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OBJECTIVES
1. Calibrate NEXRAD radar data of bird stopover density by collecting

ground survey data of bird densities

2. Improve NEXRAD-based predictive models of important stopover
sites for USFWS Region 5 by incorporating two more years of radar
data, a more sophisticated modeling method, and better explanatory
variables

– Process fall data from 16 NEXRAD and 4 TDWR sites from 2008-2014

3. Validate the updated NEXRAD-based predictive statistical models for
USFWS Region 5 using ground survey and NASA radar observations

4. Assess habitat use of migrants in relation to food abundance,
habitat, and landscape features in the Mid-Atlantic Coastal Plain



Sponsors/Partners
• USFWS (NEXRAD & TDWR radar data analysis, 24 VA & DE surveys sites,

update of predictive models)
• Virginia Department of Game and Inland Fisheries

– (NPOL radar data analysis)
• NASA (collection of NPOL radar data)
• USGS (radar data screening)
• Maryland Department of Natural Resources

– (12 MD survey sites)
• Virginia Coastal Zone Management Program

– (12 VA surveys sites during 2013)
• University of Delaware

– (12 VA surveys sites during 2014)



KDOX
17 survey sites

KAQK
12 survey sites

Outside NEXRAD
19 survey sites

48 hardwood forest
survey sites in total

OBJ 1) Radar data verification & calibration



Ground survey effort fall 2013

Survey season = August 15 to November 7 (85 days)

Total sites = 48

Field crew = 8 people

Total surveys = 836

Birds: 500m transect, 30 min.
3 sites per day (~18 repeat visits per site)
Distance sampling
16,103 individuals detected (~20 per visit)

Food Availability:
Fruit counts within 3 plots (20x20m) along transect per visit
Insect visual counts and branch clippings at 3 locations per visit

Habitat structure and vegetative composition:
Used a modified James and Shugart protocol at 4 locations per transect

Alan Moss, Ben Hodgkins, Ben Zyla, Blake Hepner,
Conor Higgins, Eric Cali, Marissa Buschow



Extracting radar data for transects
(clip from 25 m wide buffer around transects)

Seasonal geometric mean reflectivity
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Correlation between seasonal mean bird density and radar reflectivity
among 17 sites around KDOX during fall 2013
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y = 1.58x - 2.2065
R² = 0.709
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Screening complete and
target identity processed for 2008-2013

(9 radars)

Data completely processed for 2008-2013
(6 radars)

Data screening
complete from

2008-2010

NEXRAD data processing

Data screening not yet
started for 4 TDWR radars

Rescreening KBUF to add more days
(27 days)

6,970 total days will be screened

68

103

105

120

100

OBJ 2) Updating radar data and models



Expanding predictor variable set…

We have compiled MODIS NDVI data from 2008-2013



• Post doc advertisement submitted
• 6 months beginning by January 1, 2015

Improving modeling framework…
Mixed model Geographically-weighted regression
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OBJ 3) Model validation
(Ground data)



OBJ 3) Model validation
(NPOL data)
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OBJ 4) Fine-scale forest habitat use of migrants
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Phenology of bird density through time by species
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