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It's quite simple, really. If the green turtle is affected, or the
‘egret is affected, or if the mangroves are affected, or if the crab
~ is affected, then we don’t want such development”

Arif Hasan (Omar, 2016)

Figure 1: A view of Karachi and its adjacent mangroves, Source: (Omar, 2015)
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Abstract

This thesis investigates the socio-ecological degradation of the
Indus Delta — particularly its mangrove ecosystems — caused by
upstream freshwater loss, coastal urbanization, and extractive
economic activity. Situated at the intersection of the Karachi me-
tropolis and the agricultural landscapes of Sindh, the project com-
bines research and design to examine and reimagine the inter-
dependencies between communities, ecologies, and governance
systems. Drawing on field observations, informal interviews, crit-
ical mapping, and systemic analysis, the study traces both local-
ized practices and broader structural forces that shape the delta.

The research culminates in a spatial strategy structured around
three networks of care: preservation, production, and recreation.
These interlinked strategies aim to restore ecological balance,
support adaptive livelihoods, and build synergies between human
and more-than-human actors. Envisioning a gradual inland-to-sea
transition in land uses that respond to salinity, biodiversity, and
socio-economic needs, the project offers a replicable model for
climate-adaptive coastal urbanism rooted in situated knowledge,
collaboration and care.

Keywords: Indus Delta, mangrove regeneration, freshwater scar-
city, anthropogenic pressures, socio-ecological interdependen-
cies, networks of care, deltaic livelihoods, human—more-than-hu-
man collaboration, climate-adaptive land use
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A crab hunter returning
from a night of collecting
mud crabs from nearby
mangrove forests. About
90% of Indus Delta’s
fishing villages rely on
fisheries as a source of
income (Shahid, 2013).
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1.1 Motivation

In 2022, Pakistan experienced catastrophic
floods that submerged a third of the country
(Pakistan Floods: Post-Disaster Needs Assess-
ment, 2022). Rural areas in Sindh were partic-
ularly devastated, with relief efforts struggling
to reach many of the affected regions. In trying
to understand the deeper causes behind such
disasters, I came across an article by Pakistani
urbanist Arif Hasan, who linked the increasing
frequency of both coastal and urban flooding
to the deforestation of mangroves in the Indus
Delta (Hasan, 2006). This insight became the
starting point of my thesis.

As someone born and raised in Karachi — adja-
cent to the delta — I was struck by how little T
knew about the region and its mangrove eco-
systems. Despite living in such close proximity,
the delta had remained invisible to me. During
my research, I found it repeatedly described by
various news articles as a “dying” landscape.
The Indus River, now heavily dammed and di-
verted upstream, reaches the Arabian Sea at
just 20% of its historical flow (Ahmed & Kid-
wai, 2024). As a result, the delta has already
lost 92% of its original surface area (Ali Siyal,
2018), putting both ecological and human
communities at severe risk.

This thesis became a journey to understand
the delta not only as an endangered landscape
but also as a space of potential care, adapta-
tion, and cohabitation — where both human and
more-than-human actors might play a role in
shaping its future.

14| Reviving a Dying Delta

Death of the Indus delta

It was from the port towns of this region that Arab dhows laden with
merchandise set sail for distant towns in the days of yore. Today, these
towns lie deserted -- an eloquent comment on the ecological devastation
that has visited the Indus delta. What went wrong?

Arif Hasan

Published on: 05 Jan 2012, 1:45 pm

STARVED of fresh water and no longer able to withstand the encroaching Arabian
Sea, the Indus is dying a slow death. The channels of this mighty and historic river

Indus river delta dyving a slow death

Construction of dams for irrigation and power has choked off much of its fresh water supply

WebDesk  July 09, 2015

PHOTO COURTESY: WWF

The over 3,000-km-long Indus river is a lifeline for several farming and fishing
ities in beginning in the Hi and flowing down to the Arabian
Sea, where it forms a 600,000 hectare delta.

Why Sindh’s farmers are up in arms
over the Cholistan canal project

"On the one hand, fertile farmland is being swallowed up by luxury housing schemes. On the
other, farmers are being driven further from their livelihoods. How can we justify this?"
questions WWF-P's Hammad Nagi Khan.

Sorrow Of The Indus Delta And Its Displaced People

Zuhaib Ahmed Pirzada Climate Crisis, Pakistan Floods Update, October 7,2022

SPOTLIGHT, Features, Environment,
Main Slider

Ignored by Pakistan, the Indus delta is being
lost to the sea

If authorities do not act fast, the Indus delta will cease to exist, spurring mass migration

and huge ecological consequences D

A nearly dead delta

One of predominant sources of this degradation is severely curtailed water discharge

downstream of Kotri Barrage
By Masood Lohar  April 18, 2025

A VIEW of the Indus river delta from space.—Nasa/File

Screenshots of news articles from
2012 to 2025 that highlight the
decline of the Indus Delta and pro-
tests against future canal projects.

Source: Google Search
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Figure 5: View of Avicennia Marina Mangroves in the Indus Delta.




1.2 What is the Indus Delta?
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The Indus Delta is the southernmost point of the Indus
River Basin, where the river meets the Arabian Sea after

traveling across multiple countries, including China, In- The Indus Basin emerges from Afghan-
dia, and Pakistan. Its formation is deeply dependent on istan, China, India and Nepal, converg-

) . ) . ing in Pakistan as the Indus River and
theﬂqvv of freshwater and sediment from upstream. This eventually draining into the Arabian
delta is not only the world’s 5th largest delta, but also a Sea.

critical ecological and socio-economic zone (Indus Delta, o e B O

Pakistan | WWF, n.d.). OUTee. THOTie Bank, B

This delta hosts the 7th largest mangrove ecosystem, »

which is also the largest arid climate mangrove forest, in Google Earth Satellite view of the ad-
jacency of the Indus Delta with the city

the world (Mangrove Forests of the Indus Delta, n.d.). of Karachi.

18] Reviving a Dying Delta

ARABIAN SEA

20 km




1.2 What is the Indus Delta?

The Indus Delta is more than a geographic feature — it’s
a dynamic zone where natural systems and human activ-
ities like agriculture, fishing, and trade intersect. Located
next to Karachi, it connects ecological, rural, and urban
landscapes. Its future depends on the continued flow of
freshwater from upstream, making water management a
key concern.

Various stakeholders have different layers of relation-
ships with the delta. The agriculture industry of Sindh
province supports the livelihood of farmers, feeds the
residents of the region and earns 23% of the agricultur-
al contribution to the GDP of Pakistan (The World Bank,
2022). The fishing industry also functions locally and
globally, supplying seafood products to the UK, Europe
and the Middle East. Karachi is also home to the two
largest ports of the country, that is, the Bin Qasim Port
and Karachi Port. These, along with supporting indus-
tries, fishing villages and an expanding residential fabric,
form the main coastal front of Karachi. The activities of all
these typologies and related stakeholders have a direct
or indirect impact on the well-being of the delta.

Karachi
Mangroves
Industr,\/

Port
Shippilhg Route
Residential
Fishing Village
Agriq’ulture

ARABIAN SEA

]
@
®
a
=
¥

1
1
!
1

Typologies dependent on the Indus Delta. |21
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1.2 What is the Indus Delta?

The Indus Delta reflects the extractive relationship be-
tween humans and other systems, such as water, soil and
coastal habitats. Practices such as mangrove deforesta-
tion, land reclamation, industrial fishing and poor waste
management have caused severe damage to the delta’s S ‘ ) s , . \'
fragile ecology. Mangrove forests, which were once vital S SE—N / ] ‘ . \ ; ﬁl

buffers and breeding grounds, remain excluded from for- Zy
‘;\

mal planning and are treated as peripheral wastelands.

Stakeholders dependent on the Indus Delta. |23
Source: (Potapov et al., 2022), (GEBCO, n.d.)
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1.2 What is the Indus Delta?

/\ MANGROVES

INCREASING PRESSURE
AT THE FRINGE

The Indus Delta Mangroves are thus located at the criti-
cal intersection of a densely populated, expanding city; a
rising sea; and a delta starved of freshwater. This results
inincreasing pressure at the point where these three sys-
tems meet. This project recognizes that any intervention
for the well-being of the mangrove forests would need to
consider the above interacting systems.
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Figure 10:

Diagram showing how the expanding
city of Karachi and the rising Arabian
Sea all create an increasing pressure
at the Indus Delta, particularly where

the mangrove forests lie.
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1.3 External Pressures on the Indus Delta

The Indus Delta is under threat because of various an-
thropogenic reasons exacerbated by climate change un-
certainties. The following three can be summarised as
the main external pressures that the delta faces:

Source: Google Earth Satellite

Freshwater Scarcity and Sediment Disruption Sea Level Rise and Salinisation Urban Densification
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1.3.1 Freshwater Scarcity and Sediment Disruption

Built-up (high density)
Built-up (low Density)
Mangrove Forests
River Network

River Mismanagement and Hydro-politics

One of the major reasons for the decline of the Indus Del-
ta is Pakistan’s extensive dammification of the Indus Riv-

co@ | [ ™|

Dams
er. This is in large part due to the country’s dependence Ports
on the agricultural industry. More than 65% of exports
from the country are directly or indirectly related to agri-
culture (Food and Agriculture Organization of the United 0 ok

Nations, n.d.), resulting in a mass demand for irrigated [ | | A
land. This also attracts settlements and it can be seen

that majority of the country’s settlements are around the

river system. The density of these populations can be

seen, with Karachi having the highest due to its strate-

gic connection to the Arabian Sea. Thus, the two largest

ports of the country, Bin Qasim Port and Karachi Port are

both located adjacent to the Indus Delta and its man-

grove forests. This proximity puts the mangrove ecosys-

tems in further threat.

Other

Articles of ‘

Apparel, Knit or Figure 12 (left):

Crocheted ‘
- Top 5 exports of Pakistan that

account for more than 65% of the

country’s GDP are directly or indi-

rectly derived from agriculture.

Articles of
Apparel, Not Knit
or Crocheted

Source: (Pakistan at a Glance | FAO
in Pakistan | Food and Agriculture
A Organization of the United Nations,

n.d.)
I \ —

$19.1K USD $2.49B USD $4.98B USD

Figure 13 (right): Karachi

e o,ﬂ‘?‘

3

®
- :
!

Map of Pakistan showing concentra-
tion of dams and barrages upstream
in the Indus River.

Source: OSM, GEBCO, GHSL
30| Reviving a Dying Delta ¢ )




1.3.1 Freshwater Scarcity and Sediment Disruption

Increased Flood Risk

With most of the country’s settlements located along
the Indus River network, the increasing control and ma-
nipulation of this system has reduced the river’s natural
capacity to retain excess water and discharge into the
Arabian Sea. As a result, communities situated along
the river and within the delta are becoming increasingly
vulnerable to flooding, particularly during the monsoon
season (June—-September).

In 2010 and again in 2022, Pakistan experienced the
two most devastating floods in its history—the latter sub-
merging one-third of the country. These events have sig-
nificantly contributed to internal migration, as vulnerable
populations are forced to relocate from rural areas to rel-
atively safer urban centres (Pakistan Displacement Data,
n.d.). This climate-induced displacement is also visible
in the Indus Delta, where growing numbers of families
are moving to cities like Karachi in search of safer living
conditions and better livelihood opportunities. However,
this continuous influx of rural migrants places additional
pressure on an already overpopulated metropolis of 17.6
million people.

24.2m

Internal Displacements (2008-2023)

= [nternal Displacements
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Built-up (high density)

Built-up (low Density)

Mangrove Forests

. Maximum Flood Extent (Jul-Aug’24)
— River Network

o Ports

Omm

0 100 200 km

| | A

Figure 14 (left):

Graph showing frequency of internal
displacement of people in Pakistan
due to floods in the last 15 years,
with highest peaks in 2010 and
2022.

Source: (Pakistan Displacement
Data, n.d.)

Figure 15 (right):
Map of Pakistan showing concen-
tration of population and associated

flood risk.

(Source: OSM, GEBCO, GHSL, UNO-
SAT Flood Extent)

Karachi
17.6 Million
Population




1.3.2 Sea Level Rise and Salinisation
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the sea to push its way inland, as the river retreats. The
saltwater from the sea moves into freshwater systems,
through aquifers, surface water bodies and soils (Sea
Water Intrusion | UNDRR, 2023). This challenge is exac-
erbated by over-extraction of freshwater for agriculture,
industries and drinking.

In addition, climate change uncertainties such as the
increased probability of cyclones and storm surges has
also made the delta more vulnerable to saltwater intru-
sion (Xiao et al., 2019).

Salinisation

This intrusion leads to increased salinity in soil, ground-
water, and surface water, which harms agriculture (as
many crops cannot tolerate high salinity), disrupts man-
grove ecosystems, and makes water unfit for drinking. In
the Indus Delta, seawaterintrusion has turned 2.2 million
acres of fertile agricultural land into unproductive salt
flats (Hayat, 2019). In coastal districts like Thatta, Su-
jawal, and Badin — once rice- and wheat-growing heart-
lands — 90% of farms have been abandoned or shifted
to salt-tolerant, low-yield crops (Soomro & Ghani, 2025).

/" Recent Cyclone Paths

The Indus Delta and its decrease
in surface area due to decline in

freshwater flow.

Source: Google Earth Pro,

50
100
— 1500
2000
2500

3000

1955

1965

1970

PROJECTED
2050
SEA LEVEL RISE

1975

1980

1995
2000
Arabian Sea

2005

2010

O /-/\ 2015

e 1960 -

1985

1990

Kotri Basrage

Taunsa Barrage
Guddu Bacrage

Chashma Basrage

1x10°
210"
3x10°
4x10°
5x10° |

River Discharge (m Js)

(Climate Central | Land Projected
to Be below Annual Flood Level
in 2050, n.d.), (Global Mangrove
Watch, n.d.), (Qureshi, 2009)
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1.3.3 Urban Densification

Rural to Urban Migration

Rural to urban migration in the Indus Delta is deeply tied
to the region’s ecological decline and increasing vulner-
ability to climate-induced hazards. As mangrove degra-
dation, declining fisheries, soil salinization, and recurrent
flooding undermine traditional livelihoods, many families
are forced to leave their villages and move towards urban
centers like Karachi in search of economic stability and
safety. This continuous migration adds further pressure
to an already overstretched metropolis, while also erod-
ing the socio-ecological fabric of delta communities.

36| Reviving a Dying Delta
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1.3.3 Urban Densification £

Urban Densification and Land Reclamation

On the western edge of the delta lies Karachi, Pakistan’s
largest metropolis. Rapid urban and industrial expansion
in Karachi has taken a heavy toll on the delta’s coastal 3
ecology due to significant mangrove deforestation along
its coastline. Between 2010 and 2022, approximately
200 hectares of mangrove forests were cleared for hous-
ing schemes, commercial, and industrial projects (WWF
Pakistan, 2024). This loss threatens coastal protection,
biodiversity, and the livelihoods of local communities.
The WWEF-Pakistan’s geospatial analysis highlights areas
where mangrove cutting is still occurring at an alarming
rate (The Waning Guardian of Karachi, 2024).

Pollution and Waste Mismanagement

Karachi, Pakistan’s industrial and economic hub, hous-
es approximately 30% of the nation’s industrial output.
However, this industrial activity has led to severe envi-
ronmental degradation. An estimated 37,000 tons of
industrial waste and 20,000 tons of oil are discharged
into Karachi’s coastal waters annually (Amjad et al,,
2007). Additionally, around 110 million gallons per
day of untreated sewage flow into the sea and creek
systems (Amjad et al., 2007). This lack of function-
al wastewater treatment exacerbates the situation.

These pollutants have severely impacted mangrove eco-
systems, leading to stunted growth, dieback, and signifi-

Local Extraction of Mangroves

Aside from land reclamation and pollution, another
cause of mangrove loss is the cutting down of trees by
local fisherfolk for fuel, fodder and timber. Though this is Figure 18:
not the main challenge faced by mangroves, it increases

. ! . . Map of Karachi showing it
their vulnerability and reduces their chances of survival. ap of Karachi showing its Urban

Footprint expansion from the year
2000 to 2020.

Source: (Yan & Wang, 2021)
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1.3.4 Conclusion: Impact on the Deltas Inhabitants

Freshwater Scarcity and Sediment Disruption

Increased frequency of floods

e

]

Human Settlements

o

.- Sotice: Dawn Ng

Sea Level Rise and Salinisation

Urban Densification

Sewage mismanagement and Marine

Pollution .

More-than-human Ecosystems
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Figure 19:

Impact of Delta’s challenges on
its Human and More-than-human
inhabitants.
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1.4 Problem Statement

The Indus Delta, once a thriving and self-sustaining eco-
system, is now on the verge of collapse. Decades of up-
stream water diversion, dam construction, and extractive
practices have severely reduced the freshwater and sedi-
ment that once nourished the delta. As a result, saltwater
now pushes further inland, mangrove forests are disap- %
pearing, and entire deltaic ecologies are becoming more A
fragile with each passing year.

At the same time, regional pressures—like land reclama-
tion, industrial waste, and agricultural expansion—have
fragmented and polluted this landscape even further.
What remains is an increasingly vulnerable coastline,
where the mangroves that once buffered storms and
supported rural livelihoods are shrinking faster than they
can regenerate. These forests are not just trees—they are
habitats, nurseries, and lifelines for both biodiversity and
fishing communities.

The effects of this degradation are not just ecological, but
deeply social. As rising seas, floods, and unproductive
soils make rural life less viable, more and more families
are forced to migrate—often to overcrowded cities like
Karachi. These migrations sever long-standing relation-
ships between people and place, placing new pressures
on both ends of the system: the delta that is emptied out,
and the city that must absorb what it cannot sustain.

This thesis takes the “dying delta” not as an end point,
but as a call to reimagine how we live with and care for
such vulnerable landscapes. It explores how networks of
care—through ecological restoration, community resil-
ience, and adaptive land-use strategies—can offer new
ways of inhabiting the delta. Through design, the aim
is to reconnect inland and coastal processes, restore
damaged ecologies, and support both human and more-
than-human life in a future where the delta can not only
survive, but regenerate.

Fishermen at Ibrahim Hyderi
preparing fishing nets and other

. ) equipment before departure.
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1.5 Research Aim and OQutcomes

Research Aim

This research aims to understand and reimagine the re-
generation of the Indus Delta by exploring how ecolog-
ical restoration—particularly mangrove regeneration—
can also become a driver for economic resilience and
safer living conditions under changing climatic realities.
Rather than treating ecology and economy as separate
concerns, the project investigates how they can be inter-
linked through spatial strategies that work with the dy-
namic conditions of water, soil, and salinity in the delta.

The research begins with a multi-layered analysis of the
delta through fieldwork, stakeholder interviews, and
mapping of environmental, social, and economic depen-
dencies. By grounding the project in lived realities and
scientific data, it identifies pressures and opportunities
across multiple scales. Building on this, the design pro-
cess aims to propose a more integrated and adaptive net-
work of care—one that enables more flexible, sustainable
forms of living in the delta, not only for rural communities
but also in urban areas that absorb climate-induced mi-
grants. The goal is to find ways for people and ecosys-
tems to coexist and adapt, rather than be displaced by
one another.

44| Reviving a Dying Delta

Outcomes

Using a research-by-design approach, the thesis devel-
ops and tests strategies for delta regeneration. This in-
cludes identifying critical intervention areas and design-
ing scenario-based strategies at three scales: national,
deltaic, and local. These scenarios are not fixed solutions,
but iterative models that test what kinds of interventions
might work—and under what conditions.

Each strategy is assessed in relation to its ecological im-
pact, feasibility, and implications for local stakeholders,
including rural communities, urban authorities, and en-
vironmental agencies. These scenarios are used to spark
dialogue between actors, test spatial ideas, and chal-
lenge assumptions about what is possible.

The final outcome includes a spatial vision for the Indus
Delta—one that weaves together preservation, produc-
tion, and recreation into a coherent, care-based frame-
work. It suggests that regeneration is not only about
restoring what was lost, but about building new rela-
tionships between people, land, and water that are more
just, adaptive, and long-lasting.

Sustainable
Regeneration of
Mangrove Forests

Adaptive Natural
Systems and Coastal
Communities

Regeneration of Local
Economies

Revival of the
Indus Delta
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1.6 Research Question and Sub-Research Questions

How can networks of care, enable humans to nurture the

Sub-Question 1

Sub-Question 2

Indus Delta mangrove ecosystem, fostering harmony
between human and more-than-human populations?

46| Reviving a Dying Delta

Sub-Question 3

Sub-Question 4

How has the Indus Delta mangrove ecosystem deteriorated due to social and economic dependencies
and climate change uncertainties?

How has this ecological deterioration in turn affected human populations and the delta’s complex flows
of water, soil and waste?

How can networks of care be established using the existing dynamics of external forces within the delta
such as the sea, river and urbanisation, to regenerate mangrove ecosystems?

How can the mangroves of the Indus Delta become tools to create social, economic and ecological har-
mony to revitalise the dying delta?
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1.6.1 Whatis ‘Care’?

In her book Matters of Care, Maria Puig de la Bellacasa
introduces ‘care’ as a lens to critique existing norms and
highlight the need for a shift in priorities (De la Bellaca-
sa, 2017). This idea inspired the thesis to reflect on the
effects of human actions on more-than-human entities,
and to explore how this relationship can evolve from one
of extraction to one of mutual benefit. A key understand-
ing that emerged through this research is that care is
deeply political: the communities and ecosystems that
are not cared for are often those deliberately neglected
by governance structures, left to survive on their own.

By learning from how mangroves care for the inhabi-
tants of Karachi and the Indus Delta—providing protec-
tion, livelihoods, and ecological stability—this thesis also
confronts the consequences of their degradation. As the
mangroves lose their ability to care, the urgency to rethink
our approach to the delta grows. Any spatial transforma-
tion must begin with a shift in our behaviours and values.

This thesis therefore explores how care for the man-
groves can extend beyond individual actions to form
wider networks grounded in care. These networks can
be strengthened by weaving together relationships be-
tween society, economy, and ecology—three interde-
pendent layers that continually shape one another. At
the same time, the research investigates the potential
of indigenous knowledge in regenerating the mangroves
sustainably, offering an opportunity to return agency and
ownership to local fisherfolk and farming communities.

Figure 21:

A displaced mother
cooking a meal near
Baghan, while her home
can be seen submerged
under water due to the
2022 floods.

Source: Zuhaib Ahmed
o ) Pirzada (Pirzada, 2022)
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1.6.2 Why Should Mangroves be Cared For?

Indus Delta Mangroves as the More-than-human

Indus Delta is the 5th largest delta in the world, with the
7th largest mangrove forest system (Indus Delta, Paki-
stan, n.d.). They not only provide a habitat for birds, in-
cluding many migratory birds such as flamingoes, but
their roots form great nurseries for fish, shrimp and crab
populations. These are hunted to be sold locally or glob-
ally. These mangroves also protect the shore, increase
sedimentation, and protect against floods and cyclones
by attenuating waves. Local fisherfolk also rely on man-
grove leaves for fodder for livestock and wood as fuel.

Existing Replantation Efforts

There is rising awareness in the country about the need
for mangrove regeneration but the efforts to do so are
not replacing mangroves at the same rate we are losing
them. The dense and complex root system of mangroves
takes years to achieve and the new plantation in many
saline areas is becoming stunted due to lack of freshwa-
ter.
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2.1 Methodological Framework

How can networks of care, enable humans to nurture the Indus
Delta mangrove ecosystem, fostering harmony between human
and more-than-human populations?

How has the Indus Delta mangrove ecosystem deteriorated due to social and
economic dependencies and climate change uncertainties?

How has this ecological deterioration in turn affected human populations and the
delta’s complex flows of water, soil and waste?

How can networks of care be established using the existing dynamics of external
forces within the delta such as the sea, river and urbanisation, to regenerate man-
grove ecosystems?

How can the mangroves of the Indus Delta become tools to create social, eco-
nomic and ecological harmony to revitalise the dying delta?
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2.2 Theoretical Framework
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2.2 Theoretical Framework

Anthropocene and ‘Cheap’ Nature

This research began with a critique of how human ac-
tions have degraded landscapes over time in order to
sustain themselves (Ellis, 2014). Anthropogenic ac-
tivities in Pakistan such as agriculture and increased
urban infrastructures have led to the maximization
of control over natural resources such as freshwater
and mangrove forests. Donna Haraway reveals how
this over-extraction of natural resources cannot be
limitless (Haraway, 2015). Our perception of nature
as a ‘cheap’ resource starts to change when we start
needing to replace the natural functions of nature
with human interventions, such as canals to redirect
water from the river when its natural flow changes.
When nature is mismanaged, it also loses its capacity
to give ‘refuge’ to human and more-than populations
(Haraway, 2015). This has created unprecedented
loss and migration due to homelessness in Pakistan
as well.

Urban and More-than-Urban

This then brings in the question of what we under-
stand as a city and what systems support it indirect-
ly without being included as the core part of the city.
Brenner and Katsikis elaborate on the idea of ‘hinter-
lands’ or ‘more-than-city’ landscapes that support
the city by providing the functions of ‘supply zones,
impact zones, sacrifice zones, logistic corridors’ and
others, that a city pushes to its peripheries (Brenner &
Katsikis, 2020). The urban can then be understood as
both the city, that is the core and the more-than-city,
that still exists within the peripheries of the city.

With reference to this research, the urban in the del-
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ta region is the city of Karachi and also its sub-urban
fishing villages, industrial areas and ports. The author
then situates the more-than-urban in the Indus Del-
ta, as it is physically removed from the urban but still
has socio-economic ties with it, such as the fisherfolk
community of the delta. The more-than-urban Indus
Delta has been reduced to simply a landscape of pro-
duction without any care for its more-than-human en-
tities (Brenner & Katsikis, 2020).

Human and More-than-Human

Urban Political Ecology sheds light on how the way
humans organize nature to suit our means is always
political (Tzaninis et al., 2020). The reclamation of
land and consequent deforestation of mangroves in
the coastal areas of Karachi, has capitalist motives as
these biodiverse landscapes are replaced by industri-
al complexes and elite residential areas (Sanz & Kat-
sikis, 2023).

The more-than-human inhabitants of the delta can be
recognized as the mangrove ecosystems that support
both terrestrial and aquatic life. These perform ‘un-
paid labour’ (Sanz & Katsikis, 2023) as they cater to
local and global economy without any compensation.

Care for the Delta

De La Bellacasa introduces ‘care’ as a way to critique
existing norms and how a shift in priorities is need-
ed, that is, moving the focus away from humans to
the more-than-humans (De La Bellacasa, 2017). This
brings in the urgent need to care for the delta since

it has lost the capacity to care for its own inhabitants
(De La Bellacasa, 2017). This idea of care becomes
the premise of this thesis, as indigenous knowledge
of the mangrove ecosystems can help sustainably re-
generate the delta, while also giving more ownership
to local fisherfolk communities.

Adaptive Hydro-social Territories

The relationship between humans and the Indus
Delta has drastically transformed with the decrease
in freshwater and increased frequency of climate re-
lated vulnerabilities. If human ‘subjectivities’ change
when infrastructure fixes relations between people
and water (Hommes et al.,, 2022), this thesis also
aims to understand how this relationship between
space, water and people can be made more flexible
and adaptive, to create a more transformative way of
living.
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2.3 Problem Framework

The framework situates the “dying delta” at its core, il-
lustrating how interconnected issues across scales con-
tribute to its degradation. At the national scale, poor
water management and top-down planning exacerbate
hydro-political challenges, while at the regional scale,
land reclamation and pollution intensify environmental
degradation. Locally, the over-extraction of resources
and increased climate vulnerability lead to the displace-
ment of rural populations and the collapse of mangrove
ecosystems. The framework highlights three intersect-
ing domains—society (human and more-than-human),
economy (urban and rural), and ecology (more-than-hu-
man and more-than-urban)—to emphasize the need for
integrated strategies addressing resource exhaustion,
climate vulnerability, and mangrove regeneration to ex-
plore how mangroves can become the tool for change.
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2.4 Conceptual Framework

The conceptual framework centres on the idea of “Care
for the Delta,” addressing the complex socio-environ-
mental challenges of Indus Delta’s ecosystem. It inte-
grates three core dimensions—society, economy, and
ecology—and aims to use mangroves as the main tools
for change. This central objective is supported by inter-
ventions at local, regional, and national scales, reflecting
the interconnected nature of the issues and solutions.

The society dimension focuses on reducing climate mi-
gration and promoting adaptive hydro-social territories
that ensure distributive justice. This aims to give more
ownership to local fisherfolk within the process of reviv-
ing the delta including mangrove regeneration. It em-
phasizes inclusivity and equity in creating systems that
are socially resilient and responsive to climate change.

The economic dimension highlights the need to improve
local economies while valuing natural ecosystems and
their services. It aims to explore how local economy can
flourish without relying solely on mangrove ecosystems.
Environmental justice and mangrove regeneration are
key, offering mutual benefits for both economic and eco-
logical stability.

Finally, the ecology dimension stresses the rights of na-
ture and the importance of more-than-human systems in
ensuring a sustainable future. It calls for informed refor-
estation, habitat restoration, and environmental justice
to mitigate environmental risks and restore balance.

Together, these dimensions form a synergistic frame-
work that integrates social, economic, and ecological
considerations, advocating for a sustainable future for
the Indus Delta.
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2.5 Analysis Framework: Care for Mutual Benefit

Impact Impact

External Forces

on Mangrove Ecosystems on Human Settlements

1. Freshwater Scarcity and Sediment WASTE —

Disruption -

/ Care for
2. Sea Level Rise and Salinisation WATER T l — Mutual

Benefit?

3 . Urban Densification SOIL

64| Reviving a Dying Delta | 65



2.6 Methods

Literature Review:

To develop a conceptual and theoretical framework,
various theories and concepts will be analysed and then
understood through the narrative of the project. Litera-
ture will also be needed to collect data, understand poli-
cies and identify suitable case studies to take forward to
the design phase.

Stakeholder Analysis:

There is a need to understand the ways people live in
this region, what they are influenced by and how water
and waste management, conservation and regeneration
of mangroves and climate change uncertainties affect
them. The aim of this exercise is to identify potential
ways various stakeholders are already engaging with
mangrove ecosystems and how that can change from an
extractive to a more mutually beneficial relatonship.

Analytical Mapping/ Data-based Analysis:

This will be used as a tool to not only analyse but also de-
sign scenarios by overlapping systems that might conflict
with each other. This comparision will require quantifi-
able data where possible.

Fieldwork:

The aim of fieldwork is to understand the socio-econom-
ic dependencies on site through field observation notes,
photographs, videos, informal interviews and micro-sto-
ries. The field observations will not only be used to verify
desktop research but to also see what potential new re-
lationships can be made between different stakeholders
by understanding their existing roles.
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Case Study References:

These will be used to test various new ideas through ex-
isting research. It will be a combination of local knowl-
edge from the Indus Delta, but also compared with Glob-
al case studies, especially in other Asian Deltas such as
the Mekong Delta or the Sundarbans.

Scenario Design:

By first exploring the agency of existing systems in im-
proving mangrove populations through three different
Networks of Care, the effects of changes to the city, the
delta and the sea will be tested with regard to the urban
waste, water and soil conditions. The networks of care
will be identified by looking at existing ways locals inter-
act with mangroves and how that relationship can be fur-
ther built upon. These will be evaluated based on certain
indicators and then a multi-scalar design proposal will be
made as a potential proposal to the government, using a
toolkit derived from the three networks of care. The final
outcomes would include:

| a delta-scale vision plan with spatial interventions de-
rived from the three toolkits.

| zoom-in of critical locations with detailed plans and
sections of local interventions.

| an analysis of local impact on stakeholders involved
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2.7 Approach: Research by Design

Scenarios as Networks of Care

Toolkit Extraction

Toolkit Combinations
Evaluation

Proposed Vision

Preservation

Recreation NN
%
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2.8 Scales
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Scales of Analysis

Scales of Intervention

Individual Stakeholder Impact (S)
Impact on Human Scale

+

Zoom-in Locations (M)
Local Scale Operational Strategies -
Critical Areas

Delta (L)
Strategic Plan for the Delta

National (XL)

| 71



d before

is draine

f Karachi from the Clifton Urban Forest, where wastewater

emptying into the sea.

LLLLELLUTELRRL) A LR ir e e # EEFECEEFRER £ [ EEIT,
TR R gy
* EAI NN T TR EEFEERERNEER 5 |
SITRITNENIRNE: FERBEERERAEE: . '
T
EIDRININRARR: ERERRARERRE )
& , p L E

iew o

Vv

Figure 24



3.1 Delta: Water System ) S s N ) \W
, | &

D

from the Indus River is shown. The Malir River can also O Dam/ Barrage B A
o S L — Canal - arrage

be seen draining into the delta, also bringing with it the Ditch '*ii/,» /‘

untreated wastewater of Karachi (Situational Analysis of Stream ~g =¥

Water Resources of Karachi, 2019). — Tidal channel
Marsh
Reservoir
Lake

River Network
Sea

V
The extensive canal network that diverts water away District Boundary P y Kotri };) / \Y
_ s

0 10 20 km

Figure 25:

Map of the Indus Delta showing the
water network, including density of
the canal irrigation system.
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3.2 Delta: Land-Use

When overlaid with the land-use of the delta, it can be District Boundary
observed how intensively agriculture extracts water for W Built-up

hile the city of Karachi can be seen adjacent to Agriculture
use, white y J M Grassland
where the densest mangrove forests are also present. Shrubland
This shows how closely tied, the urban fabric of Karachi Wetlands
as well as the agricultural footprint upstream, is to this W Mangroves

. B River Network

fragile ecosystem. B Sea
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Figure 26:

Map of the Indus Delta showing
land-use, with agriculture as the

most dominant typology.
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3.3.2 Delta
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As sea level rises, various
islands in the delta as
well as the coastal areas
of Karachi are affected by
increasing soil
salinisation. Dredging for
the port also affects soil
health and biodiversity.




3.3.3 Delta:
Wastewater
Flows

The untreated waste-
water from agriculture
and various residential
and industrial areas, also
ends up being drained
into the Delta. Mangrove
ecosystems thus suffer
from this excessive
pollution of water and
soil systems.
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3.4 Impact of Delta’s Challenges on Mangroves

The forces of freshwater scarcity through river misman-
agement, sea level rise and salinisation as well as urban-
isation, affect mangroves on various layers.

This thesis builds on the failure of replantation drives of
mangroves that have a success rate of 45% (Bayraktarov
etal., 2016), and tries to look at the root of the three sys-
tems that cause stunted mangrove growth of new seed-
lings. By looking at waste mismanagement that clogs
mangrove wetlands and prevents its roots from breath-
ing, as well as quality of water and soil, mangrove regen-
eration can become more sustainable. By addressing the
causes of failure in the waste, water and soil manage-
ment systems, not only are the more-than-human enti-
ties affected but even humans can have better livability
through improved sanitary conditions and livelilihood
opportunities.

Addressing these external forces thus helps build syn-
ergy between mangroves and humans as they can work
towards mutual benefits.

Figure 30:

Efforts to restore
mangroves by the Sindh
Forest Department

(Source: Respira Inter-
national, Delta Blue Car-
bon Project)
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3.5 Fieldwork Aim and Route

Clifton
Urban
Forest

One of the main aims of fieldwork was to verify the many B Water Networks

claims i came across during my desktop research. Since = Road Networks

this i ion i have grown up adjacent to, but knew not T e foute
IS Is aregio . g padq ’ @ Points of Interest

enough about, it was necessary to also understand ef-

fects of the external forces mentioned before, through

site observations.

Fishing Villages by density (high - low):
@ Ibrahim Hyderi

@ RehriGoth
Another important goal of fieldwork was also to go with @ Keti Bandar
an open mind, and absorb what relationships with the @ KhuddiCreek

mangroves were visible or invisible. This was intended to
understand not only how various typologies of functions
within the delta interact with mangroves, but also how
the locals interact with them. This particular aspect led
to many interesting findings that I had not come across
through my earlier literative review and mapping.

Through field observations, photography and informalin-

terviews and by also travelling on land and water both, I 0 10 20km
was able to document and understand the relationships
between the human and more-than-human residents of
the Indus Delta.

ARABIAN

To accomplish the above, four routes were taken. The SEA

first was meant to cover the adjacency of the coast of Ka-
rachi and the mangrove islands of the delta. The second
was a boat tour to a remote island in Khuddi Creek. The
third was to view Karachi’s relationship with the Arabian
Sea and existing replantation efforts of mangroves in the
Clifton Urban Forest. The fourth route was from Karachi
to the center of the delta, where a fishing Village called
Keti Bandar was explored. The idea behind the planning
of these routes was to understand how the typologies
of port, industries, residential areas, fishing villages and
agriculture were all working with or in conflict with, the
mangrove forests.

Figure 32:

Map of Fieldwork Route (by car and
boat).
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3.5.1 More-than-Human/ More-than-Urban

Ecology

The mangroves in the Indus Delta include two most com-
mon species, that is the Avicennia Marina and the Rhizo-
phora Mucronata. The replanted mangroves are usually
Rhizophora and these are not as salt tolerant as the other
species.

Mangrove roots are very complex and intertwined, re-
sulting in a variety of benefits such as sediment accu-
mulation, sea- and fresh-water filtration as well as salt
absorption. Mangrove roots also create the ideal nursery
for fish and shrimp by providing them with nutrients and
safety. These roots also act as a great buffer to absorb
tidal energy.

Mangrove wetlands attract migratory birds in winter,
such as the greater flamingoes from Siberia. They are
also home to about 14 different species of snakes in the
Indus Delta. An interesting observation during fieldwork
was also the presence of camels on isolated islands, left
to graze on mangrove leaves until they were older and
healthier. These are then sold for their meat or used for
recreational rides at Karachi’s beaches.
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3.5.1 More-than-Human/ More-than-Urban

Ecology

Mangrove forest cover has changed much recently in
the last 10 years with regeneration efforts aiming to in-
crease it. However, in many areas, even if the surface
area matches that of the mangroves being replaced, the
newer mangroves do not necessarily survive. They face
challenges such as salinisation, seawater intrusion and
these aspects stunt their growth after some time. Thus
they are not always able to flourish into the densely con-
nected mangrove forest ecosystems that we need to pro-
tect the shoreline.
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Figure 33 (left):

Stunted growth of replanted
mangroves in extremely saline and
polluted soil.

Figure 34 (right):
Map of Western Indus Delta, show-

ing changes in mangrove forests
from 1990-2020.
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Mangrove forests are
densest closer to the
coast of Karachi and
become more sparse as
we move away. These
mangrove islands are a
source of tourism, but
also local livelihoods.
Intensive commercial
fishing has compro-
mised the future fish
populations, with the
Palla fish now becoming
almost extinct. This is ex-
acerbated by increasing
seawater intrusion.
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= KARACHI

3.5.2 Human/ More-than-Urban L\ ¢ : 5,
Society

Water Networks
Seawater Intrusion
Road Network
Mangrove Forests

The fishing villages at the coast of Karachi and beyond
into the Indus delta, are very varied in their densities.
Ibrahim Hyderi and Rehri Goth are very densely populat-
ed and historically significant fishing villages that existed
before the city of Karachi itself. Keti Bandar is less pop- o o _ -

ulated, but still connected by road to Karachi and other Iﬁ'}igﬁﬁf,ﬂ:ﬁiﬁf by density (high - low):

parts of the country. This connection to local and global @ Rehri Goth 2 -
markets, and its elevated embankments, make it a pop- @ Keti Bandar

ular destination to migrate to from the islands around it. @ KhuddiCreek

Many residents I met had moves from nearby islands of /
Kharo Chan or Hajamaro Creek to Keti Bandar for safety B Remote Fishing Villages = )
from sea level rise and floods.

Another interesting finding from fieldwork was that, -
though there is a trend of migration away from remote s e
islands to more secure and populated areas, there are — .

also fisherfolk who are choosing to migrate away from ; -
Karachi’s Rehri Goth to remote islands such as Khuddi 0 10 20km e N
Creek. This is due to there being no more space in Rehri ! A :

Goth to lay out and dry fish and these remote fisherfolk,
who migrated just 15 years ago, find remote island life >
much more convenient for fishing.

This gives great insight in how Karachi’s capacity for = v
growth is reaching its peak, and perhaps it is time to re-

flect and regenerate the delta soit’s residents can return =
to their older homes.

Bhica

Figure 36: =

o

Map of Western Indus Delta, show-
ing Fishing Villages.
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3.5.2 Human/ More-than-Urban
Society
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£
Gradation of housing densities and 9]
related internal migration to and =
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@
=
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Reasons for Migration
between the Indus Delta
and Karachi. It is
interesting to note that
there is a recent trend of
informal migration back
to the Delta’s remote
islands due to lack of
space at the

Karachi coast for func-

tions such as drying fish.

Sea

Urban
Delta

Sea Level Rise, Floods, Cyclones,
Education/ Alternative Livelihoods

Sea Level Rise, Floods, Cyclones,
Access to Markets

Migrate during fishing season
to catch and dry fish/ shrimp

S Migrate back during wet season .*
S~ for safety L
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SolAR POWEREY
LAMP

3.5.2 Human/ More-than-Urban
Society - Remote Fishing Settlement at Khuddi Creek

TARP AS WATER- Rtser wovnen
PRooF RooFING HOMES (ATH  pUTIZoR CHAED Men To
latesten §7Re FISH )
( RivcEy
N Woop Ay GAMELD
1 . FSH fp SHRmP — LreucTule
/ - LJ:’EU T To DRY ) ) <J
T==ECo o === .W\L—\
N

MANAREVG

ARG

ARDOND PLATFOR A {K
FoR ADDITIoNAT

fRoTeznoNy

Housing in Khuddi Creek on raised

platforms and stilts, showing how

people adapt in ways formal plan-

ning rarely acknowledges.
| 103
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KARACHI

3.5.3 Human/ Urban

Economy
Not only is Karachi already short of the freshwater sup- B Water Networks
ply it requires to sustain its population, but it also depos- == Ship Route from Port

! ! . : = Road Network
its wastewater from households and industries directly - MC;igrO?,eWFogrests
into the Indus Delta and the Sea. This pollution severely
threatens the health of coastal human populations along

with more-than-human mangrove populations. Fishing Villages by density (high - low):

Ibrahim Hyderi
Rehri Goth
@ KetiBandar
@ Khuddi Creek

B Reclaimed Land through Mangrove
Deforestation
—> Wastewater flow from Karachi

ARABIAN
SEA

Figure 40:

Map of Western Indus Delta, show-
ing reclaimed land that replaced
mangroves, and wastewater flow
from Karachi.
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The western part of

the Indus Delta is an
economic hub where ka-
rachi’s Korangi Industrial
area and Bin Qasim port
meet the fishing villages
of Ibrahim Hyderi, Rehri
Goth and other more re-
mote fishing settlements
on tidal creeks. This also
results in land being
reclaimed for economic
benefit, and mangrove
forests are lost in this
process.
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Delta
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To Local Markets
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3.5.4 Mangroves as the Core of the Delta

\3‘?&%&
S N
o ,‘\(\P\“ FISHERFOLK KILL SNAKES IF POLLUTION DUE TO EXPANDING
. . . . & THEY COME ACROSS THEM PORT AND INDUSTRIAL
This diagram is a synthesis of the three lenses and how \N\O ACTIVITIES THREATENS THE
SUSTENANCE OF THESE
; fa A LACK OF AWARENESS AMONG
they all depend dlreCtly or |nd|rectly on mangrove eco- \)QV% THAN URBAN A ENDANGERED SPECIES
: : e MANGROVE RELATED SPECIES
systems to survive. This shows how mangroves have the » W OR
potential to turn the narrative around and become the \“\\3 14 SPECIES OF SNAKES ARE
. QR FOUND IN MANGROVE
tool for transformation. 2 FORESTS WHICH ARE
o ESSENTIAL FOR PEST
A\ CONTROL MANGROVE TREE FOLIAGE
GIVES SHELTERTO BIRDS
MIGRATORY BIRDS SUCH AS
GREATER FLAMINGOES AND
PELICANS VISIT IN WINTER CAMELS ARE SOLD FOREID
MEAT CONSUMPTION
MANGROVE LEAVES MICROCLIMATE REGULATION
ACCUMULATE AND EXCRETE THROUGH DENSE FOREST
SALT
LAND RECLAMATION FOR PORTS COVER
AND INDUSTRIAL AREAS LEADS S AMIELS ARE MABE 1O SVl
TO MANGROVE DEFORESTATION e R
ENOUGH TO BE SOLD CAMEL-RIDING IS A COMMON
SALT ABSORPTION THROUGH TV FoRIeiiE
WERCHUEERSOT) TOURISTS ALONG KARACHI
/ COAST
CAMELS CANTENDTO
OVERGRAZE,
DREDGING FOR PORT 2
SMOTHERS MANGROVE e HOLLOWINGOUT  CHEAP SOURCE OF
ROOTS VEGETATION FODDER FOR BUFFALOES,
GOATS AND CAMELS
T T e MANGROVE SEEDLINGS ARE
o hie COLLECTED AND DRIEDTO BE
USED AS FOOD FOR DOMESTIC
ANIMALS
INCREASED POLLUTION SEDIMENT
RESULTS IN TRASH SUCH AS ACCUMULATION BETWEEN 4 WAVE ATTENUATION
PLASTIC BAGS TRAPPED COMPLEX ROOTS AND SOIL TR i M THROUGH COMPLEX ROOTS
BETWEEN ROOTS STABILISATION > A el i N PROTECTS THE SHORELINE
/ 34 Sl “ :‘ (N g /ﬂ‘ /! \ FLOOD CONTROL THROUGH
Ah0a, MANGROVE ROOTS PROTECTS
DRY MANGROVE ROOTS AND g ! ) bttt
BRANCHES USED AS FUEL BY n
/ LOCAL FISHERFOLK CARBON SEQUESTRATION IN
/ BRANCHES, ROOTS AND SOIL
SOME LOCALS CUT DOWN
MANGROVES TO SELLTIMBER | OCAL FISHERFOLK USE SINDH FORESTRY DEPART-
TO INDUSTRIES TIMBER FOR ROOF AND MENT IS REPLANTING
FENCING OF INFORMAL RHIZOPHORA SPECIES WHICH
HOMES IS LESS SALT TOLERANTTHAN
AVICENNIA MARINA
CRABS AND MUD-SKIPPERS A
FOUND IN DEGRADED
MHGROVEAREASASWELL e Lo THE NATIONAL INCENTIVE TO
AND SEAWATER INTRUSION IS PLANTTHESE MANGROVES IS
FALLEN MANGROVE LEAF DEPLETING MANGROVE GABEONICRERILS
DECOMPOSITION CREATES POPULATIONS CLOSERTO THE
NUTRIENTS FOR MARINE SEA
FAUNA
NURSING GROUND FOR CRABS
AND SHRIMP (FOOD AND
N R NURSING GROUND FORFISH INCREASED WATER
SUCH AS MILK FISH, AND RED POLLUTION IS AFFECTING FISH WASTEWATER FROM KARACHI
SNAPPER AND SHRIMP POPULATIONS THROUGH THE MALIR RIVER
MUD CRABS AND SHRIMP. / \ THREATENS MANGROVE HABITATS
SOLD FOR EXPORT
MLSAND SOIE oA LESS MANGROVES MAKES
' CONSUMED BY LOCAL
;g:mbﬁ\l;RGDAv#?gg‘TlgG g HoEREaT LESS FISH POPULATION LOCAL FISHERFOLK MORE CHEMICAL WASTE FROM
SONTRIDINCATIRACT MEANS FISHERFOLK ARE ™ VULNERABLE TO FLOODS AND INDUSTRIES RETARDS MANGROVE
* FORCEDTO FISH OUT CYCLONES GROWTH
/ TOWARDS THE SEA
MILK AND SOLE FISH, RED
SNAPPER, POMFRET AND
MANY OTHER FISH EXPORTED.
OVERFISHING OF NURSERIES
IS RESULTING IN REDUCED FISHERFOLK MIGRATE TO
FISH AND SHRIMP POPULA- KARACHI FOR SAFETY FROM
TIONS FLOODS AND BETTER
LIVELIHOOD OPPORTUNITIES
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~  Figure 42: Children watching boats leave the jetty at Ibrahim Hyderi Fishing Village, as recreation.
With not many alternative occupations in the village, many boys train to become fishermen when they grow up.




4.1.1 Case Studies - Local
Existing Relationship With Mangroves

RECREATION

J 9

i fha Mahigeer

 Mangrove Tour

Fishing Tours by Local Fisherfolk
(Source: khanaymeikyahai)

e — .

Mangrove Biodiversity Park, Karachi
(2024) by TPL (Source: TPL Website)
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PRESERVATION

Local Replantation
Efforts (Source: Arab News)

Environmental Activists on
Social Media (Source: Shah
Mehran)

PRODUCTION

Local fishing practices
(Source: M. Hussain Khan)

IUCN Shrimp Aquaculture Project -
Bottom-up Initiative, Indus Delta.
(Source: IUCN)
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4.1.2 Case Studies - Global:

Khulna, Bangladesh — Water-Inclusive Urbanism
(Defacto Architecture and Urbanism, 2019)

A city-scale approach advocating for integrated wa-
ter-sensitive planning. It emphasizes the value of
mangrove ecosystems for economic uplift and ecologi-
cal resilience, calling for stronger policy frameworks to
support change at local and national levels.

Pacific Reef Fisheries, Australia — Mangrove-Based
Filtration in Aquaculture
(ASC - Aquaculture Stewardship Council)

Uses naturally occurring mangrove systems around
aquaculture farms for low-energy water filtration. This
approach promotes self-seeding, macroalgae-based
purification, and sustainable farming practices within a
coastal ecosystem.

UNDP Timor-Leste — Low-Cost DIY Water Filtration

A grassroots innovation lab that developed simple,
locally sourced filtration units using materials like sand,
coal, and gravel to turn rainwater into potable water.
This case shows how decentralized, community-driv-
en technology can improve water access in vulnerable
areas.

Mombasa, Kenya — Community-Led Mangrove Resto-
ration
(EarthLung’s Mteza Creek Project)

Focuses on empowering coastal communities through
mangrove restoration to create biodiversity-rich estuar-
ies, improve fishery productivity, and generate alterna-
tive incomes. The initiative supports local stewardship
and poverty alleviation.
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Jakarta, Indonesia — Economic Incentives for Mangrove
Replanting

A small-scale initiative providing livelihood opportuni-
ties to locals through mangrove replantation, aligning
environmental restoration with economic benefit.

Demak, Indonesia — Permeable Structures for Sedi-
ment Capture
(Nanang Sujana)

Local-scale intervention using bamboo fences to trap
mud and restore degraded mangrove coastlines, illus-
trating nature-based engineering for shoreline stabiliza-
tion.

Deltares Report, 2022 — Climate Adaptations in Salin-
ised Landscapes

A strategic planning reference illustrating integrated
water management solutions in salinised deltas, in-
cluding rainwater harvesting, brackish water reuse, and
nature-based infrastructure.
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4.1.2 Case Studies - Global:

Case Studies on L-,M- and S-scales,
from other parts of the world.
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L-SCALE

Permeable structures to trap mud to help
with mangrove restoration, Nanang Suja-
na, Indonesia.

M-SCALE

Rainwater harvesting

Brackish water as fresh

Khulna as a water inclusive enclave. (2019). LTS

Defacto Architecture and Urbanism.
Pacific Reef Fisheries, Australia by ASC

Deltares Report on Salinisation,
2022.

S-SCALE

UNDP Timor-Leste Accelerator Lab
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4.2 Defining Networks of Care

This project employs a scenario-based methodology
grounded in the central question: “What do the man-
groves need?” This ecological perspective serves as the
foundation for the design of three networks, each ad-
dressing a distinct layer of the mangrove habitat: soil,
water, and anthropogenic waste. Rather than treating RECREATION PRESERVATION PRODUCTION
these layers in isolation, the methodology frames them
within the broader interrelated systems of the sea, the
delta, and the city, highlighting the complexity of deltaic
ecologies and how they are influenced by external forces.

Each Network of Care is aligned with a specific role:

Recreation:
Exploring greater permeability within the dense, built

environment of the city through water and land-use, and @d
integrating mangroves as an important part of public

function through urban parks. ®4

Preservation:

By increasing freshwater flow to the delta, reducing agri-
cultural dependency and highlighting mangrove conser-
vation zones within the delta, the potential for biodiversi-

ty and regeneration through protection is explored. w
Production: \/

Exploring Agricultural production in the delta as a gra-
dient from saline to brackish to freshwater zones, and

e e Reconnecting mangroves Restoring natural flows and Creating adaptive livelihoods
growth through greater local involvement. with urban life. sedimentation processes. through agricultural gradients.

Together, these scenarios form a regenerative frame-
work in which mangroves are not passive environmental
elements but adaptable ecological and socio-economic
agents. The methodology promotes their integration into
urban and deltaic flows, creating greater incentives and
conditions for shared stewardship where the well-being
of communities is deeply connected to the health of the
ecosystem.
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4.2.1 Existing Condition
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District Boundary

B Built-up
Agriculture

M Grassland
Shrubland
Wetlands

Bl Mangroves

B River Network

B Sea

O pam/ Barrage
— Canal

Ditch

Stream
— Tidal channel
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Reservoir
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Figure 44:

Land-use in Indus Delta with water
networks, showing network of canals
overlapped with agriculture. Denser
mangrove forests can be seen adja-
cent to the city of Karachi.




4.2.2 Network of Recreation
Strategic Delta Plan

In this network, the role of mangroves as urban parks is
explored by integrating mangroves more with the exist-
ing stormwater drains and the Malir River. This leads to
a shift in coastal development, attracting more towards
the periphery. The existing streams from Malir river that
drain into the Delta are widenend to allow more room for
water to flow, and their embankments are made more
permeable with vegetation. Not only does this serve
as a recreational space but also mitigates floods by in-
creasing the permeability of the city. The waste from the

District Boundary
Built-up
Agriculture
Grassland
Shrubland
Wetlands
Mangroves

River Network
Sea

Dam/ Barrage
Canal

city is separated and water is treated before flowing into Ditch
the delta. This waste management, along with boosting . %tcrji?rcnhamel
eco-tourism, creates new potential for local economy to Marsh
flourish. W Reservoir
B Lake
0 10 20 km
| | |
Figure 45:

Delta Strategy for Recreation
Scenario.
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4.2.2 Network of Recreation
Zoom-in Area 1: Karachi Coast and Delta - Existing

The focus area is the dense edge of Karachi with its resi-
dential and industrial hubs and the Malir River that drains
from Karachi into the Indus Delta. This is to explore the
potential of widening stormwater drains and integrating
mangroves more with the urban fabric as essential pub-
lic spaces. These not only improve access to green and
blue areas but also cool down the city’s rising heat island
effect.

River steam and tidal creeks
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Bareland

7
Z

Agriculture

m 7
il 7

Existing Park/ Golf Course

!

Roads
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4.2.2 Network of Recreation ‘23:‘:5?.&%?’.‘0“”“”5”
Zoom-in Area 1: Karachi Coast and Delta - Proposal
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4.2.2 Network of Recreation
Typology Section

POCKET URBAN PARKS FOR

INFILTRATION
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S TNy
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Ecological

4.2.2 Network of Recreation
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4.2.2 Network of Recreation | Spatial Quality
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4.2.2 Network of Recreation | Stakeholder Impact

Mangroves have grown
denser around the city,
increasing our catch.

I can now enjoy my

I'have observed a greater breaks in the mangrove
variety in bird species near the park next to the creek.
city than before.

IR

= S8

My kids and I now have
access to cleaner public
spaces that also keep our
neighbourhood cool and
shaded.

Due to proper waste
management, I can breathe
and flourish in a cleaner
environment.

I can play with my friends
safely in cleaner water.
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4.2.3 Network of Preservation

In this network, the role of mangroves as facilitators in District Boundary
expanding the footprint of the delta is explored, as they W Built-up
. . . . Agriculture
trap sediments. The Kotri barrage is demolished and wa- B GCrassland
ter is allowed to flow naturally to the delta, keeping its Shrubland
path before the barrage’s construction in mind. Emphasis . \P//lVeﬂandS
. . . . ~ angroves
is laid on copservanon and expansion of mangrove fpr B River Network (based on 1950s map)
ests and agricultural production is reduced. Floodplains B Sea
provie water in dry season to the remaining agricultural
land. The city grows even more as the delta experiences _ Canal
a further migration from rural to urban areas, expanding Ditch
inland. This is deemed necessary for mangrove reha- B STreTmh 1
bilitation and fishing is also allowed only in designated :,:gfshc anne
zones. B Reservoir
B Lake
H Floodplains
B Natural embankments
0 10 20 km
| | A
Figure 46:

Delta Strategy for Preservation
Scenario.
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4.2.3 Network of Preservation
Zoom-in Area 2: Remote Settlements - Existing

The zoom-in focus of this scenario is on an additional
branch of the Indus River, formed after the barrage was
demolished and based on how it used to exist in 1950 in
the same region. This is also an area which was prone to
flooding, with minimal agricultural settlements.
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DEMOLISH BARRAGE TO
INCREASE FRESHWATER AND

4.2.3 Network of Preservation SEDIMENT FLOW
Zoom-in Area 2: Remote Settlements - Proposal SHALL ANMALS AND BIDS.

RENATURALISATION

REDUCE DEPENDENCE ON
CANAL-FED AGRICULTURE

ECO-TOURISM TO INCREASE

FLOODPLAINS
CONSERVATION AWARENESS

STORING WATER
FOR AGRICULTURE

BIODIVERSITY  IMPROVE SEDIMENTATION
ISLANDS THROUGH NATURAL BARRIERS
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7
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Flood
Wet

Dry

4.2.3 Network of Preservation

Typology Section

ECO-TOURISM TO INCREASE
CONSERVATION AWARENESS
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Economic

Social

Ecological

4.2.3 Network of Preservation
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4.2.3 Network of Preservation | Stakeholder Impact
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Even if we catch less fish, mangrove
restoration has created new jobs

forus.

Helping to enrich the
mangrove forests also
helps my people in the
long run.

I know more
about mangroves
after interacting
more with them
and seeing their
habitat.

Mangroves are an integral
part of recreation in the
city.

e

We feel safe from flooding,
put many farmers _
migrated away to the city
when agriculture was
reduced.
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4.2.4 Network of Production

In this network, the role of mangroves in agricultural pro- District Boundary
duction is explored. A gradient from saline to brackish B Built-up

. s . Agriculture
to freshwater determines type of crop. This integration B Grassland
helps increase the value of mangroves with multiple Shrubland
stakeholders, ensuring a shared responsibility for their Wetlands
vvell—being Bl Mangroves

: W River Network
W Sea

O pam/ Barrage
— Canal
Ditch
Stream
— Tidal channel
Marsh
B Reservoir
W Lake

W Shrimp aquaculture
Shrimp and Salt tolerant fruits and
vegetables
Freshwater fruits and vegetables
— = Predicted 2050 shoreline

0 10 20 km

Figure 47:

Delta Strategy for Production
Scenario.

150 | Reviving a Dying Delta



4.2.4 Network of Production
Zoom-in Area 3: Dense Agriculture and Mangrove Islands - Existing

In this network, the zoom-in focus area is where agricul-
ture meets the mangroves, but also where the saline zone
meets the brackish zone. This creates an opportunity for
integration of wetlands with agricultural production.

Vs e

s
T

. River steam and tidal creeks
. Mangroves
- Wetland
Bareland
\\ Agriculture
. Settlements
~ Roads

~-- Canals
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4.2.4 Network of Production @
Zoom-in Area 3: Dense Agriculture and Mangrove Islands - Proposal FLOWTO MANGROVES

MICRO-ALGAE PD 2) AQUACULTURE INTEGRATION PD 4 » RAINWATER HARVESTING
PONDS FOR FILTRATION INTO WETLANDS

POLYCULTURE TO IMPROVE
SOIL HEATH

USE TREATED GREYWATER
FOR AQUACULTURE

GRADIENT OF PRODUCTIVE
LANDCSAPE

River steam and tidal creeks

Mangroves

Wetland

Bareland

Agriculture

Settlements

H

Roads

--— Canals
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4.2.4 Network of Production
Typology Section
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PD 2 AQUACULTURE INTEGRATION
INTO WETLANDS

IMPROVE ORGANIC MATTER
FLOW TO MANGROVES

GRADIENT OF PRODUCTIVE
LANDCSAPE

P06 MICRO-ALGAE
PONDS FOR FILTRATION

ggEe i B4

PD1

POLYCULTURE TO IMPROVE
SOIL HEATH

FLOODPLAIN AS BUFFER
FOR SETTLEMENTS

@ @ RAINWATER HARVESTING

g

b el

USE TREATED GREYWATER

LY FOR AQUACULTURE
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Economic

Social

Ecological

4.2.4 Network of Production
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4.2.4 Network of Production | Stakeholder Impact

My family now relies on
aquaculture for our
livelihood more than
catching fish in the delta.
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I help take care of
mangroves because they
Improve aquaculture yield.

g _ ]
| By pecoming d pgrtro‘th:
agriculturé gradient, e
penefit from greaterf Ot o
organic matter and nutr

We rely on less water to
farm, while producing a
greater yield through more
sustainable methods.
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5.1 Re-evaluation of Toolkit Strategies

By designing the three scenarios of recreation, preserva-
tion and production, some insight was gained on which
strategies from the toolkits were effective in improving
stakeholders’ socio-economic vulnerability while also
regenerating the delta’s more-than-human ecosystem.

This learning is taken further by now exploring combi-
nations between different strategies, for example, how
does recreation also become a form of production by
combining strategies of preservation and recreation. That
is, can combining natural barriers for sedimentation and
eco-tourism paths create a network of recreation that
also keeps fishing boats out of vital regeneration areas?

By experimenting with various new combinations of
toolkit strategies, one possible delta vision is proposed.
It should be noted that there can be many more ways
of combining these toolkits and more possible visions. Preservation Recreation Production
However, this research demonstrates one possible way +

forward as an example of the flexibility of the research by

design methodology used.

1. Improve sedimentation through
natural barriers

Figure 49

An example of combining different
toolkit strategy types to create new
typologies and interpretations.

3. Create a nature trail/ eco park to
increase awareness for conservation
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5.2 Delta - Existing Condition

District Boundary
B Built-up Current
Agriculture
B Existing Mangroves

— Canal

= River

— Stream/ Stormwater Drains
Lake/ Reservoir
Wetland

== Tndus River 1950 Path

— Road Network

-- Rail Network

Saline Zone
Brackish Zone
-- 2050 Shoreline

0 10 20 km

Existing Delta Land-Use and 2050
Shoreline Prediction.
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5.3.1 Delta Vision - Green-Blue Network ‘ )
Recreation and Preservation ‘ -~

Taking the idea of demolishing the Kotri Barrage forward, District Boundary

this vision tries to create a green-blue network that in- W Built-up Current
t tes with and enriches the mangrove forests of the S Built-up Increase 2050
egra ! g - Canal-fed Agriculture
Indus Delta. This network also extends into the stormwa- O Rain-fed Agriculture
ter drains of Karachi and the Malir River that drains into B Aquaculture and Salt-tolerant farming
the delta. This not only allows freshwater and sediment : ﬁ‘q“aw““re

; ew Mangroves
flow to the mangrove forests but also gives more room B Existing Mangroves
to the river through wetlands and floodplains, protecting
settlements from flood and drought vulnerability while P
improving soil health. - Ri,;

Stream/ Stormwater Drains
Lake/ Reservoir
Wetland

Flood plains

Natural Embankments
Urban Parks

Extended Shoreline

0 10 20 km

Figure 51:

N

The Vision for the delta starts with
the green-blue network, that brings
back floodplains, integrating them in
the urban and rural fabric.

¢
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5.3.2 Delta Vision - Agricultural Gradient
Production and Preservation

Mangroves are also further integrated functionally into District Boundary

the delta by creating a gradient from mangrove forests B Built-up Current

t lture to agriculture. Another gradient establish R

_O aquacuttu g : g € ) Canal-fed Agriculture

is from the Indus river to canal fed-agriculture to rain- O Rain-fed Agriculture

fed agriculture. The latter reduces dependence on canals B Aquaculture and Salt-tolerant farming
that divert water away from the river, while transitioning : ch‘uwa;ﬂ;“grrives

to rain-fed and more sustainable forms of farming can B Existing Mangroves

still sustain deltaic livelihoods. Aquaculture also creates

new employment opportunities, facilitated by training P

from government agencies. = River

Stream/ Stormwater Drains
Lake/ Reservoir
Wetland

Flood plains

Natural Embankments
Urban Parks

Extended Shoreline

- Saline Zone
Brackish Zone

0 10 20 km

Figure 52:

o

Agriculture is also less dependent on
canals, leaving more flow of fresh-
water towards the delta.

‘\..I =

di“I
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5.3.3 Delta Vision - Urban to Rural Migration y ‘ ) AT Y
Recreation and Production ‘ AR\

However, the creation of a green-blue network, reduced District Boundary
canal-fed agriculture and new public parks has little ef- % Eﬁﬁ:ﬁp ICr:‘Crrree;;e .
fect if Fhere is no investment on a proper waste manage- Cana{_fzd Agriculture
ment infrastructure. This would require a high invest- T Rain-fed Agriculture
ment from the government but would be necessary and u Aquacu:wre and Salt-tolerant farming
rewarding in terms of long-term better livability of the : ch‘uwa;i;“grrives
human and more-than-human inhabitants of the delta. M Existing Mangroves
As mangroves are regenerated, there would also be less

investment needed in flood-relief efforts and reconstruc-

. . = Canal

tion of submerged settlements and infrastructure. = River

Stream/ Stormwater Drains
Lake/ Reservoir
Wetland

Flood plains

Natural Embankments
Urban Parks

Extended Shoreline

0 10 20 km

Figure 53:
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Urban densification is then expected
to increase inland while smaller
villages and towns in the delta will
expand due to additional livelihood
opportunities.
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5.3.4 Combined Delta Vision 2050

By combining strategies from the toolkits of recreation,
production and preservation, one possible vision for the
delta can be as shown. In this proposal, preservation
strategies used include the removal of the Kotri barrage
and river/ stream renaturalisation. Dependence on ca-
nals is reduced and biodiversity islands are designated
for conservation, where no fishing is allowed. Sedimen-
tation is encouraged around mangroves and this is com-
bined with an eco-park trail to create recreation and thus
another kind of production.

The production toolkit strategy of creating a gradient of
agriculture from mangroves to aquaculture to agricul-
ture, is now applied with another additonal gradient. This
spans from the river to canal-fed agriculture to rain-fed
agriculture, resulting in more sensitive water-consump-
tion patterns. By integrating aquaculture with wetlands,
all settlements from urban to rural are safer.

While floodplains can be seasonal agriculture zones but
also public spaces for nearby settlements, they also pro-
vide a buffer to create more space for water infiltraton
and retention. Recreation toolkit’s solid waste manage-
ment thus becomes an important way to create public
spaces that are usable, while ensuring that drainage from
the delta as well as the city, is not interrupted. The city of
Karachi is also expected to expand to 31 million by 2050
(City Population 2050, n.d.), which is why the darker red
shows that the city will not reclaim more land towards
the delta or sea but expand inland, and also within dif-
ferent existing patches in the delta. There can thus be a
gradual shift away from the centralised hierarchy of ka-
rachi as the place to live, since additional livelihoods are
created through mangrove restoration, aquaculture and
even solid waste management.
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District Boundary

Built-up Current

Built-up Increase 2050

Canal-fed Agriculture

Rain-fed Agriculture

Aquaculture and Salt-tolerant farming
Aquaculture

New Mangroves

Existing Mangroves

EEEETD W]

Canal

River

Stream/ Stormwater Drains
Lake/ Reservoir

Wetland

Flood plains

Natural Embankments
Urban Parks

Extended Shoreline

. Saline Zone
Brackish Zone

0 10 20 km

Figure 54:

The Vision for the delta, where

the kotri barrage is removed, river
banks and stormwater drains are
renaturalised, floodplains and
wetlands protect settlements, while
agricultural production becomes
more varied in terms of water-con-
sumption.




5.4 Delta Vision 2050 - Zoom-In Locations

District Boundary

Built-up Current

Built-up Increase 2050

Canal-fed Agriculture

Rain-fed Agriculture

Aquaculture and Salt-tolerant farming
Aquaculture

New Mangroves

Existing Mangroves

EEEETD W]

Canal

River

Stream/ Stormwater Drains
Lake/ Reservoir

Wetland

Flood plains

Natural Embankments
Urban Parks

Extended Shoreline

Saline Zone
Brackish Zone

0 10 20 km

Figure 55:
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The Vision for the delta, with the 3
zoom-in locations.
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5.4.1 Zoom-in Area 1: Karachi Coast and Delta

The following shows ways in which different strategies
from the recreation, preservation and production toolkits
can be combined to create a new perception of the three
ideas of care. This combination varies for the different
zoom-in sites based on their stakeholders and typologies

present.

River steam and tidal creeks

Mangroves

Wetland

Bareland
Agriculture

Existing Park/ Golf Course

»
%
Wl 7

Roads
Stormwater Drains
Industries

Fishing Villages
Fisheries

Salt farms

T e
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IMPROVE SEDIMENTATION
THROUGH NATURAL BARRIERS

ECO-TOURISM TO INCREASE

CONSERVATION AWARENESS
WIDEN
STORMWATER
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CONNECT EXISTING URBAN
PARKS TO MANGROVES

RIVER
RENATURALISATION

MICRO-ALGAE
PONDS FOR FILTRATION

‘ SOLID WASTE TREATMENT

P06 ¢ PD 2D AQUACULTURE INTEGRATION
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THROUGH NATURAL BARRIERS




5.4.1 Zoom-in Area 1: Karachi Coast and Delta
Typology Section

POCKET URBAN PARKS FOR
INFILTRATION
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IMPROVE SEDIMENTATION
THROUGH NATURAL BARRIERS

CONNECT EXISTING URBAN VIEWING DECKS/ WETLANDS AS BUFFER FOR
PARKS TO MANGROVES WALKWAYS SETTLEMENTS

ECO-TOURISM TO INCREASE VIEWING DECKS RIVER
CONSERVATION AWARENESS WALKWAYS RENATURALISATION
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5.4.2 Zoom-in Area 2: Remote Settlements

The following shows ways in which different strategies
from the recreation, preservation and production toolkits
can be combined to create a new perception of the three
ideas of care. This combination varies for the different
zoom-in sites based on their stakeholders and typologies
present.

River steam and tidal creeks

Mangroves

Wetland
Bareland
Agriculture

Settlements

L}

pel
o
D
Q.
)

Canals
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IMPROVE SEDIMENTATION
THROUGH NATURAL BARRIERS

ECO-TOURISM TO INCREASE
CONSERVATION AWARENESS

WETLANDS AS BUFFER FOR

VIEWING DECKS/
WALKWAYS

DEMOLISH BARRAGE TO
INCREASE FRESHWATER AND
SEDIMENT FLOW

ECOLOGICAL CORRIDOR FOR
SMALL ANIMALS AND BIRDS

RIVER
RENATURALISATION

FLOODPLAINS
STORING WATER
FOR AGRICULTURE

MICRO-ALGAE
PONDS FOR FILTRATION

PD 6
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5.4.2 Zoom-in Area 2: Remote Settlements

Typology Section

BIODIVERSITY
ISLANDS TO RESTRICT FISHING
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WETLANDS AS BUFFER FOR
SETTLEMENTS

IMPROVE SEDIMENTATION

THROUGH NATURAL BARRIERS

®®

VIEWING DECKS/
WALKWAYS

ECO-TOURISM TO INCREASE
CONSERVATION AWARENESS

RIVER
RENATURALISATION

VIEWING DECKS/

WALKWAYS
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RIVER
RENATURALISATION

ECO-TOURISM TO INCREASE
CONSERVATION AWARENESS
WITH MANGROVE RESEARCH

LAB

5.4.3 Zoom-in Area 3: Dense Agriculture and Mangrove Islands yiEwne oecis

WALKWAYS

The following shows ways in which different strategies
from the recreation, preservation and production toolkits
can be combined to create a new perception of the three AQUACULTURE INTEGRATION GRADIENT OF PRODUCTIVE
. . . . . . INTO WETLANDS LANDCSAPE
ideas of care. This combination varies for the different

zoom-in sites based on their stakeholders and typologies
present.
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LANDCSAPE
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5.4.3 Zoom-in Area 3: Dense Agriculture and Mangrove Islands
Typology Section
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5.5 Synergy Between Humans and
More-than-Humans

The combined vision for the Indus Delta imagines an
evolving landscape sustained through shared care be-
tween humans and more-than-human life. It brings
together ecological restoration, adaptive livelihoods,
and public stewardship into a framework where man-
groves are not just preserved but actively woven into the
rhythms of everyday life. Communities - particularly fish-
erfolk and farmers - engage in practices like integrated
aquaculture, mangrove replanting, and wetland manage-
ment, not only to restore lost ecologies but also to secure
their own futures.

This is a model of interdependence where care is recip-
rocal: people tend to the mangroves knowing they, in

turn, protect coastlines, support livelihoods, and anchor LT

cultural memory. Rather than positioning nature as sepa-
rate or passive, the vision reframes the delta as a shared
space of co-existence, responsibility, and regeneration.
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: Eco-park network extends from the city of Karachi into the Indus Delta,
while keeping humans away from certain conservation areas.




Farmers work together to integrate mangroves and sustainable
aquaculture into the existing productive landscape.




Fisherfolk also practice sustainable aquaculture,
filtering water through micro-algae ponds before
it flows into the delta. This reduces dependence
on marine fishing.




Fisherfolk and farmers work together to restore and sustain the mangrove
population, knowing that this act of care has mutual benefit.
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5.6 Phasing and Implementation

1. Urgent (Years 2-5)
2. Short-Mid Term (Years 5-10)
3. Long Term (Years 10-25)
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Priotity Actions

« Ensure clean water reaches the delta (e.g. treated

wastewater, improved storm drains)

- Set aside and protect mangrove zones along coast

and creek edges

« Launch low-cost production pilots (e.g. community
aquaculture, polyculture, etc.)

« Restore degraded wetlands and convert flood-prone
farmland into buffers

« Support livelihood diversification (shrimp ponds,
salt-tolerant crops, eco-tourism pilots)

« Enforce no-fishing zones in key regeneration sites

« Formalize recreation networks (urban mangrove
parks, eco-trails)

« Build governance partnerships (water-sharing,
zoning, community monitoring)

« Scale up productive mosaics based on ecological
performance

Focus Areas

Karachi Coast and
Tidal Creeks

Remote delta villages &
saline agriculture zones

Across entire delta
gradient (inland to sea)

Stakeholders Engaged

Local fisherfolk,

Local farmers,

NGOs like Pakistan Fisherfolk Forum (PFF),
Sindh Building Control Authority (SBCA),
Karachi Development Authority (KDA),

Defence Housing Authority (DHA)

Karachi Water & Sewerage Corporation (KWSC),
Sindh Solid Waste Management Board (SSWMB)

Farmers,

Fisherfolk,

Sindh Environmental Protection Agency (SEPA),
Ministry of Climate Change Pakistan,

Provincial Disaster Management Authority (PDMA
Sindh)

WWEF-Pakistan and IUCN Pakistan

Government of Sindh (Planning & Development
Department),

Sindh Coastal Development Authority (SCDA),
Sindh Forest Department,

Indus River System Authority (IRSA),

Water and Power Development Authority (WAPDA),
WWF-Pakistan and IUCN Pakistan
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6.1 Conclusion

This thesis started with a simple but important question:
What do the mangroves need? That question slowly re-
shaped the way I approached the Indus Delta - not just
as a landscape to be restored, but as a living and vul-
nerable system where people, ecologies, and politics are
deeply entangled. What began as a project about ecolog-
ical restoration turned into something much more sys-
temic - one that tries to acknowledge how water flows,
waste systems, land use, and livelihoods are all connect-
ed, and how regeneration can only happen when we ad-
dress those interdependencies together.

Using the lens of care, I developed the three Networks of
Care - preservation, production, and recreation - to ex-
plore how design can support both ecological and social
needs at the same time. These networks aren’t separate
solutions but overlapping layers that work together: pro-
tecting core mangrove habitats, creating safer and more
diverse livelihood options like aquaculture and waste
processing, and reconnecting the city’s residents to
these often invisible ecosystems through recreation and
education. The inland-to-sea gradient helped me trans-
late these ideas spatially, showing how different zones
of the delta could support each other depending on their
specific conditions.

But throughout this process, I've also been confronted
with the limits of what design can do. Putting ideas on
paper often felt abstract, knowing that real change de-
pends on complicated negotiations - and that any pro-
posal inevitably benefits some while challenging others.
There’s no perfect solution that works for everyone. What
design can do, however, is make these trade-offs visible
and create space for more honest conversations about
who is involved, who carries the risks, and how decisions
get made. In that sense, care is not a fixed solution, but
an ongoing and shared responsibility - one that depends
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on cooperation, governance, and long-term commitment.

If anything, this thesis has taught me that some of the
most meaningful work is already happening at the grass-
roots - local communities planting mangroves, youth
groups raising awareness on social media, and people
adapting their daily lives to a changing environment. My
project doesn’t replace those efforts - it tries to learn
from them, support them, and offer a design framework
that can help these actions grow stronger, more visible,
and more connected. In a fragile landscape like the In-
dus Delta, it’s these small but powerful forms of care that
hold the most potential for a more resilient future.
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6.2 Reflection

1. What is the relation between your graduation proj-
ect topic, your master track (A, U, BT, LA, MBE), and
your master programme (MSc AUBS)?

‘Reviving a Dying Delta’ grew from both personal prox-
imity and distant unawareness. Growing up in Karachi,
I lived next to the Indus Delta without truly seeing it. It
was only later that I recognized this landscape not just as
a place of fading beauty, but as a fragile convergence of
livelihoods, ecologies, and systemic neglect. The delta’s
invisibility - politically, socially, ecologically - became the
very reason to engage with it through urban design.

This thesis reflects the essence of the Urbanism track
and the MSc AUBS programme: working across scales
where global flows, national water politics, urban ex-
pansion, and local resource use collide. The delta is not
only an ecological system but also a socio-political one -
shaped by upstream diversions, Karachi’s pollution, land
reclamation, and precarious rural economies. My design
aims to hold these interwoven forces together, using spa-
tial tools to imagine how more-than-human coexistence
might emerge through negotiated care.

Rather than design as solution-making, this project views
design as a way to surface relationships - between peo-
ple, mangroves, and the uncertain waters they share. It
embodies the MSc AUBS programme’s attention to sys-
temic thinking, spatial justice, and design research as a
form of situated accountability, where neither the human
nor more-than-human can be considered in isolation.

2. How did your research influence your design/rec-
ommendations and how did the design/recommenda-
tions influence your research?

This thesis has been a deeply iterative process, with con-
stant negotiation between research and design. Initial-
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ly, my focus was more thematic - on how to support the
livelihoods of remote delta communities. But as I dug
deeper, I realized that the degradation of the mangroves
wasn’t only a local issue; it was connected to far-reach-
ing systemic flows - of water, waste, politics, and capital.

The shift began with a reorientation of the central ques-
tion: instead of asking what people in the delta need, I
asked what the mangroves need - and what kind of so-
cio-economic structures could support that need in a
lasting way. This led to the concept of Networks of Care,
which explore mangrove regeneration through three in-
terwoven lenses: production, preservation, and recre-
ation. Each network became a way to visualize how eco-
logical goals could align with human aspirations.

Fieldwork played a major role in this transition. I encoun-
tered both lived knowledge and contradictions. Conver-
sations with fisherfolk showed me that locals often see
mangroves as essential to their livelihoods but also rely
on practices that unintentionally harm them. This duality
made me rethink my assumptions: who are the victims,
who are the enablers, and how do we mediate between
long-term ecological health and immediate human
needs?

This back-and-forth process was also reflected in my
methodology. At first, I was interested in the maximi-
zation method, testing three possible systems - social,
economic, and ecological. However, I soon realized that
these systems are so intertwined that separating them in
design would be counterproductive. Instead, I focused
on studying their influence on one another. I then began
developing scenario-building methods, exploring how
three proposals with a single thematic focus could ad-
dress the complex dependencies between social, eco-
logical, and economic factors. As I progressed with the 3
‘Networks of Care’ (recreation, production and preserva-
tion), I again reached a standstill when trying to extract

definitive conclusions from the scenarios. Eventually, I
understood that the key learning from these three sce-
narios lay in the strategies I had tested within them. This
realization led to the creation of a strategy toolkit, which I
evaluated and combined to generate one possible vision
for the delta. Through this process, I also reinterpreted
the toolkits themselves and recognized how deeply inter-
linked the three networks were.

Design helped me test these scenarios: Could fishponds
work as buffers between farming and the sea? Could
mangroves become public space assets? Could informal
waste systems in Karachi be redirected to avoid harm-
ing the delta? These tests also sharpened my research
- grounding it more firmly in spatial logic and focusing it
on implementation. The back-and-forth between draw-
ing, analysis and methodology, became one of the most
educational aspects of my process.

3. How do you assess the value of your way of working
(your approach, your used methods, used methodol-

ogy)?

In the early stages, my approach was optimistic but
overly hypothetical. With guidance, I gradually shifted
towards a more grounded research-by-design method,
centering the mangrove ecologies while staying attentive
to social realities. System mapping, stakeholder conver-
sations, and iterative design became my primary tools.

The key shift came in treating care not only as an ethical
stance, but as a design method. Care demanded that I
map vulnerabilities, not just potentials; that I consider
whose well-being is prioritized, whose burdens are in-
tensified, and whose voices are missing. It guided me to
propose interventions that could nurture both ecological
and social resilience: regulating waste flows, diversifying
livelihoods, or using recreation to reconnect urban resi-

dents with distant ecosystems.

Rather than resisting change - which deltas cannot af-
ford - my methodology embraces adaptation. The delta
has long adapted to shifting waters; my strategies aim
to support that adaptability by offering flexible, site-re-
sponsive scenarios that remain provisional as conditions
evolve.

Crucially, visualizing these interconnections became
central to my process. Diagrams allowed me to translate
complexity into legible spatial narratives - not to simplify,
but to make visible how water, livelihoods, governance,
and nonhuman life intersect. In that sense, my method-
ology values design less as a tool of authority and more
as a means to hold space for diverse, and at times con-
flicting, realities to surface and interact.

4. How do you assess the academic and societal val-
ue, scope and implication of your graduation project,
including ethical aspects?

Academically, my thesis contributes to current discus-
sions on how urban design can engage with fragile and
contested deltaic landscapes, especially in the Global
South, where data scarcity, fragmented governance, and
overlapping social and ecological vulnerabilities create
complex design conditions. Throughout my research, I
struggled to find work that addressed these complexi-
ties holistically. Much of the existing literature was highly
fragmented - either highly technical (focused on hydrol-
ogy or engineering), narrowly social (focused on commu-
nity vulnerability), or limited to documenting mangrove
loss without offering integrated ways forward. There was
often little discussion on how to spatially and systemical-
ly reconnect the multiple processes contributing to the
delta’s ongoing degradation.
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In response to this gap, my work proposes an integrative
framework that does not view mangrove regeneration as
an isolated act of tree planting, but as inseparable from
broader system management - improving how we gov-
ern waste, water, and soil flows, and how these intersect
with human livelihoods. The Networks of Care framework
introduces care not only as a normative value but as an
active design lens - recognizing humans and more-than-
human ecosystems as interdependent co-inhabitants
rather than separate categories. In doing so, it challenges
the conventional binary between development and con-
servation, proposing instead that ecological restoration
and human well-being must be pursued as mutually
dependent, negotiated processes. In this way, the the-
sis contributes to broader academic discussions on how
to design within uncertainty, embrace adaptive climate
resilience, and approach design research as a relational,
situated, and evolving process - rather than as a fixed or
prescriptive solution.

Societally, the project makes visible the lived realities of
delta communities who navigate ongoing environmental
precarity, while simultaneously drawing attention to the
systemic forces - urban expansion, waste mismanage-
ment, upstream diversions - that shape the delta’s vul-
nerabilities. Each monsoon season, these communities
are exposed to stagnant, polluted, and disease-infected
waters, as recurrent floods overwhelm fragile infrastruc-
tures. Often, government response remains limited or
delayed, leaving already vulnerable populations to sur-
vive on their own under increasingly hazardous condi-
tions.

This proposal seeks not only to regenerate ecosystems
but to reduce this chronic vulnerability. By addressing the
systemic roots of degradation - including waste flows,
water management, and soil salinization - it aims to cre-
ate spaces where both ecological and human well-being
can stabilize and adapt. Through diversifying livelihoods,
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whether via aquaculture, mangrove nurseries, or com-
munity-based waste processing - this project offers ways
for local residents to build greater economic security
while contributing directly to the delta’s ecological resil-
ience.

At the same time, the thesis recognizes that the delta’s
future is not shaped solely by top-down interventions.
Grassroots practices already exist, often emerging with-
out formal support - fisherfolk replanting mangroves,
youth groups raising awareness, and local communities
informally adapting to environmental change. These
small but powerful acts of care demonstrate that local
agency is already active, and that design must not re-
place such capacities, but learn from, support, and am-
plify them. Strengthening these bottom-up efforts offers
a more durable, adaptive, and context-sensitive pathway
for long-term regeneration.

In terms of scope and implications, my project does not
attempt to offer definitive solutions to deeply entangled
political, economic, or environmental conflicts. Rather, it
offers a way of thinking and designing that remains open,
adaptive, and responsive to future uncertainties. The
Networks of Care are not static proposals but speculative
frameworks that invite ongoing negotiation between so-
cial needs, ecological thresholds, and climate pressures.
In highly dynamic delta systems, where resisting change
is often neither possible nor desirable, the project em-
braces adaptation as an approach that can slow degra-
dation while creating more equitable, resilient futures.

Through this process, I also came to realize that con-
tributing to awareness itself is already a critical role for
an urban designer. Many interdisciplinary efforts - from
social media activism and grassroots protests, to docu-
mentaries and exhibitions - are already amplifying these
issues and fostering important public dialogue. These
conversations exist and are growing. What this project

offers is a spatial complement to those dialogues: a way
to translate these conversations into tangible spatial pro-
posals, scenarios, and strategies that allow those com-
plex negotiations to unfold in space, rather than remain
only in discourse. In that sense, the project acts as both
a design inquiry and a spatial platform for continuing col-
lective engagement.

Ethically, the project continually challenged my own
position as a designer working within a landscape I am
personally connected to. My proximity to Karachi gave
me both empathy and responsibility but also demanded
careful reflection on how my design choices might unin-
tentionally reinforce existing vulnerabilities. I witnessed
how rural communities, already facing poverty and dis-
placement, are often forced to engage in extractive prac-
tices that harm the very ecosystems they rely upon for
survival. Simultaneously, the more-than-human systems
- the mangroves, estuaries, tidal flows - remain entirely
voiceless within institutional decision-making. The ab-
sence of coherent governance leaves both human and
more-than-human communities exposed to ongoing
harm.

Throughout this process, I also struggled to understand
my own role as an urban designer. Designing on paper
often felt inherently top-down, and I became increasing-
ly aware that no proposal - however well-intentioned -
can ever fully avoid producing winners and losers. There
is no neutral design; every intervention inevitably privi-
leges certain actors while challenging others. This con-
stant negotiation between competing needs, interests,
and vulnerabilities became, for me, the central ethical
responsibility of the urbanist. Learning to hold space for
these contradictions, rather than seeking to resolve them
entirely, became a difficult but necessary part of my pro-
cess.

Working at the territorial scale made these tensions even

more pronounced. I often questioned how to imagine a
vision that would be more bottom-up, rather than im-
posed from above. Over time, I came to realize that any
meaningful vision for the delta’s regeneration cannot
emerge from a single perspective - instead, it requires
cooperation between multiple actors across levels of
governance, communities, and ecologies. Stakeholder
collaboration - from local fisherfolk to urban policymak-
ers - is essential for translating any design vision into
lived reality. In this, I came to see design not as offering
solutions, but as making space for shared, situated con-
versations about responsibility, care, and adaptation.

5. How do you assess the value of the transferability
of your project results?

While deeply rooted in the specific socio-political and
ecological context of the Indus Delta, the questions this
thesis engages with - coastal degradation, biodiversity
collapse, urban pollution, fragmented governance, and
climate-induced displacement - are shared by many
fragile delta regions globally. What makes this project
transferable is not the specific design outcomes, but
rather the approach: an iterative, care-based design pro-
cess that integrates spatial, ecological, and social sys-
tems, while staying responsive to uncertainty.

Throughout my research, I often encountered fragment-
ed studies - some narrowly technical, others purely social
- but few that brought together these entangled systems
into actionable spatial strategies. My thesis aims to fill
that gap by showing how ecological regeneration cannot
be addressed in isolation, but must be embedded with-
in improved governance of waste, water, soil, and liveli-
hoods. This integrative approach can be adapted to other
vulnerable coastal territories, whether in the Mekong, or
Sundarbans, where similar pressures exist and where ur-
ban growth, upstream interventions, and climate threats
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intersect.

Importantly, I have also come to understand that trans-
ferability lies not in replicating design solutions, but in
replicating the process of collective engagement. Any
meaningful response must emerge from listening to
local actors, translating complexity into shared under-
standing, and creating flexible spatial frameworks that
remain open to adaptation as conditions evolve. Urban
design here becomes a tool to make visible these in-
terdependencies, to open up space for dialogue among
stakeholders, and to frame the often-invisible care work
that already exists at the grassroots level.

In that sense, this project does not offer ready-made
answers but proposes a way to engage with systemic
vulnerability while amplifying existing local agency. Even
modest design interventions, when positioned alongside
grassroots initiatives and interdisciplinary collaborations,
can become catalysts for larger conversations - and that,
I believe, is where much of this project’s transferability
lies.

6. How did my personal connection to the Indus Delta
shape — and sometimes complicate — my design
decisions?

Working on this project challenged me not only as a de-
signer, but as someone personally tied to the delta and its
people. Having grown up in Karachi, I was geographically
close to the delta, yet like many in the city, I was largely
disconnected from its daily realities until this thesis. That
distance, and eventual reconnection, became central to
how I approached the work.

As I began to understand the multiple layers of degrada-
tion - from upstream diversions and collapsing mangrove
ecologies to informal waste dumping and unchecked
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urban expansion - I also saw how governance failures
repeatedly leave both people and ecosystems exposed,
especially during floods. T witnessed how, each monsoon
season, floodwaters turn into stagnant, polluted pools
that communities are left to navigate on their own, often
for months. Seeing this firsthand sharpened my aware-
ness that any design for the delta must not only restore
ecological functions but directly address the lived vulner-
abilities that define daily survival here.

At the same time, working at the territorial scale often felt
abstract. When building the Networks of Care - through
recreation, preservation, and production lenses - I con-
stantly questioned whether I was simply mapping ideal-
ized interventions onto a fragile landscape without fully
accounting for the deep political, institutional, and social
complexities that make implementation so difficult. Ev-
ery scenario I developed - whether proposing aquacul-
ture ponds, mangrove nurseries, or waste management
infrastructures - involved difficult trade-offs. There is no
intervention that benefits everyone equally; design in-
evitably privileges certain actors while placing new de-
mands on others. A proposal that may regenerate man-
groves could also risk displacing informal settlements or
altering existing livelihoods. Navigating these realities
made clear to me that design is never neutral.

This tension led me to rethink my role as a designer.
Rather than presenting definitive solutions, I began to
see my work as opening up conversations - making visi-
ble how waste flows impact fisheries and demonstrating
how ecological regeneration and livelihood diversifica-
tion must operate together. Throughout the process, I
came to recognize that much of what I was proposing
already builds on forms of care that exist locally: from lo-
cal replantation efforts and aquaculture pilots to existing
eco-tourism, mangrove awareness exhibitions and social
media activism. My work ultimately became less about
prescribing outcomes, and more about building frame-

works that acknowledge these existing capacities while
proposing spatial tools to strengthen and upscale them -
with the understanding that real transformation requires
cooperation across community, institutional, and gover-
nance levels.

7. How did my understanding of “care” evolve into an
approach to urban design — and how did this help me
navigate the limits of the discipline while still contrib-
uting meaningfully?

At first, care felt personal - a sense of responsibility for a
place connected to my own home. But through this pro-
cess, and inspired by Matters of Care, I came to see care
not as something I could apply, but as an ongoing, frag-
ile engagement with both human and more-than-human
vulnerabilities. The delta is a landscape of entangled
lives - fisherfolk, mangroves, tidal flows - all shaped by
forces far beyond their control.

Ratherthan trying to resolve these tensions, care became
a way to stay with them. My role shifted from proposing
fixed solutions to holding open spaces where multiple
needs could be acknowledged and negotiated. Design
became less about offering answers and more about
making visible the interdependencies - how Karachi’s
waste flows into the delta’s creeks, how upstream wa-
ter diversions affect coastal salinity, how local livelihoods
depend on the same mangroves they sometimes harm.

This approach also humbled me. Urban design cannot
reverse climate change or fix political failures. But it can
help translate complexity into legible stories - offering
speculative frameworks, like the Networks of Care, that
remain provisional and open to adaptation. In this way,
design becomes an act of attention and responsibility -
not to control the delta’s future, but to remain engaged
as its uncertain futures unfold.
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Fieldwork Pictures:

Sparse patches of
mangroves in areas further
away from the Karachi
Coast.

Tidal creeks of the Indus
Delta showing exposed
mangrove roots.
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Pollution from the Bin

Qasim Port and nearby
industries has created

a toxic environment for
mangroves.

Sewage pipes draining
industrial wastewater into
mangrove wetlands.
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A view of Rehri Goth (fishing
village), with various fishing

boats preparing to depart
before the tide comes back.

Jetty at Rehri Goth, where
wastewater from the village
is also seen draining into
the delta.
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Camels on Bundal island,
left alone to graze and
grow. Once they are older,
they are either sold or used
for recreational rides at
Karachi’s beaches.

A camel at Khuddi creek
grazing on mangrove
leaves.
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Use of solar power at a
settlement at Khuddi Creek,
to charge mobile phones.
Fish can be seen laid out to
dry at the back, to be later
sold as poultry feed.

The home of one of the few
resident families at Khuddi
Creek.
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Toxic waste and salinisation
stunting mangrove growth
at the Clifton Urban Forest,
Karachi. This is one of the
areas where wastewater
from Karachi flows into the
Arabian Sea.

Plastic and other waste
accumulated at the coast
of Karachi near Sea View

Beach. This becomes part
of marine debris that is
already endangering deltaic
and marine ecosystems
nearby.
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Karachi’s Water Flows:

Freshwater distribution to and
wastewater flow from Karachi in
Gallons per Day.
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of Karachi, 2019)
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Delta: Existing Condition Delta: Network of Recreation
Conceptual Model Conceptual Model
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Delta: Network of Preservation Delta: Network of Production
Conceptual Model Conceptual Model
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