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Marine mammals in the Southern Ocean - How WebGIS
technology and GIS infrastructure support data
visualisation, publication and sharing

Marine Mammal Tracking (MMT) - Motivation and Project Data

The Marine Mammal WebGIS at AWI contains about 350,000 locations of

Project description -> additional information Antarctic seals satellite tracked in the Southern Ocean within the past 20
] years. Here we present validated data (post hoc positioning
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Abstract T G first time as a WebGIS service.

s viiane e e i S0 mome w1 Data have been collected using ARGOS satellite transmitters for marine
concenttyjtes on the Southern Ocean. Date: 2008-11-27T19:35 _ . . . . .
N I . mammal applications that are designed to provide at-sea locations and
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the ARGOS sysiem. ARGOS satellite . _— .
transmitters for iarine mammal transmit these data to polar-orbiting satellites when the seals surface.

applications are dejigned to provide the
animals' at-sea locatigyns. Some types of

Data about dives (i.e., dive depth, dive duration, post-dive surface

transmitters are combiied with archival
data logging units to provide high-quality
bstetien eal e o NG N el interval) as well as in situ measurements on hydrographic features (i.e.,

activity, optionally collected i\ tandem
with data on environmental variables at

water temperature and conductivity) for the entire migration path of

the animals' immediate position. Marine
top predators including seals and biyds
have the ability to detect areas of high
food abundance. Ocean fronts, eddies and
shifting sea ice facilitate areas of high

tracked individuals have been recorded.

biological productivity where intermediate
and upper trophic level interactions @ N
maximise. These conditions attract top AN,

predators which concentrate their foraging

Although all data are accessible via PANGAEA (www.pangaea.de)

displaying data within a WebGIS environment offers the possibility to

on lucrative feeding spots. Variations in
foraging ranges and movements of top
predators are hence an important source
of information about environmental
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provide information just by visualisation. General information about e.q.

4 Leptonychotes weddellii (Weddell seal)
@

e Il §

variability integrated over a wide range of
) ty g g 4 Lobodon carcinophaga (crabeater seal)
spatial and temporal scales. Although ®

measurement locations, their distribution and density can easily be

MMT is dedicated primarily to marine = ,
4 Mirounga leonina (southern elephant

mammals, the project is in liaison with el

other top predator studies. Thus data of

viewed. Data filter functionalities enable users to predefine queries in a
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- scientific data layers like ice coverage or sea surface temperature

— -List of data products | 4 _ =rag mp
. Filter functionalities provides the opportunity to display the related environmental
e -Legend information complexity, and also the presences or absences of other organisms (e.g.

krill).

GIS - Geodata Infrastructure (GDI) at AWI

Geographical Information Systems (GIS) based web services (WebGIS Metadata Ingest maps@awi WebGIS projects
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service) are excellent tools to \visualize, share and publish
multidisciplinary project data in the World Wide Web.
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Welcome to the Metadata Ingest for AWI GIS-Maps! This provides easy and convenient ways to
share metadata on both geospatial data and services conforming to the Inspire Metadata Profile.

AWI has established a comprehensive and highly scalable GIS Geodata
Infrastructure (GIS-GDI at AWI) to provide these functionalities to AWI
scientists within an easy-to-use, widely accessible GIS environment. The
GIS geodata infrastructure comprises of ArcGIS for Server (10.3) and

| Laptev Sea GIS Data

& Haakon Mosby GIS Data

& North and Battic Sea GIS Data

PostgreSQL (9.3) databases as core components. The database was
brepared to store and operate spatial data by installing ArcSDE (Spatial Geoport_al k Maps.awi.de
Database Engine), subsequently accessible via desktop or server GIS (Linux/Apache Tomcat)

applications.

GIS services were created and designed using ArcGIS for Desktop (10.3)
and finally published as Web Map Services (WMS), an internationally
standardized format (Open Geospatial Consortium (OGC)). The project
specific marine mammal WMS, as well as an Antarctic background map

WMS were embedded into a GIS viewer application based on Leaflet, an Geoportal user management ArcGIS Server
. : . _ . Open DS File storage or
open-source JavaScript library. WMS queries were edited by a specific GIS PostgreSQL DBMS

viewer editing unit.

maps.awi.de - a JavaScript application lists publicly available WebGIS Data AchiSition and Tl‘anSfer

projects which are realized by AWI scientists and various project partners.

It offers filter functionalities either by key words or by locations as well as

a brief introduction into the project and links to access the WebGIS Fleld Analysis Collections & (Near)
Collections &  Results Repositories Realtime Data
Solutions

Future plans related the GIS infrastructure are the integration of further

GIS viewer functionalities like individual track filtering.

Future plans related to the marine mammal WebGIS project are of course

the integration of further data sets with new tracking data as well as data

of environmental conditions.
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