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» Project Findings

> How to Apply the
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Florida — The Sunshine State
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Transportation Impacts in Your Community

% VVhat do you see as the greatest threat to your community 2
— Long term SLR; Surge, Prec]p] tation Induced Flooding
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Project Intent

Define Scope

Identify Key
Climate Variables

Select & Characterize

Articulate Objectives ERR

- Climate Impacts of concemn - Actions motivated by - Asset type
- Sensitive assets & assessment - Existing vs. planned
thresholds for impacts - - Data availability
- Further delineate

Assess Vul nerablllty

ollecl & Integrate Develop Cli male
Dala on Assets Inputs
e

\c lca\ |y> Deve\opl formam
sset Sensitivi ty

et lo CI mate
Identify & Rate
Vulnerabilities Incorpor: ale Lkel hood

% La:J by Broward MPOfor four county.

southeast Florida area

Integrate into Decision Making
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Management - Build Public Support for Adaptation
- Contribute to Long Range Investment

the transportation system A e Froaton N 0 S oo
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U.S.Department
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Project Scope

Assess currentand future |mpacts to reglonally S|gn|f|cant

% JrJJ . of analysis

- ~ A T, TRIZ»RAIL
— Roads: Segmented at intersections of: other T
regionally significant routes iy simw i e
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— Rallroads: Segmented between statior

2 Analysisiinvolves measuring exposure to:

— Current and future temporary flood
Inundation (storm surge & precip.)
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Overall Vulnerability Approach

Identify Assets of Interest

Regional road network Tri Rail network

Calculate the Vulnerability Scores for Each Asset
Sensitivity Exposure Adaptive Capacity

* Bridge condition index = % of segment permanently = Average annual daily traffic (roads)
* Scour rating (roads) inundated by SLR (1, 2, & 3 Ft.) = Heavy commercial average daily
* Substructure condition rating (roads) = Current flood exposure index traffic (roads)
= Future potential flood exposure = Tri-Rail ridership on segment (rail)
index = Detour length (roads)

Rank Flood Vulnerabilities
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— Spatial Refi

Developing the Baseline
Data for Analysis

Obtain LIDAR
topographic mapping
for region

Obtain horizontally
accurate roadway layer

Determine bridge deck
elevations from raw
LIDAR files

Identify network
segments to apply in
wlnenbilit_y_analysis

trri

Developing the Baseline
Data for Current
Vulnerability Analysis

for each regional
jurisdiction

Combine FEMA
mapping into one
regional geo-database

Rectify FEMA layer with!
more accurate LIDAR
topographic data

Utilize cleaned
FEMA layers

! Obtain FEMA mapping !

Developing the Baseline
Data for Sea Level Rise

Vulnerability Analysis

mapping for 1,2 and
3 footincrements for

Rectify SLR mapping
with more accurate
LIDAR topo.graphi:

Obtain GeoPlan SLR |

| T s i I

Develop the Program for
Future Risk of Surge /
Flooding Index

Convert regional
network to points

Develop program to
calculate distance from
roadway points to
nearest flood zone

Develop program to
calculate elevation of
roadway points as
compared to nearest

Calculate Current and
Future Exposure
Values for Each
Network Segment

Identify depth and
percent inundated for
each roadway segment
for FEMA

Identify percentage of
segment inundated 1,2
and 3 foot SLR values

Calculate future
exposure index based

on elevation and
distance values for each:

Calculated
Exposure Score for Each
Network Segment

Assign Sensitivity and
Adaptive Capacity
Variable Values to the

Match bridge point
data to network

Create relational
database of bridge
condition ratings for

Transfer roadway
segment traffic
volumes from FDOT

Transfer rail segment
volumes from Tri Rail

length values for each

roadway link

Calculated Sensitivity and
Adaptive Capacity Scores
for Each Network Segment

inement ¢ of Rlsk

Calculate Final
Vulnerability Score for
Each Segment

Database containing
final segment values
for current and future
exposure, sensitivity
and adaptive capacity
values for each

Apply weighting
schema to reflect
current and future
vulnerabilities

Final Vulnerability
Scores for Each
Roadway Segment

Thank You FDOT GeoPlan and Other Local Partners!




1. Selecting/Developing Baseline Data




2. Understand Current Flood Exposure




2. Understand Current Flood Exposure




3. Understand Future Exposure — Permanent Inundation
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Developing the Baseline
Data for Sea Level Rise
Vulnerability Analysis

Obtain GeoPlan SLR
mapping for 1,2 and
3 foot increments for

-

Rectify SLR mapping
with more accurate
LIDAR topographic




4. Understand Future Exposure — Temporary Inundation

Develop the Program for
Future Risk of Surge /
Flooding Index
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5. Summarize Exposure




6. Understand Sensitivity & Adaptive Capacity
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Assign Sensitivity and
Adaptive Capacity
Variable Values to the

Match bridge point
data to network
segments

Create relational
database of bridge
condition ratings for

Transfer roadway
segment traffic
volumes from FDOT
sources

Transfer rail segment
volumes from Tri Rall

Determine detour
length values for each
roadway link

Calculated Sensitivity and
Adaptive Capacity Scores
for Each Network Segment







7. Calculate Vulnerability Scores

a abDle elg B = a D D ad o z = a D * z =
Calculate Final )
Vulnerability Score for
tegory \Variable ariable Weighting Category Weighting
Ead‘ segment ensitivity 100 20|
Bridge condition index (scour, substructure condition, # of bridges) 100
[Exposure 100 70
5 ! % of segment permanently inundated by 1 ft. of SLR 25
. % of segment permanently inundated by 2 ft. of SLR 20
% of segment permanently inundated by 3 ft. of SLR 15 i
Current flood exposure index (storm surge & precipitation) 30 [
Future potential flood exposure index (storm surge & precipitation) 10
I Adaptive Capacity 100 10|
Average annual daily traffic (AADT) 50
Detour length 50
|Category \Variable [Variable Weighting Category Weighting
e e e e Sensitivity 0 0|
i i [Exposure 100 95
» i % of segment permanently inundated by 1 ft. of SLR 25
p : M % of segment permanently inundated by 2 ft. of SLR 20
ne| D 1 % of segment permanently inundated by 3 ft. of SLR 15
‘ - Current flood exposure index (storm surge & precipitation) 30
; Future potential flood exposure index (storm surge & precipitation) 10
A daptive Capacity 100 5
Ridership 100
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Findings — Palm Beach County (South & West)
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Western Broward County
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Review Long Range Transportation Plans

Theoretical Example

€300z, MIAMI-DADE 2040
Long Range Transporta Plan

nge Transportation

October 23, 2014
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Review Long Range Transportation Plan

Theoretical Example




Incorporate Into Project Decision-making

T | T PO B T P o i P
1. Understand 2. Document / 3. identify
the Site Design Base Climate
Context Case Facility Stressors
A 4. Develop Climate Scenarios
{“»' NEIGHBORHOOD,
£ /i.JJ b -4 Are consequences Is climate data
- % = of failure high? readily available?
Yes
B. Use :u;:;aga(e C;’Dzavlelop A. Use readily-
i e available data
sensitivity tests projections
5. Assess Performance of the Facility
Is exposure
projectedto rise?
55
g Analysis
24.6 Feet Above MSL Flood complete
0 500 1,000
— — €
Tennessee St. &
Iroad Underp:
Broad St.
Underpass Warren St
= Underpass
.E Hurricane Katrina Shifted + Intensified +
= 6. Develop Adaptation Options
2
H
w urricane Katrina Base Cas: P 13.02 foot
Flood Elev 11. Developa 9. Evaluate 7. Assess
No flow path 14.6 feet Roadway Elev. FacilityMgmt. Additional performance of
Westbound 1-10 Plan Considerations Adaptation Options
500 1000 1500 2000 2500 3000 10. Selecta 8. Conduct an
Horizontal Distance (Feet) Course of Economic
1-10 Roadway Action Analysis
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Assess Projects for Inclusion in Capital Program

Consider Adding
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Assess Projects for Inclusion in Capital Program

~ Consider
- Transportation
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Thank You!

Viike Flood, oea@phworia.com

Cnris Derney, dorney@ppworid.com




