Journal of Wetlands Research ISSN 1229-6031 (Print) / ISSN 2384-0056 (Online)
Vol. 26, No.4, November 2024, pp.448-456 DOI https://doi.org/10.17663/JWR.2024.26.4.448

A S0 2 = (= — | = a
A A2 270 MY YDRHISS 2X 54 Y
kg
227t 20 ojxls FF A7
?__I%_il%* . ?_-I_i_z_!** . _3*1'%*** . OI%AOF**** . _7_*0.|HH**** . H_tzg_?_**** . %IXH_E_***** . E%ié******+
LEEES
~(Z)op

R ERSYER RS

CURYMEY Tl et EAt

e IYorSCism MY
(R MR R

J

[=]
+}

]

A Study on the Habitat Characteristics of Benthic Macroinvertebrates and

the rainfall effects on their communities in Mt. Jeombongsan

Hyeok Yeong KWOn* . Soon ]lk Kwon** - Se-Hwan Son*** . Young san Lee**** . Sungbae ]00****
Jeong-Soo Park”™ - Jae Hun Kim™ - Hung Chul Jun™*

*Eco-bugs, Andong 36740, Korea
**Corporation Aeil, Bucheon 14676, Korea
**¥SH Aquatic Biome Research, Asan 31523, Korea
****Ecological Observation Team, National Institute of Ecology, Seocheon 33657, Korea
*****Department of Biological Science, Andong National University, Andong 36729, Korea
w1 Institute of Ecological Resources Research, Seoul 02783, Korea

(Received : 01 November 2024, Revised : 18 November 2024, Accepted : 18 November 2024)

L AAY NgRAFEE

1%
0=
ol
<

29

Sebaks o8 o] A A4ake] 50% oS AAsHe 7154 B4 glom, ol AN Redise
o Bx Ul FAo] APEAL GFS wAT tepd] A HARAFES Aol dher Apaoln A s
AL SEIAE A4dt o BRao B2 9 2o tid BA AL olskehe o] Fasith @A @
28 AAY GPRASZE RN Joure] FHA] B AT QR AAu Lo F9NEe} Gl 4x] 2
o) £A9 AR 5 7 f4o) nAE Gl g ATE PES) webd £ AT AN gEHEEE B
= @] st AE] DTS o] Qlo] ATA BAL AW 5 YRS o]Racle] o5t gAMLt AL A4
AN AT el Ae] ATke Juro R A A Fhum A4 gEHEEE 29 ko] AT BAL
Astednt. A7 201698H 2023874 % 298l AH AAstAon, 7 2AAL NFOR 24, 24 of
A 39, 59, 109, 159, 209 259, 3097ke] 4 4 AR E 22 gejstel LAstrh A7 A, kAR
A ZARY 7% oF 209 ol AR A ghupo] AN PRAFEE The] G HAE Ao selH g
oul, XA A5 AL Hol| eroreh

*To whom correspondence should be addressed.
E-mail : eco072@empal.com (Y.C. Jun)

* Hyeok Yeong Kwon Eco-bugs / President, Ph.D (blueblue509@hanmail.net)

* Soon Jik Kwon Corporation Aeil / Research Director, Ph.D (triopsidae@naver.com)

* Se-Hwan Son SH Aquatic Biome Research / President, Ph.D (son-s.h@hanmail.net)

* Young san Lee National Institute of Ecology / Researcher (lys890309@nie.re kr)

* Sungbae Joo National Institute of Ecology / Researcher, Ph.D (doctorjoo@nie.re.kr)

« Jeong-Soo Park National Institute of Ecology / Researcher, Ph.D (jspark@nie.re kr)

« Jae Hun Kim Department of Biological Science, Andong National University / Ph.D Candidate (988jae-hun@hanmail.net)

SRERISIE|A] A 263 4%, 2024



YL AR WY 449

Abstract

Most temperate Asian regions experience monsoonal climates that play a critical driver in stream ecosystems,
significantly affecting stream environments such as the hydrologic regime and geomorphology. Consequently, the
distribution and abundance of benthic macroinvertebrates could be determined depending on the frequency and
intensity of monsoonal rainfalls. This is the same case in Korea. However, there is little information on the effects of

rainfalls on benthic macroinvertebrate communities in Korea. Therefore, this study was aimed i) to compare the
distribution of benthic macroinvertebrates in highland wetlands and mountain streams, and ii) to understand the

relationships between cumulative precipitation and their diversity in Mt. Jeombongsan. Biological data were
quantitatively and qualitatively obtained by field surveys for 29 times from 2016 to 2023. Rainfall data were
classified as 3 days, 5 days, 10 days, 15 days, 20 days, 25 days and 30 days prior to the survey date. Precipitation was
concentrated in summer season (July and August) in every survey year, approximately 46.9% of the total annual
precipitation. Highland wetlands showed the lowest taxa richness with the highest proportion of Odonata, whereas
mountain streams displayed the highest taxa richness with the high number of Ephemeroptera and Trichoptera. Our
results confirmed that the cumulative precipitation for 20 days prior to the survey date was significantly related with
the benthic macroinvertebrate diversity in mountain stream sites. This study is expected to establish a long—term

biological monitoring plan and to be used as basic information for selecting indicator species.
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Fig. 1. The survey sites in Mt. Jeombongsan.

Table 1. survey months from 2016 to 2023 in Mt. Jeombongsan.

.2 Girinymyeon
e St.1 4

Inje-gun

0.2km

Yangyang-gun N
Seo-myeon @

Year J IF M A M J J A S O N D
2016 L J ] ] ( ]
2017 o [ J L] ] ]
2018 o ] ] ]
2019 o ] ] ]
2020 o o o ]
2021 [ ]
2023 o o o o

SRERISIE|A] A 263 4%, 2024



AN AL £HEO|FA- ZAHY- SH4- AN E - MY 451
Hoto Oq—_rLEH”ZV} Ao JAZCFLEEAAE AA SPSS statistics (ver. 27)& &-8-519, Pearson®] o]z AT

o

+ AF G5 7Y ARYE 21D 4 AE A
=] (www.weather go.kr)ol| A o-27Fot
At oz A4 ddFHFFTE +HS T
ZRekE g4t WS IAZE Act(un et al., 2016; Kim
et al, 2018b). ool wet & A4+ ZF FANLS 7|Eo=
ZAFD o™ 3d9(D3) 59(D5), 104(D10), 159(D15),
209(D20), 25¥(D25), 30€(D30) -&<tel +4 Zregat
FFLSE AFESH] A5
24,

o== =
o O =X Ot

OR

Zt ZAAA 7ol 3 FEFE-2 Ro and Chun (2004) 0]l 4]
AARE W] ZAst] AP EA 738 Brtstkl St
AERYEH tisto] §-85taL BRI A ®=A Hol &

5= X752 EA4519 2 (Kerans and Karr, 1994;
Rawer—Jost et al., 2000; Jun et al., 2012), Larsson (2021)
o] 7IH-g &-gato] Wl tholojIH o2 FHSHGITE

O

5wy U 9ot APE AN RTAEER 2
S OFAF |l

AA71sw 5o AEEAIE mtetshr] s IBM

oo X

AE s,

3. dat 3 13
3.1, @S gl 22 ¥E

OIAlE L] HA ZAF 7|7H
Jmmo]Q o, ZAFY o] d FA 7}

EH@- =0 o
a2 D3o] 0~103.8mm, D57F 0~126.3mm, D109]

0~155.6mm, D157} 0~211.9mm, D20°] 0~228.1mm,
D257} 0~404.5mm, D30°] 1.8~540.2mme]%it}. £3] 2020
d 98 oF 100 7oz Qolo] WAIS g ‘whl'el ‘mh
oAF Fo| GO A EAF FIRE FolA g e A

71-/\?/]:_ 7]% ]’Oﬂl—_‘tﬂ(FIg 2) _1_?_ Eﬂﬁ_g_ EH7] Toﬂ ?31-19:

52718 Fastel 1oigtel wastgon LY o|FEER
QIste] Mg BF 4 95297l ASHOR WA SHo|

, 2021). BE RAIEE F5HOE F
RE 89 WFHel AP &
= Hrh

Aaw Y I wm T i W O 1 1 1 '|ﬂ'l§”[ '|”'|F["T" (ro
35 - ‘ | | I | | “
% T
&5 00 g
F =
820 150 £
2
2 2
2 -9
£ 200 3
10 &
2
5 50
[/} 300
2016-01-01 2017-01-01 20180101 2019-01-01 2020-01-01 20210101 2022-01-01 20230101
B 10 IRIT | LT N 1 I IR T M 0
g ’ I | [ W‘
8 , 50
! £
2 100 E
b 5 150 ]
°a -
] S
z 3 200 §
2 250
1
0 300
2016-01-01 2017-01-01 2018-01-01 2019-01-01 2020-01-01 2021-01-01 2022-01-01 2023-01-01
C 40 'fl'rl i I ’TW THENT e TGl BTG RET (T I 1o 0
| 7
35 ] ‘ s0
30 o
& 100 £
8 H
@« 20 150 &
g :
Ch 200 3
10 &
2
5 50
/] 300
2016-01-01 2017-01-01 2018-01-01 2019-01-01 2020-01-01 2021-01-01 2022-01-01 2023-01-01

Fig. 2. Precipitation in Inje—gun and number of species at each survey site (A, St.1; B, St.2; C, St.3).
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...... st.3
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Fig. 3. Species composition of major taxa by survey site.
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Fig. 4. Comparison of species number among surveyed sites according to functional feeding group (A, CF; B, Pe; C, CG; D, Sh; E,

SC; Blue letters, the numbers of species).
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£ HAH(p. 05) l"i A3E7E FEgh f=ve At
AFollAol FotH=fels A=z ket (Perlidac)@t =
YT elvHRhyacophilidae) S22 o]Fo|X|=H|(Jun and
Kwon, 2024), o]& #F72 o&S T8 AXAH= 7] of
2ol 53 7ol 2439] 37Kt A% 44 f42 & 3
THBenedict, 2020). &84 Ao FAlOA o] FopH=Fel=
2EHIA (Davidius lunatus) B 5322 (Anotogaster
sieboldin®  ZFAte]l=(Odonata) ¥ F=7 = 2 (Kamimuria
coreana) B IEFE:(Megarcys ochracea)® FE=
(Plecoptera) 52 Zo] 7iA| 2717} & ER<to] ok 29t
Hlom olejet F2 g T Hlwste] {5 STl B
A FdFE S 4 At Ro, 2002).

F3E St.lolAE BolH=Fa|(Sh) T47F ZAIY=EHRH 30
W] BE T A 29 4 "\’_]"'\’_]'7:”’5 HATHp<0.05).
St.1o4 2@ RolHE=Ra] 17%F &5 105(58.8%) ©] =
2= (Plecoptera)oll &oh= Fo=2, @ 47 AL
1}, Leuctridae; WA, Nemouridae; WE7/N73 =
3}, Scopuridae; @ei9lA =27}, Capniidae) 25 Ro and
Chun (2004)94 7]101] q& /\H:H;G ;(161—2431]- }Ej_‘ilﬂi o] 7L7_|1-
22w ¢ W2 JHE Holk ERTol|t ol £R72 of
A Al "ol U= % d f7lEds Holde |4
= 7HAA Qlom, At Aol ool shdel frlEde] &
2 ezl whet ol 13—1.5]*: ERTE 7 AEAA
U 4 713 AAA] o5& SHA o] yEhd At e
HHKrno et al., 2015; Theodoropoulos et al., 2017).

2, FHHERYCOE ¥4 Aadn 2T
AT 2 2304 FenlstA] Egtth(Table 3).
ol HulslEato] ik (Baetidae)2t ZwH3HChironomidae)
o] ZEE FHHE FH(COE AL 5ol =
of ECHyet & 5o & A & = 54l sk
(Jacobsen and Encalada, 1998) & 7r4=
APASE Holx] 92 Aoz worrh

ot golulat 4

Table 2. Pearson correlation coefficients between taxa richness and the cumulative precipitation patterns prior to field survey dates

at each site
Precipitation Site D3 D5 D10 D15 D20 D25 D30
® Comulai St.1 -0.5257 | 0544 | -0.490"" | -0.5137" | -0.502"" | -0.404" -0.490""
umulative St.2 0.075 0.023 0.066 0.001 0.035 0.110 0.099
precipitation = = = = : ;
St.3 -0.582 -0.578 -0.512 -0.511 ~0.459 -0.303 ~0.409
® Number of Sl -0.329 -0.221 -0.292 -0.181 ~0.090 -0.132 -0.157
cumulative precipitation St.2 -0.177 -0.274 -0.103 -0.125 -0.229 -0.137 -0.141
days St.3 ~0.440° -0.276 -0.355 -0.273 -0.161 -0.190 -0.266

1) D3~D30: Cumulative precipitation (A)
2) "'p<0.01, "p<0.05

and a number of cumulative precipitation days (B) for 3 to 30 days prior to field survey dates.
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Table 3. Pearson correlation coefficients between taxa richness of functional feeding groups and cumulative precipitation at each site

Functional feeding groups D3 D5 D10 D15 D20 D25 D30

CF -0.173 -0.164 -0.024 -0.026 0.040 0.154 0.085
CG -0.084 -0.115 -0.136 -0.205 -0.204 -0.397 -0.401"

St.1 Pe -0.440" -0.427" -0.385" -0.353 -0.370" -0.252 -0.298
SC -0.197 -0.146 0.186 -0.124 -0.156 0.038 0.032
Sh -0.385" -0.474"" -0.426" -0.517" -0.481"" -0.454" -0.498""
CF 0.175 0.099 0.149 0.184 0.108 0.068 0.105

52 CG 0.194 0.189 -0.128 -0.126 -0.061 0.061 0.112
Pe 0.164 0.127 0.295 0.187 0.216 0.150 0.104
Sh -0.167 -0.302 -0.356 -0.345 -0.219 -0.259 -0.301
CF -0.195 -0.189 -0.066 0.029 0.062 0.276 0.173
CG -0.322 -0.323 -0.207 -0.235 -0.173 -0.300 -0.318

St.3 Pe -0.453" -0.424" -0.478" -0.460" -0.495"" -0.196 -0.288
SC -0.271 -0.285 -0.298 -0.398" -0.336 -0.434" -0.438"
Sh -0.286 -0.267 -0.264 -0.222 -0.167 -0.025 -0.082

1) CF, Collector-Filterers; CG, Collector—Gatherers; Pe, Predators; SC, Scrapers; Sh, Shredders.

2) **p<0.01, *p<0.05
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