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INTRODUCTION

In the past radar has been used to observe bird density, migration 

routes and roost readings but in this investigation the areal expansion 

rates (roost rings) along with the times and locations of the birds take 

off was observed. Observing bird migrations is common but for over 

greater distances rather than one specific area. Now birds gravitate 

towards areas that are open (i.e fields) and areas such as wetlands, 

grasslands, forests, a body of water or if there is an abundance of food 

(Marra, 2005). The Conservation Area observed is near a body of 

water and open areas which is also a known habitat for migratory 

birds. The goal was to observe the daily bird migration patterns from 

the same location and to better understand the actions of the birds. 

ABSTRACT: The River Lakes Conservation Area also known as St. Johns River (Upper Area) is a known habitat for migratory birds. The NEXRAD Radar was used to observe a population of migratory 

birds during the spring of 2015. A daily migration was observed within minutes prior to sunrise. The areal expansion rates of the migration are very consistent from day to day. There was also two roosting 

locations on a daily basis heading in multiple directions that was observed. Future studies for local bird migration consist of surveying types of birds to better understand the take-off times in such 

magnitudes for potential conservation efforts.

METHODS

• NEXRAD (Next Generation Weather Radar) archive level 2 data was 

used to observe the population of migratory birds during 2015 spring. 

• Collected from the National Climatic Data Center (NCEI –

National Center for Environmental Information). 

RESULTS

Geolocation of Bird Detections

.

First echo reflectivity values

Timing of first echo
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DISCUSSION AND CONCLUSION

Overall, it was clear that the areal expansion of birds was 

constant daily (Figure 7).This being relatively new information 

it needed to be verified that it was definitely birds. By 

observing the max reflectivity (dBz) during the areal expansion 

and cross surveying it could be confirmed these roost rings 

were birds. It can also be confirmed that there were definitely 

two roosting locations that were captured on radar. The max 

reflectivity was constant as the areal expansion increased at a 

constant rate. This could be because there were two locations 

that could support local and recurring bird migration. Also the 

first echo was always minutes prior to sunrise each day. Now, 

this may relate to the types of species the birds were and 

when they hunt or when they can avoid being hunted. This 

study raises new questions about bird migration and the 

efforts to understand the causes behind the repeat take-off 

times from the same location for a series of weeks. Acknowledgements: Mr. Splitt and Professor Lazarus, 

Angela Crowder, Students of MFP 2015. 

Figure 7: Areal expansion of bird dispersion increases daily 

through the dates 02/15/15 -> 03/04/15

Figure 5:Roost ring first echo at two locations and 

the reflectivity (dBz). 

Figure 1: Birds In 

Correlation Coefficient (Top) 

Figure 2: Birds In 

Reflectivity (Bottom)

Figure 3 (Top): Bird  areal dispersion on 

02/24/15 

Figure 4 (Bottom): Area Measurement (km2) In 

QGIS of areal dispersion found in NOAA Tool Kit
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Figure 6: A Histogram of the first echo time relative to sunrise 

through the dates 02/13/15 -> 04/30/15 

Table 1: Categories of Radar Reflectivity (dBz), Bird 

Density & Description used to identify birds on radar. 

Values from http://naturebits.org/radar_birds.php 

which cited data from Gauthereaux and Belser 

(1999). 

Figure 8: Categories for each range in Correlation 

Coefficient. Values from 

http://www.lakeeriewx.com/Reference/Radar/Radar.html 

-NWS (Thornton, 2014)  

Figure 10: Time series of Max Reflectivity (dBz) through 

the months of February to April 2015.

Figure 9: A Histogram of Max Reflectivity (dBz) through 

the months of February to April 2015.

Figure 11: An example of Bird dispersion near 

MLB Airport/KMLB Radar

• NEXRAD products used:

• Reflectivity (dBz: represents energy reflected back to the radar)

• Correlation Coefficient (Validates that these were not hydrometeors)

• Tools accessed:

• NOAA Weather and Climate Tool kit (Utilizing Reflectivity and 

Correlation Coefficient)

• QGIS 2.8 Wein (Measuring the area of birds)

• Reflectivity was used to observe expanding roost rings, the maximum 

reflectivity and the time of the first echo of daily migration. Tracked the 

area of the range rings

Results

• Two roosting locations were found (one being more dominant).

• Both roosting locations for first echo were around same max 

reflectivity.

• The areal expansion for roost rings from both locations 

increased at the same rate daily.

• The max reflectivity of 55 

dBz (frequency) displays 

that the roost ring 

expansions were at such a 

great abundance to reflect 

back a relatively high dBz a 

majority of the time.

• Two Roost Rings of different 

magnitude from different locations

• Same group of birds or different 

group completely?

• First take-off group had a higher 

Max Reflectivity (dBz). 

• Second take-off group had a 

lower Max Reflectivity (dBz).

• Abundance of birds from the first 

group was higher than the second 

group.

• The first echo was 

consistent daily for both 

roost ring locations.

• High frequency (dBz) = 

high abundance of birds.

• The areal expansion of 

roost rings increased daily 

at roughly the same rate.

• Few days depart from this 

rate  passing weather 

that day? (Future study)


