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Introduction

The implications of climate change and global warming are profound they threaten
ecosystemsdisrupt food and water supplychains,and posesevererisksto humanhealth
and livelihoods Addressingthese issuesrequires urgent, coordinated efforts at local,
national,and globallevelsto mitigate impactsand adaptto anevolvingclimate

Key Differences

GlobalWarming Climate Change
Focuses on temperature rise. Encompasses all climate impacts
A symptom of human activity. The collective consequence of warming

ExamplesHurricanes, droughts, Arctic ic

Example +1.2C since 1850
loss.
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Definition of Climate Change

NRPIRSNJ OKIy3aSa Ay 9FNIKQa Of AYIFIGS aea

Includes rising temperatures, melting ice, dewael rise, extreme weather, and
shifts in ecosystems

Climate change refers to significant, letegym changes in the global climate,
encompassing shifts in temperatures, precipitation patterns, and other atmospheric
conditions. While climate change can occur naturally over large periods, human
activities, especially since the Industrial Revolution, have accelerated these changes,
leading to unprecedented impacts on our environment.
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Definition of Global Warming

Globalwarming, a key aspectof climate change,specificallyrefers to the increasein
Earth'saveragesurfacetemperature due to the buildup of greenhousegases(GHGs)n
the atmosphere Thesegasessuchas carbondioxide, methane,and nitrous oxide, trap
heat from the sun,creatingad 3 NB S yeKe2tdZEhiSphenomenonis primarily driven
by humanactiong suchasburningfossilfuelsfor energy,deforestation,and agricultural

practices resulting in rising temperatures and altered weather patterns around the
globe

Partnership for Promotion and Popularization of Electrical Mobility through Transformation and

Modernization of WB HEIs Study Programs / PELMOB



ﬁ’ Introduction to Climate Change Management ke S
ot e European Union
The science background of climate change and T FACULTY OF
PELHOB |gb | . g -("} TECHNICAL SCIENCES
<N University of Pristina g Oba Warmlng ] KOSOVSKA MITROVICA
4| Kosovska Mitrovica

The Greenhouse Effect

In the last century, human activities such as burning fossil fuel and deforestation
have caused a jump in the concentration of greenhouse gases in the atmosphere.
The result: extra trapped heat and higher global temperature.

Greenhouse Effect Greenhouse Effect
with normal greenhouse gases [ with increased greenhouse gases

OCEANS AND ATMOSP
oe‘( \-A“D' "@RG

g

Some heat continues into space while the rest, trapped
by greenhouse gases, help maintain the planet’s
relatively comfortable temperatures. Less gas = less

Increased greenhouse gases means less heat
escapes. Between preindustrial times and now, the

heat trapped in the atmosphere. earth's average temperature has risen 1.8 OF (1.0 OC)

https://www.man.com/insights/datadriven-approachto-climate-change
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The Greenhouse Effect

Some solar energy
is reflected out into
ipaco by <lowds,
acrosol gases and

Solar energy from the sun i SUNoEhRN

passes through the atmosphere ’ Some of the longwave
and hoats Earth's surfaceo ‘ ) radiation Is not reflected
{ and radines out inlo space

= Somesolar energy
~ isabsorbed byt

Some solar encrgy T atmosphere
is reflected by p
Larth's surface by the o 5
2d Of surface e
ot e e e . .
s e th?-- — :
: a B SN -

https://forces.si.edu/atmosphere/02_04_07.html
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Five Major Greenhouse Gases

S &%
d JCH, S
Carbon dioxide Methane Nitrous Oxide
(C02) (CH4) (N20)
Fluorinated Water Vapor
Gases (H20)

#5%: carbon

collective
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The Greenhouse Effect

Greenhouse Gas
Carbon dioxide
Methane

Nitrous oxide

Sulphur hexafluoride
Hydrofluorocarbon-23
Hydrofluorocarbon-32
Perfluoromethane
Perfluoroethane
Perfluoropropane
Perfluorobutane
Perfluorocyclobutane
Perfluoropentane

Perfluorohexane

Formula
Co,
CH,
N0
SFe
CHF3
CH,F»
CFx
CaFe
CFg
CsF10
c-C4Fg
CsFi2
CeF1s
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Sources of Greenhouse Gases

.Sources of greenhouse gases

Greenhouse Relative

factor abundance
Evaporation of oceans and lakes 0.1 0.10
m Combustion of fossil fuels 1 0.036
" Anaerobic deca.y or organic matter 30 0.0017
by livestock
N,O Artificial fertilizers 160 0.0003
CFCs Refrigerants and solvents 20000 0.00001

IL—MI_“

https://www.youtube.com/watch?v=14cenlACfew
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World GHG Emissions Flow Chart
Sector End Use/Activity Gas

Sources & Notes: All data is for 2000, All based on GOz equivalents, using 100-year global warming potentials from the IPCC (1996), based on & iotal global estimate of
41,755 MICOz 1! Land use ge includes both and see Chapter 16. See Appendix 2 for detalled description of sector and end use/activity definitions, as well as data sources.
Dotted knes represent flows of less tham 0.1% percent of total GHG emissions.

http://pdf.wri.org/world_greenhouse_gas_emissions_flowchart.pdf
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SCOPES OF EMISSIONS

SF6 CHs N>O HFCs PCFs NF;

SCOPE1 SCOPE 2 SCOPE 3

DIRECT INDIRECT INDIRECT
EMISSIONS FROM EMISSIONS FROM EMISSIONS OF THE CHAIN
SOURCES (ON SITE) ENERGY/ UTILITIES SUPPLY OR SERVICE

https://www.kvaroyarctic.com/the3-mostcommongreenhousegasses
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Evidence of Climate Change
| | | | | | I 1.6

Global Average Temperature 1850 - 2023 14
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with ocean data adapted from the UK Hadley Centre
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Global Temperature Anomaly (°C)

Global temperature anomalies relative to 1850-1900 average
Vertical lines indicate 95% confidence intervals
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1860 1880 1900 1920 1940 1960 1980 2000 2020
https://berkeleyearth.org/globatemperaturereport-for-2023/
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Evidence of Climate Change
(- Earlier
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Global Mean Temperature Anomaly and Uncertainty (°C)

Based on Berkeley Earth's estimates of the global annual average temperature increase relative to 1850-1900.
Each year's individual uncertainty is shown, but does not include the systematic uncertainty in the baseline.
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| Earth's Average Temperature

Data from Berkeley Earth
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Global Mean Temperature (° C)
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Evidence of Climate Change
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Evidence of Climate Change

Land and Ocean Temperatures 1850-2023
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Temperature anomalies relative to 1850-1900 average and 95% confidence intervals
Land data from Berkeley Earth, ocean data adapted from HadSST after interpolation
Temperature anomalies for sea ice regions are calculated separately and not shown
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Evidence of Climate Change

- North Atlantic Temperatures in June to October

Data from Berkeley Earth based on HadSST4 202 3
“| Anomalies relative to the 1850-1900 average - 1.5 —
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—
- For the purposes of the this analysis the North Atlanticis  -0.5
defined as the Northern Hemisphere portions of the Atlantic
Ocean, and includes the Caribbean Sea and Gulf of Mexico

I I I I | T T I I

1860 1880 1900 1920 1940 1960 1980 2000 2020

Partnership for Promotion and Popularization of Electrical Mobility through Transformation and

Modernization of WB HEIls Study Programs / PELMOB



Funded by
the European Union

_- Introduction to Climate Change Management
vl 9 9

The science background of climate change and ' FACULTY OF
PELMOB g 9 AP | TecnicaL sciEnces

global warming N | kosovska miTROVICA

N University of Pristina
42 Kosovska Mitrovica

Evidence of Climate Change

2023

Global Warming by Country & Region

Bosnia &

Barbados Belize Europe Andorra Austria Belarus Belgium MEEERTRE Asia i Armenia Azerbaijan Bhutan
+1.2C +1.3C +2.1C +2.3C +2.5C +2.7C +23C +294C +2.1C +2.4C +2.4C +1.4C
Bulgaria Croatia Czechia Estonia Finland France Germany Cambodia Georgia Japan ggcet;f]
+2.5C +2.4C +2.5C 2.1 +15C +2.4C +2.4C +1.2:C 2.1 G +2.1°C
Greenland Hungary Italy Kosovo Liechtenstein Kazakhstan '~ Kyrgyzstan Maldives Mongolia
+0.8C +25C +2.2C +2.2C +2.6 C +29C +2.4C +1.2C 22 C

Lithuania YLuxembourg Ma'\cl:glt:nia Moldova Monaco Montenegro J Netherlands Pakistan Russia
+2.6 C +2.4C +2.8C +2.3C +2.1C +1.1C +23C

+2.0C
N : ; ] : . Sri A North
orway Poland Portugal Serbia Romania San Marino Slovakia Bahrain lanka Taiwan PRCific
+1.2C +2.4C +2.0C +2.3C 425 © +2.3C +2.4C +£2.1C 11.0C 1L EC +10C

Thailand
+1.3C

Slovenia Spain Sweden Switzerland Ukraine
+2.4C 21 C +1.2C FAEC +2.7C

Burkina Uzbekistan Vietnam

Africa Angola Benin Botswana e Burundi
+1.4C +0.5C +1.4C FILIEC FIL.5 C +2.7C +1.4C
+1.4C
entral Dem. Rep. Equatorial
ameroo African Chad Comoros of the Djibouti uninea Eritrea eSwatini Oceania Australia
+1.2C Republic +1.5C +1.4C Congo +1.3C +1.1C +15C +1.0C +1.0C +09C
+13C + C .
Chile Colombia Ethiopia Gabon Ghana Guinea Y Guinea-Bissau Kenya Lesotho Brunei T?;Str
+1.0C +13C FIL2(C +1.2C +1.2C +1.4C +1.5C +14C +1.0C HININE +0 6OC
fiench) ® Liberi Lib Mad Malawi Mauriti Mozambi Namibi Indonesi Malaysi Kelshall N
Gulkne uyana iberia ibya adagascar alawi auritius ozambique amibia ndonesia alaysia RS auru
+1.5C +1.2C +1.5C +1.3C +13C +1.3C +1.2C +1.0C +1.1C +1.1C +1.3C
+1.2C R1L,E (€
q Papua
Suriname £ Niger Nigeria Rwanda Seychelles E'e%':z Somalia 2?#(&2 553522 Ze'\‘a?::w Palau New Philippines Samoa
+1.4C 11 6C +1.4C FIL.HEC +1.4 C +12C +1.4C +1.0C 11.4C +1.1C F1.0 € (__:lilr(;eg FL2 € +1.2C
U ' Sao Tome & . Western . . A Solomon :
ruguay 3 Sudan e Togo Uganda Tanzania e Zambia Zimbabwe Singapore EEms e Tonga Tuvalu Vanuatu  Antarctica
il EE \ I16C P +1.3C +1.3C +1.3C +1.4C +1.4C +1.1C +09C +1.3C 4Hol ) (© +0.6 C
+1.0C +2.1C +1.2C
Based on Berkeley Earth's Land+Ocean Dataset La ge grage Ocef Anomalies relative to the 1951-1980 climatology
+1. 92 F .17 F +1.04
http://www.berkeleyearth.org/data/ Black outlines indicate a new record year



Funded by
the European Union

aa Introduction to Climate Change Management
i FACULTY OF

PELMOB The science background of climate change and 4|\_ rECHaeTY OF

N~ University of Pristina 9|0b3-| Warming Na7 | kosovska miTRovica
4| Kosovska Mitrovica . .
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Uy 2023
Iceland
+0.8C +2.2C
SERBIA
North o
. Moldova +2.3°C
Macedonia
+20C +2.8C ' +2.3
Portugal Serbia Romania San M
+2.0C +2.3C +2.5C +2.3
Sweden Switzerland Ukraine
+1.2C +2.6 C
Botswana B:;k;ga GLOBAL
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+1.62°C
A Dem. Ren. =
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Evidence of Climate Change

https://berkeleyearth.org/globatemperaturereport-for-2023/
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Impacts of Climate Change

Factors Contributing to Global Temperature Change - Last 10 Years
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https://nsidc.org/seaice-today/seaice-tools/charcticinteractive-seaice-graph
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