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Environmental Factors Affecting the Start and End of Cicadae Calling'
- The Case Study of Hyalessa fuscata and Cryptotympana atrata -
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ABSTRACT

The purpose of this study was to identify the environmental factors that affect the beginning and end of calling
by Hyalessa fuscata and Cryptotympana atrata, which are dominant cicada species in the central urban areas
of Korea. The study area was Banpo Apartments in Seoul. The research period included two months, being from
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the end of July to the end of August 2015. We analyzed the start and end time of cicada calling, and on average

H. fuscata started calling at 5:21 am and C. atrata started at 7:40 am. The average end time of calling was 6:31

pm for H. fuscata and 7:51 pm for C. atrata. From the scatter plot and box plot results, H. fisscata started calling

at 05:00 am, whereas C. atrata consistently stopped calling at 20:00 pm compared to H. fuscata. Multiple

regression analysis of the start and end time of cicada calling showed that sunrise time was a factor affecting

the start of H. fuscata calling. The end time of H. fuscata calling was affected by sunset time and total cloud

cover. The starting time of C. atrata calling was mostly affected by temperature and sunrise time. The effect

of temperature was greater than that of sunrise time. The end time of C. atrata calling was strongly affected by

sunset time, whereas peak temperature was also shown to affect the end time. From the above results, sunrise

and sunset are thought to be the critical factor affecting the start and end time of H. fuscata calling. Therefore,

H. fuscata started calling with sunrise, and the end time was also affected by sunset. Temperature was the factor

most affecting the start of C. atrata calling and sunset was identified as the factor affecting the end time.

Therefore, the start time of C. atrata calling shows variation with daily temperature changes, and C. atrata stop

calling simultaneously with sunset.
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Figure 1. Daily start time and end time of cicada calling
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Table 1. Descriptive Statistics of environmental factors
N Minimum Maximum Mean Std. Deviation
. Rise 25 330.0 350.0 339.6 6.2
Sun(in minutes)
Set 25 1162.0 1187.0 1175.4 7.8
Average 25 25.0 29.3 272 1.0
Temperature('C)  Minimum 25 19.8 26.2 24.1 1.6
Maximum 25 26.4 344 31.5 1.8
Daily rainfall(mm) 25 0.0 80.0 7.6 18.1
Average wind speed(m/s) 25 1.4 4.5 2.6 0.7
Humidity(%) 25 59.9 95.1 73.9 8.2
Solar radiation(MJ/m?) 25 1.9 21.5 13.7 4.7
Cloudiness(1/10) 25 2.0 10.0 6.2 2.1
Time Time
I (2000) | T %
oo T .
1 11001
(05:03(0)3_ % I

Hyalessa fuscata  Cryptotympana atrata

a. Start time of cicada calling

Hyalessa fuscata  Cryptotympana atrata

b. End time of cicada calling

Figure 2. Daily start and end time of cicada calling (box plot)
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Table 2. Correlation between the start or end time of cicada calling and environmental factors

Hyalessa fuscata

Calling in Seoul
Cryptotympana atrata

start end start end
Sunrise(in minutes) 598" - 182 -

Sunset(in minutes) - 225 - 917"

Avg. temperature(C) -314 270 -557" 198
Min. temperature(C) -.535" 201 -382 645"
Max. temperature(C) -.150 241 -.501 -.121

Daily rainfall(mm) .031 -.025 .358 213

Avg. wind speed(m/s) -.048 -.024 -.199 379
Humidity(%) -259 -.076 200 6117
Solar radiation(MJ/m?) .008 251 -.180 436
Cloudiness(1/10) -.078 -.304 .169 498"

Y p <005 7 p <001



o)k &= A 9 SR IS vAe &84 348

Table 3. Multiple linear regression model of the start or end time of cicada calling with environmental factors

Sig. F Durbin-Watson R? Coefficients
B Sunrise(in minutes) -
Start  0.002 1.862 0.358 x
-27.599 1.008 (0.598) -
Hyalessa fuscata - - -
B Sunset(in minutes) Cloudiness(1/10)
End 0.016 2.091 0.325 . . o
-5117.186 5.416 (0.586) -22.364 (-0.637)
Seoul B
B Avg. Temp(C) -
Start  0.011 2.332 0.311 - .
Cryptotympana 862.146 -14.425 (-0.557) -
atrata B Sunset(in minutes) Max. Temp(C)
End 0.000 1.542 0.895 - -
-126.041 1.092 (1.008) 1.072(0.247)
" p <005 " p <001, (): Standardized coefficients
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(Simmons, 1988; Jang and Jeong, 2013), L}o|H A Y2 7
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