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Impact of Urban Water Body Ecology and
Environmental Factorson Bat Activity

ZHOU Yan-Ze” ZHU Hong-Liang® ZHOU JiaQi® LI Luo-Lan” LI Xin-Tong”
GAOXin” CHUNYU Xun-Qiang” LU Guan-Jun"’

(@O Changchun Normal University, Changchun  130032; @ Jilin Agricultural University, Changchun 130118, China

Abstract: [Objectives] Bats are crucia for the maintenance of ecosystems, but they also rely on good
environmental water sources for their survival. However, there is a lack of research on whether
anthropogenically disturbed water environments, particularly urban aquatic ecology and environmental factors,
influence bat water utilization. This study aims to provide basic data for the conservation of urban bats by
investigating the correlation between aguatic ecology and environmental factors and bat activity in Changchun,
China. [Methods] From June to August 2023, bat echolocation calls were recorded at 25 lakes and 6 riversin
the urban area of Changchun (Fig. 1). The study simultaneously recorded 17 ecological and environmental
factors of aguatic ecosystems, including those common to both lakes and rivers, such as total number of
insects around the water, number of Lepidoptera, Coleoptera, and Diptera in the vicinity, average atmospheric
temperature, humidity, and wind speed around the water, chemical oxygen demand, ammonia nitrogen content,
pH, dissolved oxygen content, average noise level around the water, and average luminance of the sampling
sites. Additionally, |ake-specific factors were recorded, including lake area, shape, vegetation coverage around
the lake, and the functional zone of the lake. Experiments were conducted for 10 d each in June and July, and
for 11 d in August, with each experiment starting at sunset and lasting 3 h. The experiments included acoustic
sampling and monitoring of aguatic ecological and environmental factors. One sampling site was selected for
each water body, and only one experiment was conducted at each site. In Avisoft-SASlab Lite software, the
dominant frequency of bat echolocation calls was used to distinguish bat species. The number of echolocation
pulse sequences of bats was used as a proxy for bat activity, and generalized linear models (GLM) and
generalized additive models (GAM) were employed to examine the effects of aquatic ecological and
environmental factors on bat activity. [Results] In Changchun, four bat species were found in the aquatic
environment: Pipistrellus abramus, Hypsugo alaschanicus, Vespertilio sinensis, and Myotis ikonnikovi. M.
ikonnikovi was excluded from subsequent analysis due to the relatively low number of echolocation pulse
sequences. The average atmospheric temperature around the water was significantly positively correlated with
the total number of echolocation pulse sequences for the three bat species (P < 0.001) and H. alaschanicus
(P < 0.001). The average atmospheric humidity around the water was significantly positively correlated with
the total number of echolocation pulse sequences of the three bat species (P < 0.05) and V. sinensis (P <
0.001). The pH value of the water was significantly negatively correlated with the total number of
echolocation pulse sequences of the three bat species (P < 0.001) and H. alaschanicus (P < 0.05). The
ammonia nitrogen content in the water was significantly negatively correlated with the echolocation pulse
sequences of V. sinensis (P < 0.05). The average luminance of the sampling sites was significantly positively

correlated with the echolocation pulse sequences of V. sinensis (P < 0.05, Fig. 2). Lake area was significantly
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negatively correlated with the total number of echolocation pulse sequences of the three bat species (P < 0.01),
H. alaschanicus (P < 0.05), and V. sinensis (P < 0.01). The shape of the Lake was significantly negatively
correlated with the echolocation pulse sequences of V. sinensis (P < 0.001, Fig. 3). In lakes in leisure areas,
there were significant differences in the total number of echolocation pulse sequences of the three bat species
(P < 0.05), H. alaschanicus (P < 0.01), and P. abramus (P < 0.05) compared to residential areas. There was
aso a significant difference in the echolocation pulse sequences of P. abramus (P < 0.05) in lakes in
educational areas compared to residential areas (Table 1). The average total humber of echolocation pulse
sequences of the three bat species in lakes in residential areas was 2.6 times that in lakes in leisure areas. The
average number of echolocation pulse sequences of H. alaschanicus in lakes in residential area was 3.1 times
that in lakes in leisure areas. The average number of echolocation pulse sequences of P. abramus in residential
area lakes was 3.2 times that in leisure areas lakes and 4.6 times that in educational area lakes (Table 2).
[Conclusion] The study results indicate that urban aguatic ecology and environmental factors can influence

bat activity. It is recommended to focus on urban water environments to better protect bat diversity in cities.

K ey words: Changchun; Water environments; Bat activity; Ecology and environmental factors
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Eleven lake sampling points in leisure areas: Cam. Camellia Park; Cha. Changchun Park; Chi. Children’s Park; Dey. Changchun Deyuan; Fri.
Friendship Park; Kua. Kuancheng District Government Central Park; Lab. Labor Park; Lao. Laogian Park; Peo. Peony Garden; Vic. Victory Park;
Yuh. Yuhua Garden. Ten lake sampling points in residentia areas: Eas. Pearl of the East; Eve. Evergrande City; Hex. Hexin Garden; Jad. Jade
Flower Creek; Jil. Jilin University Tailal Community; Pea. Changchun Pearl; Pol. Poly Lilia Fragrance Bay A District; Van. Vanke Blue Mountain
E District; Wuz. Wuzhong Impression Phase II; Yat. Yatai Peach Blossom Garden. Four lake sampling points in education areas: Blu. Jilin
Agricultural University Blue Lake; Cui. Changchun Normal University Cui Liu Lake; Nor. Northeast Normal University Freeway South Campus;
Qin. Jilin University Qianwei South Campus Qing Lake. 6 river sampling points: Yil - Yi6. Yitong River 1 - Yitong River 6.
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Fig. 3 Theimpact of unique factorson bat activity
« REFEAGIE, “— KPR 1 95%E X .
» means the estimate, and the two ends of the “—" represent the 95% confidence interval of the estimate.
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Tablel Theimpactsof functional zonesto which the lakes belong on bat activity

Fh THEEX e 95%E {5 [X ] 95% confidence interval
Species Functional zones Estimae TFR Lower bound  _EFR Upper bound
Sk Total bats fE 32X -k [X Residential areas-Leisure areas’ -0.95 -172 -0.19
gﬁiﬁfﬁhmws fE 3 [X Pk X Residential areas-Leisure areas” -114 -1.91 -0.38
RIARE X -PKIH X Residential areas-L eisure areas’ - 116 -2.21 -011
Pipistrellus abrarmus {1 [X-## X Residential areas-Educational areas’ - 153 - 295 -011

“ RRMAN X IR Z AR L. “-" represents the comparison between the two functional zones. " P<0.05, ~ P <0.01

2 AR I wIE Rk S B B E A B R

Table2 Comparative multiples of the average bat pulse sequencesin lakes of functional zones

ik REX Jike 5 B T 318 3
Species Functional zones Average of pulse sequences Multiple
) {E X Residential areas 602.0
LSk Total bats - 26
RIFIX Leisure areas 232.0
Ri 37 36 1 3 {E2 X Residential areas 209.0 a1
Hypsugo alaschanicus fKIHIX Leisure aress 66.5 '
{E X Residential areas 317.0 a2
F R E RIFIX Leisure areas 99.1 ’
Pipistrellus abramus [ Residential areas 317.0 i6
# X Educational areas 68.8 '

3 Wik
Straka % (20200 KB, FE 5 /RAIKM
Whih, Bi M HRBHES AL L REIE
( Austronomus australis ) . HE 22 EF
(Chalinolobus gouldii). #iitE (C. morio)
FUNRR AR I (Vespadelus vulturnus) 4 Flil i
PGB EAESG: B H R i s 58 1w
H/ SRR s 0 20 42 35 TEAH G WU H R Ak
&5 18U R AN 2RV B 3 IR A G
EARWT T I AR K INIX = H B 8 5 i i 5)
FELE R MO K 2R, IX ] R A2 FH T S 114 4 o
R, WAIRER M T AR SEI Al BOGAT 55
o, e R B R R AU
#

il

AHFFE 31 AbsK A& pH FH41E N 8.7 (7.93 ~
9.65), PR, 3 FhbmiE SN FIRLER
IR 5 KK pH (A5 E fAHE, ARRIRIE S

2 Bl 25 7K A4 Rk 4 (%) B4 0T e 2> o Laverty S
(20200 KHW,  GUARA VO BRI AK AR K TS Wi
WEE B P AR, A& AR INAREE  (Neoromicia
zuluensis) JE 3 5Kk pH 8 52 UG, sk
U4k B 52 M. Borges-Jesis &5 (2021) &
B, #MF (Rhynchonycteris naso) H [A] & {5
TS AEARR KRB, 3% — (i 7T RE 2 H
TEMEANREE, BT ENEE—S i,

AR TGS R i RS 2 S5k pH {8 22 U
KIFFE T e 2 B EYHL L 52 . Sutcliffe 5
(1973) W TRl FR B, B0 pH {EXH
WA B BB FAEL =4 T B, AN
[ AP IR B HO KA pH (B I BUR AN, (H
W3 L BN IR A 260, v B R
BETIEPE SRR . R KR T R R AR g e ik
PR BRI, UK, KA E E TR
HEWHR R — Gk HF 2008). &EFHR
FEEENE R FEBUKAEESE R R, SE G HRIE
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ik 20 RAE2EM0 15 R EIRH & A B R K
MAET, PR ot ] (i 2 W W A= iy 22 4
(Falconer 1991) . #8743 /K4E B R A IR /K
BERNMFFEEIR, Mg SYRIE G
fi2%E 20200, X A] S FEUR T iiE S 30 5
KRS & & W AR R A .

By N WL e AT S AL
(KK & 4T 4. Russo 2% (2017) KIN,
KM 55 Holig (Barbastella barbastellus) F17 EX
PRI (P kuhlii) 75 HEH (] 2 20800 T oK S
3, AR EIMEAE IR E N, REE
J& (Myotis) Wi (IR /K I B0 8 25 kb, (E R
IS B A . AW I AR 5 0 30
SR ACPYRER B, H—PHERT
T e R ) T S

Torrent 25 (2018) KL, WwiE %50 5
VHTAE Z IEA R, XE5ARH SR IAFA—
o ARWEFCH, 25 A1 3 i i L5 5 DA A
Ba] 7 3 (R 3N 2R 7 Wl W 6 3340 5 K AR TR AR 4 3%
RIS, AT RE A B 78 T AR A R K AR B 30 s i
LS E) (Salvarinaet a. 2018). fHK
TR AR LU 1T 2 7K AR TR 0 O P2 1) B 4B A
JAK AR RN, HS SRR UK, TEREL
RFN, AR 7 Wl 5 AR TR 3 A e,
AT RE AR H T TRARAS LI 5 S50 R B30 114 2R T
5% B (Fortin et al. 2005, Maganga et al
2014).

AN Dy e X AR PRI 22 S5 6 008 2 106 i S V7 1)
CRZE 2024) . AWFFLE,E Rt — D IEsSEiX —
giik. AEBIX 3 Pl S 2 LUK Bl 4y 5K 37
MARWAREFENRE S TIRNX, FEXERIL
REFENEEmTHEX, XoleeZ 2 hhe
X 25 SN R o ERAR AR 50 A R B K A ]
I 55 %o Wi 9 3 7 2E B B S, H 2 BT RO
FUUF S T b b 2 EEAR FE [ 75 78 10 3R G 7E S
TGS, MR SR [ R, TR K
THRE CTHE 2023). PRH XA E—
BAFERR SRR, 72 A BOR M 5
(Xiao et al. 2019). AR 32 HL AL iy 2 7Y

Wi, N TEISIRIAERR . R 7 AR = A B
o TH T A e A R, T X A =R
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[FE T B 0T W AT 9 7= 2B 5

WFFER I, W iE 1A IE HYE R 7E 20 C
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TR (Bhalla et al. 2023), FrbAKA IR E
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SR IEA O 4 R — 8. MR AN R
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B PR 28 TR 22, AT ko i 0 114 288 K A 7K 4 45t
K (Lacki 1984) . ] Hh s B2 7 R Wi ( Tadarida
brasiliensis) EAHXHEEHZIE 70%I 7 M 75 51
I A, 17 B = BRI AR HE R
EER/> (Rodriguez-San et al. 2024), iX7E—
SEFRRE EARZN 1 7 b i b 2 BB X I AR A
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