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Forras: 0sszeallitva az ODYSSEE NMS (2007) alapjan, mint Aleksandra Novikova éltal idézet! ———






Retrofit of Vienna Technical University building to energy plus level

NAUSTRIAN Schéberl & Psll GmbH
[ WORLD BAUPHYSIK und FORSCHUNG
SUMMIT
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Zéro Energias 4 lakasos tarsashaz
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Forrasok: Urge-Vorsatz, Diana, et al. "Locking in positive climate responses in cities." Nature Climate Change 8.3 (2018): 174
és

Diana Urge-Vorsatz, et al Energy use in buildings in a long-term perspective. Current Opinion in Environmental Sustainability 3¢
Volume 5, Issue 2, 2013, Pages 141-151,
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Scenario results: Hungary heating and cooling final
energy use until 2050

Final Heating Energy Use - Residential and Public Buildings
Including Buildings Built After 2010
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<+ 85% of energy is saved in deep scenarios
“» 45% of the savings remain locked-in by the suboptimal scenatr]
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Tanulsag: a kicsi nem mindig szép

“*Ha az evszazad kozepeére dekarbonizalni
akarjuk a gazdasagot, akkor az épuleteinket
nem szabadna mar mashogy felujitani, csak 80-
90%o0s megtakaritassal

“*Lehet szakaszosan, de az egyes szakaszoknak
egy rendszer-szintu felujitas lepeseinek kell

lenniuk
\ \'.'.\'.' “
3CSEP




Cost of Conserved Energy (CCE) [USD, , /kWh/yr]
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BUILDING TYPES

(O Single-Family Buildings
[] Multifamily Buildings

/\ Commercial Buildings

[] Case Studies from
Eastern Europe

W Case Studies from
Western Europe

Energy Saving Relative to Baseline [%]

CLIMATE

M Heating Only - Very High Heating Demand

I Heating Only - High Heating Demand

71 Heating Only - Medium and Low Heating Demand

M High Heating and Low Cooling Demand

B Medium Heating and Low Cooling Demand

[7] Low Heating and Medium Cooling Demand

B Cooling and Dehumidification - High Cooling Demand

Az energiamegtakaritas

koltsége a felujitas
mélységétol fuggoden

Forras: IPCC ARS, WGIII
Ch9
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2050-ig a meglévo széndioxid-koltségvetésiink negyedét-felét
felemésztjuk csupan azzal, hogy az addig szukségesseé valo varosi
infrastrukturat felépitjik

URBAN DEVELOPMENT CHALLENGE

Building infrastructure for fast-growing cities in developing countries could
release 226 gigatonnes (Gt) of carbon dioxide by 2050 — more than four
times the amount used to build existing developed-world infrastructure. To
curb emissions, cities need low-carbon construction, alternative transport

(0] 1 2 3 6
Cumulative urban population (bllllons)

*Developed countries are as listed in Annex | to the Kyoto Protocol.
Developing countries are those not listed in Annex I. onature

S
O c 2 and better planning and design.
@) % o\
S 3 B Present % Predicted
(_g’ E g ) s rorrroereorvr oo rovvmors rovnsansrerarsevr e s e VR e R oY R e YR TR ST LSS R L SRR SR SRR R SRS PO LY LR SRR S SRR R SO R SV S LS R L SRR SR PRV R SNV TR SV SRS Y e TSR A SRR
8 \g’ w Developed* Developing Future growth
°3s ] _
593 < '

T3 = 40 - e 7
50 Z - Building infrastructure : 2 billion more /
= g9 = to upgrade developing . people will live in

g)g = ) cities would produce cities by 2050. The
S0 c = 53 Gt 109 Gt of CO.. ‘ infrastructure
< s g @ ; v v / required will

K o "c_s' ‘g 20 o ‘. s s % S TR % ] genercite dnotl—‘er
€ g = : , 117 Gt of CO,

20 s - /

®© © ON M A
Q23 S
.E" é
m 0

v Q
G "E

S58
L oo

Barau, A. S., Dhakal, S, ...




Guardian concrete week

Concrete: the most
| destructive material on
Earth

After water, concrete is the most widely used
substance on the planet. But its benefits mask
enormous dangers to the planet, to human
health - and to cultureitself
A brief history of concrete: from 10,000BC to
3D printed houses

John Vidal: Concrete is tipping us into climate
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Passivhaus from wood, straw, clay and

youtu.be/jogdaDQyf80 http://www.nznb.de/



https://t.co/10b1tmwOnM
http://www.nznb.de/




Brock Commons: first 19-storey high-rise from wood
Carbon Impact

Volume of wood:
2,233 cubic meters of CLT and Glulam

U.S. and Canadian forests grow
this much wood in:
6 minutes

" 55 —~\7-.*:'-v>"‘
i 0
v,

Carbon stored in the wood:
1,753 metric tons of CO,

Avoided greenhouse gas emissions:
679 metric tons of CO,

TOTAL POTENTIAL CARBON BENEFIT:  wal
2,432 metric tons of CO,

EQUIVALENT TO:

a 511 cars off the road for a year

Source: US EPA

ﬂ Energy to operate a home for 222 years Source:
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Beltéri levegoszennyezéshdl eredd
betegégek ossztarsadalmi terhe, 2010

millié lakosra juté DALY (belso és kulsd szennyezoforrasra
bontva)

12 000
B Qutdoor sources

W Indoor sources

10000 -

o
3

Total DALY / milion
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=
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2000

Source: Otto Hanninen and Arja Asikainen (Eds.) 2013. Efficient reduction of indoor $
exposures Health benefits from optimizing ventilation, filtration and indoor source controls
3CSEP




Kulso és belsod légszennyezés okozta
betegség-teher, 2010, EU26

a vilagos arnyalat a megfeleld szelldztetéssel csokkenthetd rész

M Outdoor sources M Indoor sources
Respiratory infections
Acute toxication
COPD _
Lung cancers _
Asthma -
1 000 000 500000 500000
Attributable burden of disease {DnL‘H:—:}
Source: Otto Hénninen and Arja Asikainen (Eds.) 2013. Efficient reduction of indoor ,{

vy |
exposures Health benefits from optimizing ventilation, filtration and indoor source controls
3CSEP




Koszonom a figyelmet

MINUSZBAN
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- Mindig csak igérgetik ezt a globalis
felmelegedést, csak igérgetik, de figyeld
meg: ezt az igéretiket se fogjak betartani!

hvi.ho hirek szunet nélkul

Urge-Vorsatz Diana

Center for Climate Change
and Sustainable Energy
Policy (3CSEP)

CEU

Ipcc.ch

Email: vorsatzd@ceu.hu

3CSEP
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Disruptive electricity demand reductions arrive from innovatively optimising
opportunities in systems rather than replacing individual technologies
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Retrofit of Vienna Technical University building to energy plus level

NAUSTRIAN Schéberl & P6ll GmbH

/_AWORLD BAUPHYSIK und FORSCHUNG
SUMMIT
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Az atlaghomeérséeklet valtozasanak
becslese, 1981-2016

a 90%-o0s megbizhatésagi intervallum also és felso hataraval
dolt kiemelés: nem szignifikans valtozas

1981-2016

Valtozas [°C] | Alsé hatar [°C] | Felsé hatar [°C]

Ev 1,62 1,06 2,18
Tavasz 1,50 0,61 2,39
Nyar 1,97 1,21 2,71
Osz 1,26 0,40 2,10

Tel 1,90 0,27 3,52




Nehany extrém csapadek klimaindex nomogenizait és

racshalora interpolalt orszagos atlaga a tizéves mozgo atlag
gorbéjével és a becsiilt linearis trenddel, 1901-2016
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Hoéhullamos napok szama
(napi kbzephbmerseklet > 25°C) az 1981—
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Hosziget hatas Budapesten

Budapest felszinhémérséklet téerképe 2016 aug. 31-

én 11:00 és 12:00 kézétt zavartalan napfényes

idészakban (forras: Budapest Zéldinfrastruktura
Koncepciéjanak helyzetelemzése) )CSEP




A hémeérseklet hatasa a halalozasra

A kiiszobhémeérsékletet meghaladd napok A kiszobhémeérsékletet meghaladd
atlagos tobblet hémérséklete (°C), napokon a napi atlaghalédlozas névekedés
2005-2014 (%), 2005-2014

1,63
1,64 -1,68

—
A héhulldmos napok alatt a kliszob- A héhulldmos napok alatt a napi haldlozas
hémérséklet feletti tobblet hémérséklet orszagos atlagban 15,7%-kal emelkedik meg.
atlagos értékei 1,45°C és 1,82°C kozott Néhany kistérség esetében a ndvekedés
valtoztak. mértéke a 30%-ot is meghaladja. (

Bobvos J et al (2017): The effect of climate change on heat-related excess mortality in Hungary at
different area levels. Id6jaras (Weather) 121(1):43-62.
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Number of species

Magyarorszagi hatasok

“»Invaziv fajok elterjedése
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Magyarorszagi hatasok

“»Kullancsok és az altaluk terjesztett betegsegek
gyorsabb terjedese

Forras: https://pdfs.semanticscholar.orq/4f80/247106772c1c6ad0chf9751c4461962d0760.pdf



https://pdfs.semanticscholar.org/4f80/247106772c1c6ad0cbf9751c4461962d0760.pdf
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Emission Pathways and
System Transitions Consistent
with 1.5°C Global Warming
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SPM3a| Global emissions pathway characteristics

Global total net CO2 emissions

Billion tonnes of CO,/yr
50

40 In pathways limiting global warming to 1.5°C
with no or limited overshoot as well as in
pathways with a high overshoot, CO2 emissions
30 are reduced to net zero globally around 2050.
20
0 Four illustrative model pathways —
0 v
_ P1
P2
-10 =
P3
20
P4
2010 2020 2030 2040 2050 2060 2070 2080 2090 2100

Timing of net zero COz

Line widths depict the 5-95th
percentile and the 25-75th :
percentile of scenarios (Not shown above)

— Pathways with high overshoot

Pathways limiting global warming to 1.5°C with no or low overshoot

Pathways limiting global warming below 2°C

Non-CO, emissions relative to 2010

Emissions of non-COz forcers are also reduced
or limited in pathways limiting global warming
to 1.5°C with no or limited overshoot, but
they do not reach zero globally.

Methane emissions

1

2020 2040 2060 2080 2100

Black carbon emissions

1

2020 2040 2060 2080 2100

Nitrous oxide emissions

2020 2040 2060 2080 2100




SPM3b‘ Characteristics of four illustrative model pathways

Breakdown of contributions to global net CO2 emissions in four illustrative model pathways

Fossil fuel and industry

Billion tonnes CO, per year {GtCOz/yr)
A0 - P1

20

2020 2060 2100
P1: Ascenarioin which social,
business, and technological
innovations result in lower energy
demand up to 2050 while living
standards rise, especially in the global
South. A down-sized energy system
enables rapid decarbonisation of
energy supply. Afforestation is the only
CDR option considered; neither fassil
fuels with CCS nor BECCS are used.

@ AFOLU

BECCS

Billion tonnes CO, per year (GtCOz/yr)
44 P2

20 4

-20

2020 2060
P2: Ascenario with a broad focus on
sustainability including energy
intensity, human development,
BConomic convergence and
international cooperation, as well as
shifts towards sustainable and healthy
consumption patterns, low-carbon
technology innovation, and
well-managed land systems with

limited societal acceptability for BECCS.

Billion tonnes CO, per year (GtCOzfyr)
A0 P3

0

2100

2020 2060
P3: Amiddle-of-the-road scenariain
which societal as well as technological
development follows historical
patterns, Emissions reductions are
mainly achieved by changing the way in
which energy and products are
produced, and to a lesser degree by
reductions in demand.

2100

INTERGOVERNMENTAL PANEL on ClimaTe chanee

Billion tonnes CO, per year (GtCOz/yr)
40 P4

2020 2060 2100
P4: Aresource and energy-intensive
scenario in which economic growth and
i Elobalization lead to widespread

i adoption of greenhouse-gas intensive

| lifestyles, including high demand for

. transportation fuels and livestock

| products. Emissions reductions are
mainly achieved through technological
means, making strong use of CDR
through the deployment of BECCS.

IDCC




SPM3b‘ Characteristics of four illustrative model pathways

Breakdown of contributions to global net CO2 emissions in four illustrative model pathways

Fossil fuel and industry @ AFOLU

Billion tonnes CO, per year (GtCOz/yr)

Pl

P1: Ascenarioin which social,
business, and technological
innovations result in lower energy
demand up to 2050 while living
standards rise, especially in the global
South. A down-sized energy system
enables rapid decarbonisation of
energy supply. Afforestation is the only
COR option considered; neither fossil
fuels with CCS nor BECCS are used.

BECCS

Billion tonnes CO, per vear (GLC02/yr)

P2

P2: Ascenario with a broad focus on
sustainability including energy
intensity, human development,
BCONOMmic convergence and
international cooperation, as well as
shifts towards sustainable and healthy
consumption patterns, low-carbon
technology innovation, and
well-managed land systems with

limited societal acceptability for BECCS.

Billion tonnes CO, per year (GtCOz/yr)

P3

\

P3: Amiddle-of-the-road scenarioin
which societal as well as technological
development follows historical
patterns, Emissions reductions are
mainly achieved by changing the way in
which energy and products are
produced, and to a lesser degree by
reductions in demand.

Billion tonnes CO, per year (GtCOz/yr)

40

20

INTERGOVERNMENTAL PANEL on ClimaTe chanee

P4

2020 l 2060 2100

P4: Aresource and energy-intensive
scenario in which economic growth and
globalization lead to widespread
adoption of greenhouse-gas intensive
lifestyles, including high demand for
transportation fuels and livestock
products, Emissions reductions are
mainly achieved through technological
means, making strong use of CDR
through the deployment of BECCS.

IDCC




SPM3b‘ Characteristics of four illustrative model pathways

Breakdown of contributions to global net CO2 emissions in four illustrative model pathways

Bill
40

20

0

Fossil fuel and industry @ AFOLU

ion tonnes CO, per year (GtCOz/yr)

A

2020 2060 2100

P1: Ascenarioin which social,
business, and technological
innovations result in lower energy
demand up to 2050 while living
standards rise, especially in the global
South. A down-sized energy system
enables rapid decarbonisation of
energy supply. Afforestation is the only
CDR option considered; neither fassil
fuels with CCS nor BECCS are used.

BECCS

Billion tonnes CO, per vear (GLCO0z/yr)

4P2\
-\_--'——
P2: Ascenario with a broad focus on
sustainability including energy
intensity, human development,
BConomic convergence and
international cooperation, as well as
shifts towards sustainable and healthy
consumption patterns, low-carbon

technology innovation, and
well-managed land systems with

limited societal acceptability for BECCS.

Billion tonnes CO, per year (GtCOz/yr)

P3

\

P3: Amiddle-of-the-road scenarioin
which societal as well as technological
development follows historical
patterns, Emissions reductions are
mainly achieved by changing the way in
which energy and products are
produced, and to a lesser degree by
reductions in demand.

INTERGOVERNMENTAL PANEL on ClimaTe chanee

Billion tonnes CO, per year (GtCOa/yr)

P4

P4: aresource and energy-intensive
scenario in which economic growth and
globalization lead to widespread
adoption of greenhouse-gas intensive
lifestyles, including high demand for
transportation fuels and livestock
products. Emissions reductions are
mainly achieved through technological
means, making strong use of CDR
through the deployment of BECCS.

IDCC




Costs

<» economy wide costs and benefits of limiting
warming to 1.5°C.

- limited number of model studies report economy wide
mitigation costs

J Such costs do not include the benefits of reduced climate
change as well as synergies and trade-offs of mitigation
* [these model studies project 1.5-2.7% (interquartile
range) lower consumption in 2050 compared to
2°C pathways,
dwhich in turn project 1.4-3.7% lower consumption than in
the baseline
< Consumption in the baseline underlying these
estimates grows between 270-320% from 2010 to

2050.] SRS
3CSEP %




The old adage of frogs in
gradually heating water: =
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http://www.google.hu/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&docid=F_fskxEfnrB1yM&tbnid=Fq0tfUEKa0oQkM:&ved=0CAUQjRw&url=http://funny-pictures.picphotos.net/boiling-water-science/gallery.hd.org*_exhibits*natural-science*_more1999*_more05*water-vapour-above-boiling-water-just-below-100C-bunsen-burner-electronic-thermometer-blue-backdrop-1-AJHD.jpg/&ei=mbifU-2MDorZPPmXgcgC&bvm=bv.68911936,d.ZWU&psig=AFQjCNHKoGhn9DyO6pz2sRFibaDhXrK3hg&ust=1403061403399522
http://becomingprince.blogspot.com/2011_03_01_archive.html

Tudo Egészség Magyarorszagon

“» Eurépan belul Magyarorszagon halnak meg a
legtobben COPD-ben

JEz kb. félmillid embert érint
JAz asztmaban kb. 200 000-an érintettek

“» Okok: genetika+er0s kornyezeti hatasok

7/
’
\
Forras:
http://erthetoen.blog.hu/2010/05/05/az_asztma_magyarorszagi_
helyzete 3CS E P




Parlagfiire érzékenyek aranya (%)

Allergia Magyarorszagon

“*WHO jelentése szerint 2025re a vilag
lakossaganak 50%a allergiaban fog szenvedni

“*Magyarorszagon az allergiasok szama tullepte a
2 milliot

5

”

40

20-

£ 8 % 2 £ 2 ¥ X X R 2% =

80 O [ < N B "

w = 9 s @4 7 B B £ 20

2 o @2 g g S 8 &6 & ¢ = g E)

- - - - 1 R | u r Y 7 —

=) < o Vv = S ~ = g v =

2 T § g Z £ B 3 £ o

s ¥ ¢ z E = g

° a o

[~ - =

~ = - , . .

= £ £ Forras: https://www.allegra.hu/allergia-magyarorszagon/allergia- 3CS E P
-

magyarorszagon/magyarorszag-allergen-helyzete




;'":"-’-.‘"'.‘)4“.';!‘,.?

L

7";. " '-%&' : - . ‘:-.” ._'~ R > e
%.,&g_ . - : - , - llw\

,,Csak azt mondom, hogy MOST van itt az ideje,
hogy valamit tegyiink az aszteroida ellen...”




Ramegy a gatyank is? Belerokkanunk?

* A melegedés 2 fokon maximalizalasa a gazdasagi
ossztermek kevesebb, mint 2%-aba fog kerulni 2030-ig,
3.4%-ba 2050-ig es 4.8%-ba 2100-ig. Ez észre sem lesz
vehetd az addig varhato 300% - 900% -os novekedeés mellett.

°* Ez a 21. évszazad alatt kb. 0.06 szazalekpontos novekedeés-
csokkenest jelent evente

* ebben az ertekben nincs benne a méersekles altal elkerult
gazdasagi karok, valamint az egyéb nyeresegek (pl
energiamegtakaritasok értéke stb)

ingd
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Source: IPCC 2014, AR5 WGIII
3CSEP



http://www.portfolio.hu/vallalatok/tenyleg_a_gatyank_is_ramegy_az_internetadora.205459.html

Biztos, hogy a kereset j6 méroje a
boldogsagnak?

B 4603-17,34
B 2,348 - 4,602
I 890-2,347
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@ -  OECD better life index
OECD

“* A GDPn tul sokkal tobb tenyz6t figyelembe vesz
a jollét meresére
1 Lakhatas
1 Beveétel
1 Munkahelyek
1 KOzOsség erdssege
)l Oktatas
) Kornyezet
) Civil elkotelezettség
1 Egészseg
l Biztonsag
) Munka — ¢€let egyensuly
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Forras: http://www.oecdbetterlifeindex.org

United Kingdom

Luxembour, =
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URBAN MOBILITY INNOVATIONS OF THE
DIGITAL ERA: THE ROLE OF DIGITALLY
OPTIMISED SHARED MOBILITY SERVICES

Based on the study of the OECD’s International Transport
Forum .

Thought experiment: what if all car and bus trips in a city
are provided through fleets of shared vehicles

based on high-resolution real mobility and network data
from a mid-size European city, namely Lisbon

shared mobility is delivered by a fleet of six-seat vehicles
(“Shared Taxis”) offering on-demand, door-to-door shared
rides in conjunction with a fleet of 8 and 16 seat mini-buses

3CSEP




findings: a completely
transformed city

X completely ;‘:'*%ffdM?b_i“FY, i
X reduced

X space was required for

<+ The vehicle fleet needed is only In size o
 total would be even during peak hours

/
0’0

Higher vehicle use-> shorter vehicle life cycles -> faster uptake of
newer, cleaner technologies

<+ more rapid reduction of CO2 emissions from urban mobility

L)

3CSEP
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0’0

K/
0’0

How else citizens gain from such a
digitally enabled urban mobility future

No productivity losses due to congestion; commute time can be utilized instead of
driving

All trips are door-to-door; almost all , without need for transfer
Mobility is much cheaper for journeys in the city could be 50% or less of today
without subsidy

Significant amounts of space previously dedicated to parking can be converted to
uses that increase livability, from public parks to broader sidewalks, and more and
better bicycle lanes

Particularly striking is how a shared mobility system improves
. In the simulation, inequalities in access to employment, education or health
services across the city virtually disappeared

is significantly even without any vehicle or fuel change

Possible to reduce individual automobile ownership (reducing costs to households)
and parking infrastructure needs around the home (potential for shared ownership
that is spreading in several European cities)

3CSEP




The technologies are available in all cities

3CSEP

Cell Phone Ownership Surges in Africa

Adults whoown a cell phone

100%

2 2007 2014
LS. dats from Pew Research Centersurveys.
Source: Spring 2014 Clobal Attitudes survey. J68.
PEW RESEARCH CENTER




Source:
McKinsey:
“urban mobility
at a tipping
point”, 2016

7/03/2019

In the United States, vehicle ownership rates are declining.

Vehicles per person Vehicles per driver Vehicles per household
o i 206
0.78 2 02
114
—6.3% -5.2% —5.9%
v v i
0.74 0.74 '

2006 2008 2010 2012 2006 2008 2010 2012 2006 2008 2010 2012

Source: Michael Sivak, Has motorization in the U.S. peaked?, University of Michigan Transportation Institute, Jan 2014, umich.edu
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Annual venture-capital investments in Most-funded new mobility services'

nonpublic mobility-related start-ups'

Private

Total funding as of May 2015, $ million?

Sl 136 investment
Others ' Uber . —_—
. into mobility
2136 " services is
263% p.a. Didi Dache S kerC kEtl N g
Kuaidi Dache
SOURCE: MCKINSEY:
Ola “URBAN MOBILITY AT A
TIPPING POINT”, 2016
GrabTaxi
37
60 179 279
. 108 v 179
258
JT — BlaBlaCar
2011 2012 2013 2014

1By total funding raised to date. Publicly disclosed information only.
?Does not include mobility services offered by automotive OEMs (eg, DriveNow, Car2Go), as data are not disclosed.

Source: CrunchBase: PitchBook Data: Preain: Venture Scanner
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Title of presentation, date, text
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Magyarorszagi hatasok

CENTER FOR CLIMATE CHANGE
AND SUSTAINABLE ENERGY PoLicy

(YL
% \? ?ﬁ ‘? 1?0‘

CENTRAL EUROPEAN UNIVERSITY
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Magyarorszagi hatasok
< Evi kdzéphdmérséklet valtozasa(1901-2009)

3°C
ev
2°C

- ) elal I.ll ].l-.
- ﬁ}""u’f“i'ﬁl‘f“uﬁ L4k as

-2°C 1

-3°C
o4 1901 1911 1921 1931 1941 1951 1961 1971 1981 1991 2001

Forras: http://www.met.hu/eghajlat/eghajlatvaltozas/megfigyelt valtozasok/Magyarorszag/ 3 C S E P




Magyarorszagi hatasok

“*HOmersekleti szélsosegek alakulasa

R/

% A fagyos és a h6seg napok eves szamanak idésora (hazai racspontok atlaga alapjan)
a tizéves mozgo atlaggal és a becslilt linearis trenddel 1901-2009 kbzott.
160 &)
=_ : Trend=6 nap/109¢v
140 Trend=-11 nap/109év 5 p
4 i [ | 40
Emn NG e AL on ﬁ.u Lm
= 80 | L |/ O 2 20 \ 1A
60 10
40 (1]
B 1901 1911 1921 1931 1941 1951 1961 1971 1981 1991 2001 1901 1910 1921 1931 1941 1951 1961 1971 1981 1991 2001
Fagyos napok: napi minimum hém. 0> H&ség napok: napi maximum hém. 30<

0
=

Forras: http://www.met.hu/eghajlat/eghajlatvaltozas/megfigyelt_valtozasok/Magyarorszag/ 3 C S E P




Magyarorszagi hatasok
*» Csapadek
< Atlag (1971-2000): 568 mm

< Atlagtol valo eltérés: (6sszesen enyhe cs6kkenés — Dél-Eurdpai trend))
30%

= ool LI el
2 WS T

50%
év
40%

s 1901 1911 1921 1931 1941 1951 1961 1971 1981 1991 2001

Az éves csapadeékbsszeg orszagos atlaganak anomaliai, 1901-2009.
A szazalékos eltéréseket az 1971-2000 évek atlagahoz viszonyitottuk.
Forras: http://www.met.hu/eghajlat/eghajlatvaltozas/megfigyelt_valtozasok/Magyarorszag/ 3 C S E P




Magyarorszagi hatasok

< Csapadek mennyisége 0sszessegeben keveset
csokkent azonban az teruleti eloszlasa
jelentosen atalakult

<-25
" -25--15

-15--5
5-5
5-15
15-25
25-35

. G 4 = (PO L)
oMSZ — o >35% \g# (A
i \ <,
e
Az éves csapadekdsszeqg %-os valtozasa 1960 és 2009 kbzott
Forras: http://www.met.hu/eghajlat/eghajlatvaltozas/megfigyelt_valtozasok/Magyarorszag/ 3 C S E P




Magyarorszagi hatasok

< Evszakos valtozasok, tévhitek
_ILegnagyobb valt.: tavasz -20%(!!!)
10Osz, tél > csdkkenés iranyaba mutat, nem
szamottevo mértékben
_ITéel: legszarazabb evszak
_INyar: enyhén novekvo tendencia

“*Vizsgalatok alapjan az aszalyok rendszeresen
ismétlédo tulajdonsag voltak az utdbbi 100 évben

“*Valojaban ez a legcsapadékosabb evszakunk (189
mm/év 1971-2000)

.l. ’
L
Forras: http://www.met.hu/eghajlat/eghajlatvaltozas/megfigyelt_valtozasok/Magyarorszag/ 3 C S E P
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Magyarorszagi hatasok

“» Az évszakos csapadékdsszegek orszagos

atlagainak anomaliai, 1901-2009.
A szazalékban kifejezett relativ eltéréseket
az 1971-2000-es atlagokhoz viszonyitottuk.

Forras: http://www.met.hu/eghajlat/eghajlatvaltozas/megfigyelt valtozasok/Magyarorszag/
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Magyarorszagi hatasok
«» Csapadek szelsosegek
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Néhany extrém csapadék klimaindex racsponti atlaganak
idésora, a tizéves mozgo atlag gorbéjevel és a becslilt linearis
trenddel, 1901-2009 3CSEP

Forras: http://www.met.hu/eghajlat/eghajlatvaltozas/megfigyelt valtozasok/Magyarorszag/




Magyarorszagi hatasok

“* Orszagos atlagban novekedett a nyari csapadek
intenzitasa (tobb csapadek, kevesebb napon)

Ny ‘1\,\{/

P [ <10
. -1.0-05

. 05-00

[ 00-05 |

I 05-10 |

Bl 10-15 ‘

) 4 B > 1.5mm/nap

- {__» \ - pr——————— 4

A nyatri atlagos napi csapadékintenzitas (atlagos csapadékossag) valtozasa az 1960-2009

id6szakban racsponti trendbecslées alapjan 3¢

".\'

Forras: http://www.met.hu/eghajlat/eghajlatvaltozas/megfigyelt_valtozasok/Magyarorszag/ 3 C S E P




Magyarorszagi hatasok: mezogazdasag

< Aritkabb de intenzivebb csapadék nehezebben hasznosithaté a terményeknek, a
nagyobb forrésag hamarabb elparologtatja a ritkabban érkez6 nedvességet

“» Forrésag miatt és ritkabb csapadék miatt nagyobb aszalyok — 2011 volt az évszazad
legszarazabb év

% Szélsbséges iddjarasi karok gyakoribba és sulyosabba valnak (pl. jégverés,
viharkarok, aprilisi fagyok)
% Sok kulcsterményt nehezebb lesz megtermelni

% Mar 1C melegedés is 10 -15%-kal csokkentette a 4 {6 gabona terméshozamait (Pinke
2017)

Az évszazad kOzepére mar nem terem meg a burgonya Magyarorszagon

AR XTI AT
P PAN A a2
A9/

Forras: F.: http://www.origo.hu/idojaras/20120106-szarazsagrekord-idojaras-2011-szaz{iz €Véyferfidvolt-ilyen-szaraz-ev.html




Magyarorszagi hatasok

“*Mezo0gazdasag

JA hdmérséklet emelkedésével csokken a
haszonnovenyek hozama (pl. kukorica, buza)

Period
= 1921-50

Magyar or. SZég 5 12:::3310 Forras: Global Change Biology GCB-17-0338
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Magyarorszagi hatasok

< Erdeszet
_INovekvd viharkarok (pl. Bukk- 500 000 000 Ft kar
idén)

1Csokken az erddk érteke
_INagyobb eséllyel keletkeznek erdotuzek
JErdos terulet csokkenése a pl. Tiszanal

Forras:
https://ec.europa.eu/agriculture/sites/agriculture/files/clim
ate-change/factsheet en.pdf

Forras: Analysis of land-use/land-cover change in the
Carpathian region based on remote sensing techniques -
ScienceDirect

Bl ﬂi
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https://ec.europa.eu/agriculture/sites/agriculture/files/climate-change/factsheet_en.pdf
http://www.sciencedirect.com/science/article/pii/S1474706504002013

Magyarorszagi hatasok
“» Varosi héhullamok (2070-2100)

) Drasztikusan megnovekedik a h6hullamos napok szama

“*A 31 C°< napok szama elérheti a 87-et, az €l6z6 évszazados
18-hoz képeszt

“*A legalabb 3 napig tartdo héhullamok, eddigi hdmeérséklete,
eddigi adatokhoz képest 12 C°-kal is emelkedhetnek az
el0z6 évszazadhoz kepest

1 Ez azt jelent, hogy az egész nyar hohullamos lesz, raadasul a
héhullamok értéke 12C°-kal emelkedhet

Forras: VAHAVA PROJEKT




Magyarorszagi hatasok

“»Legszennyezes
JA meleg levegdben er6sebben kepzodik a fotokémiai
szmog-juliusban 11,8 C°-kal lehet melegebb

Forras: VAHAVA PROJEKT
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Hohullamos napok szama (napi
kozéphomérseéklet > 25°C), 1980-2009
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Mérseéklési lehetoségek az épulet

szektorban
1. Legnagyobb: fatés-hltés. Akar 90% megtakaritas jo
epitészeti megoldasok bevezetésevel (passzivhaz-
felujitasok,arnyékolasok)
2. Varosi hoszigetek kikuszobolése fontos: zoldfellletek,

lombos fak, mesterséges feluletek minél vilagosabbak
legyenek

3. Maradék hé/hitési igényt minél energiahatékonyabb HVAC-
kel kielegiteni

4. Elektromos felhasznalasi igények csokkentése (pl.
viselkedésbeli modszerek, takarékossag,stb.)

5. Energiahatékony berendezések hasznalata

6. Megujulé energiaforrasok kihasznalasa (kollektor, PV,
fatlzelés — de csak ha hatékony, kis kibocsatasu kazanna/’ )

".\' ‘
2 Szektor kibocsatasa akar lenullazhatd, nullkibocsatast X : Y
energiatermeloveé is valhat
3CSEP
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But!!
but if only direct emissions are reported,
buildings are insignificant

Electricity

an;i Heat Production Energy
25% 1.4%
AFOLU
24%
Industry
Buildings 11%
6.4%
— Transport
Transport 49Gt COeq 0.3%
14% (2010)
Industry
21% 1B;i)/|dings
0
Other
Energy J
9.6% AFOLU
0.87%

Direct Emissions Indirect Emissions



Window for action rapidly closing

65% of our carbon budget compatible with a 2°C goal already used

Amount
Remaining:

(0[0]0)

Total Carbon GtCO2

Budget:

2900

GtCO2 1870-2011:

1900
GtCO2

AR5 WGI SPM

Courtesy of Nebojsa Nakocenovic IDCC — «.,,,\

INTERGOVERNMENTAL PANEL oN ClimaTe chanee wﬁo UNEP
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Allocation of Electricity/Heat Generation Emissions to End-use
Sectors for 2010

15

[GtCO ]

12

Energy Sector Industrial Buildings Transport  AFOLU
Source: Figure A.ll.2



1. The building sector is responsible for a
high share of emissions

In 2010, the building sector accounted for
117 EJ or 32% of global final energy

<+ 25% of energy-related CO2 emissions (9.2 Gt
CO2e)

“*51% of global electricity consumption (70% for
the US)

<+ a significant amount of F-gas emissions: up
to a third of all such emissions

‘\""\'.' .‘
/4 ’
N
Source: IPCC 2014, AR5 WGIII, Ch9
3CSEP \%




Magyarorszagi hatasok

< Takarmanynovények terméshozamanak
csokkenése 1 fok felmelegedés hatasara
JKukorica: -15.3%
JArpa: -8.4%
1Buza: -6.1%

Average vyield loss, %

Time period Barley Maize Rye Wheat
1921-1950 6.3 8.4 - 5.5
1951-1980 7.5 72 29 9.0
1981-2010 8.4 15.3 102 6.1

Forras: Pinke et al. Global Change Biology GCB-17-0338 3CSE P
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o0

Updated figures on our remaining carbon
budget (CB)

By 2017, humans depleted the CB by app 2200 GtCO,
current emissions are at app 42 GtCO, per year

The choice of the measure of global temperature affects the
estimated remaining carbon budget

Using global mean surface air temperature, as in AR5, gives an
estimate of the remaining CB of 580 GtCO, for a 50%
probability, 420 GtCO, for a 66% probability

using GMST gives estimates of 770 and 570 GtCO,, for 50% and
66% probabilities

At current rates of emissions, this gives us app. 10 — 18 year
window to decarbonise our economies in order to stay within the
carbon budget

3CSEP




SPM1

2eg antnropogenic emission and forcing pathways

warming to 1.5°C
ture change and modeled

umulative emissions of CO, and future non-CO,
adiative forcing determine the probabllity of limiting

Maximum temperature rise is determined by
Fasteummuta¢iatee€002 emissions and net non-CO2
emissidiativdforicng kimétto methane, nitrous oxide,
cumadath@ Can@wiibsioasthropogenic forcing agents.

b) Stylized net global CO: enQbsiermedationthly global

Billion tonnes CO: per year (@€an.syface temperature

60 -
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Estimated anthropogenic

warming to date and
likely range
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c) Cumulative net CO2 emissions
Billion tonnes CO» (GtCO2)

d) Non-CO: radiative forcing pathways
Watts per square metre (W/m?2)
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~ World’s largest Passive House city district

"""‘ - Zero-Emission-City areal Heidelberg-Bahnstadt
g ' 116 ha, 1,700 flats

Passive House as Standard for urban development

i (.

BAHNSTADT

FREIRAUM FUR IDEEN

7
Zertifiziertes

Passivhaus

Passivhaus Institut

PASSIVHAUS  passive HoUsE [ ) {;P) ) Courtesy of Gunther Lang

www.passivhaus-austria.org 1PHA

Institute




