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1. Motivation

Assessing risk associated with natural hazards is generally based on a static approach. Commonly, risk levels are calculated for a particular moment in time,
while past risk levels are unknown. But risk today and in the future depends on the dynamics of its two main contributers: the geosystem and the social system.
In New Zealand, changes in both systems have been dramatic over the last 150 years. Addressing these changes in terms of risk holds the potential to

understand the relevant processes and helps to identify trends in risk development.
Therefore this project focusses on two aspects still under-represented in risk assessment: the factor of time and an interdisciplinary perspective.

2. The Aim of the projectis ...

.. to reveal the temporal change, i.e. the evolution of risk associated with natural hazards, focussing on landslides.

Risk is defined as a measure of the probability of adverse effects on health, R = Natural Hazard X  Elements at risk and their

property and society, resulting from exposure to a hazard of a given magnitude, vulnerability
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method of calculating risk is the risk equation by Varnes (1984): R = Hazard gender

(H) x Elements at Risk (E) x Vulnerability (V), as shown in figure 1. occupation
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Fig. 1. Example of a risk equation. A landslide in Wellington city serves as the natural process,
Imposing a hazard on its urbanised environment. Buildings, infrastructure and ourselves are
elements at risk, each characterised by our own set of characteristics, defining our levels of

vulnerability.
3. Guiding research questions are ...

® To what extent do both, the geosystem and social system, change through ®|f yes, is it more the geosystem changing or the social system?
time and space?
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: : 2;;1,‘;',“ Social\ | social Social
@ If yes, in which way? System g

ystem” System _ _
| : | \TIN ® Are possible future risk levels acknowledged??
® Can we define positive or negative €

feedbacks? ® \Which are the best measures to reduce personal and economic loss
Fig.2: Interconnection through time in the future?

® Is there one factor dominating risk level?
4. Objectives

1. The considered socio-physical processes, representing New Zealand's change
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through time, are: suburban sprawl (fig. 3), tourism, land use/rural development.

2. Chosen areas representing these changes: Western Hutt Hills (Lower Hutt),
Mt. Cook/Aoraki Village, Waipaoa catchment (partly, Gisborne, North Island)

3. The chosen time span and time interval are:

from 1941 until today, with a timeslice every 10 years.

4. for each area and time slice, risk is calculated:
(R) = Hazard (H) x Elements at risk (E) x Vulnerability (V).
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Fig.3: Time series Western Hutt Hills (Maungaraki - Melling)

5. Method

® The analysis is based on a GIS (Geographical Information System). For each area and time slice:
® All data layers are integrated and numerised within a raster format. ® Aerial photos: settlements and hazard (nr. of landslides/unit area)
® Risk calculation is carried J5TETET57 ® Statistics NZ: Building information: which type, age, material,...
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Fig.4: Raster-based approach
for risk calculation

Keynote-References:
This study is a PhD dissertation, kindly supported by Victoria University Welllington and the German Cruden, D.M. & R. Fell (1997): Landslide risk assessment - Proceedings of the Workshop on Landslide

ARl R (2GR SEREe (DAl Risk Assessment, Honolulu, Hawaii, USA, 19.-21.2.1997, Rotterdam, p. 384.

Glade, T. (2003): Vulnerability assessment in landslide risk analysis. IN: Die Erde, 134 (2): 121-138.

authors addresses: * School of Earth Science, Victoria University Wellington, P.O.Box 600, New Zealand;
Smith, K. (2001): Environmental hazards: Assessing risk and reducing disaster. Routledge Physical Environment

Gabi.Hufschmidt@vuw.ac.nz; Michael.Crozier@vuw.ac.nz
° Department of Geography, University of Bonn, Meckenheimer Allee 166, 53115 Bonn, Germany; Series, Routlege, London, 389p.
Thomas.Glade@uni-bonn.de Varnes, D.J. (1984): Landslides hazard zonation. a review of principles and practice, Paris, 63 pp.



