
Spatial Planning of Climate SMART and 

Resilient Port Cities in the WIO Region: A case 

for Mombasa, Durban & Moroni.

Sustainable Port Development WIO Stakeholders Workshop 
16-17 August 2022

Obakeng Molelu (PhD) - COMRED



Background
• Mega Projects in WIO Port- Cities leading 

to socio-spatial, planning and ecological 
challenges that require improved port-
city relationship to reduce the negative 
impact

• Bandari Bora project is based on a Land 
Use Land Cover change analysis over 20 
years and models what the next 20 years 
may look like

• Port expansion and City development 
negative and positive impacts on

• Ecology, urban population, local 
economy, national-regional 
economy, capacity to achieve 
sustainable development goals



Project Objectives

1. To evaluate the impacts of 
port development and 

operations on urban socio-
spatial arrangements and 

related policies.

2. To develop and apply an integrated 
spatial development 

framework/DST that can inform both 
current and future coastal planning 
and management policy options

across the WIO region.

Why?
-Build on growing body of 
knowledge
-Practical recommendations 
that can be impactful 

The goal of this study is to bridge key data and information gaps on:

trends and patterns of land use and land cover change in WIO port cities

and use the data and information in a decision support tool for planning.

Hence, the objectives of the study are:



Sustainable Port-Cities

• A port city that focuses on balancing sustainable 
environmental, economic and social aspects 
(Glavovic, 2007)

• Promotes economic development and employment 
while mitigating negative impacts on the environment 
(Ying Zheng, 2020)

• Connotes coordinated development of the 
environment, economy and society 

• emphasis on environmental protection, conservation 
and human development (Glavovic, 2007)

• Need to understand interactions between urban 
environmental, social and economic issues within the 
port city system

Based on the definition of sustainable development and 
anchored in governance 

(Moomaw, 1996; Department of Environmental Affairs, 
2015)



Project 

Activities

Established data and 

knowledge gaps 01

Field work surveys and Geospatial analysis

Social and Land Use Spatial 

Arrangements

05
Peer to Peer Learning 

Exchange

04

System Thinking Approach

Understanding port city 

interactions02

Stakeholder mapping and engagement

Enlisting Stakeholders03

Literature review and expert knowledge



Data

Economic

Policies

Coordination

Inadequate financial 

resources allocated 

for city planning

Lack of data 

repository

Partial implementation 

of strategic planning 

policies for the port 

and city

Conflicting land uses 

due to sectoral 

planning and 

management.

Establish data and 

knowledge gaps 
01



Social surveys

Mapping perceived 
wellbeing

Integrate conventional & 
perceived LU

LULC analysis

LU classification

Spatial perception

Policy & scenario 
development

Determine development 
patterns

Integrated spatial planning

Social spatial 

assessment

Land-use/Land 

cover change
Spatial planning

Integrated spatial planning framework and 
Decision Support Tools for planning

1 2 3



Understanding port city 

interactions
02



Goal

The goal was to enlist stakeholders participation in three cities

Workshop outputs - Mombasa

1. Technical Report

2. Workshop Proceedings

3. Technical Working Group

Workshop outcome - Mombasa

1. Buy in from stakeholders & inform on the importance of the project 

and their expected roles

2. Visioning of the project

3. Embedding Spatial Planning of Climate SMART and Resilient Port 

Cities into the MSCF

4. Have a climate change adaptation and planning sector dialogue

Workshop outcome – Durban

1. Terms of reference with eThekwini 

2. Five officials assigned to assist in the Durban component

3. One official to act as gateway to representation from Transnet

Enlisting Stakeholders03

Durban-Pinetown Bus Rapid Transport Station

Diani-First Mombasa SH meeting



Durban, Mombasa and Moroni Stakeholders
Stakeholder Group Specific Stakeholder by City

Municipal Level

Mombasa County: Environment, Waste Management and Energy, Transport & 

Infrastructure, Lands, Planning and Housing

eThekwini Municipality: Transport Planning,  Strategic and Development Planning, 

Climate Change and Environment, Economic Development, International Relations

Moroni: Department of GIS and Cartography and City Planning

Port Authority

Kenya Port Authorities: Environment and Economic Planning departments

Kenya Maritime Authority: Environment

Transnet National Port Authority: Planning Department

Moroni: National Agency of Maritime Affairs

Other Stakeholders

WWF Kenya, NEMA, Kenya Association of Manufacturers, Lafarge Ecosystems 

(Bamburi Cement), CORDIO East Africa

South Durban Community Environment Alliance

N/A



Stakeholder Workshop -Mombasa



Workshop Outcome: Issues and 
Interventions



Social and Land Use 

Spatial Arrangements

Mombasa

04



Household Survey-Mombasa

• Collect data and understand Socio-
spatial planning in Mombasa

• Survey conducted on mobile phones 
using ODK Collect

• Themes
• Demographic Information (place of birth, 

time living in Mombasa, why move to 
Mombasa)

• Family Demographic information
• Transport (public or private)
• Livelihood Strategy (self 

employed/employed, time working)
• Problems experienced daily
• Role of port in their daily lives
• Household assets, ownership, type of 

energy, type of dwelling



Social and Land Use 

Spatial Arrangements

Durban

04

Durban Cadastral Map and aerial photograph

Land-Use survey in Durban areas adjacent 

to the port. 

Maps and survey method used from 

eThekwini

eThekwini are currently capturing coded 

maps



Ref. Collaboration between  UNEP and Bandari Bora



Preliminary LULC findings

A total of 1613 entries was collected



Street level emerging issues
• Transportation land use a major challenge e.g. truck parked along 12 

road reserve

• Informal settlement transitioning port industrial areas

Dominant Land 

Uses around 

Mombasa 



Satellite derived Water Quality (Chlorophyll a)



Geospatial Portal
● To develop an open-source 

geospatial big-data platform

● Apply Big data to a case 

study - integrated planning 

for sustainable port-cities of 

Mombasa

Opensource big-data platforms for integrated spatial 
planning of sustainable coastal cities



High Resolution (~50 cm) multi temporal satellite imagery (2000; 2010; 
2015; 2022) Carto-Ridge 

Mombasa

eThikwini
Moroni

• Derive Essential Variables for monitoring sustainability in port cities

• Modelling land-use change and urban expansion for sustainable port cities



• Durban 19-20 July 
2022

• eThekwini 
Municipality, 
Transnet National 
Port Authority, 
SDCEA, CSIR

• Mombasa 

• Moroni

• Bandari Bora Team-
COMRED

Peer to Peer Learning 

Exchange
05



Thank You 
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