stAGsH 7L Vol. 34, No. 5(2025), pp.285-293 J. Environ. Impact Assess. 34(5): 285-293(2025) ISSN 1225-7184
https://doi.org/10.14249/eia.2025.34.5.285

Research Paper

A& (Apis cerana) A A A] o] A A A 8| 2 H71et
27t Q1A 7d B Hek

Yuial - BYY* - B

=AY YA A E A
Ecosystem Services Assessment of Native Honeybee (Apis cerana)
Habitats and Conservation Strategies Based on Beekeeper Perceptions

ByeoRi Kim* - KwanGil Cheon* - HyukSoo Kwon*
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Q0F: B A= 3 A Y A AT A2 EH (Apis cerana Fabricius 1793) A2 A& WA O &2 a7t ZAATL
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Abstract: This study applied a multidisciplinary approach integrating Focus Group Interviews (FGI)
with beekeepers, rapid ecosystem services assessment, and GIS-based spatial analysis to investigate
native honeybee (Apis cerana Fabricius, 1793) habitats in Seocheon-gun, Chungcheongnam-do,
Republic of Korea. Land cover characteristics within 3km buffer zones around five apiaries were
analyzed, and 17 ecosystem service indicators reconstructed from the RAWES framework were
evaluated using a Likert scale survey. The results showed that water supply, landscape value,
pollination services, and habitat provision were rated highest in importance, in that order. Threat

assessments for pollination services identified invasive species (Asian yellow-legged hornet, sacbrood
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virus), development pressure, and environmental pollution as primary perceived stressors. The critical

shortage of spring nectar resources and quality nectar plants was confirmed. Differences in ecosystem

service perception according to beekeeping experience were observed, indicating complex interactions

between individual experience and local ecological conditions. Overall, this research provides an

empirical and science-based foundation for developing habitat management strategies and policies

frameworks to support the conservation of A.cerana.

Keywords: honeybee (Apis cerana), Ecosystem services assessment, Pollination services, Habitat
spatial analysis, Beekeeper perception survey
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SHA | AL OF Y A 0] A ET} ofu] g} A&
TP A ARG SASE 78752 8
t}. 71 % & (Hymenoptera: Apidae)-> & A| A H 02
FRAFEMAZZ o FR AT AZ 1155 1
o2 ok 35%7t FEl 7 4ol 2]E5HH (Klein et
al., 2007), 51!-LH _L} o] XH N B }\ﬂ/\]-oﬂ ok 50%7]- _,]
E3}aL 3lth(Jung, 2008). O] 2 RE = B A4 5
B3R 7E7 7] AE2 A, 571 2 A Z A o] AL
gol| ghefjst JFE 3 Uth(Potts et al,, 2016). 0] H
S A A0 QA HASH ] Sl A= i i A
SO AR A He ot AS et B A Als
o] & Q 5}t}(Steffan et al., 2002; Koh, 2020).

F5-EH (Apis mellifera Linnaeus, 1758)7} A &4
(Apis cerana Fabricius, 1793)2 A A| A% 0.2 2] A}
S5 Y EA Folrt PRI o B A}
7I€ SR T Y FE FRECIFL Ue

WA (s HSAMAF, 2021), A EES 715 43¢
I A Aol w3 A IF AE -3 A4t 2
o] A= o] YUZol = EFF6kAL 1L ARS e} 7)A|
27} 22A36] 7+4 5k QI tH(Theisen-Jones & Bienefeld,
2016). AAEHY] B = FeEHo A4 0 R
FEAr ol ARG = 1970\ Hff 0] %, HLE3] ZHAstaL
AUt} 53], 2009 o= 5B oM T o= A
S 421k o] 20161 19 o2 FASHA Ut
(LN A, 2023). A EES G AR A0 & 4,
SO whE 1 A A 2] 273 Wk RIzekal ZHA A 3
A} o] ATH(Lietal, 2017;2019). LU A2 &=

H AR £, v P 2 s A, S H A

N
H
i

AL o

of T3t A= o3l s] F=oet. 55, A
B FE7Hel 7E FaE ol vls] 21, /A
A7hEot eha Ae A7 AR ol o]

2 HAIE AN AdBtAAL AR EE AR A o]
Ve FE7HE WIer 2ALTF AHFHEGDE 3t
AT FGIONA =3t A4 HE, g ael, #=
5o 4 Zh'ioﬂ i 3, A efj A A u] & ZFo] 3 7ke}
MAAE A T ZA A °o1 € F3to] @F]
A Xﬂﬂiﬂé—% A e wdshe et %
A AT A, AR BRE EUZ A EE ] A4
A 5742 whetstalat sl & A= AlEE A
2] 1194 *“Eﬂﬂl Au] & 7o g 7okl a7t ]
Ag itgstal Ad_ S =&, clE EHR 2
iRl 131 il 2= AR B 1

o
r o 1o pE @
rR 2 o

re

o
O

II. 794
1. 7 AR

FAA R S E AT FEF T3 AR
g 0] B BEAA o 3 km) ] A5
AT} A A B2 AL Tt St % =9
THGerula&Gabka, 2025).

o|E A3 AT AF3t= 20219 FEF
A E 5 2-85H3h Arc Pro(10.6.)5 -85t
HES 220 2 ¥k 3kmO] & A5k, Z+
G HE2 APEStA FH AR L0 B 5
Z| 25t A ch(Figure 1). o] FA| =&H 3724 A=
FGISk ol 87} A1 2} B a1, B 4417
2] Mk A Ao ZAAR = E-85k3lth
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Figure 1. Ecosystem Types within 3km Radius around Bee Colonies
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Table 1. Survey form for assessing Ecosystem services at beekeeping sites

Section

Subcategory

Assessment scale

Basic information

Beekeeping type

Years of beekeeping experience

Numeric entry open-ended

Survey site address

Foraging activity (spring summer autumn)

average foraging distance

1-5 (low-high) Likert scale

Flower resource (spring summer autumn)
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Table 1. Continued

Section Subcategory

Assessment scale

P Water

P _Food
P_Materials

R Cleaning Air

R_Climate

R Flood
R _Erosion

R_Cleaning Water

Ecosystem services R_Pollination
R Noise
C_Aesthetics
C Heritage

C _Recreation
C Social
C_Education
S_Fertile Soil
S Habitat

Development pressure

Climate change

Threat factors Environmental pollution

Overexploitation

Invasive species

1-5 (low-high) Likert scale

S0t 5 HEA /N AR E Sl EESH AT, 1. At
3. BAHA O OlElH 1. Y W AR 24
AR A4S FEAI AL e, AREEL Aol A A4 A4S etk

@l Tel ekl Het 454 A AARe &Rt Aol AE 5 £ 2 Xt o]
o

2 Aot 2025 3Y, SHE T A AT W AE H AT ARl A -

$AAG A, AP 5

1

B AT PRY EIRF R QNS UASE R Ao §8E A A ol

ShgoR QIEE NHHAL AANE FEE  SCIHSC2 AL APt Aol 02 M5 AR}
2 24 5Ko14 He 0ol AU FBAR 7Y BLS BEhE A2l v, $C3 X o = F4lo]
Slof SITk AV S B B BT A A e oblal alh &4 ol TherelA BT Ak
5] Aet &, BhL 2 SH(semi-structured) AEA S & SC49} SC5 X F-2 AH 9529] ejA 3& 7HA 1L
8olo] ZAA 1% 91 H (Focus Group Interview, QITH(Table 2).

FGDE ZFotlct. 8 AE2 QHEH AAA & EH 9| AgAte D GHA Aol H= HolEs,
AL SEAE AL, TR AFRRA A ALY A A2 9] theF g it -2 AEA 891, AGALS] WF,
S O A HIE A AR e E A A h Ee U5 5 A3 80l 21 BERPEQl AE A
ToE /sl 2 FFSF=EX0L, 5% 3719, 71583 5

o] s EAH| L0 I

S ZTHIPBES, 2016; Duque et
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Table 2. Proportion(%) of Ecosystem Types within 3km Radius around Bee Colonies

Name SC1 SC2 SC3 SC4 SC5

Residential area 2.4 2.4 43 1.1 22

Industrial area 0.0 0.0 0.1 0.0 0.0

Commercial area 0.0 0.0 0.1 0.0 0.0

Cultural/Sports/Leisure area 1.3 1.4 1.2 0.5 1.5

Transportation area 0.1 0.1 04 0.0 0.1

Upland field 13.2 13.2 14.7 9.1 6.0

Greenhouse area 0.1 0.1 0.0 0.1 0.0

Orchard 0.5 0.5 0.0 0.7 0.8

Other cultivation 0.7 0.8 0.3 0.3 0.1

Deciduous forest 10.1 9.0 39 229 10.5

Coniferous forest 14.6

Mixed forest 9.0 8.2 34 15.5 6.7

Natural grass 0.0 0.0 0.0 0.0 0.7

Artificial grass 1.4 1.3 1.2 0.5 0.6

Inland wetland 0.4 0.6 0.7 0.0 0.0

Coastal wetland 0.0 0.0 5.5 0.0 0.0

Natural barren 0.3 0.3 0.0 0.0 0.0

Artificial barren 1.8 1.8 12 0.2 0.0

Inland water 0.8 0.8 0.6 0.1 0.6

Marine water 0.0 0.0 2.7 0.0 0.0
al,, 2024; Dainese et al, 2019). AAA A5-(3.4) FEof tisto] =4 B}
AARE & w2 2 At He S FHQdch shd E8heAL of 7 9 gt 22 E5hA )
(wind pollination, Anemophily)°] A L} Z}7F4=E (self- A7} E 24 o5t WA WrtE]Qith ¥ A AR 2 &

pollination, autogamy) 220t E-0| uf-3- & 71} # 2]
AL W, 9, &5 5 St Yol 2 5] di
of & FAof Q1R =ofl ARE-E = ASA, Al 2A, A
A5 4T A A2 2er 1
(Liu et al,, 2022). 71 2Jo= A H4=e} do] Q3 &
0.2 75ie] G oFE7Ee] et At
29 AAGIE, SRS AZoHe A0 B
293 229 5ol ik H485 /e 42 Adw
9101} Hl.2.2 vlulstsict
2. MEHAME|A ZHO[ET}
R A A H A T B 7HE B5f Fad 530l gt
AR 2 77} 2 R AR e

BAE Falssict
EFFORT 44), AV (H 38), Z7HR o)

Fotet A AR FFE & 5 AU = 5 AAA
Azl T F=-2 =4 B7HE Ao ZIA R A A
3ol gt F-& 2 A B7HE Uk (Figure 2). o] = A
= A 229 712 7F F & AH A7 54 SHoA
A== wH, Z514 ARl 8o gt Al =4 A
Holu} QIAIE| B7}F BE3h AJARRIT. o] 23t Wgto]]
A w5 A= A=A FAE 53l SEAH A
AT 571 ol g F T vl=2 2008 FE
MFarm Bill | 5 B4 T2 JHof| SR/ HSE X
TAA AR 27, DA E AR, v1& AU 52 A
L 23] 0 2 A A5} 2.1 (USDA NRCS, 2008; 2023),
42 Agri-Environment Schemes(AES)E &5l 5%
2 BHAS 28] ot Dicks(2015)= F Al =& H]
whEA, B9 0139 49 B FY A B 72
1357 2012 0] 1 -2 AT 2 B200] T2 A
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Figure 2. Result of Rapid Ecosystem Services Assessment
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