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Effects of Nighttime Streetlights on
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Abstract: Streetlights are widely used for nighttime road illumination. However, research on the impacts of streetlights on
the foraging behavior of wild animals is still lacking. In order to investigate the effects of nighttime streetlights on foraging be-
havior,Japanese pipistrelle (Pipistrellus abramus) was used as a model insectivorous bat. Ten east-west transects were es-
tablished along a selected road and a total of 50 monitoring sites were set up (25 with streetlights and 25 without). Echoloca-
tion calls of Japanese pipistrelle were recorded after sunset to quantify the number of flight passes and feeding buzzes. Light
intensity, ambient temperature, insect abundance, and microhabitat types were simultaneously monitored at each site.
Kruskal-Wallis tests suggested that the average light intensity at sites with streetlights (12. 54 Ix) was significantly higher than
that at sites without streetlights (1. 04 Ix). The number of passes and feeding buzzes of Japanese pipistrelle at streetlight
sites was significantly lower than at without streetlights. Generalized linear mixed models revealed that light intensity was the
key factor influencing both foraging indicators. With increasing light intensity, the number of passes (P = 0. 003 2) and feed-
ing buzzes (P=0. 038 0) of Japanese pipistrelle showed a significant decreasing trend. This study supports the “environmen-
tal risk hypothesis”, indicating that high-intensity light emitted by streetlights significantly inhibits the normal foraging behavior
of Japanese pipistrelle. We recommend that urban planning balance lighting requirements with bat conservation, and appro-

priately reduce streetlight illuminance in core habitats to mitigate the adverse effects of light pollution on bat populations.

FEAT W2 I T A0 FE A AT AR ]
MR, 2 e i T e R 2 — . BRI IR
S5 T TR E] ) S BE A SO A5, AT SRR 1E] O
PURLAEBOLRE Y, AR RIS 2 2 R T
X A W) 3 RS0 TR S WD, DA R S i) A Bk A ) 22 4
PR R A GBI R IRATT R BT X 8 ¥ 47>
AR BT 5T, B 2 m 0 A2 252 AR AP A 2 O U
Bl I, A7 Bh T #8758 B AR S X ole T B i 52 1
A B R R B R AL A R A A

AT AR R A S AR U IR S RE R DA
REAT , ELHCR R MR ST T SR W e A B
PR AER S 5T, T AN TATEX A
S BT O IAE FROSATIAFAE il PR XU (R

VEIAH TG AT 4 PR R, 42 iy Y AR St B sy
BRI B E KR MERR  #Em0 H 5 B AT o i
FURSZ I A, T EHLIB R UIA N AT )
SUESCHEAE Y R T ORI M I, $2 T+ R Al v F 2
T A ) 1 e B A sl ) T BTG 3

1 S I 1 A S TR ORI S A i A TR A
B, T HYEIME R, IR OGTs Je A 82 9 i
BELCAE Y e B e AR EE B A 8 A
(] 5 1] S5 88 Wy AR, PR o 70 JHE B o R rp R R
BER L, AR R, AN TR 0 5| 63
H (Lepidoptera) FIXGH H (Diptera) B2 4 7E Y6 U5 B ik
R AL, N AR (Pipistrellus spp. ) Fl A% W& (Eptesicus
spp. ) PR ALV AE BB HLIE 17020 SR A B R




218 o4 3 B % W

AT

Wl 8 E D BT N2 g Pk N TR il
126 KT BESE AT AR 0 A U (E. bottae ) F1 T EG AR 32
(Pipistrellus kuhlii) &+ CAT# B 5 ®AT & B, 2F 17
AR 0 06 Sk 2, Azam et al. 38 1 B AR SZ G
PRITET H W 800 KT 0 SRR R B B 1 (Miyouis
sp. ) F13E38 £ B (Pipistrellus pipistrellus ) X} & & #AT
G B UG A3 I T 1 I F 5 e RIRBFSE SR
B, A [] £ e s 8 0 o o KT DG R T 32 P A A
HAPEZES . HAT, AT X 2 H0R AU i T AT
B9 ELASZ e AL 1 AN W, o) L S 22 R OR B AT
FEE T R R GEMERIE

IR AR B (P. abramus) 3 J& B 18 Bl (Vesperti-
lionidae ) , 2 S 71 P R 8 i, 132 73 A T3 [ 5
FAETT W FE LR T LA SRR, T H %
J5 20 ~ 30 min WAETE A AR, EEMESGHH
H (Coleoptera) X i< ## H (Hymenoptera) S H°" . H
TR R B B ) IR B S R )
ZBRATOGIS G i T o AR A BT B TE PR L 55
JEANBECERET T X 3 JEATR G2 ) 2R M AR 3 B 12 75 3 ik
A7, % B G R B T I A AT S R
FHRRARSY o SR IZIFTERE R B AT B, A0 KA 22
A8 AR 2 B TR ROt B AR AR B
AT A 52 B, DR 08 1) 6 T AN ) A 958 5 5 T X
ARWARIL T AT 4 B2 WA A fr ik — P Bk .
1, AR FEAE VY1 A8 1 70 T R B B G 0 XS,
AT S km 2 BEATBE 10 AR PEE AR 3L A 504
DA A TR 5 2 B TR RO L B AR bR 4 2R 5

G111 Western Hill [

A, FEAPOA BT S BT RS 250 i A
e sre il 5 BRI DR 3[R 20 M A R AR B A AT
A VRIS i, S Ml R B PRI I
R HCRE AR R H AN R B AT A R
Wi o 455 EA B S AT B, A UTTE4R
BTG« (1) 4 R PR85BS e Ut ke = AR T, A ]
TN A AR 3 7)Ao O RSORTA B e s i 2 B
Ol BRI iR T A T 5 (2) TR B LA i ek
SR DU AT A CRORT A £ 3 0
it e R i 38 T i N AN AN HERR
925G ROV T ECIE LA R L A 7T RE o

1 #HRFGE

1.1 BFSERER,

20254F-3 HAR—7 A1, F 58 7o PR XU K fi%
B LI IX Sk ¥ Je P AMJA A o K [ b Ak 9 Y] 5
W2z 18], H Y% J5 A 7R 0 AR 38 12 0 B R A 45 28
AR BE N 6B o i I B A i KA 8 LED (light-
emitting diode ) #4T, H 7% J5 BRI JF 5 BB o WF9 e R
K25 km AYTE I X BE, L2 500 m [6] FR A 15 10 2 2R
PERE IR R . BESRREZEAE 100 ~ 200 m [A] B B 54
WM R, S 50 AN RE S, TR T A B TR AR M
FIB AR 4 28T A BE 45 FELR I A0 0T LA 6T
PIIERE G o RS AC B, TC T RA B AT RF a5 45
W25 (K1) o AWFSE R BFAM R 03 PR A, R
FAR AR FL AL i35 SRR A5 B U AR I R 2%
S IEHL A 2 B A I HIER |

® HHSTRER
Sites with streetlights
@ TSI R
Sites without streetlights

Bl FSMERDH

Figure 1 The distribution of field sites
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Figure 2 The spectral characteristics of echolocation calls and feeding

buzz of Japanese pipistrelle (sampling frequency: 375 kHz;

sampling precision: 16 bits)
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Figure 3 Differences in light intensity between sites with and without

streetlights (Kruskal-Wallis test)
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Figure 4 Effects of streetlights on the number of passes and feeding buzzes of Japanese pipistrelle
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Figure 5 Relationships between light intensity and the number of passes and feeding buzzes of Japanese pipistrelle (results from negative hinomial gener-

alized linear mixed models)
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Table 1 The top five alternative generalized linear mixed models with a negative binomial distribution for influencing foraging behavior of Japanese pip-

istrelle
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