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NRC (2011) Critical Infrastructure for Ocean Research and Societal Needs in 2030 



Hydrography and GIS Are  
Very Important in a MSDI 
Providing the Content and Context  
for Understanding our Marine Environment 



GIS Is Integrating 
Hydrography into Everything We Do 
Changing the Way We Think and Act 

Bringing Together Data, Technology, and People . . .  
. . . Creating a Framework for Solving Complex Problems 



Imagery 
DBMS 

DXF 

DWG 

COLLADA 

OLEDB 

FileGDB 

AIXM 

WaterML 

CityGML 

INSPIRE 

OneGeology 

Hadoop 
DGN 

Industry Formats  
and Models Standards 

REST 

OPENDAP 

WMS 
WCS 

CSW 

GML 

WFS 

KML 

WMTS WPS 

SLD 

GeoPackage 

SOAP 

IFC LAS 

OGC 

WWW 

ISO 

Ensuring Data and  
System Interoperability Interoperability 

Shapefiles 

NetCDF 

OPEN 

Providing an Open Platform 



For better decision making  

Aggregation 

Hot Spots 

Find Similar 

Route Planning 

Space-Time  
Pattern Analysis 

Online Desktop 

Interpolation 

Improved Modeling 

Terrain Analysis 

Multidimensional Data 

3D Analysis 

Big Data 
Infographics 

Flow Visualization 

Supporting Demands for  
Better Understanding Spatial Analysis 



Single Scenes . . . 
. . . and Massive Collections 

Impervious Surface 

Multi- 
dimensional Data 

On-the-Fly Modeler 

Full Motion Video 

Dynamic Products 
•  Scientific Formats 

(HDF, GRIB, NetCDF) 
•  Segmentation and 

Classification Tools 
•  Visualization and  

Analytics 

Image Segmentation 

Managing, Analyzing, and  
Serving Intelligent Imagery 

Advanced Visualization 

Imagery 



•  Web Scenes 
•  Lidar Analysis 
•  Rule-Based Symbology 
•  Editing and Designing 
•  Performance 

Visualization  
and Analysis  3D 



Smart Mapping 

Mobile Devices 

Whole Earth 
Visualization 

Advanced Cartography 

Vector Tiles 

Advanced Tools  
for 2D and 3D Mapping and Visualization 



•  Many Sensors 
•  Stream Service 
•  Spatial Analysis 
 

Supporting Geographic  
Monitoring and Alerting Real-Time 

PG&E 

OSIsoft Integration 

Arctic Shipping and Sea Ice 

exactEarth 

Big Data 

Includes material © 2015 exactEarth, Ltd.  
All Rights Reserved. 



NYC Ship Tracks 

AIS Ship Movements 

NYC Taxi Density NYC Taxi Saturday Night 

NYC Taxi 2013 

GIS Analysis and  
Visualization of Massive Data BIG Data 

Includes material © 2015 exactEarth, Ltd. All Rights Reserved. 



Ready-to-Use 
Web Maps and Layers Online Content 

Lifestyles 

Landscape 

Earth Observation 

Demographics 

Transportation 
Urban Systems 

Historical 

Boundaries and Places Largest Digital Map Library in the World 



Apps 



 
Portal for All Open Data 

OpenData.ArcGIS.com 

Powering Thousands of Open Data Sites . . . 
. . . Enabling Open Data Everywhere 

Integrated Workflows to Share  
Geospatial and Tabular Data Open Data 

Open Data Portals 



How MSDIs support GI today? 



Monitoring and Managing Natural Resources 

Oxygen 

Oyster Restoration 

Managing the 
Chesapeake Bay 

Trout 

Environmental  
Sensitivity Assessment 

UNEP, US Virgin Islands 

North Carolina Offshore 
Renewable Energy 
Planning 

US Marine Cadastre 

Coral Reef Watch 

UNEP, US Virgin Islands 

Continental Shelf Programme 

GRID Arendal 



Ocean Science Applications 

Ecologically Significant Areas 

NOAA, Monterey Bay 

NOAA, Alaska 

Bathymetric Relief Modeling Protecting Sea Turtles 

NOAA Fisheries, Hawaii 

Vessel Traffic 

Marine National Monuments 

NOAA 
San Francisco 

San Francisco 

Sea Level Rise 

Coral Reef Modeling 

California 



Transportation Management 

APTA 

Public Transportation Advocacy 

Facility Planning and Management 

Asset Management 

GSA 

High-Cost  
Leases 

Tracking Energy 
Consumption  

Norfolk Naval Station, Norfolk, VA 

Arctic Shipping 

exactEarth ShipMaps 



Defense and National Security 

Map Catalog 

Defense Logistics Agency 
NGA, Middle East 

Vessel Reach by Time SAGE Tools 

US Army 

Intel Templates 
Incident Analysis 

Threats FMV Analysis 

National 911 Pentagon Memorial 



Public Safety 

Border Protection Portal 

CBP, DHS 
Crime Prediction Map 

Charlotte –  
Mecklenburg Police Dept. 

COMPSTAT Reporting 

Seattle PD 

NFL Security 

Operations Dashboard—AWARE 

Washington, DC 

Preparing for and Responding to Disasters 

Floodplain Management 

DC GIS, Washington, DC 

USDA, Colorado 

Flooding 



Preparing for and Responding to Disasters 

USDA, Upper Midwest 

Extreme Weather 

Monitoring Air Quality 

Southeast Asia 
Global Forest Watch 

Floodplain Management 

DC GIS, Washington, DC 

USDA, Colorado 

Flooding 

DHS—State of Missouri 

CAPSTONE Earthquake Exercise 

Winter Weather  
Operations 

Georgia 

Blizzard Impacts 

Northeast US 



Supporting Humanitarian Missions and International Development 

AirData, Africa 

Economic Development South Sudan Humanitarian Operations 

USAID, West Africa 

Ebola Epidemic 

Human Rights Watch, Syria 

Social and Ethnic Violence 

Central African Republic 

United Nations 

Refugee Situation 

Displaced Persons 

Food Supply Airdrop 

Food Supply 



Cartography 

Topographic Mapping 

MGCP Agencies & Partners 

NATO 

Turkey 

Honduras 

Aeronautical Charts 

NGA 

Nautical Charts 

NOAA 

FAA 

UN Peacekeeping 

Military Cartography 



VHA 

Portals for Geospatial Content Management / Access  

US Senate 

GEOPLATFORM.gov 

USFS Wildland Fires 

U.S. Army Africa 

NOAA FEMA 

GeoWB  

GEOSS 

USGS 

USFS 

EPA 

HUD 

Senator James Risch 

NGA 

USDA 



Open Data and Citizen Engagement 

MapED 

NCES, Chicago, IL 

Congressional  
Policy Assessment 

Senate Foreign 
Relations 

Maryland 

State Portal 

AirData, Indonesia 

International Portals 

AirData, Philippines 

White House Maps   

United States 

Federal Portals 

United States 



The key for success 
Data Sharing 



The key for success 
Data Sharing 



The key for success 
Data Sharing 



Too focus on products 

HOs not engaged 

Lots of free data 

Services 

Bi-directional communication 

User groups working together 

Private and Public sectors 

Moving slowly  

In progress 

There are examples telling otherwise 

Are the principles at odds with 
strategies for delivery? 

So, 

But 
There is a risk to be left out 



. . . Can be the link with these user communities 
  

Provide guidance to HOs 
. . . On how to be part of their national SDI 
. . . On how to promote their data assets 
. . . On how to build a Marine SDI 
. . . On promoting data sharing 
. . . On taking advantage of S-100  

  
Realizing the Vision of Shared Geospatial Knowledge . . . 

. . . Will Require new paradigms  

The MSDI WG . . . 

Creating an Infrastructure For a Sustainable Future 



Rafael Ponce 
rponce@esri.com  


