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%‘L Overview Objectives

* FOCAL Pilots: define the requirements and demonstrate and evaluate the benefits from the Assessment
Apps developed in the project
* FOCAL System
— FOCAL platform: Faster and better support for climate and earth system modelling tasks (Al and data
Research and integration)

— FOCAL Modules: enabling relevant assessment studies for climate mitigation and adaption strategies on
regional or local scale
N — FOCAL Assessment Apps: design and develop Web-Apps for local assessments
stering

- * FOCAL Cluster: Establish long lasting cooperation between Earth System research, Earth Observation data
providers, Data science and high-performance computing (HPC) infrastructures

Funded by
the European Union
© Focal Team, Date, Venue Project GA Nr. 101137787
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B Dynamical Downscaling with Regional Climate Models (RCMs)

RCMs can be forced by: P N sy, RCM model
_/i;; ';:*m B -~ domain
- Reanalysis 3D-data as / NN ) <
large scale forcing for RCM / .., A’ N
evaluation simulations & ) i ,’
* GCM 3D output data for \ Targerscala |
driving RCM historical \_ forcing
simulations & future climate
change projections -
General Circulation Models GCMs Regional Climate Models RCMs
AX(0° ):400 km to 100 km (50 km) AX: 50 km to ~2.5 km

Modeling all relevant physical processes in a 3-D section of the globe
Internal computing timestep: 2 minutes - 12 seconds
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B Emission scenarios: Representative Concentration Pathways RCPs

GLOBAL CARBON
PROJECT

Data: CDIAC/GCP/IPCC/Fuss et al 2014

Scenario categories

RCP8.5

L == >1000 ppm COzeq / Eé?m_bsléﬁgoo
L) 720-1000 ppm e
.S % 80- 580-720 ppm "’;_-:‘.'39._ -
?’ O 480-580 ppm
RS 8 60 “ 430-480 ppm
5= ~! RCP6
= o 2015 Estimate 2.0-3.7°C
2E 40 -
® 4
o o
) :
o 2 |
1= ks ll AN RCP4.5
Historical emissions 1.7-3.2°C
0 RCP2.6
net-negative global emissions 0.9-2.3°C
_20 ; | - : :
1980 2000 2020 2040 2060 2080 2100

Over 1000 scenarios from the IPCC Fifth Assessment Report are shown

Source: Global Carbon Budget 2015, Data: Fuss et al 2014, CDIAC/GCP/IPCC

http://www.globalcarbonproject.org/carbonbudget/15/presentation.htm

RCP8.5
> 1000 ppm CO,-eq

RCP6.0
720-1000 ppm CO,-eq

580-720 ppm CO,-eq

RCP2.6

430-480 ppm CO,-eq
Large and sustained
mitigation is required



SIXTH ASSESSMENT REPORT IPCC & @

Working Group | — The Physical Science Basis INTERGOVERNMENTAL PANEL oN ClimaTe chanege who UNEP

Human activities affect all the major climate system components, Figure SPM.8
with some responding over decades and others over centuries

a) Global surface temperature change relative to 1850-1200
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B Ensemble simulations for robust climate change information

Multi-emission Multi-model Initial-condition
scenarios ensemble ensemble

ModelA —— A1 — A2 }— A3 |

Model B — B1 — B2 |— B3

ModelC —— C1 — C2 — C3

Emission

Scenario 3 Model D — D1 — D2 — D3
Scenario Model Internal
uncertainty uncertainty variability
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Nutzbare lokale fir Deutschiand

B NUKLEUS CP-RCM downscaling to 3 km NUKLEUS Reg],(..m

(15t phase until 2023, 2nd phase until 2026)

= Data volume per simulation largely increased
compared to EURO-CORDEX due to hourly data

sets
= Data is currently under evaluation within the
project
= Data will become publicly available in 2025
CMIP5/6 EURO-CORDEX 0.11° NUKLEUS 0.0275°
EURO-CORDEX downscaling contribution 12,5 km NUKLEUS 3 km simulations:

(small deviations from final protocol):
« 3 RCMs (CCLM, REMO, ICON-CLM) run
« Each RCM driven by 3 GCMs (MPI-ESM, Evaluation: ERAS (2005-2014)

MIROC, EC-Earth) Scenarios: SSP3-7.0 30-year time-slices
 Evaluation: ERAS (1979-2020)  Historical period with +0.5 °C*

» Scenario: SSP3-7.0 (1950-2100) * Future period with +2 °C*

* Future period with +3 °C*
* global-mean-warming w.r.t. to pre-industrial times (HadCRUTS, 1891-1910)
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Region located over Germany (CEU-3)
3 RCMs (CCLM, REMO, ICON-CLM)




FACULTY

OF INFORMATION
TECHNOLOGY
CTU IN PRAGUE

TURN ON TECHNOLOGY

Autoencoders 7
Neural networks
U-nets

Vision-Transformers
Physic-informed models
World models

Sentinel-3 (10 m)

Hlavneé ciele:

Image Super-Resolution
Predpovede
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Co |deme downscalovat

. Satelitné snimky
Klimatické scenare
Historické udaje
Teploty povrchu
Iné

What We're Downscaling:
Satellite Imagery, Climate Models, Surface Temperatures




Pilotné nasadenie

EFFICIENT EXPLORATION
OF CLIMATE DATA LOCALLY

Mesta Lesné hospodarstvo




Future Temperature (@
Seeaorsrindusiticles = WL
“ - "._,"

.....

T
e, 55
T
4'.\":?'" !
t %
B
- — od + e -
’I‘ -Jf!ﬁ'\‘ y -
- 4 j““‘}} -
- — - b e
— Yo 4 N,
= - ‘.!-3’“} ;
- -- F-
. . ,':- ‘?VJ‘
. Ll
®.sas "
| ik
‘ )
M f -
ar e : - | - N
@ inae e 20 %
'L snn 0% ra
sun S0 ol

WF1 - Climate Change Workflow






WE?2 - Urban Hot and Cool Spot Workflow
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Input data

NUKLEUS dataset
Domain:

Workflow operations

EUR-11(12.5 km)
CEU-3 (3 km)

Data Format:
NetCDF

Variables:
Maximum Temperature (tasmax)
Minimum Temperature (tasmin)
Mean Temperature (tas)
Precipitation (pr)
Surface Wind (sfcwind)
Relative Humidity (hurs)

Time span:
Historical 1961 - 1990
s5p370-GWL2
ssp370-GWL3

+ Universal Thermal Climate
Index (UTCI)

« Physiological equivalent
temperature

« Summer Days (Tx > 25°C)

« Hot Days (Tx > 30°C)

« Extremely Hot Days (Tx >
40°C)

« lce Days (Tx < 0°C)

- uTCI

« PET

Output data

Visualization of climate indices (e.g.):

= Map of absolute values

+ Map of climate change signal

« Bar plot of absolute values

= Bar plot of climate change signals

= Line plots of mean annual cycle

« Line plots of differences of mean annual cycles
« Line plots of time series

« Line plots of time series

+ Line plots of differences of time series
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WFB - UrLahFBIue Spot Workflow
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Web application
H Single page web app
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GIS alfa a omega riesenia + Temporalne
multidimenzionalne data

- Datové Standardy (NetCDF, HDF,
GRB ...)

- Big data

» STAC, GeoRAG

JACKDAW: UNLOCKING GEDAI FOR HUMANITY

Based on UN Report . 53 Storage VS Ranaman
- STEEP platforma
- Tvorba Geo-Al models

- JackDaw GeoAl ChatBot



DATOVA VRSTVA APLIKACNA VRSTVA PREZENTACNA VRSTVA
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0 Vyhladanle spravnych 0 ‘
30% udajov v case a ich \ 10% )

spracovanie

Lokalne dita Web aplikacia pre

FOREST pilot

ﬁ Databazy a senzory

607%

Porozumenie a priprava ddajov  Vyhladanie spravnych udajov v ¢ase
a ich spracovanie

UX/UI



A Ccodalej ?




Dalsie kroky

Partner cities - replicators




Dakujem za pozornost

Radovan Hilbert

radovan.hilbert@yms.sk
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