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Background

• Climate Change Induced Flooding is Increasing

• How to Communicate Potential Impacts Towards 

Increased Resiliency?

• Three Case Studies
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TIDEGateway

• Modeling

• Visualization

Rise:NYC

• Audits

• Dashboards

UNH 
Lamprey

• Modeling

• Visualization



TideGateway:
Assessments, Modeling, Visualizations
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Case Study #1: TIDEGateway
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Why Needed?   Limited / incompatible data on hundreds (?) of tide gates with varying 
ecological impacts and restoration potential.  



GEOSYNTEC CONSULTANTS

• Standardized Field 

Assessment Protocols / 

Forms

• 50 Tide Gate 

Assessments / Staff 

Training

Field Assessments

5



GEOSYNTEC CONSULTANTS

• Climate change resiliency 

planning 

– Sea level rise scenarios 

– Storm surge Scenarios

• Ecological restoration 

planning 

– Where is restoration 
feasible… Without increased 
flood risk?
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Geospatial Analysis Tool

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.nasa.gov/mission_pages/hurricanes/archives/2011/h2011_Irene.html&ei=S1ZKVc6MD43BgwT2_YDYCg&psig=AFQjCNEGdK8XT2QxtUPnGFfWLupk0lT72g&ust=1431021489611436
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EASTHAM-02 IMPACT ANALYSIS
Surge 10yr; SLR 0
Total Flood: 20.92 ac
Flooded Wetland: 16.31 ac
Structures: 2
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EASTHAM-02 IMPACT ANALYSIS
Surge 10yr; SLR 1
Total Flood: 23.71 ac
Flooded Wetland: 16.56 ac
Structures: 3
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EASTHAM-02 IMPACT ANALYSIS
Surge 10yr; SLR 3
Total Flood: 25.84 ac
Flooded Wetland: 16.63 ac
Structures: 6
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EASTHAM-02 IMPACT ANALYSIS
Surge 10yr; SLR 3
Total Flood: 25.84 ac
Flooded Wetland: 16.63 ac
Structures: 6



RISE:NYC:
Hyper-Localized Resiliency Audits &

Resiliency Dashboards
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Case Study #2: RISE:NYC

• Superstorm Sandy business recovery program 

managed by New York City Economic Development 

Corporation

• Launched in 2014 as a global competition to identify 

innovative technologies to improve a business’ 

ability to adapt to and mitigate the impacts of 

climate change

• Working with 30 beneficiaries for this project
Source: http://rise-nyc.com/
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Site-specific flood modeling

• Purpose: Identify potential flood risk 

• Modeling: Estimate localized flooding elevations 

under different rainfall, tidal and surge conditions

– 90 Scenarios per site
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Example Scenario Output

Superstorm Sandy Conditions 
Typical Depth 4-6 feet

Results calibrated/verified 
from Owner information

Building
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Resiliency Audits
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• Purpose: 

– Identify potential flood risk and flood 
vulnerabilities

• Audit Protocols: 

– Rapid Assessments

– No Specialized Equipment

– Automated Reporting

• Site Audit: 

– Field assessment to identify solutions 
which may mitigate risk
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Verifying Model Results 
.

Seepage
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Assessing Exterior Vulnerabilities 
.

Superstorm Sandy 
High Water Mark
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Assessing Exterior Vulnerabilities 
.
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Document all first 
floor windows and 

doors!
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Assessing Interior Vulnerabilities
.

Electrical 
Equipment, Utilities, 

Etc.
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Assessing Interior Vulnerabilities
.

Material Storage
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Assessing Interior Vulnerabilities
.

Equipment  Loss 
of Business 
Operation
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Typical Recommendations
.
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Seal Gaps
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Typical Recommendations
.
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Stackable Flood 
Gates / Shielding for 

Doors / Windows
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Typical Recommendations
.
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Stackable Flood 
Gates / Shielding for 

Doors / Windows
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Typical Recommendations
.
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Elevate Utilities or 
Constructed Barriers
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Data-Driven Reports & Recommendations 
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Floodproofing Fact Sheets
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Floodproofing Fact Sheets
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Flood Resiliency Dashboards

Site 
Locations

Link to Site-Specific 
Resiliency 

Dashboards
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Flood Resiliency Dashboards

Color-coded locations
by estimated flood 

risk

Forecasted flood 
risk for each 

business
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Resiliency Network Dashboards
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Resiliency Network Dashboards
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New Hampshire Flood 

Damage Analysis
Modeling & Interactive Visualization
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Study Objectives

Share 
Results 

Estimate 
Cost

Quantify 
Flood 
Extent 

25 scenarios in 

4 Towns –

2005 through 

2100

▪ Study Area: Lamprey River, New Hampshire   

▪ Objective 1:  Estimate flood damage and cost as a result of changes in land 

use and climate.

▪ Objective 2:  Share findings with communities and stakeholders 
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Modeling

Cost 
Estimation

(Hazus MH)

Inundation 
Mapping

(RAS-
Mapper)

Water 
Surface 

Elevation

(*HEC-RAS)

Peak Flow 
Rate 

(*HEC-
HMS) 

For 25 Scenarios

*HEC-HMS & RAS models 
developed by UNH
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Loss Estimation – Hazus MH

▪ What is Hazus?

▪ Levels of Analysis

Hazards U.S. – Multi Hazard, 

Developed by FEMA

Calculates 
Economic Loss 
from Physical 

Damage

Nationally 
Applicable 

Standardized 
Methodology

Level 1 –

Simplest 
Analysis

Built in 
Hydrologic 

Model

Levels 2&3 –
More 

Complex

External 
Flood Data
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Study Results - Static

100+ Maps 

Generated
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Study Results - Static
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Study Results - Static
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Study Results - Interactive

Drag and 
Drop 

Interface

Viable for all 
Skill Levels

Connects to 
Many Data 

Formats 

Rapid and 
Insightful 
Analysis

▪ Helps people see and understand data

▪ Produces live and interactive visualizations

▪ Users work from single point of truth

Tableau Business Intelligence Software
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Study Results - Interactive
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▪ Tableau Public – free way to share Tableau results online 

▪ https://public.tableau.com/profile/geosyntec.acton#!/

▪ Demo

https://public.tableau.com/profile/geosyntec.acton#!/
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Study Results - Interactive
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• Interactively communicate complex project findings 

to clients 

• http://arcg.is/2en4DUK

• Demo

ArcGIS Story Maps

http://arcg.is/2en4DUK
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