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» 1850-1900 villarina kiyasla; Climate Change 2021

» 2001-2020 arasinda kiresel ylizey Uiz e
sicakligi 0.99 °C [0.84 - 1.10] arttu.

» 2011-2020 arasinda kiiresel ylizey
sicakligi 1.09 °C [0.95 - 1.20] arttu.

> Kaynak: (IPCC, 2022) (6. llerleme
Raporu)




Kuresel Sica

1850°den bu yana sicaklik artisi
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Kaynak: Meteoroloji Dairesi BHEE
https://www.bbc.com/turkce/haberler-dunya-51120658
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Miktarlari (IPCC, 2021)

(a) Effective radiative forcing
1750 to 2019
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(b) Change in global surface temperature

1750 to 2019

Climate effect through:
Carbon dioxide (CO>)

N20

CFC + HCFC
HFC

Methane (CH,)
Ozone (03)

H->0O (strat)
Aerosol-radiation
Aerosol-cloud
Sum

+100RNNTN

10 =05 0.0 0.5 1.0 1.5



» Artan kiresel sicakliklar - uzun vadede iklim faktorlerini
degistirir.

Iklim faktorleri: sicakhik, buharlasma, yagis, riizgar

Iklim degisikligi uzun vadeli degisiklikleri ifade eder.

Degisen iklim, havamizi daha asiri ve dngoérilemez hale
getirecek.

» Birkac derece fazla goriinmeyebilir. Ancak bu degisikligin
Dinya'daki bitki ve hayvanlarin sagligi Gzerinde buyuk etkileri
olabilir.

Iklim Degisikligi

YV V V




klim Degisikliginin Etki | -

» Artan sicaklik

» Buzullarin erimesi

» Deniz seviyesi ylikselmesi
» Asirl hava olaylari

» Biyocesitlilik kayiplari

» Su stresi

» Orman yanginlari

» Arazi kullanimindaki
degisiklikler

> Seller
» Kuraklik ve Collesme
» Okyanuslarin asitlenmesi

» Sektorel etkiler (enerji,
saglik, gida, turizm, ...)



Kuresel Sica

Year-to-date global surface temperature anomalies @

Anomalies relative to 1991-2020 for the ten warmest years
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“el‘e As daily temperatures rise across
(!nmes the planet, 2023 saw the global
average temperature soar to
Tl‘e record highs from July 4-7. P

The hottest day on record
reached 17.2°C on July 6, 2023.
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Both 2023 and the previous record year
(2016) saw temperature spikes due to the 13°C
combined impacts of global warming and
the El Nino climate pattern.
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VISUAL Note: Air temperatures measured at 2 meters above surface.
CAPITALIST Source: Climate Reanalyzer; World of Change: Global Temperatures @ @ Nvisualcapitalist @ @ @ @ com
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Rising temperatures in the world's oceans

Average sea surface temperature in 2011-2020 (degrees C),
compared to 1951-1980

Colder IR

Pacific St
Ocean

Source: ECMWF ERA5 (BB
https://www.bbc.com/news/science-environment-65339934



https://www.bbc.com/news/science-environment-65339934
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DAILY SEA SURFACE TEMPERATURE
Extrapolar global ocean (60°S-60°N)

Data: ERAS 1979-2023 « Last data: 30 Sep 2023  Credit: C35/ECMWF
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Buzullarin Erime

Arctic Daily Sea Ice Extent (millions of km?)
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https://earthobservatory.nasa.gov/features/Sealce



https://earthobservatory.nasa.gov/features/SeaIce

ANTARCTIC SEA ICE - JANUARY 2023
Data: ERAS & OS| SAF Sea Ice Index v2.2 « Credit C35/ECMWF/EUMETSAT

Sea Ice concentration Total sea ice extent
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Contributors to global sea sea level rise (1993-2018)

10
added water + thermal expansion
8
‘..’.’ added water
% 6 (mostly meltwater)
E
c
@ 4 global sea level
(from satellite)
2
thermal expansion
0
1995 2000 2005 2010 2015 2020
year NOAA Climate.gov
Adapted from SOTC 2018

https://www.climate.gov/news-features/understanding-climate/climate-change-global-sea-level



https://www.climate.gov/news-features/understanding-climate/climate-change-global-sea-level
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"~ Atmosferdeki All Yagisa Elverisli Su Miktal

Monthly Global Precipitable Water (in) (1940-2024) @BenNollWeather

Data: ERAS
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Atmosferin Su Tu in Ar

[ Global warming }
-

[ Water-holding capacity of the atmosphere 4 ]

¥ ¥ ¥

Produces Releases more Takes longer to
heavier rains latent heat recharge

Increased More Increased
flooding violent drought

N~ |
( Extreme weather

Environ. Res. Lett. 10 (2015) 070201 doi:10.1088/1748-9326/10/7/070201
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Iklim degisikligi sebebiyle hava olaylarinin;
» Boyutu ve gorilme sikligi artar

» Zamanlamasi degisir

» Konumu degisir



Okyanuslarin Asitlenmesi

OCEAN ACIDIFICATION
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https://www.researchgate.net/publication/319405916 Future of the sea ocean acidification



https://www.researchgate.net/publication/319405916_Future_of_the_sea_ocean_acidification

Okyanuslarin Asitlenmesi

Historical & Projected pH & Dissolved CO:
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As the ocean concentration of carbon dioxide increases, so does

acidity (causing pH to decline).

Source: Feely, Richard A., et al. (2006) Carbon Dioxide and Our Ocean Legacy. Pew Trust

(Micromoles/Kg)
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Su Stresi ~-

» Belirli bir zaman diliminde suya talebin su arzini asmasi (Avrupa Cevre
Ajansi)

» Tath su tiketiminin mevcut tatli su kaynaklarina orani (BM Gida ve Tarim
Orglitl - FAO)

» Yilda kisi basina disen kullanilabilir tath su miktarina gore:

* <1000 m3 su kithg
* 1000-1700 m3 su stresi
* >1700 m3 su zenginligi

» Turkiye’de kisi basina diisen kullanilabilir tatli su miktari: 1555 m3.



Iklim Degis
» Saglhk

» Eneriji

» Tarim

» Ormancilik

» Turizm

» Ulastirma

» Altyap!

» Sigortacihk
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https://agupubs.onlinelibrary.wiley.com/doi/epdf/10.1029/2018EF000945



https://agupubs.onlinelibrary.wiley.com/doi/epdf/10.1029/2018EF000945

Sektorel Etkiler

Zarar
2
®
Fayda
TA > TA > TA >
Tarim Deniz Ekosistemleri Su
Karasal Ekosistemler Biyolojik Cesitlilik Enerji
Ormancilik Kiy1 Sistemleri

Saglik

Sekil 3. Kiiresel ortalama sicaklik artislarina karsilik sektorlerin fayda-zararlar
(Morlot & Agrawala, 2004)

Sevim, B., Zeydan, O., iklim Dedisikliginin Tiirkiye Turizmine Etkileri, Cesme Ulusal Turizm Sempozyumu
Bildiriler Kitabi, izmir, s. 701-710, 2007



» Seller: hastaliklar, goc ve 6lim

» Sicaklik epizodlari: hastaliklar ve 6lim

» Vektorler: salgin hastaliklar

» Hava kirleticileri: solunum sistemi hastaliklari
» Gida glvenligi: yetersiz beslenme

> Ic karisikhklar: hastaliklar, gé¢ ve 8lum

> Iklim afetleri: mental saghk



Sagli

ektorline

Climate-related hazards

e Extreme weather events
® Heat / (
e Sealevel rise & - | Exposure
e Air pollution _‘ ® People & communities
e Vector distribution & ecology Soeseeees ¢ Health workforce
o Water scarcity _ § e |nfrastructure
e Reduced food production . e Energy systems

e Water systems

¢ Food systems
¢ Health systems

Vulnerability factors

e Demographic

e Geographical

¢ Biological factors & health status
e Sociopolitical

e Socioeconomic

e Health system capacity

e Gender & equity

il [ Health systems
Health outcomes i
& facilities
\/:
© wn 2 oy
Lo tSla o \ h £
| | -
Injury and mortality Heat-related Respiratory  Water-borne diseases Zoonoses Vector-borne Malnutrition ~ Noncommunicable Mental and Impacts on Effects on
from extreme illness illness  and other water-related diseases and food-borne  diseases (NCDs) psychosocial health care health systems
weather events health impacts diseases health facilities

https://www.who.int/news-room/fact-sheets/detail/climate-change-and-health



https://www.who.int/news-room/fact-sheets/detail/climate-change-and-health

Saglik - Vektor Kayna
ik_lim Degisikligi ve Enf-eksiy?n Hastaliklarn

S. Barcin OZTURK?
dAydin Adnan Menderes Universitesi Tip Faklltesi, Enfeksiyon Hastaliklari ve Klinik Mikrobiyoloji ABD, Aydin,

Tlrkiye

Oztiirk $B. Iklim degisikligi ve enfeksiyon hastaliklari. Evci Kiraz ED, editér. Iklim ve saghk. 1.
Baski. Ankara: Tiirkiye Klinikleri; 2022. p.5-11.
Makale Dili: TR

OZET

Klresel 1sinma ve istikrarsiz bir iklim, bulasici hastaliklarin klresel olarak ortaya cikmasi, tekrar canlanmasi ve
dedisen codrafyasinda sirekli artan bir rol oynamaktadir. iklim dedisiklidi, bazi hastaliklarin bulasmasini
sinirlarken, bazilar igin firsatlar yaratmaktadir. Ozellikle artropodlar tarafindan bulasanlar, iklim dedisikligine
karsi oldukca hassastir. Dang hummasi, sitma, hantavirlis ve kolera dahil olmak lzere yeni ve yeniden ortaya
cikan vektér kaynakh bulasici hastaliklar yaygin olarak gérilebilmekte, ylksek sicaklik ve sel nedeniyle artan
salginlardan sorumlu olabilmektedir. Aktif bir ajan olarak insanlar, iklim dedisikligi kaliplarinin ve sagliga
etkilerinin daha iyi anlasiimasini saglamak, sadlikli yasam tarzlarini ve kamu bilincini tesvik etmek igin
teknolojinin ve kaynaklarin etkin bir sekilde kullamimini iceren proaktif énlemler alarak ilgili saglik etkilerini
kontrol edebilirler. Iklim dedisikliginin sadlik tzerindeki etkilerine yénelik etkili erken uyar sistemleri
gelistirmek, halk saghgi bilinglendirme kampanyasi, kaynak paylasimi ve yer dedistirme icin protokollere ihtiyac
vardir.




Saglhk - Seller

KAYNAK TRT Haber HABER GIRI$ 21.08.2021 21:l  SON GUNCELLEME 21.08.202] 21:38

Sel felaketinde can kaybi 82 oldu » Selin ardindan saglikl suya
Kastamonu'da 71, Sinop'ta 10 ve Bartin'da 1 kisi olmak lzere sel felaketinde hayatini kaybedenlerin sayisi u I a § m a SO ru n u
82'ye yuikseldi.

» Kirli sularla bulasan hastaliklar
(E-coli enfeksiyonlari,
Sigellozis, Hepatit-A,
Leptospirozis, Giardiazis)

» Vektor (fare vb.) kaynakl
hastaliklar

» Deri enfeksiyonlari
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This map, produced from both in situ and satellite information (NDC/NOAA), shows the extreme deviation from the average
as recorded from June to August 2003. In some areas the difference exceeds 4°C. Climatological base period is 1988-2003.



Saglik - Hava Kirleticile

ATMOSPHERE-BIOSPHERE
INTERACTIONS (O;, CO,, CH, PM)

o mm mm e e mm mm m— mm mm m— m— m— m— e— e— e— — =

» Sicak glinlerde yer seviyesi .
ozonunun olusma ihtimalinin
artmasi

— 44

decreased
CO; uptake
mmm by plants

» Orman yanginlari sebebiyle

. gegeus more CO; increased increased plant §'§ §'§ T%
olusan hava kirliligi &higher ~ BVOC  O;formation  damage [
temperature  emissions crop
» Allerjenler losses

CHEMIAL
REVIEWS

Chemistry and the Linkages between Air Quality and Climate Change

Erika von Schneldemesser,* Paul S. Monks,* ¥ _]ames D. Allan,” S Lori Bruhmler, Plers Forster,
David Fowler Axel Lauer,"” A William T. Morga.n Pauli Paasonen,© Mattia nghl
Katerina Smde]arova,q[ and Mark A. Sutton"




How Does Climate Change Affect Food Safety? ‘\

L

Climate change can increase food- and water-borne disease risks in many ways. Many
pathogens, such as those responsible for cholera, are sensitive to changing temperatures,
rainfall and extreme weather. This diagram summarises some of the main mechanisms:

Climate change

Changes in
pathogens' growth,
survival &
virulence

Changes in temperature,
rainfall & sea levels

& ¢ N .

2

Contamination of Food scarcity can Water scarcity during
crops by faeces due cause dietary shifts droughts can
to high levels of towards more adversely affect
rainfall or flooding 'unsafe’ foods hygiene and sanitation
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http://www.who.int/mediacentre/factsheets/fs399/en/
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Climate Change 2014: Impacts, Adaptation, and Vulnerability. Part A: Global and
Sectoral Aspects. Contribution of Working Group Il to the Fifth Assessment
Report of the Intergovernmental Panel on Climate Change. Cambridge University
Press, Cambridge, United Kingdom and New York, NY, USA, pp. 709-754.
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Enerji Sektorune Etkiler -

Arz degisiklikleri Talep degisiklikleri

» Enerji kaynaklarinin » Enerji talebinde yuk artislari
etkilenmesi (6rnegin hidro (Ornegin yaz mevsiminde
elektrik, dalga enerjisi, rlizgar sogutma ihtiyacinin artmasi)
enerjisi) » Isinma sebebiyle kis

» Enerji nakil hatlarinin asiri doneminde daha az yakit
hava olaylarindan tuketimi

etkilenmesi



ar|m Sektorune Etkiler

How a single aspect of climate
change can make food less safe

Rising temperatures can affect food across the world by

Increasing the incidence Promoting higher uptake
of infections by food- and of toxic heavy metals in

waterborne pathogens staple crops Expanding harmful algal

blooms and affecting
2 Making plants more
susceptible to fungal
infections and mycotoxins

seafood safety
emerging in new regions

Driving plant pests into
new territories, potentially
leading to overuse of
pesticides

I
r J ‘
A Food and Agriculture
Organization of the
L United Nations

https://www.food-safety.com/articles/7190-how-is-climate-change-affecting-the-safety-of-our-food



https://www.food-safety.com/articles/7190-how-is-climate-change-affecting-the-safety-of-our-food

Ormancili

» Orman yanginlari
» Arazi kullanimindaki degisiklikler
> iStiIaCI turler A CO, A Temp A Exirame Events

A Rainfall windstorms, droughts)

> Tur kayiplari S e

Phenology Invasive Species «——|—— Fires
(Time of flowerlng and fruiting)

Impacts on Forest Structure and Composmon

Figure 1: Potential impacts of climate change on forest ecosystems: a complex set of linked factors
(CIFOR, World Agroforestry Centre and USAID (2009)

Species Growth




Yaz turizmi Kis turizmi

» Sezondaki degisiklikler (yazin asiri sicak > Kar ortlisiiniin ve kar glivenirligini
olmasi, bahar aylarinin turizme elverisli azalmasi
hale gelmesi) » Alcak rakimli bolgelerdeki kayak

» Plajlarin sular altinda kalmasi tesislerine kar yagmamasi

» Turizm talebindeki degisiklikler » C1g goriilme sikligini artmasi

» Kuraklik

» Su stresi

» Sicaklik carpmalari
» Orman yanginlari
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(Koenig & Abegg, 1997 )




Ula§t|rma Sektortne Etkiler

& 1 », - Limitson periods of construction activity. * Thermal expansion of piers.
Heat waves _._ * More energy for reefer transportation * Pavement integrity and softening.
1N and storage. + Deformation of rail tracks.
- ‘_ » Frequent interruptions of coastal low-lying _ .

AAAA - Flooding of terminal areas. potential damage) in low lying areas.
« Erosion of infrastructure support.

+* Changes in harbor facilities to accommodate

Intensity of ‘ . Ir}creas_e in weather related delays and higher tides and surges.

precipitation  *&* disruptions.
Increasing + Frequent interruptions of air services. * Greater probability of inf_rastmcture failure.
hurricane « Frequent and extensive evacuations of * Greater damage to port infrastructures.

t k coastal areas. + More significant flooding on hinterland
intensity « Debris on road and rail infrastructures. infrastructures.
Increase in arctic * Longer shipping season. * Damage to infrastructure because of the
+ More ice-free ports in northern regions. thawing of the permafrost.

temperatures « Availability of trans-arctic shipping routes.

https://transportgeography.org/contents/applications/climate-change-transport-infrastructure/climate-change-impacts-

transportation/



https://transportgeography.org/contents/applications/climate-change-transport-infrastructure/climate-change-impacts-transportation/
https://transportgeography.org/contents/applications/climate-change-transport-infrastructure/climate-change-impacts-transportation/

jaigs - in
drivers

Sensitivity to
climate change

Sign

Other drivers

Relative impact of climate
change to other drivers

* Freeze/thaw cycles

e Mode shifting
» Consumer and

commuter behavior
Insurance ® Temperature Negative for consumers * Population Less or equal in developing
e Precipitation ) ® [ncome countries
* Storm intensity Neutral for suppliers * Regulation

e Seasonal variability

e Product innovation

Equal or more in developed
countries

Winter tourism » Temperature 4 Negative e Population Much less

* Snow o Lifestyle

® Income
3 * Aging

Summer tourism  Temperature Negative for suppliers in low altitudes and latitudes | ¢ Population Much less

e Rainfall . . . . * Income

s TlBiidifess Positive for suppliers in high altitudes and latitudes | , Lifestyle

, > Neutral for tourists * Aging

Cooling demand e Temperature Positive for suppliers * Population Less

* Humidity N s * Income

« Hot spells egative for consumers * Energy prices

> * Technology change

Heating demand » Temperature : Negative for suppliers * Population Less

* Humidity . * Income

« Cold spells Positive for consumers « Energy prices

| > * Technology change

Health services * Temperature A Positive for suppliers * Aging Less

* Precipitation ; * Income

Negative for consumers « Diet/lifestyle

Water infrastructure | e Temperature \ Negative for water users e Population Less in developing countries
and services ® Precipitation itive f i ® Income lin develoned .

« Storm Intensity Positive for suppliers & Udlssnizstiati Equal in developed countries
Transportation e Temperature Negative for all users e Population Much less in developing

e Precipitation A . L ® Income countries

* Storm intensity Positive for transport construction industry % Urbyantsatior

e Seasonal variability * Regulation Less in developed countries

* Freeze/thaw cycles




Diinyada bu yil meydana gelen en biiylk 10 iklim felaketi
nedeniyle binlerce insan hayatini kaybetti ve milyonlarca kisi

yasadigi yeri terk etmek zorunda kaldi
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