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ABSTRACT

The present study aimed to identify the influence of climate change on mating songs of Cicadidae in a
phenological perspective. The research sites were located in the central part of the Korean peninsula in which
phenological observations by the Meteorological Office are made. The material provided by the Meteorological
Office was used for long term phenological analysis. The findings demonstrated, First, the phenological
monitoring of cicada is an effective index to detect ecological changes due to climate change, thus indicating
the importance of long term phenological investigations for future studies. Second, the analysis on the
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phenological changes of H. fuscata presented a trend in which the first songs were made at increasingly earlier

and later dates, respectively. The phenological data on H. fuscata and average temperatures exhibited a

significant negative correlation between the initial mating song period and the average temperatures of June.

Furthermore, there was also a significant negative correlation for precipitation in October with the end time and

total duration of H. fuscata song. Third, in the regression analysis of the start of H. fuscata song and

meteorological factors in Seoul, increasing average air temperature in spring (March to June), which includes

June, was associated with an earlier start time of H. fuscata song, with calling starting approximately 3.0 - 4.5

days earlier per 1°C increase. Fourth, in the regression analysis of the end of H. fuscata song and meteorological

factors in Seoul, increased mean precipitation in October was associated with an early end time and an overall

reduction in the length of the song period. The end time of song decreased by approximately 0.78 days per Imm

increase in precipitation, and the total length of the song period decreased by 0.8 days/1mm. This research is

important, as it is the initial research to identify the phenological changes in H. fuscata due to climate change.

KEY WORDS : PHENOLOGY, CICADIDAE, BIOACOUSTIC, START OF SONG, END OF SONG
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a. Start time of H. fuscata songs
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Table 1. H. fuscata songs period in Seoul

Average Rate of change 2
date  (Day/10 years)

Song start 7/17 -1.7 0.139
Seoul Song end 9/18 1.5 0.085
Total Song Days 64 days 3.5 0.254
Date
10405 -
10/01 - .
yv=0.1544x - 47.474 +
09/26 1 R2=0.0845 . g .
0921 +* ’ﬂ +
| + +
. B ¢ +
D916 - < . ¢+
0311 - +
. . ¢ .
oo, * *
’.
09/01 +
’
08/27 - .
D&/22

1955 1965 1975 1985 1995 2005 2016
Year
b. End time of H. fuscata songs

Fig 1. H. fuscata songs start and end time in Seoul
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Fig 2. H. fuscata songs days in Seoul
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Table 2. Correlation between calling period and temperature

Seoul (1975 ~ 2016)
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A ALK or ek 2AE venigle i =147 L3 263
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1973 1976 1979 1982 1985 1988 1991 1994 1997 2000 2003 2006 2009 2012 2015 T11_2 _282 _093 123

Year

Fig 3. Average Temperature of summer period in Seoul(°C)
(M: June to September, A: Entire period)

Tx: Monthly average temperature
Tx.y: Average temperature from X(month) to Y(month)
Y p <005 ™ p<0.01
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Table 3. Correlation between song period and rainfall

Seoul (1960 ~ 2016)

Song Start Song End Total Song days
Ry .013 .091 .066
R, 113 -.074 -.142
R; 273 .036 -.163
R4 .045 .019 -.016
Rs -.281 -.303 -.050
R .089 .095 .015
R, -.148 -.039 .073
Rg .180 211 .046
Ry 113 344 204
Rio .012 -423% -.357*
Ry 132 -.138 -.208
Ry, .096 -.331 -.341

Rx: Monthly average rainfall
Y p <005 " p <001
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Table 4. Linear regression model of the start or end time of /. fuscata sSong with average temperature

Linear regression model R’ ANOVA Sig.
Te CSST(y)=—12.964* T;(x)+263.014 143 .033
Tse CSST(y)=—4.105* T, _;(z)+279.297 179 016
Song start in Seoul
Tes OSST(y)=—4.27%T,_(x)+271.413 195 .011
Ty CSST(y)=—4.466% Ty _4(z)+261.598 183 015
Song end in Seoul Ry CSET(y)=—0.78*R,,(z)+ 265.349 179 016
Total Song days in Seoul R;,, CSP(y)=—0.8*R,,(z)+68.918 128 .045

Tx: Monthly average temperature, TX-Y: Average temperature from X(month) to Y(month),

Rx: Monthly average rainfall

CSST: Cicada song start time, CSET: Cicada song end time, CSP: Cicada song period



249 AR - 7144 A Erel ) 52(2) 2018
o BAd HaA AR w9 WE Lwehvin] 244 A Mem S871%ke A Soluhs Aow BHlshy
71oko) Al B4, SIARAS ANStAk 24471 th A% i) ARAW Hole|et B 7ko) Ak
RS Fi -6} Wl S 7He] G WRALE A Aol 690 Hav| 2wt unle] 244717 59
o ANste] AW RAAI ATEAS A A3 6ld SO HBHAS AT G BT 5 Ugich E
69 AT, AT, 78 AATT Finlo) 2A) ke T 1089 9o vin|o] 28717k ojulEt Sof Ak
Zrh AR UehdthTable 5). SAME ] o5 57 BAS malch
B4 A3, 69 157 HFLwgo] Maw AYETh 6 AR, A% Wi 24 Aok 714ael 2k 8718
9 15 Bdrleo] 1T 271l ek Wijn] 24U 19 AT 69 Tt BAG-6Y) B 71e0] FA184E
o Wb Zow Gepdh B 24 Azel] ofstl ) o] 2Aelo] Meb Ao ek, 249 571
U] SeAe 1T A Faeme] JFS W A0R U && o 30451 T ARAOR S BRen
S, 53] 69 157 Bewete] Wik g B Ao U7 ALY AT 62 AT HRL el G
2 tpehdh(Table 6) WHe 0.8 R, WSR-S of ~LOY/IC olglek @
HhE SR Sgeis Ao Fujul HaHom 7
5. B3 A Feo] 2AS AAshz o] FFE 19 o] 69
& Aol QR W Ao Uehyrk
B AT 7R Fujn] 24, B4 ABAE dol A, AL Wuinle] B4 A719F 287Kkt 714
of 71Abael vlole S Fg3to] Z|Fuste] o5t ] 7k SFEA Ask 109 BF el S5 v
MARS A7) W BAsIA stk 71Ee] el W EAYUo] MeK F £85Ikl Fol=t Zut ek
HoR HEANES ATF ARt BA doriEmery e th FHY FAES 078 Immo|om S-L17h 4
al, 2003), 53], A B AT v FH] whiel L 0.8 Immol itk A% Holule WA o 99

2 AFe 27IAFEA U7t Sl Ao w wdEnh 2
Q7o) At het 2.

A, whele] AEAY BUE RS 758t o5 Aley
A Weke A 4 gl wakael AL Sstch
B ATE B Ak WALS0) AFAIeH FR A7)
Smop 7ol QAR WL Gl ZLOR LeRgeh ol
A7 edsto] ofgt 7] Susks vjulo] WAEE] QTS
u2 4 9Le-S b Zlolck. w75 ste] olg
A ek A7E Sl A 47149 o] A
2APE Badt gow e

S, A hululo) AEAA wisk 24 A, 24U

ol 282 TAA 109 ZRAHE S 497} bt
L, 109 53] 745 o B 232 13
L 0% ettt

ol Vg2 FTE I Holu] 24, B, £
712k F1Aalake] HK B4 ATk 6US T B
Bl 2ol Z71845% 79 vju] 24 o] Webx 1, A%
20l B4 712 450 QI3 Foju] 24 o] webt
FA1Z BBkt GFE 712 WalrE ek )
U £ A7 AEHOR S WE AOR oS
ok E3 109 1A B P4l F7FE Fujo
FHYUo] B, F SV FhAkE BT HAT

Table 5. Correlation between calling period and temperature in Seoul

May Average Temperature

June Average Temperature

July Average Temperature

lst an 3rd 4th lst
Week  Week  Week  Week  Week

an 3rd 4th lst an 3rd 4th
Week Week Week Week Week Week  Week

Song Start  -.075 -.291 -.292 -119  -.406%*

-403*  -211 .066

-383*  -318 -.094  -.070

Y p <005 7 p <001

Table 6. Linear regression model of the start or end time of /. fuscata SOng with average temperature

Linear regression model R

ANOVA Sig.

Song start in Seoul Thunelst

CSST(y) =—1.921% T, (x) + 237.460 164 021

Truerst: Average temperature of June 1% Week
CSST: Cicada song start time
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