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Introduction

This article will provide instructions on how to access Movebank’s REST API (https://github.com/movebank/movebank-api-doc/blob/master/movebank-
api.md) using the HTTPCaller (http://docs.safe.com/fme/2019.0/html/FME Desktop Documentation/FME Transformers/Transformers/httpcaller.htm).
Movebank (https://www.movebank.org/) is a public database containing animal movement data from scientific studies all over the world.

In this demonstration, the HTTPCaller returns data on the movement of a bald eagle from a study based in British Columbia. The workspace will allow users to
choose one of the ten tagged birds from the study at run time. The HTTPCaller will receive a response from the Movebank API containing spatial and temporal
data about the selected eagle. Using the timestamp of each GPS reading, we will categorize the point locations by season to create a GeoJSON that displays

migratory patterns of the eagle throughout the year.
Movebank’s API requires Basic authentication which can be done using three different methods in FME:

* The Authentication option in HTTPCaller - Check the box to Use Authentication and specify Basic as your Authentication Method. Fill in your Movebank
username and password directly into the HTTPCaller. This method will be used in the following demonstration.

e The Headers parameter in HTTPCaller - use the Authorization header and encode your Movebank username and password in Base64 using this format
username:password

e Web Connection
(http://docs.safe.com/fme/2017.1/htm|/FME Desktop Documentation/FME Workbench/!INamedConnections/Using Web Service Connections.htm) -
Create an HTTP Authentication Service from Tools — FME Options — Web Connections. Once it is authenticated, you should be able to select it from the
HTTPCaller. This method allows you to securely share credentials using FME Server.
(http://docs.safe.com/fme/html/FME Server Documentation/WebUI/Web-Connections.htm#Managing)
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Although the Movebank API offers request URLs that return JSON data, the request URL that we are interested in only returns CSV. Since we are modifying the

request URL with each run, the Query String Parameters in the HTTPCaller will be used to improve readability and incorporate User Parameters. Because we are

making dynamic calls to an API that requires Basic authentication and returns CSV data, Movebank is the ideal API to handle in the HTTPCaller.

Step-by-step Instructions

1. Create a Movebank Account to Gain Permissions for Animal Tracking Data

Since Movebank data is managed by the owners of the respective study, permissions for data access can vary depending on the dataset needed. While some

studies require users to read and accept their terms of use, the data we are interested in only requires a username and password.

To get started, create a Movebank account (https://www.movebank.org/cms/movebank-main). Select Data > Map on the header, and then select Login on the

Map's banner menu.

Help Tools

Archiving

News

Search documentation

About

On the Login popup window, select Register. Once you sign up, check the email that is immediately sent containing an activation link. After activating your

account, return to the Movebank Map.

2. View the Metadata for the Bald Eagle Study

Using the Search bar, type in “Bald Eagles” and zoom into western Canada. You should see one green point near Vancouver, BC. Click on the point to view

additional information and select “Open in Studies Page”.
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The Study Details outline all the relevant information provided by both Movebank and the owner of the data. Note the Movebank ID number which is a unique

Download Files from a REST API Using FME

key for accessing the data in this study. We will use it later as a parameter in our request URL.

Studies

View o  Download . |Env-DATA

Study Details

Study Name
Contact Person
Principal Investigator
Citation
Acknowledgements
Grants used

License Type
License Terms

Study Summary

Study Reference Location
Longitude

Latitude

Movebank ID

Study Statistics
Number of Animals
Number of Tags
Number of Deployments
Time of First Deployed Location
Time of Last Deployed Location
Taxa
Number of Deployed Locations
Number of Records

GPS

About study details
Processing Status

Bald Eagle (Haliaeetus leucocephalus) in British Columbia

myleslamont {Myles Lamont)
myleslamont {(Myles Lamont)
not set

not set

not set

Custom

not set

Bald Eagle Tracking Alliance project monitoring the migration of

Bald Eagles in the Pacific Northwest.

-123.022
49.083
430263960

2018-01-19 18:00:00.000
2020-08-11 16:00:00.000
Haliaeetus leucocephalus

26678

Deployed (outliers) / Total (outliers)
26678 (0)/ 27402 (0)

Up-to-date

3. View Movebank’s API Documentation

Movebank’s APl Documentation (https://github.com/movebank/movebank-api-doc/blob/master/movebank-api.md) is shared on GitHub where additional
security, data access and authentication information is also detailed. Since we are creating a workflow that allows users to select a specific eagle at run time,

select “Get information about animals in a study” from the Contents.

o Get descriptions of entities in a study

m Get a description about a study

» Get information about tags in a study

» Get information about animals in a study

» Get information about deployments in a study

Note the request URL that we will be using to obtain a list of unique eagle IDs will take the form:

https://www.movebank.org/movebank/service/direct-read?entity type=individual&study_id=2911040
(https://www.movebank.org/movebank/service/direct-read?entity_type=individual&study_id=2911049).

Referring back to the Contents, now select “Get event data for an individual animal”.

o Get event data from a study

m Get event data with all event-level attributes

» Get event data with select additional event-level attributes

= Get event data for a single sensor type

= Get event data for an individual animal

= Get event data for a specified time period
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Note the request URL that we will be using to obtain tracking data for our selected eagle will take the form:

https://www.movebank.org/movebank/service/direct-read?entity type=event&study_id=2911040&individual_id=2911059
(https://www.movebank.org/movebank/service/direct-read?entity_type=event&study_id=2911040&individual_id=2911059).

4. Start FME Workbench

Select New workspace from the start-up page to open a blank canvas.

5. Add a Creator as a Trigger for the Workspace

Add a Creator to the canvas. The parameters can be left as default as this transformer is only used to initiate the workspace without having to input data.

6. Add an HTTPCaller to Set Up the First Call to Movebank

Connect your Creator to the input port of an HTTPCaller and open the parameters. Our first call to the Movebank API will use the request URL to get information

about animals in a study. Use the following request URL with the HTTP Method set to GET:

https://www.movebank.org/movebank/service/direct-read?entity_type=individual&study_id=430263960
(https://www.movebank.org/movebank/service/direct-read?entity_type=individual&study_id=430263960).

Change where the response body is saved to by selecting File from the Save Response Body To drop-down menu. For the Output Filename, select the ellipses to

choose a directory, making sure that you add “.csv” as a file extension onto the name of your output.

& ¢
&« ~ 4 » ThisPC > Deskiop > Eagles v @) | Search Eagles P
File name: | BaldEagles.csv .
Save as type: | All Files (*.%) o
v Browse Folders Save Cancel

Check the box to Use Authentication. Select Basic as your Authentication Method and enter your Movebank account's username and password.
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% HTTPCaller Parameters b4

Transformer Name; |HTTPCa|Ier_Z |

Request

Request URL: fect-reacentity.type=individual@study_id=430263960 | |

HTTP Method: | GET v Wi
> Query String Parameters
* Headers
2> Body
Response
Save Response Body To: |File 72

» Save Response Body To Attribute

* Save Response Body To File

Output Filename: lﬁd with APIs\Exercise E\OLrtput\EaIdEagla.cw"| we| |

File Path Attribute: |_response_file_path | A

nse Body To Folder

+ Response Header and Status Attributes

» Multipart Response Handling

* Concurrency/Looping Options
» [ Rate Limiting

» HTTP Client Options

? S5L/TLS Options
¥ [/ Use Authentication

Authentication Method: | Basic 5 |

Web Connection bt

HTTP Authentication Username: |5amp|euser | et
HTTP Authentication Password: |uuuu | b4

» [ Retry Failed Requests

Help % Presets ~ Cancel

7. Run the Workspace to Ensure that the CSV File is Saved in the Correct Directory

Click the green Run button. When the translation is completed successfully, check your directory to make sure the file was saved. Open the file in a text editor or

Microsoft Excel to view the data. The fifth column will show the individual bird IDs that we will be entering as a user parameter.

irth id lats
430731866
430731867
430731868
768159829
768161195
768162242
430731869
430731870
430731871
430270991
430731873
653162237

8. Create a User Parameter to Select an Individual Eagle at Run Time
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Right-click User Parameters in the Navigation pane and select Manage User Parameters. In the User Parameter manager, click on the green plus sign (+) in the

top-left corner, and then select Choice. This parameter will provide the user with a drop-down list of Bird IDs at run time.

% User Parameters for 'Main'

++sa>y e

Group Box

CIEEE N, [0 g

Choice

Color h
Datetime

File/URL

Download Files from a REST API Using FME

On the right-hand side of the parameter manager, configure the parameter as follows:

o Parameter Identifier: individual_id
* Prompt: Individual Bird ID
» Published: Enabled
» Required: Enabled
» Expand Choice Configuration:
o Dropdown: Enabled

Next, we'llimport the values. Click on the Import button then select from Dataset. The Import Wizard will open prompting you for a Format and Dataset. Set the

Format as CSV and choose your CSV file from the previous step as the Dataset.

*« Import Wizard

Select Source Dataset
Select a source dataset.

Reader

Format: | CSV (Comma Separated Value) v|

Dataset: p2\Getting Started with APIs\Exercise 2\0utput\BaldEagles.csv'| [ |

Parameters... Coord. System: | Unknown ~ |

Next = Cancel

X

Click Next. Change the Import from to Attribute values.

*« Import Wizard
Specify Import Mode and Select Feature Types

Specify whether to import data from the names or values of attributes found on
the selected feature types.

Import Mode

Import from: | Attribute values « ~

Feature Types

BaldEagles

|Q Filter | Select all Sorted

< Back Cancel
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Click Next and select id as both the Value and Display. Click Import.

Download Files from a REST API Using FME

® Import Wizard
Select Attributes

values from.

Value: |id

Display: |id

D Show format attributes

For each column you wish to import data into, select the attribute to import

Cancel

Alist of 12 individual eagle IDs will appear. Ensure the Default Value is blank, then click OK.

Parameter |dentifier:

[individual_id

Prompt:

[Individua gird 1D

¥ Choice Configuration

® Dropdown O List O Tree

Published [] Required [] Disable Attribute Assignment

Choices

Value Display

430270991 430270991
430731866 430731866
430731867 430731867
430731868 430731868
430731869 430731869
430731870 430731870

4+ — - » = =x
Allow Choice Edit:

No

List/Tree Settings

Allow Multiple Selection:

Allow Selection Ordering:

Import

Tree Node Defimiter:
Default Value:
9. Update HTTPCaller

We will reuse the HTTPCaller from before since we are done with this request. The next request URL will

receive tracking data for an individual from our eagle study:
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https://www.movebank.org/movebank/service/direct-read?entity_type=event&study_id=430263960&individual_id=<INDIVIDUAL
(https://www.movebank.org/movebank/service/direct-read?entity_type=event&study_id=430263960&individual_id=

<INDIVIDUAL) EAGLE ID>

We will use the Query String Parameters to break up the components of the URL. Enter the following URL into the request URL field and set the method to GET:

https://www.movebank.org/movebank/service/direct-read? (https://www.movebank.org/movebank/service/direct-read?)

Enter entity_type, study_id, and individual_id under the Name column of the Query String Parameters as three different rows. In the Value column, set the

entity type as event, and the study ID to 430263960. For the individual ID, click on the arrow that appears in the Value column when you click inside the cell.

Move your cursor down to User Parameter and then select individual_id.

Change the Output Filename to a directory of your choice renaming the file to TrackingData.csv.

X

10. Run the workspace to make sure the HTTPCaller is working

%" HTTPCaller Parameters
Transformer Name: [HTTPCaIIer
Request
Request URL: ice/direct-readt
HTTP Method: ~
¥ Query String Parameters
Name Value £
[ entity_type [ event
[ study._id ] 430263960
El individual_id {&_S(individua_l_i_d‘]
o= e e X xR
Headers
Body
Response
Save Response Body To: | File v
Save Response Body To Attribute
* Save Response Body To File
Output Filename: ‘d with APIs\ExerciseE\Output\TrackingData.cs\.r"| = |
File Path Attribute: I_response_file_path | i
ave Response Body To Folder

-

-

Make sure your User Parameter will be prompted every time you run the workspace by clicking on Run along the top toolbar and then Prompt for User

Parameters. A checkmark should appear next to this text. Run the workspace and you will be prompted to select an Individual Bird ID. Select the first value from

the list 430270991 and click Run. Check your directory to make sure the response body was saved, and that it contains data.

11. Add a FeatureReader (http://docs.safe.com/fme/2019.0/html/FME_Desktop Documentation/FME_Transformers/Transformers/featurereader.htm) to read in

your CSV file

Connect your HTTPCaller output to a FeatureReader. In the parameters, set the Format as CSV and use the arrow to the right of Dataset to specify the

_response_file_path attribute as your input. Set the coordinate system to LL84 and then expand Output Ports to select Single Output Port.
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%" FeatureReader Parameters e

Transformer Name: |FeatureRead er|

Reading

Reader

Format: | C5V (Comma Separated Valug) v |

Dataset: |¢ _response_file_path

Parameters... Coord. System: | LL34 v |

¥ Constraints

T i o

Feature Types to Read: l All Feature Types>

WHERE Clause

Spatial Filter: | <No Spatial Filter> v [

Max Features to Read:

* Schema/Data Features
[J Enable Cache
Output
¥ Qutput Ports
(O One per Feature Type
® Single Output Port
O Specified: o

Regenerate

Attribute and Geomnetry Handling

Help ~ ﬁprsets ¥ Cancel

Run the workspace with Feature Caching enabled to view the output in Visual Preview. You can choose any ID when prompted. The Generic port will have
hundreds to thousands of output features but if you click on the magnifying glass next to <Generic>, you will only see empty rows in Visual Preview. This is
because the attributes are unexposed. You can still see them by opening the Feature Information window (Ctrl + Alt + F) and selecting a row from the table.

Scroll through this window and you will see our five attributes.

individual_id (encoded: windows-1252) 430731866

location_lat (encoded: windows-1252) 49,095599

location_long (encoded: windows-1252) -122.999533

tag_id (encoded: windows-1252) 430266212

timestamp {encoded: windows-1252) 2018-02-09 22:00:00.000

12, Add an AttributeExposer (http://docs.safe.com/fme/2019.0/html/FME_Desktop_Documentation/FME_Transformer: nsformer: ri xposer.htm) to

reveal hidden attributes

Dynamic source data causes attributes to be hidden from a workspace so we have to expose them in order to use the attributes downstream. Connect the
Generic output port of the FeatureReader to an AttributeExposer. Fill in the Attributes to Expose using the five attribute names from the Feature Information

window in the previous step (you could also use Import on TrackingData.csv and choose Attribute Names instead of Values, if you prefer).
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# AttributeExposer Parameters x

Transformer Name: |AttributeExposer

Attributes To Expose

individual_id
location_lat
location_long
tag_id

timestamp

+ = a = x| X 0 Import ¥

Help {:‘iprse’u v Cancel

Run the workspace again and you will see that the attributes are now visible in Visual Preview.

13. Add a DateTimeConverter (https://docs.safe.com/fme/htm|/FME_Desktop_Documentation/FME_Transformers/Transformers/datetimeconverter.htm) to
reformat the timestamp attribute

To categorize our data by season, we have to first format the timestamp attribute to only display month and day. Connect the AttributeExposer to the
DateTimeConverter and open the parameters. Select the timestamp attribute from the drop-down menu next to the Datetime Attributes field. For Output

Format, enter %m%d. Click OK.

w* DateTimeConverter Parameters x
Transformer Mame: |DateTimeCom.rerter |
General
Datetime Attributes: |timestamp | aes| [T
Input Format: | Auto IS0 formats> ~.-| il
Output Format: | %em%d v | i
Repair Overflow: | Yes 2 W i
Passthrough nulls, empties, or missing: | No x| X
Preview
Preview Data
20220807134541.8392624-07:00 —> 0BOT
' Quick Reference
Help {"iplesets ¥ Cancel

14. Add a VertexCreator (http://docs.safe.com/fme/2019.0/htm|/FME_Desktop Documentation/FME_Transformers/Transformers/vertexcreator.htm) to create
point geometry

In the parameters, set the X Value as your location_long attribute and the Y Value as location_lat.
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%" VertexCreator Parameters

Transformer Name: |VertexCreator

General
Meode: | Add Point 5 ot
i Value: |@ location_long | >
Y Value: |¢ location_lat | i
7 Value: | | X
—— =
' Advanced

Help ﬂgresets A Cancel

15. Add an AttributeRangeMapper

(http://docs.safe.com/fme/2019.0/htm|/FME_Desktop Documen

seasons

The AttributeRangeMapper will create a new attribute based on numeric ranges. Select timestamp as the Source Attribute and set the Output Attribute as
Season. Since equinoxes and solstices vary by year, we will go by the 2022 calendar year to indicate start and end dates of each season. In the first row of the

Range Lookup Table, enter 0000 in the From column and 0319 in the To column. Set the Output Value as Winter. This indicates that from the beginning of the

ion/FME_Transformers/Transform rib

Download Files from a REST API Using FME

year (which would be 0101) to March 19th, the season is Winter. Repeat this process for the following ranges:

¢ From 0320 To 0620 — Spring

e From 0621 To 0922 — Summer
e From 0923 To 1220 — Fall

e From 1221 To 1231 — Winter

® AttributeRangeMapper Parameters X
Transformer Mame: |AttributeRangeMapper
General
Input Attribute: | € timestamp ) |

Output Attribute: |Season ¥

Range Lookup Table

From To Output Value 2

& o000 £ 0319 ] Winter

|E] 0320 F os20 1 spring

& o621 £ 0922 ] summer

£ 0923 £ 1220 O Fall

Bl £ 1231 ] Winter

E| Default: v
+ — & = = x | X I 0O Generate...
Help f‘iﬂrese’cs . Cancel

16. Add a GeoJSON writer for your output

Add a Writer and specify the Format as GeoJSON (Geographic JavaScript Object Notation). Write a file named EagleOutput.json to your desired output folder.

Ensure Feature Type Definition is set to Automatic. Click OK and you will be prompted to change the Feature Type Name - enter BaldEagle. Connect your

ngemapper.htm) to categorize dates into

AttributeRangeMapper to the Writer. If you look at the Published Parameters in your Navigation pane, you will notice a new one has appeared which asks users

to specify a destination for their output. Because every run may contain different data, it is important that users be able to specify a different file name to avoid

overwriting their data with every run.
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17. Run the workspace and ensure that the GeoJSON file is saved in the correct directory

You will be prompted to select a bird and a directory for your GeoJSON when you click the green Run button. Fill in the parameters and click Run. Once the

translation is successful, go to the directory to make sure the file was written.

#* Translation Parameter Values X

User Parameters

Individual Bird ID: | 430270991 w| |

Destination GeolSON File: }:arted with APls\Exercise 2\Output\EagleOutputjson”| e | |7

Save As User Parameter Default Values

Save As User Parameter Default Values

Options ~ Presets Cancel

18. View the migratory patterns of your select bald eagle

To view migratory patterns, you will have to symbolize your data by the Season attribute. There are many applications that will directly read a GeoJSON file (i.e.
QGIS, ArcMap). In this example, we will be using ArcGIS Online (you can also do a quick visualization by reading in the GeoJSON with FME Workbench and then
sending it to an Inspector transformer with a Group-By set on Season). Upload your GeoJSON file to ArcGIS Online as a hosted layer and open it in the Map
Viewer. When prompted to choose an attribute to show, select Season. The output map will vary depending on which individual ID you selected, but migratory
patterns should remain similar. In the Spring and Summer, bald eagles along the coast of BC tend to migrate North towards the Gulf Islands, whereas they fly

South in the Fall and Winter when temperatures drop.
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The data used in this article are available on Movebank (https://www.movebank.org/cms/movebank-content/data-policy) (movebank.org
(http://movebank.org), study name "Bald Eagle (Haliaeetus leucocephalus) in British Columbia, ID=430263960") and are published in the Movebank Data

Repository.
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