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This fact sheet highlights the research done in the DISCC-AT project on “social flood risk” hotspots – places where high social 
vulnerability to flooding and flood hazard overlap. The social flood risk hotspot analysis is important to inform flood risk man
agement (FRM) in addition to traditional flood risk assessments. 
 
          Main findings 

▪ Flood risk assessments that consider social vulnerability to floods, based on socio-economic indicators, show different  
locations of flood risk hotspots compared to mainstream methods of assessing flood risk.  

▪ Besides existing procedures in Austria, FRM can be improved by considering social vulnerability when deciding  
where to prioritize adaptation efforts. 

▪ In areas with high social flood risk but relatively low physical flood exposure less capital-intensive adaptation measures  
can be prudent, such as improving evacuation support plans, stimulating household-level risk-reduction and increasing 
flood insurance coverage. 

▪ Climate change impacts on future flood hazard vary between catchments. Socioeconomic change drives the concentra- 
tion of flood exposure towards major urban centers.   

 
Social flood risk 
We applied spatially detailed 
socio-economic data from Sta
tistics Austria to establish a so
cial flood vulnerability index. 
Three indicators that are avail
able at this spatially detailed 
level are combined with equal 
weighting. Household income 
is chosen as an indicator for 
adaptive capacity, where low 
income is a barrier to flood ad
aptation effort. The amount of 
elderly and single-parent 
households are indicators of 
evacuation mobility in the face of a disaster. The resulting so
cial flood vulnerability index is shown in Figure 1.  
 

In Figure 1 we can observe a higher intensity of social flood 
vulnerability around the urban areas of Vienna, Linz, and Graz. 
This is primarily due to the higher population density there, 
which invariably also means a higher number of vulnerable 
people. However, the difference between urban and many ru
ral areas is not substantial, which means that the rural popu
lation, although much smaller in size, is relatively more vulner
able to floods. The difference in social flood vulnerability be
tween urban and rural areas becomes even less substantial 
when we combine this with a flood hazard map. 

Figure 2 presents the “social flood risk” index, which is a novel 
term for the combination of the social vulnerability index pre
sented in Figure 1 and inundation levels associated with a 300-
year flood.1 Observations in Figure 2 do not give a clear idea 
of where to prioritize FRM effort. This finding undermines the 
credibility of decision-making that is solely based on Cost-Ben
efit Analyses (CBA) – a requirement for large-scale FRM invest
ments in Austria [1] – as these analyses assess benefits based 
on the aggregate of avoided damages. This method tends to 
disregard differences in flood vulnerability and steer invest
ments in flood adaptation towards densely populated areas or 
areas where people are relatively well-off [2,3].
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Figure 1: The composite social vulnerability index for Austrian floodplains, ranging from 0 (least vulnerable) 
to 10 (most vulnerable to flooding). This vulnerability index is an equally weighted aggregate of multiple 
vulnerability indicators, which are: low income, old age, and single parents. 
 

 
1 WISA data, obtained from the Austrian environmental assessment agency (Umweltbundesamt). 



Results presented in Figure 2 undermine 
reasons for policymakers to prioritize 
FRM effort in specific regions. However, 
this does not mean that dikes need to be 
equally high all across Austria. Instead, 
FRM may be designed to target specific 
types of flood vulnerability. For example, 
in areas where the immobility of resi
dents during a flood is a substantial driver 
of vulnerability (e.g., a high share of el
derly or single parent households 
amongst the population), a targeted policy 
intervention may include improving emer
gency evacuation plans. Although flood evacuation plans are in
cluded in the Austrian national FRM-plan since 2007, a recog
nized limitation of the current approach is the lacking involve
ment of local stakeholders in this process [4,5], which is crucial 
if particularly vulnerable households are to be prioritized in 
such plans. An effective policy to improve flood recovery –  
especially for low-income households – is to reduce the flood 
insurance protection gap.2 Fact Sheet 54 presents an assess
ment of how this may be done effectively and equitably. 
 

Another approach to reduce flood vulnerability in areas where 
reinforcing dykes is unfeasible or considered cost-inefficient, 
are property-level Disaster Risk Reduction (DRR) measures, 
such as applications of flood resistant building materials or 
flood barriers. An income-dependent loan or subsidy program 
may be used to target the application of such measures by low-
income households.3 Another way to stimulate property-level 
DRR is to enforce strict flood-resistant building standards for 
new-built properties. Subsidies and building standards are both 
implemented to some extent in Lower Austria [1], providing a 
potential model for other states to follow. 
 

The impact of climate and socioeconomic change 
To assess future social flood risk, we apply scenarios of green
house gas concentration (RCPs) using the flood risk model 
GLOFRIS [2], and population growth projections (SSPs). We find 
varying impacts of climate change on flood hazard. Whereas for 
some river systems (e.g. the Traun, Drau, and Mur) certain cli
mate projections show a decline in flood hazard, other rivers 

(e.g. the Danube, Inn, and Enns) generally show an increase in 
flood hazard. Considering climate change impacts is essential 
for cost-effective FRM, as declining flood hazard, all else equal, 
means that expensive flood mitigation infrastructure (i.e. dykes 
and levees) may become less financially attractive. It is im
portant to note here that the flood risk model used to forecast 
climate change impacts in this study is restricted to large river 
systems. A recent study using Austrian meteorological data 
finds that climate change impacts are particularly hazardous for 
small catchments that are more responsive to heavy rainfall 
events [8]. The shown distinction in climate change impacts 
based on catchment size highlights the importance of conduct
ing dedicated analyses for both.  
 

Besides changing flood hazard, socioeconomic developments 
may considerably impact the return on flood adaptation 
measures. By applying socioeconomic pathways, we find a ris
ing flood vulnerability trend around Austria’s major urban areas 
towards 2080. This development increases the financial attrac
tiveness of investing in large-scale flood mitigation measures 
around these urban areas. Our analyses underscore the im
portance of incorporating future climatic and socioeconomic 
developments into FRM, addressing a recognized shortcoming 
in Austria's current approach [1]. A social cost-benefit frame
work may be applied to make rational and transparent invest
ment decisions concerning flood mitigation and adaptation, 
which should consider future flood risk and distributive impacts 
of assessed measures.4     
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Abb1: Zeitreihendarstellung phänologischer Phasen 
mit der besten Datenverfügbarkeit. Die Farbe zeigt 
die Zuordnung zur Jahreszeit an, die dünnen Linien 
sind Österreichmittel, die dicken mit einem Gauss 
Tiefpass (Zeitspanne 10 Jahre) geglättete Verläufe. 
Für einige ausgewählte Arten/Phasen (BB Begin der 
Blüte, LA Laubaustrieb, FR Fruchtreife, LF Laubver
färbung) wurden die linearen Trends der letzten 30 
Jahre berechnet. Die grünen Punkte zeigen die Ein
trittszeiten von 2024 an. 
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Figure 2: Social flood risk hotspot as a product of the composite social vulnerability index and inun
dation associated with a 300-year flood. 

2 The total value of uninsured flood risk.  
3 As proposed by Kousky & Kunreuther (2014) for the National Flood Insurance Program in the US. 
4 Read Kind et al. (2020) for an elaborate discussion of how such a decision-making framework could be designed. 
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