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Steps in the Analysis

• Scope the question

• Find before-and-after data

• Aggregate the data (as little as possible, but cognizant of underlying 
precision of georeferencing)

• Assess completeness before and after

• Compare where inventories are complete before and after

• Test for spatial autocorrelation (i.e., are there macro-scale patterns?)

• Explore and interpret species- and site-level changes





549,509,614 observational
records in Feb 2018

2,869,313 specimen 
records in Feb 2018



Old Data • Check all year/month/day 
formats for consistency

• Create time marker “Y-M-D”

• Check place for 
consistency/accuracy

• coordinateUncertaintyInMeters
< 5 km; if blank, retain

• Is lat-lon in the US and/or 
Canada?

• Does lat-lon match the 
county/state/country?

• Remove records with species 
names unclear or lacking

• Match taxonomy against an 
authority

• Shift taxonomy to (older) 
Sibley-Monroe arrangement

• Remove any duplicate records

4,843,222 old records  3,073,785 
usable unique records



New Data • Extracted all new data 
(2010 and after) <10 km 
from a key site

• Check taxonomy against 
SM list

• Remove domestics and 
uncertain names

• Remove ID errors and 
vagrants via filtering to 
species records <50 km 
from IUCN range outlines

• Analyze completeness in 
EstimateS, but down-
sample sites with >2400 
days of sampling

315,532,312 records initially … 🙄
31,280,623 records analyzed …







Species by Species Changes (sig only)

• Tympanuchus cupido 4 of 4 populations disappear

• Parus hudsonicus 10 of 13 populations disappear, one gain

• Lanius ludovicianus 27 of 54 populations lost, 13 gains
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Summary and Future View…

• Biodiversity information are reaching critical 
mass for interesting analyses that can 
illuminate biodiversity change on meso-time 
scales

• Requires careful integration of data from 
diverse sources and with diverse 
characteristics

• Will ideally combine with landscape-scale 
views of change
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