Georeferencing Specimen
Localities

Elizabeth Gijieli, Geographical Information Manager
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EXAMPLES

Feature — with Obvious Spatial Extent using GEOLocate

Feature — without Obvious Spatial Extent using Google Maps &
MaNIS Georeferencing Calc.

Offset — Distance at a Heading using Google Maps & the MaNIS
Georeferencing Calculator

Offset — Path using Google Maps and the MaNIS Georeferencing
Calculator



Feature — with Obvious Spatial Extent
Example: Lisbon Falls, Lisbon Co., Maine (U.S.)
Procedure:

. Use GEOLocate to find coordinates and radial for the
city

« Ensure coordinates are at corrected center of the city

. Edit radial to encompass area as precisely as possible
(snap to feature)

GEOLocate is best for ‘simple’ localities and to find offsets at a heading


https://www.geo-locate.org/web/WebGeoref.aspx

GEOLOCATE

GEOLocate finds
coordinates within
Lisbon Falls

Coordinates need
to be shifted to a
more appropriate
center

Uncertainty radius

does not encompass
T S s S ovrer G Becerien wir A entire area of

= E e N ) ._IARAY,

AR,
JSDA Farm Service Anencv | Terms of Use | Rebort a man error

UNITED STATES OF AMERICA




e org/web/WebGeoref.aspx

COORDINATE ADJUSTMENT

Lat: 44.008784

Lon: -70.056973
Uncertainty: 2800 meters
Edit uncertainty

Resize uncertainty to
polygon

Parse pattern: N/A

A

4D ar
Workbench 2 possible locations found

Georeference | | Options Clear Polygon Draw polygen Place marker Measure

Locality String: Lisbon Falls

Couantry: UNITED STATES OF AMERICA ¥ latitude: 44.008784 @) longitude: -70.055973 ¥ uncertainty: 2800 m
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43.9905800243,-70.0514999006,43.9905810243, -70.0515809006,43.9908840243,
-70.0524439006,43.9915970243,-70.0534149006,43.9926080243,-70.0563309006

¥ error polygon
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EDIT UNCERTAINTY

Resize
uncertainty to
polygon (faster
than manually
editing the
radius)

Note: polygon of
| | a4 city extent 1is
D ) ‘ : P8 not always

Georeference Options | | | Ciear Polygon Draw polygon Place marker Measure
Locality String: [Lisbon Falls

~ 295 L4
Couantry: | UNITED STATES OF AMERICA v ¥ latitude: 44.008784 ¢ longitude: -70.058033 ¥ uncertainty: 2481 m | ervor polygon 4 v /7 /) d I S I a e d k n O W n
laa. 08784 -70.058033 2481 . e Ix //
r 2%

State: Maine 143.9905800243, - 70. 0514999006 ,43 . 9905810243, -70. 0515809006 , 43 . 9908540243,

-70.0524439006,43.9915970243,-70.0534149006,43.9926080243,-70.0563309006 «

County: |Lisbon




Feature — without Obvious Spatial Extent

Example: Tabocal, Amazonas (Brazil)

. Use Google Maps to locate coordinates of the area

. Measure from the coordinates to the approximate
center of the nearest feature (of similar locality

type)
. Divide distance in half to approximate the radial

« Input information into the MaNIS Georef.
Calculator to find the uncertainty radius

Instructions are from previous version of the Quick Reference Guide (Wieczorek 2012) but in
agreement with the updated guide (Zermoglio 2020)



PINNING YOUR LOCATION
I’

-4.99116, -60.23642

Directions from here

Directions to here

What's here?

Search nearby

Print

Add a missing place

Add your business

Report a data problem

Measure distance

Google

To begin, right-click on the map where Google Maps displays the name of the location and
select the "Measure distance" tool




FIND NEAREST NAMED PLACE

e i ;

To find the nearest named feature you must pan around the map




Y4 Restaurants |sm Hotels

Measure distance

Total distance: 5.64 km (3.50 mi)

Vila Sao José is nearest; measure a straight line between centers of both features, then halve
distance = radial



RADIAL PROTOCOL

Radial: 5640m/ 2

= 2820 m

)
Measure distance

"\g)o SIICK ON the map 10 add 10 Yo

Ta bo ca 1 Total distance: 5.64 km (3.51 mi)

Imagery ©2022 CNES / Airbus, Landsat / Copernicus, Maxar Technologies, U.S. Geological Survey, Map data ©2022 United States Terms Privacy Send feedback



CALCULATOR PROCEDURE

GEOREFERENCING QUICK REFERENCE GUIDE p.3of 10

CALCULATION PROCEDURE
S (instructions on how to use the Georeferencing Calculator)

Locality Type: “Named place only"

Coordinates: Determine the coordinates for the named place as well as possible using
visible evidence near the label for the named place on the map.

Extent: Use half the measured distance from the selected coordinates to the center of
the nearest named placed. Make note of the measure and the nearest named place in

georeferenceRemarks.




LOCALITY TYPE

Georeferencing Calculator
Locality Type [Gengraphic feature only (e.g., Bakersfigld) v]
Locality Type = Geographic
feature only
Distance Converter: km I | km w

Scale Converter: ' mm wv | 1:24000 v[ I | km w ‘

Version 20210127en Copyright 2020 Rauthifior LLC

MaNIS Georeferencing Calculator

Undefined Area: Tabocal, Municipio Borba, Amazonas (Brazil)


http://georeferencing.org/georefcalculator/gc.html

COORDINATE SOURCE, FORMAT, DATUM, PRECISION

e Coordinate Source: Google
Maps > 2008

e Coordinate Format: Based
on coordinate source
(Google Maps) = decimal
degrees

e Datum: WGS84 (Google Maps)

e Precision (of the
coordinates): exact
(Google Maps)

[Engish  +] Georeferencing Calculator
Locality Type | Geographic feature only (e.g., Bakersfield) v
Coordinate Source | Google Earth/Maps =2008 v |
Coordinate Format | decimal degrees v |
Input Latitude [ ] Radial of Feature I__—_]
Input Longitude | | Measurement Error| |
Datum | (WGS84) World Geodetic System 1984 v | Distance Units
Precision [ exact v
| Caiculate || Copy || Gohere |
Latitude Longitude Uncertainty (m) Datum
| II I I |
Precision Date Georeferenced by Protocol
[ || {| | [ protocol not recorded v|
Distance Converter: [km v = |[km v |
Scale Converter: mm v |[1:24000 = -~ |[km v |

Version 20210127en Copyright 2020 Rauthiflor LLC

Undefined Area: Tabocal, Municipio Borba, Amazonas (Brazil)



LATITUDE AND LONGITUDE

[Engish ] Georeferencing Calculator
Locality Type | Geographic feature only (e.g., Bakersfield) v
Coordinate Source | Google Earth/Maps =2008 v]
Coordinate Format | decimal degrees v |
. . Input Latitude Radial of Feature
Latitude & Longitude do _ [ ] [
Input Longitude | | Measurement Error |:’
not nee d to b e entere d - Datum | (WGS84) World Geodetic System 1984 v | Distance Units
important Only when Precision [ exact v
calculating offset (Caicuiate )[ Copy ][ Gohere |
coor d i nates Latitude Longitude Uncertainty (m) Datum
I II I I |
Precision Date Georeferenced by Protocol
[ || {| | |protocol not recorded v |
Distance Converter: [km v | = |[km v |
Scale Converter: mm v |[1:24000 = ~ |[km v |
Version 20210127en Copyright 2020 Rauthiflor LLC

Undefined Area: Tabocal, Municipio Borba, Amazonas (Brazil)



RADIAL

Radial of Feature: calculated

. [Engish __ v] Georeferencing Calculator
radial of Tabocal e — f
ocality Type | Geographic feature only (e.qg., Bakersfield) v

Coordinate Source | Google Earth/Maps 2008 v |

. Coordinate Format | decimal degrees v |
Measurement Error: 1@m Input Latitude [0 | Radial of Feature
( S t an d ar d ) Input Longitude [0 | Measurement Err
. . Datum | (WGS84) World Geodetic System 1984 v | Distance Un a

= Error associated with the ,mmm' ]ﬁm 2]

georeferencer’s ability to

| Calculate || Copy || Gohere |

measure on t h € ma p Latitude Longitude Uncertainty (m) Datum '
I If | |
. . Precision Date Georeferenced by Protocol
Distance Unit: m (must reflect | |[2022-01-27700:06- | [rotocol not recorded v]
the two fields above)
Distance Converter: | km w | = | | | km w |
Scale Converter: | mm v || 1:24000 w | = | ” km w l
Version 20210127en Copyright 2020 Rauthifior LLC

Undefined Area: Tabocal, Municipio Borba, Amazonas (Brazil)



CALCULATE

Georeferencing Calculator

English v
Locality Type Geographic feature only (e.qg., Bakersfield)
Coordinate Source Google Earth/Maps =2008 v
Coordinate Format decimal degrees v
Uncertainty radius e -
. . . Input Longitude 0
1 S p r O Vi d e d 1n Datum (WGS84) World Geodetic System 1984 v

meters, regardless Predision
of the input unit

exact

v

Radial of Feature | 2820

Measurement Error |10

Distance Units|m w

@’ Copy | Gohere
Latitude Longitude Uncertainty (m) Dalti 7

0 0 2838 (WGS84) World Geodetic System 1984
Precision Date Georeferenced by Protocol
0.0000001 2022-01-27700:06:: protocol not recorded v

Distance Converter:
Scale Converter:

Version 20210127en

=
3
<

=| |kmv

3
3
<

1:24000

v=| Ikmv

Copyright 2020 Rauthifior LLC

Undefined Area: Tabocal, Municipio Borba, Amazonas (Brazil)




Offset - Distance at a Heading

Example: 5km north of Bani, Dominican Republic

Use Google Maps to locate coordinates of the city

Find radial by measuring from coordinates to the
farthest extent of the city

Input information into the MaNIS Georeferencing
Calculator to find the offset coordinates and the
uncertainty radius.

Note: Use GEOLocate when applicable (U.S., Canada, Europe)



COORDINATES & RADIAL

Total distance: 2.72 km (1.69 mi)

Locate coordinates of Bani center (18.2822270, -70.328719) and radial (2.72km to match offset




CALCULATOR PROCEDURE

GEOREFERENCING QUICK REFERENCE GUIDE p.6 of 10

CALCULATION PROCEDURE

S (instructions on how to use the Georeferencing Calculator)

cuiatior
| starting point”
Offset at a heading
Locality Type: “Distance at a heading” A/

Examples: "50 miles W
of Las Vegas®, "10 km | Coordinates: If “by road” or other path is specified in the locality description, use the
E de Amama” ! method under Offset Along a Path_ If the description could be interpreted reasonably
\ either by a route or by air, use the method under More Than One Possibility.
Otherwise, assume that the heading is “by air” and note this assumption in
georeferenceRemarks. In this case use the coordinates of the geographic center of
the named place as a starting point in the Georeferencing Calculator. These are not
the coordinates of the locality, which will be given in the fields to the left of the
Calculate button when it is clicked after all the fields above it have been entered.

_—_—_’

Extent: As for Named Places — Bounded Area or Named Places — Undefined Area,
as appropriate.




LOCALITY TYPE

Locality Type: Distance at a

heading

Offset at a

Georeferencing Calculator
Locality Type [Dis‘.ance at a heading (e.g., 10 mi E (hy air) Bakersfield) v]

Distance Converter:

Scale Converter:

[ km v| = km v |
mm7||1:24000 v|= - km v |

Version 20210127en

Heading: 5km N of Bani

Copyright 2020 Rauthifior LLC



COORDINATE SOURCE,

Coordinate Source: Google Maps >
2008

Coordinate Format: Based on
coordinate source (Google Maps)
= decimal degrees

Input Latitude/Long.:
coordinates must be entered in
order to calculate the offset
coordinates according to input
parameters

Datum: WGS84 (Google Maps)

Precision (of the coordinates):
exact (Google Maps)

Offset at a

FORMAT, DATUM, PRECISION

Georeferencing Calculator

English v

Locality Type LDistance at a heading (e.g., 10 mi E (by air) Bakersfield) v |
Coordinate Source | Google Earth/Maps >2008 v | Direction | degrees fromN v || |
Coordinate Format | decimal degrees v | Offset Distance I:
Input Latitude [18.282227044 | Radial of Feature| |
Input Longitude {-70.32871990 | Measurement Error l:
Datum | (WGSS4) VWord GEodenc Sysiem 1984 v | Distance Units
Precision [exact v] Precision

| Calculate || Copy || Gohere |

Latitude Longitude Uncertainty (m) Datum

I Precision JI Date " Georeferenced 1Iy Protocol ]
[ ||2022-01-27T00:06:|| | [protocol not recorded v |

Distance Converter:

Ikm v| =| |kmv
Immv”1:24000 v|=| |kmv

Copyright 2020 Rauthifior LLC

Scale Converter:

Version 20210127en

Heading: 5km N of Bani



OFFSET

Offset Direction: N

Offset Distance: 5(km) -
according to locality description.

Radial of Feature:
of offset)

City of Bani =

(Starting point

2.72(km)

Measurement Error:
Always use 10m (or ©.01km)

Distance Precision:
precision of 5km distance is 1km

* Maintain consistency in
measurement units

Offset at a Heading: 5km N of Bani

Georeferencing Calculator
Locality Type | Distance at a heading (e.g., 10 mi E (by air) Bakersfield) v |
Coordinate Source | Google Earth/Maps =2008 v ] Direction | N v | I

Coordinate Format | decimal degrees v| | Offset Distance [5 | |
Input Latitude [18.282227044 | Radial of Feature
Input Longitude {-70.32871990 | Measurement Error
Datum | (WGS84) World Geodetic System 1984 v | Distance Units
Precision | exact v | | Precisionl 1 km v| I
Distance Precision e ]
Latitude Longitude Uncertaiy 8 km N 1 ]
| If If |
Precision Date Georefd 8. 5 km — 0.5 km
2022-01-27T00:06: v |
I | I 8.25km — 0.25 km
8.75km — 0.25 km
Distance Converter: ml 8.6 km — 0.1 km
Scale Converter: mn| 8 0 km N 0.1 km
Version 20210127 rLLC
S 8.16km — 0.01 km
S8okm — 10 km
8ookm — 100 km
1000 km — 500 km




CALCULATE

Georeferencing Calculator
Locality Type | Distance at a heading (e.g., 10 mi E (by air) Bakersfield) v ]
Coordinate Source | Google Earth/Maps =2008 v ] Direction | N v ]
Coordinate Format | decimal degrees v | Offset Distance
Input Latitude [18.282227044 | Radial of Feature
Input Longitude {-70.32871990 | Measurement Error
. Datum | (WGS84) World Geodetic System 1984 v | Distance Units
Offset coordinates and Precision [xc 7] Precision [Tkm V]
are p TOV i d e d . Latitude Longitude Uncertainty (m) |Datum
[ 18.3274008 ||-70.3287199 ||5883 [(WGS84) World Geodetic System 1984 |
Precision Date Georeferenced by Protocol
[0.0000001 ||2022-01-27701:20:.{| | |protocol not recorded v
Distance Converter: [km | = |km ]
Scale Converter: | mm v ” 1:24000 v | = | ” km w l

Version 20210127en Copyright 2020 Rauthifior LLC

Offset at a Heading: 5km N of Bani



Offset - Offset along a Path

Example: 3km along Monte Plata—-Bayaguana Road, D.R.

Use Google Maps to locate road connecting the cities

Measure 3km along road in specified direction (from
Monte Plata toward Bayaguana) starting from first named
place and capture coordinates

Find radial by measuring from starting location of
gffsgt to farthest extent of linear feature within city
ounds

Input information into the MaNIS Georeferencing
Calculator to find the uncertainty radius.



Go Sle Monte Plata, Dominican Republic “ i m

Get directions My places - co 4 - -3 /
« &
y Map

Distance Measurement Tool

Click on the map to trace a path you want to
measure

3

Units:
® Metnc ~ English m feeling geeky

Monte Plata

B N .
Total distance: DS O-
0.00000 m

Delete last point Reset

Is CEVELIERE
TR

Locate road connecting the cities. Begin measuring offset from location where
road comes nearest to Monte Plata center



CO_?RDIMTES

GO gle Monte Plata, Dominican Republic

Get directions My places ™ co

Distance Measurement Tool

Click on the map to trace a path you want to
measure
Units:

® Metric * English I'm feeling geeky

Total distance: The page at https://maps.google.com says: 3

2.99999 km : :
Latitude and Longitude
Delete last pont | Reset " 37882003-69.7738963

oK Cancel

Zoom in and precisely measure along the road to the offset dlétance stated
(toward the city of Bayaguana); capture coordinates

RN
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Measure distance M +

The starting node of the ruler (1) marks the starting location for the offset,
the second node (2) marks the farthest reaches of the road within city limits;



CALCULATOR PROCEDURE

GEOREFERENCING QUICK REFERENCE GUIDE p.7 of 10

LOCALITY TYPE

CALCULATION PROCEDURE

(instructions on how to use the Georeferencing Calculator)

(ofrset

lDI’fset along a path
Examples: "7.9 mi N
Beatty, on US 98", "3
km en el Rio Jimenez
arriba de Anita
Grande”, "left bank of
the Mississippi River,
16 mi downstream
from St. Louis" “Ruta
Nacional 81, 8 km W
de Ingeniero Guillermo
Nicasio Juarez”

Locality Type: “Distance along a Path" €=

Coordinates: Find the center of the named place as you would for Named Place -
Bounded Area or Named Place — Undefined Area, as appropriate. Use a measuring
tool on a printed or digital map to follow the specified route for the given distance. Use
the end point as the coordinates. If no specific path is specified in the locality
description, be sure to note in georeferenceRemarks which path was measured.

Extent: As for Named Place — Bounded Area or Named Place — Undefined Area, as
appropriate.




LOCALITY TYPE

Georeferencing Calculator
Locality Type | Distance along path (e.g., 13 mi E (by road) Bakersfield) v
Coordinate Source | Google Earth/Maps >2008 v |
Coordinate Format | decimal degrees v |
. . . Input Latitude | | Radial of Feature
LOCﬁlltV Tvpe ¢ DlStance along a Input Longitude | | MeasurementError
p a t h Datum | (WGS84) World Geodetic System 1984 v | Distance Units
Precision | exact v | Precision
| Calculate || Copy ]| Gohere |
Latitude Longitude Uncertainty (m) Datum
| I I | |
Precision Date Georeferenced by Protocol
| ||2021-05-18T17:19:1|| | | protocol not recorded v |

Distance Converter: km w =| ” km v|
Scale Converter: mmv||1:24000 v|=| ”km vl

Version 20210127en Copyright 2020 Rauthiflor LLC

Offset Along a Path: 3km along Monte Plata - Bayaguana road (road 23) in D.R.



COORDINATE SOURCE, FORMAT, DATUM, PRECISION

e Coordinate Source: Google Maps

> 2008

e Coordinate Format: Based on
coordinate source (Google
Maps) decimal degrees

e Datum: WGS84 (Google Maps)

e Precision (of the
coordinates): exact (Google
Maps)

Georeferencing Calculator

English v

Locality Type | Distance along path (e.g., 13 mi E (by road) Bakersfield) v
Coordinate Source | Google Earth/Maps >2008 v |
Coordinate Format | decimal degrees v |

Radial of Feature | 13.45

L |
[ |

Datum | (WGSE4) World Geodetic System 1984 v ]

Input Latitude

Input Longitude Measurement Error | .0 q

Distance Units | km

Precision | exact v | Precision | 1 km

[ Calculate || Copy || Gohere |

Latitude Longitude Uncertainty (m) Datum
I I If I |
Precision Date Georeferenced by Protocol
( ||2021-05-18T17:19:1|| | [protocol not recorded v |
Distance Converter: km v | km w |

I km v]

Copyright 2020 Rauthiflor LLC

[mm v “ 1:24000 V|

Scale Converter:

Version 20210127en

Offset Along a Path: 3km along Monte Plata - Bayaguana road (road 23) in D.R.



RADIAL

Radial of Feature: Extent of the

linear feature within the bounds of Georeferencing Calculator
t h e s t ar t i N g 1 oca t i on ( C i t y 0 -F Locality Type | Distance along path (e.g., 13 mi E (by road) Bakersfield) v
. Coordinate S Google Earth/M =2008 v
Monte Plata). Enter extent in the G [Google EaritMape l
. . Coordinate Format | decimal degrees v |
same units as the offset distance LB % | ] Radial of Feature [ 13 457
Input Longitude [ | Measurement Error
M easurement E rPTOT: U se 1@m ( — [p)atu'm. | (WGS84) World Geodetic Syste.m 1984 v | Distance l-ln-its m
k ) recision | exact v | Precision | 1 km v
e ’ e 16 m | Calculate || Copy || Gohere |
Latitude Longitude Uncertainty (m) Datum
. . . | If I I I
D 1S t ance Pr ecision. D e p en d en t on Precision Date Georeferenced by Protocol
the offset distance. The 3km offset | ||2021-05-18T17:19:1|| | | protocol not recorded v |
= 1lkm distance precision.
Distance Converter: | km w | = | | | km w |
. . e Scale Converter: I mm v || 1:24000 | =| || km v |
D 1 s t a n c e P r e c 1 s 1 o n Version 20210127en Copyright 2020 Rauthifior LLC

3km = 1km

Offset Along a Path: 3km along Monte Plata - Bayaguana road (road 23) in D.R.



MANIS: CALCULATE

English v

Georeferencing Calculator

Locality Type | Distance along path (e.g., 13 mi E (by road) Bakersfield) v ]
Coordinate Source | Google Earth/Maps >2008 v |
Coordinate Format | decimal degrees v |
. . . . Input Latitude 0 Radial of Feature -1 3.457
Uncertainty radius provided in : | |
Input Longitude {0 | Measurement Error
meters Datum [ (WGS84) World Geodetic System 1984 v] Distance Units
Precision | exact v | Precision
[ Calculate || Copy ]| Gohere |
Latitude Longitude Uncertainty (m) gatum
|0 ||o || 13975 |[{wGS84) World Geodetic System 1984 |
Precision Date Georeferenced by Protocol
[0.0000001 |[2021-05-18T19:11:3)| | | protocol not recorded v

Distance Converter:
Scale Converter:

Version 20210127en

Offset Along a Path:

|km vl =| ”km v|
Immv||1:24000 v|=| ||km v|

Copyright 2020 Rauthifior LLC

3km along Monte Plata - Bayaguana road (road 23) in D.R.



QUESTIONS?

Google Maps
GEOLocate Web Application

MaNIS Georef. Calculator
Georef. Quick Ref. Guide

NYDBG



https://www.google.com/maps
http://www.geo-locate.org/web/WebGeoref.aspx
http://georeferencing.org/georefcalculator/gc.html
https://docs.gbif.org/georeferencing-quick-reference-guide/1.0/en/georeferencing-quick-reference-guide.en.pdf

CREDITS
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(2020 version)

The MaNIS Georeferencing Calculator is a JavaScript application used in finding an uncertainty radius that incorporates all possible
sources of error in the georeferencing process (tool: http://georeferencing.org/georefcalculator/ge.html, manual:
Ihttp://georeferencing.org/georefcalculator/docs/GeoreferencingCalculatorManual.pdf)
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