Austria’s
Water Treasure

Protecting and using our
groundwater sustainably



Imprint

Media owner and editor:

Federal Ministry Republic of Austria — Agriculture, Forestry,
Regions and Water Management

Stubenring 1, 1010 Vienna

Production: clavis Kommunikationsberatung GmbH

Project realization: Ernst Uberreiter

Photo credits: Paul Gruber, unsplash.com

Edition 2023

Vienna, 2023
Copyright and liability

Copies of extracts are only permitted with reference to the source; all other rights are
inadmissible without the written consent of the media owner.

Please note, despite careful processing, all information in this publication is provided without
guarantee. The Federal Ministry of Agriculture, Forestry, Regions and Water Management and
the author cannot accept any liability. Legal statements represent the non-binding opinion of
the author and can in no way anticipate the case law of the independent courts.



Preface

Austria is in a fortunate position, as it has sufficient high-quality water at its disposal.
Groundwater is a particularly valuable resource in this respect. After all, the groundwater
from its wells and springs meets the country’s entire drinking water demand. Water is

also indispensable for agriculture, industry and trade as well as tourism.

As climate change progresses, it influences the hydrological cycle. The rising number of
dry periods and heat waves in recent years has already resulted in lower groundwater
levels and gives us an idea of how our water resources may develop in future. Many
people across Austria are concerned with questions such as “Will we have enough water
in the future?”, “How will it be distributed?”, and “What can we do to contribute to its

protection?”.

For this reason, | felt it was important to offer a detailed overview of the current and
potential future methods of water utilisation on the one hand and the available sus-
tainable water resources on the other. Of course, strict ecological criteria apply. The
comprehensive study “Austria’s Water Treasure” serves as a guide for water management
across Austria until 2050 in order to enable sustainable groundwater utilisation in the

future, too. This brochure summarizes the essential findings of the study.

Austria’s groundwater is a treasure we must protect. Only a mindful approach to man-
aging our water resources and their sustainable utilisation will ensure that this treasure

remains an excellent source of livelihood for future generations.
It's our water treasure — let’s protect it together!
Norbert Totschnig

Federal Minister of Agriculture, Forestry,

Regions and Water Management

Federal Minister

Norbert Totschnig



Our water —
a real treasure

Water is life: It shapes Austria’s
landscape, attracts visitors from all
over the world, nourishes our soil
and quenches our thirst.

All of these attributes make it a real
treasure that must be protected for
future generations. This brochure
will show where to begin this
mission.



There are many reasons why Austria should take a closer look at its water resources —
especially its groundwater: Austria has abundant water resources, however, they are
distributed unevenly and cannot be used in the same way everywhere. Some regions
are already struggling to meet their current water demand. Therefore, it is important to

know how much water is at our disposal and can be used.

The effects of climate change and socio-economic developments greatly impact the
available water resources and our water requirements, too. Extensive planning is required
to avoid potential supply shortages to the Austrian water management in the future.
The “Austria’s Water Treasure” study has provided a valuable foundation and has paved

the way for sustainable and foresighted use of our water in future.

Game-changing insights

By presenting the findings of the “Austria’s Water Treasure” study, the Federal Ministry
of Agriculture, Regions and Tourism has published comprehensive data for the whole

of Austria for the first time:

+ Data regarding current and future available groundwater resources
+ Data regarding various economic sectors’ current and future water demand

+ Data regarding the intensity of current and future groundwater utilisation

These findings will be helpful in the decision-making process that aims to ensure suitable
water management and the continued supply of drinking water of the highest standard
in future. In addition, these findings also tremendously benefit agricultural production
and Austria as a business location, because using this newly acquired knowledge means

that we can already begin to counteract potential future shortages in water supply.

Austria’'s Water Treasure




Dry periods, as in the years
2003, 2015 and 2018, and
extreme weather events are
occurring more frequently in
Austria, too.

The available groundwater
resources are distributed
unevenly across Austria.

The climate change challenge

Longer heat waves, longer dry periods and more frequent rainstorms: The effects of
climate change are increasingly affecting us here in Austria and this has not left our

water treasure unscathed.

We cannot be certain as to how climate change will impact our water resources and
demand. However, some of the instruments used in climate research do give us an idea
of possible future developments: The dataset “OKS15 — Klimaszenarien fir Osterreich”
(OKS 15 Climate Scenarios for Austria) is one of the scientifically approved instruments
this study is based on. Using this data, a realistic fluctuation margin showing the possi-
ble future effects climate change might have on our water resources and demand was

compiled.

How precipitation turns into available groundwater

Successful future water management requires comprehensive knowledge about our cur-
rent and future groundwater resources. This can only be achieved by means of an in-depth
analysis of its origin, i.e., the formation of groundwater, and the impact climate change

has on this process. All of these influences were taken into consideration in this study.

Precipitation (e.g., rain, sleet or snow) is essential to groundwater formation: Based on
the long-term average, precipitation amounts to roughly 100 billion m* per year in Austria.
However, only 27 percent percolates downward to become groundwater and contribute
to groundwater formation. All other precipitation flows into streams and rivers above

ground or evaporates.

The term “available groundwater resource” refers to the amount of the newly formed
groundwater that can be utilized in the end. The process of calculating the available
amount of groundwater adheres to the principle of sustainability. Which is to say that
Austria generally only uses as much groundwater as the ecosystems that depend on
it can spare. The findings reveal that we can use roughly 20 percent of our total newly
formed groundwater resources sustainably. In this case, that means we have 5.1 bil-
lion m? of available groundwater per year, which is 5% of total precipitation. lllustration

1 depicts this process.

Austria’s Water Treasure
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lllustration 1: Groundwater formation and available groundwater resources

The impact of climate change

The effects of climate change have a major impact on groundwater formation and, by
extension, the amount that is available for use. This is because the amount of groundwater
that can be replenished depends mainly on climate conditions. The climate scenarios
used for this study show that the total amount of precipitation will shift throughout the
seasons. This means that in future there will be more precipitation than before in winter
and spring — but less in summer and autumn. In addition, rising temperatures will also

lead to higher evaporation rates.

Austria’'s Water Treasure

5% of precipitation can be

utilised as a groundwater
resource



How much
water will we
have in future?

To get an idea of the future of
Austria’s water resources, we must
ask ourselves: How are our available
groundwater resources developing?
The Water Treasure Scenarios offer
an answer to this question.



There are two essential factors that determine the amount of water that will be available
to us until 2050 and how much water we will need then: climate change and socio-eco-
nomic changes. The effects of varying amounts of precipitation, changes in temperature
as well as evaporation on Austria’s water treasure were factored in when creating the

aforementioned climate scenarios.

However, to get a comprehensive idea of the future, socio-economic developments, such
as demographic change, the number of overnight stays in tourism, agriculture as well
as technological advances must also be taken into consideration. This is why the study,
whose purpose was to develop a sustainable groundwater management system, has

identified two scenarios that account for these changes: the Water Treasure Scenarios.

In the light of these climatic and socio-economic developments — which vary greatly
between different regions — the Water Treasure Scenarios also compare the amount of
groundwater that will be available in future with our future expected groundwater de-
mand. Drawing this comparison is very important. It reveals how much the groundwater
utilisation intensity will change in Austria by 2050 and explains how we might prepare

for our changing needs.
The findings propose two options for future groundwater utilisation intensity:
*  The “favourable” Water Treasure Scenario is calculated based

on the lowest utilisation intensity until 2050.

* The “unfavourable” Water Treasure Scenario is calculated based

on the highest utilisation intensity until 2050.

Austria’s Water Treasure

Q\Oﬂ)

In addition to climate
change, social changes must
also be considered.



Austria’s available
groundwater resources
could decrease by up
to 23% by 2050.

The challenge: Regional dry
periods combined with heat
result in less groundwater
and higher water demand.

The two Water Treasure Scenarios 2050 -
“favourable” and “unfavourable”

Looking to the future with these changes and the Water Treasure
Scenarios in mind, you get the following picture:

If the “favourable” Water Treasure Scenario occurs, available groundwater resources
across Austria will not change much until 2050. Some regions in eastern Austria may

however face a loss of up to 30 percent.

However, if the “unfavourable” Water Treasure Scenario occurs, by 2050, Austria’s sus-
tainably available groundwater resources will have decreased by 23 percent compared
to today. In this case, the annual amount of available groundwater would be 3.9 bil-
lion m® In some regions, available groundwater resources may decrease by more than
30 percent. The decrease in available groundwater resources in western Austria will be

worse than in the East.

5.1 billion m®* 3.9 billion m?

\[\ ~23%
\Qj\ available
groundwater

resources

today time horizon 2050

lllustration 2: Possible development of available groundwater resources
(according to the “unfavourable” Water Treasure Scenario)

Challenging dry periods

Apart from the long-term tendencies which are already part of the Water Treasure
Scenarios, the water management must also pay attention to short-term dimensions.
These include dry periods. Climate change is causing more frequent and more intense
periods without precipitation. This has a major impact on groundwater formation: Even
today, in some years, groundwater formation has only amounted to half of the long-term
average. Decreased groundwater availability due to long dry periods is already posing a
challenge for Austria’s water management — especially in the East. In future this problem

may spread and cause problematic groundwater crises in other regions, too.

Austria’s Water Treasure



Who needs

water and
where does it
come from?

To prepare Austria’'s water
management for the future in the
best possible way, we must not only
ask how much water is available

but also how much water we need
today and will need in future. This

is expressed by the term “water
demand”.



How much water do we need overall?

Austria’s water demand currently amounts to about 3.14 billion m?® per year. Industry
and trade require the most water. Water supply services follow in second place. The
sectors agriculture and selected services require the least amount of water on average

in the whole of Austria.

Selected Services

e.g., creating artificial snow, golf course irrigation
Agriculture (.. J & J )

Industry

Water supply dustn
and Trade

services

[llustration 3: Current water demand per sector.

However, water demand will not remain unchanged. The Water Treasure Scenarios 2050
suggest an increase in demand of between 5 and 7 percent. Our water demand would

then amount to 3.33 billion m®.

Austria’s annual water
demand will increase by 3.14 billion m®*  3.33 billion m?

5-7% by 2050. 1 o
+5-7 %
annual

water demand

today time horizon 2050

lllustration 4: Development of Austria’s annual water demand.
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Where does the water come from?

The project “Austria’s Water Treasure” is focused on groundwater, which is extracted from

wells or springs. This valuable treasure, hidden away beneath us, is a vital component ~ Groundwater is a hidden
treasure - it lies underground

of our water management. 40 percent of our water demand is covered by our available
and can be extracted from

groundwater resources. Looking at the distribution of water demand illustrated below, .. .. springs.
you will see: The majority of groundwater demand is covered by wells and a large part
of it is used for water supply services. Industry and trade, agriculture and services use
significantly less groundwater on average across Austria, however, there are some regions
which require large amounts. The other 60 percent of our water demand is covered by
surface water from rivers or lakes. The vast majority of it is used for cooling purposes in

the industry and trade sector. Most of it is later fed back into the local hydrological cycle.

40%

1.2 billion m®
60%

1.9 billion m®

Overall water demand Ground water use per sector
B Groundwater (wells and springs) B Use of spring water Water supply services
[ Surface water B Use of well water Industry and Trade B

Agriculture =
Selected Services =

lllustration 5: Overall water demand (groundwater and surface water),
Distribution of groundwater demand from wells and springs as well as according to economic sectors.

Austria’'s Water Treasure 1



[llustration 6 shows how the different types of water resources are distributed among
sectors. This reveals that the demand for water supply services is completely covered
by water from wells and springs. In contrast, the sectors industry and trade, as well as

services require large amounts of surface water.

Water supply Industry Agriculture Selected Services
and Trade
B Groundwater (wells and springs) [J Surface water

lllustration 6: Overall water demand and use of resources per economic sector.

The different sectors do not use groundwater in the same way in all parts
of Austria. As displayed in illustration 7, regional differences can be discerned:
In eastern Austria, for example, there is a high demand for groundwater in
the agricultural sector. In individual regions across all federal provinces, a large

amount of the available groundwater is used by the industry and trade sector.

I Water supply services — Well water
Woater supply services - Spring water i ha

Self-generation:

[ Agriculture — Well water eu 2 P { a }:

Agriculture - Spring water vg PR D a‘ %

B (ndustry - Well water b

[0 Industry - Spring water - /3 * . ] . @ '-:‘l
Selected services — Well water _,a- . et A’
Selected services — Spring water ﬂ, ; -

[ ] Scenario region

[llustration 7: Groundwater use per sector: current situation.

12 Austria’s Water Treasure



How much water does each sector need?

To be able to plan the future of our water in the best possible way, we need to take a

closer look at individual sectors and their current and future water demand.

Water supply services

The term “water supply services” refers to all the water required for private
housing and companies that are connected to the public water supply sys-
tem. Currently, this sector’s water demand amounts to about 750 million m®,
55 percent of this is covered by well water, while 45 percent is spring water.
The Water Treasure Scenarios estimate this demand will increase by 11 to
15 percent by 2050. This means that Austria’'s water management must
prepare for a future water demand as high as 830 to 850 million m® for
this sector. Individual municipalities might even face an increase of more
than 50 percent. The main reason for the increase in water demand in this

sector is population growth.

Agriculture

Agriculture requires water for irrigation and animal husbandry. 69 million m?
of water are currently used for farmland irrigation per year. According to
the Water Treasure Scenarios, an 80 percent increase can be expected.
Animal husbandry currently requires 55 million m® per year. This amount is

expected to increase by 46 percent by 2050.

Industry and Trade
The industry and trade sector requires the largest amount of water in
Austria: roughly 2,210 million m® About 84 percent of that is surface water,

15 percent is extracted from wells and only 1 percent from springs.

Selected Services

How much water is needed for ski slopes and golf courses? While golf course
irrigation currently only requires 4 million m® of water, a lot more water is
necessary for creating artificial snow: 48 million m® of water are currently
used for this purpose per year. 90 percent of this is currently covered by
surface water and only 10 percent comes from groundwater. It is estimated

that by 2050, the demand for this sector will increase by 35 percent.

Austria’'s Water Treasure

On average, households
currently use around

126 litres of water per day
per person.

The Water Treasure
Scenarios estimate an 11%
decrease in farmland by
2050 and a simultaneous
increase in water demand.

The industry and trade
sector’s water demand is
expected to remain about
the same until 2050.

Tyrol and Salzburg combined

use about 32 million m® of
water for artificial snow.
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Will we still
be able to
cover our
groundwater
demand in
future?



Groundwater utilisation intensity is
an important indicator: It shows how
much of our available groundwater
resources we use. It is calculated

by comparing the amount of water
extracted from wells to the available
groundwater resources.

Why is this indicator so important?
It reveals whether Austria is using
its available groundwater resources
sustainably and will therefore

be able to meet its groundwater
demand in the long run.



How much groundwater do we currently use?

The current utilisation intensity of groundwater at regional level shows that, at present,
water demand can be met by groundwater. Some regions in the northeast, east and
southeast of Austria do have higher utilisation intensity rates, however, none of the

regions exceeds the 100 percent mark (as shown in illustration 8).

Current situation

[ =20%

| >20-45%
[ 1>45.75%
[ >75-90%
P -90-100%
B > 100 %

16 Number of scenario region

lllustration 8: Utilisation intensity of groundwater from wells: current situation. The numbers
refer to the regions devised for this study. For more detailed descriptions and details regarding
the borders between the regional division used in the scenarios, consult the study’s executive
report “Austria’s Water Treasure”.
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How high will our groundwater demand be in future?

The “favourable” Water Treasure Scenario 2050 estimates that some regions’ utilisation

intensity rates will rise. The number of regions whose percentage of well water use is

above 75 will increase, too. However, none of the regions will exceed the 100 percent

mark. Thus, in the event of this scenario, Austria will be able to meet its water demand

in all regions until 2050. The map in illustration 9 displays each region’s specific utilisa-

tion intensities.

“Favourable” Water Treasure Scenarie 2050
220%
»20-45%
245.75%

P *TS-90%

B - 50 100%

-

16 Mumber of scenaria regicn

[llustration 9: Utilisation intensity of groundwater from wells:
“favourable” Water Treasure Scenario 2050

In contrast, however, the “unfavourable” Water Treasure Scenario 2050 estimates that

a number of regions will exceed the 100 percent mark. In this event, available ground-

water resources would no longer meet the well water demand. This will affect regions

in eastern Austria in particular. The affected regions are highlighted in illustration 10.

“Unfavourable” Water Treasure Scenaric 2050
220%
=20-45%
>45.75%

I -75-0%

I -0 100%

| EREN

16 Numbar of scenaria ragion

lllustration 10: Utilisation intensity of groundwater from wells:
“unfavourable” Water Treasure Scenario 2050.

Austria’'s Water Treasure

Should the “unfavourable”
Water Treasure Scenario
2050 occur, some regions
will not be able to meet their
groundwater demand from
wells.
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How can we
protect our
water treasure
sustainably?

These findings provide the
foundation necessary to plan the
future of our water. These newly
found results will be helpful to
the decision-making process, so
that Austria may have sufficient
groundwater resources of the
highest quality at its disposal in
future, too.



The Water Treasure Scenarios have shown us that the future is not set in stone. We
can influence it with our actions. Extensive planning is vital to the process of master-

ing the challenges climate change poses for Austria’s water management.

The results of the “unfavourable” Water Treasure Scenario 2050, in particular, demon-
strate the importance of the existing and future measures to protect the climate. The
specific efforts that will need to be made to protect Austria’s Water Treasure will need
to be tailored to each region individually, given their vastly different developments. For

this reason, the recommendations for action proposed below are very general.

Water demand

* Improve efficiency (e.g., of irrigation) by providing information and
increasing the use of digital technologies for water demand control
* Reduce water demand by changing or adapting management

approaches where possible

Water resources

«  Foster groundwater formation, e.g. by unsealing the soils,
as well as the water retention in the region
+ Ensure drinking water supply by expanding supra-regional supply systems

and creating fail safe infrastructures

Decision basis

* Improve available data on the current volumes of water withdrawal

»  Check permitted volumes of water withdrawal and adjust if necessary

+  Document dry periods and their effects

+  Compile instruction manuals for dealing with water shortages based on
previous experience with dry years

+  Conduct further examinations on cooling water withdrawal and

water temperatures

Austria’'s Water Treasure

The future of our water is

in our hands, so we should
already be developing the
best solutions for tomorrow
today.

AL
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How the study “Austria’s
Water Treasure” came about

Austria’s Water Treasure needs lots of people to look after it. For this reason, experts
from a wide range of disciplines joined together and used their experience and knowl-

edge to create a foundation for the successful future management of Austria’s water.

For more than two years, the project partners from the Environment Agency Austria, the
University of Natural Resources and Life Sciences and the engineering company DI Holler
have been cooperating to create this study, with the involvement from all nine Federal

Provinces and representatives from all relevant interested bodies.

“By creating this study, we have fulfilled the long-stand- l
B

ing wish for a comprehensive evaluation of current and m

future water demand and provided an integral reflection
of resource utilisation. The results represent an important
information advantage to meet future challenges head on.”

Dr. Roman Neunteufel
University of Natural Resources and
Life Sciences Vienna (BOKU)

“The ‘Water Treasure’ project has provided us with com-
0 prehensive knowledge of the amount of Austria’s water
0-0 that can be used sustainably and its regional distribution.

And for the first time there is also a preview of how these
resources may develop as climate change progresses.”

Christian Holler

Ingenieurbiiro fir Kulturtechnik, Wasserwirtschaft, Natur- und
Landschaftsschutz

(engineering company for agricultural engineering, water
management, nature and landscape preservation)

Austria’s Water Treasure



“Water demand for farmland irrigation differs regionally
and is much higher seasonally. That is already a big chal-
lenge in regions with low precipitation rates and solving
this issue is essential to ensure adequate food supply is
provided. Climate change will cause this demand to further
increase by 2050.”

Helga Lindinger
Environment Agency Austria

&

“In Austria, the industrial sector requires the largest
amount of water. The results show which regional
groundwater supplies are already being used up to a great
extent and what this water is used for. This important

information is helpful in securing Austria’s position as a

business location.”

Arnulf Schénbauer
Environment Agency Austria

“I thank everyone who contributed to this impressively
wide-ranging study. It clearly shows that Austria, too,
despite its abundant water resources, is faced with chal-
lenges caused by climate change. It is the responsibility
of us all to protect our water treasure sustainably by
using it carefully.”

Head of Directorate General Giinter Liebel
Federal Ministry Republic of Austria —
Agriculture, Forestry, Regions and Water Management

Download the overall results of the study here
(only available in German):

.Wasserschatz Osterreichs -

Grundlagen fiir nachhaltige Nutzungen

des Grundwassers*

The Federal Ministry of
Agriculture, Forestry, Regions
and Water Management’s
website provides up-to-date
information and important
advice regarding more care-
ful water usage:

www.wasseraktiv.at
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