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ANNEX VI
INTERIM NARRATIVE REPORT

1. Description

1.1. Name ofbeneficiary of grantontract CIRPSI Sgienza University of Rome

1.2. Name and title of th€ontactperson Prof. Silvia Macchi, Project Coordinator
1.3. Name ofpartnersn theAction: Ardhi University of Dar es Salaa(ARU)
1.4. Title of theAction: Adapting to climate change in coastal Dar es Salaam (ABR)D

1.5. Contractnumber 2010/254773

1.6. Start dateandend dateof thereporting periodfrom 1% of February 2011 to 31of January
2012

1.7. Targetcountry(ies)or regions): Tanzania, Dar es Salaa

1.8. TargetgroupsDar 6 s muni ci palities Oaeardcoasthei r war ds

Final beneficiariesl nhabi t ants of Dar 6s coast al areas

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

2.1.Executive summary of the Action

ACC Dar projectaimatimprov i ng t he effectiveness of Dardéds mun
those coastal petirban dwellergartially or totally depending on natural resourtetheir efforts to

adapt to CAmpacts More specifically, the action will improve the capaastiof Dar's municipalities

by providing them with enhanced methodologies for mainstreaming adaptation intdJthai
Development and Environment Managem@dbDEM) strategies and plans, and by increasing their
understanding of adaptation practic@he adievement of these objectives will contribute to the

overall aimto improve the implementation of the National Adaptation Programme of Action of the

United Republic of Tanzania

This report covers the period from the beginning ofabiéon (1*' of Februay 2011) until theend of

the first year of implementatiorB{*" of January 2012)CIRPS is theproject coordinatqrArdhi
Universityi s t he partner and Dar City Counci l (DCC)
municipalities of llala, Temeke and Kingdoni has been the main stakeholders in the action
implementation.

In the framework of thevork package il mpr ove Under standing in Adapt
have been conducted: first, a questionnaire has been administered to almost 6000 houdelzolddirs

coastal plain5% of the estimated population) to investigate the livelihoodtetargetpopulation

and their concern fo€C; secondDCCrepresat at i ve s a n d sel@aes étaff havaibednc i p a |
interviewed to investigate their current acied related taJDEM 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 thework package 2i Devel op Met hodol ogi es for [
I nitiatives?o, two research teams theadeelopma ofki ng i
met hodol ogi es to moni t o-urbas getlémerds!throuagh Renpte Sensing Dar
and GIS techniqueand explore the link between land cover and climate change impaesother

focuses onmethodologies for exploring vulnerability senariosto a specific environmental
phenomena, the seawater intrusion, that is already contributing to the degradation of those natural
resources on which a large part of pathan livelihoods dependBoth research teams take into

account skill and equipemt 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 ridings from WP1 analysis, to assess CC vulnerability scenands
develop the methodology for participatory design that will be employed in the third year to define
community based adaptation initiatives.

As regards thevork package i Bui | d t hoef (Daapradcsi tMuni ci pal i ti eso
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 thiajectyear. The better understanding of actual and practical
ways of addressing CC adaptation in coastal areas of DatassrBSmom the WPurveyresults and
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the methodologiegdevelopedunder WP 2 will provide the basis for the capaeltyilding activity
addressed to Darés municipalities and the tool s

The dssemination of the project adities and resultsand the projectoordination andnanagement
run throughout the whole project.

Two factorsshouldbe underlinedas playing a crucial role for the successfinhplementationof the

projectduring the reporting periodir§t, thecontinuouscooperatiorbetween partners and among all

personel carrying on the activities;esond, the strong commitment of the local authorities at all
institutional l evel s (DCC, Dar 6s muniaditheial i t i e s
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 toachievethe expected results. WP fi Oiiicludesmanagement and coordinatiottigities. Each

WP consistsof several ativities. The whole structure of the action and thenctional relationship

among all the subctivities is sbwn by the following flow chart.

Adaptmg to Climate Change in Coastal Dar es Salaam (ACCDar)

! Al.2 Al.l

i|| Investigate Dar's Investigate !

(il instiutional people’s e A2.1 ,A 22 A23
A 3.1 || activities related livelihoods and ||| develop methodologies for :
Need to CC CC concern !

assessment
and training
strategy A 3.2 ‘ ! ¢
design Capacity i A13 '
building for | || Explore local options of - exploring CC vulnerability
municipal autonomous adaptation and i scenarios
staff and i raise awmareness on CC i

CC EXPOSURE

= monitoring changes in
peri-urban settlements

ADAPTIVE
CAPACITY

< B local NGOs | i}
A33 \ ¥ 4

Mid term
conference

(i = designing community-
A34 v " based adaptation Initiatives
Supportin | i
adaptation
initiatives
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KNOW LEDGE
DISSEMINATION

Figure 1. Project methodology chart
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WORK PACKAGE 1: il MPROVE UNDERSTANDING IN_ ADAPTATION 0

The activities foreseen within the WP1 of the project are all devoted to the purpexeafing
knowledge on autonomol@cal capacity to adapt ©©C and raising awa&ness oradaptation isses

Activity 1.1 flnvestigate the livelihoods of population dependent on natural resources and their
concern for CCo

Objectives

The main objective of thectivity 1.1 is toprovide an assessment of climate related concerns for
popul ation | i viumpgnnddand wierskrsiced heighbaunhdbds and dependent on
natural resources.

Description of the activity
The activity 1.1 has been planned in the following steps:
1. Developingof the Household Questionnaire
a. Development of araft version
b. Reviewof thedraft versim
c. Final validateof theHousehold Questionnaifermat
2. Designingt he Sampling Plan (define the populati on,
a. Preliminary survey for sample determination
b. Preparing a draft version, the revision and the final validation ofaimgling plan

3. Training the interviewerson questionnaire objective, administration methods and sample
characteristics

Plaming questionnaire administration and timeframe
Administeiing the questionnairt the households
Enteiing collected data in the dabase system

Data Validation

© N o g A

Data Analysis

a. Framework for the analysis to be performed
b. Training workshop on Data Analysis

c. Developingthe database for data analysis

d

Analysingdatathrough uivariate analysisivariate and trivariate analysid nultivariate
analysis where possible)

9. Preparinga toolkit for DC@ sfficers involvedin the capacitypuilding activity under WP3to
transferthemthe outputs of the analysis, the database and the smetiypdology.
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Achieved esults
During the firstyearproject periodthe baseline survey has bedesigned andonductedocusing on

- what natural resources those people have access to,

- how they use natural resources at their disposal,

- what changes in climasnd environment at lardgeave 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,

- genderoles in ongoing and foreseen adaptation strategies.

An agreementas been signed between CIRPS #malinstitute for Research on Population and
Social Policies, Natioral ResearchCentre (CNRIRPPS)in Rome for the collaboration orithe
householdquestionnairevalidation on the design of thesamplingplan andon theelaboration of the
framework for the data analysis

The household questionnaire has been designed in collaborafiddlRPS and ARU under the
supervision othe CNR-IRPPS on the basis of a pilot experience which invold&households from
Kinondoni district, held in Dam 2009in the frame ofa previouscollaboration betweethe two
partners. During this pilot study thieatures of targeted population hakeen identified and a
household questionnaire has been testle. project teameviewedthat questionnairéormat to be
tailored for the objectives of the WPdndvalidatedit by administeing it to a sample drawn from the
a c t ibenefiGiaries

The warget population of the activitys thepeoplewh o | i ve i n aransreasthichDar 6 s

prevalently consist ofow-medium densityunplanned and uterservicedsettlements.Those people,
whoselivelihoods are partly or totally dependent on diractess to natural resourcese already
experiencinga number ofenvironmental changes and itheelated impacts (decreasing in water

availability, loss of land on the seashore, etc.). In response to these changes they autonomously carry
out adaptation divities (e.g. changing water sources, crop or livestock, land use, differentiating

household activities, etc.).

The targetgroup of the survey was composed by a 5 percent sample dfotleeholddiving in
coast al -uanrategswhp bawe been ideified according to the following criteriaocio
economic and cultural heterogeneity (different education, income, stable settlement in their
place(at least 5 years), livelihoatependenon both urban and rural activities and resourdesund
6,000householdsvereselected randomly throughout the coastal plain.

The main objective of théouseholdquestionnairewas to gather information on the livelihood
strategies and environmental management pracbiggseriurban dwellers, and their autonounso
adaptatioractivitiesto cope withenvironmental changes.

The questionnairbas beestructured around four main areas of investigation:

- Ruralurban interaction (including economic flows, the flow of resourcesociocultural
relationsand themovementof people):ithe aim is to explorenterdependencies and relationships
between perurban areas and the city centie well asbetween perurban areas and rural
districts

- P e o p lcemss 0 regources (land, water, energy, shorelines, sea, raw matriplhie aim is
to investigate how and at what conditions people access to basic living resources
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- Environmental managemefwater, waste, etc.jhe aimisto identify, on one hand, resource use
and the management regime, and on the other hand, obstad®pportunities in autonomous
adaptation to environmental change;

- CC (environmental transformations and autonomous adaptation stratéiggeaim is to improve
understanding of the environmental changes observed by residents -afbjeriareas, their
perception of the causes of these changes and the strategies they have implemented to address
them in both the short and medidarm.

The complete format of the questionnaire is in t

All 13 wards that are located in tiear es Salaam coastal plain were identified as target area for the
questionnaire administration and included in the surliegntailed the necessity to redefine the
sample size hie basic sampling unlteingthe household

Hence, &Prequestionnaire Suey Field Work was carried out by ARU staff in Dar es Salaam coastal
wards for estimating the number of households living in the target Acearding to the latest data
collected from the sulvard offices, the total population size turned out t@Iséightly higherthan in
2002 National Censu4.83,920 households instead of 120,000 households)

The sample size (5%) was finalbptainedfrom nonupdated data provided by the local government
(120.000 households) and the number of households selectedestiognaire administration was
increased from 500 (as foreseen in the application form) to 686& equipments have been
purchased for detecting coordinates of the households involved in the survey. Those information are
particularly relevant tdeedthe outcomes of thectivity 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 intrusibforeover, the georeferencing of interviewsaliseholds

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 surveyaids into the three soei
economic brackets ensuring that each of them wasreyglesented and wdlalanced 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 interviessend 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 @R@&aboration withCNR-IRPPS

and one week training workshopdbeen delivered by CIRPS staff in Dar to 20 master students and
young researchers from ARU on the following topi
course on data analysis):

- sampling technique
- use of statistical survey open source safevL.imesurvey 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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At the moment the data analysis is under elaboration by CIRPSTstafflifferent methodologieare
applied

- firstly, univariate analysis (frequenc)eendbivariateand trivariate analysis (twaay and three
way crosgtabuktion)will be completed

- on the basis of their outpuytat least one multivariate analysis fratuster analysis, simple and
multiple regressiomndpath analysiswill be selected angerformed

Changes occurred with respect to the origiaation plan

The work plan for Activity 1.1 changed respect the one proposed in the application form. The
implementing period has been extended-&bruary 2012iue to the increasing of the sample size

from 500 to 6000 household units. This change also required andnereai n ARU per sonnel
of work for questionnaire administration and data entry.

Links with other project activities

The Information collected undéne activity 1.1, togethethe participatoryactivities(performed under
activity 1.3) will provide tle knowledge on perceived and observed climate change and autonomous
adaptatiorstrategiesindertaken in the target area.

The outcomes activityl.1 will feed into activity 2.1 to validate the methodology for land cover
mappingthrough remte sensing and digl mapping, support the elaborationlahd use maps and
explore the link between land cover and climate change impeoey will also feed into activit@.2,

as they provide crucial information fassessing vulnerability scenarios to seawater inmusial
other climate change related phenomena. The whole survey procedure will be part of théotoolkit
Dar Municipalitie®d o f involeedin the future capacitpuildingunder WP3

Activity 1. 2: il nvestigate ELr0' s institutional

Objectives

The aim of the activity 1.2 is to investigate awareness of CC issussDar es Salaam City Council
(DCC) and municipal levelsand to assess strengths, weaknesses, gaps and possibilities for
improvement of ongoing UDEM strategies andnglaelevant to CC adaptation.

Description of the activity
The activity 1.2 has been performed in the following steps:
1. DCC andDar Municipalitiesofficer i nvol vement in the action
2. Development of the survey methodology and tools
a. Development of the queshoaireform
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 stairig 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 tthagade of the

City Council inits implementation. Theéeam fromARU held a discussion i the City Director on

various sociakconomic 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 atndinguti 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
admittedthat 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 Directattendedhe kick-off meeting held on 28tipril 2011 and emphasized the

need to assess climate related concerns for population living in coastal unplanned and unserviced
neighbourhoods in search for robust adaptation giegtdt was also reiterated by the City Director

the importancefor the dfected 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 kickoff meeting held on 28th April 2011, participafitom DCC and municipalitiesere
requested to discuss on changes in the environmental conditions, which have been noticed in the past
three years and to identify the main cau3dwy were also requested to identify measures to be used

in coping with theidentified changes in the environmental conditions. Changes in rainfall pattern,
salination of water wells, reduction in agro ouduagricultural products andshppearance of some
species in the ecosystem were identified as some of the changesenvittmmental 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 climatehange 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 kickoff meeting were used during the questionnaire preparation.

The study wagarried 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 sepasatdigssed for each of the three
municipalities of Dar as Salaam City.

The study hAs beencarried out primarily through a questionnaire survey augmented by follow up
interviews with selected respondene questionnairbas been designed in collaboratinCIRPS

and ARU on the basis of a pilot experience held in Dar in 2009 in the frame of a previous
collaboration between the two partneféie results from the pilot studyave beerused to improve

the questionnaire. The questionnairenfoused durig the survey is shown iPAnnex 30 Of f i cer
Surveyguiding questions

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. Thebieative of
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the pilot study was to determine if the questionnaire is able to capture the desired information from
respondentsThe final form of the questionnaire has been validatedifying some items.

The target local authorities of the activity Iwire the DCC, the llala Municipal Council,the
Kinondoni Municipal Council, anthe Temeke Municipal CouncilThe target sources of data for this
study were city and municipal council officials of services, departments, and sections already
involved in CC relatedissues.Preliminary identification of thefficials to be interviewed was done
from the list of participants who attended the kidkmeeting held on 28tApril 2011. Departments
identified for the interviews d&CC are the following

- Urban Planmg, 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

- Naturalresources and tourism

- Agriculture and Livestock Development
- Community Development

A R U Gusior researchers have been trained by the Local Project coordinator to familiarize with
objectives, methodology, content and intended outputs of the survey. Eatibrgbas been carefully
scrutinised for ensuring that it was properly asked to enable respondents give the intended
information.

The questionnaire forms were administered faekace For the officials who had no time for fate

face interview, the qudsnnaire 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 llalaMunicipality, 14 for TemekeMunicipality and 14 for KinondanMunicipality.

(Tables detailing the target group améAnnex 4i Per s on al detai)s of staff

The analysis & questionnaire survey resultadibeendone using Microsoft Excel for quantitative
results. Qualitative informationds beendirectly extracted from individual questionnaire forms and
edited. During editing, precautiohgave beeftaken against distortion of the responses.

Since each municipality has unique social, economic and environmental conditions, four different
reports have been prared 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 experienc

- Administration linkages between municipal and ward/mtaa

- Policies, plans and strategies for panban (PU) areas

- Social services deliverance in PU areas

- Development changes in PU areas in past years

- Main linkages and interdependences PU are#y centes and PU aredsrural areas
- Groups of people, networks and organizations operatiRiiareas
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- Changes in environmental conditions in the past yedPdliareas
- Impacts of environmental change<Pid areas

- Strategies undertaken by the municipal council to cope with environmental changes and reducing
peopleds vulnerability to impacts of environme

- Autonomous adaption activities to environmental changP&Jiareas
- Baseline study oRU environment, dwellers and livelihood
- Reasons for environmental change

Some conclusions could beeddy summarized here following.

The DCC coordinates all the administrative, planning and developmental activities that require the
participation of the three municipal councils (llala, Kinondoni and Temeke). Although several
projects, strategies, policiemnd 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 Miassof the inteneéwed
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, adhsérvations could not be scientifically
substantiated due to lack of published studies on ssmmaomic and environmental dynamics of PU
areas.More in particular some conclusions for each municipality in Dardd be summarized as
following.

- All the respondents ollala Municipal Councilwere 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 baestreamed 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 na tealized. 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 Kinondoni Municipal Counit seemed to be familiar with the term
Aficli mate changebo. However, they |l ack the <cap:
necessary tools and skills for enabling them to cope with the changing environmental conditions
and the associated impacts. Eixigtplans, 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 obse/esh@keMunicipal

Council include: changes in water availability, asfge 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 environental 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 copng 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 changs eife
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. THere, 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 origatdion plan. To collect the necessary
information to fully understand thdate of the art of thectivities 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 efforteonths morepy ARU
staff in encountering officersé6é availabilities

Data collection performed by ARU staff has been wider then foreseenlutiéscpart of the need
assessmetior capacity buildingplanned in activity 3.1

Links with other project activities

Recommendations given on the basis of the findings of study conducted under aiwtl feed

into the preparation of the capigcbuilding 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 metbedolo
under development to DCC and municipal staffds

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 expltne local gotionsfor autonomous adaptation
and to raise awareness on climate change through an innovative participatory methaddtegged
to the target populationDar 6 s coast al pl ain i nhabdesgeaiceds | i vi
neighbourhoods andependingn 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 mthodologywith 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 activig performedn two maincycles

Achieved results

During the reporting period thissue of whaparticipatory methodologghouldbe useal to explore the
optionsof autonomous adaptatido future climate change effects envisagedhgtargetpopulation
was sudied and discussed amattig projecipartners

Finally it was decidedtouseh e A Parti ci patory Theatre (PT)o0 thi
(TO)O tool, foll owing Augusto Boal 6s teaching.
types of drama tools used tonvolve people in participation an@iheatre 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 reseafrgolutions. The main technigsiehosen

in the action aréhe Forum Theatrand the Imag&heatre

The Forum Theatreconsists in staging a situation considered by someone as oppressive, showing
mechanisms and characters that make it become oppressege $tenes 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 andjuestions. 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 g repeesenting 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 communieavery clearly about an issue, even if people speak different
languagesAlso this tool requires tacilitator.

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

two reasons. First, seemingly TO toollme@ ver be used to explore peopl
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 orgasisatio

Using dramafor exploring local options of autonomous adaptation to CC allowgetdanformation
aboutpeoplelivelihoods entdng in the intimate spontaneity of their everyday challenges. It could
also confirm orinfirm some information that haveeenalreadygatheredThe strength of suchnon

formal methodologys based on the idea that people have more pleasure in staging their lives then in
telling aboutthem 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 Stodgtrical tools

also allow to discover through spontaneity matters that would never come unveiled in a conversation.
In fact withTO, very problematic issues often emergéhaut censure and without provoking trouble.
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It allows towork on personal stories but bringing them to a collective level. Attention never focuses
on someoneStories are build collectively in faché¢ audience can every time add some details,
confirm orinfirm some information thus allowing a sort of spontaneous verification.

In the second semester of this reporting period a field visit d&adsibility studyhave been held in
Dar es Salaam witthefollowing specific goals

- to examine if organizing thwhole process was possible.
- todetermine if community leaders would collaborate easily.
- tofind outif 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 involvenore
demanding process.

Thefeasibility 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 peopleat knowing yet TO and PT methodologies.

Other challengebave beemlso 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 ¢fdje

- 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 peoptglylire
affected by CC on the coast, but we also thought involving the students that were leading the
guestionnaires could be useful. And we were wondering if it could be interesting to invite also
community leaders or street leaders. So would all theseeaopépt 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 phaséasstFa workshop has bedmeld at tle Ardhi University
with some of thestudentsinvolved in administering household questionnaire under activitytd.1,
experiencethem with the methodology and térain themin facilitating future cycles with the
population.

The second phase has been he¢lMongani,a subward of Kunduchi ward located the coasof

Kinondoni municipality wi t h Ai ce mel di nnméchamezabrosd gamméE
35 people using both techniques: forum theatre and image theatre. During this secoruffiglease

from Kunduchi wardand community leaders have been a strong point of reference to facilitate the
organization of the pilot participatory exercise and to help relationships with the comnilhety.

were very collaborative and it wagry important to sére with them the objectives and tools of the
participatory methodology.
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Figure 3. Workshop held in Kunduch{photo)

The feasibility studyfindings answeredpositively to the following questions: is the whole process
possible? B 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 gesemaednteresting knowledge on CC
related issues?

A large impact on knowledgen autonomous adaptive capacégyexpected from the two next cysle

Furthermore e methodology has been welcomed in a very enthusiastic way by all the involved
stakeholders: yopartners from Ardhi Wiversity 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 enth@fstudy including some recommendations ahd
planningfor the participatory activity that will be held in Dar es Saladumng the second project
year.

Changes occurred with respect to the origiaation plan

The starting point for the activities 1h&s 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 proggaty for two reasons. Firstly

the feasibility studyvas necessary due to the innovative methodology chosen and Ilggeandycles

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 ondmedgeon the adaptive capacitp f peopl e | i ving in
periruban areas by the&formation collectedhrough the participatory activities. PT workshops are
expected to confirm, infirm or increase data already gathered through the survey @eriorthe

activity 1.1, in particular as regargeerceived and observed climate chamgkted impactsand

autonomous adaptatigractices undertaken in the target area. Moreover, public events using Forum
Theatre technigue willllow audience to interverand bring valuable knowledder exploring future

options for autonomous adaptation to CC impacts, thus providing crucial information for the
assessment of vulnerability scenarios under activity E2.nal | vy, it i s expect
participation wil be helpful in the identification of the actual obstacles to autonomous adaptation, as

a key knowledge that will inform the design of commuitiised initiatives under WP 3.

As for the activity 1.1 theutcomesand the methodology implemented will be pafrthe toolkitfor
Dar Municipalitie®d o f involeedin the future capacitpuildingunder WP3

Interim Narrative Report 2011/2012
Adapting Climate Change in Coastal Dar es Salaam Pagel9 of 90



::-.. A(( DAR Adapting to Climate Change in Coastal Dar es Salaam

WORK PACKAGE 2: i BVELOP METHODOLOGIES FOR DESIGNING ADAPTATION INITIATIVES O

The activities foreseen within the WP2 of the project are addressedetspicific 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 perurban settlemerts"

Objectives

The main objective of the activity 2.1 is to
urban settlements and enhance knowledge orupleain dynamics, in order to explore the impacts of
urban development on natural resources el it combines with CC effects in jeopardizing people
livelihoods. More in particular the activity aims at improvitige D C C &lanning services in
understandingn-going processes dfand Cover and Land Use change and providing them with a
toolbox for keeping updated their spatial database with little effilwmtsugh theuse of techniques as
remote sensingseographicaliformationSystems(GIS), spatial analysis antodelling

In activity 2.1 remote sensing is used to monitor BmuSalaanchanges thragh the years, acquiring
multispectral images and analyzing data with image processing software for Land Cover
classification. LANDSAT and SPOT satellitesvere chosen because of their spatial and spectral
resolution, multitemporal images availability andparticular the very low (or free) data acquisition
cost.

Description of the activity
Theactivity 21 has been planned in the following steps:

1. Definition of image analysis methodology and required imagery for-aatoimatic Land Cover
classification.

a. Collecting documents and scientific papers about remote sensing imagery araligemdtic
Land Cover classification

b. Definition of required imagery and software for image processing
2. Image acquisition and data analysis for Land Cover classification and éwvalofatirban sprawl.
a. Acquisition of imagery (LANDSAT and SPOT)
b. LANDSAT analysisandSPOT analysis
c. Land Cover Change detection
d. Assessing Landscape variatiarsd fragmentation
3. Land Cover validation.
a. Methodology of validation
b. Land Cover validation
4. Collabomtion between CIRPS and ARU for sharing methodology.
a. Internshipin Rome
b. Workshopin Dar
Investigating Land Cover Change correlation with Climate Change.

o

Interim Narrative Report 2011/2012
Adapting Climate Change in Coastal Dar es Salaam Page20 of 90



:t A(( DAR Adapting to Climate Change in Coastal Dar es Salaam

a. Assessing Land Cover correlation with seetmnomic data
b. Assessing Land Cover correlation with envimtental data
6. Exploring Land Cover scenarios under CC
7. Creation of a tool kit

Achieved esults

A series of documents and scientific papers about remote sensing gimoqaesing and processing

of satellite imagery, has been consulted in orderdésign a methodology for Land Cover
classifications, including the pg@ocessing of the images for the atmospheric effects correction and
the masking of clouds and their shadows. The methodoltaygloped has the following main
characteristics:

- an image based mod&OS is used for atmospheric correction (Dark Object Subtraction)

because it doesnoét need any additional inforn
i mage acquisition (many images were acquired ¢
measurements and it is based on the assumption of the existence of dark objects (surface
reflectance & 0) in the scene;

- the images have been converted from Digital Numbers (DN) to surface reflectance, which is
independent from incident energy and is reldtesurface materials;

- asupervised 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 classifceti

The necessary imagery and software for image processing idenéified accordingly LANDSAT
and SPOT satellites have been chosen because of their spatial and spectral resolutiem moundt
images availability and the very low (or free) data asitjon costs. Irdetails

- a number of LANDSAT images has been freely acquired from the USGS (U.S. Geological
Survey) archiveHttp://landsat.usgs.ggv/

- anumber of SPOT images have been freely acquired from E&&eiottp://www.esa.int
- ERDAS Imagine 201%oftware has beeselectedor image processing.

- Esri ArcGIS 10 software has beselectedor GIS analysis.

- FragSTATS (free software) has besriectedor Landscape Metricsmdicescalculation

- GRASShas beerselecteds alternative opesource software for image processing.

- Quantum GlS$as beerselectedhs alternative opesource software for GIS analysis.

As regardsLANDSAT imagesanalysis the methodologyeveloped consistf the following steps
(using ERDAS Imagine software):

- Georeferencing images (not always required).

- To aeate clouds mask and gaps mask.

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

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

- To mosaic different (temporal) images converted in reflectance, in order to obtain afreleud
and gagree image.
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- To creataghe 6 bands set, ready for classification.
- To perform the Land Cover classification with a Maximum likelihood algorithm.

As for outputs 5 Land Cover classificatiortsave beemperformedfrom LANDSAT images for years
2002, 2004, 2007, 2009 and 20@ure 4) and23 LANDSAT imageshave beerpre-processedn
order to mosaic them in a cloud free scene.

Due to the high cloudover percentage present in the scene, an high number of images needed to be
acquired, in order to mosaic different images and obtain a-fteadmage of the whole are&.semi
automaticmask for LANDSAT images has been implemented in the methodology, identifying clouds
from the blue band (where cloudsdé pixels have hi
have lower DN).

After images classification8 Landscape Metricsndicesfor Land Cover change analydisive been
calculated using the software FRAGSTA(figure 5)

As regards SPOTmagesacquisition it need to be completedo allowthe Land Cover classification
for the whole area.

Land Cover validatiomnd irvestigaton of Land Coverchange correlation wit€C 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 twimonths internship. Main outcomes of the internship haemn tee
following:

- training on using of remote sensing methodologies for-semamatic Land Cover classification
and image analysis, and image acquisition and data analysis for Land Cover classification and
evaluation of urban sprawl;

- participation in theinternationalconference orlrban impacts on climate change in Africa
(Torino, November 2011)and presentation of a papen i Cl i mat e Change i mp
institutional response capacity in Dar es Salaam Tanzania

- first assessment about possible joint PaBearch between CIRPS and ARU.
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Class area [ha] Number of patches [n ]
25000 50000
20000 40000
15000 - 30000
10000 - 20000
5000 - 10000 -
0 - - 0 -
2002 2004 2007 2009 2011 2002 2004 2007 2009 2011
Year Year
Largest patch index [%] Mean patch area [ha]
2 2
1,5 1,5 -
1 1
0,5 1 0,5 1
0 - 0 -
2002 2004 2007 2009 2011 2002 2004 2007 2009 2011
Year Year
Area-weighted mean shape Area-weighted mean patch
index fractal dimension index
40 1,4
30 1,3
20 - 1,2
10 11
0 - 1
2002 2004 2007 2009 2011 2002 2004 2007 2009 2011
Year Year
Edge density [m/ha]
gg Land Cover classification
25 Classes
20 - I continuous Urban
18 i 11 - Discontinuous Urban
5 4
0 -
2002 2004 2007 2009 2011
Year
Figure 5. Landscape Metrics Indices
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Changes occurred with respect to the origiaationplan

SPOT images anHRDAS software acquisitn suffered a delay becauserekpectivelybureaucratic

and importatiorissuesThis produced a delay of three months in the beginning of the activity respect
to the original action plan. Furthermore as regdiSIDSAT analysis due to the high cloudover
percentage in the sceran higher number of images théhe ones planned needed to be acquired and
processedAn increase of efforts and a postponement in the deadline of the activitg\& lbeerthe
directconsequences

Links with other project actities

Activity 2.1 at the state of the art needs to cross its analysis with data gathered under actvibe 1.1
completed.

A semiautomatic procedure aratelated toolkit is under development for land cover analysis. This is
the main innovation for aiwity 2.1 andit 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 imageri¢eeaprocedure has been
tailored to data provided by Landsat and SPOT for free or at very little expense. Also in this case, the
developedtoolkit will support thetransferof the procedure to DCC officemduring the capacity
building activities under WP.3

Activity 2.2" Develop methodologies for exploring CC vulnerability scenarid's

Objectives

The ativity 2.2 has the main objective to develop methodologies for exploring CC vulnerability
scenarios with particular reference to the seawater intrusionhietDdr es Salaam coastal aquiter
phenomenomwhich isalready contributing to the degradation of those natural resources on which a
large part of perurban inhabitants depend.

To achieve its goal, the activity involves the performance of different shsbt@l 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 gedatabase
a. Database architecture definition and creation
b. Dataentry 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 mapm
5. Review and choose methodology for exploring vulnerability scenarios under CC
6. Short training course in Ardhi University
7. CC vulnerability scenarios as regargskeawater intrusion phenomenon

a. Assessing seawater intrusion phenomenon correlation with endrdamcharacteristics
under CC effects (execute hydrogeological balance and study tidal effect)

b. Assessing seawater intrusion phenomenon correlation with-eooimmic 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 colledtéstorical data collectedfor analyzing
seawater intrusion phenomenon and CC effects on seawater intrusion evbolad®nbeen the
following:

- Precipitation and Temperaty from Dar es Salaam meteorological statioData 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 Universihgtp://uhsic.soest.hawaii.eduTidal excursion
data (annual, monthignd daily) have been collected with reference to last 10 years

- Hydrogeological characteristicgot by academic studies, JICfeports(Japanese International
Cooperation Agency), and DDCBorehole Report¢Drilling and Dam Construction Agengy
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 characteristibsained from DDCA Brehole Reports.

A methodology to analyze groundwater physical and chemical charactehatcbeerdefined in
order to have a set of current datseful for evaluating the evolution of the seawater intrusion
phenomenon Different types of monitoring camgms are requiredto establish the boundary
conditions, to be used in the analysis of correlation between seawater intrusion addteCC
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designing the monitoring boreholes network, the future monitoring campaigns will be performed
following this schemetype of data to be collecteshddifferent temporal scales for survey activity):

Monitoring campaigns Temporal scales Data to be collected

Long term monitoring activity 2 times in about 9 months: at ti SWL measure,

involving the whole borehole| beginning (af er t he PhysChem parameters in sif

network seasono ) and & measure.
the Alittle r @
water samples collection for th
laboratory analysis.
Monthly monitoring activity) Each month SWL measure,
involving only a sukgroup of PhysChem parameters in si
boreholes measure

A short term monitoring 2 times per day during an entii SWL measure,
activity just for few borehole§ week, lt not necessary in
located strictly near th( specific month

coastling(in order to study thg
tidal effect on groundwate
salinity)

PhysChem parameters in sil
measure

According to the methodology for conducting groundwater monitoring campaigns, a borehole
monitoring networkhas beerdesignedin three steps. Firstly, theusly areaboundaryhas been
defined starting fromthe morphologicaland geologicalcharacteristicsof the Regionof Dar es
Salaam It only includesthe coastal sandy plafifthe focus of the study ison Dar es Salaam coastal
aquifer, located in Quaternargand depog), extendingfrom the Indian Ocearnowards inland
including the whole metropolitan areaand someperiurban areas (not located in the plateau).
Secondly, mce the analysis of seawater intrusion phenomenon will be conducted in a GIS
environment133boreholes were localized on field and georeferenced by GPS coordimhietly, a
subgroup of georeferenced borehql@8, have beeselected following these criteria:

- Availability of groundwater historidalata in the same water pdipbDCA Report;
- Uniform spatial distribution of the monitoringpreholes inside the study area;
- Borehole depth: the monitoring borehole has to tajymed the study coastal aquifer;

- Boreholes accessibility: owners availability to use their boreholes for the monitoring campaign,
and borehole characteristi¢sorehole diameter, presence of pump, etc.)oroker to perform
easily the in situ measures.

The boreholes monitoring network was designed by CIRPS staff in collaboration Ridhs#aff in

Dar es SalaanDue to the fact thah Temeke and llala municipalities the boreholes are community
ones,CIRPS and ARU staff have been suppordeding the field visitdy theofficers of theWater
Division (PlanningDepartment of the Municipality. This was not necessary in Kinondoni where
almostall the boreholes are private.
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Figure 6. Georeferencing boreholegpfoto fromfield work activity)

Figure 7. Selectng boreholes to be included in theanitoring network photo fromfield work activity)
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