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Be  
prepared!

 Due to climate change, in the future   
 sudden floods produced by heavy rainfall  
 could occur more frequently in Germany.  
 For example, the town of Grimma, Saxony  
 was hit by flooding twice in the span of  
 eleven years. In response, flood protection-  
 measures are now being massively  
 expanded in Saxony - with the support  
 of risk analyses and social scientific studies  
 prepared by experts from the REKLIM network. 

TEXT: TIM SCHRÖDER
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Two hundred-year-floods in rapid succession: just  
eleven years after the 2002 flood, in June 2013 Grimma’s  

historical quarter was once again underwater.
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One of their findings: after the second 
flooding event, people tend to sink into a 
state of resignation. The burden of a second  
catastrophe is enormous, both psychologi-
cally and financially, the researchers deter-
mined. In addition, less financial relief was 
provided by the state after the 2013 floods. 
Nevertheless, they found that such experi-
ences could also strengthen communities. 
Solidarity works best, it would appear, when 
the members of a community know one an-
other, and it is not weakened by too many 
new faces, or residents leaving. In Grimma, 
most residents chose to stay – even after 
2013. Most of those who left the historical 
quarter had only lived there for a relatively 
short time; the ‘veterans’ stood their ground.
But how do you create solidarity? How can 

Grimma wasn’t hit just once, but twice: in 
August 2002 and again in June 2013. In both 
years, the summer was characterised by 
heavy rains, causing the normally mild-man-
nered Mulde to spill over its banks. The  
Mulde, a small river in northern Saxony, 
flooded Grimma’s historical quarter, rising to 
fill the basements and ground floors of many 
buildings. The first flood alone produced 
damage amounting to 250 million euros; no 
one could have guessed that history would 
repeat itself just eleven years later. After all, 
both events were what are known as hun-
dred-year-floods, which, statistically speak-
ing, should only occur once every 100 years. 
But in this case, one followed the other in 
rapid succession.
When disaster strikes twice, it is especially  
harsh. Prof Reimund Schwarze from the 
Helmholtz Centre for Environmental Re-
search (UFZ) in Leipzig asked himself what 
this does to people, how it affects the cohe-
sion and solidarity of communities. In addi-
tion, he wanted to find out something else: 
how can towns like Grimma best protect 
themselves from future floods? For many 
regions in Germany and Europe, this is a fate-
ful question; many experts are now warning 
that heavy rains will likely become more 
frequent in the future. And this in turn will  
increase the risk of severe flooding. 

 An ideal research subject 
Reimund Schwarze ultimately chose to in-
vestigate Grimma in terms of two major as-
pects – the people affected, on the one hand; 
and flood protection, on the other. He and 
his colleagues at the UFZ interviewed town 
residents, and asked them e.g. whether (and 
if so, how) they had taken any further pre-
cautions against flooding after 2002. They 
also analysed statistical data – for example, 
the number of new residents and the number 
of residents who moved out of the historical 
quarter after the flooding. “It goes without 
saying that being hit by serious flooding 
twice makes the city an unprecedented site. 
We’ve tried to use that quality to arrive at 
important conclusions for the future,” says 
Reimund Schwarze. 

people be moved to think of the communi-
ty first, despite their own hardships and 
losses? Today, and especially in the future, 
when floods will likely be more common. 
Schwarze’s answer is strikingly simple: “Sol-
idarity is something that can be learned; not 
so much during or after catastrophes, but 
through catastrophe readiness. When peo-
ple work together to prepare for a potential 
catastrophe, they begin thinking in terms of 
solidarity.” When asked whether people could 
also adapt to more frequent weather ex-
tremes, Schwarze also answers with a clear 
yes. “At the end of the day, living with in-
creasing hazards consists in being prepared, 
rehearsing for the worst-case scenario time 
and time again as part of a team and, in the 
process, minimising the damage when and if 

Since April 2015 the town’s mayor, Matthias Berger, has participated in flood preparedness  
exercises, which involve ca. 100 members of the local fire brigade.
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catastrophe strikes,” says Schwarze, who is 
also a member of the board at the German 
Committee for Disaster Reduction. Anoth-
er sensible solution, he claims, is that some 
communities still turn on their disaster sirens 
briefly at noon every Saturday, providing cit-
izens with a constant reminder that such 
natural hazards are a possibility. Doing away 
with these sirens to cut costs, as most of the 
cities in Germany have done since 1993, is a 
policy he finds misguided.

 Flood protection that  
 everyone stands behind 
Matthias Berger, the mayor of Grimma, has 
also experienced solidarity first-hand. In 
2002, Federal Chancellor Gerhard Schröder 
visited the flooded town. The media re-

sponse was correspondingly huge, and was 
followed by a huge wave of donations. In 
addition, once all the hype had died down, 
the community continued to stick together. 
When it came to planning future flood pro-
tection measures, the decision was made to 
involve the town’s citizens; to invite them 
to share their input on how the bulwark of 
floodgates should be designed, helping to 
ensure everyone would ultimately accept 
it. The result, achieved with the support of 
the State Reservoir Administration of Sax-
ony (Landestalsperrenverwaltung): a flood 
protection system that fits perfectly into 
the old townscape and its lovely rubblework 
walls. “We tastefully trimmed 79 floodgate 
elements, each of which is one-of-a-kind, 
to fit the ensemble of our castle and near-

by buildings.” As Matthias Berger relates, his 
hat goes off to the local citizenry: “When the  
second flood hit in 2013, we had a fairly 
clear idea of just how bad it was likely to be. 
And in some parts of town, the damage from 
2002 still hadn’t been fully repaired. The fact 
that they nevertheless refused to give up is 
tremendous.”
In the meanwhile, the floodwall has become 
a real marketing hit for Grimma: groups of ex-
perts from throughout Germany and abroad 
frequently visit the town to learn from its 
example. Yet Matthias Berger never grows 
tired of stressing that comprehensive and cli-
mate-change-adapted flood protection takes 
more than floodgates: in many surrounding 
areas, the ground has been covered with a 
sealed surface, and the courses of rivers and 
streams have been straightened. In the past, 
a raindrop that fell in the Erzgebirge would 
have needed three days to reach Grimma; 
today the rainwater rushes into the valley in 
a matter of hours. “In terms of river restora-
tion and creating flood reservoirs, there’s still 
plenty of work to do,” says Berger.

 Accurately gauging risks 
That being said, Saxony has made consider-
able strides in flood protection since 2002, 
and the researchers at the UFZ have con-
tributed to them. Since the early 2000s, au-
thorities in the European Union have been 
required to prepare hazard maps, allowing 
at-risk areas to be identified. The maps take 
into account whether there are any buildings 
in these areas, what commercial assets there 
are, and whether important infrastructure 
elements like the power supply or drinking- 
water supply could be affected. 
As an environmental economist, Reimund 
Schwarze was involved in creating hazard 
maps for the Lockwitzbach near Dresden, 
which are still used as the basis for flood 
prevention today. “These hazard maps have 
definitely helped us move forward,” says  
Dr Uwe Müller, a flood protection expert at 
Saxony’s State Office for Environment, Ag-
riculture and Geology. They allowed the of-
fices to determine, for the first time, where  
valuable assets were accumulated, and 

During this training exercise, Grimma’s fire brigade also closed one of the new floodgates,  
designed to protect the town from severe flooding in the future.
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which areas were especially vulnerable. An 
analysis after the flood of 2002 revealed 
that, if severe flooding had struck all of Sax-
ony, it would have done an estimated 7.2 bil-
lion euros in damage. Thanks to the risk anal-
ysis, over the following years the authorities 
were able to take targeted measures to 
protect those areas where particularly high 
damage was likely. And their efforts paid off, 
as Uwe Müller relates: “When, in 2013, the 
entire state of Saxony actually was struck by 
floods, the total damage was roughly 2 bil-
lion euros, and not 7.2 billion.”

 Much more than  
 a water-level report 
Uwe Müller and his colleagues simultane-
ously expanded flood protection in Saxony 
at several levels, partly in the form of con-
struction measures like those in Grimma, but 
also and especially in terms of flood warning 
systems. “In 2002, throughout the various 
regions of Saxony, four different offices were 
officially responsible for issuing warnings”, 
says Uwe Müller, “and the warnings and wa-
ter-level reports put out by the media were 
correspondingly confusing and, in some 
cases, simply wrong.” Since 2004 there has 
been a single office, the Saxon Flood Centre 
(Landeshochwasserzentrum), that issues 
warnings. And it, too, profits from the find-
ings of researchers like Reimund Schwarze. 
“We don’t just provide simple water-level 
forecasts when it rains; we provide detailed 
early warnings for each region before the 
first drop of rain ever falls,” says Müller with 
a certain measure of pride. This is possible 
thanks to computational models that draw 
on data from the German Meteorological 
Service, but also include further important 
parameters – e.g. on soil moisture, which 

dictates how much rainwater the soil can 
absorb. Citizens can simply visit the website 
of the flood centre for their home region, 
where the current flood risk is displayed in a 
traffic-light system (red/yellow/green), along 
with the projected water levels. 

 Three strategies: avoid,  
 withstand or adapt 
Needless to say, early warnings can only 
truly help when citizens also know what 
to do next. “In this regard, researchers like  
Reimund Schwarze have made valuable 
inroads by helping instil a degree of risk 
awareness among the local citizens,” Uwe 
Müller says. “Today we’re building on that 
basis in several different projects. People are 
open for the topic and do their part when it 
comes to protecting valuable assets.” As he 
explains, there are essentially three possible 
strategies: firstly, to avoid flooding, e.g. by 
not erecting new buildings in at-risk areas; 
secondly, to construct and install protective 
measures like those in Grimma; and thirdly, 
to adapt. With regard to the third option, Sax-
ony’s State Office for Environment, Agricul-
ture and Geology is currently working closely 
together with engineers who are developing 
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F • Flood damage can be reduced when flood protection measures are based on a previous, comprehensive 
risk analysis. The analysis determines how great the risk is for critical infrastructures or assets with  
historical value. The outcomes can be used to develop targeted measures.

• To help communities survive a flood, solidarity is a vital aspect. Moreover, solidarity is something  
that can be learned – e.g. with emergency drills at regular intervals.

• Various measures can help reduce the damage done by floods. These include computer-assisted early 
warning systems, adapting buildings, and informing the local populace about flood risks and how to 
protect themselves.

LOOKING AHEAD “I hope that, ten years from now, hazard maps will be consist- 
ently used throughout Germany and the economically weaker  
regions of the EU. Plans for protecting cities and communities  
in at-risk areas have to be prepared together with the local  
populace in order to mitigate the effects of climate change.

REIMUND SCHWARZE 
Environmental economist, Helmholtz Centre for Environmental Research (UFZ)

„
new water-resistant construction materials. 
According to Uwe Müller, one pragmatic solu-
tion is to cover the walls of businesses with 
tiles; following a flood, the mud left behind 
can then be simply hosed off. 
Uwe Müller and Reimund Schwarze both 
agree that the growing risk of floods due 
to climate change can only be effectively 
combated when everyone works together: 
citizens, government offices, and rescue 
services. Several years ago, Austrian re-
searchers and their peers at the University 
of Innsbruck developed a process in which 
risk analyses were used to show communi-
ties what natural hazards could strike them 
and how to protect themselves. Today these 
risk analyses are combined with workshops 
conducted by the company alpS, a private 
spinoff of the University of Innsbruck. As a 
result, more than 300 communities in North 
and South Tyrol have now taken steps to 
prepare for climate change – and not only in 
the form of flooding, but also rockslides, ris-
ing temperatures and prolonged dry spells. In 
Schwarze’s view, it’s an excellent approach 
and “perhaps the best way currently availa-
ble in Europe for communities to prepare for 
future climate-related risks.”
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alpS alpS

RISK ANALYSIS

Risk analysis based on 
high-resolution aerial 
or satellite imagery

Important or sensitive 
types of infrastructure: 
- Electrical power lines
- Water plants
- Retirement homes
- Sewer systems

IDENTIFYING
risks and prioritising 
preventive measures

The list of measures is presented 
to Energie Tyrol or the Climate 
Alliance (Verein Klimabündnis) 
association, who will be respon- 
sible for the measures’ local 
implementation.

The proposed measures are 
assessed by alpS with the 
support of scientific experts

The most important and representative stake-
holders, e.g. the mayor, municipal government, 
volunteer fire brigade, forest rangers, farmers, 

and forest owners, are invited to attend. 

School

OUTCOME ASSESSMENT

TRANSFER

alpS RISK WORKSHOP 

The available imagery is used to identify and 
discuss local risks. To encourage maximum 

participation, the workshops never take longer 
than three hours, and are offered at night.

Workshop in the community

Risks: 
- Mudslides
- Flooding
- Landslides
- Droughts 

Ready for tomorrow
 Extreme events like heavy rain and flooding don’t necessarily have to end in  
 natural catastrophes; with the aid of detailed risk analyses and targeted 
 preventive measures, they can often be avoided. The Austrian planning company 
 alpS is a good example of how this process can be optimally handled. 
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