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Motivation – the Alps as water towers

Source: Weingartner et al., 2007

Mountains and highlands in general, and the Alps in particular, provide considerable quantities of water for their surrounding 
areas. This fact is due to several reasons: the effect of rising and subsequently cooling air, which increase the precipitation rate; 
less evaporation; plus, the important fact that the Alps store precipitation in the form of snow and ice, which melts during 
spring and summer. Due to these reasons, the Alps are often referred to as the water towers of Europe.

The table above shows the the percentual contribution of the Alps to the total discharge of the Rhine, Rhone, Po, and Danube.
This highlights the importance of the knowledge about drought in the Alps not only for the Alpine region but for an area far 
beyond.
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Motivation – increased frequency of drought
The figure shows the probability of the 
occurrence of extreme drought (SPEI < -
2) in one of three months per season by 
the end of the 21st (2071-2100).

This assessment was performed based on 
four regional climate model simulations 
with COSMO-CLM forced by ECHAM5 and 
HadCM3 under different emission 
scenarios.

This shows how the drought risk might 
increase drastically with climate change 
and it highlights the importance of 
drought risk preparedness and the 
necessity of well-structured and 
coordinated drought management
strategies among the Alpine 
countries. Some of the necessary 
components for these purposes will be 
provided by the Alpine Drought 
Observatory. Haslinger et al., 2016, Future drought probabilities in the Greater Alpine 

Region based on COSMO-CLM experiments – spatial patterns and driving 
forces, (link)
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https://www.schweizerbart.de/papers/metz/detail/prepub/84722/Future_drought_probabilities_in_the_Greater_Alpine_Region_based_on_COSMO_CLM_experiments_spatial_patterns_and_driving_forces%3Fl=DE


Motivation - Summary

• Drought in the Alps can impact the water availability of a large area in Europe

• The frequency of drought will likely increase in future, also in areas, which were less affected in the 
past

• Scarcity of water creates strong conflict of interest between stakeholders, which means that 
national and local decision makers are facing several new challenges and are forced to act to 
increase their drought preparedness

• Existing platforms provide data either for specific regions or do not fulfil the specific requirements 
of a mountainous region

• Homogenous information about the impacts of drought (on both economy and environment) 
doesn’t exist

• There is a need for a common platform and drought monitoring system
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The Alpine Drought Observatory - ADO

The Project ADO aims to create an online 
drought monitoring platform and develop 
policy implementation guidelines for 
proactive drought management in the Alpine 
Space region, to improve:

• the understanding of drought impacts in 
the Alps,

• the current drought monitoring and 
forecasting capabilities,

• and the current drought management 
practices and drought preparedness

Project start: 10-2019

Project end: 06-2022

 

 

 

Project ADO aims to create an online drought monitoring platform and develop policy implementation guidelines for 
proactive drought management in the Alpine Space region, to improve: the understanding of drought impacts in the Alps, 
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preparedness. 
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ADO – the consortium

Institute for Earth Observation (Italy)

Environment Department (Italy)

National Association of Consortiums
for the Management and Protection
of the Territory and Irrigation Waters (Italy)

Slovenian Environment Agency, 
Meteorological and Hydrological Office
(Slovenia)

Slovene Chamber of Agriculture and Forestry,
Institute of Agriculture and Forestry Maribor
(Slovenia)

Institute for Development of Local Potentials (Slovenia)

Central Institute for Meteorology and Geodynamics,
Climate Research Department (Austria)

Faculty of Environment and Natural Resources, 
Environmental Hydrological Systems (Germany)

Swiss Federal Institute for Forest, Snow and Landscape,
Mountain Hydrology and Mass Movements (Switzerland)

Office of the Upper Austrian Government,
Water Management Planning (Austria)

French National Research Institute for Agriculture, 
Food and the Environment (France) 6



ADO – project structure

ADO platform

Meteorological and 
Hydrological 

Drought Monitoring

Collection and 
harmonization of 

data

Drought impact 
collection

Drought 
preparedness and 

management in 
case studies

Project outputs

Recommendations and 
guidelines for an 
improved drought 
management

Alpine wide mapping of 
meteorological, 
hydrological, and 
agricultural drought

Drought impact catalogue

Methods for drought risk 
assessment and econmic 
impact assessment

ADO online platform
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Drought Monitoring and Data Collection

The aim of these activities is to
• Assess the currently available tools and data, which are 

currently used for drought monitoring in the Alpine 
countries

• Identify available data, for the monitoring of drought 
related variables in the Alps (e.g. temperature, 
precipitation, evapotranspiration, snow, river discharge), 
exploiting different measurement (in-situ and remote 
sensing) and modelling methodologies

• Validate and adapt these data (considering the specific 
requirements related to the terrain) to enable a 
comprehensive monitoring of the current state of drought 
in the Alps – all data must fulfil the specific requirements of 
a mountainous area related to accuracy and spatial 
resolution

• Identify and produce drought indices, which are relevant 
for the kind of drought impacts that occur in the Alps 

• Selected meteorological, hydrological, and remote sensing 
datasets, as well as drought indices, will be available 
through the ADO online platform

Meteorological 
and Hydrological 

Drought 
Monitoring

Collection and 
harmonization of 

data

Source

Source

Source
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https://www.cetif.it/Images/Foto/img-66102242.jpg
https://www.meteoswiss.admin.ch/content/meteoswiss/en/data/products/2015/alpiner-niederschlag/_jcr_content/content/textimage_0/image.mchimg.jpg/1521550594280.jpg
https://land.copernicus.vgt.vito.be/PDF/portal/Application.html


The ADO platform

Setting up a drought monitoring platform for the 
Alps

• Following the example of other existing drought 
platforms like the EDO, droughtwatch.eu, or 
drought.ch, one of the outputs of ADO will be an 
online platform, which act as an interface for all 
the drought monitoring tools and data, which will 
be developed in the project

• The development of the platform will be carried 
out in close collaboration with users and 
stakeholders

• The project case studies will play an important role 
for the design and testing of the platform

Source

Source

Source
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https://edo.jrc.ec.europa.eu/edov2/php/index.php%3Fid=1000
https://droughtwatch.eu/
http://www.drought.ch/
http://www.drought.ch/
https://droughtwatch.eu/
https://edo.jrc.ec.europa.eu/edov2/php/index.php%3Fid=1000


Drought Impact Assessment
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The Drought Monitor focuses on broad-
scale conditions. Local conditions may 
vary. See accompanying text summary for 
forecast statements.

S
http://droughtmonitor.unl.edu/

U.S. Drought Monitor November 29, 2016

Valid 7 a.m. EST
(Released Thursday, Dec. 1, 2016)

Intensity:
D0 Abnormally Dry
D1 Moderate Drought
D2 Severe Drought
D3 Extreme Drought
D4 Exceptional Drought

Author: 
Richard Heim

Drought Impact Types:

S = Short-Term, typically less than 
6 months (e.g. agriculture, grasslands)

L = Long-Term, typically greater than 
6 months (e.g. hydrology, ecology)

Delineates dominant impacts

NCEI/NOAA

klmnop

Drought Indices:
Monitoring & Early  Warning

Drought Impacts:
Reports & Monitoring

EDII*à Model likelihood of impact 
à Forecast impacts

à Customize drought indices
à Give meaning to indices

Link
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Drought Impact Assessment

The assessment of drought impacts, with a focus on the Alpine region, will be a key component of the project. 
It will consist of:

• Collection, collation and analysis of drought impact records

• Impact assessment for relevant sectors regarding general space-time differences and similarities over the Alps

• Their relationship to specific drought indices to derive the probability of impact type occurrence 
under certain drought conditions

• An integrated risk assessment

• The assessment of economic impacts

• These activities create an important link between the collected data and the application in the ADO 
case studies and other potential users by creating a direct link between drought indices and 
specific impacts.

• Furthermore, they will aid the choice of the content of ADO (in terms of relevant data and drought 
indices)
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ADO case studies

Country: France
Area: Vercors Mountains
Title: Characterising droughts and 
managing their impacts on human 
activities

Country: Italy
Area: Catchment of the river Orco
(Regione Piemonte)
Title: Water management in the river 
Orco

Country: Switzerland
Area: Canton Ticino
Title: Management of water resources 
in the the catchment of the river 
Ticino

Country: Switzerland
Area: Canton Thurgau
Title: ADO as a decision support tool 
for the catchment of the Thur river

Country: Austria
Area: Upper Austria
Title: The impact of drought on 
drinking water supply and agriculture

Country: Slovenia
Area: Podravska region 
Title: The impact of drought on 
tourism, forestry, and agriculture
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ADO case studies

• The six case studies serve as demonstrators 
for the application of the ADO in real-world 
drought management scenarios

• Activities consist of the analysis of current 
management practices ant the assessment of 
the potential improvements

• Findings from the case studies will act as an 
input for general recommendations for 
efficient drought management

• And, along with other results from the 
project, for the analysis of drought related 
policies, to derive recommendations for the 
future
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The Alpine Drought 
Observatory

Contact: Felix.Greifeneder@eurac.edu
Project website: https://www.alpine-space.eu/projects/ado/en/home

https://www.alpine-space.eu/projects/ado/en/home

