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The Fourth Age

* Faster changes in the next 50 years
than in the past few hundred

* Change is accelerating
* anew “Seaconomics” era ]
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* Change creates new Mechanization, Mass production, e T
opportunities — new technologies Kl i automation Systems

power electricity

* GDP and cargo volumes are
decoupled

A Digital Vision 2 powered by
Data (in time and space)
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Key technological factors

* Big Data
* Volume, Ve
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Fast developments around
the world

| HUNTER |

Bigger, more efficient, more com

- \I




Smart Ports

e Maasvlakte2 terminal in the
Port of Rotterdam

e Unmanned electric AGVs

 Remote operated unmanned
cranes




E-Navigation and MSPs

\J
’0’0

] S =
N ey
\ﬂll:‘ 3

(s
- ="
= /
il "



Maritime Services Portfolios

* As part of the improved provision of services to vessels through e-navigation;

* The means of providing electronic information in a harmonized way

No.

Identified Service

VTS Information Service
(1S)

Navigational Assistance
Service

Traffic Organization
Service (TOS)

Local Port Service (LPS)
Maritime Safety

Information Service
(MSI)

Pilotage Service
Tugs Service

Vessel Shore Reporting

Identified Responsible Service
Provider

VTS Authority

National competent VTS
Authority/Coastal/Port Authority

National competent VTS
Authority/Coastal/Port Authority

Local Port/Harbor Operator

National competent authority

Pilot Authority/Pilot Organization
Tug Authority

National competent authority,
Shipowner/Operator/Master

Identified Service

Tele-medical Assistance
Service (TMAS)

Maritime Assistance
Service (MAS)

Nautical Chart Service
Nautical Publications
Service

Ice Navigation Service
Meteorological
Information Service

Real-time Hydrographic
and Environmental
Service

Search and Rescue

Identified Responsible Service
Provider

National Health
Organization/dedicated Health Org.

Coastal/Port Authority/Organization

National Hydrographic Authority

National Hydrographic Authority

National competent authority

National Meteorological
Authority/WMO/Public Institutions

National Hydrographic and
Meteorological Authorities

SAR Authorities




S-100 worLp




Desktop

to various marine activities and spatial data, along with IHO S-100 Universal Hydrographic Data Model.

Image by Korea Hydrographic and Oceanographic Agency (KHOA)




Foundation: Marine Spatial Data Infrastru/ctureg« |
(\R ——
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—

Technical
Standards |

(Standards)

Policy &
Governance

(People)

» SDI is “the relevant base collection of technologies, policies
and institutional arrangements that facilitate the
availability of and access to spatial data.”

* Processes that integrate technologies, policies, standards,
organizations and people;

 Structure of working practices and relationships across c
for access, sharing and analyzing geospatial informati
commerce;

 Hardware, software and system compone



Enterprise GIS Transforms Organizations

Stove piped Integrated

‘ ‘;
ot‘ Shared Geographic
i ' Understanding

=

Opening Access and Engaging Everyone




An Enterprise GIS empowers a Maritime Community

Enterprise GIS

4 alytics
1alyst Contributed Content

System(s) of 11 S R kit o e

b ——

Record 4™ ,» oy System of

~—
~—— A i
‘ > -~ o Insight

Event-based Alerting
Pattern Detection
Predictive Analysis

Foundation Production
Imagery Libraries
Structured Observations



Web GIS Is Driving Digital Transformation

Interconnected Information, Processes, and Workflows . . .
... All Happening at the Same Time

Using the Power of Location
to Integrate Everything

Simultaneous

Sequential Workflows Integrated Operations

DoQod

Transformation

o 8 (i wb"
Digital 4’\\ N

Automation : prame i
Changing How Organizations as a Whole . . .
... Do Their Work
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* Digital Creating Smairt, W
' Dynamic Orga
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What's Next? Massive Transformation . . .

Interconnected Information, Processes, and Workflows . . .
... All Happening at the Same Time
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4 Dynamic Organizations

Using the Power of Location to Integrate Everything



How Do We Take the Next Step?

Embrace Digital Transformation . . .
... and Leverage The Science of Where

Innovate
Create Solutions

Participate &
Take the Initiative Take Action

-

| kl Ml it Work Together
L i },a »
e Understand
Better Future the Possibilities
S Water
Inform & .

xé 2
o nﬂEducate Embrace

L0

o . » O Technology

s

Learn
Continuously

... Create a Geoscience-Based Foundation for Our Future



Foundation: Marine Spatial Data Infrastructures (MSDIs)

National Marine Spatial Data Infrastructure

Integrated information and data types Government
agencies
Stakeholders

Data and Mariners

information output Commercial

Data and ’ Businesses
information input

Public
Public Service

Data Providers D N\ ‘ eclieation Providers
Government o «@ 5
Agencies : > o

Offices
Scientific Research
Institutes

Potential R&D Applications
Design of Optimal
Reclamation Profiles
Coastal Adaptation
Measures
Aquaculture Management
Multi-use Sea Space
Allocation & Management
Marine Biodiversity
Conservation and Research

Predictive and
Modeling Tools




A Platform for supporting the Maritime Community

: ReclamationTourism Power PlantsRecreation é

& Dredging \ &R7finer|/ Submarine Cables

Desalination
& Pipelines
Plants \ / E
Aquac

SeaSpace __
Planning S
Shipping & »
%Navigation
: ArcGIS for

~ National

ﬁ/

P
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ArcGlIS at the foundation of I\/li"/l

Desktop Web Mobile

g EJ [

Apps

0N Boundaries

Hydrography

= eysS()Undmgs

InsightsResources



ENC Viewer

Maritime Chart Service with custom Maritime Web AppBuilder widgets For more information visit: Maritime on Geonet
‘ = — N o g RN, i L ] ' )




Real-time Situational Awareness

Maritime Domain Awareness Dashboard

Protected Areas

D Olympic Coast National Marine Sanctuary

Santa Barbara Island Marine Sanctuary

D Channel Islands National Marine Sanctuary

San Francisco Lighted Horn Bouy

In Protected Areas

Vessel Type: Fishing

Destination: NEWPORT OREGON
Speed, kts: 4.6

Cargo Type: 30

367301155
Time, Local : 7/25/2017 16:27
Vessel Type: Fishing
Destination: BENITOS

Cnaad kic 04

® 1601

o
X Q ,‘
“Point Awuell«) Liht

FIGIY 208 (privl- gyt 155300pot¥

Arguello Canyon
Rodriguez Seamount N

"Scripps Offshore SI10™

&FIH'Y 4s

4838 San Juan Seathount

Patton Escarpment

San Juan SeamauntA

FId)Y 2051%

05T

Point Arguello

Point Conception
FI{T)W 30s41m14M

"2690"
367301155

Broadcast Information:

Time: 7/25/2017 16:27

. Course over Ground: 83.9°

Speed over Ground: 9.4 kts
Rate of Turn: 0 %/min
Heading: 80°

Longitude: -119.76

| Latitude: 33.95

; Navigational Status: 1

5069
y

&
I

W'

0 = under way using engine,

# 1=atanchor,

2 = not under command,

3 = restricted maneuverability,
4 = constrained by her draught,
5 =moored,

{ 6 =aground,
=

] = engaged in fishing,

kw‘v ¢ 1of4 >

\Y

"Station 464127

"46047"

Tanner Bank

Coﬁes Bank
wCRe

Esri National Government

- A ENNR Ae P
F Esri, GEBCQ. DeLorme, NaturalVue | Esri | NOAA Coastal Services Cen‘tl




L2 wrimcoenmen | N€ data DeNiNd the search tor MH370 Guide MH370 IE  MH370 DataRelease

I —— ot

Dynamic Briefing Prod N /
The data has revealed features on the sea “\
floor that were not visible in the previous s

satellite imagery. This remote area of the
' Indian Ocean has a variety of sea floor
features, including vast seamounts 1500
metres high and kilometres wide, deep
canyons and underwater landslides of
sediment that travel for kilometres along

the sea floor.

Select each dot to view a short video. For
a larger view, select the "Full screen”

option in the player.

POWERED BY ¢

eSsr|




Maritime Observations

—

Maritime Contact Collector
Geoform

Maritime incidents to allow naval security teams to collect events pertaining to maritime

security.

1. Enter Information

Time of Incident

o\
“

2. Select Location

Search  Lstlon  MGRS




Oceanographic Data Analysis —

HYCOM Rendering: Sea Water Temperature Celsius Date: 6 July 2017 Time: 08:00 GMT+08:00 Depth: 0 m
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MSDI in Action




™ NOAA's Web Mapping Portal to Real-Time
Coastal Observations, Forecasts, and Warnings

Edmonton

- N

NOAA nowCOAST

Display Time:

nowCOAST™ for Mariners More Info § Contact Us

|Q | | Legend |4 Map Overlays | | Basemaps | |

. Left-Click on Map for Right-Click on Map for
“ data values, hyperlinks \% Weather Forecast
or more information at Inland Locations

Layer v JEETY

— v Forecasts/Predictions
v Weather & Marine Weather Forecasts

'eather Forecasts:
Right-Click on Map for Weather Forecast at Inland Locations

Links to Marine Weather Forecasts:
Il B Beach/Surf Areas
B Coastal Waters
Il Offshore Waters
B High Seas Areas

Gridded Forecasts:
I B Nat'l Digital Forecast Database (NDFD)

Surface Air Temperature

» Ocean/Estuary/Lake Forecast Guidance
*» Tide Predictions
* River Forecasts
* Ecological Forecasts
» Weather Forecast Guidance
» Other Forecasts

*» Forecast Discussions

i r v Hazardous Conditions/Threats —I




NOAA PORTS: Physical Oceanographic Real-Time System

NOAA CO-OPS PORTS v

Physical Oceanographic Real-Time System®

Have you ever wondered how that new pair of tennis shoes arrived at your door? Or how
those bananas got to your grocery store? Maybe you just bought a brand new car. How

did it get here?

The U.S. marine transportation system consists of more than 25,000 miles of navigable
waters and is the backbone for the movement of goods, services, and people throughout
the nation and abroad. Huge cargo ships transport goods through different ports across
the country, but how do ship operators know if they can fit under bridges or through
narrow channels safely? These ships use real time information provided by NOAA's
Physical Oceanographic Real-Time System® ( PORTS®) to make it happen! Find out
more about how water level and other oceanographic data are critical for maritime

commerce, economic efficiency, and coastal resource protection below.

HONG KONG



https://arcg.is/1v14Dn

NOAA PORTS: Physical Oceanographic Real-Time System

&2 Physical Oceanographic Real-Time System (PORTS®)

The United States maritime transportation system consists of over 25,000 miles of waterways, ports, and other navigable waters. It is the backbone for moving
goods, services, and people throughout the U.S. and abroad. More than 95% of all U.S. trade involves some form of maritime transport, and ships move $1.4 trillion
worth of products in and out of U.S. ports every year. Ship operators across the globe rely on accurate information about ocean conditions, including water levels,
currents, and winds, so they can plan efficient shipping routes, maximize cargo onboard, and safely navigate narrow shipping lanes.

PORTS® is an integrated system of sensors concentrated in seaports that provide commercial vessel operators with accurate and reliable real-time information about
environmental conditions. PORTS® measures and disseminates observations, predictions and nowcast/forecasts for water levels, currents, bridge air gap, salinity
and meteorological parameters (e.q., winds, waves, atmospheric pressure, visibility, air and water temperatures).

This data improves navigation safety by reducing groundings and collisions by up to 60% for commercial and recreational vessels and preventing oil spills. It can
also increase shipping efficiency by reducing transit delays and allowing mariners to optimize their cargo load. Mariners need these data, tools, and services to make
critical navigation decisions, especially as significantly larger vessels transit through U.S. ports because of the Panama Canal expansion.

PORTS® @ Selecta PORT hd
An example of the sensors that make up the Physical Oceanographic
MyPORTS - An application designed to let you customize your own PORTS® page (select what data you want to see from any PORTS®). Real-Time System (PORTS®).
& Tides & Water Levels & Harmful Algal Bloom Forecasts Sufi., PORTS® {_} Sea Level Info Q Contact Us
ALY
C’b Coastal & Great Lakes Meteorological & Other T‘ =m Web Services
o . . +%% Currents ==| News
Conditions Forecast = Oceanographic Data RS




NOAA CO-OPS PORTS

ATO ic doppler
tp ﬁl (ADCP)
| bottom mounted ADCP
=1




XU’/ FIND YOUR LOCAL TIDES AND CURRENTS X

Search:

Station ID/City/State/Zip

Advanced o —

R EEE — ~en e -

UNITED

; AD
& CANADA KINGDOM

17

Z FRANCE

UNITED 160

60 w STATES P SPAIN

? 119

25 ALGERIA

Atlantic

MEXICO Ocean

Pacific 6

Soean 15 MALI

Pacific
Ocean
VENEZUELA

COLOMB IA

AMAZON BASIN
PERU

v
1 5

« BOLIVIA

BRAZII

1000 km
500 mi

LEGEND p 4

Show Data:

O None

2

U Water level (MLLW)
O Air Temperature

FINLAN
O water Temperature

SWEDEN
NOR WAY

O Barometric Pressure

e mmerrs

O Winds
O Relative Humidity

POLAND
GERMANY

O visibility
UKI

O satellite
ITALY O Streets

GREECH

® Topo

%' Water Level and Met
LIBYA EG) ? Water Levels

NIGER

el Meteorological
CHAD

NIGERIA

? Air Gap

'D‘Currents
DR CONGO Q l

Standard Metric
+

ZaM| Contact Us
Privacy Policy

ANGOLA

Leaflet | Powered by Esri | USGS, NOAA, Tiles © Esri — Source: Esri, i-cubed, USDA, USGS, AEX, GeoEye, Getmapping, Aerogrid, IGN, IGP, UPR-EGP, and the GIS User Community.




The Narrows [nO3020] ‘ Station Home || More Data ~

Today's Currents s of
11/19/2018 10:22 AM Local Time

&

&N«

Speed: 1.43 kts

Direction: 144°

Currents measured at: 16.6 ft
below the surface

Plot Data Standard  Metric Auto-Refresh: O

Current Speed and Direction

Currents
1.43 kts 144°

NOAA/NOS/CO-OPS
Currents at n03020, The Narrows
From 11/18/2018 00:00 LST/LDT to 11/19/2018 23:59 LST/LDT

00:00
11/19




Verrazano-Narrows Air Gap, NY

‘ Station Home ’ More Data ¥

[8517986]

Distance between current water level and bridge is 231.5 ft as of
11/19/2018 10:24 AM Local Time

AIR GAP AT THE VERRAZANO NARROWS BRIDGE

231,41t (70.5 m)

WEST BANK EAST BANK

@® EDGE OF NAVIGATION CHANNEL @ CENTER OF CHANNEL

I:lPIot Data Auto-Refresh:o
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Baltic Marine Environment Protection Commission —
Helsinki Commission

HELCOM Map and Data Services : Hecom

Governing body of the Helsinki Convention

nent 2010 (HOLAS 1)

Denmark, Estonia, The EU, Finland, Germany, Latvia,
Lithuania, Poland, Russia and Sweden;

Established four decades ago;

The 1992 Helsinki Convention entered into force on
January 17, 2000;

Eight main groups: Gear, Maritime, Pressure, Response,
State & Conservation, Fish, Agri, Maritime Spatial
Planning;

Its vision for the future is a healthy Baltic Sea
environment with diverse biological components
functioning in balance, resulting in a good ecological
status and supporting a wide range of sustainable
economic and social activities.

MAP AND DATA SERVICE

X: 5472533.919307172 V: 4369192.433155533

Metadata About

» Basemaps +'

1: 5000000 w:,l:“jﬂ[




,} HELCOM MAP AND DATA SERVICE

Metadata About

» Basemaps I [+

Status assessments

Monitoring

Assessment units

Monitoring stations in Monitoring
manual

Monitoring stations
HELCOM Grids
Pressures and human activities v
Biodiversity v
Ecosystem components (BSII)
Benthic species
Birds
Broadscale habitats Moscow
Fish
Mammals
Natura habitats
Pelagic habitats

Productive surface waters

‘Availabiiity of deep water habitat,
based on occurrence of H2S
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Ecological Marine Units (EMUS)

@ esri Ecological Marine Units (EMUs) <8

Ecological Marine Units

A Three-Dimensional Mapping of the Ocean based on Environmental Data




EMU 3D Point Mesh Framework

+ 52,000,000 points

 Yadegree by Y2 degreein
the horizontal

* Variable z depth (z
thickness ranges from 5 m
to 5,500 m)

« Data values represent the
average of five “prominent
decadal means”

World Ocean Atlas
0me— =
M — 4_5 m e
P et
W
;_‘ _d
__——5m—
Pt =
. S
— ——
O T .-
Unit
<= =
o =
5500 m—__ Y .. ..o-eeeeea-
100 m
EMU 3D Point MeshFramework

EMU 3D
Point Mesh
Framework

Unit Top

EECET

reninivg

Unit Bottom

EMU Points

Feature Attributes

Depth Level
Temperature
Salinity

Dissolved Oxygen
Nitrate

Silicate
Phosphate

MODIS ocean color

PointlD
QuarterlD
UnitTop (m)
UnitMiddle (m)
UnitBottom (m)
Thickness (m)
ThicknessPos (m)
EMUID

EMU Name

GeomorphologyBase

GeomorphologyFeatures

SurfaceArea
Volume, SpecialCases
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E-Navigation
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...and the future is here




A Platform for supporting the Maritime Community

: ReclamationTourism Power PlantsRecreation é

& Dredging \ &R7finer|/ Submarine Cables

Desalination
& Pipelines
Plants \ / E
Aquac

SeaSpace __
Planning S
Shipping & »
%Navigation
: ArcGIS for

~ National

ﬁ/
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https://arcg.is/1v14Dn

https://arcg.is/00WTXn
www.esri.com/livingatlas
http://maps.oceanwealth.org



https://arcg.is/1v14Dn
https://arcg.is/00WTXn
http://www.esri.com/livingatlas
http://maps.oceanwealth.org/




