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Movebank is a global database

for animal movement data

and a tool

for working with data throughout Its life cycle.

COLLECT

) MANAGE

ARCHIVE ANALYZE



Map Satellite

North

Ocean

Pacific
Nraan

o laxa: 822
/ Studies: 5,219

|

|

|

: .

| South o)
|

|

|

)

| ocations of
Do

publicly visible studies at movebank.org (April 2018)

@
elele

North CD

Afghanistan O

®)
O
O

Atlantic

| cO
gle» o&

%ﬂ\tina O
o

| ocations: 1.1 bl

Owners: >5,000
Users: 20,004

(50 gic

Southern

Map data ®2018 500 km L——1 Terms of Use




DATABASE

A 1000 - —~ 1500 .
S 1.1 billion s 2 1.4 billion
= 750 ? .O
= S = 1000
S
o 500 R
-  —
S Q2 50
= 2507 = c1C>
S O >
9 o D o
2012 2013 2014 2015 2016 2017 2018 2012 2013 2014 2015 2016 2017 2018
200001
20,004 800 822

15000- il
5 2
D 10000 S 400
- —

5000+ 200

0 0
2012 2013 2014 2015 2016 2017 2018 2012 2013 2014 2015 2016 2017 2018

Content as of October 2018



FUNDING

Long term
Max Planck Society
University of Konstanz

Current grants
German Aerospace Center (DLR)
U.S. National Aeronautics and
Space Administration (NASA)
U.S. National Science Foundation

Previous grants
German Science Foundation

NASA
U.S. National Science Foundation

MAX-PLANCK-GESELLSCHAFT

Deutsche
Forschungsgemeinschaft




DATA TYPES

Individual animal tracks and related attributes

Taxon

I eicymeni
Canima

Tag

Events )

PostgreSQL database Kranstauber et al. 201 |, Environmental Modelling and Software



DATA TYPES

Individual animal tracks and related attributes

Tracking methods
GPS

Argos Doppler Shift

Radio transmirtter /"’4-\ ¢
Animal_

Solar geolocator 129

Bird ring

Natural mark Y

Events )

PostgreSQL database Kranstauber et al. 201 |, Environmental Modelling and Software



DATA TYPES

Individual animal tracks and related attributes

Other bio-logging sensors

Accelerometer
Barometer /—><-\ )
ight levels Tag Animal
Vagnetometer

Jlemperature \4

Events )

PostgreSQL database Kranstauber et al. 201 |, Environmental Modelling and Software



DATA TYPES

Individual animal tracks and related attributes

Animal, tag, and deployment info

I eicymeni
Canima

Tag

Events )

PostgreSQL database Kranstauber et al. 201 |, Environmental Modelling and Software



OWNERSHIP

You retain ownership and control access.

Data Managers (read-write)

Collaborators (read only)
Public

Permissions

)

Visibility of study name and summary " Public

Default visibility of tracking data ' Collaborators Only & |

It is possible to override the visibility of tracking data at the level of individual animals. Here you can undo all settings done on individual
animals:

| Reset visibility of tracking data to default

You may allow users to see your tracking data on a map, but restrict their ability to download data, e.g. in Excel, csv or kml format.
@ ReStfiCt data dOWﬂ|OadS tO | Data Managers Only : ]

Users downloading your data for the first time, are prompted to accept the license terms. For some external applications this feature is not
desirable and may therefore be disabled.

v Prompt users to accept license terms?

[ Save || Close |




IMPORT DATA COLLECT

Supported or custom CSV

A)/vaf /V/O\/eéan,é SeesS 17 oLy £i/e

species individual name speed | heading height visible

12:21:19.001 8.9858828 477382944 Aythya ferina 420 Common Pochard F 73 347.34 4385 TRUE
12:30:22.999) 8.9857864 47.7382972 Aythya ferina 420 Commeon Pochard F 22 33.42 441 TRUE
13:01:38.001) 8.9859685 47.7378514 Aythya ferina 420 Common Pochard F 97 19137 4417 TRUE
8.9855835 47.738281 Aythya ferina 420 Common Pochard F' 12 35183 4424 TRUE

8.985615 47.7382313 Aythya ferina 420 Common Pochard F 86 348 4496 TRUE

8.9857624 47.73807  Aythya ferina 420 Common Pochard F 23 336.86 4531 TRUE

Map other Attributes

>//oa) MO\/eAdl?,é corll sSave the dala

Sensor Type 3¢ Timestamp -4 Location Lat 3¢ | Location Long 3¢ Animal Id % | Tagld ¢
GPS 008-12-18 12:21:15.001) 47.7382944 8.9858828 Common Pochard F 420
GPS 008-12-18 12:30:22.999) 47.7382972 8.9857864 Common Pochard F 420
GPS 008-12-18 13:01:38.001) 47.7378514 8.9859685 Common Pochard F 420
GPS 008-12-18 13:30:12 47.738281 8.9855835 Common Pochard F 420
GPS 008-12-18 14:01:25.998) 47.7382313 8.985615 Common Pochard F 420
GPS 008-12-18 14:30:23.999) 47.73807 8.9857624 Common Pochard F 420




DATA FEEDS COLLECT

Argos GPS-PT T's: Microwave, Geo lrak (coming next: Lotek)
Argos DIAG: all PTTs

Argos telnet subscription

Program ID User
| Test connection |

Live Argos Feed Monitor (=) Get all data for selected program

() Download data only for following PTTs

Known PTTs
4

™ Download DIAG data

| Program 983 DIAG GPS/

DIAG Last input of raw data: 2011-03-07 03:58:02 ™ Import Argos Doppler locations | Configure Argos fittering |

Last time locations were imported ~n. .
into Movebank: 2011-03-07 05:22:13 Import OK in 33 of 33 tags.

Last input of raw data: 2011-03-05 22:00:31

Last time locations were imported
into Movebank:

DIAG

# Download DS data
# Import / Decode Microwave GPS data

(*)All data () For following PTTs

Known PTTs
L s

| Import / Decode North Star / GeoTrak GPS data

2011-03-05 23:13:32 Import OK in 33 of 33 tags.

Cancel




DATA FEEDS

GSM-GPS: CTT, Ecotone, e-obs, Druid, Fleetronic, Followlt
Wildlite, madebytheo, Microwave, Move lTech, Ornitela

Indium-GPS: Followrt Wildlife

Manage live feed: CTT GSM

Provider CTT GSM
Feed subscriber j.schmoe (Joseph Schmoe)

Feed activity (®on () off

Feed elements:

| Add/Remove Tags |
89014103256540803045 2184 ThuMay 1510:20:34 GMT-4002014  OK | oo
e

| Close | New | Delete |




DATA FEEDS

Coming soon: [ICARUS

Space Station

—
————

Ground Station ISS Control Center Operations Center
r ¥t Y

Fixed Data Lines

Movebank Science
Database

COLLECT

Hand-Held



EMAIL NOTIFICATIONS COLLECT

Email Configurator

Subscribe here for a daily or weekly email notification containing basic statistics of your
recent data. These include information on when data have been last collected and what
distances were travelled.

Subscribe for email v (Uncheck to revoke subscription)

Schedule __ daily (+ weekly
Day of week ' Monday

Time of day (GMT) | 9:00

Send to support@movebank.org

Email format «)ASCII (JHTML

Hide undeployed data
Hide outliers

Include Argos Doppler
Shift Statistics

Attach KMZ file
KMZ data interval " Unlimited

Include GPS Statistics v/

Attach KMZ file v

KMZ data interval . Two weeks
Detect mortality | | Editcriteria

| Save || Send mail now




MAPPING MANAGE

Map  Satellite
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DEPLOYMENTS MANAGE

Manage Deployments

Jump to tag (start typing):

TagD |wjejef  -|zoom |+ |||

193

Add animal
] Remove Tag
Edit Tag

=G 25 Dec 26 Dec 27 Dec 28 Dec 29 Dec 30 Dec 31
2008 / 2009

Addtag ) ( Reorganizetags ) | Batchedit ) [ Close )




QC & OUTLIERS MANAGE

Study Tsavo Lion Study Map Satelite Eve n-t E d I-t O r
Sensor Type GPS
Animal Kiboche Aruba Lodge Mlimani
P Display Options 0 z / . z
Ha
Show/Hide Columns a / er Go Goshi
Timestamp Location Lat Location Long Manually Marked Outlier ‘ \
X
2005-10-17 00:00:54 -3.788 38.873 = [e )
2005-10-17 04:00:53 -3.810 38.928 = Midoma Bamba :
2005-10-17 08:00:48 -3.809 38.928
2005-10-17 18:00:47 -3.807 38.927
2005-10-18 00:00:54 -3.793 38.932 Jaribuni
2005-10-18 06:00:54 -3.783 38.941 V.
2005-10-18 18:01:24 3776 38.953 g
2005-10-18 00:00:48 -3.780 38.947 , Mweza 5y 107,
2005-10-18 06:02:23 -3.784 38.933 J R 7
2005-10-19 12:02:10 -3.500 39.411 true i ) _ Road Taru Di
2005-10-19 18:00:54 3784 38.931 Edit Attribute. €3 / SN
2005-10-20 00:00:48 -3.807 38.921 O True T / Samburu o Gotani
2005-10-20 06:00:41 -3.809 38.922 False kangd i o T f;f . Churnvi P i
2005-10-20 12:01:11 -3.812 38.924 ~ Not Set C ol R oy R Ty p
2005-10-20 18:02:40 -3.808 38.941 \ b Dololo e 7
2005-10-21 00:02:59 -3.808 38.940 hohakan: M EEn
2005-10-21 06:02:14 -3.836 38.983 Busho P
2005-10-22 00:00:53 -3.840 39.010 - !
2005-10-22 06:01:35 -3.835 38.956 4 Mtwapa
2005-10-22 18:01:42 -3.842 38.945
2005-10-23 00:01:18 -3.843 38.891 oy
2005-10-23 06:03:04 -3.825 38.897 #
2005-10-23 12:01:48 -3.825 38.897 ’ Mombasa
2005-10-23 18:00:50 -3.802 38.044
2005-10-24 00:00:53 3779 38.970 -
< T »
Hold shift or ctrl key to select multiple events.
Save Cancel




QC & OUTLIERS MANAGE

Data filters

A rgo S ¢ Filter duplicates

The filter will flag records for which all key attributes are duplicated.

. Available Attributes Key Attributes
D U p | | Ca-te Location Long Tag Id

Location Lat ‘_ Timestamp
Eobs Battery Voltage
Heading

Value Range

o Filter by value range
S p e e d The filter will retain records that match the ranges provided, and flag records outside the ranges.

(») Keep null values (_JRemove null values
(») Match all of the following () Match any of the following

N S -
| Location Error Numerical s« 3230 | Add |

' Remove All Filters |

Filter by speed (experimental)

Read about speed filter algorithms
Max. plausible speed (m/s): a5

Max. location error (m): 100

Used algorithm: © Valid anchor ' Longest consistent track ' Simple outlier




FILE CONVERSION ANALYZE

Download tracking data

Available Sensor Types
GPS

Filter by date

From: yyyy-MM-d select interval B

To: yyyy-MM-d

©Csv _ESRI shapefile
Excel 97 GoogleEarth (Tracks)
Excel 2007  'GoogleEarth (Home Range) (2

_!Include undeployed locations ()
_IInclude points marked as outliers ()
| Add UTM coordinates

£ Add study local time ()

Download Close




APl & SOFTWARE ANALYZE

£. Import Data
Plot Controls
2 |+ Visualization . X .
- Fraction of Time-lag Range igure Columns
0.001 1,000 eight
Y Filter Outliers @ 1 3
—_— @
G €& Time Subsetting ) ) ' '
PHelp
X Model Selection ‘—

(I Home Range :
[ 1. Empirical @D 2. Guesstimate X @ 3. Modeled Varlograms
[C) Overlap T
 7Help
R packase “move’”’ P R
p g Q@ Map
<8
£
s
N g
T s
W§ £ s
‘.‘.', e \
O
Time-lag (day)
-
e
-

R package and Shiny web app “‘ctmm”

Kranstauber et al. 2012, Journal of Animal Ecology
grthub.com/movebank Calabrese and Fleming 2016, Methods in Ecology and Evolution



PUBLIC OU TREACH

ot MaxPlanck ¥ 10:30 TO% 0% - wl! MaxPlanck <

Kolin

O BELGIEN TAachen DEUTSCHLA

White stork
Last GPS-position: Yesterday

Pius was born 10th of June 1999

15.02.2018, 00:00

Palma de Malloe

Jan, Feb
2018 2018

Explore Species Favorites Settings

Animal Tracker App, available on the Apple AppStore and at Google Play



ENV-DATA

Environmental Data Automated Track Annotation System
Link animal movement data to global environmental datasets

Annotate generic time-location records or areas

-:‘_‘- ,r-":~.‘b

funded by the Max Planck Society, NASA and NSk Dodge et al. 201 3, Movement Ecology



ENV-DATA

/5 products, 586 variables
lopography
Weather and climate
Surface temperature, vegetation, fire, land cover
Ocean surface conditions

Demographics

GlobCover land cover, 2009

movebank.org/node/660/



ENV-DATA

User interface to browse and select variables
Access Tiles from providers

Transform formats/projections

Galapagos Islands

Interpolate values }. St
. . %?ﬁ'ﬁ ,‘ :
Provide results and documentation iR U {
c.\‘, L

d Sy &
.‘ a

T \

Galapagos albatrosses

Net primary productivity

movebank.org/node/660/ Dodge et al. 201 3, Movement Ecology



MOVEBANK DATA REPOSITORY

Datasets are reviewed, published and receive a DO,

Science Advances,

Home News Journals Topics

Careers

Science Science Advances  Science Immunology  Science Robotics  Science Signaling  Science Translational

RESEARCH ARTICLE ETHOLOGY

Costs of migratory decisions: A
comparison across eight white stork

populations

Andrea Flack“%", Wolfgang FiedlerZ, Julio Blas?, Ivan Pokrovsky'-, Michael Kaatz*, Maxim
Mitropolsky®, Karen Aghababyan®, loannis Fakriadis’, Eleni Makrigianni’, Leszek Jerzak®,
Hichem Azafzaf®, Claudia Feltrup-Azafzaf®, Shay Rotics!’, Thabiso M. Mokotjomelall, Ran
Nathan'® and Martin Wikelskil-

University of Konstanz Library
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MOVEBANK DATA REPOSITORY

Datasets are reviewed, published and receive a DO,

Data from: Costs of migratory decisions: a comparison across eight white stork populations

When using this dataset, please cite the original article.

Flack A, Fiedler W, Blas J, Pokrovski |, Kaatz M, Mitropolsky M, Aghababyan K, Fakriadis Y, Makrigianni E,
Jerzak L, Shamina Flack A, Fiedler W, Blas J, Pokrovski |, Kaatz M, Mitropolsky M, Aghababyan K, Fakriadis Y,
Makrigianni E, Jerzak L, Azafzaf H, Feltrup-Azafzaf C, Rotics S, Mokotjomela TM, Nathan R, Wikelski M, 2016,
Costs of migratory decisions: a comparison across eight white stork populations. Science Advances 2(1):
e1500931. doi:10.1126/sciadv.1500931

Additionally, please cite the Movebank data package:

Flack A, Fiedler W, Blas J, Pokrovski |, Mitropolsky B, Kaatz M, Aghababyan K, Khachatryan A, Fakriadis |, Makrigianni
E, Jerzak L, Shamin M, Shamina C, Azafzaf H, Feltrup-Azafzaf C, Mokotjomela TM, Wikelski M (2015) Data from: Costs
of migratory decisions: a comparison across eight white stork populations. Movebank Data Repository.

doi:10.5441/001/1.78152p3q
D 0 Cite | Share
« Z

Abstract Annual migratory movements can range from a few tens to thousands of kilometers, creating unique
energetic requirements for each specific species and journey. Even within the same species, migration
costs can vary largely because of flexible, opportunistic life history strategies. We uncover the large extent
of variation in the lifetime migratory decisions of young white storks originating from eight populations. Not
only did juvenile storks differ in their geographically distinct wintering locations, their diverse migration

Package Identifier doi:10.5441/001/1.78152p3q O

PUBLIC patterns also affected the amount of energy individuals invested for locomotion during the first months of
their life. Overwintering in areas with higher human population reduced the stork’s overall energy
DOMAIN expenditure because of shorter daily foraging trips, closer wintering grounds, or a complete suppression of

migration. Because migrants can change ecological processes in several distinct communities
simultaneously, understanding their life history decisions helps not only to protect migratory species but
also to conserve stable ecosystems.

Keywords animal tracking, avian migration, Ciconia ciconia, Env-DATA, Movebank, movement ecology, white storks,

MPIO white stork lifetime tracking data (2013-2014)-gps.CSV view File Details

Download: README.txt (14.21Kb)
Download: MPIO white stork lifetime tracking data (2013-2014)-gps.csv.zip ( 24.20Mb )

University of Konstanz Library datarepository.movebank.org



TRAINING

Resource and step-selection models iIn Movebank, EnvDATA, R

Lectures & scripts: https://movebankworkshopraleighnc.netlify.com

AniMove Animal movement for

conservation: New Tools
for Data Management,
Visualization and Analysis

ICCB 2017 - Short Course

Cartagena, Colombia

ICCB| e
? nof

. 58 1+ \ }\, wWcs
= W~ 4’(\/\.?\?\ Colombia

Dr. Eliezer Gurarie

AB_O_VE Dr. Silvia Alvarez

amovee.wordpress.com animove.org



COLLABORATION

NCMNS, 20 [4

Tucker et al. 2018, Science

SCiEIlCe Home News Journals Topics Careers SCiGllce At

Login | My account | Contact Us

- o~

Become a member Renew my subscription | Sign up for newsletters = l

REPORT

Moving in the Anthropocene: Global e
reductions in terrestrial mammalian
movements

Marlee A. Tucker'*", Katrin Bohning-Gaese', William F. Fagan®*, John M. FryxellE, Bram Van Moorter®,
Susan C. Alberts’, Abdullahi H. Ali®, Andrew M. Allen®'® Nina Attias"?, Tal Avgarw, Hattie Bartlam-
Brooks'®, Buuveibaatar Bayarbaatar'®, Jerrold L. Belant'®, Alessandra Bertassoni'®, Dean Beyer.'"',
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Fiedler?, Christina Fischer"!, llya Fischhoff*2, Christen H. Fleming®#’, Adam T. Ford*, Susanne A.
Fritz'2, Benedikt Gehr**, Jacob R. Goheen®, Eliezer Gurarie®*®, Mark Hebblewhite*’, Marco Heurich*®4?,
A. J. Mark Hewisonw, Christian Hof', Edward Hurme®, Lynne A. Isbellwi‘], René Janssen”, Florian
Jeltsch??, Petra Kaczensky®*®, Adam Kane®*, Peter M. Kappeler*®, Matthew Kauffman®?, Roland

56 57 . £ . 40 59 44 - 22060 . 27
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HANK YOU!

% Sarah C. Davidson

Data Curator

Max Planck Institute for Ornithology
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