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Integrated Digitized Biocollections

Where does georeferencing fit into the digitization workflow?

Traditional approach: As complete records are entered, all
data, including georeferences are determined and entered.

Proactive approach: Due to the prevalence of GPS devices,
many modern collectors include georeferencing data which
can be entered/uploaded at the time a specimen is initially
cataloged. Each collecting locality gets named,
georeferenced, and entered. Collections at that locality are
all linked to the same event and are “automatically”
georeferenced as they are entered/uploaded.




/

A
N\

| a8 =}
ANEE
TN

vy
D
\"'
Integrated Digitized Biocollections

v

A\

4

Where does georeferencing fit into the digitization workflow?

* Newer approach for legacy data (especially for entomology):
Georeferencing becomes an activity focused on collecting
events and their localities and precedes specimen/tray-
based data entry. This allows records with identical or
similar localities to be parsed and pooled by technicians or
software that assign georeferences in bulk. Subsequent tray
or specimen records are linked to these georeferenced
localities.

WS
. . =SS,
* In bulk or individually based on known boundaries of 9@&@
counties, parks, preserves, sections, towns, or other areas
with a defined boundary and known extent. In these cases,
georeferencing is reported accurate to the known extent.
Such georeferencing can be accomplished in bulk through
database queries that insert centroid data into reference

tables.
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Georeferencing Data Elements

e Latitude (dd.dddd)

* Longitude (dd.dddd)

e Datum (coordinate system)
* Projection

* Precision

* Georeferencing method

e Georeferencing remarks



Georeferencing Methods and Tools

ArcGIS

Google Earth/Maps

Geolocate




Fle Edit View Bookmarks Insert Selecton Geoprocessing Customize Windows Help

DR2Es B + - |[1:20,000 1 Gl B @ | e | x2
QaAMNQEL e KT K@ g ArcMAP

[100%} @ B -

Editor ~ =

L
&
&
©
st
il

ers\Gil\Documents\FlatwoodsGroup
LinePoints_Final Lake Talquin

Power

°

= [ PowerlinePoints_2
.

= [ PowerLinePoints

°

sers\Gil\Documents\FlatwoodsGroup\Points_2011-05- o
‘Points_2011-05-16-17§ Events 2
* 4 ¥ &

S

B ‘Points_2011-05-16-17¢' -

isers\Gil\Documents\MapData\Powerlines

powerlines
\ow
FCL

Kris Kev Trl

= 5] ¢:\pataMaps 10\streetmap_na\data Aura Cavs

= B dtiesmjr.sdc

® [Z] Cities (60m-25m)
= cities.sdc
® [ Cities (25-5m)

# [ Cities (5-1.5m)
® [Z] Cities (1.5m-750k)
® [ Cities (750-300k)

= Cities (300-150k) Lake Talquin 2333 —
[+ Cities (150-100k) Ur2333 e S . <
® @ Cities (100-15¢) st SW*;;%?? Warion, g, 8
= 2P exits.sdc Yo, s : § —
% [7] Exits (Numbers) (15k-0) Youse Langf =
= 29 interstates.sdc 7 9 Ry
® [] Major Routes (50-25m) & Foy .
# Major Routes (25-5m) 2
& Major Routes (5-3m) 2 £
® [J] Interstates (3-1.5m) S . e U =
51 B highways.sdc = Npa[a‘,h\?ula National
H hig @ Forest
& % o National
® Roads (1.5m-750k) ﬁ*i Blus Boar Rd °
# [Z] Roads (750-300K) e ] %
# [] Roads (300-150k) o N o §
=l 29 mroads.sdc ) St
1 [2] Roads (150-50K) e 43;
=l [P streetscarto.sdc 4 Silver Heart Ln
# [] Roads (50-25k)
# M Roads (25-15k) 2
& Roads (15-5k) ;3
= Roads (5k-0) 5
=l [P rairoads.sdc Ur4304 E
® [Z] Rairoads (150-100k) 5 T o

® [7] Rairoads (100-25) crosk
Railroads (25-15k) e

# [2] Rairoads (15-2.5€)
oalen 4 'l

-84.516 30.43 Decimal Degrees




8; PhippsFarm.mxd - ArcMap - ArcView

File Edit View Bookmarks Insert Selecton Geopre g Customize Windows Help

I EEE O e

O Flower Field

[ Timber Oaks
]

O Longleaf Pine

[ Ground Cover Bottom i ' e : San
- g ) Drawbacks

O seepage

O BurnZones

C Requires assembling and fiddling with map layers

[ Farm Boundary

2 >, Potentially expensive

ek Requires expert knowledge and familiarity with GIS
and region

cuments\PhippsFarm\GIS

B rm_boundary

= eden_roads

760511.494 3380440.739 Meters




Open Source GIS

Q Quantum GIS VAPWIND®W

DIVA-GIS
Free, simple & effective



http://www.diva-gis.org/
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GEOLocate «# o

A Platform for Georeferencing Natural History
Collections Data

For Users:
* Overview
¢ GEOLocate Web
¢ GEOLocate 3.xx (standalone)
Global Expansion
¢ GEOLocate 4 xx (java client)
¢ Collaborative Georeferencing

Video tutorial on the
collaborative georeferencing
web client.

For Developers:

* Soap Services

® Rest Services (coming soon)
o WMS/WES Services (coming soon)

Collaborative
Web Application Web Services Desktop Application Java Client Application Georeferencing

ce collections data using
rowser. Quick and easy

oss platform Java application.
web services for

Integrate georeferencing into your The original standalone desktop C
s application.

eoreferencing
=

A Do (@ 05 1y g6 S11AM

= m Q R IRORY 8/10/2012 =

Currently integrated with Specify and Symbiota
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M;) Collaborative Georeferencing

The goal of this project is to provide a mechanism whereby groups of users can form communities to =
collaboratively georeference and verify a shared dataset. This collaborative georeferencing framework consists of S = *,
two end-user components: = Iy

1. A client application for reviewing and editing community records. Currently there are 2 applications =
available for this task:
© The GEOLocate desktop application
© The GEOLocate web-based collaborative client (click link to try it out)
2. Web-based data management portal for creating and managing communities, their respective users and

data sources

Management

portal . N

Shared community datasets created via the portal may consist of
multiple underlying data sources from either live DiGIR providers and’or uploaded text files. Support for TAPIR
providers is currently under development. Data are stored using the full Darwin Core 1.2 specification, but subsets
and/or alternatives schemas may be imported using the schema mapping interface. During import. data items are
automatically normalized. georeferenced and related to one another via a similarity index. This index is used to
identify all records that appear to describe the same collection locality regardless of syntax. During coordinate
verification, users have the option to re-classify records that were incorrectly related to one another.

Verification and correction of the computer generated geographic coordinates is accomplished using the
GEOLocate desktop application. GEOLocate allows users to login to their communities, retrieve and visualize
results, make any necessary corrections, provide additional comments, define errors as polygons. and save the
results back to the shared dataset. The verified results of georeferencing can then be downloaded via the portal’s
data management interface for re-import to the parent database.

To examine the gains in efficiency over traditional georeferencing 2100 randomly selected collecting events from
the TUMNH fish collection were imported and georeferenced using the collaborative georeferencing framework.
The TUMNH fish collection was georeferenced by hand in the mid to late 90’s and therefore provides a useful test
bed for assessing the efficiency and accuracy of automated methodologies. Of the 2100 records, 30% were
identified as being similar to other records and an additional 33% were duplicates leaving a total of 782 unique locations requiring correction, a 63% reduction in
effort overall.

Video Tutorials =

Bsan| (S @ ¢ fSlem@ TEOBOG .
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GEOLocate: Community Edition

Collaborative
Gegreferencing

- ———
username: password: LOGIN

Signin

GEOLocate: Community Edition

Welcome to the Tulane Unlv ity Museum of Natural History's Community Edition of GEOLocate. R M f

This site along with G te (version 3 and higher) and DIiGIR provider software form the eq u I res a ree accou nt
foundation of community- based georeferencnng, whereby participants form communities and pool

data to maximize efficiency of georeferencing.

Beta testing is now open, so if you are interested in using our software and services for
collaborative georeferencing please follow the registration link below. After personal review of
your registration information, you will be granted access to the system. Questions or comments
may be directed to Nelson Rios

ration is free and gives you access to restricted areas of this portal, where you can join or
Create a community. Read more about us

L Top of page.
© 2012 Collaborative Georeferencing
Last updated February, 2012
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GEOLocate Communu:y detlon

Collaborative
Gegreferencing

Welcome gnelson member since 1/29/2012 [ LOGOUT

Communities List Create Communities Join Communities Account Settings

Select a community and click "GO TO COMMUNITY" to navigate to that community's page. The
communities you own are marked with "="

/Ann Johnson *
Helen Roth *

Robin and Pat * :‘ Communities

My Communities

Rhynchosporat *
Duval *

GO TO COMMUNITY

T Top of page.
© 2012 Collaborative Georeferencing© 2012 Collaborative Georeferencing
Last updated February, 2012
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Welcome gnelson, member since 1/29/2012. | | LOGOUT
Community: Duval
Data Sources Members Member Email Settings

Data source management operations

T Add new community data source via DIGIR
' Add new community data source via CSV files

Click on an item's hearder to expand/collpase its content.

& community-wide

& Duvali date added: Wednesday, June 27, 2012
& Clay1 date added: Wednesday, July 04, 2012 Da ta SO u rce S
& Clay2 date added: Monday, July 09, 2012
& buval2 date added: Monday, July 09, 2012
Q‘ Nassaul date added: Sunday, July 29, 2012

L Top of page.
© 2012 Collaborative Georeferencing
Last updated February, 2012
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Welcome gnelson, member since 1/29/2012. | | LOGOUT

Community: Duval

Data Sources Members Member Email Settings

Data source management operations

C' Add new community data source via DIGIR
' Add new community data source via CSV files

Click on an item's hearder to expand/collpase its content.

&4 community-wide
& Duvall

& Clay1
Secondary name:
Path:

Type:

Owner:

date added: Wednesday, June 27, 2012
date added: Wednesday, July 04, 2012
Clay1
drive

csv
you

50
cached

Number of records:
Status:
Task: UPDATE CACHE | | VIEW CACHE |

VIEW CORRECTIONS

Records statistics:

Total corrected
specimen records
community-wide: 753

Sy

50 corrected
in this data sourc

Total corrected
localityrecords
community-wide: 618

e

47 corrected
in this data sourc

date addad: Mandav 1uly NG 2012

A Mo @S 0= oy g% S:18AM
N TR OR Y 8/10/2012
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E

Welcome gnelson, member since 1/29/2012. | | LOGOUT

Community: Duval
Dtz Soltee SR Members | memberEmail | Siinos;
User management operations

@ Define users working dataset
o Change users community access levels

' Invite users to this community

To define a working dataset, select the search parameters and users below, then click "SUBMIT
CHANGES".

Use [CTRL]=click to select multiple.

Community data sources: Countries:

Start

z]

5]

Duvall United States
Clay1
Clay2
Duval2
Nassaul ¥ L]
States/Provinces: Counties:
Florida Clay
Georgia Duval

Nassau

Community members:

gnelson (Gil Nelson)
KristenPapa (Kristen Papa)

Selected members queries, consolidated:

4|

No community members selected.

No community members selected.

Data sources Countries States/Provinces Counties

&4 communitv-wide

Click on an item's hearder to expand/collpase its content.

[HiDEFORM | [CcLEARFORM| [/SUBMIT CHANGES |

A o ) £5 87

122 AM
10/2012

[
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GEOLocate Collaborative Georeferencing Web Client (BETA)

reeniand

United
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e
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A

@ -
1 Burkina 4

Nicaragua x z : .
” Fasoy~
= WL e Guinea ko )|
L8 «Venezuela . ‘ : Cmrﬁ' N|g_e'r|
Y I+ Guyana) { p

&, MapLink, Tele Atlas 012 GoSBiErINEG], Maplink, T5ls Atiss - Tesms of Use| 68.86522, 54.66917.
orrect locality records 1

Available communities (check name to set): Data sources in selected community:

Usemame:

Password:
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1 possible location(s) found.

{

El*ing.-;.. ornot!
“Shaded circle=radius

of uncertainty.

-84.88312, 30.35167
L

Correct locality records

Comnatts Dt \;‘ Locality string e
Drawford Vicinity of Drawford. Pine flatwoods.; United States; Florida; Nassau; 30.347 REC RS it
C Draw polyzon

Next Record(s) ; 7481 Scleria triglomerata ; 5 :
eggiia ; ogged in as: gnelson
Correct Sm? Records(0) Calculated Coordinates ————
— Identical Records(0) e
__ Skpsskcies | Lon: -84.98028
Add Comments U. Radius: 3036 m

Logout

1 possible location(s) found.
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1 possible location(s) found.

basel ayer

@ Google Hybrid

@ Google Satellite

@ Google Streets

@ Google Terrain

@ Bing Hybrid

@ Bing Roads

@ Bing Aerial

@ ESRI USGS Topo USA

@ Mapnik (OSM)
overlays

[ Uncertainty Layer

™ Polygon Layer

[ Results

[ Most Accurate Result

-84.81960, 30.41060
Correct locality records 0

Community: Duval
rawford Vicinity of Drawford. Pine flatwoods.; United States; Florida; Nassau; 30.34722; -84.98028;

e tyii C Draw polygon
Next Record(s) Scleria triglomerata :
Record logged in as: gnelson

Correct M ecords) Calculated Coordinates ————

— dentical Records(0) e
__StpSekected_ | Lon: -84.98028

Add Comments J. i

Logout

1 possible location(s) found.

' Placemarker ¢ Measure
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1 possible location(s) found.

Greenville
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86  Andalusia

Uncertainty S D

o fama ; N
N /7 Valparaiso e

N A S

=Biloxi Uillian ¥ Pensacola

GLlf
= _\’li!‘oon | £ Panamag "
\ Csty' :\,auaway

uncertainty

INEGI Imagen

Correct locality records

Community: Duval

Drawford Vicinity of Drawford. Pine flatwoods.; United States; Florida; Nassau; 30.34722; -84.98028;

Next Record(s) : 27481 Scleria triglomerata
et I imilar Records(0)
dentical Records(0)
Skip Selected
Add Comments
gout

«Dothan y 75 Waycross

xEs )

e\ " # Hinesville]

Dawson = N\ Fitzgerald 3 /
\§ 5 Vo Jesup /)

+/Albany=oes Douglas (
:
d |

~Moultrie » \ Brunswick

Thomasville®

“Tallahassee.
&

rawfordville

3 Palm Coast:
; : % Daytona
Dars pattern: WOODS & Py ¥ Beach
8 Port Orange
De\'l_ona“\:.

' Placem " Measure
' Draw polyzon
logged in as: gnelson
Calculated Coordinates
Lat: 30.34722
Lon:-84.98028
U.Radius: 3036 m

Manual Edit ]

1 possible location(s) found.
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Welcome gnelson, member since 1/29/2012. | | Locout

Community: Duval

Data Sources Members Member Email Settings
Data source management operations

' Add new community data source via DIGIR
' Add new community data source via CSV files

Click on an item's hearder to expand/collpase its content.

& community-wide

& Duval1 date added: Wednesday, June 27, 2012
Secondary name: Duvall
Path: drive
Type: csv
Owner: you
Number of records: 50
Status: cached
Task: [[uPDATE cacHE |  [[viEw cAcHE |

Records statistics:

CORRECTIONS H H

Total corrected VIeW Correctlons
specimen records
community-wide: 753

N

P

40 corrected
in this data sourc

Total corrected
localityrecords
community-wide: 618

‘\\

22 corrected

in this data sourc
Q‘ Clay1 date added: Wednesday, July 04, 2012
& clay2 date added: Monday, July 09, 2012
& Duval2 date added: Monday, July 09, 2012
& Nassaul date added: Sunday, July 29, 2012

T Top of page.
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Welcome gnelson, member since 1/29/2012. | LOGOUT
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Community: Duval
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Download Options

® delimited text:
) CsVor @ tab

®) include polygons
size restriction:

©all
) 10k charaters or less
exclude all polygons

DOWNLOAD CORRECTIONS | ®) by specimen records / |

All checked columns will be downloaded.
'Showing 1 to 50 of 909.

‘ v InstitutionCode v CollectionCode Y CatalogNumber ¥ ScientificName

<<first <previous |12345678910...| next

[v] Country V] stateProvince [V] County vl Locality

format:

KML

¥l draw error polygons

2 ¥ draw uncertainty circles
W
W

-/ GLC

by locality records

‘ + 11 25808 24623 Amorpha fruticosa United States Florida Volusia On east side of St. Johns River; Pine Island State Preserve; .25 miles west of Orange City Hill; 3 miles west of US 17 and SR 15. Orange City Quad. Decidous hardwooed swamp.
| 25824 24635 Amorpha fruticosa United States Florida Volusia Collected [near] Highland Park Fish Camp.
25828 24637 Amorpha fruticosa United States Florida Volusia Along Kepler rd. just off e. Minnesota ave., DeLand.
26434 25155 Chamaecrista rotundifelia United States Florida Volusia
26602 26130 Crotalaria pumila United States Florida Volusia New Smyrna Beach Ca. nine miles south of New Smyrna Beach just north of Turtle Mound. Serenoa scrub on stabilized sand behind dune ridge of ocean beach; Glaucous leaved Sel
26604 26132 Crotalaria pumila United States Florida Volusia Not far from salt water; Turtle Mound about 8.5 mi. S. of New Smyrna Beach. Sandy soil.
26733 26274 Crotalaria rotundifolia United States Florida Volusia 1.5 mi. e. Astor Bridge. Loose sands of disturbed pine flatwoods.
26736 26277 Crotalaria rotundifolia United States Florida Volusia  Along State Rd. 40 (New Smyrna) about 2 mi. e. of Lake Winnemissette.
26737 26278 Crotalaria rotundifolia United States Florida Volusia Tomoka Game preserve Roadside, near bridge across Little Tomoka River, 2 1/4 mi. n. of Rollins Rd. gate to Tomoka Game preserve. Dry sandy soil.
27229 29451 Desmodium viridiflorum United States Florida Volusia Barberville By Fla. Rt. 11, 3/4 mile S of Fla. Rt. 40, generally E of Barberville. Sandy old field.
28935 29561 Galactia United States Florida Volusia 1 m. E of Astor. On wet sands of pine flatwoods.
} + 11 26912 29498 Galactia elliottii United States Florida Volusia Daytona Beach 6 mi. S Daytona Beach, Volusia Co., Fla. on E side of Halifax River. Sandy site.
‘ + 11 29756 Indigofera miniata var. leptosepala United States Florida Volusia New Smyrna Beach Turtle Mound Volusia county, ca. nine miles south of New Smyrna Beach just north of Turtle Mound. Serenoa scrub on stabilized sand behind dune ridge of ccear
| + 11 27835 30165 Medicago polymorpha United States Florida Volusia Pierson Rt. 1, Pierson In soil from indian mound, along St. John's River. v
<
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& Duval2 date added: Monday, July 09, 2012
& Nassaul date added: Sunday, July 29, 2012
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Wilma Apalachicola National Forest titi bog,
Appalachia National Forest, near Wilma. in a
17 17 Sarracenia flava USA FL Liberty sphagnous area, presently dry, titi bog. 30.088636 -85.038262 Georef Me!

N

Sumatra 11.5 miles northwest of Sumatra; slash
pine savanna. in open slash pine savanna, with
24 23 Sarracenia flava USA FL Liberty S. psittacina. 30.179543 -85.087362 Georef Me!

w

Hosford Apalachicola National Forest ditches at
roadside bordering longleaf pine, wiregrass
savanna, 14 miles S of Hosford, Apalachicola
National Forest. boggy ditches at roadside
4 195 195 Drosera capillaris USA FL Liberty bordering longleaf pine, wiregrass savanna. 30.313648 -84.957362 Georef Me!

Wilma Apalachicola National Forest titi bog,
Apalachicola National Forest, near Wilma. in titi
5 200 200 Drosera capillaris USA FL Liberty bog. 30.169997 -84.899559 Georef Me!

Sumatra ditch bordering pine flatwoods, 11.5
miles N of Sumatra. sandy peaty soil, broad
274 274 Drosera tracyi USA FL Liberty roadside ditch bordering pine flatwoods. 30.277722 -84.910505 Georef Me!

o

Sumatra Apalachicola National Forest flatwoods,
Apalachicola National Forest, by forest road 123,
0.5 mile from Fla. rd 379, NW of Sumatra.
7 459 459 Pinguicula pumila USA FL Liberty burned over longleaf pine flatwoods. 30.023252 -84.980563 Georef Me!

Sumatra pond along hiway 65 near Pleea
savannahs, 4 mi NNE of Sumatra. in shallow
water of Hypericum pond; near Pleea
8 520 522 Utricularia cornuta  USA FL Liberty savannahs. 30.073648 -84.953504 Georef Me!,
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