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Application Comparison Between Acoustic
Monitoring and Transect Method in Forest Birds Monitoring
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Abstract: To evaluate the application effect of acoustic monitoring in forest bird surveys and its differences with the tradi-
tional transect method, a one-year comparative monitoring was conducted from March 2024 to February 2025 in Tieshansi
National Forest Park, Jiangsu Province. Six avian traditional transects were set up and manual surveys were conducted
twice a season. For acoustic monitoring, one avian chirping collection equipment for each transect was utilized to collect
the birds voice throughout the day, species identification and acoustic signature analysis were carried out based on an Al
model trained on the Jiangsu avifauna checklist. The results showed that a total of 114 species were recorded by the two
methods, and 70 were common species, the transect survey recorded 28 unique species (a total of 98 species) , while
acoustic monitoring recorded 16 unique species (a total of 86 species). The transect method had advantages in species
quantity statistics and visual confirmation, whereas acoustic monitoring effectively supplemented the observation results of
nocturnal and concealed species such as Caprimulgus jotaka and Otus sunia, and revealed patterns of avian activity
rhythms. Additionally, acoustic monitoring enhanced data processing efficiency and significantly reduced the labor intensity
of manual identification. The study indicated that the traditional transect method was still indispensable for the monitoring of
specific environments and birds, while acoustic monitoring expanded the spatiotemporal scale through continuous auto-
mated monitoring, and the combination of two methods would significantly improve the accuracy and comprehensiveness of

forest bird diversity monitoring.
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Figure 1 Distribution of acoustic monitoring plots and transects in Tieshansi National Forest Park
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Table 1 Bird diversity in Tieshansi National Forest Park in different seasons
=4 PRI Fh MAKY A Shannon-Wiener ZFE MR %L Simpson {t ¥ EE TR %L Pielou 35 BEFE L
Season Species number Number Shannon-Wiener index Simpson dominance index Pielou evenness index
## 2% Spring 69 1183 3.6l 0.96 0. 85
K7 Summer 55 846 3.61 0.97 0.90
K ZE Autumn 58 726 3.61 0.97 0. 89
478 Winter 41 721 3.38 0.96 0.91
2.2 HREREIEER ez (R 2), K EF RN B YRR 2 ik

81 Fh (5 B Fh ALY 94. 16%) 3 & Zefic /b, X 33 b
(14 38.37%) . TEZPERELLIN L, Y H 52K T
Bk G x e, Bt e 61 A (i 70.93%) .
5B 10 Fh [ 5 g SR AP B AR S, 23 S 2/
F5H ( Centropus bengalensis) . H AR JE5S 21 /159 K H
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A JE -
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28 AVBERIW i CELAS B > 70% ) N T 9 ¥ 15
110 421 Z5Mg 7530 s, B A A 200 528 100 263 4%,
HAZ IR N 90. 80% , 7 # Wi A iE sk 2 12 H
32 R} 86 Fl 525 R IR L1 W b 43 i) R R T S
(22 419 4%) K14 (Parus minor, 11 790 4% ) (£T 41155
(10 509 £5) . F1 3k ¥ (5 742 45 ) FIER #i 5 (Phasianus
colchicus ,4 748 %) o Wi TN 2 i ) 5 St 30 4l 28 1) 2

R2 WHBENFEERXLL

Table 2 Comparison of results from two monitoring methods

P SR - A PR LS
ESH Species number Sl U Number of unique species Similarity coefficient
Seas Number of shared
eason FER i A s il SSaN species FELR A el
. - . o Jaccard  Sgrensen
Transect survey  Acoustic monitoring  Total Transect survey  Acoustic monitoring
% Spring 69 81 97 53 16 28 0.55 0.71
54 2% Summer 55 55 72 38 17 17 0.53 0. 69
K ZE Autumn 58 51 74 35 23 16 0.47 0. 64
47 Winter 41 33 51 23 18 10 0. 45 0. 62
JA1t Total 98 86 114 70 28 16 0.61 0.76
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40r — KMEHS Hierococcyx sparverioides
— VYR FEES Cuculus micropterus
— ZIM L BY Clamator coromandus
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— £L% Ots sunia
30 — HAESY Ninox japonica
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Figure 2 Diurnal activity rhythm of typical summer migratory birds
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Figure 3 Monthly activity rthythm of typical summer migratory birds
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Figure 4 Species accumulation curves of transect survey (A) and acoustic monitoring (B)
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