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TSCOM Updates

TSCOM membership
New GEBCO 2014 grid and release paper
2015 GEBCO Science Day
EMODNet
Working Groups

- Crowd Sourced Bathymetry

- OQOutreach Master Plan for Students
GEBCO High-Resolution Product

Cook Book, 2014 TSCOM/SCRUM Meeting, and GEBCO Science Day

Break-out Topics and Related Activities



TSCOM Membership

Committee Members

Jenifer Austin — Google Earth, USA

Vicki Ferrini — LDEO, USA

John Hall — Geological Survey of Israel

Timothy Kearns — OneOcean Corporation, USA

Karen Marks — NOAA, USA

Marzia Rovere — Istituto di Scienze Marine, Consiglio Nazional delle Ricerche, Italy
Thierry Schmitt — SHOM, France

Walter Smith — NOAA, USA

Shin Tani — Hydrographic and Oceanographic, Coast Guard, Japan
Pauline Weatherall — British Oceanographic Data Center, UK

Scientific Advisors

Paul EImore, NRL, USA

Tony Pharoah, IHO, Monaco

Martin Jakobsson, Stockholm University, Sweden

David Sandwell, Scripps Institution of Oceanography, USA

There are many more active in TSCOM work



GEBCO 2014
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New model released Dec. 2014
Global bathymetry on 30 arc-sec grid
Ocean floor depths merged with land topography



GEBCO 2014
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* New data added since GEBCO_08 (2010 release)
* ~33% of ocean grid cells (not area) have been updated



GEBCO 2014 Release Paper Published

Weatherall, P, K. M. Marks, M. Jakobsson, T. Schmitt, S. Tani, J. E. Arndt, M. Rovere, D. Chayes,
V. Ferrini, and R. Wigley (2015), A new digital bathymetric model of the world’s oceans, Earth
and Space Science, 2, 331-345, doi:10.1002/2015EA000107.

* Published in AGU’s new Earth and Space Science Journal, Aug.
2015

e QObtained DOI

 Open Access — Creative Commons license permits free use and
distribution

 Manuscript documents history, data sources, construction of grid,
and scientific results

* We submitted images for journal cover, but not used



GEBCO_2014 Release Paper Published
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Release Paper Metrics

A New Digital Bathymetric Model of the World's Oceans

Overview of attention for article publishad In Earth and Space Science, june 2015
SUMMARY Blogs Twitter Facebook

o So far, Altmetric has seen 8 public wall posts from 8 users,

A New Digital Bathymetric Mode! of the Works's Oceans! *General Bathymetric Chart of the Oceans (GEBLO) has released the...

Find out all you nesd to know abaut the General Bathymetric Chart of the Oceans GEBCO 2014 grid, 2 new digtal bathymetric..,
INFOMAR

About this score

In the top 5% of all articles scored

by Altmetric ooohl

High score comgared to artiles of
the same age (97th percentile)

A New Digital Bathymetric Mocel of the ‘World's Oceans http://ow.ly/OZK29 #AGUpubs

Attention ranking Mentioned by

1Elog s
Nueva mapa batimétrico digital mundial de las océanos.
56 tweeters »
o .
Top 5% of articles & o s
scored
IS
{ Novo mapa batimétrico!! Disponivel!!!
Mentioned by
Facebook,
Twitte g Blog E Sera sans doute utie pour départager ia souverainaté des fonds marins contestée par les pays riverain de TArctigue, Une..
Q

AGU A New Digital Bathymetric Mode! of the Worki's Oceans http:/fow ly/02%29 #AGUpubs



10" Annual GEBCO Science Day

Kuala Lumpur Convention Center, Oct. 5, 2015
Paul ElImore, Convener
13 Oral and 8 Poster Presentations

50+ attendees from all over the world



EMODNet Update

Portal for Bathymetry

Bathymetry Viewing and Download service

& Download products Maxsurecistance M Settings @ Help i Personal layer Login
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* Portal demonstration
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New version since 07/09/15 @ 250m resolution
Covering european waters
Over 7000 data sources from 31 data providers
Source data referencing system (CDI)
Strong linkeage with GEBCO
Hi-res DTM prototypes
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Thierry Schmitt, SHOM
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Crowd-Sourced Bathymetry WG

Crowd-Sourced Bathymetry Working Group (CSBWG) established by the
IHO IRCC

Lisa Taylor appointed Chair; members are from IHO Member States and
invited Expert Contributors and Observers

Examine how to best incorporate, manage, and use bathymetric data
acquired while yachting or other ship activities

Draft policy and guidelines on the collection and assessment of crowd-
sourced bathymetry

Enhance the IHO Data Center for Digital Bathymetry (DCDB) to serve as
a data portal for Crowd-Sourced Bathymetry

Break-out session scheduled



Outreach Working Group
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Outreach for High School
and College Students
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GEBCO Hi-Res Product Update

« Technical Components from GMRT ¢/
 Integration with GEBCO 2014
* Grid Composition
- Image Creation 'GEBCO
« Attribution —

y SecaN GEBCO High-Res
® We b S e rVI Ces Hoppleg projects GEBCO High-Res is @ prototype effort to create a new high-resolution GEBCO data product. Data
currently displayed in the map include 100-m data from the LOEO GMRT sysnthesis as well as several
contributed grids provided by intermational colleagues. Use the map to explore data sources and

 Needs of Contributors
« Attribution
« Analytics

« Workflow
« Extent of Coverage
 Integration with

Data Store

« Editorial Process

Vicki Ferrini, LDEO



GEBCO Data Store

On hold until host funding can be allocated

A repository for already-processed bathymetric trackline and gridded data used to produce
GEBCO grid

To be part of IHO Data Center for Digital Bathymetry (IHO DCDB)
- Prototype portal webpages under development

- Data Store scope and services summary circulated Feb 2015
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IHO-IOC GEBCO Cook Book

At the 2009 GEBCO 25 Meeting of TSCOM, the “Cook Book Working @ O OO
Group” was formed to “create a manual that enables users to prepare i
and grid data for inclusion in GEBCO products,” resulting in: The

IHO-IOC GEBCO

IHO-10C GEBCO Cook Book: ,COQ_B_BQOK
- IHO Publication B-11 (April, 2012) ) I.. )
- 10C Manuals and Guides, 63 (Oct. 2012) s

- EOS “News Brief” announcing Cook Book was published in EOS , : ~|
Trans. AGU, Feb. 2013 Vit AR A o
- Article in Hydro Int’l (April, 2014) highlighted Cook Book ) SRR bR b

Used as educational resource, including:
- UNH CCOM/JHC Ocean Mapping classes
- Texas A&M University
- Workshops
- Used internationally

Available for Download: http://www.gebco.net

i Lk
570 - bl
Ertpwi Itmdn

Citation format is published on GEBCO website i e

Last update September 2014, seeking new materials S

-------


http://www.gebco.net

Nautical Chart Adequacy Workshop

Workshop developed and
hosted by NOAA Coast
Survey and UNH/CCOM

Trained hydrographers on
procedures to assess
adequacy of nautical
charts using public
information

Used Chapter “LANDSAT 8-
Satellite-Derived
Bathymetry” of Cook Book

Included visit to NOAA
Laboratory for Satellite
Altimetry

Workshop- July 2015

Shachak Pe’eri and Rochelle Wigley, UNH/CCOM



2014 TSCOM/SCRUM Meeting

« TSCOM/SCRUM meeting held Dec. 11-

12, 2014 at Google Headquarters,
Mountain View, CA

 Host was Jenifer Austin, Manager of
Google Ocean Program

* 38 Participants

17



GEBCO Bathymetric Science Day

at

Fall 2014 AGU Meeting Special Session

QAGU FALL MEETING

San Francisco | 15-19 December 2014

@AGU FALL MEETING

3an Franciezn | 15-13 Decamh

WEDMESDAY, DECEMIEER 17, A4
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#w Parszacivan on Semiasr Momialogy

Kaw Parszacivas on Samtacr Mcmhalogy

BEMA Kew Parsgaclias on Santacr Somhalogy

ammraciian on Sesiasr Momnaky B R

New Perspectives on Seafloor Morphology
from High-Resolution Ocean Mapping

 Wednesday, Dec. 17, 2014

* QOcean Sciences sessions OS31A, OS318B,
OS33A, 0S34D

e 16 oral and 29 poster presentations

* Conveners
— Paul EImore- Primary Convener
— Jenifer Austin
— Martin Jakobsson



Break-out Sessions

* Crowd-Sourced Bathymetry Working Group
(Taylor)

e Qutreach Working Group- Webpages for
Students (Sung/Chang/Weatherall)

 Update the GEBCO grid: Regional compilations
and base grid (Jakobsson/Marks)



Related Activities
IBCSO gridding algorithm used in swlOBC (Arndt)
FRAM- 2014/15 Drift of R/H SABVABAA (Hall)
New Bathymetric Map of Israeli EEZ (Hall)

R/V Bet Galim to survey EEZ (Hall)



swlOBC using IBCSO gridding «ppy
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Fram 2014/15 Ice Drift

5|
k J " o .
» Norwidgisfl lce drift. 148 years later

Iee drift station FRAM-2014/15 summary

Why icu drift stations?

An lce arift station is a logistic altarnative to:
1} explore areas of the Arctic Ocean not acrassible to lcebreakers,
i) carry out scientific Fed experiments which cover the full anusl cpce and requires
plyysical presence.

FRAM-2014/15 was an lce drift station usirg 2 medium-szed howereraft as logistic and scentific
platform operated by 3 crew of two persons. The hovercraft was equipped as @ scaled-down modern
research vessel. Work space for geologic and oceancgraphic work was set up on the ice separately.
Tha station was deplayed on first year ce fram kabreaker Polarstern on 30 Aug 2014 in the
Makarow Basin, upstream of the target, the Lomonasav Ridae (Fig- 1). The drift durng the next 12
meeths covered over 1.900 km with scertific datls agusition and ircludes 39 unprecedented e

crassings of Loe Ridge. The drift durng November through Aarl were 0 2 part of
the Am:: Ocean not accessed by diesel driven cebreakers unless assisted by a nuclear icebreaking
wessel, The expedition was recovered by the sesing vessed Mavsel at 1° N on 18 Aug. 2015,

JL__ FRAM-2014/15
1M Ice Drift

Greenland

Fig 1 The deift rrack of FRAM-2014/15 {red Ine)

John Hall, Lee Freitag

FRAM-2014/15 drift of R/H Sabvabaa
in the Arctic Ocean is completed

e Successful mission

» Scientific data were collected:
- Bathymetry

- Seismic reflection

- Current profiles

- Ocean temperature

- Weather

- Atmospheric data



New Bathymetric Map of Israeli EEZ

Winistry of Maticndl Infrastriciure,
Edcrgy and Water Resources
www.energy.gov.il
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A New Bathymetric Map of the Israeli EEZ: Preliminary Results
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* New bathymetric map is compiled from various data sets

e Planis to update with multibeam surveys

John Hall, Geological Survey of Israel (ret.)
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R/V Bat Galim

The New Israeli Research Vessel for the Exclusive Economic Zone
Gldeon Tibor - lsrael Oceanographic B Limnological Reasearch, Haifa, Israel
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e Acquired by Israeli Government for marine data collection

* R/V Bat Galim to conduct multibeam surveys of EEZ

John Hall, Geological Survey of Israel (ret.)
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GEBCO 2014 Download Webpage

GEBCO_2014 Grid (30 arc-second interval)

The GEBCO_2014 Grid is a continuous terrain magel for ocean and land with a spatial resolution of 30 arc-
secaonds. 1t was generated by combining quality-controlled ship depth soundings with interpalation
between sounding points guided by satellite-derived gravity cata. Where they improve on the existing
grid, data sets developed by other methods ere induded. Further information can be found in the data set
docurnentation. The complete glcbal grid file in compressed form is 1.1 Gbytes. More information.

Available data options Available formats | Select

User-defined area” or global grid | 2D netCDF

Global grid 1D netCDF

User-defines area” INT16 GeoTIFF (data) New GeoTIFF and

User-défined area” ESRI ASCIT P ESRI ASCII format
options

“maximum area allowad is 10800 grid calls by 10800 grid calls, this is equal to an area of 90 degrees by
S0 degrees

GEBCO_2014 Source Identifier (SID) Grid (30 arc-second interval)

The GEBCO_2014 Source [dentifier (S1D) grid accompanies the GEBLO_2014 bathymetric gric. This data
set identifies which grid cells in the GEBCO 2014 grid are based on bathymetric soundings or bathymetnc
depth values from grids, and which celis contain predicted depth values. The S1D grid is a global grid file

at 30 arc-second intervals, Further information can be found in the data set documentation. The complete
global grid file in compressad form is 32 Mbytes, More informaticn.

Available data options Available formats | Select

User-defines area” or global grid | 2D netCDF

Global grid 1D netCDF

Usar-defined area” INT16 GeoTIFF (data)

User-defined area” ESRI ASCIT

“maximum area allowad is 10800 gnd cells by 10800 grid celis, this s equal to an area of 90 degrees by

90 degrees

New bathymetry and SID download options



Capacity-building workshop — Introducing the
IBCSO gridding algorithm to IOBC working group

1IN OCEAN
- yTHNETRIC COMPILATION

f’\ 108G} Project
Z ’

Jan Erik Arndt, AWI Workshop- May 2014



GEBCO Hi-Res Product

GEBCO Hi-Res is a prototype effort to create a new high resolution GEBCO product

Global Multi-Scale Resolution Topography (GMRT) is a synthesis of terrestrial and seafloor
elevation data in image and grid form that can be viewed in various resolutions

GEBCO_2014 grid is combined with LDEO compilations and contributed grids

Users can zoom-in, view data attributes, and access data

Regional & Global / R o \

Grids (> 500 m res.) / / ‘ — \ )

e.g. GEBCO_08

Contributed / : \
Grids (< 500 m res.) / ‘

100-m

LDEO 100-m :
contributed E .
compilation | " grids GEBCO-100




Detecting Very Small Seamounts

East Pacific Rise

Stacked AltiKa repeat cycles

g% 5
§. 1000 /‘*\;L 1080 m tall seamount
E 0 MT'}A\"*‘*"»‘M»J R

single cycle

stack of 8 cycles

Sea surtace helght, cm

0 R © 100 150
Distance, km

Seamounts taller than ~2 km are easy to find in marine gravity fields derived from
satellite altimetry

Smaller seamounts are hard to find because the amplitude of their geoid anomaly is
small

Stacking AltiKa repeat cycles reduces noise and improves resolution of small seamounts

Marks and Smith, NOAA
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Seafloor in the Malaysia Airlines
Flight MH370 Search Area

On the morning of & March 2014, Malaysia
Adrlines Nighe MEH3N, from Kuala Lumpur to
Helpng, lost contact with alr traffc contral
shamly after ikeoll snd vasshed While the
waorkt wahed Jor any sgn of the missing ale
craft and the 238 people on board, authart.
ties amd mcienlists began 1o investigate what
lmle indormation was known about the
plare's actual mosements

As days and weeks passed, the search
Degan 1o focus oo the Indan Ocean o
the west of Aastralia-—-4ar from the tlight's
imended paty Clues 10 how lhee plane got so
{ar olt course may be in the plane's “black
Doses™—i1s fight data and cockp@ woice
recarders. Finding the recoeders is theredoare
& p prioeity

Litthe is known 2bout the seaioor from
ship-boene echo sounder measurements in
e region where fight MHSTD & beffeved
%0 have crashed. Avallable depth measures
meoms cover anly 5% of the 2000 by 1400
kdometer area i Figure | (2 high resolution
cogy of this figure sy be Sound in e oddi-
tional sepporting information in the online
versons of this amcie), and only a very low
of them were acgured wih modern acous
tie and navigtional sysiesrs. This lack of
cata makes the search jor MHIU 28 the
mane difficult, It also highlights how most
seafioor leatures are very poocdy resobed.
However, smellite alimeser measarements
provide gobal battymery estimaies i &

alrcraf and the sasellite while Doppler shils
in the bandsbake allowed o rough estionate of
the aircraft’s velecity away froen the satellite.

This analysis, comnpleted about 10 Gays
after the pp €, WS C d with
eatimnes of when the plane might have rue
oul of fuel, Together Crey suggested that the
alrcra® might be anywhere in & large ares of
the Indian Ocean west of Australis

MELIY's dlack Doxes were equipped
with “pimgens” programmed 1o emil aoous-
tic sigmals If the boxes fell logo the sea. The
expected Lamery life of tese pingens was
approximately | month, so there were only a
Tirw diys of expecoed pings el when & wis
repooted that the Chinese vessel Madxun o)
hed desected pings on 4 and 5 Apeil in the
water above the cast fank of the Batava
Plasenn (v black cirele in Figure 1), Over
the next 3 days the Australian vessel Ocean
Shield reportad theoe other conlacts, one
voreact appareedly hearing pisgs emitted by
two distinct devices, in an ares above the
noeth Mank of the Zenith Plateas (see md cir
e in Flgure 1)

The Bitinio and Zenith contins Jocarions
are 2pproximately GO0 kilometers apart, and
il Seemes unliely L pingers ar the end of
their battery e could be heard over such
distanees, yet sound peopagation in the
ocean is quite complex. Noaetheless, Che-
nese and Australian smathorities seemed con.
fident that the carrier frequency, deation,

e GEBCO data used in:

- Eos Feature Article
on seafloor in the
MH370 search area
(Smith and Marks,
Eos, 27 May 2014)

- Science Magazine
News article figure
(“Lost at Sea,”
Science, 30 May
2014)
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GEBCO data displayed in news articles

Malaysia Airlines MH370: Searching in an
mm Mews Sport Weather Capital ocean of uncertainty

Seafloor topography in the Malaysia Airlines flight MH370 search area
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