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Foreword

This publication presents a concise summary of an ongoing
study examining Qatar’s ecology, not only describing its
characteristics and extent but also identifying the most
pressing conservation and restoration challenges affecting
its long-term resilience. Beyond being a timely and valuable
assessment of Qatar’s ecological status, it provides
targeted recommendations aimed at safeguarding the
country’s biodiversity through ecosystem conservation and
restoration efforts.

This initiative is the product of a series of workshops

and research projects that commenced in 2022, soon

after Earthna, Centre for a Sustainable Future, was
established by Qatar Foundation to provide evidence-based
sustainability policy recommendations. Earthna's work is
guided by key policy documents, such as the Qatar National
Vision 2030 and the National Development Strategies
(NDS1, NDS2, and the latest NDS3 2024-2030), which
collectively reinforce Qatar’s national commitment to the
protection of ecosystems and biodiversity.

From its inception, Earthna has focused on identifying and
addressing the challenges encountered by government
agencies, NGOs, academia, and the public in upholding
Qatar’s obligation to preserve and restore its natural
capital. This study is part of Earthna's ongoing efforts in
that regard.

Looking ahead, this research aims to develop a
comprehensive account of Qatar’s ecosystems, terrestrial,
urban, and marine, within the context of the country’s
physical characteristics, geology, geomorphology,
oceanography, and climate. However, as Qatar has
undergone rapid urbanization and development over

the past 30 years, it now faces both local and global
sustainability challenges that affect its environmental
health and will continue to do so in the foreseeable future.

Accordingly, this study not only explores Qatar’'s ecology
and habitat loss but also examines the socio-economic
drivers that may undermine the long-term resilience of its
ecosystems, including:

« Education for Sustainability
« Environmental Law, Ethics, and Governance

e Tourism and Ecotourism, which is a priority
sector in Qatar’s economic diversification strategy.

Overlaying this analysis are two interconnected global
crises - climate change and biodiversity loss - which
intensify the pressures on Qatar’s environment.

By adopting this multi-perspective approach, the study
“Qatar’s Ecology — An Assessment with Recommendations”
offers a comprehensive, context-driven assessment of
Qatar’s ecological landscape. Led by Earthna, this research
engaged a multi-disciplinary team of local scholars and
experts who assessed cross-cutting environmental issues
and formulated recommendations that are both Qatar-
specific and applicable to other hot, arid regions worldwide.

This summary is structured into three key parts:

Qatar’s Physical Environment — Covering geology,
geomorphology, oceanography, and climate.

2. Qatar’'s Ecosystems and Biodiversity — Addressing
terrestrial, coastal, marine, and urban ecosystems,
including agriculture.

3. Human Engagement with Qatar’s environment —
Exploring education, governance, and
sustainable tourism.

This booklet serves as a concise but insightful preview
of the full-length study, offering scientific and policy-
relevant insights for all stakeholders invested in Qatar's
environmental sustainability.

Qatar’s Ecology - Summary Report



CHAPTER 1

Geology, Hydrology, and Water Resources

KEYWORDS:
Geological Evolution; Groundwater Resources; Sabkhas and
Wadis; Desalination & Water Scarcity; Aquifer Recharge

INTRODUCTION

Qatar’s unique geological history has shaped its

hydrology, water resources, and ecosystems. As a low-
lying desert peninsula, Qatar’s geology is defined by
limestone formations, sabkhas (salt flats), and carbonate
sedimentation in the Arabian Gulf. These geological features
have direct implications for water availability, soil stability
and climate resilience.

This chapter explores:

e The geological evolution of Qatar, including tectonic
activity and sedimentation.

«  Key landforms (e.g. wadis, dunes, sabkhas) and their
role in groundwater recharge.

« The state of Qatar's groundwater resources, and the
challenges of freshwater scarcity.

» Theimpact of climate change and human activities
on water availability.

KEY THEMES

Qatar's geological history and hydrological systems have
played a significant role in shaping its environmental and
water resources. Understanding the key geological features,
the role of water bodies, and the challenges in groundwater
management is essential to developing sustainable
solutions for resource conservation. This section explores
the major geological formations, landforms, and water
availability dynamics that influence Qatar’s ecosystems

and development.

1. GEOLOGICAL EVOLUTION OF QATAR

Qatar’s geological landscape has been shaped by tectonic
uplift and carbonate sedimentation over millions of years.
Key processes include:

« Tectonic activity: The uplift of the Qatar Arch, formed
during the Late Cretaceous period (~70 million years
ago), shaped the peninsula by exposing Paleogene
carbonate rocks.

« Marine sedimentation: Most of Qatar’s bedrock
(ca. 85%) consists of carbonate sediments, deposited
in shallow marine environments, forming modern
coastal landforms.

e Hydrogeological changes: Sea level fluctuations have
historically influenced Qatar’'s coastal sabkhas and
underground aquifers, with current sea level rise rates
of ~3.2 mm per year posing new challenges.

2. KEY GEOLOGICAL FEATURES & LANDFORMS

Qatar’s landscape is defined by a variety of geological
features, including wadis, sabkhas, sand dunes, and caves
,each playing a crucial role in shaping the country’'s
ecosystem and influencing water retention. These
landforms are not only significant for their geological
history but also impact biodiversity, urban planning,

and resource management. Understanding their
formation and ecological role is essential for sustainable
environmental planning.

2.1 Wadis (Dry riverbeds)

«  Formation: Wadis develop from intermittent streams
during rare rain events, carving channels into
limestone and sandstone.

e Ecological role: They provide temporary water flow,
facilitating vegetation growth and biodiversity hotspots.

*  Human use: Wadis have historically been used as
pathways for settlements and livestock movement.

2.2 Sabkhas (Salt flats)

e Formation: Sabkhas develop due to high evaporation
and poor drainage, leading to salt crust formation .

« Geological importance: These areas store paleoclimatic
records, indicating past sea-level changes.

« Challenges: Unstable soils make sabkhas
unsuitable for construction, requiring special
engineering solutions.

2.3 Sand dunes & caves

¢ Sand dunes: Formed by wind-driven sediment
transport, concentrated in southwest Qatar.

« Caves: Created by limestone dissolution, supporting
unique subterranean ecosystems.

Qatar’s Ecology - Summary Report

3. WATER RESOURCES & GROUNDWATER CHALLENGES
Water scarcity is one of Qatar’'s most pressing
environmental challenges, with limited natural freshwater
sources and increasing reliance on non-conventional
water resources. Understanding groundwater availability,
extraction pressures, and desalination dependency is
crucial for ensuring long-term water security.

3.1 Freshwater scarcity in Qatar

*  Groundwater dependence: Qatar's primary aquifers
are in the northern regions, supplying a significant
portion of agricultural water, but overuse is causing
rising salinity.

*  Declining recharge rates: Qatar receives an average of
less than 100 mm of rainfall annually, with evaporation
rates exceeding 2,000 mm per year, causing a minimal
natural groundwater replenishment.

e Quality issues: Excessive groundwater abstraction
has resulted in increased salinity levels, limiting its
usability for drinking and irrigation.

3.2 Desalination & non-conventional water sources

»  Desalination dominance: Qatar relies on seawater
desalination for over 60% of its total water
consumption.

» Treated sewage effluent (TSE): Used increasingly for

irrigation and landscaping to offset freshwater demand.

*  Water conservation measures: Qatar is implementing
advanced irrigation techniques and greywater recycling
to mitigate over-reliance on desalination.

CHALLENGES & THREATS

Qatar’s geological and water resources face growing
pressures from climate change, over-extraction, and
rapid urban expansion. The below challenges threaten
groundwater sustainability, increase soil instability, and
necessitate urgent management strategies.

«  Over-extraction of groundwater leading to increasing
salinity levels and depletion of natural reservoirs.

* Rapid urbanization causing disruptions to natural water
flow and reduced aquifer recharge.

« High reliance on desalination, which is energy-intensive
and environmentally costly.

« Climate change-driven threats, including rising
temperatures, erratic rainfall, and seawater intrusion
into coastal aquifers.

RECOMMENDATIONS & FUTURE OUTLOOK

Addressing these challenges requires integrated water
management, conservation of key geological features, and
policy interventions. Sustainable strategies can enhance
resilience and ensure long-term resource security.

THE IMPACT OF CLIMATE CHANGE ON WATER RESOURCES
Projected temperature increases and declining
precipitation will exacerbate water scarcity in Qatar.

Rising sea levels may also threaten coastal aquifers
through saltwater intrusion.

GEOSYSTEM SERVICES & CONSERVATION STRATEGIES

«  Wetlands & Sabkha Conservation: Protecting natural
sabkhas enhances water filtration and biodiversity.

« Aquifer Recharge Management: Introducing artificial
recharge projects can help sustain groundwater levels.

e Policy Recommendations: Strengthening water
conservation regulations and public awareness
programs will be critical for long-term sustainability.

*(For a deeper analysis of climate change impacts, see Chapter 2: Climate Modelling & Forecasting.)

Original chapter authored by: Yousif R; Lawler J; Amato A; Chatziefthimiou AD
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CHAPTER 2

Climate, Climate Modelling & Forecasting

KEYWORDS:

Climate Variability; Heat Stress & Temperature Rise;

Sea Level Rise; Extreme Weather Events; Climate Modeling
& Projections; Adaptation & Mitigation Strategies

INTRODUCTION

Qatar’s climate is characterized as hyper-arid, with low
annual rainfall, high evaporation rates, and extreme
summer temperatures. Understanding Qatar’s climatic
trends and projections is essential for managing water
resources, agriculture, and urban development. Climate
change is expected to exacerbate extreme heat events,
alter precipitation patterns, and increase sea level rise,
posing significant challenges to sustainability and
resilience planning.

This chapter explores:
e Qatar’s climatic characteristics and historical trends.

« Climate modeling and forecasting approaches for
future projections.

« Impacts of climate change on key environmental and
socio-economic sectors.

« Policy and adaptation strategies to mitigate
climate risks.

KEY THEMES

1. CLIMATIC CHARACTERISTICS OF QATAR

Qatar’s climate has warmed significantly over the
past decades, with average temperatures rising by
approximately 0.3 °C per decade.

* High temperatures: Summer temperatures exceed
50 °C, while winter temperatures range from 10-20 °C.
Annual mean temperature has increased from 26.6 °C
to over 28 °C in the past 50 years.

* Heatwaves: The frequency of extreme heat events
(>45 °C) has increased in the last two decades.

* Low precipitation: Average annual rainfall is 76.3 mm,
mostly occurring between December and March.

* High evaporation rates: Daily evaporation can exceed 6
mm, exacerbating water loss from soil and reservoirs.

e Dust storms: The Al Shamal winds transport dust from

Irag and Saudi Arabia, reducing air quality and visibility.
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2. CLIMATE MODELLING & FUTURE PROJECTIONS
Climate modelling provides scientific projections to assess
future climate risks and inform adaptation strategies.
Various models predict increased heat stress, shifting
rainfall patterns, and worsening water scarcity for Qatar.

+ Temperature Increase:
-2030s:+1.4°Cto+1.5°C
- 2050s: +1.8 °Cto +2.6 °C
- 2080s: +2.0 °C to +5.3 °C (depending on
emission scenarios)

¢ Heat Stress Index:
- By 2100, the heat stress index could increase by
13.3 °C, shifting from “Extreme Caution” to "“Danger”
and “Extreme Danger” categories

« Precipitation Changes:
- Projected 44% increase in annual rainfall by the end
of the century, but with higher variability and more
intense rainfall events, leading to flooding risks.

+ Sealevel Rise:
- Current projections suggest a 2 m rise by 2100,
posing flooding risks to coastal infrastructure and
groundwater intrusion.

3. IMPACTS OF CLIMATE CHANGE ON QATAR
Climate change will affect multiple sectors, including:

»  Water Resources: Increased evaporation, reduced
recharge rates, and saltwater intrusion into
coastal aquifers.

e Agriculture: Higher temperatures and water stress will

reduce crop yields and increase irrigation demands.

+ Biodiversity: Rising temperatures and extreme
conditions will threaten native plant and
animal species.

e Urban Development & Infrastructure: Heatwaves and
flooding could overwhelm cooling systems, increase
energy demand, and damage buildings.

Qatar’s Ecology - Summary Report

CHALLENGES & THREATS

Qatar faces mounting climate risks that threaten
infrastructure, ecosystems, and human health. Effective
forecasting and adaptation strategies are necessary to
mitigate these threats.

* Increased frequency of extreme heat events, worsening
heat stress and public health risks.

e Variability in rainfall patterns leading to flash floods
and droughts.

« Coastal flooding risk due to rising sea levels and storm
surges.

e Water scarcity due to declining groundwater recharge
and increasing evaporation.

* Limited local research and adaptation strategies to
address specific climate risks in Qatar.

RECOMMENDATIONS & FUTURE OUTLOOK

To build climate resilience, Qatar must integrate climate
adaptation into urban planning, water management, and
environmental policies.

ADAPTATION & MITIGATION STRATEGIES

e Sustainable Water Management:
- Expand desalination efficiency and promote
Treated Sewage Effluent (TSE) reuse.
- Implement rainwater harvesting and smart
irrigation systems.

e Urban Climate Adaptation:
- Develop heat-resilient building materials
and cooling infrastructure.
- Increase green spaces and urban shading
to reduce heat islands.

* Ecosystem-Based Adaptation:
- Mangrove restoration for coastal protection
against flooding.
- Soil conservation techniques to enhance
land resilience.

« Climate Resilience Policy:
- Establish national climate risk assessments and
monitoring frameworks.
- Integrate climate projections into urban and
agricultural planning.

*(For more details on the impacts of climate change on water resources, see Chapter 1: Geology, Hydrology, and Water Resources.)

Original chapter authored by: Kanikicharla K; Bal PK; Al-Mohannadi N; Al-Ansari A; Al Mannai AM; Amato A; Chatziefthimiou AD
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PART 2: QATAR’'S
NATURAL
ENVIRONMENT

CHAPTER 3

Terrestrial Ecology in Qatar

KEYWORDS:

Desert Biodiversity; Rawdas & Wadis; Flora & Fauna
Conservation; Habitat Loss & Land Use Change;
Protected Areas

INTRODUCTION

Qatar’s terrestrial environment is shaped by its hyper-
arid climate, low precipitation, and extreme temperatures.
Despite harsh conditions, the country supports a variety of
desert-adapted flora and fauna, distributed across diverse
ecosystems such as rocky deserts, wadis, sand dunes, and
sabkhas. Understanding Qatar’s terrestrial biodiversity,
habitat distribution, and conservation challenges is critical
for developing sustainable environmental policies.

This chapter explores:

« Qatar's terrestrial environment, including climate
influences and key ecosystems.

« Biodiversity and species distribution, highlighting
species richness and conservation concerns.

» Threats to Qatar’s terrestrial ecology, including habitat
loss and climate change impacts.

- Strategies for conservation, emphasizing habitat
protection, ecological monitoring, and sustainable land-
use planning.

KEY THEMES

1. QATAR’'S TERRESTRIAL ENVIRONMENT

Qatar’s geography consists of low-lying limestone bedrock,
rocky plateaus, and coastal plains, interspersed with wadis,
dunes, and salt flats (Figure 1). The arid climate and high
global horizontal irradiance (2,020 kWh/m? annually) make
it one of the world's most extreme environments.

+  Geographical extent: Qatar covers 11,581 km?,
accounting for 0.36% of the Arabian Peninsula’s total
land area.

« Climate extremes: Temperatures can exceed 50 °C
in summer, with annual rainfall averaging 76.3 mm,
mostly occurring in winter months (December—March).

e Wind & dust storms: The Al Shamal winds transport
dust from the Tigris-Euphrates basin, reducing visibility
and affecting ecosystem stability.

Figure 1. Habitats in the terrestrial environment in Qatar. From left to right: wadi, runnel, sinkhole and caves,

rocky hills, rocky desert, rawda, and sand dunes.

Credits: R. Cohen; A.D. Chatziefthimiou; J. Davidson

Qatar’'s Ecology - Summary Report
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CHAPTER 3
Terrestrial Ecology in Qatar

2. TERRESTRIAL BIODIVERSITY IN QATAR

Despite extreme conditions, Qatar supports an estimated
2,000 species of organisms, with terrestrial and marine
ecosystems contributing almost equally. However,
species assessments remain incomplete due to limited
long-term monitoring.

2.1 Flora & Vegetation Communities

Qatar’s plant diversity is shaped by influences from African,

Asian, and European biogeographical zones. The country
hosts over 500 recorded plant species, forming 20 distinct
vegetation communities.

» Terrestrial Vegetation: Includes Acacia tortilis, Lycium
shawii, and various perennial shrubs and grasses.

« Coastal & Halophytic Vegetation: Includes mangroves,
salt-tolerant shrubs, and intertidal plant species.

«  Vegetation Distribution: Found mainly in rawdas (fertile
depressions), wadis, sand dunes, and rocky plateaus.

2.2 Terrestrial Fauna

« Qatar's terrestrial wildlife includes a mix of native
and migratory species, with significant conservation
concerns.

e Mammals: 21 recorded species, including Arabian oryx,

desert hedgehogs, and foxes.

* Reptiles: 32 species, with 21 lizards and 11 snakes,
though actual numbers may be higher due to lack
of surveys.

* Amphibians: Three recorded species, including toads
adapted to desert conditions.

« Invertebrates: Includes 51 ant species, two scorpion
species, and various other arthropods.

« Birds: 374 recorded species, with 323 considered wild.
About 270 species use terrestrial and aquatic habitats,
while others are strictly marine.
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2.3 Species at Risk

Between 2009 and 2024, the number of threatened species
in Qatar increased from 18 to 98, based on IUCN Red List
assessments. However, these numbers are often based on
extrapolated data rather than direct field surveys.

A species-at-risk assessment ranked 34 species as high
risk and 160 as immediate risk, highlighting the urgent
need for conservation strategies.

3. TERRESTRIAL ECOSYSTEMS & HABITAT TYPES
Qatar’s terrestrial ecosystems vary based on climatic,
geological, and hydrological conditions. These ecosystems
host distinct plant and animal communities, each adapted
to harsh environmental conditions.

3.1 Rocky Desert (Hamada)

e The most widespread habitat in Qatar, covering large
upland areas.

e Formed by weathering of limestone bedrock,
with limited vegetation.

e Supports desert-adapted mammals, reptiles,
and hardy shrubs.

3.2 Sand Dunes

« Characterized by crescent-shaped Barchan dunes,
influenced by Al Shamal winds.

¢ Dunes shift at an average rate of ~10 meters per year.

»  Supports specialized flora and fauna, including the
Eastern skink and sand cat.

3.3 Wadi Systems & Rawdas (Fertile Depressions)

«  Wadis (dry riverbeds) channel seasonal rainfall,
providing short-term water sources for wildlife.

* Rawdas serve as biodiversity hotspots, supporting
higher vegetation density and faunal diversity.

 Insome areas, 73% of the rawdas have been lost in the
past 60 years due to urban expansion.

Qatar’s Ecology - Summary Report

3.4 Sabkhas (Coastal Salt Flats)

*  High-salinity ecosystems that support halophytic
vegetation.

» Serve as natural carbon sinks, helping mitigate climate
change effects.

*  Home to microbial communities and migratory
shorebirds.

3.5 Protected Areas in Qatar

Qatar has designated 11 protected areas, covering 3,463.7
km? or 25.55% of the country's total land area (Figure

2 ). These areas include both terrestrial and marine
environments, with 2,743.2 km? allocated to land and
coastal ecosystems.

« Al Reem Biosphere Reserve (10% of Qatar’s land
area) is part of UNESCO's Man and the Biosphere
Programme.

»  Khor Al Adaid (Inland Sea) is a unique coastal-
terrestrial ecosystem with sand dunes, mangroves, and
marine biodiversity.

e Al Udeid & Al Maszhabiya Reserves protect desert and
rawda ecosystems, vital for biodiversity conservation.

« Al Janoub Reserve, covering 737.5 km?, acts as a de
facto protected area, limiting urban expansion.

» Protected areas enhance biodiversity resilience, but
enforcement remains a challenge. Expanding scientific
monitoring, habitat restoration, and community
engagement is key to effective conservation.

CHALLENGES & THREATS

Despite Qatar’s rich biodiversity and varied habitats,
multiple anthropogenic and environmental pressures
threaten terrestrial ecosystems.

e Habitat loss & land use change: Urbanization led to
a 288% increase in land use between 1997-2010,
causing severe ecosystem fragmentation.

« Decline of rawdas habitats: Preliminary analysis of
aerial imagery shows a 73% loss of fertile depressions
in selected study areas due to development and
infrastructure expansion.

e Overgrazing & desertification: Unregulated livestock
grazing has led to soil erosion and vegetation
degradation.

« Invasive species: Species like Prosopis juliflora
outcompete native plants, altering ecosystem
dynamics.

e Pollution & dust accumulation: Increased industrial and
vehicular emissions exacerbate airborne dust levels,
affecting plant growth.

e Climate change impacts: Rising temperatures,
decreased rainfall, and increased dust storms further
stress fragile desert ecosystems.

RECOMMENDATIONS & FUTURE OUTLOOK

Conserving Qatar’s terrestrial ecosystems and biodiversity
requires integrated management, scientific research, and
stronger policy frameworks.

*  Expand Protected Areas: Currently, 25.55% of Qatar's
land territory is protected; increasing this can enhance
conservation effectiveness.

e Habitat mapping & monitoring: Regular ecological
assessments should identify key conservation areas.

* Native vegetation restoration: Large-scale planting of
native species can stabilize soil and restore degraded
areas.

e Sustainable land use planning: Implement zoning
regulations that prioritize eco-sensitive development
and green infrastructure.

« Climate adaptation strategies: Promote permaculture
techniques, improve biodiversity monitoring, and
enhance public awareness on conservation efforts.

By implementing these strategies, Qatar can enhance
ecosystem resilience, reduce biodiversity loss, and ensure
long-term sustainability of its terrestrial environment.

Original chapter authored by: Chatziefthimiou AD; Torres Conkey A; Nawaz AM; Hameed S; Richer R; Lari J; AlHajri S; Amato A
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Figure 2. Map of Qatar highlighting the terrestrial and coastal marine protected areas across the country

Credit: Ministry of Environment and Climate Change
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CHAPTER 4

Coastal Marine Ecology

KEYWORDS:

Marine Biodiversity; Seagrass Meadows & Coral Reefs;
Marine Protected Areas (MPAs); Coastal Ecosystem
Services; Pollution & Overfishing; Ecosystem-Based
Management (EBM)

INTRODUCTION
Qatar's coastal and marine ecosystems play a vital role
in national biodiversity and economic sustainability,

supporting fisheries, tourism, and carbon sequestration.

With a marine area three times the size of its landmass

(~35,000 km?) and over 500 km of coastline, Qatar's waters

host diverse habitats, including coral reefs, seagrass
meadows, mangroves, and oyster beds. However, these
ecosystems face increasing pressures from climate
change, habitat destruction, and industrial activities.

This Chapter Explores:

« Coastal and marine habitats, including coral reefs,
seagrass meadows, oyster beds, and mangroves.

e Ecosystem services, emphasizing their role in climate

regulation, food security, and economic benefits.

«  Potential Marine Protected Areas (MPAs) in Qatar’s

Exclusive Economic Zone (EEZ) and their significance.

« Challenges and human impacts, including pollution,
overfishing, and climate change.

»  Conservation initiatives and ecosystem-based
management strategies for marine sustainability.

KEY THEMES

1. COASTAL AND MARINE HABITATS IN QATAR

Qatar’s marine environment is characterized by shallow
coastal waters, with seawater temperatures ranging

from 16 °C in winter to over 36 °C in summer and salinity
levels exceeding 40 PSU. These extreme conditions shape
resilient marine ecosystems (Figure 3), which provide
essential ecosystem services and support biodiversity.

1.1 Coral Reefs

Located primarily off the northeastern coast and
around offshore islands, Qatar’s reefs are part of the
world’'s most thermally tolerant coral systems.

Dominant species include Porites, Dipsastraea,
Platygyra, Acropora, and Favia corals, adapted to
hypersaline and high-temperature conditions.

Surveys indicate significant coral loss due to bleaching,
dredging, and sedimentation.

Conservation efforts focus on coral restoration and the
establishment of Marine Protected Areas (MPAs).

Figure 3. Habitats in the coastal marine environment in a gradient from land to the sea. From left to right: sabkha
(salt flats), intertidal and subtidal, mangrove forest, seagrass bed, coral reef, and open Gulf waters.

Credit: R. Cohen; A.D. Chatziefthimiou; J. Davidson

Qatar’s Ecology — Summary Report
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1.2 Seagrass Meadows

Qatar's seagrass beds (dominated by Halophila and
Halodule species) support high primary production
and a rich biodiversity of associated plant and animal
species, notably marine turtles, and dugongs.

They serve as nursery grounds for commercially

valuable fish, penaeid shrimps, pearl oysters, and
various marine organisms, including sharks, rays,
marine turtles, seahorses, and pipefish.

High-resolution mapping indicates a decline in
seagrass cover due to dredging, anchoring,
and pollution.

Proposed management strategies include seagrass
restoration, anchoring restrictions, and habitat
protection policies.

1.3 Oyster Beds

Historically, pearl oyster beds (Pinctada radiata) formed
extensive marine ecosystems across the Arabian Gulf.

Currently, oyster bed populations are declining due to
habitat degradation, pollution, and temperature stress.

Restoration initiatives focus on artificial reef
structures and genetic research on stress-resistant
oyster species.

1.4 Mangroves and Coastal Wetlands

Qatar’'s mangrove forests (Avicennia marina) cover
~12.3 km?, with the largest stands in Al Khor,
Al Thakhira, and Umm Tais .

Provide critical habitat for birds, fish nurseries, and
coastal protection against erosion.

Loss of mangrove areas due to coastal development and
pollution underscores the need for reforestation and
afforestation efforts and stronger conservation policies.

1.5 Coastal Sabkhas
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These intertidal salt flats are unique microbial and
geochemical ecosystems, contributing to blue
carbon storage.

Coastal sabkhas are at risk from land reclamation
and pollution, requiring monitoring and protection
strategies.

2. ECOSYSTEM SERVICES

Qatar’'s marine and coastal ecosystems provide essential
ecosystem services that contribute to climate regulation,
biodiversity conservation, and economic development.
These services can be categorized into provisioning,
regulating, supporting, and cultural services.

2.1 Provisioning Services

Fisheries and food supply: Qatar's coastal waters
support commercial fish stocks, including grouper,
snapper, and shrimp, contributing to local food security.

Raw materials and medicinal resources: Marine
organisms provide bioactive compounds used in
pharmaceutical research.

Aguaculture potential: Sustainable fish and shellfish
farming can supplement wild-capture fisheries to
reduce overfishing pressure.

2.2 Regulating Services

Coastal protection: Mangroves, seagrasses, and coral
reefs act as natural barriers, reducing storm surge
impacts and coastal erosion.

Carbon sequestration: Seagrass meadows and
mangroves store significant amounts of blue carbon,
mitigating climate change effects.

Water filtration and quality maintenance: Oyster beds,
mangrove and seagrass habitats filter pollutants and
improve water clarity.

2.3 Supporting Services

Biodiversity and habitat stability: Qatar’'s marine
ecosystems provide critical breeding and nursery
grounds for marine species.

Nutrient cycling: Seagrass and coral ecosystems play
a key role in nitrogen and carbon cycling, maintaining
oceanic health.
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2.4 Cultural and Recreational Services

e Tourism and recreation: Coastal areas support
diving, snorkelling, and ecotourism, generating
economic revenue.

* Heritage and traditional practices: Qatar’s historic
pearl diving and fishing culture is deeply connected to
marine biodiversity.

3. POTENTIAL MARINE PROTECTED AREAS IN QATAR'S
EXCLUSIVE ECONOMIC ZONE (EEZ)

To ensure long-term conservation of marine biodiversity,
Qatar has identified several potential Marine Protected
Areas (MPAs, Figure 2) within its Exclusive Economic Zone
(EEZ). These areas aim to protect critical habitats, maintain
fish stocks, and enhance ecosystem resilience.

*  Western MPA: Seagrass, dugongs, and sea turtles:

Focused on protecting Qatar’s extensive seagrass beds,

which provide habitat for dugongs, dolphins,
and marine turtles.

*  Northeast offshore MPA: Whale sharks and cetaceans:
Key habitat for whale sharks, tuna mackerel, and
offshore seabed ecosystems, requiring strategic
fisheries management.

e Halul Island MPA: Coral and seabird conservation:
Designated for the protection of hard and soft coral
reefs, seabird nesting areas, and hawksbill turtle
breeding sites.

e AlThakira & Al Khor MPA: Mangroves and fish
nurseries: Critical for mangrove conservation and
juvenile fish habitat protection, supporting Qatar’s
inshore fisheries.

*  Khor Al Adaid MPA: Sand dunes and coastal
ecosystems: Unique desert-marine ecosystem,
requiring strict development regulations to
preserve biodiversity.

e Offshore coral and oyster beds MPA: Targeted at
restoring declining oyster populations and conserving
deep-water coral habitats.

« Umm Tais to Ras Laffan: Sea turtle nesting beaches:
Focused on protecting sea turtle nesting sites, coastal
seagrass meadows, and mangrove forests.

Qatar’s Ecology — Summary Report

4. THE NEED FOR AN ECOSYSTEM-BASED MANAGEMENT
(EBM) APPROACH

Qatar’'s marine management strategies must transition
from sectoral approaches to an integrated Ecosystem-
Based Management (EBM) framework. This approach:

«  Considers cumulative human impacts on marine
ecosystems.

» Balances conservation with economic activities,
including fisheries and tourism.

« Uses Marine Spatial Planning (MSP) to allocate
resources sustainably.

» Applies adaptive management techniques, ensuring
flexibility to respond to climate change.

EBM incorporates cross-sector collaboration, engaging
stakeholders from government, industry, and conservation
groups to create policies that preserve biodiversity while
supporting Qatar’s Blue Economy.

CHALLENGES & THREATS

Qatar’'s marine ecosystems face severe pressures from
human activities and climate change, necessitating urgent
intervention to ensure their long-term viability.

Coastal Development & Habitat Destruction:

e Over 70% of Qatar’s coastline has been modified by
reclamation, dredging, and construction.

« Coral reefs, seagrass meadows, and mangroves are
declining due to increased sedimentation and pollution.

Overfishing & Declining Fish Stocks:

e Over 60% of commercial fish species are considered
overexploited due to unsustainable fishing practices

* Declining populations of grouper, snapper, and shrimp
threaten both marine biodiversity and food security.
Marine Pollution & Water Quality Decline:

* Industrial and municipal waste discharge has led to
localized eutrophication and algal blooms.

«  Oil spills, plastics, and chemical pollutants further
degrade marine habitats.
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CHAPTER 4
Coastal Marine Ecology

Climate Change & Rising Sea Temperatures: Pollution Control & Water Quality Improvement

»  Seawater warming (~0.4 °C per decade) is causing e Enhance wastewater treatment & industrial
coral bleaching events and reducing oxygen levels regulations: Strengthen effluent discharge limits to
in marine environments. prevent chemical and plastic pollution.

« Projected sea level rise (~2 m by 2100) threatens » Develop Marine Monitoring Networks:
coastal infrastructure and ecosystems. Deploy automated water quality sensors to track

changes in pH, temperature, and oxygen levels.
Lack of Comprehensive Marine Protection Policies:

. Despite the designation of some MPAs Climate Change Adaptation & Marine Research

enforcement remains inconsistent, and many

" . . » Develop Coral Bleaching Early Warning Systems:
critical habitats remain unprotected.

Improve real-time monitoring to anticipate and mitigate
climate-induced bleaching events.

RECOMMENDATIONS & FUTURE OUTLOOK e Increase Research on Blue Carbon & Marine
Addressing marine ecosystem degradation requires a Ecosystem Services: Quantify carbon sequestration
multi-pronged approach, integrating policy interventions, potential of seagrasses, mangroves, and sabkhas.

scientific research, and community engagement. «  Strengthen International Marine Conservation

Partnerships: Collaborate with GCC and global
institutions for data-sharing and best practices in
marine management.

Marine Habitat Protection & Restoration

« Expand Marine Protected Areas (MPAs):
Increase protection to at least 30% of Qatar’s waters
to align with global biodiversity targets. By expanding MPAs, restoring degraded habitats,

. Seagrass & coral restoration projects: strengthening fisheries regulations, and addressing
Implement active restoration techniques such as coral pollution, Qatar can safeguard its marine biodiversity
transplantation and artificial reef deployment. while promoting a sustainable Blue Economy.

e Mangrove reforestation initiatives: Expand mangrove
planting programs in degraded areas to enhance
coastal resilience and carbon sequestration.

Sustainable Fisheries & Resource Management

e Implement science-based fishing quotas:
Establish seasonal closures and catch limits
for overexploited fish species.

e Bandestructive fishing practices:
Restrict use of fish traps (gargoors), which cause
irreversible habitat destruction.

e Promote aquaculture development:
Encourage sustainable fish farming to reduce
pressure on wild stocks.

Original chapter authored by: Reeves C, Wong J; Leitao Ben Hamadou A; Giraldes B; Ben
Hamadou R; Bontognali T; Boer B; Abdelwahed D; Amato A; Chatziefthimiou AD; Range P.
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CHAPTERS

Urban Ecology & Agriculture in Qatar

KEYWORDS:

Green Infrastructure & Urban Parks; Sustainable
Agriculture; Biodiversity in Urban Environments;
Water-Efficient Irrigation Food Security & Hydroponics.

INTRODUCTION

Urbanization in Qatar has transformed natural landscapes,
creating dense urban environments with increasing
ecological challenges. However, integrating urban green
spaces and sustainable agriculture presents an opportunity
to enhance biodiversity, mitigate the urban heat island
effect, and improve food security. Strategic urban planning
can balance built environments with ecological resilience,
ensuring a greener and more sustainable urban future.

This Chapter Explores:

« Urban green spaces in Qatar, their growth, and
ecological role.

»  Ecosystem services provided by urban greenery,
including cooling effects, biodiversity conservation, and
carbon sequestration.

e Urban food production and its role in food security.

« Challenges facing urban ecology and agriculture,
including water limitations, biodiversity loss, and land
use constraints.

*  Recommendations for improving urban sustainability
through ecological connectivity and innovative farming
techniques.

KEY THEMES

1. URBAN GREEN SPACES IN QATAR

Qatar’s hyper-arid desert climate presents challenges
for urban greening, but authorities have made significant
progress in expanding green spaces.

e The number of public parks increased from 56 in 2010
to 143in 2022, raising per capita green space from
Tm?to 16.2 m?.

*  Key organizations such as the Public Parks Department
(PPD), Ashghal, and the Urban Planning Department
oversee the planning and maintenance of these spaces.
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1.1 Plant Selection in Urban Landscaping

The choice of plant species is critical in urban greening
strategies.

e The PPD prioritizes exotic species due to their aesthetic
appeal , even though native species are more climate-
resilient.

* Native species like Ziziphus nummularia and Prosopis
cineraria are used in roadside plantations, but imported
species dominate urban greenery.

« Sustainable initiatives like the "One Million Trees”
project and Umm Al Seneem Park’s cooling systems
showcase Qatar’'s commitment to urban sustainability.

2. ECOSYSTEM SERVICES OF URBAN GREEN SPACES
Urban green spaces offer multiple environmental, social,
and economic benefits, improving the overall sustainability
of cities.

2.1 Climate Regulation & Cooling Effect

+  Green spaces reduce urban heat islands (UHIs)
by up to 15 °C.

« The Corniche areais 7 °C cooler than inland
urban zones.

2.2 Carbon Sequestration & Air Purification

e Parks and gardens in Doha sequester 108.4 tons
of CO, annually, valued at USD 42,286.

« Vegetation filters pollutants and improves air quality,
benefiting urban populations.

2.3 Biodiversity Conservation & Habitat Connectivity

e Increased plant diversity supports urban wildlife,
fostering pollinator populations and maintaining
ecological stability.

e Enhancing connectivity between parks, green roofs,
and agricultural zones can strengthen urban
biodiversity corridors.
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2.4 Health & Social Benefits

e Access to green spaces reduces anxiety, depression,
and obesity, improving public health outcomes.

* Urban greenery promotes community well-being and
outdoor recreation.

3. URBAN FOOD PRODUCTION IN QATAR
Qatar imports nearly 0% of its food, but urban agriculture
is gaining importance in enhancing food security.

 The 2017 blockade and COVID-19 pandemic highlighted
vulnerabilities in food supply chains.

« Qatar has achieved 124% self-sufficiency in poultry and
106% in dairy production.

3.1 Potential for Large-Scale Urban Agriculture

* 82.1% of Qatar's land is barren, with only 3.7%
allocated for agriculture.

e Expanding hydroponics, aguaponics, and vertical
farming can enhance food security while
conserving space.

* Reducing food imports by 50% could cut CO, emissions
from food transportation by 450 kg per capita annually.

CHALLENGES & THREATS
Urban ecology and agriculture in Qatar face several
key challenges:

* Biodiversity loss due to fragmentation of green spaces
and invasive species like Prosopis juliflora.

»  Water scarcity necessitates alternative irrigation
strategies, such as treated sewage effluent (TSE)
and hydroponics.

e Soil degradation in urban areas limits agricultural
productivity, requiring soil amendments and
regenerative farming techniques.

Original chapter authored by: Abdul Majid S; Karanisa T; Amato A; Chatziefthimiou AD
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RECOMMENDATIONS & FUTURE OUTLOOK
Ensuring sustainable urban ecology and agriculture
in Qatar requires integrated planning and
innovative strategies.

Biodiversity Conservation & Connectivity

* Increase plant diversity in urban landscapes to attract
pollinators and beneficial insects.

« Connect urban parks and agricultural spaces to
enhance habitat corridors.

Native vs. Exotic Species

«  Favor native and climate-adaptive plants in urban
landscaping.

e Conduct research on native plant resilience to improve
long-term ecological stability.

Water Management in Urban Agriculture

e Expand the use of TSE for irrigation to reduce reliance
on desalinated water.

*  Promote hydroponic farming, which uses 70% less
water than traditional agriculture.

Soil Health & Regenerative Agriculture

*  Enhance soil fertility through composting, biochar
application, and regenerative agriculture techniques.

e Support permaculture initiatives such as the Heenat
Salma project, which integrates sustainable
farming practices.

By integrating biodiversity conservation, sustainable water
management, and innovative farming technigues, Qatar
can create a resilient urban ecosystem that enhances food
security and environmental sustainability.
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CHAPTER 6
International & National

Environmental Laws & Ethics

KEYWORDS:

Environmental Law & Regulation; Qatar National Vision
2030; Islamic Environmental Ethics; Governance &
Compliance Challenges

INTRODUCTION

As climate change escalates, nations including Qatar

are strengthening legal frameworks to balance

economic growth and environmental protection. Qatar'’s
environmental governance aligns with Qatar National
Vision (QANV) 2030, which prioritizes sustainability and legal
accountability in development policies.

Qatar integrates international, regional, and domestic
environmental laws, utilizing command-and-control
regulations, market-based incentives, and behavioural
nudges. Additionally, Islamic ethical principles guide
environmental decision-making, ensuring synergy between
legal mandates and theological values.

This Chapter Explores:

e Qatar's international environmental commitments,
including key agreements and frameworks.

* Regional environmental cooperation, focusing on Gulf
and Arab partnerships.

*  Domestic legal frameworks, including Law No. 30 of
2002 and other national policies.

« Islamic environmental ethics, highlighting stewardship
and sustainability principles.

« Challenges in environmental governance, including
enforcement gaps and policy coordination.

* Recommendations for improving legal mechanisms
and policy implementation.

KEY THEMES

1. INTERNATIONAL & REGIONAL ENVIRONMENTAL
LEGAL FRAMEWORKS

1.1 International Agreements

Qatar has ratified multiple global environmental
agreements, reinforcing its commitment to sustainability
and international cooperation. These include:

e United Nations Framework Convention on Climate
Change (UNFCCC) (1992): Shapes Qatar's climate
policies and mitigation strategies.
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«  Convention on Biological Diversity (CBD): Ensures
biodiversity conservation and sustainable resource use.

» United Nations Convention to Combat Desertification
(UNCCD): Addresses land degradation and
desertification.

*  Kyoto Protocol & Paris Agreement: Strengthen global
emissions reduction and adaptation efforts.

«  Doha Amendment (2020): Reinforces Qatar's
commitments to emission reduction targets.

¢ 30x30 Marine Conservation Pledge (2022): Aims to
protect 30% of Qatar’s territorial waters, enhancing
marine biodiversity protection.

1.2 Regional Environmental Cooperation

Qatar collaborates with Gulf and Arab environmental
organizations to ensure sustainability within its geopolitical
context. Key partnerships include:

«  UNEP West Asia & UNESCO Gulf States Offices: Support
environmental research and education initiatives.

*  Council of Arab Ministers Responsible for the
Environment (CAMRE): Implements regional
biodiversity policies.

* Regional Organization for the Protection of the Marine
Environment (ROPME) (1979): Addresses marine
pollution and environmental sustainability.

2. DOMESTIC ENVIRONMENTAL LAWS &

REGULATORY MECHANISMS

Qatar’'s environmental laws are rooted in its Constitution of
2003, which emphasizes environmental protection under
Article 33. The legal system is enforced through regulatory
policies, compliance measures, and economic incentives.

2.1 Environmental Protection & Sustainability Laws

+ Law No. 30 of 2002 (Environmental Protection
Law): Establishes comprehensive provisions for
sustainability, biodiversity conservation, and
pollution control.

e Decree Law No. 11 of 2000 (Environmental Impact
Assessment - EIA): Mandates EIA for major
development projects, with oversight from the Ministry
of Environment and Climate Change (MoECC).
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International & National
Environmental Laws & Ethics

« Resolution No. 15 of 2011 (Air Pollution Control
Mechanisms): Regulates air quality, industrial
emissions, and climate mitigation strategies.

2.2 Enforcement Approaches & Compliance Mechanisms
Qatar employs multiple regulatory instruments to ensure
environmental compliance, including:

¢ Command-and-Control Measures: Government-
enforced environmental compliance policies, including
mandatory EIAs and pollution limits.

+  Market-Based Approaches (MBAs): Implements
economic incentives such as pollution charges, tradable
permits, and participation in the Kyoto Protocol's Clean
Development Mechanisms.

« Behavioural Nudges & Public Awareness Programs:
Encourages sustainable practices through campaigns
like Kahramaa's Tarsheed initiative for energy
efficiency and water conservation.

3. ISLAMIC ENVIRONMENTAL ETHICS IN GOVERNANCE
Islamic principles provide a moral and ethical foundation
for environmental sustainability in Qatar. These include:

«  Khalifa (Stewardship): Humans are entrusted as
caretakers of the Earth, responsible for sustainable
resource use and environmental protection.

«  Mizan (Balance): Emphasizes ecological equilibrium,
ensuring that human activities do not disrupt
natural systems.

«  Waqf (Trust System): Encourages the establishment
of environmental endowments to fund conservation
projects and sustainability initiatives.

Islamic teachings reinforce legal mandates, creating a
harmonized approach to environmental governance that
integrates faith-based ethics with policy frameworks.

CHALLENGES IN ENVIRONMENTAL GOVERNANCE
Despite Qatar’'s comprehensive legal framework,
several challenges persist in policy implementation
and enforcement:

« Coordination Gaps: Inefficiencies due to overlapping
responsibilities among environmental agencies.

e Enforcement Issues: Limited monitoring and penalties
for biodiversity protection violations.

e Urban Expansion Conflicts: Balancing infrastructure
development with ecosystem conservation remains
a challenge.

RECOMMENDATIONS & FUTURE OUTLOOK
To enhance Qatar’'s environmental legal effectiveness, the
following actions are proposed:

STRENGTHENING GOVERNANCE & COORDINATION

+  Establish a multi-sectoral environmental governance
committee for policy coordination.

Implement Natural Capital Accounting to integrate
environmental valuation into GDP assessments.

ENHANCING POLICY & REGULATORY FRAMEWORKS

« Strengthen ElAs, biodiversity protection, and emissions
regulations to enhance legal enforcement.

e Develop stricter air and water pollution control
mechanisms with automated monitoring.

PUBLIC ENGAGEMENT & CAPACITY BUILDING

* Expand environmental education initiatives, promoting
sustainability awareness.

e Train law enforcement and environmental officers to
improve regulatory compliance.

By reinforcing legal coordination, environmental
stewardship, and sustainable policy implementation,
Qatar can enhance long-term environmental resilience
while ensuring compliance with international
sustainability commitments.

Original chapter authored by: Athwal E; Dimitropoulos G; Olawuyi D; Weber A; Al-Sehlawi R; Muhammad A; Amato A; Chatziefthimiou AD
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CHAPTER 7

Education for Sustainability

KEYWORDS:

Formal & Non-Formal Learning; Environmental Awareness;
Experiential Learning & Outdoor Education; Curriculum
Development; Teacher Training & Capacity Building

INTRODUCTION

Qatar’s education system is diverse and multifaceted,
incorporating formal, non-formal, and informal learning
approaches to promote sustainability awareness. The
country has prioritized Education for Sustainability
(EfS) through national policies, strategic planning,

and partnerships with key institutions such as Qatar
Foundation, Eco-Schools, and national museums.

EfS is integrated into Qatar’s national education framework,
aligning with Qatar National Vision 2030, which emphasizes
environmental consciousness, national values, and capacity

KEY THEMES
1. THE EDUCATIONAL LANDSCAPE FOR SUSTAINABILITY

building. However, challenges remain, including
curriculum standardization, teacher training, and the
need for greater collaboration between educational and
scientific communities.

This Chapter Explores:

¢ Qatar's educational landscape and its role
in promoting sustainability.

» Policies and strategic frameworks that guide
EfS implementation.

*  Key sustainability education initiatives, including
formal, non-formal, and museum-based programs.

¢ Challenges and recommendations for improving
EfS in Qatar.

Qatar’s education sector includes 318 public schools (serving ~126,256 students) and 686 private schools (~200,241
students), offering varied curricula and teaching methods. Sustainability education is implemented through three primary

learning channels (Figure 4):

FORMAL LEARNING

CURRICULUM
Learning which is
planned and guided
by the school

NON FORMAL LEARNING

INFORMAL LEARNING

LEARNING
Acquisition of knowledge
or skills through
study, experience, on
being taught

Figure 4. Illustration of the overlap and interplay between formal, non-formal and informal learning as well as education,

curriculum, and learning.

Reference: Johnson, M., and Majewska, D. (2022). Formal, non-formal, and informal learning: What are they, and how can
we research them? Cambridge University Press & Assessment Research Report.
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1.1 Formal Learning

e Structured curricula with mandated sustainability
concepts.

« Earth and Environmental Sciences introduced for
grades 11 and 12.

e Universities incorporate EfS into STEM disciplines and
research projects.

1.2 Non-Formal Learning

e Includes extracurricular programs, community projects,

and museum-led initiatives.

e Programs like Eco-Schools and “A Flower Each Spring”
promote outdoor environmental education.

1.3 Informal Learning

* Unstructured sustainability education through public
campaigns, workshops, and eco-awareness initiatives.

The Ministry of Education and Higher Education (MOEHE)
has embedded sustainability into science, geography, and
environmental studies curricula, supporting research and
extracurricular projects that align with UNESCO's Education
for Sustainable Development (ESD) framework.

2. POLICIES AND STRATEGIC FRAMEWORKS
Qatar's commitment to sustainability in education
is reflected in national policies and strategic
initiatives, including:

* Qatar National Vision 2030, emphasizing human, social,
economic, and environmental development.

e MOEHE's curriculum policies, which integrate EfS
principles into core subjects.

e Teacher training programs to improve sustainability
pedagogy.

» Qatar Foundation’s Strategy Refresh (2022-2032),
incorporating progressive Education for Sustainability
Standards (EfS).
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3. KEY INITIATIVES AND PROGRAMS

3.1 Qatar Foundation Schools & Eco-Schools

Qatar Foundation (QF) integrates EfS into its
Pre-University Education (PUE) division, with 13
schools promoting bilingualism, global citizenship,
and sustainability.

QF schools participate in the Eco-Schools program,
embedding sustainability into teaching, policies, and
school operations.

3.2 Non-Formal and Museum-Based Learning

Dadu Children's Museum: Engages young learners
through gardening, recycling projects, and nature-
based experiences.

A Flower Each Spring: Organizes outdoor classroom
activities in Qatar’s natural landscapes.

National Museum of Qatar (NMoQ): Offers
interactive exhibits and sustainability-focused
educational programs.
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CHALLENGES & THREATS
Despite significant progress, EfS in Qatar faces several
challenges:

e Lack of curriculum standardization across different
school systems.

* Limited outdoor learning opportunities, as EfS remains
mostly classroom-based.

« Need for stronger partnerships between educators,
scientists, and environmental organizations.

« Limited availability of Arabic-language EfS materials,
restricting access for local students.

« Insufficient teacher training programs to integrate
sustainability concepts effectively.

RECOMMENDATIONS & FUTURE OUTLOOK
To strengthen EfS in Qatar, the following strategic actions
are proposed:

POLICY DEVELOPMENT

- Establish a National EfS Committee to coordinate
sustainability education across institutions.

« Align EfS policies with international education
frameworks for best practices.

CURRICULUM ENHANCEMENT

* Incorporate EfS concepts into core science, geography,
and civic education subjects.

« Expand experiential learning opportunities for students
at all levels.

TEACHER TRAINING & CAPACITY BUILDING

¢ Implement professional development programs
focused on sustainability education.

« Develop EfS teaching toolkits and instructional
materials.

OUTDOOR & EXPERIENTIAL LEARNING EXPANSION

e Increase access to eco-parks, nature reserves, and
marine conservation sites for hands-on learning.

e Strengthen field-based educational activities to
promote engagement with local ecosystems.

PARTNERSHIP BUILDING & PUBLIC ENGAGEMENT

»  Foster collaborations between schools, research
institutions, and industry experts to create citizen
science programs.

« Develop Arabic-language EfS resources to improve
accessibility.

e Encourage family and community participation through
awareness campaigns and sustainability workshops.

By integrating EfS into curricula, improving teacher training,
expanding outdoor education, and fostering institutional
partnerships, Qatar can nurture a sustainability-

conscious generation, ensuring long-term environmental
responsibility and climate resilience.

Original chapter authored by: Miller VL, Haddad G; Hinnawi R; Sever-Mehmetoglu D; Chien Hui Lim C; Al Salem N; Odeid J; Amato A; Chatziefthimiou AD
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CHAPTER 8 - Tourism in Qatar:

Pathways Towards a Place-Based Ecotourism
Policy For ‘In-Nature’ and Sustainable Practices

KEYWORDS:

Sustainable Tourism; Ecotourism Development; Cultural
& Nature-Based Tourism; Regulation & Certification in
Tourism; Community-Based Tourism

INTRODUCTION

Sustainable tourism is increasingly recognized as a key
element of economic diversification and environmental
conservation. As part of Qatar National Vision 2030,
Qatar has identified tourism as a priority sector to
transition from a hydrocarbon-based economy to a
knowledge-based economy.

While Qatar has made strides in developing high-end
urban tourism, the country’s natural ecosystems—
deserts, mangroves, coastal environments, and marine
biodiversity—present untapped potential for ecotourism
and sustainable tourism development.

This Chapter Explores:

« Qatar’s current tourism sector, including its rapid
expansion and economic contributions.

e The potential for sustainable and ecotourism,
leveraging Qatar's unique natural landscapes.

« Challenges in balancing tourism growth with
environmental conservation.

* Recommendations for a sustainable tourism
management system that integrates conservation,
regulation, and responsible tourism practices.

KEY THEMES

1. TOURISM IN QATAR: ECONOMIC SIGNIFICANCE

AND GROWTH

Qatar’s tourism sector has expanded rapidly over the past
decade, contributing 10.3% to GDP and employing 12% of

the workforce in 2021. The country ranks 51t among 140

countries in global tourism competitiveness.

e The Qatar National Tourism Sector Strategy 2030
(QNTSS 2030) aims to develop sustainable tourism
initiatives while ensuring economic diversification.

< Qatar’s tourism development has primarily focused
on sports, business, and luxury tourism, particularly
through mega-events such as the FIFA World Cup 2022.

e While urban and cultural tourism are well-developed,
ecotourism and health tourism remain underdeveloped,
representing a major growth opportunity.
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The environmental sustainability aspect of QNTSS 2030
focuses on:

e Pollution management & waste reduction in tourism
infrastructure.

*  Minimizing the burden on natural resources.

* Preserving Qatar’s ecosystems, including deserts,
marine habitats, and wetlands.

2. SUSTAINABILITY MANAGEMENT IN TOURISM
Achieving sustainable tourism and ecotourism in Qatar
requires a structured regulatory framework and best
practices, ensuring that tourism does not degrade natural
or cultural resources.

A sustainability management system should incorporate:
2.1 Sustainable Procurement & Resource Efficiency

«  Enforce green procurement for tourism services,
including fair-trade products and low-impact materials.

* Improve water and energy efficiency in tourism
facilities through Global Sustainability Assessment
System (GSAS) and Leadership in Energy and
Environmental Design (LEED) standards.

2.2 Waste Reduction & Recycling

«  Establish a national waste management system
tailored for tourism businesses, ensuring proper waste
disposal, recycling, and circular economy principles.

2.3 Certification, Regulation, & Enforcement

«  The Qatar Tourism Authority (QTA) introduced
environmental guidelines in 2016, but no formal
certification system for tour operators, campsites, or
nature-based attractions currently exists.

e Tourism businesses currently rely on voluntary
international certifications, such as Green Key.

e Strengthening certification and enforcement
mechanisms will be crucial to ensuring sustainability in
the tourism sector.
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3. ECOTOURISM IN QATAR: THE PATH FORWARD

Ecotourism is underdeveloped but holds immense potential,

as Qatar’s natural landscapes provide diverse opportunities
for sustainable tourism experiences.

Ecotourism should be defined by three pillars:
1. Low Environmental Impact

e Conduct Environmental Impact Assessments
(EIA) under Law No. 30 of 2002 for new tourism
developments.

+ Implement Life Cycle Assessments (LCA) for site
selection, design, and operation of ecotourism projects.

« Establish ongoing environmental performance
monitoring programs.

2. Community Engagement & Conservation Benefits

e Local communities should be key stakeholders in
tourism development.

«  Community-based tourism can create job opportunities
and ensure economic benefits trickle down to
conservation projects.

* Allocate a percentage of ecotourism revenue for
conservation and restoration initiatives.

3. Education & Research

»  Ecotourism should include educational components,
raising environmental awareness among visitors.

* Integrate local knowledge and cultural heritage to
enrich ecotourism experiences.

«  Support scientific research stations in ecotourism
destinations to provide learning opportunities for
students and researchers.

CHALLENGES & THREATS

While progress is being made, Qatar still lacks a formal
ecotourism regulatory framework. The current
challenges include:

e Limited ecotourism infrastructure and underdeveloped
nature-based tourism sites.

e Gaps in policy enforcement, particularly concerning
tourism’s environmental impact.

« Need for an official ecotourism certification system,
ensuring operators adhere to sustainability standards.

» Lack of conservation-linked financing, where tourism
revenue directly supports nature conservation.

RECOMMENDATIONS & FUTURE OUTLOOK
To develop a resilient and sustainable tourism sector, Qatar
should adopt the following key strategies:

ESTABLISH A NATIONAL ECOTOURISM STRATEGY

« Develop a Qatar Ecotourism Strategy, integrating
environmental sustainability, economic incentives, and
community engagement.

e Form an Ecotourism Committee composed of
government agencies, conservation experts, and
private stakeholders.

STRENGTHEN REGULATIONS & CERTIFICATION

* Introduce mandatory sustainability certification for
ecotourism operators and infrastructure projects.

« Implement best practice guidelines for sustainable
tourism development.

ENHANCE ECOTOURISM INFRASTRUCTURE

* Develop eco-lodges, nature reserves, and
marine tourism initiatives, ensuring minimal
environmental footprint.

»  Establish educational tourism programs, linking
science, conservation, and cultural heritage.

FOSTER COMMUNITY-BASED ECOTOURISM

e Support locally-managed tourism initiatives, ensuring
that economic benefits flow to conservation and local
livelihoods.

* Increase public awareness of ecotourism, promoting
responsible travel practices.

By implementing these recommendations, Qatar can
ensure the long-term sustainability of its tourism
industry, integrating economic diversification with
environmental conservation.

Original chapter authored by: Chatziefthimiou AD; Weber AS; Hinnawi R; Petrovska |; Baeuerle M

Qatar’'s Ecology - Summary Report

33



FINAL CHAPTER:

Synthesis and Way Forward

BRIDGING KNOWLEDGE AND ACTION

FOR SUSTAINABILITY

This booklet, Qatar's Ecology — An Assessment with
Recommendations, presents a comprehensive overview of
Qatar’s ecological systems, linking scientific insights with
policy recommendations to address pressing conservation
and sustainability challenges.

Through its three-part structure, the study has explored:

1. Qatar’s Physical Environment: The geological,
hydrological, and climatic foundations that define
Qatar’s ecosystems.

2. Qatar’s Ecology: The biodiversity and ecological
dynamics of terrestrial, marine, coastal, and urban
ecosystems.

3. Human Engagement with Environment: The role of
education, governance, and sustainable tourism in shaping
environmental outcomes.

These sections provide a holistic assessment of the
interconnections between natural systems and socio-
economic factors, offering insights into the challenges and
solutions needed to ensure long-term ecological resilience
in Qatar.

KEY THEMES AND TAKEAWAYS

Across the study, several cross-cutting themes
emerge, reinforcing the need for integrated approaches
to sustainability:

1. Conservation and restoration are critical

< Qatar’s biodiversity and ecosystems face mounting
pressures from urbanization, industrial expansion,
habitat loss, and climate change.

« Marine and terrestrial ecosystems, such as coral
reefs, seagrass meadows, and rawdas, require urgent
protection and restoration efforts.

* Expanding protected areas, enforcing laws and
regulations, as well as restoring degraded ecosystems
will be essential for long-term sustainability.

2. Climate change and biodiversity loss must be
addressed together

« Rising temperatures, changing precipitation patterns,
and sea level rise threaten Qatar’s ecology.
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e Climate adaptation and biodiversity conservation
strategies must be integrated into national policies.

* Nature-based solutions, such as mangrove restoration,

water-efficient agriculture, and urban greening, can
help mitigate climate and biodiversity risks.

3. Governance and policy implementation
need strengthening

¢ While Qatar has a robust environmental policy
framework, enforcement and coordination
challenges persist.

e Stronger environmental laws, incentives for
sustainable practices, and inter-agency collaboration
are needed to ensure policy effectiveness.

¢ Ecosystem-Based Management (EBM) and Marine
Spatial Planning (MSP) can enhance decision-making
and environmental protection in marine and coastal
areas.

~

. Education and public engagement are key to change

«  Education for Sustainability (EfS) initiatives, such as
curriculum integration, experiential learning, and
teacher training, need further expansion.

e Community engagement in conservation, ecotourism,
and research can strengthen environmental
stewardship.

* Astronger knowledge-exchange network between
scientists, educators, policymakers, and the public will
support evidence-based decision-making.

5. A sustainable economic development model
must be prioritized

e Urban planning, agriculture, and tourism must
integrate sustainability principles to reduce their
ecological footprint.

e Sustainable ecotourism offers a new economic
avenue that supports conservation and community
development.

«  Water and energy-efficient agricultural practices, such
as hydroponics and permaculture, can enhance food
security while minimizing environmental degradation.
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THE WAY FORWARD: FROM KNOWLEDGE TO ACTION

This study is not just a review of Qatar’s ecological status
but also a call to action for policymakers, researchers,
conservationists, and the wider public. Moving forward, the
following strategic priorities will be crucial:

Strengthening Ecological Monitoring and Data Collection

* Expand biodiversity and ecosystem health assessments
to track environmental trends over time.

» Establish real-time monitoring systems for air quality,
water resources, and habitat changes.

Scaling Up Conservation and Restoration Efforts

* Implement large-scale habitat restoration projects
for coral reefs, seagrass meadows, and terrestrial
ecosystems.

* Enhance protected area networks and strengthen
marine and terrestrial biodiversity regulations.

Enhancing Policy Integration and Enforcement

* Develop a National Biodiversity Strategy and Action
Plan (NBSAP) with clear targets for conservation,
climate adaptation, and sustainability.

* Improve inter-agency coordination to ensure
environmental policies are effectively implemented.

Investing in Education, Research, and Capacity Building

«  Strengthen Education for Sustainability (EfS) across
schools, universities, and community programs.

* Encourage interdisciplinary research that integrates
natural sciences, social sciences, and policy studies.

*  Support training programs for policymakers, educators,
and conservationists to build local capacity.
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Fostering International and Regional Cooperation

«  Enhance partnerships with GCC and global
sustainability initiatives.

« Participate in regional conservation projects and
knowledge-sharing platforms.

« Align policies with global biodiversity and climate
agreements to position Qatar as a leader in
sustainable development.

FINAL REFLECTIONS

Nature conservation and sustainability are continuous
processes, requiring collaborative efforts, adaptive policies,
and long-term vision. This booklet serves as a stepping
stone towards a more detailed and comprehensive
assessment of Qatar’s ecology in the forthcoming full-
length study.

With targeted action, innovation, and strong governance,
Qatar has the opportunity to lead by example in
sustainability for hot and arid lands. By protecting its
natural heritage today, Qatar can secure a resilient and
thriving ecological future for generations to come.
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