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Description and This indicator is closely related to the previous indicator

justification on the costing of natural hazards / disasters, but
specifically addresses the problem that while intangible
costs are important in relation to assessing impacts of
natural disasters they may be difficult to assign an
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Definition

Strengths and
weaknesses

Measurement
procedure and
tool

Scale of
measurement

Data source

Required data

Data input type

Data collection
frequency

economic value to. Hence some studies recommend to
assess these costs by counting the number of people
affected rather than applying an economic value to these
adverse effects.

The definition of the mean number of people affected
each year is given as:

Mean number of people af fected = f f I(p)pdpdA
A Jp

where I(p) denotes the number of people exposed to the
disaster that occurs at an annual frequency p, p denotes
the proportion of people exposed that are affected, and A
denotes the area in question. The equation assumes that
there is no damage for events occurring more often than
once per year. There may be several sub-indicators
distinguishing between different impacts such as loss of
life, relocation, and physical or mental health.

The weakness of this indicator is that it is sometimes
ignored in decision-making because of the difficulty of
assigning an actual economic value to the indicator. This
is however also the strength since it may spark
discussions among the participants on how to use this
indicator in an assessment.

By definition this indicator comprise an important part of
the intangible costs in the preceeding indicator. For health
impacts some studies model individual impacts of sub-
indicators, while others advocate the use of more generic
indicators across health impacts such as Disability
Adjusted Life Year (DALY) and the Quality Adjusted Life
Year (QALY). A review of the studies can be found in
(Hammond et al., 2015).

The scale of the measurements is the physical area
impacted by the disaster.

Hazard maps as a function of the frequency of the natural
disaster. Typically this will be in the form of raster og
shape files in a GIS environment.

Impact maps covering the area showing the density of
1(p) and the value of p over the area. This data should be
available in the same format as the hazard maps

Quantitative

The data should in principle be collected every time there
is a) a change in the population affecting I(p) and/or p,
and b) new information about the disaster become
available.
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Level of expertise
required

Synergies with
other indicators

Connection with
SDGs

Opportunities for
participatory data
collection

High.

This indicator is related to several other indicators, in
particular to Mean annual direct and indirect losses due to
natural and climate hazards and to the indicator group on
Health and Wellbeing.

The connection is closest to SDG 1, SDG 3 and SDG 11.

A participatory approach to defining the sub-indicators to
be included in the analysis will both increase the
awareness of the indicator and improve the accuracy of
the assessment.

Additional information

References

Hallegatte, S., Ranger, N., Mestre, O., Dumas, P., Corfee-Morlot,
J., Herweijer, C., Wood, R.M., 2011. Assessing climate
change impacts, sea level rise and storm surge risk in port
cities: A case study on Copenhagen, Climatic Change.
https://doi.org/10.1007/s10584-010-9978-3

Hammond, M.J., Chen, A.S., Djordjevi¢, S., Butler, D., Mark, O.,
2015. Urban flood impact assessment: A state-of-the-art
review. Urban Water J. 12, 14-29.
https://doi.org/10.1080/1573062X.2013.857421

Kreibich, H., Baldassarre, G. Di, Vorogushyn, S., Aerts, J.C.J.H.,
Apel, H., Aronica, G.T., Arnbjerg-nielsen, K., Bouwer, L.M.,
Bubeck, P., Caloiero, T., Chinh, D.T., Cortés, M., Gain, A.K.,
Giamp4a, V., Kuhlicke, C., Kundzewicz, Z.W., Llasat, M.C.,
Mard, J., Matczak, P., Mazzoleni, M., Molinari, D., Dung, N.
V, Petrucci, O., Schréter, K., Slager, K., Thieken, A.H.,
Ward, P.J., Merz, B., 2017. Adaptation to flood risk : Results
of international paired flood event studies. Earth’s Futur. 5,
953-965. https://doi.org/10.1002/2017EFO000606

Merz, B., Kreibich, H., Schwarze, R., Thieken, a., 2010. Review
article “assessment of economic flood damage.” Nat.
Hazards Earth Syst. Sci. 10, 1697-1724.
https://doi.org/10.5194/nhess-10-1697-2010

Sgrup, H.J.D., Fryd, O., Liu, L., Arnbjerg-Nielsen, K., and Jensen,
M.B. 2019. An SDG-based framework for assessing urban
stormwater management systems. Blue-Green Systems,
Blue-Green Systems, 1, 1, 102-118. DOI:
10.2166/bgs.2019.922.

Zhou, Q., Mikkelsen, P.S., Halsnees, K., Arnbjerg-Nielsen, K.,
2012. Framework for economic pluvial flood risk assessment
considering climate change effects and adaptation benefits.
J. Hydrol. 414-415.
https://doi.org/10.1016/j.jhydrol.2011.11.031

297



	原文-歐盟 296
	原文-歐盟 297
	原文-歐盟 298



