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*Global surface air temperature Global surface air temperature has increased by between 1.3°C and
1.40C SinCe the pl’e'indUStl’ia| era. (http://climate.copernicus.eu/climate-indicators/temperature)

~= Climate :
*The latest five-year averages are the highest, or close to the highest, on record. i Change Service - (opemicus

Global average temperature

European temperature
Global surface temperature: increase above pre-industrial .
European surface temperature:
Reference period: pre-industrial (1850-1900) « Credit: C3S/ECMWF : : :
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Past eight years were the warmest on
record globally, with a temperature of
about 1.15 °C above the pre-industrial
levels. (WMO, 2023)

Global temperature is likely to exceed 1.5°C

above pro-industrial level termparaniy innext s | * The latest five-year averages are the highest, or close to the

surface air temperature of around

lobe P— years (MO, 2024) highest, on record.

1.3°C 2.4°C .

- ki z *The temperature increase over Europe has been about 1°C
S el b higher than that for the globe as a whole.

(Lotest five-year averages from ERAS)



https://wmo.int/news/media-centre/global-temperature-likely-exceed-15degc-above-pre-industrial-level-temporarily-next-5-years#:~:text=Given%20these%2012%20monthly%20records,Copernicus%20Climate%20Change%20ERA5%20dataset.
https://wmo.int/news/media-centre/past-eight-years-confirmed-be-eight-warmest-record

Global-Europe Temperatures

Key temperature statistics for 2024

2024 the first year with an average
temperature clearly exceeding 1.5°C

above the pre-industrial level - clobe
a threshold set by the Paris Agreement -
to significantly reduce the risks and impacts

of climate change. Arctic

Extra-polar ocean

Data: ERAS 1979-2024 « Reference period: 1991-2020 « Credit: C3S/ECMWF

(/«g\\ Anomalies and extremes in surface air temperature in 2u.~
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Multiple global records were broken for

« greenhouse gas levels,

* air temperature

» sea surface temperature,

contributing to

* extreme events, floods, heatwaves and wildfires.
These data highlight the accelerating impacts

of human-caused climate change.

https://climate.copernicus.eu/global-climate-highlights-2024



Global-Europe

Heat stress

@ Number of days with at least 'strong heat stress' in 2024

A day with at least 'strong heat stress' has a maximum feels-like temperature (UTCI) exceeding 32°C

Total number Anomaly

Number of days Number of days
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Data: ERAS-HEAT Universal Thermal Climate Index (UTCI) « Reference period: 1991-2020 - Credit: C3S/ECMWF
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Number of days in 2024 during which at least ‘strong heat stress’ was experienced, based on the daily maximum feels-like
temperature exceeding 32°C. Left: Total number of days. Right: Anomalies in the number of days, relative to the average for the
1991-2020 reference period. Feels-like temperature based on the Universal Thermal Climate Index (UTCI).



Global-Europe

Sea Surface Temperature

Sea Level Rise

Since 1993, an average
sea level increase of around

Global
+3.4 mm A
Europe
+2-4 mm A

(per year)

sea level for most of the
European seas, has risen by 2-4
mm/year

on average over the past 30
years.

https://climate.copernicus.eu/climate-indicators

Since 1980, an increase in
SST of around

Extrapolar
+0.55°C b
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@ Anomalies and extremes in sea surface temperature in 2024 +1.0°C 2

Anomalies in annual sea surface temperature for European
ocean
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Data source; ERAS, ESA SST CCI Analysis v3, ERSSTvS, COBE2-SST, HadSST 4.0.1.0 - Reference period: 1991-2020

European seas, annual SSTs reached record highs in the central

and eastern Mediterranean Sea, the Black Sea, and the Norwegian ‘
Sea. G Gy [l wesidon (oemas CSECMWF

All areas with record annual SSTs experienced marine
heatwaves of at least category Il (‘strong’) at some point during the

year. Figure 3. Annual average SST anomalies (°C), relative to the average for the 1991-2020
reference period, for the European ocean domain (WMO Region V). Data source: ERA5, ESA

The European average SST for 2019-2023 is about 1.1°C above the 1880-1900 average
and about 0.4°C above the average for the 1991-2020 reference period.

The total Europe’s SST increase since 1980 has been around 1.1°C.

https://climate.copernicus.eu/global-climate-highlights-2024,
https://climate.copernicus.eu/global-climate-highlights-2023
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ipcc

ANTEAGRYTAN VENTAL POATL D climate change

* Possible Climate Futures

(IPCC, 2021)

https://www.ipcc.ch/report/sixth-assessment-report-working-group-i/

.s.Global surface temperature will continue to increase until at least mid-
century under all emissions scenarios considered.

Global warming of 1.5°C and 2°C will be exceeded during the21st century unless reductions
in CO2 and other greenhouse gas emissions occur in the coming decades.

ARG Synthesis Report:
Climate Change 2023

March 2023
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Increased fire risk
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Impacts of Climate Change in the Mediterranean i, /4 Sea level rise  %uir..
/, ° e se.
£ between 0.43 and 2.5 m by 2100, depending on © medification of migrations and
/ scenarios and projections. Increased risk for the risk of of certain
i i / 20 million people living below 5m of current sea level © quality aquaculture fishing
Mediterranean region @ agriculture production

Large increase in heat extremes #SustainableMED //‘ Rarmat e A ioret o St o St et B Wbt et ke s e 0 syt
Decrease in precipitation and river flow

Increasing risk of droughts

Increasing risk of biodiversity loss

Increasing risk of forest fires

Increased competition between different water users

Increasing water demand for agriculture

Decrease in crop yields

Increasing risks for livestock production

Increase in mortality from heat waves

Expansion of habitats for southern disease vectors

Decreasing potential for energy production

Increase in energy demand for cooling

Decrease in summer tourism and potential increase in other seasons
Increase in multiple climatic hazards

Most economic sectors negatively affected

High vulnerability to spillover effects of climate change
from outside Europe




Floods Fires
Burnt areas across Europe and the Mediterranean in 2023 |-
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-5/2023 storm Minerva led to flooding of several rivers in the Emilia-
Romagna and Marche regions of Italy

-8/23 rainfall in Slovenia affected two thirds of the country. 2023 the largest fire on record in Europe burning 960 square kilometres)
-9/23 Storm Daniel record-breaking rainfall to Greece, of land in Alexandroupolis, Greece.



Climate Change and its impacts in Greece

** Greece as a part of the Mediterranean basin is considered as climate change

hotspot with a high risk of desertification
The climate in Greece is typical of the
(Giorgi 2006; Zanis et al. 2008). Mediterranean climate: mild and rainy
m winters, relatively warm and dry summers
* increases in heatwaves % ‘ ‘ ,,. and, generally, extended periods of sunshine
« decreases in rainfall ‘ H "I"'..-. & throughout most of the year.
y 'y
* increases in droughts M ST,
* increases in forest fires risk R “'/ | ”

will cause increasing environmental problems and risks over the coming decades.
will pose important challenges for Greece

negatively affect key sectors of the Greek economy

Agriculture
Tourism

and population's health



Agriculture

The main negative impacts of climate change on agriculture in Greece

o Increased demand for irrigation water and reduced water availability due to prolonged drought periods,
changes in soil fertility, and a higher risk of soil erosion associated with droughts and extreme events

o Reduced production due to rising temperatures
o Degradation of agricultural land due to the continuation or intensification desertification (EMEKA, 2011).

o In general, extreme events affect the soil, potentially reducing organic matter, which is a key parameter of
fertile soils, and increase the risk of damage to agricultural production, leading to a reduction in the
annual yield.

Climate change may create winners and losers depending on their agricultural activity and location, while adaptation can mitigate adverse effects of climate change under cost-effective terms.
(Georgopoulou et al., 2017).



Wildfires/Fire risk

Wildfire risk depends on a number of factors, including temperature, soil moisture, and the presence of trees, shri§
All these factors have strong direct or indirect ties to climate variability and climate change.

Climate change enhances the drying of organic matter in forests (the material that burns and spreads wildfire)
Mediterranean countries like Portugal, Spain, Italy, Greece and France, are currently most prone to fires and account for a

In 2018, vulnerable ecosystems of the Natura 2000 network, home to several endangered plant and animal species, lost
third of the total burnt area

Sentinel-2 data showing the burn scar in East Macedonia and Thrace near Alexandropoulis on 23 August

Climate change affects wildfires by exacerbating the hot, dry conditions that help these fires catch and spread. As global tem 54,3 source: European Union, Copernicus Sentinel-2 imagery

wildfires to increase in the years ahead.

* Climate change would also result in major shifts in the locations of current ecological domains and induce stress on the structure and composition of vegetation, leading to increased
vegetation vulnerability to fires.

* Climate change will exert stress on ecosystems and increase their vulnerability to fires

* Population in wildland-urban interface exposed to fire danger

https://joint-research-centre.ec.europa.eu/system/files/2020-09/09 pesetaiv_wildfires sc_august2020 en.pdf

https://climate.copernicus.eu/wildfire-impact-how-it-monitored-measured#:~:text=Extreme%20wildfires%20can%20potentially%20alter,can%20change%20the%20surface%20albedo.

https://www.c2es.org/content/wildfires-and-climate-change,

Rhodes 2023
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Energy demand

Climate threats for the European energy system already exist and are projected to increase.

* increase energy demand for cooling in southern Europe, which may further exacerbate peaks in electricity demand in
the summer

* More intense and frequent heatwaves will shift energy supply and demand patterns, often in opposite directions).

* Further increases in temperature and droughts may limit the availability of cooling water for thermal power generation
in summer (lowering energy supply), whereas demand for air conditioning will increase.

e greater magnitude and frequency of extreme weather events will cause threats for physical energy infrastructure:
overhead transmission and distribution, but also substations or transformer

* direct negative impact in the long term on the production of renewable energy
* Climate change also brings increased uncertainty in weather patterns across Europe. Some immediate examples would be less sun or wind in areas where
there is usually more or heat and droughts affecting the crops intended for the production of energy from biomass.

https://climate.ec.europa.eu/climate-change/consequences-climate-change_el




Tourism and Health

* Increase in the number of day with high temperatures - impact on the physical distress of the
general population

 increased thermal stress - significant effects on human health

* Changes in the climatic conditions of tourist destinations by the end of the century

* Increase in forest fires causing a decrease in the abundance of species and biodiversity and
alteration of the natural landscape

Climate change impacts on tourism for Greece

 Extreme weather events, sea level rise, coastal erosion affect the choice of tourist destination and
the tourism industry

Greece is one of the most known tourist destinations of the world especially during summer, mainly due to favourable climatic condition
including warm and sunny weather. important economic country resource

Thessakxﬁ@

Macedonia

-

)
Rhodes'.

Dodecanese




Research & tools

CLIMADAPT: CLimate change IMpacts and ADAPTation
(http://climadapt.meteo.noa.gr/))

Analysis of regional climate model projections and
observational or gridded data

Bias correction, Uncertainty assessment / RCM evaluation
Climate services

Downscaling , Seasonal forecasts

Participation in research programs —Climate change and agriculture

(HORIZON CHOICE, HORIZON MOIRAI, HORIZON FIRE-RES, LIFE MARE
NATURA, Land Eval, LIFE-IP AdaptinGR, CLIMPACT, LIFE ADAPT2CLIMA, |
H2020 MED-GOLD, LIFE TERRACESCAPE)

Studies have been conducted on:

- the impacts of climate change on agriculture (and various sectors
of the Greek economy) utilizing future climate scenarios derived
from regional climate models.

- Improving decision- making related to adaptation planning



http://climadapt.meteo.noa.gr/

Climate Models - Climate Data

Climate models are computer programs that simulate weather patterns over time and can estimate the Earth’s average weather patterns—
the climate—under different conditions (simulating natural climate processes and reproduce atmospheric and oceanic conditions)

g
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Greenhouse Gas Emission Scenarios
Climate Scenarios

Representative Concentration Pathways (RCP)

Obseved Emissions and Future Scenarios

30 — — | RCP85
—e— Historical ' 39,5 4°C
—e— 2013 Estimate
257 Earlier scenarios
]
O
= 20+
)
c
e,
@ 157 | RCP6
£ 2.0-3.7°C
O 40!
£
O
O 4 . {RCP45
1.7-3.2°C
RCP2.6: 0.9-2.3°C

980 2000 2020 2040

2060 2080

2100

Representative Concentration Pathways (RCP)
IPCC FEifth Assessment Report (ARS), 2014

The stringent scenario RCP 2.6 is based on the assumption that the peak of global
greenhouse gas emissions will occur during the current decade (2010-2020),
followed by a significant reduction.

The intermediate scenario RCP 4.5 (RCP 6.0), greenhouse gas emissions will
continue to increase until 2040 (2080) and then decline.

The extreme scenario RCP 8.5, with very high concentrations of greenhouse gases,
assumes that global emissions will continue to rise throughout the 21st century.

RCP Radiative forcing level Description
RCP1.9 2.6 W m2 radiative forcing Very stringent mitigation scenario
in 2100
RCP2.6 2.6 W m radiative forcing “Stringent mitigation” scenario
in 2100
RCP4.5 45 W m= radiative forcing Intermediate scenario
in 2100
RCPB.0 6.0 W m2 radiative forcing Intermediate scenario (higher warming than
in 2100 RCP4.5)
RCP85 8.5 W m radiative forcing Very high warming scenario

in 2100



https://en.wikipedia.org/wiki/IPCC_Fifth_Assessment_Report

Greenhouse Gas Emission Scenarios
Climate Scenarios

SSP1 Sustainability - Taking the Green Road

SSP2 Middle of the Road
SSP3 Regional Rivalry

Shared Socio-economic Pathways (SSPs)

RCP2.6, RCP4.5, ,and RCP8.5 — have new versions in CMIP6
IPCC’s Sixth Assessment Report (AR6), 2021, 2023

Describe possible future development pathways for human
society, in relation to its use of fossil fuels and the social and
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economic factors which drive fossil fuel use. SSPs explore a
b range of technological, socioeconomic and policy futures and
consider challenges to mitigation and adaptation.
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Climate Data
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Today, the scenarios used to characterize possible future development pathways for human societies are known as

https://climatedata.ca/resource/understanding-shared-socio-economic-pathways-ssps/


https://link.springer.com/article/10.1007/s10584-011-0152-3
https://link.springer.com/article/10.1007/s10584-011-0151-4
https://link.springer.com/article/10.1007/s10584-011-0150-5
https://link.springer.com/article/10.1007/s10584-011-0149-y
https://www.ipcc.ch/assessment-report/ar6/
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ptivgreece

In the framework of the integrated project “LIFE-IP AdaptInGR — Boosting the implementation of adaptation policy across 'Greecé%
(https://www.adaptivegreece.gr/en-us/)

Future climate change projections for several climatic parameters ,at a national level, with horizontal spatial analysis of approx. 0.11° were produced

Regional Climate Model simulations from the EURO-CORDEX database available on Climate Data Store (CDS) of Copernicus Climate Change Service (C3S)

EC-EARTH_HIRHAMS

» evaluation of the Regional Climate Simulations against E-OBS V19 . couir one
the period 1971-2000 and for the Essential Climate Variables HadGEM2-ES_RCAL
(Temperature and Precipitation)

CNRM-CM5_RACMO22E

EC-EARTH_CCLM4-8-17

s racHonE m—m

1. Climate projections (together with indices and maps)
for the 13 Regions of Greece with a horizontal
resol ution Of a bout 12km have been prod uced Table 1. List of Regional Climate Models (RCMs) used.
Institute RCM GCM (Global Climate| GCM, RCM pair as
Model) used for this study
S Climate P roj ections for SMHI RCA4 HadGEM2-ES 1.RCA4-MOHC
. MPI-ESM-LR 2. RCA4-MPI
. 12 pilot areas and
DMI HIRHAMS EC-EARTH 3.HIRHAMS5
. 18 cultural heritage areas, transects, natura areas CCLM4-8-17 4.CCLMAS1T
KNMI RACMO22E CNRM-CM5 5.RACMO22-CNRM
HadGEM2-ES 6.RACMO22-MOHC
MPI-CSC REMO2009 MPI-M-MPI-ESM-LR 7.REMO2009-MPI
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*¢ Tourism health heat stress
+ energy demand

Hot days:
Number of days with Tmax>30°C

| 1722 27

days

Hot_days_Control_period_Ensemple mean_GREECE

0 10 20 30 40 50 60 70
days

Computed for period 1971-2000

adaptivgreece

15 30 55
days

Hot_days_Changes_RCP26_Ensemple mean_GREECE

days
Computed for period 2031-2060

RCP2.6

Hot_days_Changes_RCP26_Ensemple mean_GREECE

i ooy

10
days

Computed for period 2071-2100

Hot_days_Changes_RCP45_Ensemple mean_GREECE

10 15 20 25 30
days

Computed for period 2031-2060
RCP4.5

Hot_days_Changes_RCP45_Ensemple mean_GREECE

10 15 20 25 30 35
days

Computed for period 2071-2100

% The projected increase in the number of hot days will affect crop yields -especially in spring and summereffecting crop production and quality.

Hot_days_Changes_RCP85_Ensemple mean_GREECE

5 10 15 20 25 30 35
days

Computed for period 2031-2060

RCP8.5

Hot_days_Changes_RCP85_Ensemple mean_GREECE

30 35 40 45 50 55 60 65
days

Computed for period 2071-2100



/7
0’0

/7
0’0

400

reduction in precipitation amounts - shorter growing seasons
reduction in the availability of irrigation

PR_Changes_RCP26_Ensemple mean_GREECE

PR total precipitation

v -5 % -10% South Greece

Computed for period 2031-2060

RCP2.6

PR_Changes_RCP26_Ensemple mean_GREECE

600 800 1000 1200 1400 1600 1800
mm

Computed for period 1971-2000

W-10% -20% soutn

Greece

https://www.adaptivegreece.gr/el-gr/

PR_Changes_RCP45_Ensemple mean_GREECE

Computed for period 2031-2060

RCP4.5

PR_Changes_RCP45_Ensemple mean_GREECE

PR_Changes_RCP85_Ensemple mean_GREECE

Computed for period 2031-2060

RCP8.5

PR_Changes_RCP85_Ensemple mean_GREECE

’




+* Extension of drought periods, put pressure’ on the water resources of already vulnerable
areas, such as Aegean Islands

Maximum length of
Continual Dry Days (PR<1mm)

CDD_Ensemple mean_GREECE

20 30 40 50 60 70 80 90 100
days

Computed for period 1971-2000

RCP4.5 (intermediate scenario)
RCP8.5 (extreme or high emissions
scenario)

https://www.adaptivegreece.gr/el-gr/

days

Computed for period 2031-2060

RCP2.6

CDD_Changes_RCP26_Ensemple mean_GREECE

INDEISA . .

days
Computed for period 2071-2100

CDD_Changes_RCP45_Ensemple mean_Greece
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days

Computed for period 2031-2060

RCP4.5

CDD_Changes_RCP45_Ensemple mean_Greece
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. B - r -
¥ \ 7 v

days
Computed for period 2071-2100

days

Computed for period 2031-2060

RCP8.5

CDD_Changes_RCP85_Ensemple mean_GREECE

5 10 15 20 25
days

Computed for period 2071-2100

+8 days

+15-20 davs



Humidex>40 HDEX40_GR_Changes_RCP26_Ensemble mean

HDEX40_GR_Changes_RCP45_Ensemble mean

Great
discomfort;
avoid exertion

Changes/days 2031-2060

HDEX40_GR_Ensemble mean

0 10 20 30 40 50 60 0 10 20 30 40 50 60
DAYS DAYS

Computed for period 2031-2060 Computed for period 2031-2060

RCP2.6 RCP4.5

HDEX40_GR_Changes_RCP26_Ensemble mean HDEX40_GR_Changes_RCP45_Ensemble mean

DAYS
Computed for period 1971-2000

Humidex describes the
physical distress of an
average person under
intense heat and high vapor
pressure conditions

DAYS DAYS

Changes/days 2071-2100

Computed for period 2071-2100 Computed for period 2071-2100

0 10 20 30 40 50 60 0 10 20 30 40 50 60

HDEX40_GR_Changes_RCP85_Ensemble mean

0 10 20 30 40 50 60
DAYS

Computed for period 2031-2060

RCP8.5

HDEX40_GR_Changes_RCP85_Ensemble mean

DAYS



CDD30_Changes_RCP26_Greece

Cooling Degree Days
Tmean>30

Changes/days 2031-2060

CDD30_control_Greece

10 15 20
DAYS

Computed for period 2031-2060
RCP2.6

CDD30_Changes_RCP26_Greece

DAYS

Computed for period 1971-2000

increase in the energy used for
cooling in the future —need for
controling the number of
visitors’ arrivals — buildings
adaptations

Changes 2071-2100

CDD30_Changes_RCP45_Greece

0 5 10 15 20 25 30
DAYS

Computed for period 2031-2060

RCPA S

CDD30_Changes_RCP45_Greece

0 5 10 15 20 25 30 35 40
DAYS

CDD30_Changes_RCP85_Greece

10 15 20
DAYS

Computed for period 2031-2060

CDD30_Changes_RCP85_Greece
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LIFE-IP AdaptinGR
-Boosting the
implementation of
adaptation policy across
Greece is the most
important project for
adapting Greece to
climate change.

YTOYPTEIO
TEPIBAAAONTOE
& ENEPTEIAZ

adaptivgreece
)

Climate Change Adaptation
Information Web Hub

1

Geospatial Information Portal of
the Ministry of the Environment
and Energy (MEEN)

e Integration of climate
projections and indicators on
national scale

e Access to the national online
information hub on adaptation to
climate change

* https://adaptivegreecehub.gr/

Greece is preparing to effectively’co L
future climate conditions and challengés™




Climate projections incorporation in the a d a ptivg reece
1. Geospatial Information Portal of the Ministry of Environment and Energy of Greece

https://mapsportal.ypen.gr/thema_climatechange

Ma o Of Greece for 22 Selected climate indices * tailored to the climatic conditions of Greece and relevant to climate variability and risks:

for current climate as well as their changes in the future . Moxirmeem anmasal temperaturelCh TX 16, Number of days with TG<10 °C - high demand for
icci H i 2. Number of d ith TX > 30 °C - hot d heating
under 3 emission scenarios (at national level) B e st G el | 15, Numbor of days with of days with TG>30 °C - cooling
days degree days
4. Mean annual temperature{*C) -TG extreme rainfall
7 Climate models : Data from 7 pairs GCMs/RCMs — 16. Number of days with e PR>10mm - heavy
EURO-CORDEX database or (0.11°) available on Climate Data Store (CDS) 5. Total annual precipitation (mm)-PR . ﬁf:ﬂ'g::’i‘;’;;‘;"jith PR 20mm —very heavy
of Copernicus Climate Change Service (C3S) 6 Mamum length of consecutive dry days with totol precipitation days
7. Number of days with PR<Imm - dry days 18. Number of days with PR>1mm - wet days
H . Wind
PerI—Ods' 8. Mean annual wind speed (m/sec)
. 19. Minimum annual temperature(°C)- TN
1971-2000 (reference period), thermal stress 20. Number of days with TN <0 °C - frost days
. 9.  MNumber of days with TN =20°C - tropical nights
2 future : (near future) . 2071-2100 (distant future) 10. Mean annual relative hurnidity (%) fire danger
M. Number of days with humidex (heat stress index) =38 °C. ! ! . ) —
12. Number of days with Wtheut stress index)>40 °C 21 Mean FWI (Fire Weather Index)- fire danger indicator
13, Number of days with humidex >46 °C ‘ for the |::J'erior;:= :uy—OCLo:erh . CE )
2N ith hi isk (FWI> 50
3 IPCC emission scenarios « RCPZ.G, RCP4.5 ’ RCP8.5 ' el > '
RCP2.6 (stringent mitigation scenario), ' & N § e £ ¢

RCP4.5 (intermediate mitigation scenario) ~

'- « €
RCP8.5 (extreme scenario, very high greenhouse gas emissions) |

.'{ "'_‘f_"r» :,'.'f“',f._’"ﬁi 7 Ma S per
© " climate index—

L‘&.F l\'ﬂ:"



Xapteqg  Embépata  ‘Eyypapa  ‘Epeuva  Oepatikd EUPETHPLO XAPTAOV Vv

DOE TOTTWVOpIO/BIEGBUVOT).... E WMap + EEximwon @ 16i6mreg @8 Focuve §™Mérpnon « Ai6pBuon «  Xdpreg > MetaBoAr Tou ApiBod Tpomikiv NuxTiv ave . Number Of Troplcal nlghts Wlth TMIN>20 n the

current climate (1971-2000
FAYERS KN B BB ( )
-0 +# 9 i(}_]@ North M‘Sged%i':w
' Em6épara . EE, ' oo
[ MeraBok Tou Apeyos Toomiov Nuiv ave Eros (nuépes e TNo20°C) o1

L il st 3 SEC U OF »
(IMeraBo Tou Apeyos Tpomiaw NuxTi aver Eros (népes e TN>20°C) 07 |y
[Z)MeraBoAr Tou ApiBod Tpomkiv Nuxtiv ava Etog (nuépeg pe TN>20°C) ot
() MeraBohr Tou ApiBos Tpomikdv Nutiov avé Evog (nuépeg pe TN>20°C) ot
[)MeraBok; rou ApiBou Tpomkiov Nuxtiov ava Erog (apépeg e TN>20°C) ot
[7)MeraBoA) rou ApiBuos Tpommkiov Nuxtiv avé Erog (nuépe e TN>20°C) ot
2 Apibss Tpomkiv Nuxiov avés Etog (nuépeg pe TN>20°C)

Athens

0-25 Nuxteg

Changes in the number of Tropical nights with TMIN>20
for the near future (2031-2060) based on the RCP8.5 scenario.

25-50
50-75 N Ao ?
785100 s 2ol Tezeoo (nuépeg pe TN>20°C)
s Name Value
100 - 125 -
. o Bp6G vuKTWY  44.1199989318
| Xépreg Ymropadpou ey , R 84766
(@ OpensStreetMap
(O OpenTopoMap
() ESRI World Imagery
(O UNESCO GEODATA
() No background

. e
.~ North Macedonia

Ability to focus map on a region of the country

1316TTEG QVTIKEIPEVOY (=%

MeTaBoNq Tou ApiByol =
Tponikav NuxTiv avé Etog
(npépeg pe TN>20°C) oTo Eyylg
MéMov oUppwva pe To RCP8.5

http://mapsportal.ypen.gr/thema_climatechange 5 g | oo s

9 38.700000
ﬁﬁ'sp‘fwf 76293945
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Xapteg Embtpara Eyypada Epeuva OeHATIKO EUPETNPLO XAPTOY Vv a d G p tiv re e C e G reece
NS08 FOTRIVOTNOTOR BV v UMap ~ SExronwon ) 156MIEG 44 " Mérpnon - ” g
: & .

o- © @ - fécrvmag Cronje

LAYERS

https://mapsportal.ypen.gr/thema_climatechange

4 Embtpara

~IMeraBoAd g Méong Erdors Miyiotng Oepyoxpacios
Merafor} g Méong Eroiag MiyioTg Ocppoxpadios

MeraBold g Méong Erfons Méyomng Oeppoxpaciog
Merafor TG Méong ETiong Miyiomg Ocpuokpagios.
Merapol g MEong EToxs Miyomn ©epuoxpadiog
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b
@ Meon Eryoia Miyiom Ocppoxpadia

« Annual average TMAX

control period (1971-2000)

.........

95-119 *c
119-143 v "
143-187 2 ‘:
18.7-19.1 ..} v

191-215
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® OpenStreetMap

e S o' Patras
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Name Value Manisa e
u— c 2100000091 W, Changes in Annual average TMAX
ESRI World Imagery
UNESCO GEODATA 4 H
i \ _ Near future (2031-2060) under the RCP8.5 scenario
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ESRI World Imagery Name Value fomed
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[ ]

Maps are easily accessible and downloadable through the GIS Mapsportal of s " .
the Greek Ministry of Environment and Energy. | )

The resolution of the maps is approx. 500m after applying spatial
interpolation methods to the initial data.

The user can find detailed climate information of a specific region of th

country, focusing on the map of the online tool which provides the value of th
respective climate index of the area.




Number of dry days (PR<1mm)
Control period/current climate (1971-2000)

Option to print the map and further process/analyse
the data in GIS environment

User manual is provided

https://mapsportal.ypen.gr/thema_climatechange

(2031-2060) RCP4.5. Changes in the Number of dry days (PR<imm) (2071-2100) RCP8.5.

Mwwm
Name Value
ApBp6S NUEPGV :.moooﬂmom




> 2. Climate projections incorporation in the webtool of the National Adaptation HUB

d ada ptivgreece Hu_b

T g0 adagegmacetct o

https://adaptivegreecehub.gr/

Introduction ~ Adaptation policies ~ Sectors and territories ~ Tools ~ How to adapt

Climate Projections

Greek Climate Change Adaptation Actions
H u b Best Practices

Funding Tools

The information Hub for Greece's Adaptation to Climate Change under the Library
LIFE-IP AdaptInGR project
Useful Links

https://geo.adaptiveqreecehub.gr/

Apeuse npepi s PR « 1mm - mpd e xupks Sipsadamuen | ACP 1.5 peeafiadéc | Andtepo ithov (2071-2500) | Evio

a O®YNEKA.

adaptivgreece
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EOvixde Képoc yio trv MNpooapucyn otrw KMpotur AMNaoyh

https://geo.adaptivegreecehub.qgr/

Asikteg K;‘ Xpovikf nepiodog Y fevapa

 Map of Greece with climatic indices for each c
the 13 Regions Of the Country. ® Méon Geppokpaocia (°C) - TG 2;;3360(&00006((1971» Etfiolo RCP 2.6 an6Auteg Tipég

Méan eddxiotn Beppokpaaia Xepwvag RCP 4.5 andAuteg Tpég
("C)-TN @ Eyylgpéidov (2031-2060)
Avorgn RCP 8.5 anbAuteg tipée
Méon péyiotn Beppokpaocia (*C) Anwrepo péAhov (2071-
-TX 2100) KaAokalpt RCP 2.6 petaBolég
Option to choose: o oomcnuo | O AePas ool
. Beppéq npépeg

® RCP 8.5 pevaPolég
ApiBpoC NpepwV pe TX > 35°C-

a)Climatic index (24 climate indices)

AptBp6 nuEpWY e TN > 20°C

b) 3 emission scenarios

AptBp6E npeplv pe TN <0°C -
VUXTEQIVOC NaYETS

c)control, future periods’ mean values and changer“-,_,,
i 24-31

d) seasonal values for Tmean ,PR, Wind

i Ability tO 200m by Region fOf detaiIEd Climate Méon Beppoxpacia (°C) - TG | Neplodog avapopds (1971-2000) | ®Bwvénwpo

Mean annual temperature(°C) -TG

Minimum annual temperature(°C)- TN

Maximum annual temperature(°C)- TX

Number of days per year with TX > 30 °C — hot days

Number of days per year with TX > 35 °C — very hot days
Number of days with TN >20°C - tropical nights

Number of days with TN <0 °C — frost days

Number of days with TG<10 °C - high demand for heating
Number of days with TG>30 °C — cooling degree days

Total annual precipitation(mm)-PR

Maximum length of consecutive dry days with total PR<1mm
Number of days with ye PR>10mm - heavy precipitation days
Number of days with PR>20mm —very heavy precipitation day:
Number of days with PR>1mm - wet days

Number of days with PR<1mm - dry days

Mean annual relative humidity (%)

Mean annual wind speed (m/sec)

Cloudiness (%)

Mean ANNUAL INCOMING SHORTWAVE RADIATION (Watt
Number of days with humidex (heat stress index) >38 °C
Number of days with humidex (heat stress index)>40 °C
Number of days with humidex >46 °C

Mean FWI (Fire Weather Index)- fire danger indicator

for the period May-October

24. Number of days with high fire risk (FWI> 50)

TG 16.752°C  A6nva, Afpog Abnvaiwv, Nepipe...

information S .

Aydrepa...

Nepipépesa Attxde Lat 37.98583

Ofpoc ABnvakov  Lon 23.73596
X 476664.00527

Y 4203987.34433

adaptivgreece
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> 2. Climate projections incorporation in the webtool of the National Adaptation HUB

adaptivgreece

Number of days with high fire risk

FWI (fire weather index) >50 Number of days with high fire risk
Control period (1971-2000)

Greece . Near future (2031-2060) RCP8.5

Ap18u6G nuepwv pe akpaio kivéuvo ekdhAwaong daoikig nupkayldc (FWI > 50) | RCP 8.5 andAuteg tipég (akpaio) | Eyyig péAhov (2031

Ap1Bpdg nuepwv pe akpaio kivéuvo exdnAwaong Sacikig nupkaytdg (FWI > 50) | Nepiodog avagpopdg (1971-2000) | Exfolo

i
.......

FWI > 50 72.8 nuépeg

Awyérepa...

FWI > 50 86.1 nuépeg
MNepipépera KpAtng Lat 35.003003

. Ayérepa...
Arjpog ®aiotod Lon 24.873047
GR4310013 X 579515.77

Nepipépeia Kpritng Lat 35.003003
M.A. NPOSTATEYOMENQN Y 3873435.10 % Arpog Gaigrod Lon 24.873047
NEPIOXQN ANATOAIKHE
KPHTHE

GR4310013 X 579515.77

M.A. MPOZTATEYOMENQN Y 3873435.10
NEPIOXQN ANATOAIKHZ
KPHTHZ

a adaptiv ~ Hub

https://geo.adaptiveqreecehub.qr/
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O ada ptIV e APXIKA  ZUXVEC EpWTACEIG IXETIKA pE
EOwNSE K0S V1o v posapuoyR oty Kt Ao

adaptiv =

ESviie KéuBoc yia tnv Npooapuoyn atrw Kapatus AAayn

* Ability to click on specific cities
- time series of temperature and Precipitation

@ Asikteg \D Xpoviki neplodog |£ Xpovooelpéc )
are displayed

X

Avalfmonnédne Q|

mm For the capitals of all
— v prefectures
Athens - - Time series of five years
s Sl B TR R averages of annual
PR and Tmean
@eppokpasia (°C) Bpoxéntwon (mm)

are shown for
22 440 -the present climate (blue line)
-future periods (up to 2100)
under different emission scenarios
? (RCP 2.6, RCP 4.5 and RCP 8.5)
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Climate services-web platforms for Greece

|
L- 2CLIMA

4. ADAPT2CLIMA tool

e ADAPT2CLIMA Decision Support tool is
to enhance understanding of climate
change and its impacts on agriculture in
order to support farmers, policy makers
and other relevant stakeholders
(agronomists, agribusiness industry,
etc.) in adaptation planning

CLIMPAC

EONIKO AIKTYO MA THN KAIMATIKH AAAATH

3. CLIMPACT:

Webtool visualizes the expected
changes as well as the effects of
climate change

for agricultural sector on national
scale




§E§ ettt n \ Opernicus - ECMWF Key pI'OdUCtS and services

European climate Services 7 Climate
Change Service

1. https://cIimate.copernicus.eu/climate-indicators Climate Intelligence  Climate DataStore =~ C3SAtlas Datain action

Climate Indicators

Copernicus Interactive Climate Atlas Frost days (days) - CMIP6 - Change - rel. to 1850-1900 - Warming 2°C - Winter (DJF)

Climatology and Changes Global warming levels

2. https://atlas.climate.copernicus.eu/atlas
. . o i \b.' RN DONN S
3. https://pulse.climate.copernicus.eu e S

Climate Pulse

C3S’s new tool to monitor the state of our climate at a glance




5. https://era-explorer.climate.copernicus.eu/?lat=50.86&Ing=4.35&plot=0 FUROPEAN CLIMATE SERVICES

=m ERA Explorer
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MONTHLY  CLIMATOLOGY  1991-2020
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How this graph was made...

Explore
How do different locations compare?
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C3S has released Climate Pulse, an interactive and
intuitive tool displaying key global-average surface air
temperature and sea surface temperature data, enabling
users to better

THE PULSE OF OUR CLIMATE AT YOUR FINGERTIPS understand hOW our C“mate iS Changing,

Climate PU'SE, C3S’s new tool to monitor the state of our \ explore different years,
cIimate at a glance download and share the data, charts and maps.

Anomalies

Sea surface temperature » 60°S - 60°N
Dail « Data ERAS

Sea surface temperature anomaly ® 24 Aug 2025
Daily average » Baseline- 1991-2020
Data; ERAS » Credit; CIS/ECMWF

2 "N ." -
208
Global surface air temperature
Daily average e Data ERAS
Credit: C3S/ECMWF

Surface air temperature ® 24 Aug 2025 W
Daily average ® Data ERAS w04 ; /N
Credit: C3S/ECMWF G

Temperature [°C

24 Aug 2025
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BSERVATO™ IEMNBA- EAA

Gianna Kitsara
gkitsara@noa.gr

Christos Giannakopoulos,

Reasearch Director
cgiannak@noa.qgr

Institute for Environmental
Research and Sustainable Development

National Observatory of Athens
Lofos Koufou, Palaia Penteli, Athens, Greece
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