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Assessing the Costs of Sea Level
Rise and Extreme Flooding at the
Local Level: A GIS-Based

Approach



The Approach:

We present a systematic method for assessing the costs
of coastal flooding at the local level

The method combines readily-available GIS capabilities
with estimates of natural hazards effects

This transferable method allows the ex-ante
monetization of costs of different flooding scenarios

Coastal planners can generate information on assets
and population at risk in their jurisdictions



Stage 1: Creating Inundation Maps
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Stage 1: Creating Inundation Maps




Stage 2: Spatially distributing assets and
population and calculating costs
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Calculating Floor Space

Building height (H ):

Hgy = Hp — H;

Where:
H, = Building roof height
H, = Building land height




Calculating Floor Space

Number of floors in residential (F,) and Non-
Residential (F,) buildings:

H
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Where:

H, = Building height




Calculating Floor Space

Floor space (5p):

B commercial
B Governmental
B industrial
B B Residential
Where: L
Sz= Building roof space F=l2
]l:l = Building number of S5 =4926*12
oors =59112 m2




Calculating Building Value

Non residential building values (per m?) by region (Pu):

Where:

Vn= Total regional non
residential building stock
Sgzn = Total regional non
residential floor space
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Calculating Building Value

Non-residential building values (P ,):

Residential

Py = Py X Sy

Where:

Pxn=Non residential
building value (per m?)
by region

Spny = hon residential
building floor space
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Calculating Total Population per Building

The average number of inhabitants per m? of residential
floor space in a statistical area (l,):

lep = 's
LR g
LR
where:
| = Total

population per
statistical area

S¢p = Total statistical ‘
area residential Inhabitants per
floor space




Calculating Total Population per Building

Population counts per building (1):

Inhabitants per Building
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Number of Inhabitants
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Total Inhabitants Monthly Earnings
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Total Capital Stock (million NIS)
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Stage 3- Assessing the Level of 'Local
Exposure'
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Capital Stock (residential, non residential, machinery

and infrastructure) exposed to SLR and EF:
Haifa, Tel Aviv and National Totals
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Population at Risk due to SLR and
EF and their Socio-Economic Profile:

Municipalities comprising the Northern Coastal Strip
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Final Remarks

We present a systematic method to show how

urban/coastal planners can generate meaningful new
local level data

This is accomplished using readily available data,
platforms and GlS tools

Method is transferable and reproducible. Can be
replicated at different levels of spatial resolution
according to level of detailed data available

Results show how the impacts of natural physical
processes can be monetized



