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Foreword

Water, with its multi-faceted nature, can no longer 
be taken for granted as a readily available natural 
resource. As such the engineering world, while 
excelling on design, construction and utilisation of 
water systems and utilities, needs to seriously and 
profoundly address the many challenges of water 
management. A glance at the SDGs (Sustainable 
Development Goals) indicates the need for concerted 
efforts on the part of scientists, researchers and 
practitioners to innovate and disseminate practical 
integrated solutions to traditionally perceived 
engineering problems. As the pure essence of life, 
water can act as a binding factor between nations, 
thereby cooperating on addressing its many similar 
challenges and building on available knowledge and 
best practices. 

On the occasion of the UK-Iran researcher links 
workshop on water management, the visit, the 
presentations and the facilitated workshop conducted 
at Arup were immensely inspiring for all the 
participants and laid the ground for fruitful and 
productive future cooperation and collaborations. 

Dr Farhad Yazdandoost
Khajeh Nasir University of Technolgy, Tehran© Arup
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Water management is key to Iran’s future as it moves 
towards independence from an oil-based economy. It is 
opening up to the world not just for economic reasons, 
but also to reclaim its position on the world stage, and 
offer humanity its wealth of cultural heritage. Iran 
is a vast country, with a full spectrum of ecological 
climates; however water resources are scarce. Water 
technology in Iran, especially distribution tunnels and 
dams are among the most advanced industries in the 
region, yet enormous challenges remain.

This workshop was a small step forward in helping 
Iran with its water crisis problem, identifying “drivers 
of change” and agreeing on priority solutions. 
This initiative in building ties with Iranian scholars/
engineers, especially in water business, is in line with 
Arup’s vision for a more sustainable Middle East. 
Sharing our technical knowhow and capabilities around 
the world is part of Arup’s ethos. Contrary to wealth, 
knowledge grows when shared and disseminated. 
With its previous track record of iconic projects 
such as the Azadi Square Tower in Terhan, Arup 
is proud to have been able to host this workshop, 
facilitate initiatives for sustainable water management, 
collaborate with experts in this region, and contribute to 
shape a better Iran.

Mohammad Tabarra
Associate Director, Arup

The Water Management workshop was the first 
international scientific collaboration involving Iranian 
academics and scientists since sanctions on Iran 
were lifted. The main aim of the British Council 
is to develop cultural, scientific, technological and 
other educational co-operation between the United 
Kingdom and other countries. We believe that scientific 
partnership and dialogue provide a powerful platform 
to share expertise, foster cooperation and collaboration, 
and hence build understanding and trust. They critically 
underpin broader improvements in the bilateral 
relationship between our two countries. 

Water scarcity and water management are at the core 
of the discussion about the environmental crisis and 
the British Council is happy to address these current 
key issues. The workshop successfully provided the 
opportunity for academics from Iran and the UK to 
share knowledge and consider future collaborations. 
The session at Arup was one of the highlights of the 
workshop. The presentations and talks shed light on 
new approaches and facilitated worthwhile discussions, 
which hopefully form future dialogue and further 
collaboration between the experts and scientists from 
the United Kingdom and Iran. 

Dr Fatemeh Ahmadi
British Council

The Islamic Republic of Iran is a Middle East North 
Africa (MENA) country has a population of over 80 
million and has abundant mineral wealth including 
petroleum, natural gas, coal and metals but water is a 
scarce commodity. There has been a long tradition of 
water management in Iran including the construction 
of reservoir dams and over 30,000 Qanats. Dating 
back over 2,000 years, these Qanats are an engineering 
wonder of the ancient time and a system to access and 
convey water creating a reliable supply of in hot, arid, 
and semi-arid climates. However, water demand for 
agriculture and for the growing population is putting 
stress on available resources and Iran is experiencing 
water scarcity issues.
 
Arup was extremely pleased to run a workshop 
for a group of water specialists from Arup, Iranian 
academics and consultants, and the UK Water 
Partnership, specialists and academics from the UK 
and elsewhere. Working in partnership across national 
boundaries, a range of technical knowledge, experience 
and insight can be brought together to develop 
pathways to a more robust and resilience system of 
water management to support the prosperity Iran. This 
workshop represents a small step in that direction.

Martin Shouler
Associate Director, Arup
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Overview

On Tuesday the 26th January in London, Arup
hosted an evening event for a delegation of 40 
researchers and senior academics from Iran and the 
UK as part of the first official research symposium in 
seven years, organized by Dr Kaveh Madani from the 
Centre for Environmental Policy, Imperial College 
London, UK, in partnership with the British Council, 
within their Researcher Links programme. The event 
focused on trends and issues shaping change in water 
asset management, and the implications of these for 
asset managers. This report is a summary some of the 
key point of the discussion, focusing on implications 
and priorities for Iran.
 
The event comprised a number of presentations, as
well as a series of workshop exercises facilitated by
Arup’s Foresight + Innovation + Research team.

The event was introduced by several short talks about 
asset management in the water sector, including 
integrated water management, the importance of 
the use of a systemic approach and background 
information about water management in Iran.
These approaches were illustrated with exemplars of 
global best practice.

Agenda

17:00 Welcome and introduction

Presentations
17:15 Integrated Water Management
17:25 Urban Health and Water - A Systems Approach
17:35 Appliance of Science: Tools & Services for 
             Water Management from CEH 
17:45 British Geological Survey – Groundwater 
             sciences activities and expertise 
17:55 Water challenges in Iran

Workshop
18:10 Introduction to Drivers of Change
17:55 Exercise 1 – Drivers Of Change
17:55 Exercise 2 – Implications and Actions

17:55 Conclusions

Attendees were then given a selection of Drivers of 
Change cards, including STEEP drivers – designed to 
cover Social, Technological, Economic, Environmental 
and Political domains – and worked collaboratively 
to prioritise which of these are most likely to have the 
greatest impact on water management in Iran for the 
next 20 year period,

With recent improvements in international relations 
with Iran, this event was the first scientific symposium 
between the two countries since 2009. The three days 
meeting aimed at promoting knowledge exchange 
and new collaboration in science with Iran and at 
sharing expertise, fostering cooperation and building 
understanding and trust between the UK and Iran
As part of this programme, the evening session hosted 
by Arup provided an overview of the key trends and 
drivers shaping the industry in Iran and to identify 
challenges, knowledge gaps and opportunities in water 
asset management.
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Water Challenges in Iran

Iran is located in an arid zone, which only receives 
around 200mm of rain a year – about a third of the 
global average – with 75% of that falling on just 25% 
of its surface area of 165m hectares, 32m of which is 
desert. Climate change has led to a decline in rainfall 
by 16% over the past 40 years, resulting in recurrent 
droughts. Iran is currently in the grip of a major 
water shortage, with over 500 of its cities struggling 
with a severe drinking water shortage. Government 
officials predict that up to 70% of Iran’s population 
may be forced to leave the country due to water 
shortage, whilst a 2013 study by the World Resources 
Institute ranked Iran as the world’s 24th most water 
stressed country.

Historically people have tended to settle near the 
country’s major water supply. However, the rapid 
increase of population – which has doubled nearly 
to 80m in the past 40 years – combined with heavy 
migration to urban areas, is forcing authorities 
to redistribute large amounts of water from local 
sources to urban centres, where over 70% of the total 
population now reside.

Iran’s general water use is also increasing with 
average individual consumption at 250 litres per day, 
and up to 400 litres per day in heavily populated 
areas like Tehran, putting Iran’s water use at twice the 
world average. The growth of industry in dry regions 

has also put further strain on resources. Currently, 
96bn cubic meters of the country’s total 120bn 
cubic meters of renewable water resources are being 
consumed annually. 

The water shortage is also exacerbated by the 
agricultural policy implemented by the government 
with the aim of becoming self-sufficient food wise. 
As a result, the agricultural sector is disproportioned 
to the country’s ecological capabilities and consumes 
more than 92% of the total water supply, compared 
to the international benchmark of 70%. Irrigation 
systems are in need of modernisation in many areas – 
the current rate of irrigation efficiency is 35% and only 
5% of farm areas are under pressurised irrigation. The 
quality of domestic tap water in cities is decreasing 
from nearby agricultural activities as the lack of 
appropriate sewage collection and treatment systems 
causes a gradual discharge of domestic water into 
groundwater sources. The government plans to reduce 
agricultural water consumption from 92% to 87% to 
help improve water supplies in cities and villages. This 
will require a wide scale overhaul of the country’s 
irrigation system.

Iran ranks third globally in dam building, with over 
500 dams operating, around another 100 under 
construction, and 400 in the design or feasibility 
study stages. However, in August 2015, Iran’s 

Energy Ministry announced that around 60% of the 
reservoirs of major dams were empty. Iran’s four main 
reservoirs, Lar, Latian, Taleghan and Karaj saw a total 
volume decrease of 40% in 2014/15 as a result of a 
lack of rain and supply strains. Pipeline infrastructure 
connecting water from the dams near natural sources 
to large demand centres is widespread and continues 
to grow. Infrastructure for water distribution has 
been developed in isolation, left out any foreign 
investment, technology or expertise. This resulted 
in major inefficiency and up to 30% water loss. 
Inadequate dam projects are also causing ecosystem 
damages and water degradation, as they promote land 
use changes, increase water seepage, and intensify 
downstream development. 

The situation is also impacting on Iran’s 
hydroelectricity generation, which normally makes 
up 14% of its overall electricity mix, but has now 
declined to less than 5%. The country has around 50 
hydroelectric plants and power generation has either 
stopped or sharply diminished in all of them.

The lifting of international sanctions will benefit 
Iran’s energy and utilities sectors, with significant 
investment anticipated in these sectors. The Iranian 
government is lining up water and electricity 
projects worth around $50bn for domestic or 
foreign investment.
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Water has always been a critical driver of development 
in Iran. Still today, a number of developments influence 
and are influenced by water-related issues.

The City Resilience Index, created by Arup and the 
Rockefeller Foundation, includes many water-related 
factors, which contribute in shaping resilient cities. 
For example, potable water provision is needed to 
safeguard human health and life; exposure and fragility 
to droughts and floods need to be addressed to provide 
constant operation of critical services; in some cases 
water can also serve as a mode of transport and 
connectivity. 

When designing water solutions, it is important to 
adopt systemic thinking and visualise networks of 
interdependencies between geographical context, 
assets, stakeholders, regulation, and possible risk 
factors related to each of these. Through the analysis 
of this system, connections emerge with the potential 
to enable resilience-building actions. For example, on 
the one hand rural to urban migration causes scarcity 
of water, on the other hand, migration supports 
economic prosperity that can enable cities to implement 
sustainable technology. A similar approach was used 
in Surat, India to achieve a better understanding of the 
urban health system in order to build evidence for urban 
policy and planning.

The Centre for Ecology & Hydrology (CEH) is the 
UK’s Centre of Excellence for integrated research 
in terrestrial and freshwater ecosystems and their 
interaction with the atmosphere. CEH’s extensive, 
long-term monitoring, analysis and modelling deliver 
global environmental data, and provide early warnings 
of change and management solutions for our land and 
freshwaters. These range from forecasting floods, 
identifying and addressing the impacts of pollution and 
climate change, to safeguarding soils and carbon stocks.  

CEH’s Water Resources science portfolio addresses 
the competing, and often conflicting, freshwater 
requirements of agriculture, industry, households, power 
generation, navigation, flood protection and recreation. 
Projects focus on the allocation and use of water 
resources in a sustainable and equitable way whilst 
maintaining biodiversity and ecosystem services. 

CEH Water Resources science is underpinned by its 
expertise in hydro-meteorological monitoring and 
information systems. CEH has, over many years, 
supported governments in Asia and Africa, contributing 
to capacity development and knowledge exchange in 
the fields of Disaster Risk Reduction, Integrated Water 
Resource Management, Climate Services, and in the 
successful development and implementation of national, 
and regional, hydrometric monitoring and data systems.

Presentations

Integrated Water Management
Siraj Tahir

Water plays an essential part in the life of our cities. It is 
required to provide our basic needs for drinking water 
and sanitation, for industry and commerce and plays an 
important part in our health and well-being. Water is 
both an enabler for allowing cities to work but can also 
present a risk in the form of flooding and surcharging. 
We are facing problems caused by both too little and 
too much water. As well as climate change, this is 
being exacerbated by increasing population growth 
and urbanization.

In addition, for many cities, existing urban water 
infrastructure is often at or approaching its maximum 
capacity. Arup has developed a way of looking at exiting 
urban water systems to meet new demands placed 
upon it. By taking an Integrated Water Management 
approach and considering the wider impacts new 
developments in cities together with an understanding 
of the existing infrastructure, one can optimise potable, 
foul, storm and non-potable water systems to minimise 
costs and disruption and develop a more resilient 
solution. An example of this is the 195 hectares Nine 
Elms site in central London which required a strategy 
to minimise the water impacts (and costs) of a new 
development of 24,000 new homes and commercial 
units providing 25,000 new jobs.

Urban Health and Water – A Systems Approach
Sachin Bhoite

Appliance of Science: tools & services for water 
management from CEH 
Dr Gwyn Rees
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The British Geological Survey (BGS) is a Natural 
Environment Research Council (NERC) centre, with 
approximately 650 staff and an annual budget of around 
£45 Million, 50 per cent of which comes from NERC, 
with the remainder coming from commissioned research 
from the public and private sectors. BGS carries out 
mapping, survey, modelling and monitoring across the 
globe, and has strong data management and research 
capabilities. The Groundwater Directorate within BGS 
focuses on water resources, catchment processes and 
groundwater quality and protection. 

BGS projects range from assessing natural and artificial 
recharge and assessing groundwater storage and drought 
resilience to examining groundwater’s response to 
extreme rainfall, examining how nutrients and pollution 
move though groundwater systems and the vulnerability 
of groundwater to a range of pressures, including 
hydrocarbon exploitation. 

BGS applies a range of techniques, field based 
monitoring, telemetry and novel sensors for 
bacteriological contamination and lab based techniques 
to quantify groundwater quality and to measure the 
age of groundwater and trace processes. BGS is keen 
to explore ways of working with colleagues around the 
world, and developing opportunities for knowledge 
exchange and capacity building.

Iran faces serious challenges in the water sector, 
including rising water demand and shortage, declining 
groundwater levels, deteriorating water quality, and 
increasing ecosystem losses. 

The country has been historically renowned for its 
effective and sustainable water resources management. 
Evidence of Iran’s engineering achievements in water 
collection and distribution practices include some 50 
impounding dams, dating to at least 200 years ago, 
few of which are still in working condition; and the 
ingenious methods for harnessing groundwater, such 
as a water management system called Qanat, dating 
back to at least 3000 years ago. The impending crisis 
is happening in the wake of a three decade long 
programme of development aimed at providing water 
resources, whose forerunner has been ‘dam building’. 

Despite recent scientific and technological advances, 
there are still lessons to be learnt from approaches 
deployed by national ancestors in harnessing water 
resources and observing natural harmony. Outstanding 
examples of management of limited water resources 
exist across in arid or semi-arid regions of the world, 
where sustainable developments were achieved in 
different historic periods, in spite of challenging 
natural conditions.

British Geological Survey – Groundwater sciences 
activities and expertise 
Andrew McKenzie

Water challenges in Iran
Dr Farhad Yazandoost
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Drivers of Change

Starting with a set of 50 trends, delegates were divided 
into sub-groups to select and prioritise those trends 
most relevant to the future of water management in 
Iran. The card set was the result of a horizon scanning 
activity undertaken by Arup prior to the event, which 
involved extensive desk research and trends analysis. 

Groups were formed based on five thematic areas, 
key to the future development of water management 
strategies in Iran:

Cities
Governance
Flooding Resilience 
Energy 
Food

The diagram to the right shows the 25 main trends 
prioritised by each group, whilst the following pages 
describe in detail the five most influential trends 
identified for each thematic area. 

water and 
governance

institutional capacity
watershed cooperation

ownership models
population growth

water access

population growth
food production

groundwater depletion
virtual water

persistent drought

water and 
food

energy efficiency
system vulnerability

water reuse and recycling
energy supply

ecosystem pollution

water and 
energy

urbanisation
ground water depletion

climate adaptation
population growth
persistent drought

water and
cities

stakeholder engagement
population growth
ecosystem services
climate adaptation

ecosystem pollution

water and 
flooding resilience
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Stakeholder engagement, including the involvement 
of local communities, private companies and NGOs, 
can be a powerful tool for cities to find solutions to 
complex issues. 

Giving stakeholders a say in decision-making, rather 
than simply informing them, gives the process 
more legitimacy and can lead to better solutions. 
Community involvement in urban planning 
processes helps tailor developments to the needs of 
communities, increases commitment and provides 
valuable location-specific insights.

Stakeholder Engagement

The percentage of the global population living in 
urban areas is expected to reach 66% by 2050. Major 
concerns include over-exploitation and pollution of 
water sources. This is driven by a steady increase 
in demand, inefficiencies in transfer and use, and 
persistent water pollution. Inadequate infrastructure 
– such as lack of wastewater treatment and drainage
facilities – can lead to pollution of ground- and
surface water supplies.

In addition to a shortage of reliable water supplies, 
the street surfaces of many cities continue to be 
highly impermeable to water. As a consequence, 
stormwater management has become a high priority 
to prevent floods and sewer overflows. Investment in 
green infrastructure — such as bioswales which use 
vegetation at street level and subterranean storage to 
soak up storm water — is leading to more sustainable 
forms of urban water management.

Urbanisation

social

New forms of institutions and leadership, such 
as community based organisations for water 
management, are needed to manage the complex, 
interdependent social, economic and environmental 
issues facing cities. 

In particular, fast-growing developing cities could 
benefit from establishing systems that involve a 
variety of urban actors and a strong community basis, 
as these cities often lack the appropriate institutional 
capacity to respond to growing demands for urban 
services and infrastructure.

Institutional Capacity
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The global population reached 7bn in 2011 and is 
projected to reach 9bn by 2050. Growth is driven by 
increasing life expectancy and a rise in the number of 
women surviving to reproductive age. 

As populations expand, demand for water will 
increase dramatically. This will be driven primarily 
by a growing demand for food – which is expected 
to increase by 70% by 2050 – and associated 
agricultural water use, expected to increase by at 
least 19% by 2050. A growth in overall consumption 
will lead to more water use in the manufacturing and 
production sectors. 

Population Growth

social

As urban centers are home to the majority of the 
world’s population, improving the energy efficiency 
of cities could result in substantial energy savings, as 
well as economic and environmental benefits.

Currently, buildings use about 40% of the world’s 
energy, with residential and commercial buildings 
using 60% of the world’s electricity. Making 
buildings more energy efficient could result in 
substantial long-term benefits.

Energy Efficiency

technological A
rc

ha
nd

a 
Pa

nd
ey

, F
lic

kr
, C

C
-B

Y

H
en

ri
k 

Ja
ge

ls
, F

lic
kr

, C
C

-B
Y



Future Water Challenges – UK-Iran Workshop

  16

March 2016

CC BY-SA Adam Jones



Future Water Challenges – UK-Iran Workshop

  17

March 2016

Trends and Implications 

Participants analysed why each trend was important 
(implications) and what we should do about it (actions). 
The relevance and impacts of each trend were rated 
across six categories, including: Water Usage
Patterns, Allocation and Distribution, Planning 
and Regulation, Customer Engagement, Asset 
Management and Climate Change. The exercise 
concluded with each participant capturing and sharing 
their top ‘issue’, implications and associated action.

The following pages highlight the key implications 
and actions identified by participants

             Water & Cities 

With overall population and migration to urban areas 
projected to grow, Iran will face the challenge of water 
provision to mega cities with scarce supplies and a 
dated infrastructure. Key factors will be identifying 
reliable forecasts for urbanisation rates and planning 
geographical and demographic distribution. 

If uncontrolled, fast growing suburbs could entail 
sprawled and low quality water infrastructure, 
with increasing risk of water leakage due to further 
complications in the upkeep. 

Identifying vulnerable groups within the population will 
be important to ensure they receive appropriate water 
supplies.

Filling gaps in asset management will be crucial in 
achieving successful planning of water infrastructure. 

             Water & Governance 

Fragmentation in decision making and regulation are 
currently barriers to the establishment of clear and 
shared regulation for water management.

Clarifying roles among different organisations and 
defining regulations for water rights will be key steps 
to improve relationships between multiple stakeholders. 
This will provide a common ground of debate for 
consistent future developments.  

Skills update is needed for a large number of senior 
managers and decision makers in Iran’s water sector.
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             Flood Resilience 

Achieving a shared vision between stakeholders will be 
fundamental to build water resilience in Iran’s urban 
and rural landscape.

Encouraging transparent collaboration and engagement 
between decision makers will broaden Iran’s ability 
to assess impact of climate change and respond with 
successful solutions.

The promotion of a bottom-up participatory approach 
to the design of solution will allow the country to 
maximise the potential of existing local knowledge in 
water management.

             Water & Energy 

Increasing population is a major driver for energy 
demand in Iran. The country will have to identify 
sustainable solution that combine management of 
limited resources subject to the unpredictable impact of 
climate change, and the need to meet carbon targets.

Pumping water will be increasingly necessary, give 
the fast rate of groundwater depletion and the need for 
efficient irrigation in the agricultural sector.

The sustainability of hydro power is a factor that may 
limit Iran’s power sources. 

             Water & Food 

As Iran’s population grows, the country needs to sustain 
the increasing demand of food and water, as well as 
manage growing amount ow waste.

Planning the development of urban settlements will 
be necessary to set up efficient supply chains and to 
consolidate logistics.

The scarcity of water resources and the uncertainty of 
food imports may drive the need for lifestyle changes.
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Priorities for Iran

Create a centralised body for water 
governance to structure and coordinate 
decision-making dynamics.

Rethink incentives and benefits to 
align policies with the needs of future 
population and its demographics.

Create clear regulations for ownership of 
land and assets and shape frameworks to 
regulate relationships.

Restructure Water 
Governance and 

Regulation 

Engage with local communities in the 
design of water solutions to leverage 
their knowledge of the environment and 
traditional water management solutions. 

Promote and influence behavioural 
change towards the decrease of meat 
consumption and more conscious 
family planning. 

Foster Community 
Engagement

Map key stakeholders’ relationships to 
create a solid network of engagement. 
Develop strategies for engagement and 
business development.

Identify skills needed for the 
development of the business and develop 
capacity to influence decision making 

Invest in education to enable a change 
in mind-set and disposition for cross-
disciplinary working. 

Identify champions responsible for 
ensuring excellence in research and 
fostering knowledge exchange across 
disciplines.

Connect and Upskill 
 the Business

Develop innovation strategies with 
international partners.

Invest in pilot project to test new 
technologies and solutions and monitor 
their performance. 

Develop an understanding of how 
to harvest, capture,validate, and use 
information generated for each project to 
create new knowledge.

Invest in 
Innovation
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Conclusions

Globally, the water sector faces many challenges in 
delivering safe and sustainable water for the needs 
of mankind, whilst minimising its impact on the 
environment. These challenges include scarcity, 
growing demand, increasing energy requirements, 
contamination of water bodies and flooding. It was 
clear from the Future Water Challenge workshop 
that the UK and Iran have much to share on creating 
and protecting a better water environment to 
meet the complex and often competing needs for 
water from societal, commercial, industrial and 
agriculture demands.

The British Council Researcher Link Scheme, 
facilitated by Imperial College London, has 
demonstrated the benefits of bringing together a 
mixture of expertise and experience. These initiatives 
provide a valuable opportunity for water-related 
academics and experts from UK and Iran to build 
relationships and exchange knowledge. The workshop 
identified that water can no longer be taken for granted 
as a readily available natural resource and that sharing 
and cooperation can help provide a way to develop a 
robust, resilient and sustainable water future. Bringing 
water experts from a range of backgrounds from 
academia and consultancy can provide new insights to 
tackle water issues globally. The workshop represented 
a positive first step for further collaboration in this 
important area.© Arup
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