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Spatial and Temporal Variation of Macroinvertebrates according to Physical Factors

in Gongji Stream Area'

Jaeyong Lee’, Kwang-yeol Lee’, Sang-Jin Han’, Seok-Jong Lee, Yukyong Jungs,
Jaelyoung Cheon’, Jaeseok Choi®, Joon Chul Kim’~
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ABSTRACT

Our study is purposed to understand effect on spatio-temporal variability of macroinvertebrate community
11 sampling times at 4 sites between two streams (Shinchon stream and Gongji stream in Chuncheun City) from
May 2011 to October 2013. In this study, the possible physical factors on spatio-temporal variability of
macroinvertebrate community were discussed. After stream improvement project, the effects of anthropogenic
disturbance in study sites appeared as increased water temperature more than 30 Cand the difference of water
temperature between Shinchon stream and Gongji stream was by maximum 9 ‘C on 2012. The monsoon rainfall
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decreased number of species, individuals and biodiversity index of macroinvertebrate community, particularly,
in Shincheon stream compare to Gongji stream. Dominant species of macroinvertebrate taxa was caddisfly in
Shincheon stream and Diptera in Gongji stream but on August 2013, it was dominated by Diptera,
Chironomidae spp. in all study sites. The spatio-temporal variability of macroinvertebrate community in the
streams may be useful as bio-indicator influencing anthropogenic factors such as soil erosion (landslide or
cultivation) or monsoon rainfall.

KEY WORDS: STREAM, ANTHROPOGENIC DISTURBANCE, MONSOON RAINFALL, BIODIVERSITY,

WATER TEMPERATURE
AR89 sHo] Y Hrof gitt(Jung ef al., 2008).
ME 23 TS A ARRALEE 209 A3
o WY AL FHF oA chokt SEEH B
AN HREAFERL $FABS e A7 LAGH, $4, ﬂz, Se, E4 BT WHY BAHS
A Ao 2 L315le] BRIV S st A ZA] 7)o 0|2 7|7} AF37]%= Stp(Connolly and Pearson, 2007; Mesa,

219 LS B4 SAINE A SFAANEAS AA = 2012; Savié¢ et al., 2013).
uAsEe] AgAgA 1 J3e et 9ch(Davis & H2 o4 Ul oA sk H A el

T H \__

ol
)
3

et al., 2003; Peitz, 2003; Bae et al., 2005; Pond, 2010). EAS Holal, $£AMET} SAIE Aol oA o] 0]
o5 st Wl thefe eelaEtA, AgetAel B4 o]Folx = Hojgoltt. A OVJE =715 FE=
FASR O 2o AR AMAH AY D REHHE 4F <l 5] 60% A7 TH| A 84 Atolo] FE of
sh7] Wl sHlel AEAABAE olSSL Bk QAAY £AFAE Atk o] 2L S Feloz
F4T ASARZA BEUD Yok AN4 ARRARE  SUHE $7127 JYARE TP 2 HHOR 4
& ok AR ofghe whgstaL, A4 A& AEst] SEE A7lol7| = sttt B4 AR A sk =1
9% 229l |52 o 2R WS UTHComolly Mol S 2B ofiz} ol o] HAatE 2HAE
et al., 2004, 2007; Savi¢ et al., 2013). &, 0|52 F& o7 AL ZRE HIA 7= Qdoz2L &3t (Connolly
54 2 =72 WOl oIl RN AR oY and Pearson, 2007). th2b) SAYEA B2 el4
A HARES 2%a w3 AATO HE 9 248 Q95 § Zetet ade 47, 83 9 e sl
ere)ghh(Jung et al., 2008) Q8T SRR G A o] FW BEE G|
AR g FAFsE] et A4 = sk B 2Ql F stuolth. 272 Q3 5 Y 739 M3t
gtk 287 g7 2 Helsts o)A A7E AaAl7] A= vjax Ao digt E24 el ¥}, dF +HYEY
I Qlth(Kasangaki et al., 2006; Choi et al., 2012). A A4 Az o] AL g WMok ol A st HELA
HEFAFTES ASAREA ZE3 A= SAAH o YA S eHtete WilledosA Fa3% ALdS 5
AGZAZNSE SAAAGZATDAA FHEE AR AT 2 % drHMesa, 2012). B, GO 2T
o) Fa3 EAS &8F 4 k= FAo] sl=tl, ol TAE, shd e 2 sk ek ERgAreE 22 91914
el ARA48 U RABAIAS Ghofol BHA U ashe BELUAL 1 £ SGel BA 2ok
oz wel-grtst=d a¥pAolr] wjZolth(Won et al., SH Wl A=A fllE B L S7R FAAA 44
2006; Arimoro and Muller, 2010; Choi ef al., 2012). # A o] B3 it} gLo] Aol EAsF A U 2K
8 ARRATER A AUT AGVAT Y A ol TRE DA 4 S0l 93] 05
o= 5343 S JAAES d&et] o g e ket 2 o] F7F 9 A2 H O A|&35H9] Y2lo] Hu 4
SH212l 540] ¥ °4°P7] o o] o]& T3tste] o]t 5 AN JEFHZFEANA ojA] EAHS-3 & o *}
2 He choFel mEl A& (Gore ef al, 2001)0] AEEE =) AR Ql(Hur ef al, 2000)0] H1 9=, A
gtk ol 2 fdiM = AN dFFAFEE LA gt B HFFAFETE=Y MAT Aolo] 2o tiet A9
AN Al-F7HA Q] RYE Y AFE F3 T8 7% Zpolof whet AA4G dHFFHFFEY T4 2 AVIE
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(Urban et al., 2006; Yoshimura, 2008).
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1. g aX|

& AT ARl SAAE EHA FHHY FAME
AAAR] S (e 759m)ol A Fdsh=dl, FAH AR
2AF A E AlEd 9 SR fdee st FA
A 342 A stRr2AF AHAA SRstedl, ols
o EHA FRo] Y3 gz E AAF) EF 2013
6dol| HH FAHE YT WFFE EFURE T
3 TAH o shtolA dEu & AR AHAA SR
of #fAsta it

2. ZAF XIE R ZAF AT

Z2AF AR AN dEgFE 5=
We& mtofety] Qs AL AR L
(St.1, St2) 27§ A3} A2 0 shol X5k FA W
(St.3, St4) 278 A ML s F 47 AHE AA 5t
ZAFE A gttt AZA(St1, St2)S S0 =477 ¢
A 8kaL, AlEH FR(St2)= A AR(St3)eF Tt =
EATRE BEste] FAH (St E 3 ErH(Figure 1).

ZAF A7 B A71E ASE s, 20119
< FAH AN FAABEH AR AGAY (2009 ~
2012)0] AJ3 F<l gk & Aol A FAHY 2749
ZAA A (St3, St sha A 9 Sy FREC) £X
223 EARRA T 22 ESARY o] ubR ] E 7| 7hA] A4
A 9] aghE WIHskA 2ot 2012d 0= sHE7] FAH

233 2 /S o 717

£ olRH A ASH 0w BATIIE shelth 201340
d a2 s olol 4 AAbEl7L wAysH
3

Table 10] AAIF 24421 B Ao 24} 2e)
A shReb AT FA B SAT AnteA
ERARAATUOR Y AP

2 oM e ALY diEFAFTEY s2He o
2 249 Wake sols] 9T 979 Yo £25%
7](Hobo Data logger Water Temp Pro v2)& A& 9] A
FAHL SAHY sHFAHA 242 dAsto] HYE S
stk 54 717 3 Sleee SERH 109 Afolof 2417
(20124 59~79) E& 147420129 88 ~109) 7H4 2
2 4554 B ARE 2970 3 F W GeRssqr,

S8 274719 WAL 02T 0~50T9 2 WIS
Mtk $224718 AT FaE AAHAL H &
YEES S M9l o] BEPAe] v Aol 4%
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4. MM i

ogk

AAA YR HEEE9 RAETLE Surber net(30cm
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ARoME TdE,
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=
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GREASE 24 24 AHY B PAAH Y bES U
Y+= A2 A, Shannon and Wiever(1949) 345 A3}
o] 4h&3s}qlTt.
dat o nF
1. olstatsiol S4 2a}
2 A7 s YR AT H AT Lo A AFrre 29
olaft4el E4& AASHE, 20118 ~2013W(EH Y 5

A~9)o] FAAY SHH(FAL)Y +25H A= 2012
g} 30.0C(7€ 269)E EH L, 201193} w5}
% doll= Bt 1.6T(20124)~2.4T(2013¥)7HA] F7}
ot A0 2 el tH(Table 1).
E?* AHE AFpeSATHE 201290 AMA B
= BYE ok 2AY APE(St e} 35
(St4) Atolofl Al 4>&9] Zfo] & Hluatgl=t, St.12t St4o]

Water temperature(OC)

Aug-14 Sep-04 Sep-25  Oct-15

Day

May-02  Jun-13

Figure 2. High frequency of water temperature in two
streams (Shicheon stream; St.1 and Gongji
stream; St.4) from May to October, 2012.
Shicheon stream and Gongji stream is located
to upper site and down site, respectively

A 2z 10.5~28.4°C(18.443.3C), 10.7~34.0°C(21.0+4.
0C) ¥9E Hlth(Figure 2).

F2o dF7|HE £ 89 5Y9 AEAH o7
A7 Apolefl 74 2 ztolE Hl=Tl, a4 4ToA] JJFH
9C7HEY AolE HGth(Figure 2). W, & 8} Abo] 9
2 Aol7t FE A= A7l Bt e 8 S

al
[e)

| ‘:'Elol C2Y dF7HE 52 8Y $& odYE
g ofFRE = AEH v FAHANA ez O
‘?i% o] EUﬂ Uette S EAt o A=
fle s Aol AdEdoMe Rt JlofA 8t
Hozol YA Y fY< Adste adrt A=
A = AA AZtol FAIAl v AEHe] &7l &

o7 ARHr}
SA A A BOD(Y =448 8 E =
20139 Afolofl A9l WFo] gldloy FFAF(F AL
A9 =2l 201149 o] % tha u |
(Table 1). o]= 2 &# <] &9 3

Table 1. Environmental parameters in Gongji stream from May 2011 to September 2013. WT, BOD, TN and TP
abbreviates water temperature, biological oxygen demand, total phosphorous and total nitrogen,
respectively (The data was supported by Gangwon Institute of Public Health and Environmental Research)

2011 2012 2013
Min Max Mean+SD Min Max Mean+SD Min Max Mean+SD
WT () 10.0 25.0 19.4+3.5 16.0 30.0 21.843.3 12.0 29.0 21.0£3.3
pH 6.5 8.1 7.5£0.4 7.2 9.0 7.7£0.4 6.8 8.7 7.5+£0.3
BOD (mg L™ 0.6 3.6 1.4+0.9 0.5 3.6 1.5+0.7 0.6 43 1.9£1.0
TP (mg L'l) 0.034 1.010 0.146+0.243 0.021  0.217  0.076x0.057 0.027 0.192  0.080+0.087
TN (mg L'l) 2.527 5549  4.124+0.663 2.563 7.163  3.852+1.093 2.599 4445 3.569+0.541
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Ao A 20123t 20134 AHo| T2 A4 t
Eri4$ 59 4 9 A FHA R AR OE
oS H Gl Th(Figure 3). =, 20124 0L 693} Y 9] 24
2 A E I 49T 1090 =S GFARS WOl b,
201390z E79 o M@} 6U)o] 8| Berg- A
7] 9 o] 5843t 10)o] FAT HAE K th(Figure 3).
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Figure 3. Seasonal variation of number of species and
individuals of macroinvertebrate taxa in study
sites on 2012~2013
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Table 2. Changes of dominant species of macroinvertebrates in study sites in 2011~2013

Sites
Study date St.1 St.2 St.3 St.4
May - Antocha KUa - -
2011 July - Baetis fuscatus - -
September - Antocha KUa - -
April Hydropsyche kozhantschikovi Antocha KUa Chironomidae spp.  Chironomidae spp.
2012 June Chironomidae spp. Epeorus pellucidus Antocha KUa Chironomidae spp.
August Cheumatopsyche brevilineata ~ Cheumatopsyche brevilineata ~ Chironomidae spp.  Chironomidae spp.
October Cheumatopsyche brevilineata ~ Cheumatopsyche brevilineata Baetis fuscatus Chironomidae spp.
April Goera japonica Antocha KUa Chironomidae spp.  Chironomidae spp.
2013 June Neophylax ussuriensis Hydropsyche kozhantschikovi Antocha KUa Chironomidae spp.
August Chironomidae spp. Chironomidae spp. Chironomidae spp.  Chironomidae spp.
October Goera japonica Antocha KUa Chironomidae spp.  Chironomidae spp.




TAA FAA S g wE AAY dFFAFTE 2 A-S3

F¥H = EF(collector-gatherers)7} 33.3%, FotH= T
] (predators)7} 25.9%%2 T2 AA17]5w(15% Y <)ol H]
3 =A YEtwt. 3 AATV|EE 9A B FH
(Clingers)7} 50%, Zu}= F2](Burrowers)7} 30%S A&
St AR Yeyth AnH o, AHEqAL: g
SAH FON A whE F (AT R)S sHEA Ol F ()5
o7t -4 she 4 (Table 2)& Holil Ql=t, ol= 3t
gxrgol mefet clay 7|83 22 F=o] 22 $HS AT

= 2 #slstal Q¥ 47159 F7HTable DE <
5 93Fo] 91&S AJAFSttH(Connolly and Pearson, 2007;
Shin et al., 2013).

ofN
|o

3. 2220 HMY HERHRSE ANHS
n

Precipitation (mm d ')
g

40 A F 2000
1 Ephemeroptera

35 { eE==m Odonat I 1800

EEEEd Trchoptera - 1600
30 { E=m Diptera iy
& == Others P00 =
B 25| —& Toulindviduals [ L0 B
2 : M 5
S 20 1000 <
5 iy
= w
E 15 [ 8
z Leoo 3
10 4 “
L 400
: L 200
0 B S N A— A 0
1101 1105 1109 1201 1205 1200 1301 1305 13.00 1401
Month

Figure 4. Seasonal variation of daily precipitation (cited
from Chuncheon City Weather Research Center;
http://www.kma.go.kr) and seasonal variation
of cumulative number of species and individual
among macroinvertebrate taxa in study streams
from 2011 to 2013
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Figure 5. Dominance index (DI) and difference of diversity index (H') between Shincheon stream (upper site;
St.1, St.2) and Gongji stream (down site; St.3, St.4) of macroinvertebrate taxa from 2011 to 2013.
Arrow indicates first rainfall and 2011, 2012, 2013 was 83mm, 43.7mm, 94.3mm, respectively
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