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Introduction

As wind energy production has steadily increased worldwide,
bat fatalities have been reported at wind facilities worldwide
[1,2,3,4] in a wide range of landscapes. A recent synthesis reported
that approximately 650,000 o more than 1,300,000 bats have
been estimated o have been killed from 2000-2011 in the U.S.
and Canada [5]. Given these fatality rates, accelerating growth of
the wind industry [6], and suspected and known population
declines in many species of bats [7,8,9], it is imperative to develop
and implement solutions 1o reduce Tuture bat fatalies at wind
facilities.

Prior studies have demonstrated that a substantial portion of bat

fatalities consistently occur during relatively low-wind conditions

Help

usually 3.5-00 m/s for modern wrbines) to between 5.0 and
6.5 m/s resulted in at least a 50% reduction in bat fatalities (and as
high as 93%) compared to normally operating turbines [12]. While
costs of lost power from curtailment can be factored into the
economics and financing and power purchase agreements of new
projects, altering turbine operations even on a partial, limited-term
basis potentially poses operational and financial difficulties for
existing projects, so there is considerable interest in developing

other solutions to reduce bat fatalities that do not involve turbine

specd may not  Ix

shutdowns. NEERESIEININEEEIS

ellectuve m other regions that expenence bat latahnes although Ui

strategy may ulumately prove sulhaently feasible and economical

for reducing bat latahtes, | hus, rescarch on alternatve mibgation

ktrateges and thewr associated costs are warranted
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be effective in other regions that experience

bat fatalities although this strategy may ultimately prove sufficiently feasible and
economical for reducing bat fatalities. Thus, research on alternative mitigation strategies

and their associated costs are warranted.” [1]
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1 Arnett, E.B., et al., Evaluating the Effectiveness of an Ultrasonic Acoustic Deterrent
for Reducing Bat Fatalities at Wind Turbines. PLoS One, 2013. 8(6): p. e65794.
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Abstract

The ability to use tools has been suggested to indicate advanced physical
cognition in animals. Here we show that rooks, a member of the corvid
family that do not appear to use tools in the wild are capable of insightful
problem solving related to sophisticated tool use, including
spontaneously modifying and using a variety of tools, shaping hooks out
of wire, and using a series of tools in a sequence to gain a reward. It is...
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SUPPLEMENTARY INFORMATION

Supplementary table 1 | Equations describing the ‘Likely water’ cluster hull and cluster overlaps in

doi:10.1038/ nature 20584

the multidimensional feature-space.

These equations describe the ‘Likely water” cluster in the multidimensional feature-space. By definition.
part of this cluster contain pixels that are not water. and request additional processing steps to be properly
assigned. The method section provides details about the usages of this equations within the expert system
classifier.

Equations describing the “Likely water” cluster hull and cluster overlaps in the multidimensional feature-space

Water cluster bi*value')<0.628&(((b(" hue")<({-2.867784585617413*b('nd') 4+ 238.26034242940045) ) & &(b( hue')={(-
where NDVI <0 12960.000000000335%b('nd')}-

12714.048607812708))&&(b{'hue')>((23.627546071775214*b('nd")|+255.53176874753507))) | | ((b{'hue’)<((-

54 685799109352004*b('nd")}+215.15052322834936))&&(b('hue')<((23.627546071775214*b('nd"| |+255.531 7687475
3507))&&(b{" hue’)>((-7.321079389910027*b('nd') }+ 224 6166270396205))) | | {(b{’hue")<((-
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