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 Project goals and Objectives 
 Expected results 
 Steps 
 Sea Level Rise Adaptive Strategies 

 Survey 

 Methodology: Variables and Models 

 Web-based Planning Support Tool 

 Application in Adaptation Planning Process 

 Further Steps 



Estimate 

system 

vulnerabilities, 

 identify 

optimal 

adaptation 

Conduct 

cost-

benefit 

analysis of 

different 

adaptation 

strategies 

Establish a 

policy kit for 

local 

planners for 

adaptation 

planning 

Develop a 

regional 

adaptation 

planning 

procedure 

and 

decision-

support 

tools 



Integrate vulnerability indices assess system vulnerability 

Identify adaptation strategies Select feasible ones 

system vulnerability with 

adaptations 

minimize system loss 

econometric model 

Evaluate cost/benefits of 

adaptation 

planning support tools facilitate adaptation planning 

Understand people’s responses Quantify economic variables 

Distribute to local communities tool improvement suggestions 

application of scenario planning 

tools 

implementation guidelines for 

adaptation planning 



• A adaptation planning 
procedure 

• the procedure and 
results of cost-benefit 
analysis of major 
adaptation strategies.  

• Policy toolkit 

• Summary of the lessons 
learned 

Report 

• Internet GIS based 
planning support 
system 

• access data and outputs 

• incorporate risk and 
cost-benefit analyses 

Web Application 

• Understand local 
residents’ response 

• Temporal spatial cost 
benefits analysis of 
adaptation 

• Web-based planning 
support tool 
development 

• Application of web-GIS 
in planning process 

Research papers 



 

NOAA Sea Level Rise and Coastal Flooding Impacts Viewer http://www.csc.noaa.gov/slr/viewer/# 

http://www.csc.noaa.gov/slr/viewer/


Tampa Bay the Regional 
Planning Advisory Committee, 
the Tampa Bay Estuary 
Program,  

 

Tampa Bay Area Regional 
Transportation Authority 
(TBARTA) Land Use Working 
Group,  

Agency on Bay Management,  

 ONE BAY Regional Visioning 
outreach process. 

 

Gulf of Mexico Climate 
Community of Practice 

 

 

 





Protection 

• Build dikes, 
seawalls. Etc. 

• Build up marsh 
areas and non-
structural- Shore 
nourishment. 

Retreat 

• Discourage 
building new 
structures.  

• Allow beaches 
and wetlands to 
naturally migrate 
inland. 

• Land acquisition. 

Accommodation 

• Elevate 
buildings. 

• Elevate facilities 
and 
infrastructures. 

• Change building 
codes and 
regulations to 
reduce risk. 



 Obtain suggestion for existing tool 
 Determine Internet GIS tool functionality  
 Finalize analysis scenarios 
 Determine weight of different vulnerability 

index 
 Understand current adaptation practice and 

research needs 
 



Sea Level Rise 
Perception 

and response 

Focus Area in 
Planning 
Practice 

Research 
Needs   

Adaptation 
Plans 

Suggestions 
for Sea Level 
Rise Viewer 



 Estimate residents/businesses responses to 
different strategies 

Stated preference 
survey 

Responses to 
different 

strategies 

Impacts on 
economic 
variables 

For both local residents and 
businesses to understand 
their preferences 

What factors/household 
characteristics impact their 
responses 

How the responses can 
impact the values of 
properties  and development 



Households 
characteristic 

• House type 

• House ownership 

• Household size 

• …….. 

Demographic 
Data 

• Age 

• Income 

• Race 

• ….. 

Others 

• Distance to the sea 

• Property value 

• ….. 

Discrete choice modeling 



 Evaluate the cost-benefit efficiency of each 
strategy. 

 Spatial-temporal econometric model 

 Consider the study area as interdependent rather 
than isolated. 

 Consider sea level rise as a chronically continuous 
process. 

 Include both direct and indirect costs. 

 



Property value developed lands.  

Land value undeveloped lands 

Migration 

labor, but also property/land 
value 

Infrastructure 

Transportation/power line/ 

water and sewage 

Industry revenue 

Agriculture/ tourism/ 

manufacturing/commercial 

Ecosystem wet land/forestry/species 

Other 
unique or critical resources, like a 

historical sites/buildings 





 

Sources: http://www.tbrpc.org/mapping/sea_level_rise.shtml 



Web Application 
Design 

• Analysis 
Scenarios 

• Functionality 

• Platform 

Vulnerability 
Analysis 

• Determination 
of indicators 

• AHP method 
determine the 
integrated 
system 
vulnerability 

Adaptation 
Strategy Evaluation 

• Adaptation 
strategy options 

• Design of the 
interactivity of 
the alternative 
testing 

Distribution and 
Application 

• Planning process 

• Consensus 
promotion 

• Public 
participation 

Survey Results 

NOAA Viewer 

Survey 

Results 

NOAA Viewer 

Survey 

Results 



 Web based public participatory system 
(WPPS) functions  

 

 Exploration  

Evaluation 

Scenario building 

Forum 



 

Adaption 

 Build a 

sea wall 

 

 Planned 

retreat 

 

 Rezoning 

 



 Google Map API + ArcGIS Extension for the Google 
Maps API 
 If audience knows how to use Google Maps  
 If the audience like the look and feel of the Google base 

maps 
 

 Different interface from NOAA Viewer 
 Special requirement for map services 

 

 Example 
 http://help.arcgis.com/EN/webapi/javascript/gmaps/sampl

es/utilities/util_measurepoly.html 

 

http://help.arcgis.com/EN/webapi/javascript/gmaps/samples/utilities/util_measurepoly.html
http://help.arcgis.com/EN/webapi/javascript/gmaps/samples/utilities/util_measurepoly.html


 ArcGIS API for Flex + 
Adobe Flash Builder 4 

 dynamic rich Internet 
applications 

 Example 
▪ http://gis.calhouncounty.or

g/FlexViewer2.5/index.htm
l?config=config-
eSearch.xml&search=2&sl
ayer=4&exprnum=0 

 

http://gis.calhouncounty.org/FlexViewer2.5/index.html?config=config-eSearch.xml&search=2&slayer=4&exprnum=0
http://gis.calhouncounty.org/FlexViewer2.5/index.html?config=config-eSearch.xml&search=2&slayer=4&exprnum=0
http://gis.calhouncounty.org/FlexViewer2.5/index.html?config=config-eSearch.xml&search=2&slayer=4&exprnum=0
http://gis.calhouncounty.org/FlexViewer2.5/index.html?config=config-eSearch.xml&search=2&slayer=4&exprnum=0
http://gis.calhouncounty.org/FlexViewer2.5/index.html?config=config-eSearch.xml&search=2&slayer=4&exprnum=0
http://gis.calhouncounty.org/FlexViewer2.5/index.html?config=config-eSearch.xml&search=2&slayer=4&exprnum=0


 Complete survey and analyze survey results 
 Collect data 
 Develop econometric model 
 Develop system vulnerability index 
 System Framework Design 

 User interface design 
 Analysis components design 
 Map server functions design 
 Database management design 
 Data sharing and communication design  

 Design methodology to analyze the effectiveness of 
web based planning support system 



Existing studies and data 

Distribute and collect surveys 

Determine feasible adaptation 

distribute the tool to local 

communities 

Collect 

feedback 

incorporating adaptation 

planning procedures 




