SDB-ONLINE

COUCH SURVEYING WITH SDB-ONLINE.EOMAP.COM
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WHO IS EOMAP?

EOMAP

Private high-tech company

Focusing on satellite data
analytics, IT solutions,
webapps and api

Specialised on aquatic
environments

International team of 40+
employees

Serving HOs, engineering,

academia, costal zone managers...

D

HQ in Germany with
offices in USA,
Australia, Indonesia,




Definition

« Calculation of shallow water bathymetric grids using
multipsectral satellite data

« Approx 1 time Secchi Disc depth coverage

Pros

Access to all shallow waters globally, depending on water clarity

Rapid and low cost compared to other survey methods
Continous monitoring of seabed

Carbon neutral

EOMANP



SAMPLE GRAND CAYMAN
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AMPLE GRAND CAYMAN
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Satellite-Derived Bathymetry surface
Satellite Lidar Bathymetry

— regression line: y=1.04*x+0.29 Rsquare: 0.88
1:1 line
+/- 1.00 m and +/- 0 % depth (93 % of data)
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Requirement for upscaling

- No depenencies on local data
/ empirical equations

Minimum user interaction
High performant processing system

Based on satellite sources with
sufficient archive & access

Water level integration
APl and webapp interfaces

Vertical accuracy verification

The-project has received funding frorn the - European- Union’s-Harizon- 2020° Research-and: Innovation- Prograrmime:
under Grant-Agreerment- No- 1010042214 EOMAP




Requirement for upscaling

- No depenencies on local data ——@ Physics based SDB
/ empirical equations

Minimum user interaction ® Automatic modus

High performant processing system —e AWS cloud backend

Based on satellite sources with ———® ESA‘s Sentinel-2 integrated
sufficient archive & access

Water level integration @ Integration of tidal model

APl and webapp interfaces ® done
Vertical accuracy verification ————@ 2> slides

The-project has received funding frorn the - European- Union’s-Harizon- 2020° Research-and: Innovation- Prograrmime:
under Grant-Agreerment- No- 1010042214 EOMAP




(Inverse) modelling of the sunlight from sensor to surface, so called
inversion of the radiative transfer equation.

Based on multi- or hyperspectral imagery

No dependencies on local bathymetry data or pre-knowledge

The-project has received funding frorn the - European- Union’s-Harizon- 2020° Research-and: Innovation- Prograrmime:

under Grant-Agreerment- No- 1010042214 EOMAP




Al based satellite image ranking and selection (optional)

Muliple imagery can be combined in the process — cloud and gap free

Tidal data are integrated

API access to the backend of SDB-online

The-project has received funding frorn the - European- Union’s-Harizon- 2020° Research-and: Innovation- Prograrmime:
under Grant-Agreerment- No- 1010042214 EOMAP
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SDB-ONLINE.EOMAP.COM

B 50B-Online by EOMAP
eomap.com
WELCOME MONA

? x +
= SDBOnline REQUEST sb8

] x
WELCOME MONA =

= SDBOnline REQUEST sDB
o Define an Area of Interest
Draw on map

@ Define an Area of Interest
I3 DRAW RECTANGLE 1 DRAW POLYG

Draw on map
Or upload a shapefile

I3 DRAW RECTANGLE 1 DRAW POLYG

Or upload a shapefile

Support
Mona Reithmeier

Reithmeier@eomap.de

-

EOMANP

The-project has received funding frorn the - European- Union’s-Harizon- 2020° Research-and: Innovation- Prograrmime:

uncler- Grant-Agreerment- No- 1010042214




SDB-Online, fully automatic,
multi-scene results

Barnstar Ceegrpiles
USDA, USSS, AsroORID;
(CISIUSerdCommunity

Distance (1)
1500
SDB results were created by SDB-Online
(sdb-online.eomap.com) in the fully
automatic, multi-image bathch modus.
SDB results have not been manually
post-processed and represent the
results of SDB-Online 'as-is'. SDB methods
are based on physics based SDB concepts
RRE FiEsse SUtHR (RTE inversion) without using any local

nline, vertical uncertainti survey or bathymetric data. CHS data were
used for validation (not training) and accessed
through CHS NONNA

Bathymetry (




INTERNATION AL HYDROGRAPHIC REVIEW

|
SATELLITE-DERIVED BATHYMETRY ONLINE [
Validation study, Upscaling SDB, SDB potential IOlRellly CA ’HOOper |n|et, CA

By Knut Hartmann, Mona Reithmeier, Kim Knauer, Julian Wenzel, : - ! ‘ > ‘ ' E |
Christoph Kleih and Thomas Heege

EOMAP GmbH & Co. KG, 82229 Seefeld, Germany
/Moray Firth, UK
B avstrace Dublin Bay, IE~___

Satellite-Derived Bathymetry (SDB) methods have found their way into the | Th K
hydregraphers’ toolbox and are part of integrated survey concepts, naufical charls ~9® |
and support global and European programs such as Seabed2030 or EMODnet Ba- | '/ ames EStuary‘ U
thymetry. The concept of the “physics-based’ SDB describes the calculation of ba- L

./ ake Michigan, US

[ thymetry by modelling the sunlight path from the sun to the seafloor to the sateliite
sensor. It is a highly sophisticated model which enables the calculation of shallow
water depth in the absence of any other survey or ground-truth data. Thus, bathy-

W metric data can also be retrieved for remote and inaccessible areas - in contrast fo

B empirical SDB approaches. Key questions which arise for SDB results are vertical
accuracy, potential and feasibility for different sites and the methods to upscale SDB

B solutions.

Hastings, UK’ JC6te d'Azur, FR

These questions are addressed in the current European innovation project 435. With-
in the project SDB-Online was developed, a fully physics-based SDB concept which
is installed in a cloud and accessible via a web user interface. The backend is paral-
lelised and can be accessed via application programming interface {(API) which al- g Mlaml US
lows a fully scalable and automatic SDB processing. In this study SDB-Online re- £ ?

sulis are validated at ten sites, ranging from the higher latitudes of Canada to turbid
UK waters to the Caribbean. Furthermore, a relationship between the Secchi Disc
Depth and the cutoff depth of the SDB results is established and a global map of 3

water-clarity potential of the SDB solution is presented. ;Saint Maa rten, 0

Keywords: Satellite-Derived Bathymetry, hydrospatial, Earth Observation, bathyme-
try survey, data science

u Résumé

Translation coming soon
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SDB-ONLINE VALIDATION, HOOPER INLET, CA

Survey data

Survey data

Hooper, CA
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69.3° N

m' below LAT'

T
81.8°W 81.75°W

« SDB-Online fully automatic
SDB results

« Survey data used for
validation NOT for training!
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Survey, 10m resolution (m)
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SDB results (SDB-Online software)
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Combined survey and SDB data
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SDB-ONLINE VALIDATION, LAKE MICHIGAN, US

Survey data SDB results (SDB-Online software) Combined survey and SDB data

Survey data Lake Michigan, US SDB data Lake Michigan, US

Combined survey and SDB data Lake Michigan, US
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SDB-ONLINE VALIDATION, LAKE MICHIGAN, US

Survey data SDB results (SDB-Online software) Combined survey and SDB data

Survey data Dublin Bay, IE SDB data Dublin Bay, IE

Combined survey and SDB data Dublin Bay, IE
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SDB-ONLINE VALIDATION, THAMES ESTUARY UK

Survey data SDB results (SDB-Online software) Combined survey and SDB data

Survey data Thames estuary, UK

SDB data Thames estuary, UK .
Combined survey and SDB data Thames estuary, UK
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SDB POTENTIAL
RELATIONSHIP BETWEEN SDB CUTOFF DEPTH AND WATER CLARITY
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SDB-ONLINE
UPDATES FOR 2023

ono - - = SDB Online REQUEST SDB MY ORDERS o WELCOME KNUT
- Ability to integrate on-site survey
& Web Viewer

data .

Ability to integrate our ICESat-2 —

ATLAS Satellite-Lidar Bathymetry =

database 9 <0V

Ability to use Very-High v .

Resolution satellite data e

Initial seabed characterisation

T

5k 10k
Length [m]
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SDB-ONLINE
YOUR OPPORTUNITIES

« Dense time-series of seabed
movements!

2016t0 2021 time laps

- Fill data gaps

« Access remote or unaccessible
sites

 Integrate it in your workflows /
GIS / QPS / python scripts via api

- Use it on desktop or mobil

-  Enjoy!

EOMAP
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CONCLUSIONS

)

1st SDB online software
no on-site data needed!

Rapid access to SDB results
scaleable cloud ressources — linked with satellite data archive

Just use it
Use your browser, no hard or software requirements

Support and capacity building
we‘re here to support — visit our booth!

Bavarian innovation
award 2022

Space award 2022 EOMNP
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@ Germany (HQ) Australia  USA Indonesia  United Arab Emirates

hartmann@eomap.de | Knut Hartmann
eomap.com




