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Challenge: How to encourage offshore wind in the US 
while managing ecological responsibility and ocean 
use conflicts? 

  Introduction 

NREL, 2010 



Siemans, Sweden 

Parts of the ocean are in high demand 

• Multitude of ocean users 

• User-user and user-ecological 
conflicts 
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Geographical Information System (GIS) Platform to rank & 
weight  data for better interdisciplinary decision making 

 

GIS and Marine Spatial Planning 
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A framework for conceptualizing spatial decision support in 
offshore wind turbine placement 

 

My Research 

I. Lit review and socio-ecological framework 
organization of data into  “institutional 
landscapes” 

II. GIS-Based Decision Support System Design 
III. Evaluation of System   

 



Need A  “Central GIS System & Engine”  to store, analyze, and 
share data we are making decisions from 

 

GIS Layers 



Layers Identified By IGERT Thrusts 

IGERT GIS Layers  

TYPE LAYER PERSON 

eco bathymetry js 

eco bathymetry aa 

eco BOEM wind energy areas aa 

eco existing wind installed js 

eco habitat cover js 

eco landuse landcover js 

eco MassGIS MORIS bird pl 

eco noaa bird survey aa 

eco proposed wind projects js 

eco 
proteted lands 
conservation js 

eco seabird colonies aa 

eco weather data? js 

eco wind potential js 

TYPE LAYER PERSON 

eng bathymetry wc 

eng bird migration paths cp 

eng bounty boundaries cp 

eng cities cp 

eng construction resticted cp 

eng interstates cp 

eng mean sea level wc 

eng national park cp 

eng native amaerican reservations cp 

eng noaa buoys gs 

eng power density gs 

eng protected lands elevation cp 

eng railroads cp 

eng rivers cp 

eng shipping lanes cp 

eng soil type wc 

eng streams cp 

eng towns cp 

eng transmission lines cp 

eng water bodies cp 

eng water depth cp 

eng wave height gs 

eng weibull k and a gs 

eng wildlife range cp 

eng wind direction gs 

eng wind spped gs 

TYPE LAYER PERSON 

policy % BA degree eb 

policy airports rw 

policy average wind power eb 

policy census rw 

policy current electrical supply eb 

policy education level rw 

policy electricity demand eb 

policy electricity rates rw 

policy electricity use rw 

policy energy generated source rw 

policy home ownership rw 

policy income level rw 

policy Labor data rw 

policy landuse  rw 

policy location marginal prices eb 

policy median house in rw 

policy median income eb 

policy NAICS data rw 

policy population eb 

policy population rw 

policy poverty rate eb 

policy railroads rw 

policy roads rw 

policy shipping lanes rw 

policy shipping ports rw 

policy tax rates/base rw 

policy transmission elecrtic rw 

policy transmission petroleum rw 

policy transmission system eb 

policy utility ownership (provision) rw 

policy wind capacity value eb 

Environmental Engineering Policy 



Many Datasets – How GIS Platform can help make 
decisions on multiple criteria and multiple scale data  

How GIS works – Data Relationships By Location 



Siting Decisions – 

Ex. Overlay Analysis  
Technique for applying a common scale of 
values to diverse and dissimilar inputs to 
create an integrated analysis in raster 
format 

• Define the problem and scale -> 

– Regional or sub regional 

• Break the problem into submodels. 

• Determine significant layers. 

• Reclassify or transform the data within 
a layer. 

• Weight the input layers. 

• Add or combine the layers. 

• Analyze 

• Result – DSM composites  to compare 

 

 

 

Translation To Stakeholder Meaningful Data Sets  

Example – Patton 2011 



Web GIS 

•Maps 

•Web services 

•Live decision making 

•Live user input 

 

 

 

Collecting and Sharing Information 

*ESRI -  website 2012 

Example deliverable - Screenshot Walt Jaslanek GIS Sytsem 2012 



ArcGIS Online 

 

 

 

Flexible Web GIS Map & Data Interface 

*ESRI -  website 2012 

Screenshot Walt Jaslanek GIS Sytsem 2012 



New ways to share knowledge 

 

 

 

Custom Services & Applications  

*ESRI -  website 2012 

Screenshot Walt Jaslanek GIS Sytsem 2012 



Connect to social networks 

Social Media 

*ESRI -  website 2012 



And visualize scenarios via GIS driven rules 

Future 3D Interface 

*ESRI -  website 2012 

 



Thank You 

 

Special Thanks to my committee members  

 

  


