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Accuracy versus Precision

©CJCJ©),

High Accuracy Low Accuracy High Accuracy Low Accuracy
High Precision High Precision Low Precision Low Precision




Research
Vessel Name

R/V Station

Number

R/V Cruise
Number
Gear

Continent

Country

State

Locality Data

Locality Walepway
Description
Date
Collected
Time
Collectors
County
Locality

Remarks

Salinity
Dissolved
Oxygen
Temperature
Latitude
Longitude
Depth of
Capture
Geodetic
Datum
Permits



The biggest change in the coming years will be the recognition that
georeferencing is a key element of description, retrieval, evaluation,
visualization, and use in information systems of all types — not just in
geographic information systems and not just associated with maps and

geospatial datasets. It will be the realization that when informal
georeferencing with place names is linked to formal georeferencing with
coordinates or other spatial referencing systems, the result is new and
powerful capabilities for information retrieval and analysis. — Linda L. Hill,
Georeferencing: The Geographic Associations of Information, 2006.



Power of Distributional Records
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Power of Distributional Records
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Evolution of Georeferencing at NCSM
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Using paper maps

Using paper maps + mapping software
\) Using mapping software + established
georeferencing standards



Confidence Levels

Confidence Description
LO Precise location known
L1 The linear site is known to be no more than .5 mi. long.
L2 The linear site is known to be no more than 1 mi. long.
L3 The linear site is known to be no more than 2 mi. long.
L4 The linear site is known to be no more than 6 mi. long.
L5 The linear site is known to be no more than 25 mi. long. The Confidence Levels were taken from the Scale
L6 The I!near s!te does not exceed a d!stance equal to 1(2 the state. of Relative Certainty (with slight modifications)
L7 The linear site does not exceed a distance equal to diameter of the state. . . .
: : : : which was written by Dr. Eric H. Metzler and
SO Precise location known, plus/minus 200'". : _ o .
S1 Location known to be within a circle 1/4 mi. in diameter. published in the Association of Systematics
S2 Location known to be within a circle 1/2 mi. in diameter. Collections October 1994/ vol. 22 no. 5 newsletter.
S3 Location known to be within a circle 1 mi. in diameter.
S4 Location known to be within a circle 2 mi. in diameter.
S5 Location known to be within a circle 5 mi. in diameter.
S6 Location known to be within a circle 15 mi. in diameter.
S7 Location known to be within a county.
S8 Location known to be within 1/2 of the state.
S9 Location known to be within the state.

S10 Location unknown.



Revitalizing our Georeferencing Standards

Locality Data Duplicate FilterFieldNo. | Prev.Record | Update New
Current | (B Print
Entry Form Record End Filters | NextRecord | Status Close
figldlocHlity #: §1AD-0003 collector: §|Dan Macguigan, Maria Comea, Lairy Bowman, Alsx
confinent/acean. f|North America = Doirburg
eean subbasin - day 15 [month: fewgest ™ (< ear [ 2015
dhainage: || 0060-003 [=]
countiy: B[ Urited States = remarks: J|None
state/province: JNorth Carolina -
county/subdiv: | Columbus - —_—
gear: | szine
ocalty: B accarnam River, South of dam beginning at
terminus of Wactamaw Shores Road (SR 1967), permits JiNC\/RC 15-SFCO0014 [=] a FIELD DESCRIPTION EXAMPLE(s)
ca. 131 kiometers WS Balion] research vessel/onise #/station # [[n/a
depth of sapturs: /14 fest The harizontal distance from the locality describing the smallest circle containing If coordinates are verbatim from
bee iR = fire: 11001340 12 |Coordinate Uncertainty in Meters |the whole of the location. (See Georeferencing Examples) uncertainty cannot be determineq
starting latitude: N starting lat dd: 34 268340 silF |
starting longitude: [\ staiting long dd: 78.523560 | old accession number. Enter geodetic datum from ariginal field notes, if known. If not known, enter "n/k".
ending latitude: ending lat dd: accession number: 13130 13 Geodetic Datum When assigning coordinates, iden ic datum from mapping source. NAD27, NAD83, WGS84 This field is only left blank if coor
]
ending longitude: ending long dd Copy Lat/Long for cataloged lots -
coordinate uncattainty in meters: 247 geodetic datum: || WG584 [=] DeLorme g} ggg Eutem\gunus :rys;\elu:as \l l\ss‘uz sargpﬁ\;d], in 95%) A well-known Text (WKT) representation of the shape (footprint, geometry) that
f7a ey sox_americanus [1 issue sampled, In 302 i not defines the locality. Polygon is entered in database as POLYGON(lat,lon)() with If coordinates are verbatim, no co
polygon faatprint: | POLYGOMN(lat lon)(34. 26054, -78 523147 34. 260026, Copy Lat/Long for F1394 Gambusia holbonki e 1 whils in 95511 fissue samnlsd 1 Retained ) ) ) ty. Polve ( 1 . o w
78.523104,34. 259553, 73 522954 34. 065193 - GEOLocate Record: H 4 10f4 [ Mo Filter | [Search 14 |Polygon Footprint string of coordinates entered between the parentheses. (See Georeferencing Examples) enter "n/a".
79.522868,34.259015. 7% ?2234734'25393” e | spovies -t | discaded - | oheeived/ieleased - A A list of maps, gazetteers, or other resources used to georeference the Location,
getreference souioes [0 <Lams Topo Noith America §0, GEOLacale - Goagls Salclie =/ " described specifically enough to allow anyone in the future to use the same
int Radius
georeference protacal: || Georeferencing Guick Fieference Guide (Wieczorek ot ol 2012) [ : 15 |Georeference Sources resources. (See Georeferencing Examples) If coordinates are not assigned, el
R o Record: No Fitter | [Search [ D
A description or reference to the methods used to determine the spatial footprint,
e |A|e>< Domburg B[ | 6 Jan 2016 16 |Georeference Protocol coordinates, and uncertainties. (See Georeferencing Examples) If coordinates are not assigned or,
i I - | Enter assumptions made in brackets, which are in addition or opposition to formal
canfidence.
[georeferencing standards outlined in Georeference Protocol. If there are no
confidence explanation | | n " -
17 |Georeference Remarks remarks, enter "None". (See Georeferencing Examples)
18 |Georeferenced By Enter name of individual who georeferenced locality. If coordinates are not assigned or,
19 Date Enter date Georeferenced from calender. This field is only left blank if coor
Enter the names of persons who participated in the actual capture of specimens.  [Alex Dornburg, 1.E. Cooper, Gabriela M.
20 |Collector Enter: first name, middle initial, and last name. If callectors unknown, enter "n/k". [Hogue, J. Michael Fisk If full first or last name is unknow
If day unknown, enter "n/k"; if m
X Enter date specimens were collected. Three separate fields: Day - 2 digits, Month - Clicking on the "day" button prod
21 |Collection Date text, Year - 4 digits. 06 April 1997 collection date, which should be
Enter any additional remarks regarding locality in original field notes. If there are
no remarks, enter "None". Any georeferencing remarks should be entered in the
22 k Georeference R ks field.
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Incorporation of New Georeferencing Methods

Training & testing Additions/Changes

New Revitalized
Standards in Use!

“THE COMPUTER SAYS | NEED TO UPGRADE MY BRAIN
TO BE COMPATIBLE WITH ITS NEW SOFTWARE."




Issues with Georeferencing
Vague Locality Information
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Issues with Georeferencing
Vague Locality Information

i Lttﬂe_@;ér

g i

g
LT
"\I'irm_ml_u

¥ Litﬂ_;River -

Little River, North Carolina



Violin plot = Box plot + rotated

Box plot
P kernel density plot on each side
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The Funding Problem




The Funding Problem
High Throughput versus Research Ready

High throughput and research ready...why? Staff! Not high throughput but research ready...why? Staff!



Verbatim Coordinates = ca. 5 minutes
1 person/6 hours per day = 72 localities/day
1 month (20 days) = 1440 localities/month

5 people/6 hours per day = 360 localities/day
1 month (20 days) = 7200 localities/month

Other localities = ca. 9.5 minutes
1 person/6 hours per day = 38 localities/day
1 month (20 days) = 758 localities/month

5 people/6 hours per day = 189 localities/day
1 month (20 days) = 3789 localities/month



How do we ensure that Uncertainty Data is used by
anyone that uses our data?
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How can we best communicate to funding agencies
the need to use these methods/standards?



Are the protocols and standards that we have
right now flexible enough for every situation?



What can we do to further help museums in
their implementation?






Etheostoma collis
Carolina darter



Etheostoma collis
Carolina darter
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The Art of Georeferencing

® SavingSpecies/Globaia, 2012

Questions?
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