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The presence of permanent rivers or seasonal streams in populated areas or in
the vicinity of large cities such as Tehran, Ahvaz, Isfahan, and Shiraz, in
addition to creating opportunities for urban development, should always be
considered as a potential threat in terms of risks and damages caused by floods.
The presence of 5 important and flood rivers in Khuzestan Province and the
location of the metropolis of Ahvaz and some important cities in the vicinity of
these rivers shows that floods are always lurking in the shadows of entering
these cities. 60 years of experience in water resources management in Khuzestan
Province has led to integrated and more accurate flood management, which can
be introduced as a suitable model for the flood management process in cities
located in the vicinity of rivers or streams. In the April 2019 flood in the
Khuzestan region, the effective use of data, information, and model output,
along with the correct analysis of various scenarios, resulted in the maximum
flow rate of the Karun River in the Ahvaz section not exceeding 3,200 m*/s. This
was while, based on mathematical models and field evidence, if the
aforementioned measures were not implemented, the flow rate in the Ahvaz
section would have exceeded 5,000 m%fs, causing financial and human losses. In
this article, which was conducted in a descriptive-analytical manner after
collecting and processing data, based on the lessons learned and experiences
gained from the management of the aforementioned flood, the role of the Water
and Energy Observatory in predicting and reducing flood risks in the period
before, during, and after the flood is presented as an efficient model.

Cite this article: Masoumi, M.; Hosseini, E.; Karimi, Gh.; Vaeli, A. & Kalani, A. (2026). Data-Driven Application of the
Water and Power Observatory in Flood Management in the Metropolis of Ahvaz. Urban Development Policy
Making, 3 (1), 1-17. DOI: http//doi.org/10.22034/judpm.2025.542528.1059
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DOI: http//doi.org/10.22034/judpm.2025.542528.1059

Introduction

Iran is highly vulnerable to destructive river floods. Major cities like Ahvaz, situated near perennial
rivers, face constant flood threats. The April 2019 floods in Khuzestan province presented an extreme
event, with 14.5 billion cubic meters (BCM) of water entering upstream reservoirs, nearly three times
the long-term average for that period. This study details the successful, data-driven strategy employed
to manage this crisis, preventing catastrophic urban flooding in Ahvaz. The core of this strategy was
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the integrated "Flood Management Process” facilitated by the Khuzestan Water and Power
Observatory, which served as a central hub for data collection, analysis, and decision-support.

Materials and Methods

The methodology was a comprehensive, multi-stage process. It began with meteorological forecasting
using national and international systems (e.g., Hydroclimate, Flood Forecasting System) to predict
precipitation intensity and distribution. This was followed by runoff forecasting using hydrological
models (VISTA, SWAT_KARKHEH, MIKE NAM, HEC-HMS) to estimate the volume and timing of
inflow into major reservoirs (Karun, Dez, Karkheh, Marun, Jarreh). Reservoir management was the
critical next step; utilizing routing models and expert judgment from an advisory council, optimal
release strategies were devised to balance dam safety with the downstream carrying capacity of rivers.
Flow routing and river engineering employed 1D and 2D hydraulic models (MIKE FLOOD, HEC-
RAS, HEC-1) to simulate flood propagation, identify inundation zones, pinpoint critical bottlenecks
(e.g., bridges), and calculate travel times to population centers. All actions were coordinated through
specialized operational desks that integrated real-time data from a network of 310 monitoring stations,
satellite imagery (e.g., Sentinel), and drone footage for situational awareness and scenario planning.

Results

The application of this integrated process yielded highly effective results. The models initially
indicated a severe threat: without proactive management, the discharge passing through Ahvaz could
have exceeded 5000 ms3/s, submerging vast urban areas. However, through precise, data-informed
reservoir operations and pre-emptive engineering measures (e.g., reinforcing levees, removing
bottlenecks), the actual maximum discharge at the Ahvaz section was successfully capped at 3200
m?3/s. This was a crucial threshold, as flows exceeding 3200 m3/s would have breached urban defenses.
The managed release strategy, which involved releasing approximately 9 BCM of water in a
controlled manner, prevented the city from flooding. Consequently, despite the event's immense scale,
flood management in Khuzestan resulted in zero human casualties, a stark contrast to simultaneous
floods in other Iranian provinces (Golestan, Lorestan) which suffered significant losses.

Discussion and Conclusion

The April 2019 flood event in Ahvaz serves as a powerful case study for successful, proactive flood
risk management in a data-rich environment. The key to success was the seamless integration of
advanced forecasting, real-time monitoring, hydraulic modeling, and most importantly a pre-defined
collaborative framework and clear responsibility matrix (RACI) between all relevant agencies
(Ministry of Energy, Ministry of Interior, municipalities). This "Flood Management Process™ ensured
that data was transformed into actionable intelligence for timely decision-making. Recommendations
derived from this experience emphasize the continuous need for: updating flood action plans and inter-
agency protocols, maintaining and reinforcing hydraulic infrastructure (dredging, levees), investing in
and modernizing forecasting and warning systems, enforcing strict land-use regulations in floodplains,
conducting public awareness campaigns, and mandatory insurance mechanisms. This model
demonstrates that a centralized, data-driven observatory can be instrumental in mitigating urban flood
disasters, transforming a reactive response into a predictive and managed operation.
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1. Incident Command/management System (ICMS)
2. RACI Chart
3. Key Performance Indicator (KPI)
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Given the population growth and the increasing demand for water, driven by
factors such as climate change and evolving consumption patterns, efforts have
shifted towards the utilization of unconventional water resources. In this context,
the Municipality of Tehran has initiated a project aimed at supplying the water
required for irrigating green spaces from surface runoff and treated municipal
wastewater. In the present study, the water demand for both urban and peri-
urban green spaces in Tehran was first calculated. Subsequently, the potential for
utilizing effluent from municipal wastewater treatment plants and runoff flowing
through urban channels as an alternative to groundwater resources for irrigating
green spaces was examined, taking into account both quantitative (flow rate) and
qualitative (effluent analysis) characteristics. Based on the research findings, the
Municipality of Tehran can proactively reduce raw water consumption for urban
green space irrigation from 73% to 32% over a ten-year period by designing and
implementing a comprehensive project for the treatment and reuse of urban
runoff and treated municipal wastewater, while increasing the share of runoff
and treated wastewater usage from approximately 15.6% to 64%. Furthermore,
to further reduce water consumption, methods for aquifer recharge using runoff
can be employed for more efficient utilization, along with modifying urban
green space development patterns to decrease water demand as additional
strategies for water conservation. Ultimately, this initiative has the potential to
play a pivotal role in replenishing groundwater resources, thereby providing a
more sustainable future for water supply in the city of Tehran.
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Introduction

More than two-third of world population is facing water scarcity in present. With the ongoing
population growth and the escalating demand for water driven by factors such as climate change and
evolving consumption patterns, conventional water resources are increasingly proving inadequate,
particularly in arid and semi-arid regions. Consequently, efforts have been directed towards the
exploration and utilization of unconventional water resources to alleviate the pressure on traditional
water supplies, especially groundwater resources. One effective measure in this context, is replacing
the raw water used for irrigation of green spaces with treated wastewater and urban runoff, which are
more sustainable. Unconventional water resources offer emerging opportunities to address water
shortages in areas where sustainable access to water is unreliable and conventional water resources are
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limited. The advantages of treating urban runoff and municipal wastewater for reuse purposes are
manifold. Firstly, it enhances the resilience of urban water systems by diversifying water supply
sources and reducing vulnerability to climate variability. Secondly, utilizing treated urban runoff and
wastewater for the maintenance and development of urban green spaces contributes to improved
aesthetic value, enhanced biodiversity, and increased carbon sequestration within cities

Methodology

In the present study, the water demand of urban green spaces (including parks, sides of streets, and
forest parks) and green belt in Tehran was initially calculated based on plant species and the area
covered, categorized by the 22 districts. Additionally, the amount of water extracted from groundwater
sources (including wells and ganats) in the year 1401 (the base year of studies) was calculated.
Furthermore, the volume of water available for harvesting from urban surface water-channels was
determined based on the flow rate of surface water in these channels, which was calculated according
to the width of the channel, water height, and flow velocity in the main water-channels of Tehran. The
amount of treated wastewater received from wastewater treatment plants under the supervision of the
Ministry of Energy was also estimated. Then, based on the obtained information, the amount of water
that could be extracted from the aforementioned four sources was estimated for 3-year and 10-year
periods, considering the policy for supplying water needed for irrigating green spaces from
unconventional water resources. It is worth mentioning that in calculating all the mentioned figures,
the location of water harvesting as well as the location and water needs of adjacent green spaces were
taken into account.

Results

According to the Water Scarcity Index published by the United Nations, Tehran is currently
experiencing severe water scarcity, utilizing over 80% of its available water resources. To alleviate
this situation and reduce water uptake to below 60%, a 30% decrease in current water consumption is
necessary. In this regard, the Tehran municipality has the opportunity to supply water for irrigation of
urban green space by replacing conventional water sources, such as wells and ganats, with
unconventional water resources, including urban runoff and treated wastewater. This study's
assessment indicates a substantial potential to decrease dependence on raw water sources by
increasing the utilization of treated wastewater from approximately 15.6% to 64%, primarily for
irrigation of urban green spaces. This initiative can, not only increase the available water for irrigation
from 180 to 250 Mm3/year, but also simultaneously reduce the reliance on well water from 73% to
32% of the total water demand (equal to water saving of 62 Mm3/year) over a ten-year period. This is
specially important regarding sustainable supply of water from unconventional water resource which
would also help for the prevention and mitigation of land subsidence in Tehran.

Conclusion

This study aims to evaluate the feasibility of substituting conventional water sources, such as
groundwater and ganats, with unconventional water resources, including urban runoff and treated
wastewater with the objective to reduce the extraction from underground raw water resources. An
analysis of the data collected on water consumption in the irrigation of urban green spaces, alongside the
availability of urban runoff and treated wastewater, indicates that groundwater extraction could be
reduced as a result of Tehran municipality’ project by 19 and 62 Mm3/year after 3 and 10 years,
respectively. This initiative is not only feasible through the collaboration of relevant organizations but
also has the potential to play a crucial role in the replenishment of groundwater resources, thereby
promoting a more sustainable future for the city's water supply. Furthermore, implementing additional
strategies, such as selecting plant species that are compatible with the local climate, optimizing planting
patterns, and employing high-efficiency irrigation techniques like subsurface irrigation, will further
contribute to reducing water consumption in the maintenance and development of urban green spaces.
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1. Unconventional Water Resources
2. Conventional Water Resources
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1. Infiltration basin

2. Bioswale

3. Porous pavement
4. Infiltration trench
5. Artificial wetland
6. Grass swales
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ARTICLE INFO ABSTRACT
Arti . With increasing urbanization and mounting pressure on the financial resources
rticle type: of cities—especially in developing countries—it is vital to develop innovative

Research Paper urban investment models. This study adopts a comparative approach to analyze

successful urban investment practices in countries with advanced urban
economies, such as Germany, the Netherlands, South Korea, the United
Kingdom, Singapore, and Japan. Drawing on these case studies, the research
aims to present a localized policy framework for the Municipality of Tehran.

Amid rapid urbanization (urban population rising from 35% in 1950 to over 55%
in 2015 and projected to reach 66% by 2050), many cities face severe fiscal
constraints. Although Tehran’s municipal revenues grew from 84,617 billion
rials in 2011 to 2,056,589 billion rials in 2025, the share of financing through
investment has remained marginal—averaging just 1.2% over fourteen years,
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with a peak of only 3% in 2012. This underscores the need for more effective
investment strategies. The study identifies four key components of successful
urban investment: (1) institutional and legal frameworks, (2) innovative financial
instruments, (3) stakeholder collaboration, and (4) data-driven governance.
Based on these pillars, it proposes the "Smart Investable City Model" for
Tehran. This model aims to increase investment-based financing, enhance
financial self-reliance, and promote participatory, transparent development.
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Introduction

Cities are increasingly recognized as engines of economic growth and social development. According
to UN-Habitat, the global urban population rose from 35% in 1950 to 55% in 2015, with projections
reaching 66% by 2050. This trend places growing demands on infrastructure and public services.
Meanwhile, municipalities—Ilargely dependent on property taxes and central government transfers—
are experiencing widening fiscal gaps. Tehran exemplifies this trend: despite dramatic revenue
increases over the past decade, investment-based financing remains minimal. This reflects the urgent
need for innovative financial frameworks and investment strategies.

Methodology
This research adopts a qualitative, comparative case study approach to analyze urban investment
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models in countries with advanced urban economies, including Germany, the Netherlands, South
Korea, the UK, Singapore, and Japan. By integrating lessons from these countries with the
opportunities provided by digital innovation, the study formulates a localized Smart Investable City
Model tailored to the context of Tehran.

Results

Successful urban investment models in the studied countries reveal diverse approaches tailored to their
unigue contexts. In Germany and the Netherlands, models such as Collaborative Urban Land
Development (CULD) and Land Value Capture (LVC) have been instrumental in advancing
affordable housing and equitable urban development. The Amsterdam East Docklands project, for
instance, transformed an abandoned industrial area into a vibrant, human-centered neighborhood by
prioritizing historical preservation, mid-rise design, green spaces, and active mobility.

In Japan and South Korea, public-private partnerships (PPP) and data-driven platforms have been
critical. Seoul and Daejeon have successfully leveraged digital tools, big data, and Al to attract
investment and engage citizens.

The UK has focused on urban regeneration through Urban Regeneration Companies (URCs),
particularly in cities like Manchester and Liverpool. These entities mobilize private investment to
revitalize neglected areas, as seen in the success of Liverpool One and Bristol Port projects.

Singapore stands out for its integration of digital governance and international capital attraction, as
demonstrated in the long-term development of the Marina Bay Sands area. Through cohesive
planning, PPPs, and smart infrastructure, Singapore offers one of Asia’s most efficient urban
investment systems.

These experiences underline the importance of adapting strategies to local conditions while
focusing on long-term planning, innovation, and stakeholder engagement.

Conclusion

The comparative analysis shows that no single urban investment model fits all contexts. Countries
have designed strategies that reflect their institutional, economic, and cultural environments. For
Tehran, replicating foreign models is neither feasible nor effective without contextual adaptation.

The proposed Smart Investable City Model for Tehran emphasizes public-private partnerships,
digital governance, financial transparency, and sustainable revenue generation. Key enablers include
policy reforms to support investors, capacity building for urban governance, and the establishment of
intermediary development institutions. To transition toward sustainable urban development, Tehran
must shift its municipal mindset—embracing investment as a strategic priority, clarifying regulatory
processes, and leveraging private sector capabilities.

Such a transformation is critical to enhancing urban quality of life, increasing social welfare, and
securing Tehran’s long-term development trajectory.
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1. LVC: Land Value Capture
2. Blended Finance
3. Municipal Bonds
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. SPV: Special Purpose Vehicle

. BOT: Build, Operate, Transfer

. EPCF: Engineering, Procurement, Construction, And Finance
. FDI: Foreign Direct Investment

. FPI: Foreign Portfolio Investment

. BOOT: Build, Own, Operate, Transfer

. BOO: Build, Own, Operate

. BLT: Build, Lease, Transfer

. Buyback

0. CULD: Collaborative Urban Land Development
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1. CUE: Circular Urban Economy

2. 10T: Internet of Things

3. Al: Artificial Intelligence

4. Big Data

5. ROI: Return On Investment

6. MDF: Municipal Development Funds
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3. SEM: Structural Equation Modeling
4. FCM: Fuzzy Cognitive Mapping
5. URCs: Urban Regeneration Companies
6. City Deals
7. ROM’s: Regionale Ontwikkelings Maatschappijen
8. Zuidas Amsterdam
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1. Marina Bay Sands

2. The Lee Kuan Yew School of Public Policy at the National University of Singapore and Institute of Real Estate Studies
(IRES) at National University of Singapore, 2016

3. Liverpool One

4. Bristol Harbourside
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external factors influencing water recycling governance. Data was collected
through document analysis and expert interviews. The results indicate that
Tehran possesses considerable technical and research capacities; however,
weaknesses in integrated governance, limited financial resources, and low social

acceptance constitute the main barriers to the development of these policies. The
QSPM analysis shows that competitive (ST) strategies are the most attractive; in
particular, partnerships with the private sector to enhance treatment plant
efficiency and attract international financial resources ranked highest. Moreover,
the formulation of national standards for reclaimed water quality and the
establishment of economic incentives are considered key supportive strategies.
Accordingly, strengthening institutional coordination, developing sustainable
financial instruments, and enhancing public awareness can facilitate the
transition from a purely technical management approach to sustainable and
participatory urban water governance.
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In recent years, the city of Tehran has faced severe challenges in water resource management due to
population growth, urban expansion, industrial development, and the increasing impacts of climate
change. Dependence on limited surface water resources and inter-basin transfers has made the urban
water system vulnerable and unsustainable. Under these conditions, water recycling and reuse have
emerged as key strategies to enhance water security and promote sustainable urban governance.
Recycled water can be applied for various non-potable uses such as irrigation of green spaces,
industrial cooling, street washing, and even controlled groundwater recharge. However, despite
existing technical capacities, the implementation of water reuse policies in Iran—and particularly in
Tehran—has been hindered by fragmented governance, weak economic incentives, and limited public
acceptance. Therefore, the present study aims to conduct a strategic analysis of water recycling and
reuse in Tehran using SWOT-QSPM models within the framework of sustainable water governance,
with a focus on the operational role of Tehran Municipality.
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Materials and methods

This study employed a mixed-method qualitative—quantitative approach. First, a comprehensive
literature review and document analysis were conducted to identify internal and external factors
influencing urban water recycling governance in Tehran. Expert interviews were then performed with
specialists from the Tehran Municipality, Tehran Water and Wastewater Company, and academic
researchers to validate and prioritize these factors. The identified factors were classified into four main
groups: strengths, weaknesses, opportunities, and threats. Subsequently, the SWOT matrix was
constructed, and the Quantitative Strategic Planning Matrix (QSPM) was used to assess the relative
attractiveness of alternative strategic options. Each factor was rated on a 1-4 scale (low to high
attractiveness), and weighted scores were calculated to determine the Total Attractiveness Score
(TAS) for each strategic option. The analysis focused specifically on competitive (ST) strategies,
which leverage existing strengths to counter external threats.

Result
The results indicated that Tehran has significant technical and institutional capacities for the
development of water recycling, including modern wastewater treatment infrastructure, technical
expertise, and active research and innovation centers. However, the sector is constrained by the lack of
integrated governance, financial instability, weak coordination among agencies, and limited public
trust. The QSPM results showed that among the evaluated strategies, competitive (ST) strategies
achieved the highest attractiveness scores. Within this group, the following strategies ranked as most
effective:

1. Public—private partnerships (PPP) for enhancing wastewater treatment efficiency,

2. Attracting international financial resources (e.g., UNDP, FAQ),

3. Establishing national quality and safety standards for recycled water, and

4. Developing economic and fiscal incentive policies for industries and agriculture.

These findings highlight that the most promising path for Tehran Municipality lies in combining its
technical and scientific strengths with financial diversification, international collaboration, and
participatory governance to overcome institutional and climatic challenges.

Discussion and Conclusion

The SWOT-QSPM analysis reveals that although Tehran possesses advanced technical capacities and
skilled human resources, its fragmented institutional structure and weak policy integration impede
progress in sustainable water recycling. Strengths such as existing treatment plants, research capacity,
and innovative local enterprises should be leveraged to address threats like climate-induced water
scarcity and institutional resistance to policy reform. Furthermore, integrating water recycling policies
into Tehran’s sustainable urban governance framework requires multi-level coordination between
municipal, provincial, and national institutions.

From a governance perspective, the study recommends establishing an independent urban water
reuse regulatory authority and a Tehran Water Sustainability Fund to ensure policy coherence and
long-term financial support. In the technological dimension, promoting innovation accelerators and
smart monitoring systems can enhance efficiency and transparency. In the socio-cultural dimension,
implementing public awareness campaigns and the “Safe Recycled Water” branding can foster public
trust and acceptance. Finally, strengthening international water diplomacy and cooperation with global
cities (such as Melbourne and Barcelona) can accelerate the transfer of knowledge and technology.

In conclusion, if Tehran Municipality adopts a sustainable, participatory, and data-driven
governance model, water recycling can evolve from a purely technical initiative into a comprehensive
governance system—enhancing water security, resource efficiency, and environmental justice for the
megacity of Tehran.
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This study reviews and analyzes methods for producing freshwater in urban
systems, focusing on water harvesting from fog, a method that allows
sustainable water supply without consuming energy in the production phase.
Using the PRISMA approach, 20 selected studies were selected for the final
analysis from 215 studies. The results show that most of the early research
focused on collector geometry and was limited to simultaneous consideration of
material properties, long-term durability, spatial analysis, and long-term
operational data. Recent studies have focused on novel materials, biomimetic
design, nanotechnology, and artificial intelligence modeling to increase system

efficiency and sustainability. Passive fog collection systems can produce an
average of 1.5 to 10 liters per square meter per day of water, and on an urban
scale, replacing part of the water consumption can generate significant energy
savings. The findings of this study can provide a clear path for future research
and show policymakers the possibility of utilizing new capacities for sustainable
urban water supply.
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Introduction
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Water is one of the most vital resources on Earth and plays a fundamental role in domestic, industrial,
power and agricultural sectors. Despite the relative abundance of water, usable freshwater resources
are limited and only about 0.6% of it is readily available. The increase in urban population, changing
lifestyles and economic development have greatly increased the demand for water and it is predicted
that between 2.2 and 2.3 billion people will face severe water shortages by 2050. Water scarcity has
wide-ranging impacts on meeting human needs, ecosystems and biodiversity. The use of conventional
methods of urban water supply is often associated with high energy consumption and there is a need
for sustainable and low-energy solutions. Water harvesting from fog, especially using fog-absorbing
nets, is a novel and energy-efficient method that can provide a local and sustainable source of water.
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This research, using the PRISMA approach, reviewed 20 selected studies out of 215 studies and
analyzed the benefits, limitations, and parameters affecting the efficiency of fog collection systems,
clarifying the path for sustainable urban research and decision-making.

Methodology

This study is a PRISMA-type systematic review that aims to investigate freshwater production
methods in urban systems and analyze fog harvesting technology. Inclusion PRISMA structured
approach, 215 relevant articles were searched from reputable scientific databases (Google Scholar,
ScienceDirect, and Scopus) and based on the inclusion and exclusion criteria including research,
focusing on fog harvesting mesh material and geometry, specialization, and full-text access, 20 final
articles were selected for analysis. The review steps included screening titles and abstracts, quality
assessment, key information extraction, and data analysis, and resource management was performed
with EndNote software. The study will also examine the effect of mesh material and geometry on
system efficiency and the potential for reducing energy consumption if the new fog harvesting method
is replaced with urban sources. This analysis provides a suitable theoretical perspective for utilizing
this technology in foggy and mountainous cities, despite the assumption of sufficient fog.

Conclusion

This study investigated the role of fog harvesting systems in sustainable water supply and energy
consumption reduction. Early research mainly focused on the geometry of the grids and the shape of
the collectors, while the effect of material type, nanocoatings and simultaneous geometry and material
design have not been comprehensively investigated. Recent studies have focused on the use of novel
materials, biomimetic designs, 3D structures and artificial intelligence to predict collector
performance, but long-term durability, cost and scalability still need to be developed. Passive fog
harvesting systems can produce between 1.5 and more than 10 liters of water per square meter of grid
per day, providing a significant part of the water demand on a city scale and reducing the energy
consumption associated with water treatment and transportation. Future research should focus on
systematic geometry and material design, predictive modeling and long-term testing under real
conditions to increase the sustainability and scalability of this technology.
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1. United States Environmental Protection Agency (EPA)
2. European Union (EU)
3. Benzene

4. Bromate

5. Cadmium

6. Chromium

7. Antimony

8. Fluoride

9. Mercury

10. Nitrate

11. Nitrite

12. Selenium

13. Tetrachloroethylene
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. Thermal Methods

. Membrane Methods

. Biological Methods

. Groundwater Extraction

. Multi-Stage Flash Distillation (MSF)
. Multi-Effect Distillation (MED)

. Reverse Osmosis (RO)

. lon Exchange

. Chlorination

10. UV Disinfection

11. Sequential Batch Reactor (SBR)
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1. Thermal Desalination
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1. Greenhouse Gas (GHG)
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. Fog Water Harvesting (FWH)

. Fog Water Collectors (FWC)

. Cloud Seeding

. Fog Mesh

. Massive Dew Collector

. Sorption-based AWG (solar distiller)
. Condense
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1. Standard Fog Collector (SFC)
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Cape Verde, Serra Malgagueta (365)
Peru, Mejia (210)

Canary Islands, Tenerife (354)
Chile, Alto Patache (365)

Eritrea, Arborobu (166) |
Guatemala, Tojquia (210)

S Africa, Lepelfontein (184) )
Yemen,Hajja (121)

Ecuador, P. Grande (210)

Nepal, Pathivara (122)

Spain, Valencia (142)

Eritrea, Nefasit (90)

S Africa, Soutpansberg (200)
Chile, El Tofo (365)

Chile, Padre Hurtado (365)
Colombia, Andes mountain (210)
Chile, Falda Verde (365)

in paranthesis, are the number
of days fog occured annually

2 4 6 8 10 12
rate of fog water collection (/ m—2d-1)

[¥Y] Sbl ciliseo bl 5 a5Ylo 4o (glajg, dlusi g e 5l Ol Jlasswl &5 Y JSKud

=]

Iy iwelisl O g5 oo a5 ol JInl g Ao (Jld s i S5 ¢ Sdiio (6y55 1 ool b do 3l OT Jlaasciul
oS Liblis 1> Ygase g osd adllae 0,55 5 5> 1038 Yo 5l L 50 ()sld oyl i (psel 51 e Laylyis a8 Liblie (ol
cad b 6y9ld ol 4,31 sl OleS Ol lio plo 48 Canl dbe Sloj de 5l T iy 39, 00 ) @ yls (b 4o
aSo) el s odlitnl Jb 50 ()10 Sygo 4 FWH olagim | (o8 dlasd ks o)l g 5l O zlysel (6lp oYL
Jo 5o Ll i o050 1y itz 5 )l o8 din (b (sl Jlae slaz b sl ol FWH s S
S SHk &S el sl ofigtr 69l8 ol D)5 el psbo |y Jlene Slaz ol de Ol Jlasil gl g pob
g 035 Joo o (syglaen aw lgie 4 loisygh ot (pl 3 )b (00b Jrilly sl wjtuad )3 (B de g 1)l
ol JSito Ol (55laen i ot oJBonl b Sigd o Jiie 5 sl s JUS 4 S5 (5956 bawg Ol b
ol odld (5155 ¢ (6505101 j> 585 glasjlubiwl lags > 4 oS
odlos (559l ol 3> Jgud B de g o5 (Sl b meler )5 s O ol (sl (o0l Jamily o 3 O il

1. Forward Scattering Spectrometer Probes
2. Mesh Nets
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Cooling Tower
Plume

Mesh Cooling

Tower Cell

Fog + Humid Al

Cooling Tower
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1. Ghosh

2. Cooling Tower (CT)

3. Regalado

4. Fog-Water Harvesting Capability Index (FCI)
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Introduction

The purpose of this article is to examine and analyze the requirements for implementing participatory
governance in urban management, focusing on the practical experience of the “I am the Mayor”
project in Tehran Municipality. Participatory governance and increasing citizen participation in urban
projects, including the “I am the Mayor” project, are considered a necessity in sustainable urban
development. This research seeks to examine how urban projects can be implemented more effectively
and with greater citizen participation using participatory governance. The “I am the Mayor” project, as
a case study, shows how citizens can be involved in city-related decision-making by creating an
appropriate platform and thereby helping to improve the quality of urban life.
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Methodology

In this study, an analytical approach based on an extensive review of library resources, scientific
articles, and reports on urban and government management has been used. The purpose of this review
was to evaluate global perspectives and experiences in the field of participatory governance and public
participation in city administration. Qualitative data analysis is based on logical reasoning,
comparative comparison, and textual evidence. The data have been examined using content analysis
and comparative analysis methods to identify patterns and trends related to participatory governance in
urban management. This approach allows the researcher to gain a better understanding of the
requirements and challenges of implementing participatory governance by examining different
experiences in depth.

Result

The results of this study show that one of the main pillars of participatory governance is government
openness, which allows citizens to participate in decision-making and play an active role in city
governance. Government openness includes dimensions such as transparency, participation, and
accountability. Also, implementing participatory governance requires creating a two-way relationship
between the government and citizens, which requires an efficient system. Acceptance of the role of
citizenship by the people is one of the important requirements in participatory governance, meaning
that citizens must have greater responsibility for urban issues. Citizen budgeting, as a new approach,
also emphasizes the active participation of citizens in the resource allocation process.

Conclusion

According to the findings of this study, it is suggested that the government and municipalities pay
more attention to creating and strengthening participatory platforms for citizens. Creating transparency
and information systems, holding training courses for citizens on citizenship rights and
responsibilities, and developing accountability mechanisms are among the measures that can help
improve participatory governance. It is also necessary to consider citizen budgeting as an effective
tool in the fair distribution of resources and increasing citizen participation in urban projects.
Promoting a culture of participation and responsibility among citizens is also of great importance.
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1. Participatory Governance
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This paper addresses the critical challenges of water scarcity in the Iranian
capital. Unlike many global metropolises, Tehran was not originally established
in proximity to sufficient water resources. The excessive concentration of socio-
economic, cultural, and political activities has been the primary driver of rapid
population growth and uncontrolled urban sprawl, placing local water supplies
under severe stress. Consequently, Tehran has evolved into a city chronically
dependent on inter-basin water transfers. This study demonstrates that
centralization and unchecked population growth are the paramount factors
exacerbating the water crisis. Despite a provincial population exceeding 14
million (approximately 9 million within the city), the province's water carrying
capacity is estimated at only 2.5 million people. This demographic overburden
has resulted in Tehran—hosting 11% of the national population—consuming
nearly 17% of the country’s total urban water. Rather than advocating for
supply-side expansion, this article emphasizes consumption management,
demand-side strategies, and efficiency enhancement. The proposed strategies
include halting new developmental loads, reducing existing pressures, managing
demand drivers, and improving water use efficiency. Ultimately, the paper
concludes that Tehran's water crisis is a national challenge requiring a decisive
national commitment. Decentralization and population relocation are proposed
as the fundamental long-term solutions to the capital's water insecurity.
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Introduction

Tehran, Iran's capital, is facing a severe and escalating water crisis. This issue, detailed in a study titled
"The Centralization Trap and Water Scarcity Crisis in Tehran," highlights how the city's growth, unlike
many other megacities, did not happen near sufficient water sources. The intense concentration of
economic, social, and political activities has turned the city into an irresistible magnet, causing explosive
population growth and putting immense pressure on local water resources. This has made Tehran a
"bottomless pit," constantly needing water from neighboring regions. This research aims to analyze the
city's water situation, forecast future trends, and propose strategic solutions to mitigate this crisis.

Materials and Methods

This study uses an analytical approach, examining the historical context of Tehran's development, its
climate, and how water supply and demand have evolved. The methodology involves a thorough
analysis of historical and current data from sources like the Ministry of Energy, the Meteorological
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Organization, and the Iran Statistics Center. By tracking past and present trends, the research identifies
and forecasts future threats if current water management practices continue, providing a strong
foundation for understanding the causes and potential long-term consequences of the crisis.

Results
The findings show that Tehran's water crisis is primarily driven by extreme centralization and
uncontrolled population growth, pushing the city's water resources past their limit. With a population
of over 14 million in the province, Tehran far exceeds its estimated water carrying capacity of about
2.5 million people. As the national economic hub, Tehran's overpopulation is worsened by its role as a
powerful "pull factor," attracting significant internal migration.

Tehran’s water supply relies on five major dams and extensive groundwater extraction. However,
a significant 37% reduction in average annual rainfall has led to an over-reliance on groundwater. The
abstraction ratio has dangerously shifted; what was once 70% surface water and 30% groundwater has
now reversed to as much as 70-90% groundwater. This excessive groundwater use has dire
consequences: water tables drop by 1.5 meters annually, and land subsidence is reaching alarming
rates in some areas.

Inefficient management also contributes to the crisis, with about 25% of drinking water lost to
leaks and only 15% of wastewater being recycled. The transfer of water from other basins to Tehran
also creates socio-economic and ecological conflicts in neighboring regions.

Discussion and Conclusion

The analysis reveals that Tehran’s water crisis is a complex issue with natural, human, and managerial
factors. The high concentration of people and activities, combined with a lack of local water and
exacerbated by climate change, has driven demand to an unsustainable level. This has not only
threatened Tehran's water security but has also destabilized the socio-economic balance of neighboring
regions.

The article concludes that Tehran’s water problem is a critical national challenge. Failure to
address it with serious national resolve threatens the country’s stability. The study strongly advocates
for a change in approach, moving from simply increasing water supply to robust demand management
and significant efficiency improvements.

To solve this crisis, the article proposes a range of short, medium, and long-term strategies:

Avoiding New Burdens: Implement a strict ban on new water connections and industrial permits,
and prohibit satellite town developments.

Reducing Existing Burdens: Distribute water-saving devices, combat illegal water abstraction,
and accelerate the development of wastewater treatment plants for reuse.

Managing Demand-Influencing Factors: Revise water tariffs, launch public education
campaigns, and fundamentally, decentralize government and industrial organizations from Tehran to
encourage migration out of the city.

Increasing Efficiency: Modernize the water network with smart systems for leakage detection and
install advanced meters for remote reading.

Ultimately, the most fundamental solution identified is to reduce the concentration of both people
and activities in Tehran. Without effective demand management and decentralization, the future for
Tehran looks grim, with ongoing land subsidence, economic closures, and a cycle of unresolved
planning issues. The urgency for action is paramount.

Ultimately, the most fundamental solution identified is to reduce the concentration of both people
and activities in Tehran. Without effective demand management and decentralization, the future for
Tehran looks grim, with ongoing land subsidence, economic closures, and a cycle of unresolved
planning issues. The urgency for action is paramount.
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ARTICLE INFO ABSTRACT

This study compares the investment attractiveness of Tehran metropolis with
leading global capitals and analyzes the main barriers at the structural,
economic, institutional, environmental, and political levels using international
data. The results show that Tehran, despite its potential capacities, faces a

Avrticle type:
Research Paper

Article History: serious gap in investment attraction and competitiveness due to the deterioration
Received 28 July 2025 of infrastructure, economic instability, regulatory complexity, environmental
Revised 02 September 2025 problems, and sanctions. The construction-oriented approach and the heavy
Accepted 02 November 2025 dependence of urban income on fees have made development unproductive and
Published Online 01 January 2026 unbalanced. The DEMATEL method was used to measure the causal

relationships between barriers. The findings show that structural barriers are the
most effective and economic and institutional barriers are the most effective
factors. Also, “ignoring environmental sustainability” and “sanctions” were

Keywords: identified as causal factors and “low quality of life” as the most important
Investment attractiveness, consequence. These results highlight the need to shift from a short-term revenue-
Tehran megacity, generating approach to productive investment and institutional reforms to
Urban capacity, enhance sustainability and investment attractiveness in Tehran.

Urban competitiveness,
Urban infrastructure,
Productive investment.

Cite this article: Olad Ghareh Ghouz, M. & Azimpour, A. (2026). Bararies of Investment Attractiveness in Tehran Megacity
with a Comparative Approach. Urban Development Policy Making, 3 (1), 135-157. DOL:
http//doi.org/10.22034/judpm.2025.553514.1069

© Mahmoud Olad Ghareh Ghouz, Amirhossein Azimpour
BY NG DOI: http//doi.org/10.22034/judpm.2025.553514.1069

Introduction

Megacities generate more than 60% of global GDP and serve as competitive hubs for innovation and
FDI. While leading capitals—such as London, New York, and Paris—excel due to advanced
infrastructure, transparent governance, and high livability, Tehran faces significant constraints despite
its demographic and market potential. Economic instability, sanctions, bureaucratic complexity, and
severe ecological stresses (water scarcity, pollution, land subsidence) undermine its urban
competitiveness. The city’s revenue model, heavily dependent on construction fees and density
bonuses, prioritizes short-term gains over productive investment, contradicting principles of spatial
planning and sustainable development. This study examines Tehran’s investment attractiveness
against global benchmarks and identifies pathways for improvement based on both international data

and causal analysis of underlying barriers.
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Materials and Methods

The research adopts a mixed-method, deductive framework integrating global quantitative indicators
(FDI, GCI, EPI, CPI, competitiveness metrics) with contextual qualitative analysis tailored to Iranian
urban conditions. A comparative case study approach positions Tehran alongside leading global cities
based on success factors (infrastructure, governance, sustainability) and barriers (structural, economic,
institutional, environmental, political). To reveal causal interactions among barriers, the study employs
the DEMATEL method, using expert input from 12 specialists in urban economics and planning to
construct direct-influence, normalized, and total-relation matrices. Key DEMATEL metrics (D, R,
D+R, D-R) identify the most influential, dependent, and interacting factors.

Results
Across global indices, Tehran significantly lags behind top capitals. Structural deficiencies (aging
infrastructure, congestion), economic volatility (inflation, currency instability), institutional barriers
(bureaucracy, regulatory inconsistency, corruption), environmental degradation (pollution, water
scarcity), and political constraints (sanctions, fragmented governance) diminish its investment appeal.
DEMATEL findings highlight the internal dynamics of these barriers:
— Structural barriers are the most influential (highest D value), strongly shaping economic and
institutional weaknesses.
— Economic and institutional/legal barriers show the highest dependence (highest R), making
them reactive outcomes of deeper structural and environmental issues.
— At the sub-factor level, “neglect of environmental sustainability in planning” and “international
sanctions” are dominant causal drivers (positive D-R).
— “Low quality of life and social inequality” emerges as the most affected outcome (highest R).
— “Regulatory complexity and lengthy procedures” show the strongest dependent/affected role
(most negative D-R).
Together, these results demonstrate that Tehran’s investment challenges stem not from isolated
weaknesses but from an interconnected system dominated by structural decay, environmental stress,
and governance fragmentation.

Discussion and Conclusion

The analysis shows that Tehran’s constraints—notably structural deterioration, institutional opacity,
and environmental overreach—generate a reinforcing cycle that suppresses FDI and undermines
competitiveness. DEMATEL results confirm that core drivers lie in structural and environmental
mismanagement, while economic and institutional deficiencies are largely consequences rather than
root causes. This pattern aligns with theoretical frameworks such as Porter’s Diamond, where factor
endowments and institutional quality shape long-term competitiveness. Tehran’s current reliance on
non-productive investment (construction-driven revenues) intensifies sprawl, resource strain, and
ecological degradation, while productive investment—common in leading global cities—could
stimulate innovation, employment, and sustained municipal revenue. Reforming the city’s revenue
model, enhancing transparency, integrating environmental constraints, and shifting toward foresight-
based planning are critical. Prospects for improvement lie in strategic densification, green
infrastructure, digital governance, and targeted incentives for knowledge-based and sustainable
sectors. Future research should explore (1) the effectiveness of green fiscal tools in attracting FDI, (2)
ecological carrying-capacity models for developing megacities, and (3) the role of digital transparency
technologies in reducing institutional risk and improving investor confidence.
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Japan, South Korea, China, Australia, and Brazil showed that the most
successful models are a combination of transparent governance, smart
technology, green infrastructure, and public participation. The results of the
study indicate that the urban water crisis in Iran is caused by weak multi-level
governance, deteriorating infrastructure, and a lack of a culture of sustainable
consumption. Municipalities can become the main axis of the transition to

sustainable urban water resources management by reforming urban development
policies, implementing land use regulations based on water indicators,
integrating monitoring systems, and redesigning the financial model. The study
ultimately proposes a three-stage implementation framework (short-term,
medium-term, long-term) for Iranian cities that is designed based on data-driven
governance, intergenerational planning, and climate resilience.
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This study aims to strategically analyze the position and role of municipalities in urban water
resources management in order to achieve sustainable development in urban areas of Iran. In this
research, the legal, regulatory, and institutional framework related to urban water resources
management was first systematically reviewed and analyzed, including urban planning laws, green
space regulations, pollution control measures, and bylaws related to efficient water consumption.

Materials and Methods
The proposed policies and management measures were examined across four main dimensions,
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namely urban development, climate-friendly design and architecture, zoning and land-use policies, and
intersectoral and institutional cooperation. In the next step, the capacities and competencies of
municipalities in the fields of water consumption and demand management, public awareness,
advertising and culture building, financial and economic instruments, and participatory mechanisms
involving stakeholders and citizens were comprehensively described.

Discussion and Conclusion

A comparative assessment of international experiences from countries such as Japan, South Korea,
China, Australia, and Brazil revealed that the most successful urban water management models are
based on an integrated combination of transparent and multi-level governance, the application of smart
technologies, the development of green infrastructure, and active public participation. The results of
the study indicate that the urban water crisis in Iran is mainly caused by weak multi-level governance
structures, organizational fragmentation, deteriorating and inefficient infrastructure, and the lack of a
sustainable water consumption culture. In this context, municipalities have the potential to become the
main driving force in the transition toward sustainable urban water resources management by
reforming urban development policies, enforcing land-use regulations based on water-related
indicators, integrating monitoring and management systems, and redesigning financial and economic
models. Ultimately, the study proposes a three-stage implementation framework—short-term,
medium-term, and long-term—for Iranian cities, which is designed based on data-driven governance,
intergenerational planning, and enhanced climate resilience.
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Attracting investment in urban management projects is a fundamental pillar of
sustainable development and improving the quality of life in megacities.
Focusing on the experience of Tehran Municipality and applying the Public—
Private Partnership (PPP) approach, this study identifies and analyzes the key
implementation barriers to investment attraction. Data were collected through
the review of official documents, bylaws, internal reports, and previous studies,
and were categorized using thematic analysis into four main dimensions. The
findings indicate that the most critical barriers include the absence of a
comprehensive legal framework for PPP, institutional fragmentation and the lack
of a central coordinating body, limited use of innovative financing instruments
and overreliance on traditional methods, as well as weak public trust and
negative attitudes toward private sector participation. A comparison with the
World Bank’s PPP Reference Guide shows that the majority of challenges stem
from institutional and legal gaps relative to international standards. Accordingly,
policy recommendations include legal and institutional reforms, the
establishment of an independent PPP authority, the development of innovative
financial instruments such as Islamic finance, and the enhancement of
transparency and public trust to strengthen the system of investment attraction.
By combining local experiences from Tehran Municipality with international
theoretical frameworks, this article proposes practical and policy-oriented
pathways for improving the investment process in urban management in Iran.
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Materials and Methods

This study employs a qualitative, applied, and analytical approach to identify the executive barriers to
attracting investment in Tehran Municipality's urban management projects. Through a multi-source
methodology that includes documentary review of municipal regulations, thematic analysis of
academic theses, and benchmarking against the World Bank's PPP Handbook, key deficiencies were
extracted across legal, institutional, financial, and cultural dimensions. The analysis reveals critical
gaps compared to global standards, including the absence of a dedicated PPP legal framework, a lack
of a central coordinating institution, limited transparency, and inadequate risk assessment mechanisms.
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The findings, validated via triangulation of internal, national, and international documents, were
synthesized to provide policy-relevant insights for improving Tehran's investment landscape.

Results

Based on the analysis across four key dimensions, this research identifies major barriers to Public-
Private Partnership (PPP) investment in Tehran. The primary obstacles include the absence of a
comprehensive legal framework for PPPs, institutional fragmentation due to a lack of a central
coordinating authority and weak inter-departmental coordination, heavy reliance on traditional and
limited financial instruments that fail to ensure private returns, and socio-cultural resistance stemming
from mistrust of privatization. The findings indicate that legal-institutional weaknesses, combined
with cultural resistance, pose significantly greater challenges to investment attraction than financial
barriers alone.

Discussion, Conclusion, and Recommendations

This analysis, benchmarking Tehran Municipality against international frameworks, identifies that
investment barriers in urban projects are primarily caused by legal, institutional, and structural
weaknesses. The most significant obstacles are the absence of a dedicated PPP law, creating investor
uncertainty, and a fragmented institutional structure lacking a central authority. Financially, reliance
on traditional methods over innovative instruments limits attractiveness, while socio-cultural
resistance further deters investment. The study concludes that multi-dimensional reforms—enacting a
clear PPP law, establishing an independent PPP authority, diversifying financial tools, and building
public trust—are essential. Prioritization reveals that socio-political and institutional reforms are the
most critical first steps to align with global standards and restore investor confidence for sustainable
urban development.
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