An Overview of Cloud-Based Geospatial Technologies to Help Map the Gaps
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While recent technological advances in underwater survey and mapping technologies have
significantly increased the efficiency, rate, quality, and resolution of data collection in
ocean, coastal and riverine environments, the persistence of desktop-based data
processing, localized storage, and proprietary workflows has hampered the adoption of the
Web GIS Pattern.

The Future is Coming
Faster Than You Think

(=) smart0cean EARTH ANALYTIC (€&



@ BN,
& & i

Distributed
Collaborators

..\\~ é&

Real-time feeds Seabed Survey Data Geotiffs
xyz, ctd, temp., etc. Geodatabase, SBP, Bathymetry
Video, Water Column Backscatter
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C S m a rt 0 C e a n Apps & Extensions for ArcGIS that make ocean data and analytics available
virtually anywhere, on any device, at any time

Project
management &
Data Executive Stakeholder Monitor & Work Enterprise
Collection Access Engagement Anywhere Integration

iy

Cloud

Storage
\

Data Processing, .r.' I
Analysis & Decision .'-

Support

Dynamic Web Services:
Map, Image, Geoevent, Chart
& Geoprocessing

Data Management & Admin
Geodatabase, Privileges, etc.

Configurable Apps:
Ops Dashboard, 3D Scenes, Web
AppBuilder, Custom, Mobile
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‘ m A best-in-class COTS geospatial solution for hydrographic survey, ocean R o | science
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Category

Location Feeds

Bathymetry

S-57 /8100
& ENCs

Backscatter
SSS/HiISAS

Images/Video

Water Column

Location Feeds

SSDM

SBP & Seismics

=,

SmartOcean Connect - List of Services

Description

Real-time feeds from sensors, vessels, anchors, rigs,
etc..

Image Services w/ raster functions and metadata
filters

Geoprocessing Service to convert flagged records
in.all/.kmall files to las/i3s

i3s Web Services; include/link uncertainty and
extended metadata

Bathymetric Information System (BIS) / Nautical
Information System (NIS)

Semi-automated generation of S-57 / S-100 and ENC
datasets; ENC web services derived from client-
provided bathymetry

Image Services w/ raster functions and metadata
filters

Side-scan sonar / HISAS data stored as geotiffs

Geotagged images and video

Video playback of selected coverage (?)
Ship tracks, other feeds from sensors, vessels,
anchors, rigs, etc..

SSDM geodatabase, feature templates and web
services

3D Visualization of sub-bottom profiler and seismic
data in geospatial context

Ocean

Input Data

vector, rss/xml, JSON

Processed Geotiffs

all/.kmall

las/i3s

Derived

Derived

Processed Geotiffs

Processed Geotiffs

jpg/mp4

vector, rss/xml

vector, rss/xml, JSON

vector

seg-y, segz

Output Service Type Core Products

ArcGIS Desktop, /ArcGIS Pro, ArcGIS Enterprise,

Geoevent Services Geoevent Server

Image Services w/ metadata Image Server

Geoprocessing Services ArcGIS Pro/Server

ArcGIS Server

ArcGIS Desktop & ArcGIS Pro, Maritime Charting
Desktop Extension, ArcGIS Enterprise, Maritime Chart
Server extension

i3s web services

Framework

ArcGIS Desktop & ArcGIS Pro, Maritime Charting
Desktop Extension, ArcGIS Enterprise, Maritime Chart
Server extension

Geoprocessing Services,
ENC, POD Services

Image Services w/ metadata ArcGIS Image Server
Image Services w/ metadata ArcGIS Image Server

Feature Services ArcGIS Desktop / ArcGIS Pro, ArcGIS Enterprise

ArcGIS Desktop / ArcGIS Pro, ArcGIS Enterprise, Full
Feature Services Motion Video Extensions

Geoevent Services Geoevent Server

Feature Services ArcGIS Server/SQL

ArcGIS Server, Subsurface Server for ArcGIS

Seismic Server Services (Geocap)*
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S smartocean - SmartOcean Demo Powered by Earth Analytic
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-:'.‘.,f) SmartOcean SmartOcean Demo Powered by Earth Analytic
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% @sri BIS Filter

As solutions for the data processing become
more autonomous, the final challenge will not
be the real-time acquisition or processing of
the data, but what to do with the data once
a bathymetric surface is created.

[1
“

avTie = SmartOcean Dashboard - Demo Erl KM

% A BN B -

- : . EARTH ANALYTIC &=
v UCBan Beyond Bathy: Decision-As-A-Service Apps and Services


http://chartondemand.esri.com/Bathy/
http://chartondemand.esri.com/Bathy/
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- iSurvey SmartOcean Dashboard

ocean  iSurvey Rig Move Portal

Project Location Map Rig Move Tracker
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http://chartondemand.esri.com/Bathy/
http://chartondemand.esri.com/Bathy/

Seabed 2030 - Map the Gaps Investigator App

Managed Crowdsourcing

S Seabed 2030 Coverage Explorer App &=

CENTRAL
AFRICAN

« Showing only mapped (not predicted) areas in apps helps experts and others
recognize and point out the gaps that are easy to fix.

* For example, at least some areas in the NOAA “NGDC” are not in the current
GEBCO Model (pers. comm. — Guy Noll)
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S smaocean - Seabed 2030 Coverage Explorer App
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Transit Route Deviation
Planning Tools

Create a multi-criteria raster suitability model
to identify opportunities and constraints on
route plan modifications that support mapping
the gaps in the seabed coverage inventory
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Offshore Route Selection for Pipelines: Cost Surface Criteria and Weights

€9 SmartFootprint Offshore - USA

Slope

Seabed Roughness

Restricted Areas

Energy & Telecom

Environmentally
Sensitive Zones

Surficial Geology

Vessel (Ship)
Traffic

Depth

90m Bathy; Degree Slope

90m Bathy; Roughness Index

Unexploded Ordinance, Artificial Reefs,
Shipwrecks/Obstacles, , Marine Sanctuaries

Pipelines, cables, platforms; buffer and avoid

Seagrasses, Habitats of Particular Concern,
Critical Habitats

Grain Size/Sediment Type Classes

Fairways, Commercial Vessel Density

90m Bathy; Deeper=more difficult/costly




SmartFootprint Route Finder — North Sea Offshore App
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Multi-Criteria Suitability Analysis: Weighted Sum

(Criteria 1 * 2) + (Criteria 2 * 1) = Solution



Vessel Traffic Criteria

None Access/Permission to
Very Low . .
Survey Criteria

| ow

Moderate
High
i Very High

* Restricted Areas | Score =4
* Exclusion Zones | Score = No Data

* Envir. Sensitive Areas | Score =3
 All Other Areas | Score=0




SmartFootprint Route Finder — USA Offshore App
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Map the Gaps Transit Deviation Suitability

Follow Seabed Contours : GEBCO Grid-Based Slope/Contours

Existing Coverage : Presence/Absence, Quality/Resolution,
Density

Accessibility Constraints : EEZ Authorization, Sensitive areas, Piracy
Risk

Energy & Telecom Avoidance : Pipelines, cables, platforms; buffer and
avoid; likely mapped

Predicted Model Error : High Terrain Variability

Surficial Geology : Grain Size/Sediment Type Classes

Vessel Traffic Avoidance : Fairways, Commercial Vessel Density; Likely
Mapped

Current Vessel Capacities : Sensor type, depth capability, speed, cost of
crew/day, sea-state, AUV (independent coll.)
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Seabed Slope Criteria Example

Gap Hot Spot — Rough AOI
Orientation based on slope




Leverage and Extend UNOLS Cruise Scheduling / Cost Calculator Functionality

D What are the Activity/Day Types and their definitions?

@) What are the Act ivity/Day Types and their definitions?

Chief Scientist: Kerry Strom, WHOI D

Activity Type: Transit Cruise

Operator Cruise ID: AT37-10

Dates To Be Determined:

Activity Days:

Transit Days: 0

Load Charge Days:
Unload Charge Days:

Load Non-charge Days:

Start Port: :
End Port: :

LatLong Marsden Grid Navy Op Area

Beginning map

NPOS H
Ending

Mﬂ”ﬂlﬂgb

map

Clear Beginning

Clear Ending Areas
Areas Clear Ending Areas

Op Area

Adjustment Days

A
v

Beginning

Start Date: 03/11/2017

End Date: 03/22/2017

Load Date: (03/11/2017

Unload Date: 03/22/2017

Requested

Intermediate Port(s): None
Requested End Port:

Port Comments: Requested Ports: Start - Newport/intermediate -
/End - Newport

LatLong Marsden Grid Navy Op Area
NP09 map
Ending NP09 map

Op Area Description:

Chief Scientist: Alice Doyle, URI_GSO [y

Activity Type: | At Sea for Science

Operator Cruise ID:

Dates To Be Determined:

Activity Days: Adjustment Days

Transit Days: 0o 3

Load Charge Days:
Unload Charge Days:
Load Non-charge Days:

nioad Non-charge Da

Science Days: 27
Transit Estimate: 3
Mob Days: 0
Demob Days: [
Repeating Cruise:

Number of Repeating 0
Cruises: =

Repeating Cruise
Comments:

ustification/Comments: The

ovember to

Start Date: 03/14/2017

End Date: 03/15/2017

Load Date: 03/14/2017

Unloead Date: 03/15/2017

Optimum Start Date: 11/2¢
Earliest Start Date:
Latest Start Date: 11
Dates To Avoid:

Repeating Interval:

the end of December is optimal foR
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Transit for research project

Vessel: R/V Shearwater

Start: 2018-02-24T00:00:00
End: 2018-03-02T00:00:00
Description:

Location: Hawaii

Scheduled By:D. Stephens
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Departure Time|

9,2018- 12:00 AM

Mission Name

Plan of the Voyage

CPC Float Plan
Number of PFDs

Number of Flar

Captain

Registration Number

Number of PFDs

Enter/Edit Ve:

No

Radio Call Sign

CPC Ship Log

n Vessel Tracking, Scheduling, Digital Float Plans and Ship Logs

Captain's Name

Vessel Name

Current Date

Friday, C
Current Time
UTC=00

7:18 AM

Map Location (
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| Wind Speed

Enter value in knots

Pressure

Enter value in millibars
Observations

Observation Date/Time
UTC200

Wave Height
En
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er 19, 2

Description

Photo or Doc (1)
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Photo or Doc (2)
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Record Audio No
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There Be Beasts: Don’t Sugar-Coat It
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