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North America Detected Via Integration of
Specimen and Observational Data
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Numerous climate change effects on biodiversity have been anticipated and documented, inc . . . . h .
range shifts, phenological shifts, and breakdown of interactions in ecological communities, yet 1 Peer J lnvent()r]ed SlteS fOl‘ blrds 1n Mechoz

of different climate drivers and their relationships to other agents of global change (for example o N o o e
use change) remains relatively poorly understood. This study integrated historical and current k basellne sites for measuring faunlStIC
distributions of 115 Mexican endemic bird species to document areas of concentrated gains and h
local communities, and then related those changes to climate and land-use drivers. Of all drivel C ange
relatively coarse spatial resolution, only temperature change had significant impacts on avifaun
precipitation change nor human impact on landscapes had detectable effects. This study, condu A. Townsend Peterson’, Adolfo G. Navarro-Sigiienza’ and
geographic distributions, and covering all of Mexico, thanks to two large-scale biodiversity data Enrique Martinez-Meyer’

relative importance of specific climatic drivers of biodiversity change.
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ABSTRACT

Background. Faunal change is a basic and fundamental element in ecology,
biogeography, and conservation biology, yet vanishingly few detailed studies have
documented such changes rigorously over decadal time scales. This study responds to
that gap in knowledge, providing a detailed analysis of Digital Accessible Knowledge
of the birds of Mexico, designed to marshal DAK to identify sites that were sampled
and inventoried rigorously prior to the beginning of major global climate change
(1980).

Methods. We accumulated DAK records for Mexican birds from all relevant online
biodiversity data portals. After extensive cleaning steps, we calculated completeness
indices for each 0.05° pixel across the country; we also detected ‘hotspots’ of sam-
pling, and calculated completeness indices for these broader areas as well. Sites were
designated as well-sampled if they had completeness indices above 80% and >200 as-
sociated DAK records.




Steps in the Analysis

* Scope the question
* Find before-and-after data

e 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
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Well-inventored sites in the past




Not well-inventored sites from 2010
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Change type

O Stable
B Loss
B Gain
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Moran's Index: 0.151807
z-score: 2.477890 =3
p-value: 0.013216

Given the z-score of 2.47789004556, there is a less than 5% likelihood that this clustered

pattern could be the result of random chance.

Global Moran's I Summary

Moran's Index:

0.151807

Expected Index:

-0.009346

Variance:

0.004230




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



Species by Species Changes (sig only)
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ummary and Future View...

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

e 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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