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\ Measuring and mitigating the risk of bat-collisions at wind turbines
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\ Measuring and mitigating the risk of bat-collisions at wind turbines

« All European bat species are strictly protected

« Habitats Directive EU, national and state regulations
(federal structure of nature conservation agencies in
Germany)

« Possible impact on bats has to be studied and
considered during the planning process

« |In Germany, at some sites operation is heavily restricted
or a permission is denied all together

« Methods to estimate and deal with bat collisions are not
standardised

« =2>Uncertainty in the permission process for agencies
Involved, developers, and investors
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\ Measuring and mitigating the risk of bat-collisions at wind turbines >

Standardised method to

« Estimate the number of bats being killed
at a specific turbine (Mixture model)

* Predict times of high mortality risk
(GLMM)

« Mitigate the impact on bats by stopping
the rotor during times of high mortality
risk (Bat friendly operation algorithms)

= Experimental validation of models and
bat friendly operation algorithms
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\ Measuring and mitigating the risk of bat-collisions at wind turbines

1. Fatality searches

2. Acoustic monitoring of bat activity

Methods
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Measuring and mitigating the risk of bat-collisions at wind turbines

- Fatality searches are expensive and in Central Europe they
are rarely performed with adequate search intervals

* In Europe, many studies do not account for search biases

Fatality searches
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\ Measuring and mitigating the risk of bat-collisions at wind turbines

- Fatality searches are expensive and in Europe they are rarely
performed with adequate search intervals

* In Europe, few studies account for search biases
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Measuring and mitigating the risk of bat-collisions at wind turbines

2007 2008

14 Turbines 70 Turbines

Acoustic data

IEA
2014-09-02
Webinar



\ Measuring and mitigating the risk of bat-collisions at wind turbines
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Measuring and mitigating the risk of bat-collisions at wind turbines

We measure We want to

Per turbine and night know

Number of acoustic recordings
Wind speed

Number of fatalities found

(Korner-Nievergelt et al.
2013 Plos One)

Number of
Per turbine bats killed

Scavenging rate ‘

Fraction of area searched | } _ /

(Huso 2010 Environmetrics;
Korner-Nievergelt et al. 2011 Wildlife Biology)

Per searcher

Estimating fatality numbers 7

Search efficiency
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Estimation of fatalities from acoustics /
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Measuring and mitigating the risk of bat-collisions at wind turbines

Mixture Model i
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\ Measuring and mitigating the risk of bat-collisions at wind turbines

Fatality searches Acoustic data

6.0 5.0

Median of bats killed per turbine during 92 days

(approx. X2 per year)

Estimated fatality numbers
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\ Measuring and mitigating the risk of bat-collisions at wind turbines
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\ Measuring and mitigating the risk of bat-collisions at wind turbines

BEHR, O. und O. VON HELVERSEN (2006):

Gutachten zur Beeintrachtigung im freien Luftraum jagender und
ziehender Fledermause durch bestehende Windkraftanlagen -
Wirkungskontrolle zum Windpark ,,RoRkopf" (Freiburg i. Br.) im Jahr

2005.

Erlangen, unpublished report.

BAERWALD, E. F., J. EDWORTHY, M. HOLDER und R. M. R. BARCLAY
(2009):

A large-scale mitigation experiment to reduce bat fatalities at wind
energy facilities.

Journal of Wildlife Management 73: 1077-1081.

ARNETT, E. B., M. M. P. HUSO, M. R. SCHIRMACHER und J. P. HAYES
(2010):

Altering turbine speed reduces bat mortality at wind-energy facilities.

Frontiers in Ecology and Environmental Studies doi10.1890/100103.
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Times of high risk
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Measuring and mitigating the risk of bat-collisions at wind turbines s

N

= 16 wind turbines at 8 sites

= Acoustic recordings and daily
fatality searches

= 3 months (July — September)

Mitigation experiment 2012
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\ Measuring and mitigating the risk of bat-collisions at wind turbines >|

* Per site: Weekly
alternating operation
of turbines with and
without mitigation
algorithm

* Reduction of mean
fatality rate from 12
to 2 per year

2 ratio6: 1
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\ Measuring and mitigating the risk of bat-collisions at wind turbines
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Measuring and mitigating the risk of bat-collisions at wind turbines

France: Chirotech by Biotope

Collecte données météorologiques

Databases
- Algorithmes

~ prévisionnels
< Feed-Back

Spain: DTBird

SURVEILLANCE AREA

Other Systems in Europe

DATA STORAGE
AND ANALYSIS
MODULE
=
ANALY SIS
IEA UNIT

2014-09-02
Webinar




—

\ Measuring and mitigating the risk of bat-collisions at wind turbines h

Development of new technology for
» Acoustic sampling
« Software analysis

Technics
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\ Measuring and mitigating the risk of bat-collisions at wind turbines

BATmode-System WIFI, GSM/UMTS:

* Full remote access via Laptop,
Tablet or Smartphone

» Transmission of monitoring data

« Status messages

Inbuilt AVISOFT-System:
« Bat call filter
* High sensitivity
* Increased detection range
« Complies with BMU-specifications

- Resistance to ultrasonic noise
« Low maintenance requirements

IEA J

2014-09-02 io  coustic  echnology
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\ Measuring and mitigating the risk of bat-collisions at wind turbines

E Anlagendaten
4

Windparknummer [Zahl) I 9333 Windparkname ITest Anlage [Zahl) I 1

Langengrad (Grad dezimall I 937 °  -180°(west),,..+180%(ost] relativ zu Greenwich

Rotordurchmesser I |?2 m 1 bis max. 300 m, ganzzahlig

Bat Detektor  [ecoObs BC -36 dB |

Die grau hinterlegten Felder sind aktuell und konsistent erst nach einer Neuberechnung der Cut-in-C

Anlagenfaktor [wird errechnet] | 269834025 &nlagenfaktor aus Yorjahr einbeziehen [~

Max. Schlagopfer pro Jahr | 1,00

Energiewerte in die Rechnunag einbeziehen: [~

« Since May 2014

EA e windbat.techfak.fau.de
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\ Measuring and mitigating the risk of bat-collisions at wind turbines

Eingangsdaten Cut-in Windgeschwindigkeiten
Schlagopfer pro Jahr ohne max. Schlagopfer pro Jahr bei
]J Anlagendaten fledermausfreundlichen Betrieb: 16,16 fledermausfreundlichem Betrieb: 2,00
e Anlagenfaktor: 2,698340252
eKtordaten
v Im?:;;:;é:at importieren anzeigen
2a " 2b }' % . Zeitridume Cut-in Geschwindigkeiten
Winddaten oL @ - £ 10 min Intervalle zu
9 B 5 Q. e Berechnung des
Im'f):srtti:go;:at importieren anzeigen Zeitrdume festlegen i i
3 )- v = e anzegen = i 10 min Intervalle m
T *8 M B == — berechneten
= in Excel-Datei Fledermauswerter
- exportieren
Gsamtbericht: -
& | Druckvorschau o | Ex[p)ggtr?';]
— 1 undDrucken

 MS-Access-runtime-based
« Calculates the expected number of fatalities per year

« Calculates a bat friendly operational algorithm for a number of bat
fatalities per year defined by the user.

wwm © Currently for data recorded with Batcorder (-36 dB), until 2015: also
by Batcorder -27 dB, Anabat SD1, and Avisoft System

Webinar




Measuring and mitigating the risk of bat-collisions at wind turbines

Windpark 9999  xxxxxx Anlage 1 Monat Nachtzeit Cut-in Windgeschwindigkeit (m/s)

04 0,150 3,1

Geographische Lage:  Langengrad 9,99 Breitengrad 44,44
04 0-0,1 50

Jahr der Beprobung: 2011

04 0,1-0,2 54
Rotordurchmesser (m): 90,00 04 0203 52
Bat Detektor: "ecoObs BC -36 dB" 0 0304 52
04 0405 52
Schlagopfer pro Jahr ohne fledermausfreundlichen Be trieb: 16,18 04 0,5-06 49
Schlagopfer pro Jahr bei fledermausfreundlichem Bet rieb: 2,00 04 0607 5,0
04 0708 45

04 0809 43
Das Dammerungsinterval wurde in die Berechnung nich t einbezogen.
04 0,91 25
05 -0,15-0 3.7

Gemeinsame Beprobungsintervalle: Detektor und Wind o oo 53

05 0,1-0,2 57

Q von April 1 bis Septembe 4
. 05 02-03 5.4

von Oktober 1 bis Oktober 2

05 0304 54
05 0405 54
05 0506 52
. . 05 06-07 52

Beprobungsintervalle nur Wind
05 07-08 48

von April 1 bis Septembe 4
| von  Oktober 1 bis  Oktober 15 % o808 o7
05 0,9-1 3.1
06 -0,15-0 36
H 06 0-0,1 5.4
. ., 06 0,1-0,2 58
Mindestanforderungen an die Beprobung
06 0,203 55
m Proben einer Nacht galten, wenn fiir mindestens  80% der Nachtintervalle Winddaten vorlagen 06 0304 55
Im Gesamtzeitraum von Midrz 15 bis  Oktober 31 gibtes231 Nichte 06 0405 54
davon sollten 173 Nachte, miissen 154 N&chte beprobt werden, wurde 159 Nachte beprobt 06 0506 51
. _ . i N 06 0607 5,1
In der Kernzeit von Juli 1 bis September 30 gibtes 92 Nachte

! 06 0,708 47
davon sollten 68 Nachte, mussen 61 Nachte beprobt werden, wurden66 — Nachte bprobt . 0809 s
a 06 0,91 29
o7 -0,15-0 4,0
. . o 07 0-0,1 55

Cut-in Windgeschwindigkeiten

IEA Mittwoch, 10. April 2013 Seitel von 4 Mittwoch, 10. April 2013 Seite2 von 4
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\ Measuring and mitigating the risk of bat-collisions at wind turbines >i’

* Necessary sample sizes to measure bat activity
— Temporal variability
— Within-site variability
» Effect of the rotor diameter on fatality numbers
» Effect of the cut-in wind-speed on fatality numbers

* Are we able to model effects of fatality numbers
on populations?

» Stereo-infrared sampling of bat activity in the
rotor-swept area

* Testing new detector hardware

Objectives RENEBAT Il

* Implementing the solutions found in planning
processes
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\ Measuring and mitigating the risk of bat-collisions at wind turbines e

Variability in between different years and seasons
Acoustic sampling of the bat activity in the rotor-swept area
16 turbines at 8 sites in different geographical areas

Data are already available for the years 2008 and 2012

2014 - 2016...2018 ??
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Measuring and mitigating the risk of bat-collisions at wind turbines >|’

« Acoustic sampling of the bat activity in the rotor-swept area

« Variability between turbines withins sites

« 32 turbines at 8 sites in different geographical areas




N

Measuring and mitigating the risk of bat-collisions at wind turbines

« Effect of the rotor diameter on fatality numbers

« Until now, the effect is extrapolated from the spatial distribution of bat
activity in the rotor-swept area

« 14 turbines at 7 sites in different geographical areas
« Rotor diameters > 70 m
« Fatality searches and acoustic sampling of bat activity

Effect of the rotor diameter
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\ Measuring and mitigating the risk of bat-collisions at wind turbines >l

* Model predicts collision rate from acoustic
data

« Bat friendly operational algorithms work
properly (2 fatalities predicted - 1.9
fatalities observed)

 Bat friendly operational algorithms are
becoming a standard method in Germany

« Hardware and Software tools are being
refined
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Measuring and mitigating the risk of bat-collisions at wind turbines
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