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Introduction: 
CAP LTER teams have collected data on 
land-use and bird sightings on 45 sites 
across the Greater Phoenix Area over the 
last 15 years. Land-use effects and drought 
influence bird abundance  and community 
species richness variation over time across 
these sites was investigated. 
 

Methods: 
• Point count surveys conducted each 

quarter of each year (January, April, July 
and October) since 2000 

• Land uses categorized into different 
habitats: Agriculture, Desert, and Urban 
sites separated by 3 landscaping types: 
Mesic; Xeric, and Mesic/Xeric mix. 

Conclusions: 
1. Variation effects of land use on 

bird abundance and species 
richness were related to time-
lag and current effects of 
drought (Tables 2-3), and land 
effect use effect size on species 
richness also is growing over 
time.  

2. Future work on this project will 
investigate the long-term effects 
of land use on beta diversity 
patterns, community structure, 
and functional trait diversity of 
bird communities. 

 

Analysis Methods: 
• Bird dataset included data from Quarter 

1 (2001) through Quarter 2 (2014), 28 
quarterly samples from 45 sites, with 
some missing samples throughout 

• General Linear Mixed Models used to 
investigate: 1) how land-use effects 
influenced bird abundance and richness 
over time, and 2) how present and 
previous drought conditions (as 
measured using Palmer’s Drought 
Severity Index, PDSI) and time influence 
land use effect sizes, and bird abundance 
and richness in each land use type 

Results (cont’d): 
3. The magnitude of land use effect sizes 

on bird abundance were predicted to 
the occurrence of droughts (as 
measured by PDSI), with effect sizes 
being largest during dry periods one 
year prior to and during the survey 
(Table 1).   

4. Land use effect sizes on bird species 
richness were also influenced by 
droughts, with larger effects during dry 
periods one year prior to and wet 
periods during the survey 

5. However land use effect sizes on bird 
species richness also increased over 
time. In fact, a priori planned contrasts 
indicated that significant differences 
between land uses were not observed 
until 2013 and 2014.  

Figure 1. Bird abundance (A) and species richness (B) for each land-use type over time (total number collected per sampling event). In A and B, letters 
denote results of a priori planned contrasts: a, years with significant agriculture-desert and desert-urban contrasts; b, years with significant agriculture-
desert contrast only; c, years with significant agriculture-desert, agriculture-urban, and desert-urban contrasts; d, years with significant agriculture-
desert and agriculture-urban contrasts; and e, year with significant desert-urban contrast only (“urban” = equally weighted mesic, mesic/xeric mixed, 
and xeric land uses). 

Table 1. Best performing GLMMs (wi > 0.05) 
predicting land-use effect size (Cohen’s d) on bird 
and ground-dwelling arthropod abundance and 
richness for each survey.  

Table 3. Best performing GLMMs (wi > 0.05) predicting mean bird species 
richness for each survey within land-use types. 

Table 2. Best performing GLMMs (wi > 0.05) predicting mean bird 
abundance for each survey within land-use types. 

Results: 
1. Results showed a significant land-use by 

time interaction on both species 
richness and abundance, indicating that 
land-use effects were not consistent 
over time (Figure 1).  

2. GLMMs showed significant main effects 
of land-use and survey, and a significant 
land-use X survey interaction, for both 
bird abundance and richness (all effects 
p < 0.005). 
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