
What was the effect? 
From an educational point of view, the 
students were able to benefit a great deal 
from the interdisciplinary collaboration with 
scientists. They gained new technical skills 
about statistical and cartographic data and 
became aware of the relevance, challenges 
and visual possibilities hidden in complex 
datasets. A selection of the most compelling 
results of the course have been collected in 
a tabloid-format publication to document 
the project and to share the effects and the 
challenges of research-led teaching 

practices in undergraduate courses and, 
generally, the role of information designers 
when it comes to supporting the communi-
cation and understanding of complex 
scientific topics. 

Contact:
name: Univ.-Prof. Enrico Bravi, DA MA
company/organisation:  
New Design University
e-mail: enrico.bravi@ndu.ac.at
website: www.ndu.ac.at

What was the challenge?
How can the relevance of complex systems 
—such as water cycles—be visualized and 
communicated effectively to stake-holders 
with different needs, in different locations? 
How can the visual display of quantitative 
information about water balance best facili
tate an understanding of our influence  
on the water cycle, so that the resulting 
awareness may support citizens and 
decision-makers in their progress towards 
sustainable solutions? 

What was the solution?
Bachelor students from the Graphic & 
Information Design course at the New 
Design University in St. Pölten, attending 
the Data Visualisation class, held by  
Prof. Enrico Bravi and Nina Bender, with  
the scientific support of Dr. Mikhail Smilovic 
(IIASA), explored different visualization 
strategies in order to communicate data 
about the water cycle and water balance  
in different parts of the world, for various 
purposes and audiences. Three different 
kind of basins and sub-basins around the 

world were selected: the Salzach Basin 
(Europe); the Lake Victoria Basin (Africa); 
the Bhima Basin (Asia). 
  These basins were investigated at four 
different levels of analysis, in order to 
frame the complex subject matter: Meta 
and Macro levels mainly introduced the 
larger context of the main basins on a 
continental, international scale; the Meso 
level focused on the sub-basins on a 
national and regional level, and finally the 
Micro level put the focus on smaller areas 
within the respective sub-basins. 

Category:	 Science amd Research

Project:	 The Water Cycle Project

26 27

T
h
e
 W

a
te

r 
C

y
c
le

 P
ro

je
c
t

M
e
ta

J
u
d
it
h
 M

a
rk

o
n

M
a
c
ro

Bhima Basin

Lake Voctoria Basin

Lakes

Salzach Basin

Krishna, Nile and Danube BasinMacro Level

Meso Level

A S I A

E U R O P E

A F R I C A

Germany

Austria

SALZACH

Burundi

Lake Victoria

Kenya

Democratic Republic 
of the Congo

Rwanda

Tanzania

Uganda

LAKE VICTORIA

India

BHIMA

THE META-LEVEL MAP 

The map above displays the central and 
western parts of the world map. The small 
world map on the bottom right corner 
shows exactly which part of the world is 
being depicted. The three basins depicted 
in the main map are the Salzach Basin (top 
left corner), the Lake Victoria Basin (bottom 
left corner) and the Bhima Basin (on the 
right). The area marked by a dashed line 
represents the main basin of each sub-ba-
sin: Danube (Salzach), Nile (Lake Victoria), 
and Krishna (Bhima), respectively. 

The circular shapes list the countries 
surrounding the areas in which each basin 
is located. From this visualization, one can 
see that the Bhima is exclusively located in 
India, the Salzach is in two different coun-
tries, and the Lake Victoria Basin sits across 
six different countries—moreover, one can 
clearly make out the shape of the lake in 
the middle of the African basin. Already, in 
this map, one can see an approximate size 
comparison of the basins. (JM)

AREA OF THE  MAIN 
BASINS COMPARED TO 
THE SUB-BASINS, IN KM²

THE META-LEVEL MAP 

BHIMA
70,614 km2

KRISHNA
258,948 km2

LAKE VICTORIA
250,000 km2

NILE
3,349,000 km2

DANUBE
817,000 km2

Macro 
Level

MESO LEVEL

SALZACH
6,700 km2

On the Macro level, the Krishna Basin is by far the 
one with the smallest area (258,948 km²). On the 
Meso level, the smallest basin is that of the Salzach, 
with an area of just 6,700 km².

This donut chart displays the area of the basin 
(and that of the sub-basin) in relation to the area 
of India. The Krishna Basin covers about 7.9% 
of India’s territory, while the Bhima about 2.1%. 

RELATIVE SIZE 

India

Krishna

Bhima

3,287,000 km2

258,948 km2

70,614 km2

The dot plot on the left displays the population 
(in absolute numbers) of each main basin in relation 
to that of the Krishna Basin. The proportional area 
chart on the right displays a comparison between the 
respective population density values. While the  
Krishna Basin has the lowest total population, it has 
the highest population density by far: 309 people 
per km².

POPULATION AND  
POPULATION DENSITY  
IN THE MAIN BASINS 

80 M

257 M

82.74 M

NILE

DANUBE

KRISHNA

absolute population population density

absolute population population density

12,33 Mio

Bhima

44,04 Mio

Lake Victoria

210.000

Salzach

80 Mio

Krishna

257 Mio

Nile

82,74 Mio

Danube

1 M people

175 people/km2 

31 people/km2 

176 people/km2 

Area of the Basin

Area of the Basin

309 people/km2 

101 people/km2 

76 people/km2 

comparison to Bhima

comparison to Bhima

10 M people

1.03x more than Krishna

3,2x more than Krishna

THE MACRO LEVEL 

The greatest challenge here was to deter-
mine what kind of information was need-
ed in this case. Comparing this basin with 
the other two was quite helpful, allowing 
me to draw differences and similarities as 
they presented themselves. But this was 
not enough, because even though there 
are many ways to visualize data, some 
types of visualization are more appropriate 
for some datasets than others. That was 
the first thing I had deal with: an analysis 
of what is there to be gathered from the 
numbers, how to implement the visualiza-
tion technically, and how to have it make 
sense and display information as quickly 
and as efficiently as possible. (JM)

Traditionally, people have inhabited 
places with ready access to fresh water. 
Today, over 50% of the global population 
lives in urban areas, and water can be 
directed via tens of kilometres of pipelines. 
Still, however, a large part of the world’s 
population is directly dependent on access 
to natural freshwater sources. *

Over 50% of the world's population lives 
closer than 3 km to a surface freshwater 
body, and only 10% of the population lives 
further than 10 km away. *
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REFLECTION

Creating these graphics and maps requires 
quite a bit of focus. You have to pay atten-
tion to many details: typography, font size, 
colors, hatching, patterns, grids, lines, line 
width, and so on. You have to make sure 
that everything is labeled, but nothing 
must be labeled twice or unnecessari-
ly. Things that are clear anyways do not 
always need to be labeled! (JM)
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THE DESIGN PROCESS 
AND PERSONAL 
 LEARNING

The Bhima Basin was the basin my group 
and I were assigned. I liked the idea of 
focusing on a sub-basin rather than a main 
basin because I thought it would be easi-
er to get to know the area I was work-
ing on. This feeling persisted throughout 
the entire project: I experienced some real 
joy working on the more narrowed down 
visualization levels, like the Meso and the 
Micro level. 

Through the exchange with the IIASA, 
I was able to obtain some interesting 
insights about the water quality in the 
basin because some scientists had already 
been to Pune, which is located in the upper-
left Bhima Basin. They told us that the 
water looks very dirty there because of 
its brown color, but most people there 
own a filter system to make it drinkable. 

THE BHIMA BASIN 
IN DETAIL 

Source/Mouth

Main Cities

Rivers, Lakes

The map shows the Bhima Basin in detail, with a 
focus on its water flow. One can see all the main 
rivers that converge in the Bhima River, which 

subsequently opens up into the Krishna River. Beside 
the rivers, the map displays the main cities of the 
region and the subdivision of the basin in left, right, 
upper and lower Bhima. 

THE BHIMA BASIN HAS 
RELIGIOUS RELEVANCE
 

The origin of the Bhima River is marked by 
the Bhimashankar temple, which is consid-
ered to be one of the twelve Jyotirlingas 
Shiva temples in the country, making it one 
of the most important pilgrimage destina-
tions for Hindus. Pandharpur is   another 
important pilgrimage center of India, locat-
ed on the right bank of Bhima River—also 
known as Chandrabhaga in this region 
because of its moonlike shape. The city 
hosts the temple of Vitthal, a deity  widely 
worshipped in Maharashtra. While thou-
sands of devotees visit daily, during the 
yearly pilgrimage called Wari, in July, the 
town of Pandharpur is visited by a massive 
crowd of pilgrims in a span of just fifteen 
days. A holy bath in the Bhima River consti-
tutes an important part of the pilgrimage. 
(AMB)

The challenge is really not to project what 
one might think as a solution or what 
one thinks is a problem, and try to under-
stand and communicate. (MS)

The actual problem lies in the distribution 
system, in that water often gets contami-
nated by leaks and old pipes. Finally, I was 
told that communication with locals is the 
most important part about on-site research 
because only this kind of personal—or even 
political—information can give scientists 
the information they need to adopt the 
right tools. (AMB)
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THE WATER CYCLE  
(2005)

This Marimekko chart displays the entire water cycle 
of the year 2005, in km³ per month. The aim of this 
visualization is to compare the months to each other 
to highlight the variation caused by the change 
of wet and dry seasons throughout the year. It is split 
up in three main categories (input, storage, output) 
and further divided into subcategories. 

The values work as a benchmark and are only 
featured in the months with the highest overall input 
(rain), storage (groundwater, channels and lakes) 
or output (evaporation, consumption, discharge and 
transpiration).  The horizontal length of the bars 
varies based on the total volume, whereas the vertical 
length displays individual months, up to the value 
of 100%. 

The input and output data are easy to com -
pare since they are aligned. A clear visualization 
is more difficult in the case of the storage data, 
therefore the midpoint helps to show whether the 
total storage stretches more to the input or the 
output side of the graph. When the midpoint lies 
on the input side, it means that the total storage 
is shrinking because there’s more output than input. 
The same logic applies the other way around.

AREA OF (SUB-)BASINS,  
IN KM²

A comparison by area (in km²) shows a remarkable 
difference between the investigated sub-basins  
of the different continents. The Salzach is only 1/10th 
of the Bhima Basin area, which in turn is not even  
a third of the size of the Lake Victoria Basin. Especially  
interesting is the fact that the Krishna Basin is al  -
most the size of the Lake Victoria Basin, even though 
the latter is only a sub-basin. 

Lake Victoria Krishna BHIMA Salzach

250.000 258.948

70.614

6.700

INPUT

 Rain

STORAGE

 Groundwater

 Channel

 Lake

OUTPUT

 Evaporation

 Consuption

 Discarge

 Transpiration

50 51

T
h
e
 W

a
te

r 
C

y
c
le

 P
ro

je
c
t

DRINKING WATER 
IN AUSTRIA
 

Almost 100% of the Austrian drinking water 
comes from ground and spring water.

Approximately one-half of this amount 
is provided by groundwater. The valuable 
water resources are well protected by the 
Austrian Water Rights Act (Österreichisches 
Wasserrechtsgesetz).

In Austria, around 90% of the popula-
tion, i.e. 7.9 million inhabitants, are sup-
plied by central water supply facilities; 
the total length of the pipeline network 
used is around 78,500 km. Some 5,500 
water supply companies (municipal facil-
ities, district water boards, cooperatives) 
supply the population with high-quality 
drinking water that complies with strict 
legal requirements. The remaining 10% of 
the population obtain their drinking water 
from their own domestic wells and springs. 
This field doesn’t fall within public respon-
sibility. It is incumbent upon their owners 
to monitor water quality and the well’s 
condition, etc. regularly.

Some 22% are used for showering and 
bathing and 25% for the toilet flush. In 
contrast, a mere 3% are used for drinking 
and cooking! 

About one third of the water used in 
Austria goes to households. Almost two 
thirds are used in industry. Approximate-
ly 5% are used by agriculture.* 

WATER  
AND INDUSTRY
 

For industry and trade, water is often a 
prime factor in the choice of location and 
production. Recent decades have revealed 
that, also with bulk consumers, saving 
water has increasingly become a necessi-
ty. Apart from ecological aspects, this was 
mainly due to the economic pressure of 
supply and disposal costs. 

First of all, these cost-cutting meas-
ures were based on the conversion of 
production processes, and secondly on 
the recycling of wastewater (process 
water). The measures taken in industry 
and trade have resulted in a sustainably 
reduced impairment of water quality in 
recent decades. The clearest expression of 
this trend is the consistently good quali-
ty of our rivers and subsurface flow. In its 
cycle, water goes through different forms: 
liquid, solid (ice) and vapor. 

The water cycle involves the exchange 
of energy, which leads to temperature 
changes. When water evaporates, it takes 
up energy from its surroundings and cools 

the environment. When it condenses, it 
releases energy and warms the environ-
ment. These heat exchanges influence 
climate. 

Water is a crucial factor of production 
in agriculture. Apart from the supply of 
rural families with drinking water of good 
quality, the existence of sufficient water 
supplies  also plays a decisive role for plant 
growth, for watering animals, and for the 
cleanness and the hygienic condition of 
farms. Agriculture carries a high respon-
sibility for our water reserves in terms of 
land management and in terms of the use 
of potentially water-polluting substanc-
es. Subsidies are of major importance 
in their interaction with laws protecting 
groundwater. Restrictions and regulatory 
requirements on farming are promoted in 
the interest of preventive water protection.

WATER CONSUMPTION 

"There are two ways in which we can classi-
fy our water use. One type is in-stream use; 
this includes hydroelectric power, boat-
ing and swimming, for example. While 
in-stream activities do not use up water, 
they can degrade the water quality through 
pollution. The other type of water use is 
the withdrawal of water, and this classi-
fication includes household use, industry 
use, irrigation, livestock watering and ther-
mal and nuclear power. Most withdrawals 
are consumptions, meaning that the activ-
ity uses the water and does not return it 
to the source. 

The amount of water that is taken 
(or withdrawn) from the source is called 
the water intake, and the amount that 
is returned is called the water discharge. 
The difference between the water intake 
and the water discharge is the amount 
consumed. The total amount of water that 
is used is called  gross water use. The differ-
ence between the gross water use and 
the water intake is equal to the amount of 
water that is recirculated. The recirculated 
amount is expressed as a recycling rate and 
is a good indicator of water efficiency.** 

Earth’s water is (almost) everywhere: above 
the Earth in the air and clouds, on the 
surface of the Earth in rivers, oceans, ice, 
plants, in living organisms, and inside the 
Earth in the top few miles of the ground. 
96.5% of Earth’s water is in the oceans, 
2.5% is freshwater, about 1% is salty water 
in the ground. Freshwater resources are 
nearly 70% locked up in ice, and most of the 
rest is in the ground. Only 1.3% is super-
ficial freshwater,  mostly in lakes.***

RAINFALL AND SNOWFALL 
IN THE SALZACH BASIN, 
IN M³ (APRIL 2002) 

RAINFALL AND SNOWFALL 
IN THE SALZACH BASIN, 
IN M³ (APRIL 2002) 

This quantitative map shows the rain- and snowfall in 
April 2002. Two map sections have been enlarged.

META & MACRO

It was my very first time creating a map 
and also dealing with such a big dataset 
on Illustrator. Working with the Meta-lev-
el map on Adobe AI was rather challeng-
ing, since the application runs very slowly 
when it has to deal with to large datasets. 
Ultimately, I chose to only highlight the 
three basins we were dealing with. 

For the Macro level, I created my first 
map on the QGIS application. At first the 
application was quite overwhelming to 
use, since it had just been introduced to 
us. But then I found it interesting to work 
with, because through that interface you 
get to decide which parts you show in your 
map and which information really is neces-
sary. Concerning the visualizations: I tried 
to keep them pretty simple. (CA)

REFLECTION & 
THINGS LEARNED 

I have to say that I Iearned a lot during 
this project. Starting from the real defini-
tion and meaning of ’Data Visualization’ 
to the technical aspects of the realization 
of the infographics, creating maps, and 
getting an understanding of how the water 
cycle works. 

This project was unique in that there 
were several important factors playing into 
its execution. I’m glad we had the chance 
to work on a project with scientists from 
the IIASA. 

We weren’t just given any dataset and 
told to work with it and design around it: 
we really dealt with this topic first-hand 
for a long time, just for us to understand 
it better. Besides, it was also our very first 
time being in touch with scientists for a 
project. Getting to know their point of view 
was also quite interesting, especially when 
we were invited by the IIASA in Laxenburg. 
We had the chance to interact with scien-
tists and also to take advantage of some 
of their knowledge for this project. We also 
had the opportunity to present our current 
progress and the visualizations we had 
already made about the basins. For that, 
we received some constructive feedback 

MESO & MICRO

Initially we had some difficulties with ambi-
guities concerning the data about Lake 
Victoria, but we still managed to work 
things through. I basically tried to repeat 
the same steps I I had previously taken for 
the Macro level, only this time with the 
Meso dataset.

The visualization for the Micro was 
probably my favorite, since we had the 
opportunity to add an aesthetic imprint 
to it just by using visual variables—which 
also happen to contain a lot of data like, for 
example, rain and snowfall. (CA)

which helped us to reconsider some design 
decisions. The IIASA scientists were very 
open and very helpful. They also gave us 
some insight into their working methods— 
and how they create their own visualiza-
tions. At the workshop session, we had 
the opportunity to help them with their 
design decisions. Other than that, we had 
the opportunity to have an interview with 
one of the scientists, who gave us quite a 
lot of information about the basin we were 
dealing with. I now realize how important 
it was to have this kind of interaction, in 
order for us to get a better understanding 
of the topic we were dealing with. 

So on that day we learned a lot from 
each other, and I appreciate the time we 
got to spend at the IIASA. (CA)

PROCESS

I think the whole process was kind of inter-
esting since we didn’t really have an idea, 
at the beginning, what the end product 
of this project would actually look like. 
The project could be confusing, at times, 
because we didn’t exactly know which 
direction to take. It turns out, however, 
that not knowing the exact results from 
the very beginning can be a very impor-
tant and interesting part of the process. I 
think we were just used to knowing how 
the end result would roughly look like. All 
in all, it was an interesting project with a 
lot of realizations and learnings concern-
ing the technical aspects, which included 
developing a better workflow on Microsoft 
Excel and getting to know an entirely new 
application, QGIS. 

What I realized throughout this entire 
process and project was probably also how 
interesting and important it actually is to 
keep your audience engaged. And also, of 
course, realizing what data visualization 
actually means. (CA)
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DRINKING WATER 
IN AUSTRIA
 

Almost 100% of the Austrian drinking water 
comes from ground and spring water.

Approximately one-half of this amount 
is provided by groundwater. The valuable 
water resources are well protected by the 
Austrian Water Rights Act (Österreichisches 
Wasserrechtsgesetz).

In Austria, around 90% of the popula-
tion, i.e. 7.9 million inhabitants, are sup-
plied by central water supply facilities; 
the total length of the pipeline network 
used is around 78,500 km. Some 5,500 
water supply companies (municipal facil-
ities, district water boards, cooperatives) 
supply the population with high-quality 
drinking water that complies with strict 
legal requirements. The remaining 10% of 
the population obtain their drinking water 
from their own domestic wells and springs. 
This field doesn’t fall within public respon-
sibility. It is incumbent upon their owners 
to monitor water quality and the well’s 
condition, etc. regularly.

Some 22% are used for showering and 
bathing and 25% for the toilet flush. In 
contrast, a mere 3% are used for drinking 
and cooking! 

About one third of the water used in 
Austria goes to households. Almost two 
thirds are used in industry. Approximate-
ly 5% are used by agriculture.* 

WATER  
AND INDUSTRY
 

For industry and trade, water is often a 
prime factor in the choice of location and 
production. Recent decades have revealed 
that, also with bulk consumers, saving 
water has increasingly become a necessi-
ty. Apart from ecological aspects, this was 
mainly due to the economic pressure of 
supply and disposal costs. 

First of all, these cost-cutting meas-
ures were based on the conversion of 
production processes, and secondly on 
the recycling of wastewater (process 
water). The measures taken in industry 
and trade have resulted in a sustainably 
reduced impairment of water quality in 
recent decades. The clearest expression of 
this trend is the consistently good quali-
ty of our rivers and subsurface flow. In its 
cycle, water goes through different forms: 
liquid, solid (ice) and vapor. 

The water cycle involves the exchange 
of energy, which leads to temperature 
changes. When water evaporates, it takes 
up energy from its surroundings and cools 

the environment. When it condenses, it 
releases energy and warms the environ-
ment. These heat exchanges influence 
climate. 

Water is a crucial factor of production 
in agriculture. Apart from the supply of 
rural families with drinking water of good 
quality, the existence of sufficient water 
supplies  also plays a decisive role for plant 
growth, for watering animals, and for the 
cleanness and the hygienic condition of 
farms. Agriculture carries a high respon-
sibility for our water reserves in terms of 
land management and in terms of the use 
of potentially water-polluting substanc-
es. Subsidies are of major importance 
in their interaction with laws protecting 
groundwater. Restrictions and regulatory 
requirements on farming are promoted in 
the interest of preventive water protection.

WATER CONSUMPTION 

"There are two ways in which we can classi-
fy our water use. One type is in-stream use; 
this includes hydroelectric power, boat-
ing and swimming, for example. While 
in-stream activities do not use up water, 
they can degrade the water quality through 
pollution. The other type of water use is 
the withdrawal of water, and this classi-
fication includes household use, industry 
use, irrigation, livestock watering and ther-
mal and nuclear power. Most withdrawals 
are consumptions, meaning that the activ-
ity uses the water and does not return it 
to the source. 

The amount of water that is taken 
(or withdrawn) from the source is called 
the water intake, and the amount that 
is returned is called the water discharge. 
The difference between the water intake 
and the water discharge is the amount 
consumed. The total amount of water that 
is used is called  gross water use. The differ-
ence between the gross water use and 
the water intake is equal to the amount of 
water that is recirculated. The recirculated 
amount is expressed as a recycling rate and 
is a good indicator of water efficiency.** 

Earth’s water is (almost) everywhere: above 
the Earth in the air and clouds, on the 
surface of the Earth in rivers, oceans, ice, 
plants, in living organisms, and inside the 
Earth in the top few miles of the ground. 
96.5% of Earth’s water is in the oceans, 
2.5% is freshwater, about 1% is salty water 
in the ground. Freshwater resources are 
nearly 70% locked up in ice, and most of the 
rest is in the ground. Only 1.3% is super-
ficial freshwater,  mostly in lakes.***

RAINFALL AND SNOWFALL 
IN THE SALZACH BASIN, 
IN M³ (APRIL 2002) 

RAINFALL AND SNOWFALL 
IN THE SALZACH BASIN, 
IN M³ (APRIL 2002) 

This quantitative map shows the rain- and snowfall in 
April 2002. Two map sections have been enlarged.

META & MACRO

It was my very first time creating a map 
and also dealing with such a big dataset 
on Illustrator. Working with the Meta-lev-
el map on Adobe AI was rather challeng-
ing, since the application runs very slowly 
when it has to deal with to large datasets. 
Ultimately, I chose to only highlight the 
three basins we were dealing with. 

For the Macro level, I created my first 
map on the QGIS application. At first the 
application was quite overwhelming to 
use, since it had just been introduced to 
us. But then I found it interesting to work 
with, because through that interface you 
get to decide which parts you show in your 
map and which information really is neces-
sary. Concerning the visualizations: I tried 
to keep them pretty simple. (CA)

REFLECTION & 
THINGS LEARNED 

I have to say that I Iearned a lot during 
this project. Starting from the real defini-
tion and meaning of ’Data Visualization’ 
to the technical aspects of the realization 
of the infographics, creating maps, and 
getting an understanding of how the water 
cycle works. 

This project was unique in that there 
were several important factors playing into 
its execution. I’m glad we had the chance 
to work on a project with scientists from 
the IIASA. 

We weren’t just given any dataset and 
told to work with it and design around it: 
we really dealt with this topic first-hand 
for a long time, just for us to understand 
it better. Besides, it was also our very first 
time being in touch with scientists for a 
project. Getting to know their point of view 
was also quite interesting, especially when 
we were invited by the IIASA in Laxenburg. 
We had the chance to interact with scien-
tists and also to take advantage of some 
of their knowledge for this project. We also 
had the opportunity to present our current 
progress and the visualizations we had 
already made about the basins. For that, 
we received some constructive feedback 

MESO & MICRO

Initially we had some difficulties with ambi-
guities concerning the data about Lake 
Victoria, but we still managed to work 
things through. I basically tried to repeat 
the same steps I I had previously taken for 
the Macro level, only this time with the 
Meso dataset.

The visualization for the Micro was 
probably my favorite, since we had the 
opportunity to add an aesthetic imprint 
to it just by using visual variables—which 
also happen to contain a lot of data like, for 
example, rain and snowfall. (CA)

which helped us to reconsider some design 
decisions. The IIASA scientists were very 
open and very helpful. They also gave us 
some insight into their working methods— 
and how they create their own visualiza-
tions. At the workshop session, we had 
the opportunity to help them with their 
design decisions. Other than that, we had 
the opportunity to have an interview with 
one of the scientists, who gave us quite a 
lot of information about the basin we were 
dealing with. I now realize how important 
it was to have this kind of interaction, in 
order for us to get a better understanding 
of the topic we were dealing with. 

So on that day we learned a lot from 
each other, and I appreciate the time we 
got to spend at the IIASA. (CA)

PROCESS

I think the whole process was kind of inter-
esting since we didn’t really have an idea, 
at the beginning, what the end product 
of this project would actually look like. 
The project could be confusing, at times, 
because we didn’t exactly know which 
direction to take. It turns out, however, 
that not knowing the exact results from 
the very beginning can be a very impor-
tant and interesting part of the process. I 
think we were just used to knowing how 
the end result would roughly look like. All 
in all, it was an interesting project with a 
lot of realizations and learnings concern-
ing the technical aspects, which included 
developing a better workflow on Microsoft 
Excel and getting to know an entirely new 
application, QGIS. 

What I realized throughout this entire 
process and project was probably also how 
interesting and important it actually is to 
keep your audience engaged. And also, of 
course, realizing what data visualization 
actually means. (CA)

* 
h

tt
p

s:
//i

n
fo

.b
m

lr
t.

g
v.

at
/e

n
/t

o
p

ic
s/

w
at

er
/u

se
-o

f-
w

at
er

/ 
su

p
p

ly
-a

n
d

-u
se

-o
f-

w
at

er
-i

n
-a

u
st

ri
a.

h
tm

l
**

 
h

tt
p

s:
//w

w
w

.s
af

ew
at

er
.o

rg
/f

ac
t-

sh
ee

ts
-1

/2
01

7/
1/

23
/w

at
er

co
n

su
m

p
ti

o
n**

* 
S

h
ik

lo
m

an
ov

, I
g

o
r.

 “
W

o
rl

d
 F

re
sh

 W
at

er
 R

es
o

u
rc

es
.”

 In
 G

le
ik

, P
et

er
 H

. (
ed

.)
, 

W
at

er
 in

 C
ri

si
s:

 A
 G

u
id

e 
to

 th
e 

W
o

rl
d

’s
 F

re
sh

 W
at

er
 R

es
o

u
rc

es
. N

ew
 Y

o
rk

: 
O

xf
o

rd
 U

n
iv

er
si

ty
 P

re
ss

, 1
99

3.

C
a
s
s
a
n
d
ra

 A
rg

a
o

M
ic

ro

M
e
ta

0–0,0005

0,0005–0,001

0,001–0,0015

0,0015–0,002

0,002–0,025

0,025–0,003

Rainfall

Rainfall

Snowfall

Snowfall

30 arcseconds 
ca. 1 km

30 arcseconds 
ca. 1 km

1

2

1

2

62 63

T
h
e
 W

a
te

r 
C

y
c
le

 P
ro

je
c
t

Outcome and income in the years 2001 and 2002. 

In August 2002 there was the biggest amount of 
water coming in and out. Unit of measurement: m³
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THE META LEVEL 

At the start of the project, I found it hard 
to understand what a basin is and how it 
works exactly. Luckily, Peter Burek (IIASA) 
explained to us how we can picture a basin. 
Briefly, a basin is “the entire geograph-
ical area drained by a river and its trib-
utaries” or “an area characterised by all 
runoff being conveyed to the same outlet” 
(thesaurus definition), which means that 
every drop of water landing on the area of 
a basin behaves roughly in the same way. 
For example, the Danube Basin waters 
always end up in the Danube river, and 
then flow into the Black Sea. All river basins 
are made up of many different watersheds, 
which are a small version of a river basin. 
Streams and tributaries all have their own 
watersheds. (HH)

THE MACRO LEVEL
 

The Danube Basin is Europe’s second-larg-
est river basin—and with the 19 countries 
sharing its catchment area, it’s also the 
world’s most international one. Through 
the years, the Danube and some of its main 
tributaries have formed import ant trade 
routes across Europe. Nowadays, 87% of 
the length of the Danube and 30 of its 
tributaries are navigable. This was main-
ly achieved by a long process of channeli-
zation. 

The Tisza river is the Danube’s longest 
tributary, with a length of 966 km, and it is 
the second largest by flow after the Sava. 
The Prut forms the border between Roma-
nia   and Moldova and is the second long-
est tributary. The Inn has the third largest 
discharge of water, and at the confluence 
point it contains more water than the main-
stream of the Danube! The main tributary 
of the Inn is the Salzach river. The Danube’s 
last sub-region is the Danube Delta, which 
is Europe’s largest remaining wetland and 
also one of the world’s largest. (HH)

THE MESO LEVEL

The Salzach Basin is located in Austria 
and Germany. Approximately two-thirds 
of its area is in the federal state of Salz-
burg and one third in Bayern. The Salzach 
forms the border between the Austrian 
states of Salzburg and Upper Austria for 
almost 70 kilometres. Surrounding the 
basin there are several rivers, like the Isar, 
the Traun and the Enns, and also main rivers 
like the Danube, the Inn, the Mur and the 
Drau. What is interesting about the Salzach 
Basin is its diversity, since it contains part 
of the ’Hohe Tauern,’ which is one of the 
world’s spectacular alpine landscapes in 
the South, and also mountain ranges like 
the “Steinernes Meer,” the “Tennengebirge” 
and the “Berchtesgadener Alps,” with the 
Hochkönig. But the catchment area of the 
basin also contains flat terrain, especially 
in the northern region, where the capital 
city Salzburg is. The river’s name comes 
from the German word ’Salz,’ which means 
’salt,’ and Aach, meaning ’running water.’ 
Until the 19th century, shipping salt down 
the Salzach was an important part of the 
local economy. 

On three maps beside the text, one can 
see the cropland and how much of it lies 
in the Salzach Basin, the forest area in this 
region, and also the built-up, i.e., areas dense-
ly covered by buildings. It’s interesting to see 
that in the region of the Salzach Basin there 
are many areas covered in trees as well as, to 
a lesser extent, croplands and urban areas. 
Compared to the Lake Victoria Basin located 
in the Nile Basin, and the Bhima Basin locat-
ed in the Krishna Basin, the Salzach Basin is 
quite small and therefore also has the lowest 
population. When it comes to the length of 
the Salzach River, it’s also the shortest of 
the three—but only 115 km shorter than the 
Krishna River. The Salzachgeier is the source 
of the river and has the highest elevation 
among these, with a height above sea level 
of almost 2500 km. (HH)

An interesting features of the Danube Basin 
is that it contains Alps but also low land, 
which are two extremes. Very interesting is 
how the river changes through its course 
and in the different countries.**
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This stacked radial bar chart displays the input 
through rain and snow on the left (in blue tints) and 
the output through discharge and total ET on the 
right (in red tints), in m³. The hatched lines display 
the change in the storage value per each month. On 
the left this value is negative, while on the right it is 
positive.
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snow, while the one on the right shows 
the amount of discharge per day in these 
two years. Within the water cycle, rain and 
snow enter the basin while transpiration, 
evaporation and evapotranspiration allow 
the water to exit it. In the first of these 
phenomena, water passes through the 
vegetation: similar to when liquid water 
turns into vapor, it can be imagined some-
what like the sweating process. The second 
phenomenon  describes water leaving 
the basin as it dissolves into the air from 
open water surfaces, and the third one is 
a combination of the other two, which 
also includes what happens to the waters 
in the soil. All of the water in the basin is 
stored in groundwater, in lakes and reser-
voirs, in rivers and as soil moisture, snow, 
and interception. If the input is greater than 
the output in a given period—i.e., if more 
water enters the basin than the amount 
of water leaving it—the storage change is 

THE MESO LEVEL 

On the Meso level, several possibilities 
for different themes and visualizations 
appear. On the top of the graph one can 
see the water cycle of the year 2001, with 
the waters coming in, on the left, and the 
waters going out, on the right. One can 
see the share of incoming water as snow 
and rain each month, and also the share 
of outgoing water as discharge and evap-
otranspiration. 

Right below, there is a visualization 
comparing the years 2001 and 2002. This 
one too displays the amount of water 
coming in the basin and leaving it. 

At the bottom, one can see these two 
years in a different comparison: this one is 
focused on the overall water amount. On 
the right page we see the comparisons 
once again: the one on the left  is a line 
chart displaying the quantities of rain and 

The Danube Basin had to deal with a 
lot of problems in the last years. Water pol l-
ution, crises and disasters, such as such 
as the Baia Mare cyanide spill in 2000 
or the Ajka red sludge spill in 2010, loss of 
wetlands and floodplains. Man-made 
changes to the natural course of the Danu-
be waterways have interrupted river and 
habitat continuity and have disconnected 
wetlands and changed water quantity 
and flow conditions. Draining wetlands for 
agriculture often provides only marginal 
farmland while destroying unique wetland 
habitat while introducing foreign varieties 
of trees to floodplain forests and clear 
cutting in the name of industry eliminates 
undergrowth and alters the function of 
the floodplain ecosystem.*** * 
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REFLECTIONS ON THE 
MACRO LEVEL

The main challenge of the Macro level was 
definitely creating the map of the Danube 
Basin, since there are so many things you 
can show on such a map. It was hard to find 
a good balance between different bits of 
information, not showing too much while 
also not showing too little. It was also chal-
lenging to label all the elements without 
making the map an overcomplicated and 
chaotic jumble. (HH)

The trip to Laxenburg gave me the 
motivation I needed, since the exchange 
with the people of the IIASA was really 
profitable. It was nice to see that the scien-
tists were interested in the things we we 
working on. I found it great that, through 
this project, designers and scientists came 
together to work towards one goal and to 
share knowledge with each other. Talking 
to the people at the IIASA also helped to 
make the data feel more ’tangible.’ (HH)
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TWCP
THE  WATER  CYCLE  PROJECT

 How can the relevance of complex systems—such as water cycles—be visualized and 
communicated effectively to stake-holders with different needs, in different locations?
 How can the visual display of quantitative information about water balance best 
 facilitate an understanding of our influence on the water cycle, so that the resulting 
awareness may support citizens and decision-makers in their progress towards sustain-
able solutions? Which tools and which kinds of visual narratives should be adopted 
in  order to reach such goals?
 Bachelor students from the Graphic & Information Design course at the New Design 
University in St. Pölten, attending the Data Visualisation class, explored different visu-
alization strategies in order to com   mu nicate data about the water cycle in different parts 
of the world, for various purposes and audiences.
 In this publication, a selection of the most compelling results of the course have 
been collected to document this collaboration and to share the effects and the  
challenges of research-led teaching practices in undergraduate courses—and, generally, 
the role of information designers when it comes to supporting the communication of 
complex topics.
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