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APIZTOTEAEIO MANEMXTHMIO BE22 AAONIKH2
Tougng Metenpahoyiog Kyomohoyiag

To HaBNUOTIKO TIPOBANUA TNC TIPOYVWONC

H peA€tn tou KAlpaTog eival éva pabnuatiko mpoBAnpa tig Baocslc Tou omnoilou €6scav ot
Bjerknes (~1900) kot Richardson (~1920), opilovtac T OepeAwOEL HAONUOTIKEC
e€LOWOELC KoL TO TAALOLO yLa TNV aPLOUNTLKA TouC ETtAuoN.
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: APIZTOTEAEIO MANEMZTHMIO OE22 AAONIKH:
Tovgng Meterypahoyiog Komohoyiag

To UTTOAOYLOTLKO TIPORANLLOL TNC TTPOYVWONG

To HaBnuatiko mMPORANUA TNG POYVWONG TOPAHEVEL AAUTO HEXPL TN SekaeTia Tou ‘40
KATA TNV omoia oxeSLAleTAL TO TPWTO TPOYVWOTIKO LOVTEAO KOl EKTEAELTAL OTOV
urtoAoylotry ENIAC (~1945).

ZBERBY EBIBBIABIBILELL ) L

John von Neumann = - e o= -
1903-1957 A e SR --!(

<

Glen Beck (backrund) andBety Snyder (foreground) program ENIAC
in BRL building 328. (U.S. Army photo)
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APIZTOTEAEIO MANEMXTHMIO BE22 AAONIKH2
Tougng Metenpahoyiog Kyomohoyiag

H eCEALEN TWV KALLATIKWY LLOVTEAWV ...
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APIZTOTEAEIO MANEMXTHMIO BE22 AAONIKH2
Tovgng Meterypahoyiog Komohoyiag

NMPOUTIOBOETEL TNV €EEALEN TWV UTIOAOYLOTIKWY CUOCTNUATWY

- 20005 b 20108 e 2015

ACCELERATED EVOLUTION
Since 1993, 17 supercomputers
have occupied first place among
the S00 most powerful
computers in the world. Over 23
years, their capacity has grown
more than a million times
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2 APIZTOTEAEIO MANEMZTHMIO OEXZX AAONIKHE
Tougog Metesypahoyiag Kpcrmohoylag

Mol elvat amapaltnTteC oL UTTIOAOYLOTIKEG UTTOOOUEG YL TNV EPEUVA TOU KALLATOC;

o Auavetal n XWPELKN oVAAUCT TWV OPLOUNTLKWY LOVTEAWY

o Augavetat n MTOAUTIAOKOTNTA TWV APLBUNTIKWY HOVTEAWV g4 or v £0- Global
Atmospheric Model

(meplooodtepeg PUOLKEG/XNMLKES/BLOAOYLKEG SLepyaoieg) T

| Vertical Grid (Height or Pressure)

. A c includes the atmosphere,
incoming solar land, oceans, ice and biosphere
energy. outgoing heat

transition from "¢™8Y

solid to vapour

. . _ evaporative
Computational time = B ool : ,
stratus clouds exchanges ~ cumulus cirrus clouds  atmospheric
aerosols clouds GCM

precipita';icn snow cover atmosphere
. . CSVaPGRESOL e (temperature, winds
Operatlon per equatlon X o and precipitation)
peasen DI $80000000 aun stratus clouds

evaporation

(number of equations per grid box) x

; atmospheric model layers

(number of grid boxes) x

(number of time steps per simulations)
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: APIZTOTEAEIO MANEMZTHMIO OE22 AAONIKH:
Tougng Metepahoyiog Kuyomohoyiag

[Tolol elpaote

Jtépyloc Kaptolwog  EAévn Katpaykou BaoiAng MavAidng
QDuoikog Quotkog QDuoikog
Y. Ad. Emk. KaBny. Yrt. Aid.

Metewpookoneio, ANO

Mapia Kapumnidou ravvng ZodpLadng
lrewypadog MaBnuatikog
Y. Ad. Y. AS.
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7 ' APIZTOTEAEIO NMANEMZTHMIO BEZX AAONIKHE
Tougng Metenpahoyiog Kyomohoyiag

Grid computing

RegCM3-CAMXx regional climate-air quality simulations over Europe (Cecilia)

_Season: SUMMER [3]““""‘"“»1 991_2000 _Season: SUMMER [03] (2041-2050) - (1991.2000)

o Forcing: ECHAMS GCM e

0s

o Spatial resolution: 50 Km -

oy
40

o Simulations: historical (1960-2000)
A1B projection (2041-50; 2091-2100)

-10 0 10 20 30 |o ”W T 10 ”W i W

Katragkou et al., Future climate change impacts on summer surface ozone from
regional climate-air quality simulations over Europe, Journal of Geophysical Research,
116, D22307, d0i:10.1029/2011JD015899, 2011
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Tougng Metenpahoyiog Kyomohoyiag

Grid computing

RegCM3 climate projection over South East Europe (Geoclima)

RegCM3—AUTH 2m-Temperature 1961

oL

LN

S

L3N
o Forcing: RegCM@25Km Lo
o Spatial resolution: 10 Km M
LONA-
o Simulations: historical (1960-2000) N U
A1B projection (2001-2100) JEN T -

37N
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Zanis P., E. Katragkou,... Transient high-resolution regional climate
simulation for Greece over the period 1960-2100: evaluation and
future projections, Climate Research, 64: 123-140, 2015.
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APIZTOTEAEIO MANEMXTHMIO BE22 AAONIKH2
Tovgng Meterypahoyiog Komohoyiag

Grid computing

70

WRF-AUTH regional climate simulations over
Europe (EURO-CORDEX) ‘

o Forcing: ERA-interim

o Spatial resolution: 50 Km

o Simulations: hindcast (1990-2008)

v Switching to WRF regional climate model

v" Becoming EURO-CORDEX participants

Katragkou et al., Regional climate hindcast simulations within EURO-
CORDEX: evaluation of a WRF multi-physics ensemble, Geosci. Model
Dev., 8, 603-618, https://doi.org/10.5194/gmd-8-603-2015, 2015.
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: APIZTOTEAEIO MANEMXTHMIO BE22 AAONIKH2
Tougng Metenpahoyiog Kyomohoyiag

: J grnet
Ot edpappoyec oto HCP-ARIS tou EAET WV e grouica

o

15t production call: pr001020, 2015, REGINA (165.000 core hours)

o Regional climate simulations over Europe

2" production call: pr002046, 2016, VERGINA (1.400.000 core hours)

o Very high resolution regional climate simulations over Europe

3"d production call: pr003005, 2017, COPERATE (1.900.0000 core hours)

o Convective permitting regional climate simulations

5% production call: pr005025, 2018, LUCE (700.000 core hours)

o Impact of land use changes on regional and local climate in Europe

o

o

o

[e]

Preparatory/Development projects:

° pa006006, 2016, (100.000 core hours): Impact of aerosol on atmospheric radiation and clouds (Pl V.
Pavlidis)

° pal80201, 2018, (100.000 core hours): Impact of land use changes on European climate using regional
climate model (Pl |. Sofiadis)
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APIZTOTEAEIO MANEMXTHMIO BE22 AAONIKH2
Tougng Metepahoyiog Kuyomohoyiag

R EG | NA @NASA Goddard Institute for Space Studies

WRF-AUTH climate projection over Europe (0.44°)
o Forcing: NASA_GISS_E2 GCM

o Spatial resolution: 50 Km (Europe)
o Simulations: historical (1970-2005)
RCP8.5 projection (2006-2100)
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Sofiadis 1. (2017) Climate change over Europe for the 21st century using regional climate

simulation under scenario RCP8.5, MSc Thesis, School of Geology, AUTH. Katragkou et al. (2017) AUTH Regional Climate Model Contributions

to EURO-CORDEX. In: Karacostas T., Bais A., Nastos P. (eds)
Perspectives on Atmospheric Sciences. Springer Atmospheric
Sciences. Springer, https://doi.org/10.1007/978-3-319-35095-0_106
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APIZTOTEAEIO MANEMXTHMIO BE22 AAONIKH2
Tougng Metenpahoyiog Kyomohoyiag

VERGINA

WRF-AUTH hindcast over Europe (0.11°)
o Forcing: ERA-interim

o Spatial resolution: d01 50 Km; d02 12 Km
o Simulations: hindcast (1990-2008)

Dellis D., Waiting time (%) in each task (core) over a single domain
100 cores (left), 400 cores (middle), 900 (right)

Bias DJF Tmean 1990-2008 Bias MAM Tmean 1990-2008

WRFv3.8/purempi_bench

Simulation time 12h
D01: 133%130x30 gridpoints
o D02: 448x436x30 gridpoints
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Kartsios S., Benchmarking WRF-AUTH @HPC-ARIS

Lot 10 e
Sboadb b

Papakonstantinou Presvelou I. (2019) Evaluation of a high resolution (0.11°) regional
climate simulation over Europe, MSc Thesis, School of Geology, AUTH.
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‘' APIXTOTEAEIO MANETIZTHMIO OEZX AAONIKHE
Tougng Metenpahoyiog Kyomohoyiag

COPERATE

WRF-AUTH hindcast & projection over the Alps

o Forcing: ERA-interim

o Spatial resolution: 12 Km (Europe) — 3 Km (Alps)

o Simulations: hindcast (2000-2015)
o Time execution: ~42hrs per month (240 cores)
o For 15 years: ~7.500hrs, 315 days
> Total core hours: ~1.820.000

DJF 2004 JAS 2005 “’
Mean temperature bias (MESAN - WRF) K Mean temperature bias (MESAN - WRF) K L4
| | | I i
5 5 e
50N — . 50N — x
. 4 - 4 %
3 3 o
2 2 L
1 1
45N — — 0 45N — —0
o -1
2 2 %©108S 4508S 70
3 3 Tk Ene. MEAN “lw NS, Mean w
40N 4 40N 4 %” » s
5 -5 : 2 w0
T T T T i f: i
0 10E 0 10E g it 0 »
Coppola E., .. S. Kartsios, E. Katragkou, ....(2018) A first-of-its-kind multi-model convection BT s O TR R
permitting ensemble for investigating convective phenomena over Europe and the C ’ f’ i

Mediterranean, accepted in Climate Dynamics
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|/ APIZTOTEAEIO MANEMXTHMIO BEZX AAONI KHE
Tovgng Meterypahoyiog Komohoyiag

LUCE

WRF-AUTH hindcast over Europe (0.44°)
o Forcing: ERA-interim

o Spatial resolution: 50 Km
o Simulations: 3x hindcast (1986-2015)

o Control

o Maximum Forest

o No forest

Sofiadis and Katragkou,
Quantifying the summer
temperature response to
extreme deforestation in
Europe, Medclivar 2018
Conference, Belgrade, Serbia

-10-8 6-4-22 4 6 810

swnet (W/m?)
17-20/9/2018
(Best Poster Award)
JJA
Davin E., ... I. Sofiadis, E. Katragkou, ... (2019) Biogeophysical

impacts of re/afforestation in LUCAS: First results from the LUCAS
intercomparison projects, in preparation
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APIZTOTEAEIO MANEMXTHMIO BE22 AAONIKH2
Tougng Metenpahoyiog Kyomohoyiag

R E I\/I OT C GslP PILOT STUDIES

Rsds Aer1-Aer0 % DJF 2004-2008 DNI Aer1-Aer0 % DJF 2004-2008 Diffuse Aer1-Aer0 % DJF 2004-2008

WRF-AUTH hindcast over Europe (0.44°)
o Forcing: ERA-interim
o Spatial resolution: 50 Km
o Simulations: 7 x hindcast (2003-2008)

Rsds Aer1-Aer0 % JJA 2004-2008

| Simulation | _Aer0 | Aert | Aerz | Aerafull | Aer2MACC | AerONew | Aer3New
New New

Microphysics Thompson  Thompson Thompson Thompson Thompson Thompson Thompson

scheme regular regular regular regular regular Aerosol Aerosol
aware aware Pavlidis V., E. Katragkou., ....
) - ) 5 ) s =3 (2019) Sensitivity of radiation in
Aerosol aer_opt= aer_opt= aer_opt= aer_opt= aer_opt= aer_opt= aerosols in regional climate
option/source Tegen MACv1 MACv1 MACC GOCART  GOCART  simulations over Europe, in

preparation

05/11/2018 20 XPONIA EAET - 2YMMOZIO WHOIAKHX TEXNOAOTIAX




' APIZTOTEAEIO NMANEMIZTHMIO OEXZ AAONIKH2

Tovgng Meterypahoyiog Komohoyiag
AroBnKeuTIKOL YwpoL
Storage
2009 (Cecilia) 4 TB 160 o
140
2013 (Geoclima) 6 TB 120
100
07/2015 (Regina) 20 TB @ g
) 60
03/2016 (Vergina) 40 TB 20 N 30
20
11/2017 (Coperate) 140 TB 7> DOIIMMENINN l 1

Cecilia Geoclima Regina  Vergina Cooperate Luce

12/2018 (Luce) 30 TB péxpt oriuepa

50 Km 12 Km

EggEgs
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) APIZTOTEAEIO MANEMXTHMIO BE22 AAONIKH2
Tovgng Meterypahoyiog Komohoyiag

«T'“

Storage repositories: The vi SEEM project Vi-SEEM

PRACE Summer of HPC 2017 HPC Ambassador Award:
Mahmoud Elbattah
PhD student at the National University of Ireland Galway (NUIG)

Automated Extraction of Metadata from Climate Simulations: Helping Researchers Share,
Discover, and Use Data

- IT4Innovations = 70701
nationcl -
R supercomputing

center

Mentors: E. Katragkou (AUTH), I. Liabotis (GRNET)
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https://youtu.be/_p6SC9Nr4KQ

‘' APIXTOTEAEIO MANETIZTHMIO OEZX AAONIKHE
Tougng Metenpahoyiog Kyomohoyiag

KALLQTIKEC UTINPECLEC AfriCultuRes

H2020-SFS-2016-2017 KALLOTLIKEC UTINPECLEG YLOL ETILOLTLOTLKY) Al0PAAELQ OE AYPOTIKA
GUGTr']HaTa 3 5).,&;} }m @ Precipitation for January (Cli gy for 1990-2008)
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b o
Earth Observation g @ @ Q M \eather s o
550
. = 525
@ A AfriCultuReS - &
Crowdsensing For'y AN . W2 ‘>°S e Future Climate ’ 375
P . MR e | i 350
- 3 4 ‘ . 325
Q 4 e~ CORDEX_Ens g‘,’g
s " o ¢ 225
Requirements & 4 Socio Economy & %‘7’2
Risk Analysis P %) “L Production Assessment :252
= 4 S
¢ =
50
& i 25
orveLoPMENT 0
B o scrces
| =fs i
Usersand Validation &
400
other Stakeholders g Pilot activities
Food Security DSS 300
200
1 @ | centre Régional
g.m, Nm...,. ‘ GMV (lead, ES) @ Centre Rigional -
((@VARISTOTLE | Aristotle University §
g RS0 | of Thessaloniki (GR) (G2 gf(i;a;"l;:h(l;‘;svu)ty =
< | oraxis (GR) . -
DRAXIS - CERSGIS - University
. CERSG) of Ghana (GH) -200
HCP /| HCP International (NL)
international Geo@SAS ‘ GeoSAS (ET) 300
Sapienza Universit
© sy sy ™
(Chf?ﬂl LocatelT (KE)
ml Swedish Meteorological and
Hydrological Institute (SE)
Observatoire du Sah: : i i inti
[Ene s Gbeervetokre duSehara Karypidou M. (2019) Estimating errors and uncertainties of
e ‘ Cantabria (ES) precipitation in regional climate simulations over Africa:
South African National . s . .
Uniersty of @:’;,,g.;;ga Space agency (ZA) investigation of physical processes, PhD Thesis, School of
Geology, AUTH.
;‘;nmhﬂsily University of R"’\ Eduardo Mondlane gy’
gmu Sheffield (UK) Eo] University (MZ)
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APIZTOTEAEIO MANEMXTHMIO BE22 AAONIKH2
Tougng Metenpahoyiog Kyomohoyiag

KALLQTLKEC UTINPETLEC

Emuyelpnuatikotnta, Avtaywviotikotnta kot Kowvotopia (ENAVEK)
ZUoTnua €ykalpng npostdomnoinong yla tig petadldopeveg acBeveleg amnod kouvouTLa

. Climate sensitivity and
N Disease | Area | Cases per year | confidence in dimate effact ‘ Key references =
OIKOANAHTYEH Mosqito: > ‘ > ‘ = <~ | WHO (2008); Kelly-Hope et al. 4 'y &
JEPIBAAAGNTIKEZ EGAPMOrE  Malaria Mainly Africa, SE Asia | About 220 million 1+- oy .- -y - @ += | (2009 Alonso et al, (2011);
1 We 1 e Omumbo et al. (2011)
) e Beebe (2009); Pham et al. (2011);
100 countries, s > &7 < @ @z :
Dengue - if About 50 million + oY + = PP ~ [ % +~- | Astrom et al. (2012); Earnest et
g esp. Asia Pacific 1 e 1 Y % al. (2012); Descloux (2012)
Tick-borne di
; Europe, Russian Fed., > Tokarevich et al. (2011) Vectors can camy diseases that can aﬁe(t})oth animals and humans,
Tick-borne e About 10,000 3 Such diseases are called vector-borne diseases.
encephalitis Mongolia, China
Temperate areas of Y 3 Bennet (2006); Ogden et al. (2008) Change in Environmental Suitability for An. sacharovi (Future-Present)
Lyme Europe, Asia, North About 20,000 in USA
America RCP 48
.. . us
Other vector-borne di: = =
Hemorrhagic fever > . (201 -
with renalg Global 0.15-0.2 million 1+ M‘«z 9l ,>, b e s
- syndrome (HFRS) S
az
£ > > - Ari
Endemic in many Stenseth et al. (2006); Ari et al.
Plagge locations worldwide Abat 40,000 1+ 'l“f * {2010); Xu et (2011) )
w0

Climate drivers

Climate driver variables

Confidence levels

| #

Temperature  Precipitation

D._# of cases High confidence in local effect

Humidity
D'_ Footnote | 1 Effects are specific to Anopheles spp

Low confidence in effect

-
‘:ﬁ"‘\f"é"\
Ty 4

0%-#.1

Karypidou M et al. (2019) The employment
of correlative and mechanistic models for the
assessment of regions in risk of malaria, in
preperation
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) APIZTOTEAEIO MANEMXTHMIO BE22 AAONIKH2
Tougng Metenpahoyiog Kyomohoyiag

TLBa ypelaoTOLE OTO ALECO LEANOV

o OLamattoelg o€ urtoAoyLotikoU¢ mopoug (HPC) yia tn peA€Tn Tou KALpatog Ba
auénBouv akopa TEPLOCOTEPO KAOWC Ta KALUATLKA LOVTEAQ TOU PEAAOVTOG Ba armattouv
oUlevén tn¢ atpuooPalpac-edadouc pe wkeavouc, Suvaptkn BAAoTnon, avaAuTiki
XNHUELO KTA.

o OLamaltnoelg o€ anoBnKeUTIKOUG Xwpouc Ba avénBouv kabwe n avaykn yla
uPNAOTEPNC XWPLKAG/XPOVLIKNC avaAuong mAnpodopia Ba sival amapaitntn ya Tig
HUEAETEC EKTLUNONG ETLITTWOEWYV TNG KALULATIKAG 0AAQYG.

o T mapoxn KALLATIKWY uTtnpeolwy Ba avénBel n {ntnon oe unnpeoieg cloud, Wlaitepa
o€ oUVOUAOUO LE TA EPYOAELD KaL TLC UTtNPECLEG oV «xTilel» n Evpwraikn kowotnta
(Copernicus Data and Information Access Services — DIAS, Copernicus Climate Data Store
- CDS).

05/11/2018 20 XPONIA EAET - 2YMMOZIO WHOIAKHX TEXNOAOTIAX 23




Surface air temperature anomaly for September 2018 relative to 1981-2010

Change Service
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