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Iklim Degisikligil
Sekil 1 iklim Degisikligi

Burning fossil o) Temperature
fuels C > :

4 © g0 rises
(@]
/ More CO, in
the atmosphere

@ Weather: conditions like rain, femperature over hours to days
@ Climate: average weather conditions over a long period of time
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Sera Gaz Etkisi

Sekil 2 Sera Gaz Etkisi

Some of the infrared radiation

Some solar passes through the atmosphere,
radiation is and some is absorbed and
reflected by the re-emitted in all molecules. The
- earth and the effect of this is to warm the earth's
Solar radiation atmosphere surface and the lower atmosphere.

passes through the
clear atmosphere

Most radiation is
absorbed by the
earth’'s surface
and warms it

i

@ Nitrogen (78) + Oxygen (21)= 99
@ CO2,N20, and methane=greenhouse gases
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CQO2 Emisyonlari

Sekil 3 Yillk CO2 Emisyonlarn

Annual CO2 emissions

Carbon dioxide (CO:) emissions from the burning of fossil fuels for energy and cement production. Land use
change is not included
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Source: Global Carbon Project OurWorldinData.org/co2-and-other-greenhouse-gas-emissions/ + CC BY
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CO2 Yogunlasmasi

Sekil 4 CO2 Yogunlasmasi
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Kuresel Ortalama Sicaklik

Sekil 5 Kuresel Ortalama Sicaklik

Annual average “C

1.5 9
The average global temperature on Earth has increased by at
least 1.1° Celsius (1.9° Fahrenheit) since 1880. The majority of the «
01 warming has occurred since 1975, at a rate of roughly 0.15 to \//
0.20°C per decade. A P
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K&mur, Petrol ve Dogalgaz

Sekil 6 KbmUr, Petrol ve Dogalgaz

Annual Fossil CO, Emissions: Global

16 Gt - Projected total emissions growth: +4.9% (+4.1% to +5.7%)

CO;

-
“ --“‘f/ o -

4| e

- o ...4""‘

e = S
el I == .

0 e —

1960 1970 1980 1990 2000 2010 2021

Sedat Alatas, PhD (ADU)

projected

ADU-SBE Haziran'22

Malzeme
0000000000

Projected Gt CO; in 2021

Coal 14.7 —=>40%
A 5.7% (+4.5% to +6.8%)

Qil11.5
A 4.4% (+30%to +5.3%)|:>3 2%

Gas 7.7
A 4.3% (+3.2% t0 +5.4° !:‘l>21%

Cement 1.7
A 6.5% (+4.8% to +8.3%)
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Cin, ABD, AB, Rusya ve Hindistan...

Sekil 7 Ulkelere Gére CO2 Emisyonlarn

Annual Fossil CO, Emissions: Top Six Emitters Gt CO; in 2020
10 Gt -
CO; China: 31%
These countries totally USA: 14%
8 account for %66 of the global EU27: 7%
CO02 emissions India: 7%
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Bolgere Gore CO2 Emisyonlari

Sekil 8 Bolgelere Gére CO2 Emisyonlar

20 Gt _Annual Fossil CO, Emissions by Continent
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Dunya Uretimi
Sekil 9 Dunya Gayri Safi Yurtici Hasilasi

World GDP over the last two millennia

Total output of the world economy; adjusted for inflation and expressed in international-$ in 2011 prices.
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$20 trillion
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Source: World GDP - Our World In Data based on World Bank & Maddison (2017) OurWorldInData.org/economic-growth « CC BY
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Ddnya NUfusu

Sekil 10 DUnya Nufusu

Historical world population: comparison of different sources

This chart compares estimates of the world population published by different sources.

Our World In Data

7 billion
6 billion
5 billion
4 billion
3 billion

2 billion

1 billion

0 T
10,000 BCE 6,000 BCE 4,000 BCE 2,000 BCE 0 2019

Source: World Population over 12000 years - various sources (2019) OurWorldInData.org/world-population-growth/ « CC BY
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GDP ve CO2 Emisyonlari

Sekil 11 GDP ve Emisyonlardaki Yillik BlUyume

CozUmler Malzeme Proje
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Annual growth in GDP and COz2 emissions, World

Annual percentage change in total gross domestic product (GDP) and annual carbon dioxide (CO:) emissions.

8%
6%
4%
2%
0%

-2%

GDP
4%

) ) CO: emissions
1961 1970 1980 1990 2000 2010 2020

Source: World Bank and OECD, Our World in Data based on the Global Carbon Project
Note: GDP is measured in constant 2010 dollars, and therefore adjusts for inflation.
OurWorldInData. I d-other-gi s« CCBY
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1.5°C?
Sekil 12 Kalan Karbon Butgesi

| Yesil Biyiime

111 e

Gunumduzde yillik olarak 41.6
GtCO, emisyon yapiliyor

S S a & ac
bi Qb=
B

Mevcut tretim ve tiketim
trendlerinin devam etmesi halinde

%66 oranla kiresel isinmayi 1.5 derece ile

sinirl tutmak igin atmosfere salimi
yapilabilecek emisyon miktari 360 GtCO,.
@arbon Tracker

1.7 derece icin ise 660 GtCO,

Source: BP, Global Carbon Project, IPCC AR6, CTl analysis, January 2022

Kalan karbon biitgesi
2021+GtCO,

Endustri 6ncesi
doneme gore
kiiresel Isinma

-l~o

1.5°C

1.5°C. igin

yil kaldi
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Etkiler!

Sekil 13 ikiim Degisikiiginin Etkileri
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Dogal Afetler |
Sekil 14 Dogal Afetlerin Sayisi

Number of recorded natural disaster events, 1900 to 2019

The number of global reported natural disaster events in any given year. This includes those from drought, floods,
extreme weather, extreme temperature, landslides, dry mass movements, wildfires, volcanic activity and

earthquakes.

120 There is a sharp

increase in the number
100 of natural disasters,
especially after the
Extreme weather

80 1940s.

60

40

20 Extreme temperature

0mn Mann  MAAN
1900 1920 1940 1960 1980 2000 2019

Source: EMDAT (2020): OFDA/CRED International Disaster Database, Université catholique de Louvain — Brussels — Belgium
OurWorldinData.org/natural-disasters « CC BY
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Dogal Afetler ||
Sekil 15 Dogal Afetlerden Etkilenen insan Sayisi

Number of people affected by natural disasters, 1924 to 2019
Global number of people affected by natural disasters. This is defined as "people requiring immediate assistance

during a period of emergency, i.e. requiring basic survival needs such as food, water, shelter, sanitation and
immediate medical assistance.”
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W Extreme weather
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Source: EMDAT (2020): OFDA/CRED International Disaster Database, Université catholique de Louvain — Brussels — Belgium
OurWorldinData.org/natural-disasters « CC BY
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Dogal Afetler lll

Sekil 16 Dogal Afetler Kaynakli Ktresel Zarar

Global damage costs from natural disasters, 1980 to 2019

Total economic cost of damages as a result of global natural disasters in any given year, measured in current US$.
Includes those from drought, floods, extreme weather, extreme temperature, landslides, dry mass movements,
wildfires, volcanic activity and earthquakes.

W Extreme temperature
W Extreme weather
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Source: EMDAT: OFDA/CRED International Disaster Database, Université catholique de Louvain — Brussels — Belgium
OurWorldinData.org/natural-disasters + CC B!
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Denizler

Sekil 18 Deniz Seviyesi YUksekligi

Sea level rise

Global mean sea level rise is measured relative to the 1993 - 2008 average sea level. This is shown as three
series: the widely-cited Church & White dataset; the University of Hawaii Sea Level Center (UHLSC); and the
average of the two.

Average
50 mm University of Hawaii
Church & White
0mm
-50 mm
-100 mm

Sea level has risen 8-9 inches (21-24
centimeters) since 1880, with about a
third of that coming in just the last two
and a half decades.

-150 mm

-200 mm
Apr 15, 1880 Dec 2,1937  Apr 19, 1965 Oct 15, 2020

Source: National Oceanic and Atmospheric Administration (NOAA) OurWorldinData.org/climate-change * CC BY
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Yagis
Sekil 20 Kuresel Yagis Dlzensizligi

Global precipitation anomaly

This indicator shows annual anomalies compared with the average precipitation from 1901 to 2000 based on
rainfall and snowfall measurements from land-based weather stations worldwide.

3inches

2 inches

1 inches

0inches

World

-1 inches

1901 1920 1940 1960 1980 2000 2019

Source: National Oceanic & Atmospheric Administration (NOAA) via the US EPA OurWorldinData.org/natural-disasters « CC BY
Note: Global anomalies have been determined by dividing the world into a grid, averaging the data for each cell of the grid, and then averaging
the grid cells together.
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Hayvanlar, Saglik, ve Tarm...

KotUlesen hava kalitesi

Isi ile ilgili hastaliklarda artig

Hayvanlar ve besin kaynaklar arasindaki uyumsuz zamanlama
Nesli tikenmeye karsi artan kirnlganlik

Mercan resiflerinde sert dusus

Okyanuslar ve buzullar
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GCozumler!

Sekil 21 Emisyonlarin BlyUdmeden Ayrismasi

Change in CO2 emissions and GDP, Sweden
Consumption-based emissions are domestic emissions which have been adjusted for trade. It's production-based
issions minus emission: in exports, plus emission in imports

emi

GDP
+80%

+60%

+40%

+20%

+0%

-20% Consumption-based CO: emissions
Production-based CO: emissions
1990 1995 2000 2005 2010 2015 2019

Source: Global Carbon Project; World Bank OurWorldInData. d-oth s «CCBY
Note: Gross Domestic Product (GDP) figures are adjusted for inflation.
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Senaryolar

Sekil 22 Kuresel Emisyon Senaryolari
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Net-Sifir Hedefleri

Sekil 23 Net-Sifir Hedefleri

Which countries have set a net-zero emissions target?
Countries are shown as having a net-zero emissions target if they have: achieved net-zero already; have it written

in law; in their policy document or have made a public pledge. The year for which countries have pledged to
achieve net-zero varies.

Our
in

At the COP26 in Glasgow in
late 2021, 197 parties
agreed the Glasgow

Climate Pact.

Accordingly, over 90% of
the world’s greenhouse
gas (GHG) emissions are
now covered by net-zero
commitments.

Besides, 153 countries
agree to revisit and
) strengthen their current
r emissions reduction
targets, known as
Nationally Determined
M Net-zero achieved or pledged [ | Not pledged Contributions (NDCS)'

Source: Net Zero Tracker. Energy and Climate Intelligence Unit, Data-Driven EnviroLab, NewClimate Institute, Oxford Net Zero. Last updated:
2nd November 2021

OurWorldInData.org/co! d-oth -g «CcCcBY
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Yenilenebilir Enerii

Sekil 24 Kaynagina Gére CO2 Emisyonlar

Share of energy consumption by source, World
To convert from primary direct energy consumption, an inefficiency factor has been applied or fossil fuels (i.e. the
‘substitution method')

40%
oil
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Coal
Gas

20%

10%
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e~ Wi
Wind
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0% Other
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Source: Our World in Data based on BP Statistical Review of World Energy (2020) OurWorldinData.orglenergy » CC BY
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Emisyon Ticareti
Sekil 25 EU-ETS

Emissions trading in the EU

ET: the EUinan effort
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Karbon Kacagi

Sekil 26 Karbon Kagagi

Carbon leakage
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EGD-CBAM

Producer
outside the EU

Several sectors need to buy
certificates to compensate for
greenhouse gas emissions:

- cement
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Declarant

EU Border
[Customs]

Sekil 27 Sinrda Karbon Duzenlemesi

Coézumler
000000

fim

National

competent
authorities

National competent
authorities sell certificates
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Enerji ve Malzeme Etkinligi |

Sekil 28 Enerji ve Malzeme Etkinligi
Potential contribution to net emission reduction

Mitigation options 0 2

Energy efficiency
Material eﬁicieng |
Enhanced recycling )
Fuel switching (electr, nat. gas, bio-energy, H. )
Feedstock decarbonisation, process change
$ Carbon capture with utilisation (CCU) and CCS
Cementitious material substitution )
L Reduction of non-CO; emissions
Net lifetime cost of options:
I Costs are lower than the reference
0-20 (USD tCO-eq")
[ 20-50 (USD tCO-eq")
I 50-100 (USD tCO;-eq")
I 100-200 (USD tCO-eq")

| Cost not allocated due to high
variability or lack of data

IPCC (2022)

I Industry] |
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Enerji ve Malzeme Etkinligi I

Sekil 29 Enerji ve Malzeme Etkinligi
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Sekil 30 Enerji ve Malzeme Etkinligi

Diistik maliyetli
enerji verimliligi
yontemleri

Sedat Alatas, PhD (ADU)

Malzeme ve

icerdigi emisyonun

onemi artmuistir!
Net-0 ve SDG icin

yeni azaltim
yontemleri
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Kaynak Etkinligi

Sekil 31 Kaynak Etkinligi

Dogal
Kaynaklarin
(8u, Hava,
Toprak vb)
Etkinligi
Malzeme

Etkinligs Enerji Etkinlizi

Kaynak
Etkinlifi

TRP (2020) ve Deckert (2016)
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Azaltim Yapiimasi Zor Sektdr: Sanayi |

Sekil 32 Sektorlere Gore Kuresel Karbon Emisyonlar

(a) Enerji (Elektrik ve Is) Ayrs (b) Enerji (Elektrik ve Is1) Diger
Tutuldugunda Sektorlere Tahsis Edildiginde

Diger

Diger
6%

-

L
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Azaltim Yapiimasi Zor Sektdr: Sanayi |l

Sekil 33 Sanayi Alt Sektorleri

Enerji
Yogun

Olmayan

Enerji
Yodun

Makine, i Kimyasallar
Tekstil, Gida DE”;'lgk"e Cimento Kadit Aliminyum
vb. 1% Petrokimya
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Azaltim Yapiimasi Zor Sektdr: Sanayi lll
Sekil 34 Sanayi Alt Sektdrlerinin Emisyon Miktarlar
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Kudresel Malzeme Talebi
Sekil 35 Kuresel Malzeme TUketimi
Kiiresel DMC, 1970 seviyesinin yaklagik 18
3 katina cikti! g(‘so L6
I ."..--.
2 00 14 i~
jl 128
» Malzeme talebindeki bu artisin, & 330 ) En,
emisyonlari ilave olarak %43 2 300 ’/ PR - E
8 . .
artirabilecegi 6ngoruluyor. L 250 '," e - o g
S 200 gt e 045
> Gayri Safi Yurtigi Hasila’dan (GSYH) € 5, IS St 63
5 . 2
ayrismasina (decoupling) fazla a T = :
katkida bulunamayan malzemenin gfserggzgggasggegsggsgzae
etkin kullaniminin, azaltmigin =~ T T T T T T T T T T Al et LSS

gelecekte buyik bir potansiyel

ortaya koyacagi 6ngériilmektedir. = ¢ DMC ===GDP .:::::DMC/GDP

Kaynak: IRP (2020) ve Diinya Bankas! (2022) kullanilarak yazarlar tarafindan olusturuimustur.
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Gelecekte Ne Bekliyoruz?
Sekil 36 2060 Projeksiyonlar

Materials use increase 208
Metals act

(1}
) Fossilfuels 14Gt
) siomass 206t

20mn 2060 Non-metallic
minerals

Materials use per Metals ae@q@

Mailzeme

Proje
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Global changes, 2011-2060
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Gelecekte Ne Bekliyoruz?

Sekil 37 Malzeme Kaynakli Emisyonlar

Greenhouse gas emissions in 2060 from
materials extraction and processing

(=) Primary copper and
N primary nickel have
the highest cradie-to-
Key metals* Concrete 21%_"( total gate environmental
emissions impacts per kg

“The key metals are Al, Cu, Fe, Mn, Ni, Pb, Zn
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TUBITAK-1001

@ Proje BashQ
» Malzeme Talebi ve Malzeme Verimliliginin StrdUrdlebilirlik Agisindan
Analizi: Ulkeler Arasi Karsilastirmaili bir Analiz ve TUrkiye icin

Degerlendirmeler

@ Amag

» Malzeme Talebi ve Etkinligi
» Rebound Etkisi

>

@ Ekip

Enerji Talebi ve Etkinligi lle lliskisi

» YUrutcU: Prof. Dr. Etem Karakaya

vVYyVvyly

>

Arastirmact: Dr. Burcu Higyllmaz
Arastirmaci: Dr. Sedat Alatas
Bursiyer: Tugba Akdogan
Bursiyer: Elif Erkara

Bursiyer: Betul Mert

@ Sure

| 4

18 ay (15.04.2022-15.10.2023)
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Proje Yontem

Sekil 38 Proje Yontem

Magen_le 1(_;‘; Enerji) P YONTEM 2
Jerimliliinin 11 irma s
Hesaplanmas: Kulip Yakinsamas:
P
YONTEM 1 - 3**_1512_'159_*3 ) YONTEM 3
Terimliliginin
SEA Belirleyicileri LMDI
Malseme Verimlifici YONTEM 4
eme Verimliligi .
3 P Yatay-Kesit ve Panel
Rebound Etki | Yatay
Ve feboung RHus Veri Tahmini
| —

Haziran 7, 2022 40/41



Proje
ooe

Tesekkurler!

sedat.alatas@adu.edu.tr

Sedat Alatas, PhD (ADU) ADU-SBE Haziran'22 Haziran 7, 2022 41/41



	Nedenleri
	Etkiler
	Çözümler
	Malzeme
	Proje

