
“We need to  
slow down the 
water cycle” 

Today a large proportion of our freshwater is disappearing unused into the ocean, 
causing additional rising of the sea level. The hydrologist Dr. Johannes Cullmann 
works as a scientific advisor for the United Nations. He believes that the water 
challenge can still be solved at the global level—if the steps are implemented at  
a faster rate than climate change
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Watching the water: For Johannes 
Cullmann, it’s only a short walk from 

his office at the World Meteorological 
Organization to the shore of Lake 

Geneva. Just under 60 percent of the 
lake belongs to Switzerland, and just 

over 40 percent to France. With an 
average volume of 89 cubic kilome-

ters, it holds more water than any 
other lake in central Europe
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Dr. Cullmann, the media are devoting more and more 
space to water shortages and water surpluses—in 
reports on events ranging from forest fires in the 
Rocky Mountains to sinking water levels in the Rhine 
and floods in Pakistan. Is this topic currently receiv-
ing the attention it deserves? 
JOHANNES CULLMANN I think it’s basically a good thing 
that the media have become attentive to the topic of 
water, because the entire debate about sustainability 
and resilience is strongly connected to water. About 
80 percent of all natural disasters are related to water. 
Climate change is always a process of water change 
as well. Our societal and economic resilience also 
depends on water. How can we continue to engage in 
agriculture? Who is suffering the greatest long-term 
damage as a result of hydrological changes? Unfor-
tunately, the media generally focus on spectacular 
events. These are unavoidable, and they will increase 
in the next 60 to 100 years. But droughts and floods are 
only one part of the overall picture.

Where should we look more closely instead? 
At the causes that underlie these catastrophes—and 
at the consequences that ensue. First of all, we need 
to slow down the water cycle. As a result of human 
beings’ shaping of our landscape, the water cycle 
has been accelerated more and more by construc-
tion measures. That started to happen as long ago as 
the Roman Empire. For a long time, we’ve been try-
ing to keep water away from our direct surround-
ings, either because we’re afraid of floods or because 
we want to use the land for agriculture, for example. 
When there are periods of no rain, the increased rate 
of drainage heightens the risk of droughts. At the same 
time, flooding situations are dangerously exacerbated 
because too much water is flowing at once to the same 
point.

So, slowing down—what else should we be doing?
The second important point is that we need to rein-
troduce more water into our overall system. With the 
help of satellites, the US-German space mission Grace 
is monitoring the places where we are losing freshwa-
ter all over the globe. To a large extent, this is in the 
form of snow and ice, which are melting and flowing 

into the oceans. But this is also happening in warmer 
regions where there is no snow and ice, such as Bra-
zil and parts of the USA. Here we are losing ground-
water because agriculture is expanding without any 
regard for the natural resources. In Germany as well, 
the amount of water that is lost from our system every 
year is greater than the amount of water that Germans 
drink. All of these factors thus contribute to the pro-
portion of the rise in the sea level that is not due to 
thermal expansion, which is defined as the expansion 
of the ocean water that already exists. We need to cre-
ate additional reservoirs in order to compensate for 
these losses, whether it’s through biosystems and in 
the groundwater or by means of new infrastructure.

In the case of climate change we have realized that it 
can mainly be traced back to the excessive emission 
of greenhouse gases. In the case of the hole in the 
ozone layer, we knew at some point that we would 
have to give up our use of CFCs. Why is it so difficult 
for us to acknowledge the connections in the case of 
water?
 Because it still does not represent an urgent prob-
lem for most people. The ozone hole seemed directly 
dangerous to people because they were afraid of getting 
skin cancer. People are at least vaguely aware of the fact 
that climate change is an existential issue affecting their 
future. We still haven’t reached that point with regard 
to water. For most people, water is still affordable and 
available in practically unlimited quantities. But here 
we’re ignoring the fact that our water consumption far 
exceeds the amount that comes out of our faucets at 
home every day. Our total consumption is many times 
larger if we look at how much water is contained in all 
the food and other goods that we consume. This is what 
we call our water footprint.

What needs to be done in order to raise people’s 
awareness of this fact? 
For example, we have to provide people with more 
information about the conditions under which the 
inexpensive roses we buy in a discount store are grown 
in Kenya. The water that is needed for these roses 
is not available to the local population. We have to 
explain that the production of half a pound of but-
ter requires about 1,400 liters of water, and that mar-
garine may be a better alternative. We shouldn’t lay 
down any rules about who can consume what and 
when, but everyone ought to know what consequences 
result from their behavior. 

When people consume goods more consciously, they 
deserve praise. But wouldn’t it be more important 
to regulate water consumption in ways that reward 
frugality and punish wastefulness? 
We can certainly achieve a great deal through subsi-
dies and taxes—for example, if the government gener-
ally supports processes in which water is reused. That 
could also have an effect on municipal sewage treat-
ment plants, most of which have until now simply 
channeled the purified water into rivers. The purified 
water could also be used to re-irrigate land or replen-
ish groundwater—in other words, to slow down the 
water cycle and create reservoirs. No municipality 
does that of its own accord, because it costs more than 
the practices that prevail today. The difference in costs 
has to be offset in financial terms.

It was only the pricing of carbon dioxide that led to 
a significant change in people’s behavior. Shouldn’t 
water also have a price that gives us an incentive to 
be frugal? Why should people in Saudi Arabia limit 
their consumption of water if a cubic meter of water 
from the faucet costs only three cents? 
You’re right. There should be a global agreement to 
re-evaluate water as an economic commodity. At the 
same time, we need international agreements to pre-
vent consumers from switching to products from 
neighboring countries where water is cheaper or even 
free of charge. However, making water more expensive 
across the board without enacting reasonable regula-
tions would be dangerous, because this always affects 
the poorest people rather than the large-volume con-
sumers. The situation for carbon dioxide is different. If 
you increase the price of CO2, you’re not putting a dis-
proportionate burden on lower-income groups. 

How realistic is the concept of such a global agree-
ment? In view of the urgency of the problems, we 
haven’t got much time for negotiations. 
Together with the UN Climate Secretariat, in 1992 we 
succeeded in installing a mechanism in which all the 
countries of the world work together to limit global 
warming. The most important result of that was the 
Paris Agreement of 2015, in which 195 states commit-
ted themselves to limit climate change and restruc-
ture the global economy in climate-friendly ways. 
At the UN Water Conference this spring, the partici-
pants launched a process that will lead, among other 
things, to a committee in which the UN member 
states talk with one another and develop guidelines. 
However, we clearly cannot once again take 23 years 
to reach a consensus, as we did in the case of the cli-
mate agreement. 

Agriculture is the sector that consumes the most 
water all over the world. What would a more frugal 
use of water look like?
Having fewer monocultures would be a start. For 
some plants, it’s also smarter to simply confront them 
with a bit of water stress during their maturity phase 
instead of constantly watering them, because the fruit 
then becomes better. You might get one, two or three 
tons less yield per hectare, but you’ll be able to sell 
your crop for a higher price. For high-quality agricul-
tural products, it can make sense to install smart irri-
gation systems, even though they’re slightly more 
expensive. →
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of water are needed 
to produce half a 
pound of butter
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is the price of a cubic 
meter of drinking 

water in Riyadh, the 
capital of Saudi 

Arabia
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Prof. Johannes Cullmann, 50, has been a scientific advisor to the 
President of the UN General Assembly since 2022. In this capacity 
he coordinates issues related to sustainable development. He 
previously headed the water and climate-related activities of the 
World Meteorological Organization (WMO) in Geneva for eight 
years. In his function as a head of division at the Federal Institute of 
Hydrology, he represented Germany on the International Commis-
sion for the Hydrology of the Rhine. He was one of the organizers 
of the first analysis of the impact of climate change on the Rhine. In 
his capacity as a hydrologist, from 2012 to 2014 he was a Senior 
Advisor for the water-related activities of the WMO and the Presi-
dent of the UNESCO’s Intergovernmental Water Council.

And what can be done by industry, which is among 
the biggest water consumers in most of the prosper-
ous countries?
Today there are still many unsustainable processes that 
date back to a time when people didn’t have to think 
about the frugal use of water. They simply regarded 
water as a remainder in economic terms. You can save 
a lot of water by using it in a cycle. That also helps to 
reduce heat pollution. As a result of human activities, 
the Rhine is as much as four degrees warmer in the 
winter than it was before the age of industrialization. 
Through practices like these we are heating up our 
environment, and the heat that is produced through 
so much effort is lost. It’s as though we were holding 
an immersion heater in the river—it just doesn’t make 
sense. And instead of channeling the purified pro-
cess water from manufacturing industries into rivers, 
it would be better to use that water for agriculture or 
landscape maintenance.

Industry causes problems. But to what extent can it 
also be part of the solution by facilitating develop-
ments that promote water conservation? 
Thanks to innovations, the purification of wastewa-
ter from industry and elsewhere has improved so much 
that the resulting water can be used without any risks 
today. That’s a giant step forward. I think there will 
be lots of potential in the desalination of ocean water 
if we use less climate-damaging alternatives instead 
of fossil energy sources. The products and processes in 
the agriculture sector also harbor tremendous oppor-
tunities for using water in smarter ways—such as drip 
irrigation. All of these are innovation fields in which 
industry and science play a major role and which offer 
tremendous benefits for humanity.

In addition to these approaches, there are some ideas 
in circulation that sound like science fiction. They 
involve tapping freshwater resources under the 
ocean bed or towing glaciers to regions where water 
is scarce. Do projects like these have a future? 
There may be a good applications for them somewhere 
in the world, but I would always prioritize improving 
something that I know I can improve. 

Do we have sufficient resources to finance a com-
prehensive global restructuring of our water 
management? 
When I look at how much money we’ve made available 
for combating the COVID-19 pandemic, I think it can 
certainly be financed. Some people say that we need 
several trillion US dollars in order to solve the water 
problem at the global level. The money is available. We 
only need to have the determination to spend it in the 
right way. 

You’re talking about tax money. What about the 
capital market? 
Governmental financial instruments alone won’t be 
sufficient to get this problem under control—especially 
because a large proportion of water use affects private 
companies. That’s why we also need the capital mar-
ket to participate in this refocusing process. I think 
the problem is not the lack of financing options but the 
shortage of smart implementations of transformational 
programs.

At the UN Water Conference this spring, you cele-
brated it as a success when the participants volun-
tarily committed themselves to 689 measures for 
combating the water crisis. In view of the dimensions 
of the problem, is this voluntary commitment really 
moving us forward?
Voluntary commitments are an important step that 
generates involvement. They are a good mechanism 
for clearly showing people where opportunities exist to 
make things better. 

As a scientist, you know that we have to find and 
implement solutions quickly. But as a member of 
a political organization, you need to participate in 
tough decision-making processes. Do you sometimes 
feel despair?
Of course I would like to see things moving faster. 
However, in my experience the past two years have 
been extremely positive, because I’m finally seeing 
people’s willingness to deal with the issue of water—
and to reach agreements. This willingness did not 
exist 15 years ago. At the same time, this topic is often 
treated as being off limits in terms of security pol-
icy. Today the private sector is realizing that water is 
a resource, recognizing its value, and developing sus-
tainable solutions. That’s why I’m confident that we 
can make progress relatively quickly.

This may sound cynical, but do events that hit the 
headlines all over the world—such as low water lev-
els in the Rhine, forest fires in the Rocky Mountains, 
and floods in Asia—help to keep up the pressure on 
public opinion?
People accomplish relatively little on the basis of pure 
reason. And the existing system is extremely benefi-
cial for many people in the world. As long as this men-
tality is firmly embedded in our society, change won’t 
happen without moments of shock such as these. 
Unfortunately, this is what things look like: We set 
our alarm clock every morning so that we can get to 
work on time. And in the same way, we need a small 
catastrophe once in a while in order to understand that 
sustainable development doesn’t automatically happen 
on its own. 
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“Making water more expensive 
across the board without enacting 
reasonable regulations would  
be dangerous”
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