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What is drought?

• A complex and little-understood phenomena 
among those in “weather and climate 
extremes”;

• slow (not sudden) development;
• difficult to define its start and end;
• diverse, non-structural impacts;
• high spatial and temporal variability.

Credit: WMO-CAgM (2018) 



IPCC, 2021: Summary for Policymakers. In: Climate Change 2021: The Physical Science Basis. 
Contribution of WG1 to the Sixth Assessment Report.

Assessment of observed changes in agricultural and ecological drought 

Yellow hexagons indicate regions where 
there is at least medium confidence in an 
observed increase in this type of drought.



The drought problem is worsening in SE 
Europe Danube River Basin (SEE) droughts 

between 2016-2023 
(Source: DMCSEE Drought 
Bulletins, EDO Drought Reports, 
ICPDR Questionarie / Map: WWF)

Drought development from June to July 2025 in Europe (CDI 
indicator) (Source: EDO/JRC)
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2003, 2007, 2012, 2013, 2015..

..very intense development in 2024 & 2025

June 2025



o Heat waves & summer droughts –
rapid droughts

o Dry springs and autumns
o Drop of river discharges all over 

Europe (Po, Rhine, Danube, Alpine 
streams etc.) and lakes  

o In Alpine space „green winters or 
snow drought“

o Multiyear drought 
o Compound and cascading extreme 

events (forest fires, flash floods)

Symptoms of of droughts in recent years

The dried out Bileca lake, near the town of Bileca, 
Bosnia.AP Photo/Eldar Emric

BSS, 2025



Source: EEA, 2024

Projected higher drought frequency in Europe





The story of DMCSEE

Hosted and coordinated by ARSO 

www.dmcsee.org

Established in 2006 

Founding agencies: UNCCD, WMO

Drought teams centred in NMHS of 13 countries in SE Europe



Regional drought 
monitoring

Transnational projects Strengthening drought 
policies and expert capacity

International 
collaboration

Mission

Monthly & seasonal 
drought bulletins 

Innovative tools & 
knowledge transfer 

Joint activities & 
cooperation with WMO, 

IDMP;
Implementation of UNCCD 

mission

• Development & application of drought risk-management tools and policies in SEE

• Improve drought preparedness to reduce drought impacts in SEE

Drought policy 
recommendations

(national level, regional 
bodies);

support & organisation of 
trainings of national 

experts



Centre initiative idea 
‘top down’

2004

2006 2009 - 2012 

2013 - 2025

Decision on DMCSEE 
host institution 
(led by WMO) 

Political commitment of Slovenian 
government (permanent budget for 

DMCSEE governance) 

DMCSEE project 
(Funded by Interreg South East 

Europe)
• First joint project under DMCSEE 

community
• Setting up regular regional drought 

monitoring

Fundraising activities 

2007

Timeline



Project Clim4Cast

2022 - 2025

Project DriDanube
• Towards proactive drought 

management practices
• Regionally harmonized products

2017 - 2019 2019 - 2022 2023 - 2026

Project ADO Project X-RISK-CC

Project DRIN (GWP)

2022 

Collaboration 
GWP CEE & ICPDR on 

Danube drought 
management review 

2024

Timeline

--- ctd. Artemis, Danube Adapt



What we need for proactive drought management?

Credit: IDMP (2018) 



How we monitor drought development?

SouthEastern Europe: 
DroughtWatch [June 30, 2025]

https://droughtwatch.geocodis.com/
https://edo.jrc.ec.europa.eu/

Europe: European Drought Observatory 
(EDO) [3rd decade of June, 2025]

regional

Slovenia: Sušomer/Drought meter

https://www.meteo.si/uploads/probase/www/
agromet/bulletin/drought/sl/

national

Multifacet approach



Drought characteristics detection

Droughts can be characterized in terms of their

severity location duration timing

Drought indicators and indices provide options for identifying drought characteristics listed above. These are 
associated with different types of drought. 



DROUGHT BULLETINS 



REGIONAL DROUGHT MONITORING

• Regional weather and vegetation conditions overview

• Maps of air temperature, precipitation, evapotranspiration, and 

surface water balance anomalies

• Standard deviation indices: SPI, SPEI, EDDI (updated monthly)

• Graphs/maps of vegetation development



DROUGHT IMPACT COLLECTION

• Summary of found reports on impacts of drought

• Obtained from freely available sources: online national 
authorities reports, press agencies, newspapers + voluntary 
input from DMCSEE partners

• Ground info on drought extremity: validation & 
complementation of drought indices; local details, ground 
check; textual summary per country per month (not 
database)



https://droughtwatch.geocodis.com/

DroughtWatch - Regional tool in development (near-real time)
- different sources – including remote sensing and forecast (June 30, 2025) 



DMCSEE CONSORTIUM & COMMUNICATION

• Contact list for monthly bulletin

• Occasional drought experts meeting: recent in November 2024 and in 
February 2025 (ministerial conference)

• Regular updates on the DMCSEE webpage as the main communication 
channel. 

dmcsee.org



Collaboration through projects
and..

COLLABORATION & NETWORKING

• Drought Risk in the Danube Region (DriDanube) (Danube Transnational 
Programme)

• Alpine Drought Observatory (ADO) (Interreg Alpine Space)

• How to adapt to changing weather eXtremes and associated 
compound RISKs in the context of Climate Change (X-RISK-CC) 
(Interreg Alpine Space)

• Central European Alliance for Increasing Climate Change Resilience to 
Combined Consequences of Drought, Heatwave, and Fire Weather 
through Regionally-Tuned Forecasting (Clim4Cast) (Interreg Central 
Europe)

• Knowledge transfer on drought issues due to climate change for 
Armenia (Višegrad Fund)

• Integrated drought management system and measures to mitigate 
the impacts of climate change in Kosovo (SlovakAid)



COLLABORATION & NETWORKING

Integrated Drought Management Programme (WMO & Global Water 
Partnership) & WMO Drought Expert Team

UNCCD Drought Initiative

European Drought Observatory (Joint Research Centre)

International Drought Resilience Alliance (IDRA)

International commision for the protection of the Danube River
(ICPDR)

EU Strategy for the Danube region (EUSDR) 

… through wider community ….. through capacity building 

Organizing trainings, study visits for 
DMCSEE experts

Study visit of Armenian experts

Training on Integrated 
drought management in 

Drin basin
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The structure follows the 
characteristic of the 

drought phenomenon:

Agricultural drought / in topsoil

Meteorological drought as a driver

Hydrological drought in 
surface waters 

Hydrological drought in 
ground waters

For each type of drought/part of the water cycle: 

 Description of the past 7 days 

 Drought level of the regions on the base of methodology 

 Expected trends in the next 7 days 

 Current state displayed in graphs (for chosen stations) and maps

State of drought in 15 regions of Slovenia.

Updated every Thursday afternoon.

Sušomer – Drought meter

Link: 
https://meteo.arso.gov.si/uploads
/probase/www/agromet/bulletin/
drought/sl

Launched in 
2021
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• Joint map of drought situation in Slovenia
• Summary texts for each part
• Weather forecast for the next 7 days
• Colour of region = the worst detected drought 

level (+ corresponding icon)

Section Summary / joint map

Substantial improvement (change of 2 levels)

Improvement (change of 1 level)

No change

Deterioration 

Expected trends in next 7 days: Legend:

Average or wet conditions

Moderate drought 

Severe drought

Extreme drought

Agricultural drought

Hydrological drought –
surface waters

Hydrological drought –
groundwater
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Drought monitoring methodology used in Slovenia (for Drought meter)

Statistics applied to make an indicator:Variable used for the indicator:Type of droughtIcon

Percentile analysis of 30-day accumulations*, 
reference: 1991-2020

Surface water balance (RR minus ETP using Penman-Monteith),
calculated for most representative station

Agricultural drought -
state of the top soil layer

Percentile analysis of 30-day moving average, 
reference: 1991-2020River discharge measured at few chosen stations per region Hydrological drought in 

surface waters

Percentile analysis of 7-day moving average, reference: 
1991-2020Groundwater level measured at few chosen stations per region Hydrological drought in 

groundwater

• Variables, statistics, indicators in use:

* Observed window was determined via study analysis on past years (dry, normal, wet)  
 Best match with past reported drought impacts (NRN)
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Time overview of drought levels per region for all 3 type of droughts

Section History of agriculture drought development in 2025 
---> Agricultural drought

Average or wet 
conditions

Moderate drought 

Severe drought

Extreme drought



DriDanube project, 2019



The foundation for strengthening drought resilience in 
the SEE-Danube region

https://dtp.interreg-danube.eu/approved-projects/dridanube/outputs

WMO Vision and Strategy on Hydrology 2023  



• Continued implementation & further development of drought 
monitoring, including forecast.

• Strengthening regional resilience: contributing to drought 
resilience in DMCSEE countries through EU and UNCCD 
cooperation, WMO/IDMP (leading Expert Team on Drought).

• Research & innovation needs: remote sensing, hydrological 
changes, sector impacts, vulnerability assessments, 
adaptation strategies, and drought forecasting.

• Knowledge sharing & networking: promoting awareness, 
collaboration (COST CA23108), and building drought resilience 
network.

Future plans

Contact: andreja.susnik@gov.si



September 9, 2025


