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Background:
Red-winged blackbird
damage to Sunflower

" * Red-winged blackbirds are an agricultural
pest to sunflower and corn in the Prairie 'L
Pothole Region during the Fall.

North Dakota is one of the leading states in
national sunflower production

* Estimated $3.5 million USD crop yield
loss due to blackbirds per year
(Klosterman et al. 2013)

* Average of $18.7 million USD in total
economic losses per year (Ernst et al.
2019)

Lack of annual sunflower damage estimates.

* Routine surveys are labor intensive with
time constraints.

Significant crop damage (>20%) within ~8-
10km of a wetland roost

Photo credit: A. Schumacher




Background: Bioenergetics

-
v '
Model Red-winged Blackbird ~ -
l components Male Female =
s

A) Bioenergetic

FMR (kJ/d)+ 194 142
M B) Consumption (g)
Period 13
Daily 9 5
Total

Period 2§

Daily 5 3
Total 150 91
Total 277 168

Economic loss (U.S.$)

Per bird 0.09 0.05 2 b4
Per populationl|| 1 769 619 1 068 798 . e f, S \
Per species 2 838 417 : . -

Peer et al, 2003 . - : 4 . g . Photo credit=A. Schumacher



Background: Estimating bird populations with
weather surveillance radar (WSR)

* WSR is increasingly used to monitor
biological phenomena (birds, bats,
insects)

» 148 radars across the U.S.
* Publicly available
» ~25 years of archived data

e Can easily distinguish weather from
biological reflectivity using radar
data but need ground observations
to know the identity of biological
masses.




Estimate economic damage to sunflower from blackbirds using radar-
derived bird abundances for one roost and previously developed

O bl eCt|Ve bioenergetics models

e Damage calculations for ~10km area surrounding one roost \
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Methods: Study area
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Methods: Radar

* Download radar data from Amazon Web
Services

* Blue box = encompasses the roost activity.
Reflectivity data here used for total blackbird
abundance counts.

* 2012 -2019 (8 years) When the roost is
known to be active from visually screening
radar.

* 01 August — 30 November

* 1 hour before sunrise — 2 hours after sunrise.
(~1200 - 1500 UTC)

* Sensor out using dual-polarization
(weather pixels represented in ) (Kilambi
et al. 2018)

* We counted the number of blackbirds using
the approximate radar cross section (RCS) —
derived from the average mass of a red-
winged blackbird (60g)




Component Value Source
Metabolic energy content of achenes (MBE) 15.28 kJ/g (anthesis) Connor and Hall 1997
30.56 kJ/g (maturity) Park et al. 1997
Compensation —Based on mature stage of sunflower 0.85 Baltezore et al. 1994
Constants Field metabolic rate (FMR) 168 Peer et al. 2003
7 diet with sunflowers—ry; o 0.63 Linz et al. 1984
e — M oisture 1.225 Peer et al. 2003
Hull price producer is paid ~ «—Hull 1.25 Peer et al. 2003

Clark et al. 2020

Methods:
Damage calculation
from bioenergetics

Damage calculated from Peer et al. 2003:
[(FMR/MBE) * diet * moisture *
compensation * hull * price] * number of
blackbirds
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Results: Summary

* Damage estimates
e Range: $12,070 - $20,948; except 2015 at 541,887
* Maximum daily damages: $900/day - $2,000/day
* Average: $189/day; except 2015 at S402/day
* 50:50 sex ratio for the main calculations
* Changing the sex ratio (60:40 or 40:60) changed damage estimate + S800

* Males and females have larger and smaller radar cross sections, respectively. More males =
less blackbirds. More females = more blackbirds.
* Blackbird abundance
* Range: 346,845 - 1,076,140
* Average: 612,156
» Average date of peak blackbird abundance and peak damage: October 27t

* Sunflower growth stage
 Average date of beginning of anthesis: August 15t
* Average date of beginning of maturity: September 7th
« Average date of peak numbers mature fields yet to be harvested: October 15t




» Peak sunflower maturity
occurred in mid-October

ReS U |tS S U m m a ry coinciding with maximum

blackbird abundance at the

* Damage estimates roost.
e Range: $12,070 - $20,948; except 2015 at $41,887 > Advancing harvest time avoided
* Maximum daily damages: $900/day - $2,000/day greatest losses in yield (up to
* Average: $189/day; except 2015 at $402/day $1,800 in savings near one roost)

50:50 sex ratio for the main calculations
Changing the sex ratio (60:40 or 40:60) changed damage estimate + S800

* Males and females have larger and smaller radar cross sections, respectively. More males = less
blackbirds. More females = more blackbirds.

 Blackbird abundance
* Range: 346,845 -1,076,140
* Average: 612,156
» Average date of peak blackbird abundance and peak damage: October 27t

e Sunflower growth stage
» Average date of beginning of anthesis: August 15t
* Average date of beginning of maturity: September 7t
* Average date of peak numbers mature fields yet to be harvested: October 15




Overview/Discussion

* Integrated radar-derived blackbird abundance estimates with
previously-developed bioenergetics calculations.
* Damages estimated for an approximate 10km radius area around one roost.

» Largest numbers of detected blackbirds overlapped peak percentage of
mature sunflower fields.

* At time of maximum blackbird abundance, most sunflower fields statewide remained
unharvested. Economic damage from blackbirds was likely severe at this time.




Grand Forks

Future Directions

* This study can be expanded to other known
blackbird roosts across the country

e  Currently only 3 NEXRAD radars in ND. (Bismarck,
Minot, Grand Forks).

¢ Mobile Radars

* Localized monitoring of blackbird roost numbers
e Gather daily estimates of crop damages
* Evaluate efficacy of local management techniques

* |dentify optimal timing of management tools (e.g.
drones) when radar identifies flocks entering in.

* Landscape and weather correlates of
blackbird abundance trends

* Improved species composition of flocks can
strengthen damage estimates
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