Natural Resource Management

2" Level

Department of Climate Change

College of Environmental Science

By

Dr. Omar Kareem ABBOOSH



Natural Resource Management 2" Level

1. INTRODUCTION

Natural resources refer to the materials and substances found in the natural
environment that can be used by humans for economic gain or other purposes.
These resources can be either renewable or non-renewable. Renewable natural
resources are those that can be replenished over time, either through natural

processes or through human intervention.

Examples of renewable resources include solar energy, wind energy, hydropower,
timber, and fisheries. While nonrenewable natural resources, on the other hand, are
finite and cannot be replenished once they are depleted. Examples of non-
renewable resources include fossil fuels (coal, oil, and natural gas), minerals (such

as iron, copper, and gold), and groundwater.

Natural resources are important for economic development and human well-being.
They provide raw materials for industry, fuel for energy production, and food for
sustenance. They also support ecosystems and provide habitat for a variety of plant
and animal species. However, the exploitation of natural resources can also have
negative impacts on the environment and local communities. Overexploitation can
lead to the depletion of resources, environmental degradation, and conflicts over
access and use of resources. Therefore, it is important to manage natural resources

sustainably to ensure their long-term availability and benefits.
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2. DEFINITION, NATURE AND CLASSIFICATION OF RESOURCE

Natural resources refer to the materials and substances that occur naturally in the

environment and are used by humans to fulfill their needs.
Types of Natural Resources:

e Renewable resources: These are resources that are replenished naturally
and can be used indefinitely without depleting their stock. Examples of
renewable resources include solar energy, wind energy, hydropower, and
biomass.

e Non-renewable resources: These are resources that exist in finite amounts
and cannot be replenished over a human time scale. Examples of non-
renewable resources include fossil fuels (coal, oil, and natural gas), minerals

(iron, copper, gold, and silver), and uranium.

Natural Resources

Renewable Resources Non Renewable Resources
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Fig: 1.1 Types of Natural Resources
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Here are some common types of renewable resources, along with brief

explanations:

Solar Nuclear Wind Power

Fig: 1.2 Renewable resources

e Solar energy: This is energy derived from the sun, which can be captured
and converted into electricity or heat through solar panels or thermal
collectors.

e Wind energy: This is energy derived from the wind, which can be captured
and converted into electricity through wind turbines.

e Hydropower: This is energy derived from moving water, such as rivers or
ocean tides, which can be captured and converted into electricity through
turbines.

o Geothermal energy: This is energy derived from the heat of the earth's
crust, which can be captured and converted into electricity.

e Biomass energy: This is energy derived from organic matter, such as wood,
crop residues, or animal waste, which can be burned or converted into

biogas or liquid fuels.
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Here are some common types of nonrenewable resources, along with brief

explanations:

NON-RENEWABLE ENERGY
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Fig: 1.3 Non-renewable resources

e [ossil fuels: These are energy sources derived from ancient organic matter,
such as coal, oil, and natural gas. They are the primary sources of energy for
electricity generation, transportation, and heating.

e Minerals and metals: These include metals like copper, iron, and aluminum,
and minerals like gold, silver, and diamonds. They are used in a variety of
industrial and consumer products. Mining and processing of these resources can
have negative environmental impacts, such as soil erosion and water pollution.

e Nuclear fuel: This includes uranium and other radioactive materials used in
nuclear power plants to generate electricity. Nuclear energy is a non-renewable
resource that emits low amounts of greenhouse gases, but the production,

transportation, and disposal of nuclear waste is a major concern.
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3. TYPES OF NATURAL RESOURCES

1. Land resources

o Soil, forests, minerals, grasslands, wildlife.

o Basis for agriculture, biodiversity, and settlement.
2. Water resources

o Rivers, lakes, oceans, groundwater.

o Vital for drinking, irrigation, hydropower, and ecosystems.
3. Air resources

o Atmosphere and gases (oxygen, nitrogen, CO-).

o Essential for climate regulation and life support.
4. Biodiversity

o Variety of plants, animals, and microorganisms.

o Provides food, medicines, genetic resources, and ecosystem balance.

4. SOME DEFINITIONS OF NATURAL RESOURCES MANAGEMENT:

Natural resources management refers to the use of scientific, technical, and
social knowledge to understand and manage the interactions between people and
their environment, and to promote the sustainable use of natural resources for the

benefit of both present and future generations.

Natural resources geography is a branch of geography that focuses on the spatial

distribution, availability, and utilization of natural resources in the environment.

Here are some key definitions related to natural resources geography:
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e Spatial distribution: This refers to the pattern of the occurrence of natural

resources in space. Natural resources may be concentrated in certain areas or
dispersed throughout a region or the globe.

e Resource availability: This refers to the extent to which natural resources
are present and accessible for use.

e Resource utilization: This refers to how natural resources are used by
humans for economic, social, and environmental purposes.

e Resource management: This refers to the planning, implementation, and
evaluation of strategies for the sustainable use and conservation of natural
resources.

e Environmental sustainability: This refers to the use of natural resources in
a way that does not deplete or degrade the environment, and that meets the
needs of present and future generations.

e Natural hazards: These are natural events or processes that have the
potential to cause harm to human life, property, or the environment. Natural

hazards include earthquakes, floods, hurricanes, and wildfires.

5. NATURE OF NATURAL RESOURCE MANAGEMENT (NRM)

Natural Resource Management (NRM) is interdisciplinary, dynamic, participatory,

and sustainable.

e Multidisciplinary: Draws on ecology, economics, sociology, geography,
and policy.

e Dynamic: Adapts to changing conditions (climate change, globalization).

e Participatory: Involves governments, local communities, NGOs, and

industries.
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e Sustainability-focused: Balances ecological health, economic needs, and

social equity.
6. IMPORTANCE OF SUSTAINABLE RESOURCE MANAGEMENT

e Prevents overexploitation and depletion.

e Ensures fair access and benefits across communities.

e Protects ecosystems and biodiversity.

e Balances economic development with environmental conservation.

e Reduces risks from climate change and natural hazards.
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I. Definition of water resources:

Water resources encompass all the natural sources of water, including surface

water bodies such as rivers, lakes, and oceans, as well as groundwater.

These resources are vital for various purposes, ranging from drinking and
agriculture to industrial processes and ecological balance. Understanding the
different forms and locations of water is essential for managing this precious

resource sustainably.
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Fig (1) water resources
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Steps of the Water Cycle:

Evaporation:

The sun's heat turns liquid water from oceans, lakes, and rivers into water

vapor, which then rises into the atmosphere.

Transpiration:

Plants release water vapor into the atmosphere through their leaves.

Condensation:

As the water vapor rises and cools, it turns back into tiny liquid water
droplets or ice crystals, forming clouds.

Precipitation:

When clouds become heavy, water falls back to Earth as rain, snow, sleet,

or hail.

Collection:

Water that falls to the ground collects in rivers, lakes, and oceans, or seeps
into the ground as groundwater. This collected water then begins the cycle

again with evaporation.

The water cycle
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Fig (2) Water Cycle
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I11.  Types of Water Resources

A. Surface Water

1. Rivers and Streams

They play a crucial role in the hydrological cycle, redistributing water and

nutrients.

e These are lifelines for communities, supplying water for agriculture,
industry, and domestic use.
e They also support ecosystems and biodiversity, contributing to overall

environmental health.
2. Lakes and Reservoirs

Lakes and reservoirs are larger, relatively stationary bodies of water that store and

regulate water flow.

e Provide stable water supplies,
e support aquatic ecosystems,

o offer recreational opportunities, and can generate hydroelectric power.
3. Ponds and Wetlands

Ponds and wetlands are smaller, shallow water bodies with distinct ecological
functions. Wetlands, in particular, act as natural filters, improving water quality by

trapping pollutants and sediments.

B. Groundwater

1. Aquifers:
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2. Wells and Springs

e Contribute to biodiversity, act as natural filters, and have cultural and
aesthetic value.

e Serve as crucial sources of groundwater, which is essential for drinking
water, irrigation, and industrial processes.

IV. Factors Affecting Water Quality
1. Industrial Discharge

Industrial activities can introduce various pollutants into water bodies. These
pollutants may include heavy metals, chemicals, and toxins used in manufacturing
Processes.

2. Agricultural Runoff:

Agricultural runoff is a significant source of water pollution, particularly in regions
with intensive farming practices. Pesticides, fertilizers, and herbicides used in
agriculture can be washed into rivers and streams by rainwater, leading to

contamination.

Excessive nutrients from fertilizers, such as nitrogen and phosphorus, can cause

nutrient pollution, leading to algal blooms and oxygen depletion in water bodies.
3. Urban Runoff:

Urban areas contribute to water pollution through runoff from impervious surfaces

like roads and rooftops.

e This runoff often contains pollutants such as oil, heavy metals, chemicals,

and debris.
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e Urban storm water runoff can overwhelm drainage systems and carry

pollutants into waterways.

e The expansion of urban areas increases the risk of pollution, emphasizing

the importance of effective storm water management practices.

Atmospheric
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Gas A Phototrans-
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sources

Soil/groundwater
aquifer

Fig (3) Factors Affecting Water Quality
V. Approaches to Water Management

(a) Traditional Approaches

o Dams & reservoirs (storage, irrigation, hydropower).
o Canal irrigation systems.
o Wells and groundwater pumping.
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(b) Modern Approaches

VI.

Integrated Water Resources Management (IWRM): holistic planning considering all
users (agriculture, cities, environment).

Watershed Management: managing land and water resources within a drainage basin.
Rainwater Harvesting: collecting and storing rain for local use.

Water Recycling & Reuse: wastewater treatment for reuse in agriculture/industry.

Desalination: converting seawater to freshwater in water-scarce regions.

Emerging Technologies in Water Management:

Sensor Technologies:

Smart sensors can monitor water quality, detect leaks in distribution
systems, and provide real-time data for better water management.

Remote Sensing:

Satellite imagery and remote sensing technologies can be used to assess
water resources, monitor changes in land use, and predict water availability.
Desalination:

Desalination technologies, such as reverse osmosis, convert seawater into
freshwater, addressing water scarcity issues in coastal areas.

Water Recycling and Reuse:

Advanced treatment technologies enable the recycling and reuse of treated
wastewater for non-potable purposes, reducing pressure on freshwater
Sources.

Cloud Computing and Data Analytics:

These technologies facilitate the management and analysis of large datasets
related to water resources, helping to optimize water distribution, detect

anomalies, and improve overall system efficiency

Department of Climate Change College of Environmental Science



Natural Resource Management

VII.
1,
2.
3.
4.

VI,

Department of Climate Change

Green Infrastructure:

Nature-based solutions, such as green roofs, permeable pavements, and

wetland restoration, can be employed to manage storm water and enhance

water quality.
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Strategies for Sustainable Water Management
Promote efficient irrigation (drip, sprinkler).
Reduce water wastage in households and industry.
Protect and restore wetlands, rivers, and aquifers.

Encourage community participation in water projects.

Effects of Water on Climate Change

Effects of Water on Climate Change Water vapor is the most abundant

greenhouse gas in the atmosphere.

Oceans and Climate Regulation Oceans store and release heat, regulating

global climate.
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e Changes in Precipitation Patterns one regions experience more rainfall
(floods), others less (droughts).

e Water Quality and Ecosystems Polluted rivers/lakes heat faster, worsening
climate impacts.

e Extreme Events.

e Sea Level Rise Water.
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Land

Land is among the most important natural resources. It covers only about thirty per
cent of the total area of the earth’s surface, and all parts of this small percentage

are habitable.

Glancing at maps or globes can make the world seem massive. But of the roughly
51 billion hectares of total surface area on Earth, more than 70% is taken up by

oceans. What's left is 14.9 billion hectares of land, not all habitable.

Percentage of

Habitable Land 1700 1800 1900 1950 2018
Forest 52% 50% 48% 44% 38%
Grassland 38% 36% 27% 12% 14%
Grazing 6% 9% 16% 31% 31%
Crops 3% A% 8% 12% 15%
Freshwater 1% 1% 1% 1% 1%
Urban <1% =1% =1% <1% 1%

The uneven distribution of population in different parts of the world is mainly due

to:

e Landforms:

People prefer to settle in areas with fertile plains for farming and economic

activities, rather than in mountains, deserts, or rugged terrain.
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e Climate:

Moderate climates with adequate rainfall are more hospitable and better for
agriculture.

e Water Availability:
Access to water is crucial for human settlements and agriculture.
o Soil Fertility:

Fertile land is essential for farming, making areas like river valleys more attractive
for dense populations than areas with rocky or sandy soil.

e Resource Availability:

Regions rich in natural resources like minerals and forests attract economic activity
and settlements.

Percentage of Iraq land area topography

IRAQ

People per 1 km?

Terrain Region
10%

Alluvial Plain
30%

Desert Plateau
39%

Fig (1) Percentage of Irag land area topography
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Soil

The thin layer of grainy substance covering the surface of the earth, It is closely
linked to land.

Landforms determine the type of soil. Soil is made up of organic matter, minerals
and weathered rocks found on the earth. This happens through the process of
weathering. The right mix of minerals and organic matter make the soil fertile.

Soil horizons

Soil horizons are the layers in the soil as you move down the soil profile. A soil
profile may have soil horizons that are easy or difficult to distinguish. Most soils
exhibit 3 main horizons:

e A horizon

where nutrient, organic matter and biological activity are highest (i.e. most plant
roots, earthworms, insects and micro-organisms are active).

e B horizon

clay-rich subsoil. This horizon is often less fertile than the topsoil but holds more
moisture.

e C horizon
underlying weathered rock (from which the A and B horizons form).

Some soils also have an O horizon mainly consisting of plant litter.

O Horizon

A Horizon

B Horizon

C Horizon

Fig (1) Soil profile showing the different layers or horizons

Department of Climate Change College of Environmental Science



Natural Resource Management 2" Level
What is a Soil Profile?

Soil profile definition: A soil profile is a vertical section of soil from the surface
down to the unweathered parent rock. It displays all the distinct layers, or horizons,
that soil develops over time. Each horizon has unique features, influenced by
factors like climate, plant activity, and parent materials. Soil profiles help us
understand soil fertility, structure, and suitability for crops and construction.

Factors of Soil Formation

e The nature of the parent rock

e Climatic factors

e Factors are the topography

¢ Role of organic material

e Time taken for the composition of soil formation.

Factors affecting soil formation

Parent Rock e
Determines colour, mate
texture, chemical Ra’l"c?‘l)le'mt;urc.
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mineral, content, Soil rate of weathering
permeability / \ a;:)(:l::l?(])ﬁs

Relief
Altitude and
slope, determine
accumulation
of soil

Flora, Fauna and
Micro-organism
Affect the rate of humus
formation

Time
Determines thickness
of soil profile

—

Fig.(2) Factors affecting soil formation
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Here are some of the key reasons why soil is important:

Plant growth

Soil provides the necessary nutrients, water, and support for plant growth.

Fig (3) Plant growth

Biodiversity

Soil is home to an incredible diversity of microorganisms, including bacteria,
fungi, and protozoa.
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Fig. (4) Biodiversity
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Water storage and purification

Soil acts as a sponge, absorbing and holding water after rainfall or irrigation. This
helps to prevent flooding and erosion and also allows for the slow release of water
into streams and groundwater aquifers.

Carbon storage

Soil is a major reservoir of carbon, holding more carbon than the atmosphere and
all living vegetation combined.

Habitat

Soil provides habitat for a wide range of organisms, including insects, worms,
rodents, and other animals.

Cultural and historical importance

Soil has played a central role in human history and culture, from providing the
foundation for agriculture and civilization to serving as a symbol of land
ownership and heritage.

Types of Soil Depletion

There are several types of soil depletion, each with its causes and consequences.

Here is a detailed explanation of the different types of soil depletion:
Nutrient depletion:

Nutrient depletion occurs when the soil lacks essential nutrients
required for plant growth, such as nitrogen, phosphorus, and potassium.
Soil erosion:

Soil erosion occurs when the top layer of soil is removed by water, wind, or other

natural forces.
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This can be caused by deforestation, overgrazing, and unsustainable land use

practices.
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Fig. (5) Soil erosion

Nutrient depletion

Plants require essential nutrients such as nitrogen, phosphorus, and potassium to
grow. However, continuous cultivation without proper nutrient management can

lead to the depletion of soil nutrients, making it difficult for plants to grow.

Pollution

Soil pollution is caused by the accumulation of harmful chemicals such as

pesticides, fertilizers, and heavy metals in the soil.

Overuse

Excessive use of soil without proper rest and soil conservation practices can lead to

soil depletion.
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Climate change

Climate change can affect soil health by altering precipitation patterns and

increasing the frequency of extreme weather events such as floods and droughts.

Soil conservation and management strategies

Soil conservation and management strategies refer to a range of practices that are
designed to protect and enhance the quality of soil, reduce soil erosion, and
promote sustainable land use practices. Here are some of the most common soil
conservation and management strategies:

e Conservation tillage
Conservation tillage is a method of planting crops without disturbing the soil.
e Cover crops

Cover crops are planted between cash crops to protect the soil from erosion and to
improve soil quality by adding organic matter and nutrients to the soil.

e Crop rotation

Crop rotation is a method of planting different crops in a specific sequence to help
improve soil fertility and reduce soil erosion.

e Terracing

Terracing involves creating level platforms on steep slopes to reduce soil erosion
and improve water infiltration.

e Agroforestry

Agroforestry involves integrating trees and crops on the same piece of land to help
protect the soil, improve soil fertility, and promote biodiversity.

e Contour farming

Contour farming involves planting crops perpendicular to the slope of the land to
help reduce soil erosion and improve water infiltration.
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e Conservation buffers

Conservation buffers are strips of vegetation planted along the edges of fields to
help reduce soil erosion and improve water quality.

«

Mulching

wis

Crop Rotation
Terracing

No till farming (S . ¥ 5
J No erosion Direct erosion

Soil with planted cover Soil without planted cover

Shelter Belts

Fig.(6) Some methods of soil conservation

Department of Climate Change College of Environmental Science



Natural Resource Management 2" Level
Soil improvement methods Applications

* green manuring

* animal manure

* composting

* chemical fertiliser applications

Goals of land use plans;

e Efficiency

e Equity and Acceptability

e Sustainability

e Study Interrelationships between People —Activity — Location.
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Geographical distribution of Forests

The world's total forest area is 4.06 billion hectares (ha), 31 per cent of the total
land area. This area is equivalent to 0.52 ha per person, although forests are not
distributed equally among the world’s peoples or geographically, 30% from the

forests is managed and 70% UN-managed.

The tropical domain has the largest proportion of the world’s forests (45 %),
followed by the boreal, temperate and subtropical domains. More than half (54 %)
of the world’s forests are in only five countries — The Russian Federation, Brazil,

Canada, the Unite d States of America and China.

Tropical
A5%

. '_Bmeai
i1 2%

T Temperate
it il 16%

Subtropical
11%

Figure (1) Proportion and distribution of global forest area by climatic domain,

2020
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The standard classification for the world's forests is typically based on climate, and

the main divisions are tropical, temperate, and boreal.
Main forest classifications:
A- Tropical forests

Located near the equator, these are known for their hot, humid climate and high
annual rainfall. They contain the highest biodiversity of any forest type. They are

found in regions of Africa, South America, and Southeast Asia.

B- Temperate forests

Found in mid-latitude regions, these forests experience four distinct seasons.
C- Boreal forests

known as taiga, is the world's largest land biome

Department of Climate Change College of Environmental Science



Natural Resource Management 2" Level

< SEASONZ
ML D WANTES

S
&,5% SEASON 22
TTER WAN'®

i 0%
.\
Rq lNYAAND = COVER

Figure (2) The standard classification for the world's forests
They are further divided based on their dominant tree types:

e Deciduous forests: Dominated by broadleaf trees that shed their leaves in

the autumn.
e Coniferous forests: Dominated by evergreen, cone-producing trees.

e Boreal forests: Situated in the high northern latitudes, these forests are also
known as taiga. They are characterized by long, cold winters and are

primarily composed of coniferous, evergreen trees.
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Role of Forests on Earth

They absorb roughly 15.6 billion tonnes of carbon dioxide (CO2) every year. More
than half of this green cover is spread across the boreal forests of Russia and
Canada, the Amazon in South America, and China’s coniferous and broad-leaved
forests. These carbon-sequestering forests purify the air, filter water, prevent soil

erosion, and act as an important buffer against climate change.

Tabl e (1) The ratio of forests in the world

Rank Country Forest Cover (in millions of hectares)
1 Russia 815
2 Brazil 497
3 Canada 347
4 United States 310
5 China 220
6 Australia 134
4 Democratig(l;%r?gp:blic of the 126
8 Indonesia 92
9 Peru 72

10 India 72
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The World’s Lost Forests

Since 2000, the world has lost over 104 million hectares of pristine and intact
forest landscapes. In 2020 alone, over 10 thousand square kilometres of the
Amazon were destroyed for the development of roads. Deforestation and

fragmentation are caused by a range of human devel opment activities.
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Figure (3) The World’s Lost Forests
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Forests in Iraq

The history indicia showed that the forested area or ground in Iraq was covered by
plants from trees and shrubs which had good characteristics and had high

economic value, like Quercus spp (Oak), Rhus spp, Pinus spp
lost its characteristic due to injury to the following factors: -
1-UN-controlled cutting.

2-Burnt, (Fire).

3-The war.

4-Draft the forest ground to agricultural ground by cutting the Trees and draft it to

the Range.

The forest area in Iraq is about 4% of the whole area of Iraq. The Iragi person
needs about 14 kg of fuel wood, 8 kg as blocks, 16 kg as manufacturing wood and

1 kg as paper pulp/per year.
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The Regions of Natural Forests in Iraq

Spread or distribute in the north mountain regions and east-north between the
boundary of Iraqi - Turkish and Iragi -Iranian on the Altitude of (500-2000 m), in

the following governorates: -

1-Erbil 23.1200 donum

2-Dhook 2.057.600 donum
3-Suleimania 2.195.400 donum
4-Nenawa 514.400 donum
5-Sallah - Al-Dain 11.600 donum

6-Diala 1960 donum

Natural forests in Iraqg are divided according to density into: -

1- Open Forests

scattered, didn't have main intensity, contained as groups or single trees.
2- Middle intensity forests

meaning that there are some spaces in the crown layer.

3-Intensive Forests

Have good intensity and good trees. It can be utilised to get wood.
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What is a Mineral?

Minerals are solid, naturally occurring substances found on Earth. They are part of
the composition of rocks and often have a crystalline structure.

Minerals can have different physical and chemical properties, such as hardness,
luster, color, and chemical composition. Some minerals are valuable for their use
in industry or in the manufacturing of objects, like iron for building structures or
gold for making jewelry. Additionally, minerals play an important role in nutrition
and soil formation, as they contain essential nutrients for plants and animals.

Importance of Minerals

Minerals are essential components of the Earth’s crust and play a vital role in
human health and industry. Here are some of the key reasons why minerals are
important:

1 2 3
Importance The impact The role of The
of minerals of mineral minerals in importance
for our depletion on industry of
health agriculture responsible

mining

e Nutrition:

Minerals are essential nutrients for human health, and they are required in small
amounts for a wide range of bodily functions, including bone growth, muscle
contraction, and nerve function. Some common minerals that are essential for
human health include calcium, iron, magnesium, and zinc.
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e Industrial applications:

Minerals are used in a wide range of industrial applications, including construction,
electronics, and manufacturing.

e Energy production:

Minerals are also used in energy production, including the production of fossil
fuels and the development of renewable energy technologies.

e Job creation and economic development:

The extraction and processing of minerals provide employment opportunities and
contribute to economic development in many regions of the world.

e Environmental remediation:

Minerals are also used in environmental remediation efforts, such as the treatment
of contaminated soils and water.

e Cultural and historical importance:

Many  minerals have cultural and historical significance, and they have played
important roles in human history and civilization.

Basic mineral resources information in Iraq

e |rag is rich in mineral resources and industrial rocks, discovered and
assessed over half a century of geological exploration works.

e |ragi native sulfur deposits are the largest in the world and the lIraqi
phosphorite deposits come second after Morocco.

e Large deposits of silica sand, kaolin, limestone, bentonite and construction
raw materials have been discovered and partly exploited.

e Metallic mineral deposits and occurrences are restricted to the Kurdistan
Region including Zn, Pb, Cu, Cr — Ni and Fe. None of which have been
exploited.
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Summary of mineral resources of Iraq

Commodity Reserve/Resource Established industries
Native sulfur 600 m.t. Fertilizers & native S
Phosphate 9500 m.t. Fertilizers
Silica sand 7000 m.t. Glass, ceramic, refractories
Kaolin 1150 m.t. Ceramics & refractories
Bentonite 385 m.t. Drilling fluids
Iron 80 m.1. Cement
Limestone 9500 m.t. Cement
Glauberite 35 m.t. Sodium sulfate
Bauxite 1.2 m.t. Refractories
Flint clay 9 m.t. Refractories, cement
Feldspathic sand 3.2 m.t Ceramics
Salt (NaCl) 43 m.t. Chemical industries
Gypsum 195 m.t. Plaster
Dolomite 675 m.t. Building stone
Recent clay 685 m.m’ Bricks
Gravel & sand 1630 m.m’ Construction
Zn—Pb 2.7 m.t. Non
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OPPORTUNITIES
« Several mineral deposits are ready for exploitation, including:-

- Phosphates / Anbar

- Native sulfur / Ninava

- Limestone / Anbar, Najaf and Muthana

- Kaolin / Anbar

- Silica — sand / Anbar

- Bentonite / Anbar

- Glauberite / Salahuldin

« Many other mineral resources can be upgraded to reserves.

« There is an encouraging potential to discover new mineral deposits.

 Local market demand for minerals — based commaodities is great, with a bright
opportunity for export, especially for phosphate fertilizers, cement, native sulfur,
sodium sulfate, soda ash, etc.
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Types of Mineral Depletion

The depletion of minerals refers to the reduction of available mineral resources due
to human activities such as mining, extraction, and consumption.

Here are some of the key factors contributing to the depletion of minerals:
« Depletion of high-grade ores:

As mining continues, accessing high-grade ore deposits becomes increasingly
difficult.

» Overexploitation:

One of the primary causes of mineral depletion is overexploitation, which occurs
when minerals are extracted and consumed at a rate that exceeds their natural
replenishment.

« Unsustainable mining practices:

Many mining practices are environmentally unsustainable and can lead to the
depletion of mineral resources.

« Pollution

The extraction, processing, and consumption of minerals can result in
environmental pollution, which can further deplete mineral resources.

« Climate change
Climate change is another factor that can contribute to mineral depletion.
» Economic factors

Economic factors such as changes in market demand and fluctuations in
commodity prices can also contribute to mineral depletion.
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Impact of Mineral Depletion

The depletion of minerals has several impacts on the environment, economy, and
society, including:

« Environmental impacts:

The extraction and use of minerals can cause a range of environmental impacts,
including soil and water pollution, habitat destruction, and climate change. Mining
operations can lead to the degradation of land and water resources, loss of
biodiversity, and deforestation.

« Economic impacts:

The depletion of minerals can have significant economic impacts, particularly for
countries that rely on mineral exports as a primary source of income. Depletion can
also lead to higher prices for minerals, which can impact the cost of goods and
services that rely on those minerals.

+ Social impacts:

The depletion of minerals can also have social impacts, particularly for
communities that rely on mining for their livelihoods. Mining operations can cause
displacement of communities, loss of traditional lands and resources, and negative
impacts on health and safety.

* Resource scarcity:

The depletion of minerals can lead to resource scarcity, particularly for
nonrenewable resources. This can impact the availability and cost of minerals, and
can also drive innovation and the development of alternative materials and
technologies.

» Geopolitical impacts:

The concentration of mineral resources in certain countries can lead to geopolitical
tensions and conflicts. Countries with abundant mineral resources may become
targets of resource exploitation and may face pressure from other countries to sell
or share their resources
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Solutions for Mineral Depletion

There are several solutions to address the issue of mineral depletion, including:
* Recycling and reuse

One of the most effective solutions to mineral depletion is to promote the recycling
and reuse of minerals.

» Development of alternative materials and technologies:

The development of alternative materials and technologies can help to reduce the
demand for minerals and promote sustainable resource use. For example, the
development of renewable energy technologies such as solar and wind power
reduces the demand for fossil fuels.

» Sustainable mining practices:

Sustainable mining practices can help to reduce the environmental impact of
mining and promote the responsible use of mineral resources.

* Innovation:

Innovation can help to reduce the demand for minerals by promoting the
development of new materials and technologies that use fewer minerals. For
example, the use of nanotechnology can reduce the demand for rare earth elements.

* Resource conservation:

Resource conservation can help to reduce the demand for minerals by promoting
the efficient use of resources. This includes measures such as energy efficiency,
reducing waste, and promoting sustainable agriculture.

Department of Climate Change College of Environmental Science



Natural Resource Management 2" Level

Mineral conservation and management strategies

Mineral conservation and management strategies aim to ensure that mineral
resources are used sustainably and responsibly, while also minimizing the
environmental and social impacts of mining and other mineral-related activities.

Some common mineral conservation and management strategies include:

* Reduce, reuse, and recycle

« Sustainable mining practices
« Technology development

» Responsible sourcing
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