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THE SCIENCE OF WHERE"

We report on a series of use cases

under way to augment and test
the viability of the global Ecological
Marine Units (EMUs). EMUs were
commissioned in 2015 by the Group on
Earth Observations (GEO) as a means ot
developing a standardized and practical
global ecosystems classification and map
for the oceans. They are a key outcome
for the GEO Biodiversity Observation
Network (GEO BON) and a recent
contribution to the Marine Biodiversity
Observation Network (MBON).

EMUs comprise a global 3D point

mesh framework of 52 million ocean
observations of salinity, temperature,
dissolved oxygen, nitrate, silicate, and
ohosphate from the NOAA World Ocean
Atlas. Many cite the need to scale down
this global framework regionally and

up temporally. Hence, over 15 teams

of researchers are implementing EMUs
in regional use cases, based on their
own higher-resolution data for a richer
geospatial accounting framework and
visualization of species distributions.

Among these are use cases in temperate
upwelling shallow subtropical and polar
regions, where boundaries of surface
seascapes are compared to surface
EMUs at seasonal scales. The EU-funded
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Use Cases of Ecological Marine Units for Improved Regional Ocean Observation
Data Integration within the Marine Biodiversity Observation Network (MBON)

ATLAS project is comparing EMUs to
species-based biogeographic clusters
of vulnerable marine ecosystems in

the North Atlantic to further refine the
United Nations Educational, Scientific
and Cultural Organization’s (UNESCOQO)
Global Open Oceans and Deep Seabed
effort for this region. German researchers
compiling 5,000-6,000 deep-sea
distribution records from expeditions

to the Sea of Okhotsk, the Aleutian
Trench, and the Kuril-Kamchatka Trench
are comparing their EMU use case with
the ATLAS use case. Another use case
seeks to add data NE Pacific carbonate
chemistry and pteropod shell dissolution
to the EMU 3D point mesh network to
orovide information on the responses ot
ecosystems to influences such as ocean
acidification.

In summary, we are building a strong user
community based on these use cases

to improve understanding of global

and regional drivers of biogeography,

to refine tools to classify and prioritize
areas for improved marine management
including area-based management tools,
and to enhance visualizations of ocean
trends and/or forecasts.
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Surface EMUs in the Arctic as a basis for comparison to
and validation of dynamic and synoptic seascapes as
classified from multivariate satellite data on regional,
global and seasonal scales, extended further with

the integration of in situ assets and model outputs,
and part of the Arctic Marine Distributed Biological
Observatory (AMBON) and the global Marine
Biodiversity Observing Network (MBON). See also the

© AGU talk B43E-07 and the AGU poster GC11H-1004.

Dissolved oxygen data within EMUs as a test case for Esri's new 3D
geostatistical interpolation method, known as Empirical Bayesian Kriging
3D (aka EBK3D), forthcoming in ArcGIS Pro 2.3. EBK3D was successfully
used to interpolate dissolved oxygen measurements in Monterey Bay,
California. More info on this use case at esriurl.com/emucase5
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Validation of EMUs for the deep sea in the North Atlantic
with species-based biogeographic clusters of vulnerable
marine ecosystems (VMEs), as part of the EU-ATLAS
trans-Atlantic assessment and deepwater ecosystem-based
spatial management plan for Europe, www.eu-atlas.org.
More info on this use case at esriurl.com/emucase2
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Remotely Operated Vehicle Images
of Flower Garden Banks National Marine Sanctuary

Partial results from a University of Redlands Master of GIS project
entitled Localizing Ecological Marine Units for Flower Garden Banks
National Marine Sanctuary (FGBNMS) in collaboration with NOAA,
Cardinal Point Captains, and Esri. A new workflow in ArcGIS Pro
created higher-resolution EMUs “localized” to the FGBNMS to aid in
the evaluation of attributes of both the water column and seafloor,
and as a possible best practice for other National Marine Sanctuaries
to consider as they undertake conditional reporting of sanctuary
status. More info on this use case esriurl.com/emucase4

The use of EMUs with spatial statistics and machine learning (random forest) to
identify conditions predictive with high accuracy of where harmful algal blooms will
occur around both the Atlantic and Gulf coasts of Florida. More info on this use case
at esriurl.com/emucase3
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Creation of deeper EMUs in the eastern Pacific (extending the existing
reach of EMUs from 5000 to 9000 m) and with the incorporation of
thousands of species records and calculations of species richness

from joint German-Russian research cruises to the Sea of Okhotsk,

the Aleutian Trench, and the Kuril-Kamchatka Trench. Environmental
variables such as maximum depth per hexagon are being matched
against existing EMUs, similar to the EU-ATLAS use case.




