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iterreg

PROJECT CLIM4CAST ==

Central European Alliance for Increasing Climate Change

Co-funded by
the European Union

Clim4Cast

Resilience to Combined Consequences of
Drought, Heatwave and Fire Weather (DHF)

through Regionally-Tuned Forecasting

ARSO: Cregor Gregoric
3 oomoos )M G) SERSEES )
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DHF IMPA CT S DATABA SE ] by individual records (total: 4033) [ droughts M heatwaves Bl wildfires
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A Collection and analysis of
cross-border DHF events
and their impacts;

A better understanding of
the DHF interrelationship.
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DHF FORECASTING TOOL ai—

A Multi-temporal forecasting tool;
A regionally-specific (Central European countries);

Ainteractive map dispalying real time DHF intensity data; A
A'improved preparedness and response on DHF.

INTENSITY OF DROUGHT in the topsoll layer

& Last woek

ACTION PLAN T
[ k]

A Action plan for institutional cooperation on preparedness, National Action Plan on

response, recovery and mitigation of DHF events; Proactive Response to
. Drought, Heatwaves and Fire
A cross-sectoral proactive measures. Weather

2022
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iilteirey Co-funded by

DANUBE WATER BALANCE [Ssissipaitinil

CWatMmodel

Glacier

¥ Snow

Interception § “. D

Lake

Better Water Management | Strengthening
Transpiration 4 . . . .
T transboundary cooperation in the Danube River Basin.
Water Balance Model 1 Developing and testing a basin-
wide model along with climate scenarios application.
Data & Training i Improving data management and and

creating training material.

Expert Hub 7 Creating a knowledge-sharing network.

Rainfall +

Surface runoff )

Baseflow

PILOT ARE@\UPPER SAVA

20 PPs: tv rch institute: 9, national public body: 6, sector: Ig y3 intere tg plpbl ice: 1

12 iy, raianl i . scr gy, e s L eiach et https://interreg-danube.eu/projects/danube-water-balance




@ ARSOHYDRO ‘J JULICH Soil water deficit in the root zone - 15.07.2022

MGROWA

Water Balance Model

Model for Slovenia developed by ARSO & FZ Jilich
High resolution daily timestep model

Main outputs: ETA, runoff, gw recharge, snow, é
and SWD 1T SOIL WATER DEFICIT
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mGROWA-SI: ndswd60 - rcp85
Slovenija

20 30 40 50 60 70 80 90 100

MONTHLY SOIL WATER DEFICIT (SWD), YEAR 2003



TAVAVAVAVAVAVAVAYAYAY A 4 .
NN\ \/\/\I\IN\
ININI\/\Z/\ININ T
\VYAVAVAVAVY AV Y. " "o 7
PAVAVYAYAYAYAY L " .7 .

A\VAVAVAVAYLY _

TAVAYAYAVYAYA 4" . . .

000000K% EUMETSAT LANC
AVAVAVAVAYAYAY LY. 7YUJG]'[CUd:LIﬂ1I2‘I]’ REf | WRAaAR IR 3 lo] & Fi L

'AVAVAVAVA'A'A'A' scUr YW~ WIAWARDqUI W~dc¢ct el auw]

Y A Y kY aYaYaY.uV .7

A

vy oy vy v e e Slovenian Enviroment Agency

A A A A A

........

Tava 'A'A'A'AVA

4-6Feb 2025 : S04

Brdo pri Kranju, Slovenia :_:: e ATATAY
T a T AT AYAVAVAVAVLY




@ REPUBLIC OF SLOVENIA EUMETSAT

A 4 MINISTRY OF THE ENVIRONMENT, CLIMATE AND ENERGY S a_t e I I i t e-d e r i V e d p rO d u Cts e LSA SAF

SLOVENIAN ENVIRONMENT AGENCY

LSA SAF is focused on the development and processing of satellite products that
characterise the continental surfaces. LSA SAF focus is on the use of EUMETSAT satellites.

Evapotranspiration
Reference Evapotranspiration
Latent & Sensible Heat Flux
Canopy Water Content

Energy Balance

Radiation Vegetation

v v v
Short-Wave Long-Wave Wild Fire State Water Stress

LSA SAF MDSSFTD (Wim»2) 15 Aug 2023 100 ure ™ 1
. Fu

Albedo

Land Surface Temperature
Down-welling Short-wave
Radiation

Down-welling Long-waveRadiation

NDVI
Fraction of Vegetation cover
3 —p Leaf Area Index

Fire identification & Power FAPAR
Fire emissions Gross Primary Production

Fire Risk Assessment
Burnt Area

All LSA SAF product ardistributed free of charge: Isa-saf.eumetsat.int



@ REPUBLIC OF SLOVENIA

A 4 MINISTRY OF THE ENVIRONMENT, CLIMATE AND ENERGY D r O u g h t A p p I i C at i O n S

SLOVENIAN ENVIRONMENT AGENCY

U Operational DMCSEE bulletins (Vegetation)
U Heatwaves (Land Surface Temperature)

EUMETSAT

@ LSASAF

U Wildfires (Fire Radiative Power)

FUC; Murska Sobots, HE Slovenis {Fislds)

LSA SAF DLST TEMPERATURE AMPLITUDE 0; gusﬁpm

g s

Positive land surface temperature anomalies highlight

FUC; Hous Gorica, SE Slowenis (vineusrds)

drought cycles

Monthly FVC Anomaly ( 30 Sep 2022 )

lllll

o1 Fer 01 May O oLl 01 Fug 01 Sep 01 Ber

Satellite-derived vegetation anomalies display areas with drought-affected vegetation
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OPS211 The assessment of climate change in Slovenia over the 21st century
(internal, 20167 2023)

DATA & METHODOLOGY VARIABLES

A bias adjusted EURO-CORDEX RCM {ll TEMPERATURE d PRECIPITATION
gCMIPS) g

t e mp precipitatiom e ,

referenci0lper i od was HYDROLOGICAL @

A resolution down to 1 km YN VARIABLES
A daily data, period 19817 2100 %” WIND
A 3 RCPs: & SNOW RELATED
A RCPmodés) ( *** VARIABLES (f¢) ENERGY USE

2
RCPodéls ( 6

A R C P godéls) ( 6
A future periods: " HYDROPOTENTIAL

A 20117 2040 (near future) i

A 504112070 {mid century). ) @ WATERBALANCE @ WATER TEMPERATURE

SSI7 6, RCP4.5 <z
change relative to period 198122010  , ..

DROUGHT INDICES o @

207122100 Vo
o o

I
33
T3
[

nit)

A meteorological droughti SPI Se

A agricultural drought i SPEI
A hydrological droughti SSI

deviation (SPEI u




S ARSOVREME

OPS21 RESULTS Ogens ot sprament

Sintezno porotilo - prvi del

A synthesis report
A Climate projection atlas
A OPSIT gridded data

LIFEAADAPT (LIFE, 20251 2032)

CLIMATE SERVICE CENTER

A upgrade of climate projections
(EURO-CORDEX CMIP6)

A user training & guidance

A online platform for easy data
access

A user-oriented sector-specific
products

r

Casovni poteki Srednje spremembe z Razponi sprememb Trendi z zanesljivostjo Povpreéni razponi
zanesljivostjo - - ——— sprememb po
regijah/postajah

— RCP26 glede nac 1301-201C L o T e wp—
— ROP45 . ; o b s a -

— RCP8.5

Trendi izbrane spremenljivke s pripadajoco

E zanesljivostjo za doloéen scenarij v
s . obdobju 1981-2100.

2010 2040 2070 2100

Casovni poteki sprememb do konca 21.
stoletja, vkljucno z razponi odstopan;.

LIFE4ADAPT adaptation & governance

Interministerial cooperation Complementary funding / Impact monitoring and
and mainstreaming financial mechanisms evaluation

! |

COMPLEMENTARY SUSTAINABILITY

ACTIVITIES Climate service upgrade, After-LIFE
Climate risk and Climate Service Center (ARSO) implementation
vulnerability
assessment

CC Water management adaptation

Local Contact Point CC Adaptation & good practices

LIFE4ADAPT project support
Climate Portal Communication and dissemination
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Evidence and Solutions for improving SPONGE
Functioning at Land SCAPE Scale in European
Catchments for increased Resilience of Communities
against Hydrometeorological Extreme Events

The principle of the sponge measures

The aim of the project

A to intercept, absorb and
temporarily store the water during
the surplus

to increase the resilience
to extreme
hydrometeorological
events, both:

A and slowly release water in the dry
A droughts and

period.
A floods

using so-called

Temporaly store
excess water

A co-benefits: improved soil, water
and air quality, biodiversity and
s human well-being

Asponge méasu

SpongeScapeshas received funding from the European Uniondés Horizon EuA®pla738aadirem theclkK Raseatch dand Innovataor/HVoGovemmentg

Deltares OiEau UK Centre for T TR —
Funded by UK Research Ecology&Hydrology L bcelsoiarsd SLOVENIAN ENVIRONMENT AGENCY
the European Union and Innovation _ o



Methodology

detailed case studies monitoring -> upscaling with modelling -> involving stakeholders

Evidence base: Upscaling: Malnstreaming:

Assessing sponge functioning at landscape scale Co-design of sponge strategies with stakeholders

Process upde\rﬁandmg of individual measures now and in the future

14 CASE STUDIES

Riseholme stream
(UK),

Evenlode ) .
Chaamse beken Upper Biebrza
Catchmeht [UK]\ o catchment (NL) catchment @
Upper Thames oo \ Aa-dal Noord (PL)
agricultural sites ——— — (NL)

(UK) 0o

New Forest & Cole

catchmapts (UK) Timonchio site
Municipality of [

Santorso sites — Gradascica

(Im o catchment (SI)
‘ -~
Léze catchment Bosco Limite \
(FR) (Im Agripolis'site
(IT)

6 bioregions

Atlantic Central

Nemoral

Mediterranean North
Mediterranean South
Mediterranean Mountains
Alpine South

16

d proces p

From Drainage to Water Retention

Advancing a Paradigm Shift Towards Sponge
Landscapes for Enhanced Climate Resilience

A
o

chapcs

and upscaling rules

Objective baselines for
co-designing strategies

WEBINAR 1

Introduction to sponge measures
—

13 FEB' 2025 & Ellis Penning, Deltares

11:00 AM CET &

. Benoit Fribourg-Blanc, OiEau

Spgnge

More about the
project:

WWw.spOngescapes.eu

m {@spongescapes

Spgnge
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X-RISKCC

How to adapt to changing weather eXtremes and

assomated compound RISKs in the context of
Climate Change

Majap 2 U

Slovenian Enviroment Agency

.......
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Co-funded by
the European Union

iiterreg

X-R I S K-C C Alpine Space
How to adapt to changing weather eXtremes and
associated compound RISKs in the context of
Climate Change
AIM: to support risk managers and policy makers in adressig the compound and cascading

risks of weather extremes by improving risk management and CC-adaptation mechanisms
floodsfflash floods

Alpine Space area

Compound mass
movements
Garmisch

Five pilots as learning bases to
investigate the past, understand the

future and derive transferable

~ B
J\A Storm Eleanor J\/k\(\' Stonv ‘\rm. m ‘ .
R S solutions.
= A tf, )\Er:L /\Jf . EJ \q/\\/{@ A 4
iy S < £ s —-_.r i m#
§ i Ry :{*:-*_;l 5" 5"}5 Cg’ j B *1 TN
https.//www alpine-space.eu/project/x-risk-cc/

11. 2022 10. 2025, 10 partners, 5 countries

Exceptional rain events, =~ %
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Analysing past and
future weather extremes

£ & i R €«
ét heir compou
cascading consequences,

et heilr Ni de all
management
S0

éand overarc
strategies for the future

Co-funded by
HiILtCIrcy the European Union

Alpine Space

Digital library + webGIS platform

easy-access point for alpine-wide
information on weather extremes

Change pattern GWL4 — GWL, for 50 ensemble percentile of annual Rx3d
hatching indicates non-significant changes

XRISK;GE ppanual

concept how to uptake the newly created
scientific knowledge by risk managers

_Pilot action plans + Pilot area dossiers

O In cooperation with stakeholders,

risk managers

H Digital sourcebook - Transnational guidelines
I

DROUGHT AND HEATWAVES
IN GORENJSKA -
SORA CATCHMENT

A

N g( : : :
for riSk management practice and policy options for
coping with compound risks across the Alpine Space

Storylines,
Impact
chains, Risk

“studies
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~INSTITUT INSTITUTE
A NOVEJSO Z60DOVIND  OF CONTENPORARY HISTOR

Thelnstitute of Contemporary History , based in
Ljubljana, has been conducting research for ovesixty
years on the political , economic , environmental and
social developments of the 19th, 20th, and 21st
centuries , with a particular focus onSlovenia and its
role in Central Europe.

The Institute also specializes irenvironmental history
and employs methods fromdigital humanities
(sistory.si) to address modern historical questions.
The Institutemanagesarchives and publishesbooks
and ajournal Contributions to Contemporary History
It collaborates with bothdomestic and international
institutions, supporting interdisciplinary studies that
connect history with sociology, political science, and
environmental studies.

Its work helps foster a deeper understanding of how
historical processes continue to shape the present and
future.



Economic, Social, and Environmental History of Slovenia

INSTITUT INSTITUTE Head:Prof. Dr.p ¢ | ¥ &% A¢ | IJ2 Rh
IA NOVEJS0 ZG0DOVING OF CONTENPORARY HISTORY (Code: P60280 SICRIS | Period: 2022027)
Aresearch group focuses on the complex relationships between
VeoGLDL, economic and social development and the natural environment in
Slovenia.
GOZD IN LJUDJE - Key areas of study include:

RAZMERJA IN ZGODOVINA

An-depth research on thehistory of forest, water, and drought
management in Slovenia, alongside the interaction between
economic growth and environmental preservation .

AThe historical impact ofclimate change , resource use, and the
transition from an organic economy to modern systems.

A\ longterm perspective oncapitalism and socialism in Slovenia,
framed within the Anthropocene .

AThe integration ofglobal and local dynamics in shapingSlovenia's
economic and environmental history .

2| WsVYI t WCRGOYt WaqYWHWUqaldl We UT 1J1 +
social and environmental challenges.




| | I . I Recent Publications
Gozdin ljudje : razmerja in zgodovina
INSTITUT INSTITUTE (Forest and People: Relations and History )

X Edited by: Meta Remec
IA NOVEJS0 Z60DOVIND  OF CONTENPORARY HISTORY VooglediSeries, ISSN 235G656; 26

ISBN: 978961-7104-30-1

VROGLEDI, This monograph explores the relationship between humans and forests,
analyzing historical and contemporary forest management practices. The
POTENCIALI IN UPRAVLJANJE contributions from experts in forestry, environmental protection, and history
VODA MED PRETEKLOSTIO IN SEDANJOST]0 offer a multidisciplinary view of how societies have shaped and interacted

with natural environments over time, highlighting both the benefits and
consequences of human interventions.

Potenciali in upravljanje voda. Med preteklostjo in sedanjostjo
(Potentials and Water Management: Between the Past and Present )
Edited by: Marta Rendla
VpoglediSeries, ISSN 235(656; 27
ISBN: 978961-7104-42-4
Focusing on water management, this monograph examines the historical

evolution of water landscapes, the technological, economic, and political
influences on water resources, and their contemporary implications. It
combines historical and modern perspectives to provide a comprehensive,
multidisciplinary analysis crucial for future water management strategies.
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DroughtWatch
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Al and Earth Observation empowering
decision-makers to foster drought resilience

‘ .
\9 Geolodis



Layers

Vegetation Condition

Condition of vegetation

Yield Prediction

Prediction of crop yield

ESI

Evaporative Stress Index

Drought Impacts

Vegetation Condition

Condition of vegetation

Yield Prediction

Prediction of crop yield

Evaporative Stress Index

Drought Impacts

Impacts of drought

Ry

Satellite Soil Moisture

Moist of soil

Zwolle
derland

Acnhem.

Lubsck

Walfsburg
Osnabrick ;
- Hannover

Biclefeld

Project vari

Bonn

Frankfurt am
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