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The winds, waves and rain associated with a tropical cyclone are included in
most tropical cyclone forecasts; however, the damage to homes and
businesses, as well as the loss of life, caused by these hazards often are of
greater interest to people, insurers and emergency managers.

Estimating the damage and loss caused by a tropical cyclone requires three
types of information: 1) the spatial variation in hazard intensity (for example,
the wind speed and/or depth of inundation from coastal flooding), 2) the
location and relevant attributes of each asset or insured property and, 3)
damage functions that quantify the damage to each asset as a function of
hazard intensity.

Kinetic Analysis Corporation (Kinanco) translates tropical cyclone forecasts
into detailed, actionable data that quantifies the expected experience of the
event on the ground, from direct hazards through higher-level, asset-specific
impacts and consequences.

Our modeling platform supports a multi-model approach to better understand
the range of reasonable results associated with forecast uncertainties. We
produce a range of damage estimates based on forecasts from multiple
agencies and families of damage functions to provide users a better
understanding of the potential range of hazard intensities and their resultant
impacts.

Damage Modeling Background

Kinanco’s damage modeling translates tropical cyclone (TC) hazard
information into operational intelligence specific to the assets and asset types
affected by the event, based on the extent and severity of winds and waves at
the location of the asset. Estimates of damage to a structure, its contents and
recovery time are based on the performance of a structure (categorized in as
an asset class) in response to hazard forces.
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Key Points:

* Relative to hazard intensity, damage levels are discontinuous and non-
linear. At low intensities, hazards generally cause no damage, but once a
lower threshold has been exceeded, damage rates rise at a much faster
rate than the increase in hazard intensity.

* Different building types can sustain different damages at the same hazard
intensity. Wood-framed buildings, for instance, will generally sustain higher
damages than masonry buildings at the same wind speeds.

* Relative resilience of different building types varies by hazard. For instance,
in contrast to their performance under wind loads, wood-framed buildings
are generally more resilient during earthquakes than are masonry
buildings.

* Many events generate multiple perils, each of which (individually and in
combination) contributes to damage potential. In tropical cyclones, surges
and waves generally affect a smaller geographic area but are the most
destructive hazards when present, while impacts of rainfall are generally
only an issue once buildings have already been damaged by other perils.

Wind Damage Functions.

Wind damage functions implemented in the damage modeling platform range
from functions based on damage surveys and claims to those based on
engineering judgment and theory. All functions have been normalized to
generate compatible outputs. The damage function families used for
calculating structural damage are discussed in a peer reviewed article by
Watson and Johnson (2004) as seen below in Table 1.

Published Damage Functions

Table 1. Damage ratio families //ﬁ
Family Approach Reference
Australian Damage surveys Leicester and Beresford, 1978 /V/
Foremost Claims Foremost Insurance Company, 1996 %
Friedman Claims Friedman, 1984 S /// 2
ProTeam Expert judgement FCHLPM, 2002 § \ /// Feaman
RTFS* Expert judgement Howard et al., 1972 % , / // / "o
Sill Claims, expert judgement Sill et al., 1997 8 / // / :ﬁjﬁﬂlme
Spark Claims Rosowsky et al., 1999 S
Stubb Theory, expert judgement Stubbs, 1996 /// /

* This is the default damage function family used by Kinanco. /
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