research of solutions. The main techniques chosen 

in the action are the Forum Theatre and the Image Theatre.  

The Forum Theatre consists in staging a situation considered by someone as oppressive, showing 

mechanisms and characters that make it become oppressive. These scenes are then presented to an 

audience. After seeing the play a first time, and after a short debate, the play will start again and the 

audience will be allowed to intervene and propose solutions. A facilitator fosters participation through 

games and questions. After any intervention and at the end the audience debates and decides what are 

the best solutions, options or alternatives to tackle or avoid the represented situation. 

The Image Theatre consists in using the body to create a statue, or an image representing a 

problematic situation. This is done silently. It allows to find out through the body, what are the 

oppressive situations, before language intervention, beyond intellectual capacities. This tool is very 

useful since it allows to communicate very clearly about an issue, even if people speak different 

languages. Also this tool requires a facilitator. 

Even if there were relevant experiences of TO developed in Africa, this methodology is innovative for 

two reasons. First, seemingly TO tool has never be used to explore peopleôs adaptation strategies to 

CC effects. Second, although there is a strong popular theatre tradition in Tanzania, no group has 

claimed to be involved in TO or registered on the yellow pages of the International TO organisations. 

Using drama for exploring local options of autonomous adaptation to CC allows to get information 

about people livelihoods entering in the intimate spontaneity of their everyday challenges. It could 

also confirm or infirm some information that have been already gathered. The strength  of such non-

formal methodology is based on the idea that people have more pleasure in staging their lives then in 

telling about them. If they play a situation it might be more easy to understand how they live on their 

territory, giving thus information that could escape to questions or a territory study. Theatrical tools 

also allow to discover through spontaneity matters that would never come unveiled in a conversation. 

In fact with TO, very problematic issues often emerge without censure and without provoking trouble. 
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It allows to work on personal stories but bringing them to a collective level. Attention never focuses 

on someone. Stories are build collectively in fact the audience can every time add some details, 

confirm or infirm some information thus allowing a sort of spontaneous verification.  

In the second semester of this reporting period a field visit and a feasibility study have been held in 

Dar es Salaam with the following specific goals: 

- to examine if organizing the whole process was possible.  

- to determine if community leaders would collaborate easily.  

- to find out if students could be involved, and what risk that would bring. 

- to verify if people, and which people, like the PT tools and would be ready to involve in a more 

demanding process.   

The feasibility study was therefore a first taste and a trial. Beyond organisational challenges, the idea 

was to discover whether some interesting scenes and useful information would come out, in a small 

workshop, with people not knowing yet TO and PT methodologies. 

Other challenges have been also assessed.  

- Would people accept to reveal their intimacy and involve in a drama project with a European 

facilitator, not fluent in Swahili, that would probably disappear after the project? 

- Would it be possible to organise workshops and shows without the facilitator, only one knowing 

the very specific and particular needs of a workshop and a show? 

- Would it be possible to mix people. Indeed we were very willing to involve be it people directly 

affected by CC on the coast, but we also thought involving the students that were leading the 

questionnaires could be useful. And we were wondering if it could be interesting to invite also 

community leaders or street leaders. So would all these people accept to play together, to act and 

re-act their lives, to share knowledge through a methodology were everybody is considered as 

equally having a treasure of knowledge ? 

The feasibility study consisted of two phases. First, a workshop has been held at the Ardhi University 

with some of the students involved in administering household questionnaire under activity 1.1, to 

experience them with the methodology and to train them in facilitating future cycles with the 

population. 

The second phase has been held at Mtongani, a subward of Kunduchi ward located on the coast of 

Kinondoni municipality, with ñice meldingò games or so called ñde-mechanizationò games involving 

35 people using both techniques: forum theatre and image theatre. During this second phase officers 

from Kunduchi ward and community leaders have been a strong point of reference to facilitate the 

organization of the pilot participatory exercise and to help relationships with the community. They 

were very collaborative and it was very important to share with them the objectives and tools of the 

participatory methodology. 
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Figure 3. Workshop held in Kunduchi (photo) 

 
The feasibility study findings answered positively to the following questions: is the whole process 

possible? Do the community leaders collaborate easily? Could the students be involved in facilitate 

the participatory activity? Do target people agree in participating and are they ready to involve in a 

more demanding process? could the Participatory Theatre generate some interesting knowledge on CC 

related issues? 

A large impact on knowledge on autonomous adaptive capacity is expected from the two next cycles. 

Furthermore the methodology has been welcomed in a very enthusiastic way by all the involved 

stakeholders: by partners from Ardhi University and by its students that will help the process in the 

next two cycles, by the community leaders and, most important, by the community participating in 

this pilot experience. 

A working paper has been delivered at the end of the study, including some recommendations and the 

planning for the participatory activity that will be held in Dar es Salaam during the second project 

year. 

Changes occurred with respect to the original action plan 

The starting point for the activities 1.3 has been postponed by two months as result of the delay of the 

kick off meeting. It has been extended in the second year of the project mainly for two reasons. Firstly 

the feasibility study was necessary due to the innovative methodology chosen and secondly two cycles 

spread during the whole year will ensure a stronger multiplier effects and consequently a more 

extensive impact rather than it was planned at the beginning of the action. 
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Links with other project activities 

It is expected a large impact on knowledge on the adaptive capacity of people living in coastal Darôs 

peri-ruban areas by the information collected through the participatory activities. PT workshops are 

expected to confirm, infirm or increase data already gathered through the survey performed in the 

activity 1.1, in particular as regards perceived and observed climate change related impacts and 

autonomous adaptation practices undertaken in the target area. Moreover, public events using Forum 

Theatre technique will allow audience to intervene and bring valuable knowledge for exploring future 

options for autonomous adaptation to CC impacts, thus providing crucial information for the 

assessment of vulnerability scenarios under activity 2.2. Finally, it is expected that peopleôs 

participation will be helpful in the identification of the actual obstacles to autonomous adaptation, as 

a key knowledge that will inform the design of community-based initiatives under WP 3. 

As for the activity 1.1 the outcomes and the methodology implemented will be part of the toolkit for 

Dar Municipalitiesô officers involved in the future capacity-building under WP3. 
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WORK PACKAGE 2: ñDEVELOP METHODOLOGIES FOR DESIGNING ADAPTATION INITIATIVES ò  

The activities foreseen within the WP2 of the project are addressed to the specific objective of 

developing methodologies for integrating adaptation activities into strategies and plans for UDEM in 

coastal unplanned and underserviced settlements. 

Activity 2.1 "Develop methodologies for monitoring changes in peri-urban settlements"  

Objectives 

The main objective of the activity 2.1 is to develop methodologies to monitor changes in Darôs peri-

urban settlements and enhance knowledge on peri-urban dynamics, in order to explore the impacts of 

urban development on natural resources and how it combines with CC effects in jeopardizing people 

livelihoods. More in particular the activity aims at improving the DCCôs planning services in 

understanding on-going processes of Land Cover and Land Use change and providing them with a 

toolbox for keeping updated their spatial database with little efforts through the use of techniques as 

remote sensing, Geographical Information Systems (GIS), spatial analysis and modelling. 

In activity 2.1 remote sensing is used to monitor Dar es Salaam changes through the years, acquiring 

multispectral images and analyzing data with image processing software for Land Cover 

classification. LANDSAT and SPOT satellites were chosen because of their spatial and spectral 

resolution, multitemporal images availability and in particular the very low (or free) data acquisition 

cost. 

Description of the activity 

The activity 2.1 has been planned in the following steps: 

1. Definition of image analysis methodology and required imagery for semi-automatic Land Cover 

classification.  

a. Collecting documents and scientific papers about remote sensing imagery and semi-automatic 

Land Cover classification 

b. Definition of required imagery and software for image processing 

2. Image acquisition and data analysis for Land Cover classification and evaluation of urban sprawl.  

a. Acquisition of imagery (LANDSAT and SPOT) 

b. LANDSAT analysis and SPOT analysis 

c. Land Cover Change detection 

d. Assessing Landscape variations and fragmentation 

3. Land Cover validation.  

a. Methodology of validation 

b. Land Cover validation 

4. Collaboration between CIRPS and ARU for sharing methodology. 

a. Internship in Rome 

b. Workshop in Dar 

5. Investigating Land Cover Change correlation with Climate Change. 
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a. Assessing Land Cover correlation with socio-economic data 

b. Assessing Land Cover correlation with environmental data 

6. Exploring Land Cover scenarios under CC  

7. Creation of a tool kit 

Achieved results  

A series of documents and scientific papers about remote sensing and pre-processing and processing 

of satellite imagery, has been consulted in order to design a methodology for Land Cover 

classifications, including the pre-processing of the images for the atmospheric effects correction and 

the masking of clouds and their shadows. The methodology developed has the following main 

characteristics: 

- an image based model DOS is used for atmospheric correction (Dark Object Subtraction) 

because it doesnôt need any additional information about atmospheric composition during the 

image acquisition (many images were acquired over 10 years ago), so it doesnôt need any in situ 

measurements and it is based on the assumption of the existence of dark objects (surface 

reflectance å 0) in the scene; 

- the images have been converted from Digital Numbers (DN) to surface reflectance, which is 

independent from incident energy and is related to surface materials; 

- a supervised classifications has been performed using the Maximum Likelihood algorithm; 

- in order to assess urban sprawl trend through the years a set of Landscape Metrics Indices was 

chosen to be calculated for Land Cover classifications 

The necessary imagery and software for image processing were identified accordingly. LANDSAT 

and SPOT satellites have been chosen because of their spatial and spectral resolution, multi-temporal 

images availability and the very low (or free) data acquisition costs. In details: 

- a number of LANDSAT images has been freely acquired from the USGS (U.S. Geological 

Survey) archive (http://landsat.usgs.gov/). 

- a number of SPOT images have been freely acquired from ESA archive (http://www.esa.int). 

- ERDAS Imagine 2011 software has been selected for image processing. 

- Esri ArcGIS 10 software has been selected for GIS analysis. 

- FragSTATS (free software) has been selected for Landscape Metrics Indices calculation. 

- GRASS has been selected as alternative open-source software for image processing. 

- Quantum GIS has been selected as alternative open-source software for GIS analysis. 

As regards LANDSAT images analysis, the methodology developed consist of the following steps 

(using ERDAS Imagine software): 

- Georeferencing images (not always required). 

- To create clouds mask and gaps mask. 

- To convert bands 1, 2, 3, 4, 5 and 7 from DN to reflectance, applying atmospheric correction. 

- To elaborate vegetation indices. 

- To apply clouds and gaps masks to every band converted in reflectance 

- To mosaic different (temporal) images converted in reflectance, in order to obtain a cloud-free 

and gap-free image. 

http://landsat.usgs.gov/
http://www.esa.int/
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- To create the 6 bands set, ready for classification. 

- To perform the Land Cover classification with a Maximum likelihood algorithm. 

As for outputs, 5 Land Cover classifications have been performed from LANDSAT images for years 

2002, 2004, 2007, 2009 and 2011 (figure 4), and 23 LANDSAT images have been pre-processed in 

order to mosaic them in a cloud free scene. 

Due to the high cloud-cover percentage present in the scene, an high number of images needed to be 

acquired, in order to mosaic different images and obtain a cloud-free image of the whole area. A semi-

automatic mask for LANDSAT images has been implemented in the methodology, identifying clouds 

from the blue band (where cloudsô pixels have higher DN) and the thermal band (where cloudsô pixels 

have lower DN). 

After images classification 8 Landscape Metrics Indices for Land Cover change analysis have been 

calculated using the software FRAGSTATS (figure 5). 

As regards SPOT images acquisition, it needs to be completed to allow the Land Cover classification 

for the whole area. 

Land Cover validation and investigation of Land Cover change correlation with CC will take place in 

next semester.  

Collaboration between CIRPS and ARU for sharing methodology started this year. CIRPS hosted a 

researcher from ARU for a two-months internship. Main outcomes of the internship have been the 

following: 

- training on using of remote sensing methodologies for semi-automatic Land Cover classification 

and image analysis, and image acquisition and data analysis for Land Cover classification and 

evaluation of urban sprawl; 

- participation in the international conference on Urban impacts on climate change in Africa 

(Torino, November 2011) and presentation of a paper on ñClimate Change impacts and 

institutional response capacity in Dar es Salaam Tanzaniaò  

- first assessment about possible joint PhD research between CIRPS and ARU. 
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Figure 4. Land cover classification 



 

 

 

 

 

Interim Narrative Report 2011/2012 

Adapting Climate Change in Coastal Dar es Salaam  Page 24 of 90 

 

 

Figure 5. Landscape Metrics Indices 
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Changes occurred with respect to the original action plan 

SPOT images and ERDAS software acquisition suffered a delay because of respectively bureaucratic 

and importation issues. This produced a delay of three months in the beginning of the activity respect 

to the original action plan. Furthermore as regards LANDSAT analysis, due to the high cloud-cover 

percentage in the scene, an higher number of images than the ones planned needed to be acquired and 

processed. An increase of efforts and a postponement in the deadline of the activity 2.1 have been the 

direct consequences. 

Links with other project activities 

Activity 2.1 at the state of the art needs to cross its analysis with data gathered under activity 1.1 to be 

completed. 

A semi-automatic procedure and a related toolkit is under development for land cover analysis. This is 

the main innovation for activity 2.1 and it will allow DCC for easily updating land cover and land use 

maps in the future. It is worthy to be mentioned that the production of updated maps by the DCC GIS 

unit will not require additional costs for acquiring new satellite imageries as the procedure has been 

tailored to data provided by Landsat and SPOT for free or at very little expense. Also in this case, the 

developed toolkit will support the transfer of the procedure to DCC officers during the capacity 

building activities under WP 3. 

 

Activity 2.2 " Develop methodologies for exploring CC vulnerability scenarios"  

Objectives 

The activity 2.2 has the main objective to develop methodologies for exploring CC vulnerability 

scenarios with particular reference to the seawater intrusion into the Dar es Salaam coastal aquifer, a 

phenomenon which is already contributing to the degradation of those natural resources on which a 

large part of peri-urban inhabitants depend. 

To achieve its goal, the activity involves the performance of different subtasks all aimed both to 

understand the local dynamics ruling the environmental phenomena and to study its temporal 

evolution through specific indicators. 

Description of the activity 

In particular the activity 2.2 action plan foresees the following steps:  

1. Historical data collection 

2. Hydrogeological survey campaign 

a. Definition of a methodology for conducting groundwater monitoring campaigns in Dar es 

Salaam coastal aquifer 

b. Design a borehole monitoring network 

c. Perform field measurements 
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3. Organizing a digital geo-database 

a. Database architecture definition and creation 

b. Data entry in the database  

4. Studying seawater intrusion evolution in Dar es Salaam coastal aquifer  

a. Definition of a methodology for the analysis of seawater intrusion phenomenon 

b. Seawater intrusion mapping 

5. Review and choose methodology for exploring vulnerability scenarios under CC  

6. Short training course in Ardhi University 

7. CC vulnerability scenarios as regards seawater intrusion phenomenon 

a. Assessing seawater intrusion phenomenon correlation with environmental characteristics 

under CC effects (execute hydrogeological balance and study tidal effect) 

b. Assessing seawater intrusion phenomenon correlation with socio-economic characteristics of 

the settled population (evaluate community dependence on groundwater) 

c. Develop vulnerability scenarios 

8. Creation of a tool kit 

Achieved results  

A series of documents and reports provided by public authorities, academic researchers and 

international cooperation agencies have been collected. Historical data collected for analyzing 

seawater intrusion phenomenon and CC effects on seawater intrusion evolution have been the 

following: 

- Precipitation and Temperature, from Dar es Salaam meteorological stations. Data have been 

collected for three gages with reference to last 50 years. 

- Tidal excursion, obtained from Tanzania Ports Authority (http://www.tanzaniaports.com) and 

from the Sea Level Center of Hawaii University (http://uhslc.soest.hawaii.edu/). Tidal excursion 

data (annual, monthly and daily) have been collected with reference to last 10 years 

- Hydrogeological characteristics, got by academic studies, JICA reports (Japanese International 

Cooperation Agency), and DDCA Borehole Reports (Drilling and Dam Construction Agency). 

Almost 280 DDCA Borehole Reports (groundwater physical and chemical parameters and 

geological stratigraphy corresponding to the date of borehole construction) have been collected 

and digitized. 

- Groundwater physical and chemical characteristics, obtained from DDCA Borehole Reports. 

A methodology to analyze groundwater physical and chemical characteristics has been defined in 

order to have a set of current data useful for evaluating the evolution of the seawater intrusion 

phenomenon. Different types of monitoring campaigns are required to establish the boundary 

conditions, to be used in the analysis of correlation between seawater intrusion and CC. After 

http://uhslc.soest.hawaii.edu/
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designing the monitoring boreholes network, the future monitoring campaigns will be performed 

following this scheme (type of data to be collected and different temporal scales for survey activity): 

 

Monitoring campaigns Temporal scales Data to be collected 

Long term monitoring activity 

involving the whole boreholes 

network 

2 times in about 9 months: at the 

beginning (after the ñlittle rainy 

seasonò) and at the end (before 

the ñlittle rainy seasonò) 

SWL measure, 

Phys-Chem parameters in situ 

measure,  

water samples collection for the 

laboratory analysis. 

Monthly monitoring activity 

involving only a sub-group of 

boreholes 

Each month SWL measure,  

Phys-Chem parameters in situ 

measure 

A short term monitoring 

activity just for few boreholes 

located strictly near the 

coastline (in order to study the 

tidal effect on groundwater 

salinity) 

2 times per day during an entire 

week, but not necessary in a 

specific month 

SWL measure,  

Phys-Chem parameters in situ 

measure 

 

According to the methodology for conducting groundwater monitoring campaigns, a borehole 

monitoring network has been designed in three steps. Firstly, the study area boundary has been 

defined starting from the morphological and geological characteristics of the Region of Dar es 

Salaam. It only includes the coastal sandy plain (the focus of the study is on Dar es Salaam coastal 

aquifer, located in Quaternary sand deposit), extending from the Indian Ocean towards inland, 

including the whole metropolitan area and some peri-urban areas (not located in the plateau). 

Secondly, since the analysis of seawater intrusion phenomenon will be conducted in a GIS 

environment, 133 boreholes were localized on field and georeferenced by GPS coordinates. Thirdly, a 

sub-group of georeferenced boreholes, 90, have been selected following these criteria: 

- Availability of groundwater historical data in the same water point(DDCA Reports); 

- Uniform spatial distribution of the monitoring boreholes inside the study area; 

- Borehole depth: the monitoring borehole has to tapped from the study coastal aquifer; 

- Boreholes accessibility: owners availability to use their boreholes for the monitoring campaign, 

and borehole characteristics (borehole diameter, presence of pump, etc.), in order to perform 

easily the in situ measures.  

The boreholes monitoring network was designed by CIRPS staff in collaboration with ARU staff in 

Dar es Salaam. Due to the fact that in Temeke and Ilala municipalities the boreholes are community 

ones, CIRPS and ARU staff have been supported during the field visits by the officers of the Water 

Division (Planning Department) of the Municipality. This was not necessary in Kinondoni where 

almost all the boreholes are private. 
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Figure 6.  Georeferencing boreholes (photo from field work activity)  

 

 

 

Figure 7. Selecting boreholes to be included in the monitoring network (photo from field work activity) 






























































































































