Uveghazhatas és
klimavaltozas
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2. Egy kis filozéfia: valtozas?
3. Tunetek

4. Klimavaltozas — modellek
5. Miaz ok?
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Eghajlat vagy iddjar

A Meteorolc')giai Vilagszervezet, a WMO (World Meteorological Organization)
szerint:

= éghajlat az éghajlati rendszerek altal véges id6szak alatt felvett allapotok
statisztikai sokasaga. Az éghajlati rendszer az éghajlat kialakitasaért felelos
geofizikai kozegek — az atmoszféra (légkor), a hidroszféra (oceanok),
a litoszféra (szarazfoldek), a bioszféra (névény- és allatvilag) és a
krioszféra (gleccserek, ho- és jégtakarok) — Osszessége. Az éghajlat
egy ,eléggé hosszu” (altalaban 30 év), de véges idointervallum alatt felvett
Osszes légkori allapot egyittese a Fold egészén, amelyet a kiilonb6z6
szférak is befolyasolnak.

= jdojaras a légkor pillanatnyi allapotat jelenti egy adott helyen, amelyet a
légkor fizikai  allapothatarozdinak, példaul a homérsékletnek a
légnyomasnak, a paratartalomnak, a szélnek a segitségével jellemezhetiink.

Az idbBjaras tehat egyik naprol a masikra, vagy akar percrdl percre valtozhat,
mig az éghajlat gyakorlatilag az idGjaras (kevésbé valtozékony) idobeli és
térbeli atlagat jelent.
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BOUNDARY LAYER
(AND EXCHANGE
WITH FREE ATMOSPHERE)
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Global Conveyor Belt
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= Az éghajlatot befolyasoldo tobb, egymassal koélcsonhatasban lévo
komplex rendszer egyik eleme.

= Uveghdazhatas nélkiil nem lehetne élet a Foldon.

= FO okozdi: vizgdz, CO,, metan, N,O, egyéb gazok

= A komplex rendszer egyik kis elemének valtozasai is rendszerszintd
valtozasokat és kolcsonhatasokat gerjeszthetnek.

Az éghajlatot tobbszorosen 0sszetett rendszerek
kolcsonhatasa alakitja ki, sokszor nem egy idoben, sot hosszi
tavon jelentkezo hatasokon keresztiil.

Azaz egy adott valtozas, ,zavaras” hatasa az egész rendszert
befolyasolja.




Everything evolves

Mi valtozik?

J6 ez? Rossz ez?

Everything changes

Nem 6nmagaban a valtozas ténye
fontos, hanem annak sebessége!

Elég gyorsan tudunk-e
alkalmazkodni?
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A globalis valtozasok
megértéséhez az éghajlatot
befolyasold minden elemet

(atmoszféra, oceanok, biota...)
egy rendszerkent kell kezelni €s
azon belll az elemek
kdlcsdnhatasait vizsgalni — ez a
szemlélet egybefoglalja €s
egyben meg is haladja a
hagyomanyos tudomanyagakat
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Valtozik...de mit okoz a valtozas?

Meg tudjuk-e akadalyozni?
Tudunk adaptalodni?
Vannak ehhez jo gyakorlatok?



Tunetek
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A homérséklet emelkedése
Az Eszaki féltekén, foként a sarki régidban nagyobb mérték{i a felmelegedés
A szarazfoldek melegedése gyorsabb (temben zajlik, mint az dceanoké.

Gyakorlatilag az 6sszes tobbi kovetkezmény ebbdl szarmaztathato!
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Tunetek

Future emissions cause future additional warming

°C
> Very high CO, emissions
4 High CO, emissions
3 CO, emissions
2 Low CO, emissions
1 M Very low CO, emissions
0
-1
1950 2000 2050 2100

Forras: IPCC, 2021: Climate Change 2021: The Physical Science Basis. Contribution of Working Group | to the Sixth Assessment Report of the
Intergovernmental Panel on Climate Change [Masson-Delmotte, V., P. Zhai, A. Pirani, S.L. Connors, C. Péan, S. Berger, N. Caud, Y. Chen, L.
Goldfarb, M.I. Gomis, M. Huang, K. Leitzell, E. Lonnoy, J.B.R. Matthews, T.K. Maycock, T. Waterfield, O. Yelekci, R. Yu, and B. Zhou (eds.)].

Cambridge University Press. In Press.


https://www.ipcc.ch/report/ar6/wg1/
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Forras: WMO statement on the status of the global climate in 2013
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The science is in: 2016 was officially the hottest year ever
http://grist.org/article/the-science-is-in-2016-was-officially-the-hottest-year-ever/

L I
Record warmest Near average Record coldest

Guardian graphic | Source: Noaa
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Climate Change is Rewriting History Books
There hasn't been a cool month in 628 months
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https://www.theguardian.com/environment/climate-consensus-97-per-cent/2015/jan/22/oceans-
warming-so-fast-they-keep-breaking-scientists-charts/
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1900 2016

Average annual global marine heatwave days from 1900-2016
(HadISST, CERA-20C, ERSST, SODA, and COBE sea surface temperature datasets)
Source: Holbrook et al. 2020 CLIMATE @ CENTRAL



Tunetek - foldrajzilag?

" Surface-air temperature anomaly for 2019

Data source: ERAS

with respect to the 1981-2010 average
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Climate Hotspots
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Tunetek - foldrajzilag?

Haromféle ,climate hotspot”:

1. Deltak Afrikaban es Dél-Azsiaban

2. Fél-szaraz vidékek Afrikaban és Azsiaban

3. Gleccserek és hofiiggo vizbazisok (foleg Himalaja)

https://www.weforum.org/agenda/2016/11/climate-change-
hotspots-what-they-are-and-why-they-matter



Tunetek

Air Temperature (Lower Troposphere) |
Since 1958

Tempemm Over Land & Ocean Surfaces
Since Second Half of 19th Century

Greenland Ice Sheet
Since 2002

Temperature Over Land
Since Second Half of 19th Century

Sea Level
Since Late 19th Century*

--Red indicates record or near-record levels
*In report, analysis from 1993-2012

V'I August 2013 | State of the Climate in 2012 NOAA's National Climatic Data Center 3
/ -



Az Eszaki sark kdrnyezetében
a felmelegedes a
legintenzivebb, melynek okai

* A ho és jeg eltlinésével a
foldfelszin szinének valtozasa — a
sotétebb szin tobb hot nyel el

* Vékonyabb felszin kozeli
atmoszféra réteg, mint a
trépusokon

e A jeg olvadasaval felszabadul6
ocean rengeteg hot tud nyaron
elnyelni, majd télen kiengedni

Kovetkezmények: Eszaki Sarkkor

©2004, ACIA

85-90% Reflected
by snow

20% Reflected
by vegetation
and dark soil

Glacier

10% Reflected
by ocean water




ARCTIC IS WARMING TWICE AS FAST AS THE GLOBAL AVERAGE

72

Arctic
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NOAA Climate.gov



ARCTIC HAD WARMEST YEAR ON RECORD

Kara Sea

Barents Sea

Chukchi Sea

Oct 2015-Sep 2016 difference from average temperature
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Global Sea Ice Area 1978 - 2017
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Sea lce Concentrations from Nimbus-7 SMMR and DMSP SSM/1-SSMIS Passive Microwave Data (NSIDC-0051), Near-Real-Time DMSP SSMIS Daily Polar Gridded Sea Ice Concentrations

https




2 2016
)
) l Arctic sea-ice extent* L SSTA
o —— —.
N o Maximum : \\!‘
— X ‘ .
o o i Iy
S f Minimum § : |
T > Mumanskg  FINLAND
o -? KirkenesQ DENMARK
GC) 8 Tromsa© SWEDEN l
= . | NORWAY
- 4 .
9 q_d A'cuf_f‘i(},ﬁ r OCEAN @ North Pole
O 1 et
:
£ -
2O . “"w  ICELAND
© > ALASKA P> GREENLAND
qu 8 to UNIIED . 1o DENMARK
;. ) Aﬁcharzqeo e .
£ B W G
; (4v] . } Py -~ 4
S Y
) CANADA { ~
o
E Source: National Snow and Ice Data Centre * Area of ocean with at least 15% sea ice

Nemcsak a jég, hanem a szarazfold hdboritasa is csokken! Valamint az 6rok
fagy birodalma is 6sszébb huzodik, ami mocsarak kialakulasaval jar.



. Jason Box W Follow
@climate_ice

If even a small fraction of Arctic sea floor carbon is released to the
atmosphere, we're f'd.
5:43 PM - 20 Jul 2014

1,129 RETWEETS 426 FAVORITES o T3 W

http://motherboard.vice.com/en_ca/read/if-we-release-a-small-fraction-of-arctic-carbon-were-fucked-climatologist




= Helyszin: Yamal félsziget, Szibéria

= Idopont: 2014 nyar

= Ok: metan szivargas (9.6% metan koncentracio
a kraterben, levegd: 0.000179% metan)

Az eddig 6rok fagy birodalma olvad:

= 2012 és 2013 nyara 5°C-kal melegebb volt az
atlagnal

= Az elmult 20 évben az 6rokfagy talaja 20 méter
mélyen 2°C-ot melegedett a melegebb
levegdnek koszonhetden

A szibériai fagyott talajban és tengerfenékben
metan van bezarva, metan hidrat formajaban, ami
az olvadassal kilép a légkorbe!

http://www.nature.com/news/mysterious-siberian-crater-attributed-to-methane-1.15649




= A globalis vizkészletek 1%
van gleccserekben, de sok
helyen ez az egyetlen
édesviz forras

= Ezért olvadasuknak sulyos
hatasuk van a lokalis
gazdasagra és globalis a
tengerszintek emelkedésére

= Marzeion et al. (2014):
1851-2010 kozott az emberi
tevékenység a gleccser
olvadas 25%-ért felelos, az
elmult két évtizedben
viszont 69%-aért

Distribution of glaciers and ice

Glaciers are highly sensitive indicators of climate change, their area and volume
are affected by near- and long-term temperature and precipitation.

Glaciers / :ﬁ’ 2 .-—"’ GREENLAND _ . N
ice sheets : E{ ”f” 5 Q\ﬁ
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, Ocean
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MELTING OF MOUNTAIN GLACIERS HAS ACCELERATED SINCE 2000

yearly ice loss (meters of water equivalent)
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Gleccserek olvadasa:
= Eurdpa alpesi gleccsereinek hossza 1850 ota a felére csokkent

= Chacaltaya gleccser, Bolivia — kornyék viz ellatasaban és turizmusban nagy szerepet
jatszott — belathatatlan hatasok.
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© The World’s Highest Elevation Ski Resort = Chacaltaya, Bolivia
@ 17,785-Feet | Closed Due to “"Unprecedented” Glacial Retreat

CHACALTAYA GLACIER PROJECTED MELTING
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https://www.theguardian.com/environment/2016/nov/28/

shrinking-glaciers-state-of-emergency-drought-bolivia/

Shrinking glaciers cause state-of-
emergency drought in Bolivia

Climate News Network: Three main dams supplying water to La Paz and El Alto
are no longer fed by Andean glaciers and have nearly run dry
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https://www.weforum.org/agenda/2016/08/the-third-pole-what-it-is-and-how-it-could-
affect-the-lives-of-a-billion-people




Kovetkezmenyek

Ilyen mennyiségl jég elolvadasanak az
egesz bolygora nézve sulyos
kdvetkezményei lehetnek:

Tengerszintek emelkedése

Eldvilagra gyakorolt hatas — flora
Osszetétel valtozas, vandorlasi
szokasok megvaltozasa, fajok eltlinése

Tengerviz sotartalmanak valtozasa —
tengeraramlatok modosulasa

Sarkkoron bellil: csapadék mennyiség
no, folyok hozama nd, hdboritas
csokken, orokfagy hatara délebbre
huzodik

Szén korforgas megvaltozik

Sa’l\}tier
$8 1967 - 1‘_972\

R -7
. Less salty

{than 1950-
1959 baseling)

©2004, ACIA



Tengerszint emelkedes

Tengerszintek emelkedése:

= a tengerek szintje 10-25 cm-rel
emelkedett

= a hullamok magassaga 50%-kal
nott

= elOrejelzés: 2100-ra a tengerek
szintje jelentosen emelkedhet
(Velence, Tokio, Kiotd,
Banglades, Florida)




Tengerszint emelkedes

,Solomons town first in Pacific to

. e Bismarck Sea
relocate due to climate change @
|Papua New
. Guinea
= Solomon szigetek: Choiseul (1000 Solomon Sea

lakos) Taro szigetén (korall atoll)
kevesebb, mint 2 méterrel van a
tengerszint felett

= Sériilékenység: viharok, tsunamik és a
tengerszint emelkedése

= Egy szakértdi csapat megvizsgalta az
adaptacid lehetOségeit és ezt talalta a
legjobbnak.

= Egy teljesen Uj varost épitenek egy
nagyobb, biztonsagosabb szigeten

= Finanszirozas?

Coral Sea

Queensland
Brishane
o}

Google
http://www.reuters.com/article/2014/08/15/us-foundation- New Saiith :
climatechange-solomons-idUSKBNOGF1AB20140815
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Extrem idojarasi esemenyek

Bloomberg:
,California Drought Transforms Global Food Market”

http://www.bloomberg.com/news/2014-08-11/california-drought-
transforms-global-food-market.html

U.S. Drought Monitor Flond Parstas o 18

alid 8 a.m. EOT

Croughl Impact Types
= Delinestes dominant impacts

5= Shoet-Tern, typically lass than
& months (e.g. agriculure, grasslands)

L = Lang Tarm, typcally gre ater than
B months (e.g. hydrology, ecology)
Intensily
[] D0 Abnormaley Dry
EBrad Rippey N vd ' [C] D1 Moderate Orought
U s Department of Agncullure ) B B D2 Severe Drought
‘SL s I D3 Extreme Drought
W 4 Excentional Drought




= szivroham, léguti megbetegedések (hohullam)
= tropusi betegségek mar nem csak az ,eredeti helyeken” (itik fel a
fejiket, a vektorok képesek (j teriileteket is meghoditani

= Példaul Dengue laz — szinyog altal:

2001 2002

Dead Birds Submitted Tested Positive for
for Testing | West Nile Virus


http://www.biomedcentral.com/1471-2458/14/781

[ jelentett esetek 2017-ben
[ jelentett esetek 2011 és 2016 kozott
[7] nem jelentettek esetet

https://hvg.hu/elet/201835 lazas_semmitteves



Migrate to head
and mosquiro's

/ proboscis

BAFER -MEALTHIEN - *EOFLE™

hitp:www dpd. ode. govidpdx

(L3 larvae anter beta wound)

e TRIETEN
L1 larvae
Mosquito takes
Mscrofilariae a blood meal
© "o to igssts mrtirise)
Malpighian tubul
T\ -
A = Infective stage QA
=[x
A .y \ Aduiis produca microfiariae
Adults in pulmenary that typically are found in
arteries, porpheral blood,

’ Y ;7 . .. s % ry TRENDS in Parasitolagy. . , i -
= A ragadozok szivfergesseget a Dirofilaria immitis nevu fonalferegfaj o o0zza. yfereg kifejlett

egyedei atlagosan 12-30 cm hosszuak, foként a szivben és a tiido ereiben éloskddnek.
= A betegség korabban jellemzden a tropusi, szubtrépusi teriileteken volt elterjedt, az elsd
itthon fert6zodott kutyardl 2009-ben szamoltak be. Az elmult 2-3 évben ugrasszerien
megnott a hazai esetek szama.
https://kutyabarathelyek.hu/hu/hirek/reszletek/mindent-a-szivfergessegrol/



Projected Vegetation, 2090-2100

©2004, ACIA / Map ©Clifford Grabhorn

I Polar Desert / Semi-desert
I Tundra

P Boreal Forest

I Temperate Forest

I Grassland @ Spawning areas

~ Juvenile areas
@ Main feeding areas

Es még: fajok kihalasa, valamint nem S = i migouon

< Feeding migrations

oshonos fajok megjelenése ' ek et
(invaziv fajok). ' o

©2004, ACIA / Map ©Clifford Grabhorn




Europa éghajlata

5 ) Eana

AT: Increased coastal erosion and.
flooding; stressing of marine bio-systems
and habitat loss; increased tourism

TU: Thawing of permafrost;
decreased tundra area;
.increased coastal erosion and

BO: Waterlogging; eutrophication of lakes
and wetlands; increased coastal flooding
and erosion; increased wipter storm risk;

flooding

* pressure on coasts; _greéter winter storm
‘risk and vulnerability of transport to
winds

reduced ski season

o4

%

CE: Increased frequency and
magnitude of winter floods;
increased variability of crop yields;
increased health effects of
heatwaves; severe fires in drained
peatland

MT: Glaciers disappearing; reduced
snow cover period; upward shift of
tree line; severe biodiversity losses;
reduced ski season; increased rock -
fall -

7

. 5\%ij~

ME: Reduced water availability; increased drought; severe biodiversity losses; increased forest
fires; reduced summer tourism; reduced suitable cropping areas, increased energy demand in
summer, reduced hydropower; increased land loss in estuaries and deltas; increased salinity
and eutrophication of coastal waters; increased health effects of heatwaves

"l g ) S
af D

—

ST: Decreased crop yield;
increased soil erosion;
increased SLR with positive
NAQ; increased salinity of
inland seas
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1970-2000 vs. 1980-2010

| EURERE
0as°c |§
| +0.05°C
B 063°C
Bl +050°C
Bl 045°C
B 073°C
Bl :o5s°C
B -010°C
B 040°C
Bl 056°C

021°c |}

B +032°C

http://www.met hu/omsz/OMSZ_hirek/index php?id=1308&hir=Atalla
s_az_1981%E2%80%932010-es_eghajlati_normalra
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Magyarorszag eghajlata

1970-2000 vs. 1980-2010

| 101,3%
2%
B 111,0%
96,6% ||
| 102,7%
98,9% |
99,7% |
B 1059%
s
97,1% [ B o6
97,9% || B 1045 - 106
- 103 - 104.5
. i = 101.5-103
[ 1 100-1015
§ 1032% [ <100%

http://www.met hw/omsz/OMSZ_hirek/index php?1d=1308&hir=Atalla
s_az_1981%E2%80%932010-es_eghajlati_normalra




= Emellett még szamos kozvetett hatasa van, amig 6sszefiiggd
haldzatot alkotnak, kihatva élovilagra és tarsadalomra egyarant.

= Mérséklése orszagok kozti egyittmikodeést kivan.

= Fontos felkésziilni az alkalmazkodasra is, ami foldrajzi helytdl
fliggden mas és mas teendoket takar.

= |Leényeges a folyamatok és trendek megértése, €s ezaltal
megbizhatdbb el6rejelzések ismerete a felkésziiléshez.




NASA Climate Time Machine http:\\climate.nasa.gov

Climate Time Machine

This series of visualizations shows how some of Earth's key climate
indicators are changing over time.

SELECTATOPIC

@ O @.uF

Global

Sea Ice Sea Level Carbon Dioxide
Temperature

Google Earth Timelapse https://earthengine. google com/tlmelapse/

Google Earth Engme FAQ TIMELAPSE  DATASETS
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3 1984 22 S




CSI012/CLIM001/CLIMO03: Global and European temperature

CLIMO002:
CLIMOOS:
CLIMOO7:
CLIMOOS:
CLIMOO9:
CLIMO10:
CLIMO11:
CLIMO12:
CLIMO13:
CLIMO43:
CLIMO044:
CLIMO45:

Mean precipitation
Storms

Glaciers

Snhow cover

Greenland ice sheet
Arctic and Baltic sea ice
Permafrost

Global and European sea level rise
Sea surface temperature
Ocean acidification
Ocean heat content
Storm surges
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& Climate gov

science & information for a climate-smart nation _

L) Maps & Data QT Ra T O About | Contact 1 FAQs \ SiteMap | What's New? « EIN
Featured on Climate.gov 1 2

2017 Arctic sea ice minimum
comes in at eighth smallest on
record

September 21, 2017

w National Oceanic and
V Atmospheric Administration

U.5. Department of Commerce

{ NEWS & FEATURES
Filed in: News & Features

International report confirms 2016 was
warmest year on record for the globe

Last year marked the 3rd consecutive year of record warmth

4 4 6% 02 3 [ N ok [IF

= Havi és éves klima beszamolok (,,State of the climate 2016")
= Adatbazisok és térképek (hdmérséklet, aszaly, glecser, tengerszint...)
= Széls6séges idojaras térkép

http://www.noaa.gov/climate
https://www.climate.gov/maps-data
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CANADA

A wildfire destroyed large parts of Fort
McMurray (Alberta) in early May and
became the costliest natural disaster
in Canada’s history.

ALASKA

2016 was the warmest year

for the state since records
began in 1925.

NORTH AMERICA

Mexico had its warmest year on record, the
contiguous U.S. had its second warmest,
and Canada had its fourth warmest in their
respective national records.

EASTERN / CENTRAL NORTH
PACIFIC HURRICANE SEASON

Above-average activity. 143% of normal ACE.

21 storms, 12 hurricanes.

HURRICANE PALI

(7-14 Jan)

Earliest storm on record in central
North Pacific basin and third closest to
the equator on record globally.

ikatorok

ARCTIC SEA ICE EXTENT

During its growth season, the Arctic had its smallest
annual maximum extent for the second year in a row.
During its melt season, the Arctic reached its 2nd
smallest minimum extent on record (tied with 2007).

ATLANTIC HURRICANE SEASON
Above-average activity. 148% of normal ACE.
15 storms, 7 hurricanes.

Q_/HURRICANE MATTHEW
(28 Sep-9 Oct)
Matthew was the first category

5 hurricane in the North Atlantic
since Felix in 2007. The storm
severely impacted Haiti, Cuba,
the Bahamas, and parts of the
southeastern U.S. More than
1,000 fatalities were reported
and thousands of homes and
buildings were destroyed.

EUROPE

Europe experienced its 3rd warmest year, behind only
2014 (record warm) and 2015 (2" warmest), making
the past three years the three warmest in the 107-year
continental record. The average winter (Dec 2015-Feb
2016) temperature was record high.

ASIA

Asia observed its 3rd warmest year on record,

TYPHOON LIONROCK

(16-31 Aug)

Lionrock impacted northeastern areas of the
Democratic People’s Republic of Korea (DPRK),
where rainfall of up to 320 mm in four days led
to catastrophic flooding and 133 fatalities.

behind 2015 (record warmest) and 2007 (2nd
warmest). Apr, Aug, and Sep were each record
warm, while Oct and Nov were both cooler
than their long-term averages. /

/CHINA

China observed its wettest year
isln;:gsr;a:tlonal records began
n g

INDIA

India reported its warmest year since
records began in 1901. Eight of its
warmest 10 years have occurred since

WESTERN PACIFIC OCEAN
TYPHOON SEASON
Average activity.

30 storms, 13 typhoons.

2000. NORTH INDIAN OCEAN
CYCLONE SEASON SOUTH PACIFIC
Near-average activity. OCEAN CYCLONE
5 storms, 1 cyclone. SEASON
Average activity.
SOUTH INDIAN OCEAN 8 cyclones.
CYCLONE SEASON

Below-average activity.

SOUTH AMERICA

Bolivia experienced its worst drought in the past 25
years. Northeastern Brazil drought continued for 5th

consecutive year.

AFRICA

(0 ATMOSR,
o8 S

1,

WATIONA
<% g,
%
o
€ MovIS™

)
% o
> <
qulnl oF ¢

agricultural losses.

Southern Africa experienced two
consecutive poor rainy seasons,
with rainfall well below average in
both 2014/15 and 2015/16, leading
to serious drought and substantial

8 storms, 5 cyclones.

AUSTRALIAN CYCLONE SEASON

Below-average activity. Lowest number of named

storms since reliable records began in 1970.
7 storms, 3 cyclones.

AUSTRALIA

Australia observed its 4th warmest
year in its 107-year national record.
Tasmania was record warm. Nine of
the past 10 years (excepting 2010)
have been warmer than average

mNTARCT IC SEA ICE EXTENT
Record low values in austral spring contrast with record high
values during 2012-14.

FiG. I.1. Geographical distribution of selected notable climate anomalies and events in 2016.

and 7 of the 10 warmest years have
occurred since 2005.

Please Note: Material provided in this map was compiled from NOAA's NCE| State of the Climate Reports, the WMO Statement on the Status of the Global Climate in 2016 (WMO-No. 1189),
and authorship for this report. For more information please visit: https://www.ncdc.noaa.gov/sotc
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Klimamodellek segitenek megérteni a folyamatokat és okozatokat.
Folyamatos fejlodés...

= Meérések pontosabbak és részletesebbek
= Adatfeldolgozas gyorsabb
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Cubasch, U., D. Wuebbles, D. Chen, M.C. Facchini, D. Frame, N.
Mahowald, and J.-G. Winther, 2013: Introduction. In: Climate Change 2013:

Assessment Report of the Intergovernmental Panel on Climate Change

)
=
L
(3]
=
=
-]
(5]
>
S
=
8
IS
<
o
=
%)
S
@
N—r
>
2
=)
=
=
=
[a
°
c
S
X
[
m
>
S
X
>
%)
(5]
S
T
Z

The Physical Science Basis. Contribution of Working Group | to the Fifth

<
o)
c
S
=
5]
[72}
(@}
m
)
c
2
<
X
[72]
—
o
c
2
|—
=
—
@
S
<
[a
X
O
£
o
m)
L
|—
—
]
4
(]
2
£,




Valtozas: CO, kihocsatas

Carbon dioxide (GtCO./yr) Selected contributors to non-CO, GHGs

Methane (MtCH./ yr)
140 800 S5P3-7.0
S5P5-8.5 600
120 00 55P5-8.5
|
200 SSP1-2.6
100 0 55P1-1.9
2015 2050 2100
80 33F3-7.0 Nitrous oxide (MtN,0/yr) <SP3.7.0
20 '
— 55P5-B5
S5P1-2.4
S5P1-1.9
40 U
2015 2050 2100
20 One air pollutant and contributor to aerosols
Sulfur dioxide (MtSO./vr)
0 120
N S5P1-2.6
R SSP1-1.9 0
20 B
B 40
2015 2050 2100
0
2015 2050 2100

Forras: IPCC, 2021: Climate Change 2021: The Physical Science Basis. Contribution of Working Group | to the Sixth Assessment Report of the
Intergovernmental Panel on Climate Change [Masson-Delmotte, V., P. Zhai, A. Pirani, S.L. Connors, C. Péan, S. Berger, N. Caud, Y. Chen, L.
Goldfarb, M.I. Gomis, M. Huang, K. Leitzell, E. Lonnoy, J.B.R. Matthews, T.K. Maycock, T. Waterfield, O. Yelekci, R. Yu, and B. Zhou (eds.)].

Cambridge University Press. In Press.


https://www.ipcc.ch/report/ar6/wg1/

Kiima modeliek eredménvei

a) Annual mean temperature change (°C)
at 1 °C global warming

Observed change per 1 °C global warming Simulated change at 1 °C global warming

=

Warming at 1 °C affects all continents and
is generally larger over land than over the
oceans in both observations and models.
Across most regions, observed and
simulated patterns are consistent.

b) Annual mean temperature change (°C) Across warming levels, land areas warm more than oceans, and the Arctic
relative to 1850-1900 and Antarctica warm more than the tropics.

Simulated change at 1.5 °C global warming Simulated change at 2 °C global warming Simulated change at 4 °C global warming

0 051 152 25 3 35 4 455 55 6 65 7 >
Change (°C) -

Forras: IPCC, 2021: Climate Change 2021: The Physical Science Basis. Contributibvﬁ"6'f%orking Group | to the Sixth Assessment Report of the
Intergovernmental Panel on Climate Change [Masson-Delmotte, V., P. Zhai, A. Pirani, S.L. Connors, C. Péan, S. Berger, N. Caud, Y. Chen, L.
Goldfarb, M.I. Gomis, M. Huang, K. Leitzell, E. Lonnoy, J.B.R. Matthews, T.K. Maycock, T. Waterfield, O. Yelekci, R. Yu, and B. Zhou (eds.)].

Cambridge University Press. In Press.


https://www.ipcc.ch/report/ar6/wg1/

Summer, RCP4.5 Winter, RCP4.5

Projected change in annual, summer and winter temperature for the forcing scenarios RCP4.5 and RCP8.5

oC [ ‘ :] 0 500 1000 1500km
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c) Annual mean precipitation change (%) Precipitation is projected to increase over high latitudes, the equatorial
relative to 1850-1900 Pacific and parts of the monsoon regions, but decrease over parts of the

subtropics and in limited areas of the tropics.

Simulated change at 1.5 °C global warming Simulated change at 2 °C global warming Simulated change at 4 °C global warming

Relatively small absolute changes
may appear as large % changes in

regions with dry baseline conditions 40 =30 200 A0 0 100 20 0 40 ==

€ 9, >
Drier Change () Wetter

Forras: IPCC, 2021: Climate Change 2021: The Physical Science Basis. Contribution of Working Group | to the Sixth Assessment Report of the
Intergovernmental Panel on Climate Change [Masson-Delmotte, V., P. Zhai, A. Pirani, S.L. Connors, C. Péan, S. Berger, N. Caud, Y. Chen, L.
Goldfarb, M.I. Gomis, M. Huang, K. Leitzell, E. Lonnoy, J.B.R. Matthews, T.K. Maycock, T. Waterfield, O. Yelekci, R. Yu, and B. Zhou (eds.)].

Cambridge University Press. In Press.


https://www.ipcc.ch/report/ar6/wg1/

,Hozzarendelés tudomany” —
szélsOséges események okaért
mennyiben felels a
klimavaltozas, miért fejlodik?

1. ToObb szélsoséges esemény:

egyszerlbb
megkulonboztetni a jelet a
hattér zajtol.

2. Jobb adatok

3. Gyorsabb szamitogépek

https://thinkprogress.org/link-weather-
climate-change-
ab7d056f6628/#.x46659jx1

height (feet) above 19832001 MLLW (mean lower low water)

14

The ten top high-water events
at lower Manhattan

12 (NYC/Battery Park, 1900-2012)

storm surge

9 fraction of high water
attributable to sea
Yo rige since 19500

tide level
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https://www.ipcc.ch/report/ar6/wg1/

Miert valtozik?

IDCC

INTERGOVERNMENTAL PANEL oN ClimaTe change

2013/20/PR

IPCC PRESS RELEASE

27 September 2013

Human influence on climate clear, IPCC report says

STOCKHOLM, 27 September - Human influence on the climate system is clear. This is evident
in most regions of the globe, a new assessment by the Intergovernmental Panel on Climate
Change (IPCC) concludes.

xtremely likely that human influence has been the dominant causg2 of the observed warming
since the = : } t own, thanks to more and better
observations, an improved understanding of the climate system response and improved climate

models.

Warminmn in tha rflimata evetam ie nnannivaral and cinrcra 10RMN manwy rhannac hava hoaan
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Global Flows of Carbon

(Petagrams of Carbon/Year)
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Pg: a unit of mass equal to 1,000,000,000,000,000 grams.


http://www.whrc.org/carbon/images/GlobalCarbonCycleLG.gif
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® Friedlingstein, P.etal., 2019: Global Carbon Budget 2019. Earth System Science Data, 11, 17831838, https://www.earth-
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IDCC @) @&

INIERGOVERNMENTAL PANEL oN ClimaTe chanee wHMo UNEP

The Intergovernmental Panel on Climate Change (IPCC) is the leading international body
for the assessment of climate change.

Established by UNEP and WMO in 1988 to provide the world with a clear scientific view
on the current state of knowledge in climate change and its potential environmental
and socio-economic impacts.

The IPCC is a scientific body. It reviews and assesses the most recent scientific,
technical and socio-economic information produced worldwide relevant to the
understanding of climate change. It does not conduct any research nor does it
monitor climate related data or parameters.

The main activity of the IPCC is to provide at regular intervals Assessment Reports of the
state of knowledge on climate change.



\ IPGC - 4th assessment report, 2007

=  Working Group I:
= "The Physical Science Basis"

CLIMATE CHANGE 2003

fu u'cu"\llw A\ll\l'!ll.ﬂllll ]

= Working Group II Report
= "Impacts, Adaptation and Vulnerability"

CLIMATE CHANGE 2007
SUTMGATHMS O F CRIME T CHLLSCE

= Working Group III Report
= "Mitigation of Climate Change"

= The AR4 Synthesis Report




Nobel hékedij, 2007

= IPCC (Intergovernmental Panel on Climate Change - éghajlatvaltozasi
kormanykozi testiiletet 1988)

= klimavaltozas éghaijlattani vonatkozasai, hatasai, megel6zése, a hozza vald
alkalmazkodas lehet6sége, mddszertanok kidolgozasaval amelyekkel
megbecsiilhetd az Giveghazhatasu gazok kibocsatasanak és elnyelésének
mértéke

= tudomanyos bebizonyitottak, hogy a cselekvés tovabb nem halogathato

= bebizonyitottak, hogy szamos olyan megoldasi lehetdség van, amelynek

bevezetése nem csokkenti a fejlodést: hazak szigetelésével, az
energiahatékonysag novelesevel

Urge-Vorsatz Diana




\ IPGC - 5th assessment report, 2014

N P
alad.' 75" o \

Three Working Group (WG) Reports and a Synthesis Report
= WG I: The Physical Science Basis

= WG II: Impacts, Adaptation and Vulnerability
= WG III: Mitigation of Climate Change
= AR5 Synthesis Report (SYR) - October 2014

More than 800 authors, selected from around 3000 nominations
http://www.ipcc.ch/report/ar5/

lnce _.Jhce

CLIMATE CHANGE 2014
CLIMATE CHANGE 2014

Mitigation of Cimate Change




Sixth Assessment Report | CC @ ‘;

WORK'NG GROUP l INTERGOVERNMENTAL PANEL ON Climate change j
The Physical Science Basis 5
. ipcc

INTERGOVERNMENTAL PANGL ox CHimate change

Climate Change 2021

Available
to read
now

#IPCC

#ClimateReport




\ | IPCC - 6th assessment report, 2021

CO, Sea level Arctic seaice Glaciers
concentration rise area retreat
Highest Fastest rates Lowest level Unprecedented
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(7)) Global surface temperature increase since 1850-1900 (°C) as a function of cumulative CO, emissions (GtCO,)
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« ENSZ éghajlat-valtozasi keretegyezménye
 Rio de Janeird, 1992 (Magyarorszag 1994-ben)
« 1994-ben lépett életbe, 197 orszag irta ala

. Az alairok elismerték, hogy az liveghazhatasu gazok A
a Fold okoszisztémajat megbontjak. VV

o Cél: UHG légkori koncentracid stabilizéldsa,

kapcsolatos tajékoztatas, kutatas és m C v

monitoring/jelentés p)/

 Kibocsatas csokkentési célok, eloszor Kiotdban
fogalmazodtak meg (COP3) (Kyoto Protocoll)
Unlted Nations Framework

e COP — Conference of Parties Convention on Climate Change
« COP21 (2015) — Parizsi megallapodas, 1,5°C-os cél

(NDC — Nationally determined contributions)
« Idén COP26 (Glasgow) — Parizsi megallapodas

végrehajtasa: 2030-ig legalabb 45%-kal csokkenteni

a kibocsatast, 2050-re karbon semlegesség
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118 Private Jets Take Leaders To
COP26 Climate Summit Burning
Over 1,000 Tons Of CO2

Ollie A Williams Senior Contributor @
2" Wealth Management m
) I cover European and global business news.

https://www.forbes.com/sites/oliverwilliams1/2021/11/05/118-private-jets-take-leaders-to-cop26-climate-summit-burning-over-1000-tons-of-co2/



Garbon Inequality
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population growth 1890-2015 emissions 1890-2015 budget for 1.5C

weest §RRHHHHHH
FEeeeeeeee

MIDDLE iiiiiii‘ii
“ IRReTeTINe
fhitefeeee
fhettTieee
feefeeeeee
rores 4988999999
sefeieeee
Fetistieee 5%

Pai capita income threshold [SPPP2011] of richest 1%: SL09k; richest 10%: $3Bk; middle 40%: S8k; and bottom S0%: less than SEk
Globalcarbon budget from 1930 for 33% risk of exceeding 1.5C: 1,205Gt,

Remaining
carbon
budget will
be depleted
by 2030
without
urgent action

Used
1980~
2015

T%

https://www.oxfam.org/en/research/confronting-carbon-inequality




Garbon Inequality
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© Total subsidies as % of GDP (MER) @& Oil Electricity Gas Coal

https://www.iea.org/data-and-statistics/charts/value-of-fossil-fuel-subsidies-by-fuel-in-the-top-25-countries-2020
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N “‘0?0\‘6 Climate change to displace 15 million
wF 9\6\ Bangladeshis by 2050 Q

Tribune Online Report, Rehan Kabir Published at 02:31 PM December 09, 2016
Last updated at 05:37 PM December 09, 2016

https://www.theguardian.com/global-development/2016/oct/17/climate-change-could-drive-122m-more-people-
into-extreme-poverty-by-2030-un-united-nations-report
https://motherboard.vice.com/en_us/article/4xa5wn/extreme-weather-forces-26-million-people-into-poverty-
each-year-world-bank
https://www.theguardian.com/sustainable-business/2016/nov/15/drought-floods-water-cost-study-morrocco-
climate-summit?CMP=share_btn_fb
http://www.dhakatribune.com/bangladesh/2016/12/09/climate-change-displace-15-million-bangladeshis-2050/



FILM

BREAKING BOUNDARIES
THE SCIENCE OF OUR PLANET

Breaking Boundaries: The Science Of Our
Planet

2021 | [7+]| | 1h 14m | Documentary Films

David Attenborough and scientist Johan Rockstrém examine Earth's
biodiversity collapse and how this crisis can still be averted.

Starring: David Attenborough, Johan Rockstrém
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