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Validating a Bat Mortality Detection System

A study funded by the Renewable Energy Wildlife Research Fund to provide
proof-of-concept for a system informing site-level smart-curtailment.

PROJECT OVERVIEW

Research has shown that bat activity and mortality due to collision with wind turbines is higher

during nights of lower wind speed. This has led to wide adoption of operational curtailment (blanket
curtailment) at wind energy facilities during periods of low wind speed. While curtailment can
significantly reduce bat mortalities, this results in lower power production for wind energy facilities. In
addition, research has shown that bats are only active around a curtailed turbine for a fraction of the
total time, meaning energy losses due to curtailment often occur when they need not be. Therefore, itis
imperative to find a way to reduce bat mortality and reduce power losses by identifying conditions that
influence mortality.

To understand conditions associated with bat mortality, a cost-effective bat mortality detection system
was designed. This proof-of-concept system consists of two thermal cameras monitoring the area
surrounding the base of a turbine to detect the exact timing of bat mortalities, as well as all activity
occurring in that area. In addition, near infrared (NIR) cameras were deployed to monitor insect activity,
as it may prove to be a useful metric in determining bat presence. The ability of both cameras to detect
rainfall was also measured.

STUDY OBJECTIVES

The goal of this study was to test and validate a system
that could obtain site-specific details on conditions
influencing bat mortality to inform site-level smart-
curtailment. The specific variables to be measured were:

1. Exact timing (within seconds) of bat mortality
at wind turbines

2. Batactivity at ground level
3. Ground-level insect activity
4. Rainfall events

This study was meant as a proof-of-concept for the
technology; the aim was to validate that it can capture the
described variables for widespread use in future research.
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ANALYSIS

To determine if the proof-of-concept system could
obtain the specific variables mentioned, we deployed
cameras at two turbines at a wind farm in south
Texas from July 15, 2022, to October 31,2022. We
collected data from each camera every two weeks
and processed using state-of-the-art algorithms to
automatically detect the presence of moving objects,
combine them into tracks, and to classify them. In
addition to the camera data, we conducted post-
construction monitoring (PCM) at each turbine 4 days
a week, creating ground truth data of mortalities
occurring at each turbine.

Upon completion of the camera deployment, results
indicate that thermal cameras were able to reliably
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KEY PROJECT FINDINGS/TAKEAWAYS

* The bat mortality detection system was able to
reliably detect and track bat activity and mortality
around a wind turbine and the exact timing of
each track was determined.

* The system detected 88.5% of mortalities found by
human searchers, with a false discovery rate of
87.8%.

NEXT STEPS

detect bat activity, as well as the moment of bat
mortality. All bat activity was analyzed, and the bat
mortality tracks were matched to the human-found
mortalities by using the found date, estimated time

of death and the location of the carcass. Overall,

the thermal camera system detection rate of bat
mortalities (when compared to human searchers) was
88.5% with a missed detection rate of 11.5%. When
comparing PCM data to the classified mortalities
detected by the system, the system was determined to
produce too many false positives (classified mortality
that was not confirmed in manual review or search
efforts). The false discovery rate was 87.8%.

When comparing thermal to NIR cameras for insect
activity and rainfall events, the NIR cameras were
best for both metrics but only once the infrared

(IR) illuminator turned on (after sunset and before
sunrise). The authors further suggest exploring the
ability of NIR cameras to detect rainfall events at night
as a means of informing smart curtailment due to
the link between reduced bat activity during rainfall
events. If the algorithms can identify when significant
rain events occur this metric could be included as

a negative predictor of bat mortality and reduce
curtailment times.

¢ The results indicate that perhaps the main benefit
of the technology will be in research settings for
determining exact time and conditions of mortality
or in the offshore setting where searches are not
possible.

* NIR cameras were able to better detect insects
and rainfall events than the thermal cameras but
need further exploration.

The machine learning algorithms need to be refined to reduce false positives and increase true detection rates.
The model needs to incorporate verified mortalities from the processed data, as the model built during this

validation study was far too small.
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