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Introduction- EBAR

* Partnership between NatureServe
Canada, Wildlife Conservation Society
Canada (WCSC), Key Biodiversity Areas
Canada, Birds Canada, Environment and
Climate Change Canada

* Based on work from NatureServe
Programs, including Northwest Territories,
British Columbia, Oregon, Wyoming
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Introduction- EBAR

" Verna’s Flower Moth
SARA recovery strategy 2016

* EBAR maps support various initiatives
* Environmental impact assessments

 Committee on the Status of Endangered
Wildlife in Canada (COSEWIC) status

assessments
* Species At Risk Act recovery action plans T3 ¥ SR E R
* KBA identification AR I3 i e

COSEWIC assessment and
status report 2016

* Provincial and Territorial Species at Risk
programs and legislation
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Ecosystem-based Automated Range (EBAR)

Objectives

* Best available species
occurrence information

* Efficiently reviewed by
species experts

* Provide access to reference
information

* Freely and publicly available
outputs (PDFs and spatial
data)
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I Presence Expected Ecosystem-based Automated Range (EBAR)
Historical Date Generated: January 19, 2022; Version: 1.0; Stage: Expert Reviewed; Scope: Global
Synonyms Used: None
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Why Range Maps?

Habitat Suitability Model

{q NATURESERVE
CANADA

Species Ranges

B Present ‘
[0 Presence Expected |

Occurrence Data

Source: Guide for Optimal Habitat Attributes: Swift Fox (Vuples velox). June 2020.

Saskatchewan Prairie Conservation Action Plan. 22 pp.

Precise and Variable Accuracy

Historical

"

Accurate and Least Precise

Most Accurate and Precise
Fine - Coarse
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Ecoshape Mosaic

Canada, Continental US, and Mexico

Ecoshapes represent unique
ecological areas

Regional use and adoption more
important that country-wide
consistency

Data sources:

e Canadian jurisdictions (Ecodistricts,
ecosections, or similar)

* EPA (Level Ill Ecoregionsin Alaska, Level
IV in Contiguous US)

* INEGI (Level IV Ecoregions- Mexico)

EBAR compiled existing datasets into
mosaic
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EBAR Range Mapping Process

Data Mining

Collect data from
various sources to
create accurate range

maps from best

available data

Auto-
generation

Python code used to
populate ecoshapes
with species presence
information

@

Expert Review

Experts efficiently and
securely provide
feedback on range
maps using the online
EBAR Expert Review
Tool

[

Publication

Range maps are
publicly available online
at no cost in pdf and
geospatial data
packages

# NATURESERVE
CANADA

Continual
Improvement

As new data or
expertise is available
improvements can be
made to range maps

using online app



EBAR Range Mapping Process

Data Mining

Collect data from
various sources to
create accurate range

maps from best

available data

Auto-
generation

Python code used to
populate ecoshapes
with species presence
information

@

Expert Review

Experts efficiently and
securely provide
feedback on range
maps using the online
EBAR Expert Review
Tool

[

Publication

Range maps are
publicly available online
at no cost in pdf and
geospatial data
packages

NATURESERVE
CANADA

Continual
Improvement

As new data or
expertise is available
improvements can be
made to range maps

using online app



Data Acquisition

Data Mining é

R scripts to download data from
online platforms

e
Import 37

Python tools to import spatial/tabular
data and manage taxonomy

—
Database —

Built on ArcGIS Enterprise/Server and a
PostgreSQL geodatabase running in the
Microsoft Azure cloud

NATURESERVE
CANADA

NatureServe

Network Data iNaturalist.ca

Academia/ i, D | Online
Museums —— Platforms

Range Maps/ naX¥
Critical Habitat

‘H Literature
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Data Acquisition

Cleaning =)

Exclude records with:
* missing date or coordinates
e uncertainty distance >32km

» fossils and non-research grade
data

Duplicate management
* Filter by provider unique ID

 Detect and remove records with
identical species, location, date

Extracting dates from text

NATURESERVE
@ CaNADA

NatureServe iNaturalist.ca
Network Data N :

Academia/
Museums

Online

P .
& Platforms

Range Maps/ o ] .
Critical Habitat titerature
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Data Acquisition - GBIF

Data downloads N,

Use R Statistical software

Can download multiple
species at a time

Select variables you want to
include

Remove fossil records

) studio

Online

Platforms

AL GBIF
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Github repository for GBIF R Code

https://github.com/NatureServe-Canada

Issues

Pull requests

Marketplace Explore

NATURESERVE
CANADA

'y

@ NatureServe-Canada / SpeciesDownload ' Public

> Code () Issues I Pull requests (*) Actions 5 Projects M Wiki @ Security [~ Insights i3 Settings

¥ master ~ ¥ 1branch © 0tags Go to file Add file = m
amlimiller Update README.md 6c12346 28 days ago G) 13 commits

M GEIF_rCodeR Update GBIF_rCode.R 11 months ago

™ README.md Update README.md 28 days ago

[ SPOCC_rCode.R Update SPOCC_rCode.R 28 days ago

[ eBird_rCode.R Add files via upload 29 days ago

README.md &

SpeciesDownload

R code for downloading species observation data from GBIF, VertNet, iDigBio, iNaturalist, and eBird
Project: Ecosytem-based Automated Range Mapping (EBAR)

Credits: Gabrielle Miller, Christine Terwissen, R package providers documented within

© NatureServe Canada 2022 under CC BY 4.0 (https://creativecommons.org/licenses,/by/4.0/)

<2 Edit Pins ~ @ Watch 2 -

About 33

R code for downloading species
observation data from GBIF, BISON,
VertNet, EcoEngine, iDigBio and
iNaturalist

[0 Readme
o7 0stars

& 2 watching
% 0forks

Releases

No releases published

Create a new release

Packages

No packages published

Publish your first package
: : 13


https://github.com/NatureServe-Canada

.GBIF R Code in action QELEEESERVE

library(rgbif)
library(tidyverse)

#List species you would like to search
list sciNames <- c(“Vulpes velox")

#Search for the taxonKeys of the species listed above, including subspecies and varieties

keys <- lapply(list sciNames, function (x) name suggest(x, rank=c("species", "subspecies", "variety"))) %>%
bind rows () $>% B N
select (key) %>%
unlist (use.names = F)

#Search for the GBIF occurrences for the species listed above (*Note make sure you review the limit (default is 500, hard maximum is 100,000)
based on the number of occurrences likely to be returned*)
GBIF occ <- occ_search (taxonKey = keys, return="data", hasCoordinate = TRUE, limit= 60000, fields=c('occurrencelD',6 'gbifID', 'scientificName',
'locality', 'stateProvince',
'individualCount', 'decimalLatitude', 'decimallongitude', 'coordinateUncertaintyInMeters', 'day', 'month', 'year', 'basisOfRecord’', 'institutionCode', "ide
ntifiedBy', 'dateIdentified', 'license', 'recordedBy', 'issues', 'references', 'geodeticDatum', 'countryCode', 'informationWithheld', 'verbatimLocality"','o
ccurrenceRemarks', 'species')) . . .

NOTE: We are currently working on improving our code to

#Identify taxonKeys that returned GBIF occurrences

GBIF names <- GBIF occ 5> include a DOI and citation with each download
sapply (., nrow) %>%
unlist(.) %>%
names (.)

#Merge data into single table for export
GBIF data <- GBIF occ %>%

.[EBIF_names] o>

do.call (bind rows, .)

#Remove Fossil records
GBIF sub <-subset(GBIF data, GBIF dataSbasisOfRecord != "FOSSIL SPECIMEN")

#Export as csv to specified folder

write.csy(GBIE sub, "C:/Desktop/GBIF Data.csv") Exported csv files are then imported into our database!

14



t?” NATURESERVE

Data Acquisition - Challenges CaNADR

* Dealing with duplicate data points across data sources
e Ex. iNaturalist.org and GBIF have a lot of overlapping data
* |dentify duplicates within datasets using unique IDs (when available)

* Prioritize providers when records have identical species, location, date (for
example iNaturalist over GBIF)

* In future we want to investigate original provider IDs where providers are
already sharing data

* Moving towards a DOI system when citing data providers

* Cleaning data and managing “bad data”
* Flagging data to exclude from range maps and from future imports



EBAR Platform Architecture R ruSen

Azure Cloud-based Windows Server E

EBAR Reviewer App
(Invited Experts)

Geodatabase ArcGIS Web
(PostgreSQL) Portal/Server Server

PDF and Spatial Package
Download (Public)

EBAR ArcGIS Online App
(Public)

ArcGIS Pro, R Qi QGIS

(Internal) ArcMap (Internal)
(Internal) 16
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Geodatabase

4 [ ] Ecoshape

-

4 [ ] InputPoint
&

4 [ ] InputLine

4 [ ] InputPolygon

4 [ ]| EcoshapeRangeMap

- Present

- Presence Expected
Historical

4 [ ] RangeMaplnput

4 Standalone Tables
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BIOTICS_ELEMEMNT_MATIOMAL
DatasetSource
EcoshapeReview
EcoshapeSource

Expert

InputDataset

InputFeedback

Jurisdiction

RangeMap
RangeMapEcoshape
RangeMapEcoshapelnputDataset
Restricted)urisdiction5Species
Review

Secondarylnput
SecondarySpecies
SecurityRequirement
SecurityRequirementExpert
Species

Synonym
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RangeVersion
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RangeStage
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RangeMap5cope
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Geoprocessing Tools CaNaDn
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m File  Edit View Project Debug Test Apalyze Tools Extensions Window  Help Search (Ctrl+ Q) el EBARTools
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Build EBAR Download Table
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README.md
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Import Tabular Data
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Auto-
generation

Python code used to
populate ecoshapes

with species presence

information

EBAR Range Mapping Process

@

Expert Review

Experts efficiently and
securely provide
feedback on range
maps using the online
EBAR Expert Review
Tool

[

Publication

Range maps are
publicly available online
at no cost in pdf and
geospatial data
packages

NATURESERVE
CANADA

Continual
Improvement

As new data or
expertise is available
improvements can be
made to range maps

using online app

19



# NATURESERVE
CANADA

Expert Reviewed

EBAR Species Range Development

Auto-generated

Species Data
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Find address or place
\
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[~~THOMESON
PLATEAU

+3
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‘4| 1100.092 51.767 Degrees. {6
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EBAR Expert Review Tool

EBAR Reviewer 2

NatureServe Canada

(TR 0 e L,

Presence Markup

Custom
D Add/Change
h Remove

Species Range Ecoshapes (generalized)

. Present

- Presence Expected

Historical

&
Species Range Inputs ’.

SOUITH

Species Range Non-restricted Inputs

O

o

Esri, USGS | Esri, HERE,

SANDIHIPEES
Garmin, FAO, NOAA, USGS, EPA, NPS | Esri, HERE

NATURESERVE

<

&

‘ Mammals v ’

‘ Vulpes velox v ‘

Range Version: 1.0
Stage: Expert Reviewed
Range Map Scope: Global

Species Information: go to NatureServe
Explorer

Metadata: Input Records - 855 BISON, 1175
FWMIS, 947 GBIF, 981 iDigBio, 3 iNaturalist.ca,
81 iNaturalist.org, 781 MT Animal
QOccurrences, 650 MT Observation Points, 2 MT
Ranges, 67 SD Element Occurrences, 19 SK
Element Occurrences, 179 SK Source Feature
Points, 351 SK Source Feature Polygons, 1868
US Element Occurrences, 5 US Source Feature
Polygons, 97 VertNet; Expert Reviews - Colleen
Matzke

Primary Species Name - Vulpes velox (Say,
1823)

Overall Feedback
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Publishing EBAR Maps

EBAR webpage on NatureServe
Canada website:
https://www.natureserve.org/canada/ebar

e Documentation on data model and workflows

* Map download by species and taxonomic group
* Training materials for expert reviewers
* Maintained priority species lists

ArcGIS Online:
https://www.arcgis.com/apps/webappview
er/index.html?id=1027bc16ec2f48419c8029

{q NATURESERVE
CANADA

CanaDA

ffea5ee3bl

ESRI Living Atlas

NatureServe Explorer Pro

2 NATURESERVE

NatureServe Canada's Ecosystem-based automated range maps (EBAR) initiative is developing publicly

accessible range maps for priority species

EBAR Range Mapping Project Overview

DOWNLOAD MAPS

22


https://www.natureserve.org/canada/ebar
https://www.arcgis.com/apps/webappviewer/index.html?id=1027bc16ec2f48419c8029ffea5ee3b1

https://gis.natureserve.ca/download/EBAR104178.pdf

Vulpes velox

I Present
I Presence Expected

i" NATURESERVE
CannpA

Ecosystem-based Automated Range (EBAR)

Historical Date Generated: January 19, 2022; Version: 1.0; Stage: Expert Reviewed; Scope: Global
Synonyms Used: None
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