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Abstract

In order to cope with the climate crisis and achieve the carbon neutrality target for the year of
2030 and the year of 2050, the factors that cause carbon footprint should be investigated, and
required actions to reduce the effects of greenhouse gases should be determined. It is a fact
that the building sector causes about 40% of carbon dioxide emissions from energy
consumption, especially in European countries. In this context, several actions on energy
efficiency for buildings have been applied in the European Union (EU) in the last two decades.
In parallel with EU policies on energy efficiency for buildings, some legal regulations have also
been enacted, and some strategic action plans have been introduced in Tiirkiye. These efforts
should be carried out based on the land management paradigm. Accurate, up-to-date, and well-
organized location-based data is required to achieve the aims of related legal regulations and
action plans. This study aims to reveal the main study areas to be carried out by the Geomatics
Engineering discipline to reduce the carbon footprint and to reach the carbon-neutral target by
planning carbon sink areas.

1. Introduction

According to NASA, global warming has been caused
by increasing the levels of heat-trapping greenhouse
gases in the Earth's atmosphere due to human activities
and the burning of fossil fuels (URL 1). One of the
significant reasons for global warming is the amount of
carbon dioxide (CO2) emitted into the atmosphere. The
increasing use of fossil fuels due to population growth in
the world stimulates the amount of carbon dioxide, the
most abundant primary greenhouse gas in the
atmosphere. The most significant negative impact of
greenhouse gas emissions is climate change. Instead of
using fossil fuels, alternative renewable energy sources
that do not emit carbon dioxide, such as biofuels, wind,
solar, geothermal, nuclear, and hydraulic energy, should
be used to eliminate the damages of global warming
(Giilli & Bayrag, 2017).

Unlike fossil fuels, renewable energy sources can be
considered as sustainable and clean energy sources. In
accordance with Law No. 6094 on Electricity Energy of
Renewable Energy Sources published in 2010,
Renewable Energy Sources (RES) are defined as non-

fossil energy such as hydraulic, wind, solar, geothermal,
biomass, gas derived from biomass (including landfill
gas), wave, current energy and tidal energy (URL 2).

Climate change has become an important issue that
is urgently required to deal for all countries. Tiirkiye is
one of the countries with a primary risk of being
affected by climate change due to its geographical
location, climate regime, industrial development, and
density population on the coast sides (Bozoglu, 2018).
According to the United Nations Environment Program
(UNEP), Tirkiye, which accounts for 1.17% of global
emissions, is one of the countries producing the most
greenhouse gases (URL 3). According to the results of
the greenhouse gas inventory in Tirkiye, the total
greenhouse gas emission in 2020 increased by 3.1%
compared to the previous year. It was calculated as
523.9 million tons (Mt) CO2 equivalent (eq.). CO2 eq. in
total greenhouse gas emissions in 2020. Energy-related
emissions have the largest share at 70.2%, followed by
agriculture at 14%, industrial processes and product
use at 12.7%, and the waste sector at 3.1% (TUIK,
2022). Figure 1 shows the ratios of greenhouse gas
emissions by sectors:
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Figure 1. Ratios of greenhouse gas emissions by sectors
(TUIK,2022)

According to the Regulatory Indicators for
Sustainable Energy (RISE) report published by the
World Bank in 2019, Tiirkiye ranked 69th out of 111
countries in the "World Sustainable Energy" ranking
with a total of 82 points, scoring 80 points in renewable
energy, 100 points in energy access and 66 points in
energy efficiency. In the renewable energy category, it
ranked 28th worldwide with 71 points (URL 4).

Although our country has become a party of
international conventions later because of its various
drawbacks on some climate change steps, it has
continued to carry out its own national studies about
decreasing greenhouse gas emissions (Ecer et al.,, 2021).
The national legal frame is given in Table 1.

Tablel. The National Legal Frame

Release Date Legal Documents

2007 Energy Efficiency Law
2008 Building Energy Performance Regulation
National Climate Change Strategical
2010 Document (2010-2023)
Climate Change Action Plan (2011-2023)
2010 Tenth Development Plan (2014-2018)
ENR Strategic Plan (2015-2019)
2013 National Energy Efficiency Action Plan
2014 (2017-2023)
2018 ENR Strategic Plan (2019-2023)
Eleventh Development Plan (2019-2023)
2019 Regulation on the Amendment of Energy
2019 Performance in Buildings Regulation
2022

The European Green Deal, announced by the
European Union in 2019 and adopted by Tiirkiye in
2021, aims to reduce carbon emissions by fifty percent
by 2030 and to be carbon neutral by 2050. This
agreement has set targets for climate neutrality and a
greener and more sustainable world.

In 2021, Tirkiye became a party to the Paris
Agreement, the first legally binding international
agreement on climate change. The agreement’s purpose
is for each country party to contribute to global climate
activities in line with their means and to report their
national contribution declarations every five years.
Another goal of the 2030 agreement is to keep global
warming below 2°C at the international level by
reducing greenhouse gas emissions that cause global
warming to pre-industrial levels (URL 5). In addition to
energy efficiency and renewable energy activities in our

country, Tirkiye has declared that its activities in this
direction will continue and that it is open to joint
initiatives in this field with the acceptance of the Paris
Agreement (Isiler et al., 2022).

In this context, one of the essential studies in the
"Regulation on the Amendment of the Regulation on
Energy Performance in Buildings" is the obligation to
design buildings as nZEB (Nearly Zero Energy Building)
by 2025, that is, to meet 5% of its primary energy needs
from renewable energy sources.

Electricity, water, and natural gas consumption in
residential buildings directly cause carbon emissions.
Buildings have the largest share in final energy
consumption, with approximately 34% in Tiirkiye and
40% worldwide. This situation reveals the importance
of energy efficiency studies for buildings (Ministry of
Environment, Urbanization and Climate Change, 2020).

2. The Role of Geomatics Engineering Discipline in
the Realization of Tiirkiye's Alternative/Clean
Energy Policies

According to the International Federation of
Surveyors (FIG), Geomatics Engineers have a wide range
of skills and tools that can be used to adapt to and
mitigate climate change (FIG, 2014). Some of the studies
that the Geomatics Engineering discipline can do to
prevent the climate crisis are as follows:

» GIS-based tracking of the carbon footprint as a time
series

» Determining the solar energy potential of the roofs
of existing buildings by establishing a Building
Information System

» Creating 3D Models of the building stock using
Unmanned Aerial Vehicles (UAV) or LIDAR systems.

» Energy analysis of new buildings and existing
buildings whose digital twins are created with the
help of UAV or LIDAR systems through Building
Information Management.

» Monitoring the amount of energy produced and
consumed by nZEB buildings.

» Determining the carbon tax criteria for nZEB
buildings that cannot produce their energy share.

> Integration of consumed energy amount for
independent sections in the nZEB buildings into the
real estate evaluation process (Doldur, 2022).

» Studies about resident density analysis, estimating
shadows created by urban features, etc.

» Creation of surface temperature maps using satellite
images for preliminary studies on geothermal energy
field research and access to clean energy
(Cambazoglu et al., 2015).

» Geographical Information System (GIS) to determine
the most suitable location for a wind power plant
(Aitzhanov, 2016) and to utilize wind energy.

» Evaluation of location criteria for nuclear power
plants with GIS (Baskurt and Aydin, 2020).

» Preparation of emergency action plans in case of a
leakage in a nuclear power plant and determination
of the regions to be affected according to the hazard
level.
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» Establishment of 3D City Models Management
Information System and monitoring and querying
building stock updates.

3. Conclusion

This study reveals the importance of energy
efficiency nationally and internationally. In this sense, it
is seen that the Geomatics Engineering discipline can
take part in a wide variety of fields of study in line with
carbon-neutral targets. This discipline plays a very
crucial role in energy efficiency since they are
professionals who ensure the collection, storage,
processing, analysis, querying, and visualization of
spatial data. Decision makers and end users can access
up-to-date, reliable, location-based energy data with
sufficient accuracy with the contributions of the
Geomatics Engineering discipline. In this context, it is
seen that a new subject of study has emerged for our
profession.
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