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GIS — The Backbone, Foundation, and Integration of it All?
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GIS Supports Every Phase, Every Element, Every
Deliverable....Everything!

> Data > Analysis > Mapping > Planning >
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Data — Wind

Wind Speed/Air Pressure at 41004
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Analysis — Wind

SMMMSS Five primary parameters of interest

—_— for coastal modeling reproduced

from hindcasted time series per

storm track:

o Central pressure deficit

0 Radius to maximum wind
speeds & direction

o Storm track heading

o Forward velocity

o Shoreline crossing point

Tools & Technologies:
OSMOSIS, Oceanweather, |
HURDAT, NOAA AOML

Mappmg

Source: NHC NOAA
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Mapping — Wind

UNITED STATES ANNUAL AVERAGE WIND POWER

Wind Power

MARCH 18 2:00 AM

Mapping

Wind Trajectories

Source: CNTBTO
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Planning — Wind

Wind Load Determination Procedure

Determine the wind speed from the map shown in|Figure 11-18] on pages 11-38

and 11-39. (More detailed maps for Atlantic and Gulf of Mexico coasts are
included in Figures 6.1a through 6.1c of ASCE 7-98.)

Define the building as either open, partially enclosed, or enclosed.

Determine the Exposure Category: A, B, C, or D (see ASCE 7-98).

Determine the Importance Factor I and the topographical influence factor K¢

Determine the velocity pressure at the appropriate mean roof height.
Select appropriate internal and external pressure coefficients.

Determine the design pressures (all pressures should be net pressure; use + to
indicate inward-acting pressure and — to indicate outward-acting pressure).

Apply the design pressure to the appropriate tributary area for the element or Source: FEMA

assembly under consideration.

Source: FEMA
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Data — Wave

Significant Wave Height at 41004
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Source: NOAA NODC
Source: Oceanweather, Inc.

SHEBOYGAN (1249) - Baird Hindcast (Station 15)
‘Wave Height Rose: Offshore Waves 56-87
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Analysis — Wave

Bathymetry
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Mapping — Wave
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Data — Water Level
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Mapping — Water Level
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Depth Grids - Introduction

 Reminders/takeaways from the Plenary

 What are the inputs for these grids?
— Terrain data

— Modeled Water Surface Elevations (i.e. engineering analysis is
available)

Source: FEMA
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Floodplain B

Source: FEMA
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Percent Chance of Flooding

 Definition
— Digital datasets showing the p
30-yr) at various locations wit

e Purpose

— Communication that the likeli
within the mapped floodplain
annual chance”, and that the f
varies within the mapped flooc




Percent Annual Chance Grid Development Process
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Percent Annual Chance Grid Development Process
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Percent Annual Chance Grid Development Process

Water Surface Elevation [ft]
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Percent Annual Chance Grid Development Process

Water Surface Elevation [ft]
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Percent Annual Chance Grid Development Process
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Percent Chance of Flooding over a 30-yr Period Grid

« What is the likelihood that a specific location will flood at
least once during a 30-yr period?

» Using the Percent Annual Chance of Flooding Grid as an
iInput, perform the following calculation:

...where “p” = percent annual chance of flooding and “n” =
30 1 - (1-p)
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Velocity Grids

 Velocity Grids can be
generated from the results c
1D models (HEC-RAS, etc.)
or 2D models in riverine and
coastal areas

« Can be combined with dept
results (V * D) to
communicate impact on
structures within the
floodplain, assist with huma
maneuverabllity applications
help with foundation design,
etc.

1 T



Program Product Comparisons

Traditional Regulatory Products Non-Regulatory Products

Flood Risk
Database

=
'h?‘
RS

T "-\
&

Source: FEMA

Traditional products are Risk MAP products are non-
regulatory and subject to statutory regulatory and are not subject to
due-process requirements statutory due-process requirements
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Flood Risk Products Overview
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Flood Risk Map Flood Risk Report

Ad-Hoc Flood Risk Analyses

Source: FEMA AECOM



Planning — Water Level

oo

EARTHQUAKEWIND=FLOOD

GIS helps us to “see”, “tell”, and
“hear” the story.

Source: FEMA




Erosion — Primary Frontal Dune

FEMA 540 RULE

VERTICAL LINE FROM PEAK
CROSS-SECTIONAL AREA TO BE OF FRONTAL DUNE
ANALYZED TO DETERMINE DUNE

FAILURE POTENTIAL \ INLAND EXTENT OF
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= = — — 100-year stillwater flood elevation
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DUNE FAILURE POTENTIAL AND V ZONE MAPPING

Source: FEMA
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Field Reconnaissance |
Inspect coastal modeling transects

t\m\‘};\\; ' T ldentlfyspeciﬁc field investigation target points

Collect landuse data using an internally
designed set of data menus

Develop alanduse shapefile
covering the entire modeling domain

Importinto the AECOM
proprietary WISE model

Generate afeld report to be part of the ‘
Technical Study Documentation Noteb‘ook (TSDN) -
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Coastal Flood Hazard Work Maps

! CA_Demo.mxd - ArcMap - Arcinfo
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GIS Integration?

 All study phases & elements (i.e.,
wind, wave, water level, erosion).

e Data
- Analysis—>Mapping-> Planning

* Integrated with other geospatial
tools & technologies through
common share points and data
formats (i.e, one tool’s output
feed’s another’s input).

Mapping




Thank You

Chris.Mack@aecom.com
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