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Presentation Overview

• GIS and its relevance

• Marine Spatial Data Infrastructure (MSDI)
- IHO and MSDI

- Building a MSDI

• Cloud computing and crowd sourcing

- ArcGIS online: GIS in the Cloud

- Bathymetry in the Cloud

- Ocean Basemap

- Other authoritative content

• Geospatial data in action

- A Geoportal

- INSPIRE

- SDI implementations

• GIS for Hydrography: a Modern Hydrographic Workflow
- QPS Fledermaus

- Bathymetric Information System

- Nautical Information System

• Enterprise Maritime Data Management

- No more stovepipe systems

• Esri in Capacity Building and Education: new opportunities for MACHC



A New GIS Pattern Is Emerging

Making GIS Accessible to Everyone

. . . Virtually Anywhere and on Any Device

Mobile

Lightweight

Desktop

Server



GIS and its relevance

Three main levels in a System for Geographic Information

Online

Cloud

Enterprise
Mobile

Desktop

Web

Local



New GIS Simplifies Sharing Your Work

Maps, Data, Tools, and Models . . . 

. . . Automating the Process of Creating Services

Desktop

Packages
Server

Online (Cloud)
Services



GeoDesign Considers All the Geographic Questions

How Does

Geography

Operate?

Process

Models

How Can

We Alter

Geography?

Capability/

Sustainability

Models

How Should

Geography

Be Changed?

Decisions/

Values

What Are The

Consequences

Of Change?

Evaluation/

Analysis

What Are The

Alternative

Scenarios?

Designing/

Sketching

A B C

How Can 

We Describe

Geography?

Data

Inventory

The World

As It Is

The World

As It 

Could Be

Geo-Accounting

. . . A Rapid & Adaptive Process

. . . Creating a Sustainable Future



What is Spatial Data?

• Data that identifies the geographic location of features (natural and 

constructed)  and boundaries on Earth.

• Stored as coordinates and topology and can be mapped.

• Often accessed, manipulated and analyzed through a Geographic 

Information System (GIS).



Spatial Data Is Very Valuable to Government

and to everybody…

Crime

Human Health

Education
Logistics

Natural Resources

Defense/Security

Agriculture/Forestry

Public Safety

Global Warming

Urbanization

Pollution

Congestion

Land UseOceans

Business EfficiencyWater

Development

Biodiversity

Population

Economic Recovery

Humanitarian

Relief

National Security

Conservation

Land Management

 Improving  Planning, Management, and Decision Making . . .

Science/Modeling 

Emergency  Management

Facility 

Management

Energy 

Port 

Management

Environmental Protection
Law Enforcement
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GIS Supporting Place-Based Policies

Increasing the Impact of Government Programs & Projects

• Targeting Priority Places

• Coordinating Projects & Programs

• Developing Coordinated Plans

• Supporting Integrated Decision Making

Using Geography & GIS as a Framework for Integrated Problem Solving

• Marine Sanctuaries

• Coastal Zone Management

• Regions

• Bays

Agency 1

Agency 2

Agency 3



Data Sharing Has Been a Key to This Success   

Many Agencies Consider Sharing Part of their Mission

GEOSS

INSPIRE

UNSDI

Open View

Geodata.gov

Data.gov



Spatial Data Infrastructure

• SDI is “the relevant base collection of technologies, policies and 

institutional arrangements that facilitate the availability of and access to 

spatial data.” (Ref: Global Spatial Data Infrastructure Cookbook).

Technology 

Policies Criteria 

Standards

People 

Enable more comprehensive 

analysis at all levels of 

government, commercial, not-for-

profit sectors and academia

Describes HW, SW and system 

components

Constituents 



SDI key components

Spatial data

Services 

Metadata

Web applications

Governance 

Social 

network

Architecture 



Marine SDI

Providing Access to a Vast Network of Marine Knowledge

Extending the Reach of GIS . . .

Empowering Others to Participate . . .

. . . Providing Shared Understanding

GIS Professionals

Knowledge 

Workers

Managers

Policy 

Makers

Citizens



Marine SDI

• “MSDI is the component of an SDI that encompasses marine 

geographic and business information in its widest sense. This 

would typically include seabed topography (bathymetry), 

geology, marine infrastructure (e.g. wrecks, offshore 

installations, pipelines and cables), administrative and legal 

boundaries, and areas of conservation, marine habitats and 

oceanography.”

(IHO Pub. C-17, Spatial Data Infrastructures “The Marine Dimension”. 

Guidance for Hydrographic Offices. Ed. 1.1 February 2011).



Building a MSDI

• Core Data

• Database

• Data models

• Geographic Information System

• Geoportal

• Web services
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Building a MSDI

Core Data

• Infrastructure

• Piers

• Port facilities

• Breakwaters

• Oil platforms

• Navigational aids

• More…

• Terrain elevation

• Near shore

• Transition zone

• Bathymetry 

• Vector

• Raster 

• Oceanography 

• Physical 

• Chemical 

• Biological 

• Meteorology 

• Non-physical features

• Cadastral parcels

• Political boundaries 

(territorial sea, EEZ)

Standardize data sets organized as Features, Rasters and Tables



Building a MSDI

Standard Spatial Databases

. . . Making Management and Access Simple

File GDB

Open API

Enhanced

Geodatabase

Admin 

Tools

Schema

Updates

• SQL Server

• Oracle

• Postgres

• DB2

• NETEZZA (New)

DBMS
GDB

ArcGIS

Native SQL

Access



Data Models

Marine data collection

Short-term

Mobile Observations

Long-term

Fixed Observations
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Navigation

Bathymetry

Ocean 

data

Coast 

Planning

A Marine GIS as the Core of MSDI

…Interoperability, flexibility and scalability

Production 

System Inputs

• Hydrographic data

• Oceanographic data

• Mariners

• Other Agencies

• Other Countries

• Public

Marine Data and Information System

Production 

System Outputs

• Navy Users

• Marines

• Mariners

• Armed Forces

• Government Agencies

• Scientists  

• Mobile Applications

• Server Based Analysis



From GIS to anywhere…

Marine 

Database

Surveys

Charting

Chart

Production

ArcGIS

SSDM

Oil & Gas

Defence

Marine 
Science

Survey 
Companies

Habitat 
Mapping

Coastal
Engineering

Coast & 
Marine 
Spatial 

Planning

Ports

The

Cloud



ArcGIS Online: Cloud computing (and Crowdsourcing)

• Map Products

• Web Apps

• Web Services

• Ocean Basemap



An Ocean Basemap



Hurricane Irene (Aug-26-2011)



US NOAA and BOEMRE Multipurpose Marine Cadastre

http://csc-s-web-p.csc.noaa.gov/MMC/


Ocean Basemap with AIS Traffic Patterns

http://explorer.arcgis.com/?open=e852f433ad7c4be7a0050450e29e3773


Maritime Online– Esri Ocean Basemap

http://explorer.arcgis.com/?open=5ae9e138a17842688b0b79283a4353f6


Next OBM release (December 2011)

http://www.arcgis.com/home/webmap/viewer.html?url=http://184.72.147.103/ArcGIS/rest/services/Ocean_Basemap_Proxy/MapServer&source=sd


Maritime Online – St. John BIOMapper

Biogeography Integrated Online Mapper

Benthic Habitat Mapping off St. John, U.S. Virgin Islands National Park and 

Virgin Islands Reef National Monument

http://ccma.nos.noaa.gov/explorer/biomapper/biomapper.html?id=StJohn




Maritime Online – Nautical Chart Service (coming soon)



ArcGIS Online is the new GIS platform

• ArcGIS Online  is Cloud  based

- Geospatial content management

- Esri & GIS User authored

- Wide variety of platforms

• Create & Share maps/data

• Access & Discover

- Maps, services, tools, data

• Share Content

- Public, Private, Groups



GIS in the Cloud

GIS Professionals

Knowledge 

Workers

Managers

Policy 

Makers

Citizens



A Geoportal

Esri’s free, open source geoportal server

www.esri.com/geoportal

http://www.esri.com/geoportal


INSPIRE (Authoritative content)

http://www.inspire-geoportal.eu/ 

http://www.inspire-geoportal.eu/
http://www.inspire-geoportal.eu/
http://www.inspire-geoportal.eu/


INSPIRE

ArcGIS

ArcGIS for INSPIRE

INSPIRE

Data

View

Discovery

Download

INSPIRE

Geoportal

Web GIS
Desktop GIS

Mobile GIS
• INSPIRE compliant GIS

• Rules & Technical 

Guidance for

• View

• Discovery

• Download

• Metadata



Eye on Earth (Crowdsourcing)

http://www.eyeonearth.org/


Esri supported SDIs in Europe

The Republic of CroatiaLithuania’s LGII
Portugal National System for Geographic 

Information (SNIG)

Austrian Umbrella Organization for Geographic 

Information AGEOportalRegione Lombardia ItalyGeoportal Saarland GermanyGeoSN Sachsen GermanyNavarra SpainBritish Geological Survey GeoScience PortalPolish Geological SurveyItalian Geological Survey Geoportal

http://www.geo-portal.hr/Portal/ptk
http://www.geoportal.lt/wps/portal/!ut/p/c1/04_SB8K8xLLM9MSSzPy8xBz9CP0os_gAQwNnc09LYwMLA3dzA08D8yB_E4NAA3czY_1wkA5kFZaergZG5gaGHpaW7u7-HoYQeQMcwNFA388jPzdVPzinRL8gOzvN0VFREQDX2a7x/dl2/d1/L0lKZyEvUUd3TndBQSEvWUp4bHdBISEvZW4vNl9QMTBDN0k5MzA4MEc3MEkwN1JPNDBRMDg1Nw!!/
http://snig.igeo.pt/Portal/
http://snig.igeo.pt/Portal/
http://geoportal.researchstudio.at/
http://geoportal.researchstudio.at/
http://www.cartografia.regione.lombardia.it/geoportale
http://www.saarland.de/SID-3E724395-145E7586/geoportal.htm
http://www.landesvermessung.sachsen.de/index.html
http://idena.navarra.es/busquedas/catalog/main/home.page
http://www.bgs.ac.uk/opengeoscience
http://ikar2.pgi.gov.pl/GPT9
http://sgi1.isprambiente.it/geoportal


Esri Maritime Technology



Maritime



Data 

Models Data 

Bases
Tools

QC/QA
Workflows

Server

A complete platform

Esri Maritime technology



The Modern Hydrographic Workflow



The Modern Hydrographic Workflow

QINSy PREMIUM
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FM Bundles and Modules

• FM Hydro – CUBE, data validation and QC

• FMGT – Geocoder Toolbox

• FMMidwater – water column processing

• FMGIS – ArcGIS connection



FM Hydro – CUBE and validation



FM Hydro – filter soundings



FM Hydro – cross check



FMGT - Geocoder Toolbox



FM Midwater



FM Midwater





Nautical Solution - Bathymetry

Navigation

Bathymetry

52

Dense

Data

ArcGIS

Surveys

IVS 3D 

Fledermaus

Hydrographic

Offices

Oceans 

GIS

Navigation



A Bathymetric Vision for Esri

• An Enterprise GIS system for the 
management and deployment of 
bathymetric data, metadata and products 
that is commercially available.

• Comprised of:

- ArcGIS Nautical Solution

- Server, Desktop

- Fledermaus by IVS 3D/QPS



Nautical Solution – Bathymetry @ 10.1

ArcGIS

Desktop 10.1

Fledermaus 

Pro 7.3+

ArcGIS

Server 10.1

• Workflows

• Data model

• Geoprocessing tools

• Analysis Models

• Documentation

…plus…

• Metadata Engine

• BIS Explorer

• Surface Builder

• Survey Management

• Fledermaus Integration

COTS Software

Nautical 

Solution 10.1

Adaptation & 

Configuration

• Model Builder

• Python

• Data 

Interoperability

• ArcObjects

• ArcEngine



Nautical Solution - Bathymetry

Metadata

Survey

bundles

Chart

Marine

Web

Soundings 
& Depths

Metadata

Gridded
Data



Nautical Solution - Bathymetry

BIS

Ingest Management

Gridded
data

Point
data

Survey
Bundles

Metadata

Access

Surfaces

52 Features

Queries

Geopro-
cessing

Metadata

Consumers

Fledermaus
Integration



A Partnership in Bathymetry

20111102 Australian Hydrographic Service Visit - Maritime Update

• A single solution built from 2 application platforms

- Seamless integration between Fledermaus and ArcGIS

- Quality Control and persistence through metadata

- End to end workflow utilizing a common GIS platform

60



Bathymetry

FledermausSurvey

Data

Survey

Management

ArcMap ArcMap Other

Applications

Rich ClientsThin Clients

52

Application Tier

Web Tier

Server Tier

OceanographyNavigation

Ocean GIS

Three tiers



Bathymetry Management for…

Critical 

metadata

Raster

data

Survey

information

Soundings & 

depths

Hydrography

Ports

Coastal Zone 

Development

Oceanography

BIS



Bathymetry in the Cloud

• A new generation of ArcGIS Server

• Easier to publish web content to:

- Portals  |  Cloud  |  Web Services

• Easier to use, accessible by many
Metadata

Surveys

Bathymetry

Analysis

Web
Services



Bathymetry in the Cloud and Ocean GIS

Update 

Cycle

Scaled

Tiles

Automated

Cartography

Elevation Services

Ocean

Basemap

Community 

contributed

bathymetry

Metadata Source

Footprint

Multi-resolution

continuous 

surface

BIS



Esri (Maritime) Activities 2011
65



Esri Nautical Solution Philosophy



Esri Nautical Solution

Nautical 

Data

A complete Nautical Information System

• Charts 

• ENCs (S-57)

• Inland ENCs

• River Books

• DNCs

• Defense Charts

Traditional Products 

Web Services



Nautical Solution successes this year

• This year NOAA OCS went live with the NCSII system

• 800+ cells produced with the Nautical Solution

• YRWA producing S-57 and CJ-57 products

• HNHS moving into real production early next year

• KMS building a NIS from scratch for Greenland



Esri S-57 Viewer



Maritime technology – S-57 Viewer

• Viewing S-57 data is key for nautical users

• Lightweight application extension to ArcMap

- Works with 9.x and 10.x platform

- Works with Engine and Server

• Used in Command & Control systems

• Used by people with a need to view S-57 data in 

ArcGIS



New Esri Converter from S-57 to S-101
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S-57 to S-101 Converter

• In line with IHO S-100 Universal Hydrographic Data Model

• Co-funded with NOAA 

• To be released to the public through the IHO web site

• Esri is the first in creating the next generation of ENC in the S-101 

standard

• Easy and crystal clear conversion from S-57 to S-101

• Big impact in the hydrographic community

S-57
S-101



Enterprise Maritime Data 

Management (MDM)



Challenges

• Production Management and Workflows

• Bathymetric Source Ingestion

• Centralized Data Management

• Dissemination



Production Management

Challenge:

• Tracking complex maritime production tasks with aggressive 

time constraints 

• Accessing detailed job status and production metrics to 

manage resources and priorities

Concept:

• A web-based production management dashboard that provides 

status, metrics, and on-the-fly resource assignment to help 

meet production deadlines and mitigate risk.



Workflows 

Challenge:

• Capturing tradecraft from SME’s, standardizing best practices, 

and sharing them across the enterprise

Concept:

• Workflow tools to capture tradecraft, store jobs in a central 

repository, and provide step by step procedures with email 

alerts to gain efficiencies and shorten production cycles.



Production Management and Workflow Interaction

Workflows

Senior 

Manager

• Track Deadlines

• Manage risk

Production 

Manager

• Resource Assignment

• High priority AOI’s

Centralized

Workflow

Repository

Maritime

Analysts

• Capture tradecraft

• Standard workflows

• Production efficiencies



Bathymetric Source Ingestion

• Challenge: Managing the import of various bathymetric 

sources to leverage in the production processes.

• Concept: An integrated suite of tools to ingest, process, and 

manage disparate sources into a centralized geodatabase of 

bathymetric information available for production use.  

Bathy Data

BIS

Selected Soundings 

Depth Contours

BAG Files

Survey FootprintSource Analyst 

using Fledermaus

Gridded 

Surfaces

Central Bathy DB



• Challenge: Meeting time sensitive production demands with 

best available data which is currently stored and maintained 

within multiple locations in multiple formats.  

• Concept: An authoritative central database for all production 

and operational needs that eliminates duplication of effort.  

Outputs may include web services, spec products, proof plots 

and planning tools. 

Centralized Data Management

NIS

Version off NIS

Maritime 

Analyst using 

ArcGIS

“fit for use” chart

“to spec” chart

Apply Soundings from

BIS WFS Service

data

web services

Update Products and Services



Dissemination

• Challenge: Providing authoritative content to the user 

community in a time dominant and efficient manner.

• Concept: Leverage an authoritative centralized database to 

facilitate dissemination of multiple data products and services 

to meet mission needs. 

ArcGIS 

Server

Image 

Extension

Charts

Visualization

Analysis

Mashups

Data

Image Services

BAG Mosaic Datasets

Ocean Basemap



Esri opportunities for Capacity 

Building 



Why we could be considered?

• Esri is a founder member of the OGC and has Principal 

member status (voting level)

• Active participation at key IHO technical working groups 

(TSMAD and CSPCWG)

• Active member of RTCM

• Contribution to Hydrographic training courses (STET 

Maritime, Singapore)

• Close collaboration with the United Nations University

• Several Capacity Building activities around the world: 

- Mapping and GIS Capacity Building in American Samoa

- Capacity Building Initiative on GIS-Based Hazard Risk 

Information Systems

• A complete Education Infrastructure

http://www.esri.com/news/releases/10_1qtr/unu.html
http://proceedings.esri.com/library/userconf/proc02/pap0101/p0101.htm
http://proceedings.esri.com/library/userconf/proc08/papers/papers/pap_1572.pdf
http://proceedings.esri.com/library/userconf/proc08/papers/papers/pap_1572.pdf
http://proceedings.esri.com/library/userconf/proc08/papers/papers/pap_1572.pdf
http://proceedings.esri.com/library/userconf/proc08/papers/papers/pap_1572.pdf


A complete Education infrastructure

http://edcommunity.esri.com/


Free Live training seminars



Esri free GIS courses and seminars online

• Getting Started with GIS (for ArcGIS 10)

• Esri Production Mapping Cartography Recordings

• Introduction to ArcGIS Data Reviewer

• Using ArcGIS Data Reviewer to Assess Data Quality

• ArcGIS Data Reviewer Recordings

• Esri Nautical Solution Recordings

• Versioning 101 – ArcUser Article

• Versioned Editing Workflows for the Multiuser 

Geodatabase

• Getting Started with ArcGIS Workflow Manager

http://training.esri.com/acb2000/showdetl.cfm?DID=6&Product_ID=976
http://www.esri.com/software/arcgis/extensions/production-mapping/demos.html
http://training.esri.com/acb2000/showdetl.cfm?DID=6&Product_ID=900
http://training.esri.com/gateway/index.cfm?fa=catalog.webCourseDetail&courseID=2099
http://www.esri.com/software/arcgis/extensions/arcgis-data-reviewer/demos.html
http://www.esri.com/software/arcgis/extensions/nautical-solution/demos.html
http://www.esri.com/news/arcuser/0110/files/arcuser48/arcuser48.pdf
http://training.esri.com/gateway/index.cfm?fa=catalog.webCourseDetail&courseid=2163
http://training.esri.com/acb2000/showdetl.cfm?DID=6&Product_ID=967


What opportunities Esri offers to the MACHC Member States?

• Support in creation of GIS capabilities

• Support in the creation of Charting capabilities

• Support in the creation of Hydrographic training courses 

according to IHO S-2:

- Essential 5 Hydrographic Data Management

- Essential 6 Environmental Science

- Optional Unit 1 Nautical Charting Hydrography

- Optional Unit 2 Hydrography to Support Port Management and 

Coastal Engineering

- Optional Unit 3 Offshore Geophysical Surveying

- Optional Unit 4 Offshore Construction Hydrography

- Optional Unit 5 Remote Sensing

• Educational licensing agreements

• Class support: remote (webcast) and on-site



Maritime Directions

Emerging Standards: 

S-101/102/10x

Server based 

technologies

Faster chart

production

Scalability & 

Performance

Integrated 

Metadata

• Community

• Partnerships 

• Collaboration

Improved 

Workflows & 

User Experience

New toolsets



Esri is growing fast in Oceans GIS technology

Nautical Solution for Charting significantly better at 10.1

Bathymetric capabilities at 10.1

Maritime Online is a new direction for Esri

Cloud Computing and Crowd sourcing at the

forefront of our development

Partnerships are key for success

More Capacity Building opportunities

Conclusions 



www.esri.com/maritime

Thank you!

Rafael Ponce

Maritime Team Program Manager

rponce@esri.com

http://www.esri.com/maritime
mailto:rponce@esri.com



