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Evaluation of the Forest Bird Community in the Breeding Season

by using the Sound Recording System'
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ABSTRACT

Breeding bird surveys provide the reference information for understanding bird community structure and
function in the ecosystem and conserving biodiversity. Recent rapid change of biodiversity due to climate
change and other factors has made it necessary to utilize acoustic sensors for accuracy and spatial expansion
of forest bird survey data and for time-series monitoring of forest birds. The objective of this study is to
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investigate the possibility of using acoustic recording sensor to evaluate the diversity of forest birds at breeding

season by comparing and analyzing the recorded data of bird songs and field bird survey data. We conducted

the site survey and recording in 186 points in 48 areas of 4 regions of Gombaeryeong and Jochimryeong around

Jeombongsan Mountain and Jugryeong and Gochiryeong around Sobaeksan Mountain from May 2nd to 16th

in 2013. The analysis of the correlation between the recording result and Bird Community Index based on the

field survey showed that the number of bird species, population, and the number of bird songs by recording was

significantly correlated to the number of species and population by field survey. Moreover, the number of bird

species and the number of bird songs by recording showed a significant correlation to species diversity and

species richness but no or low significant correlation to species evenness by the field study (observation and

listing in parallel). As a result, it was possible to check species composition and species diversity of bird

communities by analyzing acoustic recording data on the field. The acoustic recordings of bird songs in the

breeding period were more reliable than the non-breeding period in the correlation of recording result and

species diversity and for utilization.
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Table 1. The number of area and site in each survey region

Region A : Gombae B : Gochi C : Jook D : Zochim Total
Area 5 5 15 11 36
Site 15 6 52 34 84

Table 2. The number of species according to the field survey and sound recording in each area

Area Name A : Gombae B : Gochi C : Jook D : Zochim Merged
Field survey (F) or Recording Data (R) F R F R F R F R F R
The Number of Species 21 17 18 15 32 32 31 27 42 39
Average Number of Species in Area 9.0 7.6 8.5 7.5 8.9 7.5 11.5 10.2 9.7 8.3

Standard Error 1.1 1.1 1.0 1.0 0.9 0.9 0.9 0.9 0.5 0.6
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Fig 1. Site map of the study area (Site A : Gombaeryoung, B: Zochimryoung, C : Jookryoung, D: Gochiryoung).
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Table 3. Correlation matrix between bird community indices in same area.

Community Indices NS NI SD Ab Ev RS SF
Surveyed Species (NS) - 0.93™" 091" 0.92"" 0.64"" 0.89"" 071"
The number of Individuals (NI) 0.93"" - 0.80"" 0.74™" 0.47" 0.89"" 0.81""
Species Diversity (SD) 0.91™" 0.80" - 0.88""" 0.87" 0.77"" 0.58""
Abundance (Ab) 0.92"" 0.74™ 0.88"" - 0.72"" 0.77"" 0.53"
Evenness (Ev) 0.64™" 0.47" 0.87"" 0.72"" - 0.51” 0.29™
Recorded Species (RS) 0.89"" 0.89" 0.77"" 0.77"" 0.51" - 0.76"""

Song Frequency (SF) 071" 0.81"" 0.58"" 0.53" 0.29ns 0.76"" -

Spearman's Correlation :

™ p<0.01, ""p<0.001, ns No significant correlation.
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Appendix 1. The species list in field survey and sound recording system in 4 survey area in breeding season (2013)

L A : Gombae | B : Gochi | C : Jook | D : Zochim | Merged
No. Korean Name Scientific Name F R F R 7 R v R F R
1 E# Tetrastes bonasia 4 2 4 2
2 #H Phasianus colchicus 3 6 3 6
3 Ay Butastur indicus 1 1 1 1
4  ZE7lg Buteo buteo 1 1
5  Hlr|E7Y| Streptopelia orietalis 2 1 1 2 2 1
6 A= Cuculus hyperythrus 5 3 3 2 6 2 6 3
7 AHL=wILY) Cuculus micropterus 17 11 2 17 11
8 Hojz|mILy] Cuculus saturatus 2 2 17 10 8 17 10
9  FEHYo) Bubo bubo 1 1
10 Aoty Dendrocopos  kizuki 1 3 1 2 2 3 2
11 eMu} ity Dendrocopos major 16 4 16 4
12 Aoty Picus canus 2 1 1 2 1 2 1
13 wj7hH] Lanius bucephalus 4 2 4 1 4 2
14 oA Garrulus glandarius 3 1 11 1 2 1 11 1
15 714 Pica pica 1 1
16 EXE7taty Corvus macrorhynchos 7 3 28 11 28 11
17 B4 Parus major 4 3 1 4 11 7 26 15 26 15
18 ZIHERA] Parus ater 4 3 5 4 37 30 | 20 10 37 30
19 LEabo] Parus varius 10 8 6 519 8 [3 11 |3 11
20 AHERA Parus palustris 2 2 1 11 10 | 20 12 20 12
21 Q&L%o Aegithalos caudatus 6 6
22 Adkg] Microscelis amaurotis 1 2 12 7 4 2 12 7
23 <A Urosphena squameiceps 3 1 2 2 3
24 3ulEA) Cettia diphone 10 7 10 7
25 &4 Phylloscopus borealis 3 3 6 5 120 18 | 22 14 | 22 18
26 =&A Phylloscopus plumbeitarsus 5 6 1 2 22 15 22 15
27 AREA Phylloscopus coronatus 12 10 5 2 66 23 66 23
28 =EA Troglodytes troglodytes 1 1 1 1 2 2 2 2
29 Ea1H| Sitta europaea 7 3 3 4 10 6 18 9 18 9
30 AW Zoothera aurea 1 1 1 1 4 2 4 2
31 Suf R wY Turdus pallidus 5 3 3 1 18 14 | 28 11 28 14
32 AgEA Luscinia cyane 9 1 31 27 | 60 21 60 27
33 ST Luscinia cyanura 4 4 1
34 2A Luscinia sibilans 2 1 2 1
35  =HA) Phoenicurus auroreus 1 4 4 4 1 4 4
36 AL Saxicola torquatus 1 1
37 E459A Cyanoptila cyanomelana 3 2 3 4 7 8 | 20 8 20 8
38 Ezhaty Cinclus pallasii 2 1 2 1
39 ZHA Passer montanus 4 1 4 1
40 =Zgu|A Motacilla cinerea 1 1 4 2 1 2 1 4 2
41  HREA] Carduelis sinica 2 1 2 1
42 HlA| Emberiza cioides 1 1 1 1
43 =ZEUA] Emberiza elegans 8 4 5 7 27 25 | 36 12 36 25
The Number of Species 21 17 18 15 | 32 32 | 31 27 42 39

" F: the number of species in field survey, ~R

: the number of species in the sound recording system





