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The absence of surveying in
construction projects, especially
large-scale ones, can lead to
serious risks and problems as
follows:

A) Lack of Design Accuracy

Without precise topographic
data, the designs may be
incorrect and unrealistic.
This can result in a route
that does not align with the
actual conditions of the land.
Consequently, construction
teams may encounter
challenges in executing the
plan, necessitating major and
costly modifications.

B) Increased Costs

Inaccuracies in design and
improper land estimation can
lead to higher construction
costs and project delays. Issues
stemming from faulty design
may require unexpected repairs
and corrections, imposing
additional expenses on the
project.

C) Safety Hazards

Failure to identify land features,
such as slopes and slippery
areas, can pose serious risks to
workers and equipment. If the
highway route is not properly
designed, it can lead to traffic
accidents and serious dangers
for road users.

D) Environmental Impacts

Without accurate data, the
project may unpredictably
damage natural habitats and
cause ecosystem destruction.
Neglecting land features can
result in alterations to water
pathways and pollution of water

resources.

F) Project Delays

Without precise surveying, teams may struggle to collaborate effectively, leading to delays in various stages
of the project. The absence of accurate data can result in a lack of clarity in project planning and scheduling.

E) Decline in Final Quality

Ultimately, the lack of accurate surveying and necessary data can lead to a reduction in the final quality of
the project. This issue can negatively impact the lifespan of the infrastructure. Accurate surveying enables
engineers and designers to thoroughly identify the terrain, slopes, and natural features of the area. By
recognizing weaknesses in the ground, such as slippery or unstable areas, serious issues during construction
can be prevented.

The implementation of new
technologies in surveying and
construction projects faces multiple
challenges that require careful attention
and management. By understanding
these challenges and planning
appropriately, the efficiency and
success of projects can be enhanced.
Overall, the impact of utilizing
surveying in construction projects

not only contributes to improved
quality and efficiency but also leads to
increased safety, reduced costs, and
positive effects on the environment
and local communities. By adopting

a comprehensive and continuous
approach to new technologies, projects
can achieve greater success and
contribute to sustainable community
development and environmental
protection. Therefore, investing in
surveying technologies is a key tool in
achieving the objectives of construction
projects and improving the quality of
life in communities.
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Implementing new technologies requires training staff and developing the necessary skills. This
training can be time-consuming and costly. If personnel are not properly trained, they may not
use the technologies effectively, leading to errors and decreased efficiency.

The implementation of new technologies may face challenges regarding compliance with local
or national standards and regulations. These standards can include safety, environmental, and
quality requirements. Non-compliance can result in project delays and even financial penalties.

Advanced equipment requires ongoing maintenance and servicing. Reduced lifespan of
equipment due to inadequate maintenance can impose additional costs on the project. The
need for repairs and maintenance can lead to project delays and impact overall efficiency.

The collection and storage of precise data require advanced information systems. This data must
be securely stored and managed. Security threats and the risk of data loss or theft can undermine
trust in technologies and lead to additional costs.

6. Augmented Reality and Virtual Reality

Augmented Reality (AR) and Virtual Reality (VR) are technologies that assist in creating interactive
experiences and virtual simulations. Applications of these technologies include project simulations
for stakeholders, training and practice for workers and engineers, and the review and evaluation of
various designs. Benefits of these technologies include facilitating training and reducing human errors, ENVIRONMENTAL CHALLENGES
enabling direct interaction with 3D models and simulations, and aiding in a better understanding of . .
; . . . . . . In some projects, the use of new technologies may

the project for more effective decision-making. These technologies are continually being developed . .
. . . . . . . face challenges related to environmental impacts. For
and improved, considering the growing needs and complexities of construction projects. For instance, . —
. o . o . . o instance, the use of drones can have effects on wildlife.

by using artificial intelligence, it is possible to analyze data collected from surveying, optimize

. . - . . . These challenges may necessitate additional permits
processes, and plan projects. This technology has the capability to identify patterns and make highly

o and environmental assessments, which can increase
accurate predictions. . .
project time and costs.

The implementation of modern technologies in surveying and
construction projects generally comes with numerous challenges.

Below, some of these challenges will be discussed:

By adopting acomprehensive and continuous approach
to new technologies, projects can achieve greater
success and contribute to sustainable community
development and environmental protection. Therefore,
investing in surveying technologies is of particular

One of the biggest challenges is the high initial costs for purchasing and setting up new equipment. importance as a key tool in achieving the goals of

construction projects and improving the quality of life

Innovative technologies such as drones, LIDAR sensors, and advanced software may require

significant investment. These costs can deter many projects, especially smaller ones, from utilizing In communities.

these technologies.

OMRAN PAJOUH | 39

Civil Engineering Scientific Association of Tabriz University



1. Surveying with Unmanned Aerial Vehicles (UAVs):

This technology is employed for collecting aerial imagery and topographic data. Applications of
this technology include land surveying for construction projects, environmental monitoring and
management, and construction oversight with status reporting. The advantages of using UAVs
include the ability to gather data in a short time, high-quality images for precise processing
and analysis, and the capability to operate in difficult and hazardous areas. Employing UAVs in
construction projects, especially in dangerous environments, can significantly reduce safety risks.
For instance, in construction or underground projects, workers may face hazards such as falls, slips,
or exposure to hazardous materials. By utilizing UAVs for data collection and condition assessment,
the need to send workers into dangerous areas can be minimized.

2. LiDAR Technology:

Light Detection and Ranging (LIiDAR) is a technology that measures the distance
between the instrument and objects using laser, creating accurate three-
dimensional data of the Earthss surface and objects. It can be used for topographic
mapping, terrain modeling, and natural resource identification and management.

The ability to create three-dimensional models with millimeter precision, collect
extensive data in a short time, and operate at night and in various weather conditions
are advantages of laser scanners. The use of modern technologies like LIDAR and drone
surveying allows engineers and designers to gather more precise and comprehensive
data about the state of the land and its features. This information includes elevations,
slopes, and natural features such as trees, rivers, and roads. With this data, designers
can effectively plan routes and infrastructure, preventing issues that may arise
during construction. Additionally, this data serves as the basis for economic and
environmental analyses. More accurate designs mean reduced additional costs

due to changes during the construction phases, as well as improved project
efficiency and safety. Ultimately, this process can also expedite project timelines.

3. GPS and GNSS-Based Surveying

GPSand GNSSare navigation systemsthatdetermine
the precise position of points using satellite
signals. They are utilized for accurate positioning in
construction projects, monitoring ground changes,
and guiding heavy machinery. The advantages of
using GPS include high accuracy and the ability to
receive data and provide real-time information.

4. Remote Sensing Techniques

Remote sensing refers to the collection of
information from the Earth and objects without
physical contact with them. It is used for monitoring
environmental changes, land use assessment,
natural resource management, and evaluating the
impacts of natural disasters. The advantages of
remote sensing technology include the ability to
collect extensive data over large areas, the capability
to analyze collected data to identify patterns and
trends, and the possibility of gathering data at
different times for change analysis. Monitoring
project progress is one of the most critical aspects
of project management. By using remote sensing
technologies and aerial imagery, the status of a
project can be continuously assessed, identifying its
strengths and weaknesses.

For example, aerial images can demonstrate the
physical progress of a project compared to initial
plans. This data helps project managers make better
decisions and respond quickly in case of problems.

5. Building Information Modeling (BIM):

Building Information Modeling (BIM) is a
digital process that facilitates the creation
and management of three-dimensional
models of buildings and infrastructure.
It is commonly used for designing and
simulating construction projects, managing
the lifecycle of buildings and infrastructure,
and coordinating between different teams
involved in a project.

BIM enhancescommunication & coordination
among architects, engineers,and contractors,
allows for precise simulations, reduces design
errors, and improves resource and project
time management. The use of information
management systems and BIM software
can improve collaboration and coordination
among various teams. These systems enable
onlinesharing of projectdataandinformation,
making it easy for all team members to access
the necessary information.

This contributes to reducing errors caused
by misunderstandings and miscoordination.
Moreover, with a central model accessible
to all team members, changes and updates
can be implemented quickly. This effective
collaboration not only helps reduce time
and costs but can also lead to an improved
final quality of the project. Ultimately, this
approach fosters a more coordinated and
efficient working environment.
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Surveying in the Construction
& Development of Infrastructure

Surveying plays a vital role in the planning, design,
and execution of civil engineering projects as
one of the main pillars in the construction and
development of infrastructure.

This science and art assist engineers and designers
in obtaining accurate measurements and data
regarding land and its features. In this text, we
will examine the significance of surveying in
infrastructure construction and development
projects, particularly in roads, bridges, and water

and sewage networks. Surveying plays a crucial role in the design and management

of water and sewage networks. Accurate information about the

location of pipes, wells, and other facilities assists engineers in

designing effective systems for water distribution and sewage

=eyediblo=clisovedl collection. Surveying enhances better planning and more

Master’'s Student in Surveying Engineering - Remote Sensing, Tabriz University efficient maintenance of water and sewage networks. With

L) HEERin =R eIl S precise data, problem areas can be easily identified, allowing

for timely repairs and maintenance actions.

As a key tool in infrastructure development, surveying enables
engineers and designers to execute their projects with greater

Surveying is critical in the early stages of road design. precision and efficiency. From the design of roads and bridges

This process involves collecting topographic data, to the management of water and sewage networks, the

measuring distances, and determining the precise significance of accurate data and modern technologies in this

locations of various points. Utilizing this information, field is undeniable.

engineers can select the optimal route for the road
In the following sections, each of the modern technologies

in infrastructure surveying will be discussed in detail (Next

while considering various factors such as geology,
environmental impacts, and traffic needs. Today,

technologies such as GPS, laser scanning, and aerial Page):
surveying (UAV cameras) are employed to gather
precise data. These technologies enable rapid and
accurate measurements, contributing to improved This information assists engineers in
design quality and cost reduction. designing safe and stable bridges. By
usingsurveyingdata,engineerscancreate
three-dimensional models of bridges and
their surrounding environments. These
models help simulate the behavior of
The design of bridges requires careful attention to specific geological and hyd e Brielge Uneky VETeUS Coreiiens snd
surveying can help identify soil weaknesses, water level fluctuations, and othel féclilitate A GRS C 2l Sl
risks.
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Site effects are manifested as amplification of earthquake
waves and changes in seismic wave characteristics such
as amplitude, frequency, and strong motion duration. The
geological properties of the site are the most important
factor influencing seismic responses. For example, when
the environment structure consists of horizontal layers,
only body waves moving up and down in the surface
layers are trapped. However, when the structure is two-
or three-dimensional, meaning lateral heterogeneity
exists, surface waves generated in this inhomogeneity are
also trapped. Interference between these waves leads to
resonance phenomena, with the shape and frequency of
these patterns depending on geometric and mechanical
properties. In addition to two important parameters
- earthquake magnitude and distance from the fault -
the main parameters affecting site characterization are
layer geometry (including thickness and discontinuities),
topography, physical, dynamic and mechanical properties
of rock materials, and soil characteristics.
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The depth of discontinuities in the
earth and changes in the speed of
waves

In general, softer soils amplify earthquakes. However, it should be noted that in conditions where

there is stiff soil with a natural frequency matching the bedrock frequency, the previous statement

does not hold true, and it is this stiffer soil that amplifies the earthquake.

Additionally, the duration of shaking at the ground surface is typically longer than the duration of

shaking in bedrock, with this time correlating to the softness and thickness of the soil.

Analysis of various earthquakes has confirmed that
shaking duration plays a major role in the extent of
damage caused by liquefaction. From this perspective,
it can be said that structural damage on soft soil is
greater than damage on stiff soil.

Alluvial deposits overlying bedrock significantly
influence the amplitude and frequency content of
earthquake-induced vibrations. Soil layering near the
ground surface has a considerable effect on amplifying
or attenuating seismic forces.

This is because soft soil has less damping and
causes greater amplification of earthquake motion.
As the thickness of damping soil layers (sand and
gravel) increases, the earthquake wave attenuates
before reaching the surface, resulting in a decrease
in the earthquake amplification ratio. Shear wave
velocity depends on soil type and characteristics.
Low density, sedimentary nature, layered structure,
alluvial composition, or high moisture content reduce
shear wave velocity. Under these conditions, the
amplitude of the pressure wave and peak acceleration
at the ground surface also increase. As observed,
with increasing bedrock depth, the peak ground
acceleration decreases. According to Destegul (2004),
as the thickness and volume of the soil layer in the
model increase, geometric damping due to energy
dissipation in a larger volume of material increases,
leading to slower wave amplitude propagation. With
increasing bedrock depth, the amplification factor
decreases, such that at thicknesses above 100 meters,
no significant amplification is observed due to the
dominance of damping effects over amplification
effects. As soil layers become softer and less stiff, the
severity of damage increases.

Seismic waves undergo changes as they move away
from the earthquake focus and pass through alluvial
layers. Factors related to the distance of points from
the earthquake focus are known as «path effectsy»
while factors related to alluvial layers overlying
bedrock are known as «site effects.» The soil beneath
the foundation influences the dynamic behavior of
the structure. The dynamic response of the structure
and soil during applied vibrations is a function of the
soil type under the foundation. Therefore, without
considering its impact, one cannot have a realistic

estimate of the seismic forces applied to
the structure. Moderate earthquakes cause
more amplification compared to strong
earthquakes and are more hazardous, as
changesintheinputearthquakeacceleration
affect the ground response, and a reduction
in input acceleration increases the response
at the ground surface. Additionally, sandy
soils generally have higher initial stiffness
compared to sands, and sands have higher
stiffness than clays; consequently, the
damping of gravels and sands is greater
than that of clay soils.

Site Effect on Earthquake Amplification in
Clay Soil by Mohammad Hassan Baziar and
Engineer Negar Sadeghpour

Investigation of the Effect of Site Dynamic
Characteristics on Seismic Response
and Analysis and Design of Buildings by
Saeed Ghaffarpour Jahromi and Saeedeh
Mohammadi
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Questions arise about the factors involved in earthquake-
induced damages and seismic forces. Considering the extensive
research on recent earthquakes, structural damages, seismic
motion recordings, and advancements in civil and earthquake
engineering, it has been concluded that the influence of tectonic
factors is more prominent. In 1824, McMurdo noted about the 1819
India earthquake that buildings on bedrock were not damaged
as much as those with foundations not reaching the bedrock
beneath the soil cover.

The 1906 San Francisco Bay earthquake confirmed the significant
impact of site effects. After the 1967 Caracas earthquake, a study
was conducted on the relationship between structural damage
to buildings and the depth of underlying soil. Among the most
important recent earthquakes are the Michoacan earthquake in
Mexico, the Loma Prieta earthquake in California, and the Kobe
earthquake, which highlighted the significance of site effects.

The study and analysis of ground motion records at various sites
demonstrated the important relationship between damage
caused by ground motions and local soil conditions.
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earthquake.

The Effect of Soil Conditions on

Earthquake Forces

Earthquakes occur daily worldwide, resulting from
the release of energy caused by the movement of
tectonic platesalong faults. When the accumulated
energy exceeds the rock mass resistance, a
rupture occurs at the site, and the stored energy is
released in the form of seismic waves, causing an

In the second edition of the Iranian
Seismic Code, soils are classified into
four categories based on shear wave
velocity. In some cases, soil layer
thickness, groundwater level, and
plasticity index are also mentioned.
The shear wave velocity in this code
is the average shear wave velocity
at a depth of 30 meters. As shear
wave velocity decreases, or in other
words, as the soil becomes softer,
the responses at low frequencies are
amplified;becauseatlowfrequencies,
small strains are generated, and
in small strains, little damping is
activated, resulting in an increase in
earthquake motion compared to the
input motion at bedrock.

During an earthquake, seismic waves that
propagate from the earthquake source
move in various forms along the solid crust
of the Earth. When these body waves reach
the surface, vibrations and surface waves
are generated for a specific duration. The
attenuation of these waves at the surface
occurs slowly, and the intensity, duration,
and persistence of shaking at the ground
surface in a specific area depend not only

on the magnitude of the earthquake and its
focal distance but also on the characteristics

and properties of the site and soil layers.

Seismic waves travel a significant portion of

the distance from the source to the surface
through bedrock; however, the final part of
the path is often spent in the surface soil
layers, whose properties can significantly
affect the nature of surface vibrations.

Soil layers can attenuate or amplify
earthquake waves depending on the
frequency of vibrations. Therefore, these
layers play an important role in determining
the characteristics of ground motion during
an earthquake. Research results indicate
that the site response spectrum depends
on soil layer properties, soil behavior model,
and bedrock characteristics. The non-linear
behavior of soil causes a reduction in peak

ground acceleration at many sites where the

peak bedrock acceleration is less than 0.1g.
In general, results show that as soil stiffness

decreases, ground surface displacement and
movement increase. Therefore, the effects of
soil-structure interaction and site conditions

cannot be ignored in the seismic design of
important structures such as nuclear power
plants, liquid storage tanks, dams, etc.

As waves propagate to the ground surface

through soil layers, the frequency content and

amplitude of ground motion are affected.

The soil type

The specific weight, stiffness, thickness,

and other properties of soil layers influence
seismic waves. Factors such as the direction
and path of seismic wave propagation to the
site, variability of alluvial layers, and soft soil
characteristics affect the frequency range
and shape of the site>s seismic component
spectra.
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The use of the above materials alone can be beneficial
in terms of both overall costs and environmental
impact. However, the complete piece of this puzzle
lies in the application of green materials alongside the
technologies that we will introduce next, which will
assist us in constructing sustainable, cost-effective, and
environmentally friendly roads.

1. Smart Technologies:

2. Rainwater Management:

Designing systems for collecting,
draining, and managing rainwater to
prevent flooding and conserve water
resources.

3. Green Roads:

Designing roads that contribute to the
preservation of local ecosystems, such as
creating green spaces along roadways or
using vegetation cover.

Utilizing sensors and intelligent management systems to monitor road conditions and optimize

maintenance, as well as employing modern machinery to reduce energy consumption.
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4. Sustainable Transportation
Systems:

Integrating modern technologies
such as electric public
transportation or cycling
infrastructure into road designs to
reduce traffic and pollution.

With the current capabilities and
costs associated with implementing
these new technologies, it is not
feasible to utilize all of them at once.
However, even having a minimal set
of these new technologies can lead
to a new level of quality in the roads
and transportation networks within
the country. Optimistically, if we can
reduce ongoing maintenance and
repair costs for transportation routes
using even a minimal application

of the above technologies, it would
allow for the incorporation of more
technologies in this field.

The world is continuously expanding
and developing, always evolving
with advanced technologies created
by scientists. Technology has led

to the emergence of innovative
construction methods for buildings
and roads. Therefore, the use of

this technology helps engineers
construct roads that enhance the
quality of travel and, consequently,
the well-being and safety of citizens.

However, alongside these technologies, there is a pressing need
for collaboration and shared thinking among urban and national
authorities. They must utilize the planning conducted regarding
the application of new technologies to create smart cities and
intelligent communities.
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Innovations & New Technologies
in Road Engineering

Ramin Nemati

Transportation engineering is a critical domain
within civil engineering that focuses on the design,
construction, and maintenance of roadways and
associatedinfrastructure.The currentconfiguration
and structural integrity of existing road networks,
particularly in our country, have remained static
for many years and continue to be operational. In
contemporary times, with the advent of recent
research and scientific advancements, the field
of road construction and transportation has also
progressed. Civil engineers have successfully
integrated innovative technologies that enhance
the quality, safety, and efficiency of road systems.

Master’s Student in Civil Engineering - Geotechnics, Tabriz University

W Raminnematiol@gmail.com

Consequently, this paper aims to delineate these innovations across three sections: the introduction of

advanced technologies, an analysis of the application
practices, and an evaluation of the impact of emerging
productivity in roadway construction.

of novel materials and sustainable construction
technologies on the enhancement of quality and

As mentioned, due to the outdated technology of roads and transportation networks and the increasing

global population, there is a need for the production and implementation of a new type of road that not

only meets the commmunication needs of the existing population but also contributes to environmental

sustainability. For these reasons, civil engineers have been able to achieve smart and autonomous road

technologies, which refer to systems and technologies aimed at improving transportation, reducing

accidents, and increasing efficiency. Below, we will refer to some of these roads and technologies:

1. Traffic Management Systems:

These systems monitor traffic conditions
clearly and accurately at all times using
next-generation sensors and cameras,
providing traffic information to drivers.
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2. Smart Signage:

Electronicsignsthatdisplayreal-timeinformation
such as speed limits, road conditions, and safety
warnings to drivers, updating as conditions
change.

3. Electronic Payment Systems:

The ability to pay tolls and transit fees online
or through mobile applications.

4. Vehicle Communication:

This technology allows vehicles to
communicate with roads, other vehicles,
and transportation infrastructure, helping
toreduce accidents and improve traffic flow.

5. Environmental Sensors:

Sensors that measure road conditions
(such as temperature, humidity, and
weather conditions) at any moment and
send information to central systems and
subsequently to drivers.

6.Support for Autonomous Vehicles:

By improving current road conditions and
transforming them into smart roads,
infrastructure can be provided to enable
autonomous vehicles to perform at their
best and most complete capabilities.

Fortunately, thanks to the development of mobile
software applications, some of the aforementioned
technologies are now being utilized in our country.
However, with further development of these
technologies in roads, streets, and intercity highways,
a greater reduction in traffic, increased safety, and
decreased air pollution can be anticipated.

Green materials and green roads; you may be hearing
these terms for the first time, but rest assured that
in the coming years, you will hear more about these
two concepts. Today, considering the high costs
associated with road construction, scientists and civil
engineers are striving to implement technologies that
utilize new materials which are economically viable
for consumers in terms of both cost and performance,
while also providing longer service life. Additionally,
these materials should minimize environmental
impact. The following sections will introduce the new
materials and technologies for roads:

1. Recycled Asphalt: The use of old and
obsolete asphalt in the production of new
asphalt, which not only reduces costs but
also helps conserve natural resources.

2. Green Concrete: Concrete produced
using industrial waste materials such as
fly ash or slag. This type of concrete has
good mechanical properties and minimal
impact on environmental pollution.

3. Nano Materials: The use of

nanocomposites to enhance the strength

and durability of road materials. These
materials can help improve physical and
chemical properties.

4. Recycled Polymers: The use of recycled
plastics in combination with asphalt to
increase resistance and reduce cracking.




Environmental benefits are also
among the advantages of renewable
energies. These technologies, with
minimal negative impacts on the
environment, can help preserve
biodiversity and reduce air, water,
and soil pollution. These measures
ensure improved quality of life for
citizens and protect public health.

Moreover, renewable energies create
opportunities for innovation and
technological advancement. These
initiatives help strengthen research
and development sectors and create
innovation ecosystems in cities.

In line with the United Nations»
Sustainable Development Goals,
renewable energies contribute to
poverty reduction, increased energy
efficiency, and combating climate
change. Therefore, the development
of renewable energy technologies is
of great importance for cities.

In conclusion, although these
technologies are capital-intensive,
they will yield significant returns
in the long term and make a
substantial contribution to solving
the global challenges mentioned
earlier.

Based on the provided Persian text and your query, heress
a professional English translation of the suggested actions
to accelerate the development of renewable energy
technologies:

Actions to Accelerate the Development
of Renewable Energy Technologies

- Develop appropriate laws and regulations to support the
production and use of renewable energies

- Implement financial incentives such as subsidies, tax
deductions, and credit facilities for investments in this sector

- Mandate the use of renewable energies in various sectors,
including buildings and industry

- Allocate sufficient budget for research and development of
renewable energy technologies

- Encourage private sector investment in this field through
incentives and government collaborations

- Establish advanced research centers and laboratories in this
area

- Create smart electricity transmission and
distribution networks for optimal transfer
and management of renewable energy

- Develop energy storage infrastructures
to address fluctuations in renewable
energy production

- Construct renewable power plantsin
areas with high potential for renewable
energy resources

- Provide specialized and skill-based
training to develop a skilled workforce in
this field

- Plan for increasing public awareness
about the importance of using renewable
energy

- Promote a culture of renewable energy
use among the public

By adopting these measures and using
integrated and coordinated approaches,
the pace of renewable energy technology
development can be significantly
increased

In conclusion, the development of renewable energy
technologies is not only an environmental necessity
but also an economic and social opportunity. Given
the complex challenges posed by climate change
and energy crises, investing in this field can serve as a
sustainable and effective solution to reduce dependence
on fossil fuels and achieve sustainable development.
Therefore, strengthening international cooperation,
increasing research and development, and creating
supportive policies to advance these technologies
are of particular importance. Ultimately, only through
collective commitment and effective action can we
achieve a green and sustainable future.
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The Importance of Developing
Renewable Energy Technologies

In recent years, renewable energy sources have
gained significant importance due to two major
global challenges: the depletion of non-renewable
energy resources and the destructive environmental
consequences associated with their consumption.

Energy is considered one of the key components
driving social progress and increasing productivity;
however, the use of fossil fuels as a widespread
energy source poses significant environmental
challenges, the most notable of which is the
emission of substantial amounts of carbon dioxide
(CO,) and other greenhouse gases.

Mahdi Jalili Marand

Master’s Student in Civil Engineering - Environmental Engineering, Tabriz University

W Mahdijalilimarand@gmail.com

The discussion regarding the importance of fossil fuels,
including coal, oil, petroleum products, and natural gas, is
increasing worldwide. Statistics indicate that the energy
sector is responsible for the largest share of global CO2
emissions, with %80 of total CO2 emissions worldwide
attributed to this sector. The energy sector also includes
electricity generation, which accounts for %42 of total
emissions and has the highest share among pollutants
related to energy production. Subsequently, transportation
and industry contribute %25 and %18 respectively to the
total emissions. Reports indicate that annual energy
demand is on the rise and is expected to increase by %56
by 2040 compared to 2010. According to available statistics,
the world’s energy supply still heavily relies on fossil fuels

such as coal (%26.8), oil (%30.9), and natural gas (%23.2).
However, it is essential to note that excessive dependence
on fossil fuels may pose serious long-term risks to economic
growth and lead to environmental degradation. Therefore,
ensuring access to renewable energy that is reliable
and cost-effective in all sectors is essential for pursuing
sustainable social and economic development goals.
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The statements from the United
Nations regarding the Sustainable
DevelopmentGoals(SDGs)emphasize
the reduction of air pollution, limiting
the share of traditional energy sources
in the energy mix, and promoting the
use of sustainable energy resources.

These statements declare that
renewable energy sources

are recognized as an effective
solution for increasing energy
volume and addressing
environmental concerns while
fostering economic development.

Therefore, many countries are
striving to develop renewable
energy technologies to prevent
environmental degradation and
achieve the goals set by the
SDGs. Specifically, increased use
of renewable energy sources
leads to reduced environmental
pollution, improved human
health, and contribution to
sustainable development.

The heavy reliance on fossil fuels
such as coal, oil, and natural gas,
which have been recognized

as pillars of economic progress
in many parts of the world, has
cast a heavy shadow on our
environment. The combustion of
these fossil fuels not only results
in emissions of harmful gases
like sulfur dioxide but also acts
as a major contributor to global
warming. This environmental
degradation has far-reaching
consequences, including
disruptions to ecosystems,

rising sea levels, severe weather
challenges, and threats to
biodiversity. Additionally, it
endangers human health, leading
to respiratory diseases and
exacerbating conditions such as
asthma.

Consequently, the adoption of
renewable energy technologies
will have a positive impact on
development. These technologies
not only help preserve the
environment but also contribute
to enhancing energy security and
promoting sustainable economic
development. Renewable
energies such as solar, wind,

and hydropower are considered
suitable alternatives to fossil fuels
due to their unlimited accessibility
and lower environmental impacts.
These energy sources, by reducing
greenhouse gas emissions,
significantly contribute to
combating climate change and are
thus considered one of the primary
tools for achieving sustainable
development goals.

Providing sustainable and
affordable energy for cities

is of paramount importance.
Renewable energies play a
crucial role in ensuring energy
sustainability in cities due to their
ability to provide sustainable
energy and reduce long-term
costs. By reducing dependence
on fossil fuels and lowering
costs associated with pollution
and climate change, renewable
energies contribute to increasing
the economic efficiency of cities.
With the development of these
technologies, cities can become
self-sufficient and independent
in terms of energy supply, which
helps reduce vulnerability to
energy crises and economic
sanctions.
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Coastal erosion management involves a set of actions
to reduce the destructive effects of this phenomenon
and protect coastlines. These methods help mitigate
the negative impacts of erosion and preserve
coastlines. Some of the most important coastal erosion
management methods include:

A) Hard Methods

These methods involve constructing protective
structures such as breakwaters, seawalls, and gabions
to reduce wave energy and protect coastlines. These
structures are designed to reduce wave energy and
protect coastlines. However, it should be noted that
these structures may have side effects such as changing
water flow patterns and erosion in other areas. Therefore,
their design and implementation must be carried out
carefully.

B) Soft Methods

These methods include artificial beach nourishment,
creating coastal vegetation, & managing shoreline
retreat.

Restoring natural habitats such as wetlands, mangrove
forests, and coral reefs can act as a natural solution
to combat erosion. These habitats help absorb wave
energy and reduce water flow velocity, leading to
reduced erosion.

Changes in land use patterns can significantly impact
coastal erosion. For example, construction activities,
agriculture, and mining can lead to increased erosion
and changes in water flow patterns. Therefore, proper
and sustainable land use management and limiting
harmful activities in coastal areas is important.

The formulation of sustainable policies and cohesive
planning for coastal management helps reduce erosion
and maintain the health of coastal ecosystems. These
policies should be regularly reviewed and updated to
align with changes in environmental conditions and the
needs of local communities.
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Modern technologies play a crucial role in
monitoring and managing coastal erosion.
Some of the most important applications
of these technologies include:

Numerical models can simulate various processes related to coastal erosion, such as wave
movement, coastal currents, and sediment deposition, allowing for the prediction of the
effects of different management actions.

Using modern technologies, early warning systems can be established for hazardous events
such as storms and tsunamis.

Accurate and up-to-date information obtained from modern technologies assists managers
in making better decisions regarding coastal erosion management.

CONCLUSION

Coastal erosion is a serious challenge for
many countries that requires special attention
and appropriate management actions.
Monitoring and managing coastal erosion
necessitate a comprehensive and coordinated
approach that includes the use of advanced
monitoring technigques, modern technologies,
& the integration of hard and soft methods,
construction of protective structures, habitat
restoration, appropriate land use management,
and public awareness enhancement. By
implementing these methods, it is possible
to help preserve and enhance the health of
coastlines and reduce the negative impacts
of erosion. Ultimately, collaborative efforts in
this area can contribute to the preservation of
coastal ecosystems and increase their resilience
against natural and human threats, benefiting
future generations.



Monitoring and Management

of Coastal Erosion:

Hossein Barzegar Moghaddam

A Serious Challenge and Innovative
Solutions

INTRODUCTION

Coasts are among the most valuable natural assets
ofany country, playing a crucial role in the economy,
environment, and social life of coastal communities.
However, coastal erosion, as a complex natural
phenomenon, poses a serious threat to these areas
and represents a significant environmental and
economic challenge worldwide. It can substantially
impact coastal ecosystems, human communities,
and related infrastructure.
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Multiple factors contribute to the intensification of coastal erosion, including

climate change, rising sea levels, human activities, and natural phenomena such

as storms. This paper will explore various aspects of coastal erosion, monitoring and

management methods, and the role of modern technologies in this field.

Factors Affecting Coastal Erosion

Coastal erosion is the result of a complex interaction between natural and human

factors. Some of the most important factors influencing coastal erosion include:

Climate Change

Therise in sea levels can lead to the submergence of coastlines and the destruction
of coastal habitats. Additionally, increased storm intensity and changes in wave
patterns can alter the way waves interact with shorelines, resulting in greater
erosion. These are among the effects of climate change on coastal erosion.

Human Activities

Construction in coastal areas, sand and gravel extraction from beaches,
river diversion, and the construction of coastal structures without
adequate study are some of the most significant human activities
affecting coastal erosion.

Natural Phenomena
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Storms, tsunamis, and strong coastal currents can
cause severe coastal erosion.

Coastal Geography

Factors such as beach slope, sediment type, the
presence of rocks, and coastal vegetation are
among the natural factors influencing the rate of
coastal erosion.

Continuous and effective monitoring of coastal erosion is the first step

in managing this phenomenon. Various methods exist for monitoring

coastal erosion, including:

A) Modern Methods

With advancements in technology, modern
methods for monitoring coastal erosion have been
developed, such as the use of satellite imagery,
drones, LIiDAR,and Geographic Information Systems
(GIS). These methods provide more accurate and
extensive monitoring of coastlines.

Satellite and aerial images allow researchers to
accurately and systematically observe changes in
the shoreline. High-resolution images can reveal
minor changes in the land surface and assist
in analyzing long-term trends. Utilizing high-
resolution and historical images provides valuable
information about erosion trends.

Measurement devices such as water level sensors,
flow velocity meters, and sediment measuring
devicesare useful toolsfor more precise monitoring
of coastal conditions. These instruments are
particularly effective in analyzing short-term
trends and identifying rapid changes.

Numerical models, such as hydrodynamic models
and sediment transport models, are essential tools
for predicting and analyzing coastal behavior. By
simulating environmental conditions like waves,
currents, and sediments, these models can
examine various impacts on coastlines and assist
in optimal erosion management.

B) Traditional Methods

These methods include direct measurement of
the shoreline using wooden stakes and comparing
them over different time intervals.

Field measurements involve direct assessments
of the physical and chemical characteristics of the
coast. These observations may include measuring
water depth, the type and quantity of sediments,
and the structural features of the shoreline. This
information aids in a more accurate analysis of
erosion processes and physical changes.
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