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Anura Call Monitoring Data Collection and Quality Management

through Citizen Participation™
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ABSTRACT

Amphibians, sensitive to external environmental changes, serve as bioindicator species for assessing
alterations or disturbances in local ecosystems. It is known that one-third of amphibian species within the order
Anura are at risk of extinction due to anthropogenic threats such as habitat destruction and fragmentation caused
by urbanization. To develop effective protection and conservation strategies for anuran amphibians, species
surveys that account for population characteristics are essential. This study aimed to investigate the potential
for citizen participation in ecological monitoring using the mating calls of anura species. We also proposed
suitable quality control measures to mitigate errors and biases, ensuring the extraction of reliable species
occurrence data. The Citizen Science project was carried out nationwide from April 1 to August 31, 2022,
targeting 12 species of anura amphibians in Korea. Citizens voluntarily participated in voice signal monitoring,
where they listened to anura species' mating calls and recorded them using a mobile application. Additionally,
we established a quality control process to extract reliable species occurrence data, categorizing errors and
biases from citizen-collected data into three levels: omission, commission, and incorrect identification. A total
of 6,808 observations were collected during the citizen participation in anura species vocalization monitoring.
Through the quality control process, errors and biases were identified in 1,944 (28.55%) of the 6,808 data. The
most common type of error was omission, accounting for 922 cases (47.43%), followed by incorrect
identification with 540 cases (27.78%), and commission with 482 cases (24.79%). During the Citizen Science
project, we successfully recorded the mating calls of 10 out of the 12 anuran amphibian species in Korea,
excluding the Asian toads (Bufo gargarizans Cantor), Korean brown frog (Rana coreana). Difficulties in
collecting mating calls were primarily attributed to challenges in observing due to population decline or
discrepancies between the breeding season of non-emergent individuals and the timing of the citizen science
project. This study represents the first investigation of distribution status and species emergence data collection
through mating calls of anura species in Korea based on citizen participation. It can serve as a foundation for
designing future bioacoustic monitoring that incorporates citizen science and quality control measures for
citizen science data.

KEY WORDS: AMPHIBIAN, BIOACOUSTIC ECOLOGY, CITIZEN SCIENCE, OBSERVER BIAS, MATING
CALL
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Participants move to where they hear an Anura's mating call.

¥

Record Anura mating calls on a smartphone for atleast 20 seconds

I

Collect Anura ecology and habitat data using mobile applications(CADA)
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03. Weather
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Collect GPS data for recorded Anura mating calls

I

Citizen science data on Anura emergence

Figure 1. Flowchart for Anura Mating Call Monitoring with a Mobile App.
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Citizen science data: recorded Anura mating calls

—

T
Classifying the level of the recorded background noise

(Refer to Massachusetts Noise Index)

= 0 Noise Index : Amura mating calls cannot be heard
+ 1 Noise Index : No appreciable effect
* 2 NoiseIndex: Bnd&gutnnﬂnmseshglﬂb-aﬁuﬁ:ng&nmwnphng

* 3 Noise Index: gr d noise Iy affecting A npling
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+ 5 Noise Index : B: noise p A

BT

mati
aloula barcalis, Pelophylax

(Hyla jopor

Figure 2. Flowchart for Quality Control Procedures in
Anura Mating Call Citizen Science Data.
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Figure 4. Results from Domestic Anura Mating Call Acoustic Signal Data Collection via Citizen Science Projects. Citizen
Science Data Collection (a), Anura Mating Call Acoustic Signal Data Verified by Researchers (b), Data

Contaminated by Observer Bias (c).

Table 1. Administrative Area-Based Citizen Science Data(Anura Mating Call) Collection Status

Administrative divisions of the Republic of Korea

Number of Citizen Science Data

Capital city Seoul 1,012
Special self-governing city Sejong 67
Incheon 323

Dagjeon 35

Metropolitan cities Gwangju 124
Daegu 32

Ulsan 14
Busan 9

Gyeonggi-do 2,996

Chungcheongbuk-do 209

Chungcheongnam-do 434

8 Provinces Jeollabuk-do 179
Jeollanam-do 222

Gyeongsangbuk-do 194

Gyeongsangnam-do 663

Special self-governing province Gangwon-do 288
Jeju-do 7
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AgasCiFigure 5). 508 At} elole] % of 7145%7}
skl ojZ2lAol 4 ol ool Rul% gaifol HAY]
2oaelol A4 7 W Ale] det HRE vl /)%
stk 2%E o /1S9 dojeo] BT 43
S AbH R 2K Omission) 92274(47.43%), 5]2)(Commission)
4827(24.79%), Zr5-% A8 (Incorrect identification) 5404
(27.78%)°] E1= U th(Figure 6). 53] 71 HaFo] WA
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EZ20eRoto] @ FLEIthWiggins et al., 2011; Bonter and
Cooper, 2012).

6000
5000 4864
4000
3000

2000 1944

) l

Data with observer bias

Number of citizen science data

Data on Anuran mating calls

Figure 5. Citizen Science Data Quality Management Results
for Anura Mating Call.
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Figure 6. Types of Observer Bias in Anura Mating Call
Data.



AR FulE oA SIS ] B SRE] et 238

o 7HA)) 4.21674(36.68%) A7) -Edselel Tiek 2A} 2
wopA AREYOR, A& ol F(OH 64T H 25 64] A
Aol 6487(13.32%) HliA 2 350] Folz} 3l

1200 1220

. Ej9e. el An ZARS 2 7A1RE BUET 2
Foll gt Frof&o] F7Feal 2% 104] o] S+ E 2%

- I - Fradt= A Bk AA A S 2% 94 1,2677

o0 I (36.05%), ©3 8X| 1,13671(23.36%), 23 104] 8197

1400

data

of A

(16:84%) A2 B2 71Z0] WAL o HY o5 84
] 1041704 oF 3A17F 59t HA] B 7159 66.24%0]
agoks T S SRlsklon], ol F2 Al 24}
s i AFo] 7ol PR NAY] E24E £ 93
oRzt ZAKS Asteha S Ech Kim et al(2012)& 59

Figure 7. Classifying Citizen Science Data According to 17 217 o] WAl7] £9 ag] ol=7= o1}
the Massachusetts Noise Index. Assessing the 7=l Ay Elel A7) FRae] AF1E Aol

Quality of Citizen Science Data. Understanding 2t 3 A= oF 16417 &3 % Al2sted

the Impact of Background Noise Levels on Anura The ' 3AZHA] Bt 1IARE 9 S5ae7 ERlEgle

Mating Call Identification. w, A7fTtel= ok 18A|HE A|&ste] ohS d 3A|71A] &

t TAZE S a7 BEEAY ojA Y At o] %

Aliakel ZRAE| ok ARl 2AMISO] FulE o Rl AR 347t AR ARl B dlolE
A5 SAAE BUERS ST 24 A7 TheE  2xlo] MY Ao wehw

1400
1267

1000
819
800
600
504
400
241 219
200
86 -
41 18 12 7 36 2o 45 45 45 46 34 33 33 28 43 39
oo I Z 7 I ma o wwin
PM

Number of Anuran monitoring data

1:00 2:00 300 4:00 500 600 700 800 900 10:00 11:00 12:00 1:00 200 300 4:00 500 600 V00 8:00 900 10:00 11.00 12:00

AM AM AM AM AM O AM O AM O AM O AM O AM AM PM O PM PM PM PM PM PM PM PM PM PM AM

Monitoring time

Figure 8. The Time During which Citizen Participants Conducted Monitoring of Anura Mating Call.



239 e - o]F - U e ete]A] 38(3) 2024
w2 ARlbel ZRAES Foff ujo] A4Skl Al AAE diqti FAPE AdE = A =214 dE 9717t
o HE& sk 1289 s FAF T FA0, = = T8 dPA glck(Hong et al, 2017). ofo] W§-&o]

TEE AQRE 1059 Fuls AR M) &E348E
selalgict. 2AE 4.864719] 0| AT WA 22
28] 2 A7) 3,82970(78.72%), TWEO| 36271(7.44%),
AN WEol 23071(4.73%), FANFEet A
18374(3.76%), &7l4+8] 17674(3.62%), T3/ 1+ 194
(0.39%), 347172 1674(0.33%), =712 1274(0.25%)
I 2 AR YA ESIKFigure 9). ZHAE HE WA
7] &5ad] o] Afole A7 4,25671(80.06%), THE
0] 6137(11.53%), Z7N+2] 37974(7.13%), FE71+2] 21
(0.40%), =7142] 187(0.34%), AT+ 164
(0.30%), =~LA7N+2] 64(0.11%), =71+2] 374(0.06%),
AlFAR ] 371(0.06%), F4HHEE] 171(0.02%) 0. &2 2
Q1= ¢Ack(Figure 10). 53] A7ite] W47 &34ax2]of o
oF W=7 A Yebsth A7l ks Ao
st A AR kel Aol Qlof ATk HIEst
o] thoFat gh7gof| A TaEst 4= QJtk(Park and Cho, 2017).
AN thre 2 WENIETE A Yehd BEol= olF
do] HaL AAREYo] F& B OR =g ZAHo kAt

MAT] Ho g S0 tpeft A4 BiAglo] =7
oL AA AR RS ERt o] ZIFE|AL Qo] Elgl
vl o] f2igt A o2 e ti(Kim and Lee, 2010;
Park et al., 2019). W75}A] L5k Fu)& okxjR 352 74
S 2z 8] Bao] ol Ao} Aok B e
maAE A% AP Aol 8] WA SeseE
skt oleigol wR Ao Uehgr). e R
PAIF NG R WAL 4 s AR AL H2A
o] We A9 AjHon He gisol Pato] YT £
P A AR AP, 24, =, 8 AS ol A4la)
o BlA7lE 2905 3U7R el drLee o al,
2013). & dAtoAs SHE Fols AR HA7] &34

= 22 Ahpele) FerEol ok i AA, 2904
o, SAd, sk, 347, A% T ohefe A BEE
4= S ATEE AR wEkelE YAdo] glom thEA
o A& EAE]= Fo|th(Jang and Suh 2010; Park and Cho,
2017). AJR1zfel Z2AEof Zrojsh= AlRIES Ftol 4
+ A S FHoE HERUEPS $8ske Bl

4500
y]
-l
_g 4000 3829
N 3500
g 3000
.‘E
) 2500
= 2000
L
= 1500
c
< 1000
°
362
. 500 230 183 176
19 16 12 10 9 5 3 3 2 1 1 1 1 1
.E 0 I B m =
o & o ) o B o ] ) 5 a & B &
= & 0-@?\\ ng'b\\ \\@‘\ o &0\@ @'a\‘“‘) @cEe &f&o \\\@“} 0@\"} & \;\r}‘ i ﬁ)”@ a\\@\‘ & 2}\@"‘\ &Qn" qu(\"‘\
Z PN é‘ecl & 5 & @ \*‘eg & & 4 (\OBB @ & g e &
S Y T S A -q,“’o B T T
P R A & & &P @ v"'\e @ S & k\%\@
o &P & @ ¥ P @ @ W 8 3 & & ¥
& Ry o N & N ) P & 2 &
0% & o o ¥ oF o o @ P SO
ol Al ? Q ) Q 9 = o F .\,L\QD .a\o‘ \r_:,Q
e o P P o e @ 3®
Ny ¥ @ @ 2 N o @
; y ¢ @ ¢
o Qri‘@\ & ¢° ¥ "s”xléj
4 b A 3
\al A*:L\ @ o
(‘\\Cn
.{L\QO
W
o
Species

Figure 9. The Results of Classifying Anura Species from Collected Citizen Science Data.
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