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Abstract

Multiple temporal scale can be a useful method to understand population dynamics in ecosystem. The multi—temporal
scale approach for population dynamics has rarely been researched till lately. This study was carried out to identify
the factors in affecting the population dynamics of herons, including Eastern Cattle Egret (Bubulcus coromadus),
Grey Heron (Ardea cinerea), Great Egret (A. alba), Intermediate Egret (Egretta intermedia) and Little Egret (E.
garzetta), at rice paddy fields of Seokmun—myeon in the city of Dangjin, South Chungcheong Province during the
main breeding periods from 2014 to 2017. We identified the population dynamics of herons at different time interval
(day and month) using the unmanned monitoring system. As a result, monthly population dynamics was mostly
affected by time, mean temperature and mean precipitation, whereas daily population dynamics was affected by
mean temperature and habitat types. The results suggest that there are differences in the factors affecting the
population dynamics of herons according to the time scale.
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Table 1. Generalized linear model for effect of time, meteorological factors (mean temperature, mean humidity, mean wind speed, mean
precipitation, and daylight hour) and habitat type (plowed field, flooded field, rice-transplanting, low rice density, high rice
density) on heron’s abundance between different time scales. Significant results at probability < 0.05 are marked in bold

Time scale Variable df F P
time 1 4.705 < 0.05
Mean temperature (C) 1 146.646 < 0.0001
Mean humidity (%) 1 3.210 0.073
Month Mean wind velocity (m/s) 1 0.562 0.454
Mean Precipitation (mm) 1 5.496 < 0.05
time X Mean temperature 1 2.463 0.117
time X Mean Precipitation 1 0.175 0.675
time 1 0.005 0.943
Mean temperature (C) 1 19.838 < 0.0001
Mean humidity (%) 1 1.420 0.233
Mean wind velocity (m/s) 1 2.439 0.118
Day Mean Precipitation (mm) 1 0.080 0.777
Habitat type 5 2.607 < 0.05
time X Mean temperature 1 0.238 0.626
time X Habitat type 5 0.201 0.962
Habitat type X Mean temperature 5 0.201 0.962
g 40 , 30
_r.za 23 § 250
'r% 25 .§ 200
§ 20 S 150
§ 15 g 100
i 1] H E 1 *
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2014 2015 2016 2017 2014 2015 2016 2017
(a) (b)

Fig. 1. Population dynamics of herons at different time scales during breeding periods in rice paddy. The different time scales show
at (a) monthly and (b) daily time intervals.
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Fig. 2. Effects of meteorological factors on the heron abundance at different time scales. (a—b) and (c) show that modelled relationships
between meteorological factors and heron abundance at monthly and daily time scale, respectively. Black lines show the mean predicted
probability of abundance. The grey—shaded area shows the 95% confidence interval and points are partial residuals.
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o] ®ojo]-g7}s/d(food availability)o] WHe}= F2hxl
Holo]87ts A2 MEF Fof g thE o8 HkE 7t
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