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[AE4 ZAFTH
- ZMNEE 3
100 ~400m -ZHOfl A{ (£ Z8Z 3zl
A H LA A LA = A= - BER7|OPE =AY, ot 1RdE, It
TZ%O (Al ZEARZH SoOe WEXHE, FASHEZGAE, YEjA netE s
- - 0.5~ 1km, M2lX|2 1L | [H=SX|+]
ALO| St o= - EAZ X, e, DAKEY AldHE
SIS 7((DJI Phantom
4 Pro) 28 ZA}
_ MEX| 2
e KA MH [S=AlT ]
01|§ Ex|o-!|1)jisox|x-| EFO(Oﬂ’ - E™EZX|3=(Dominance Index, DI)
FAZUR *|f 37H_| 14_',;0“; CX)HN - Shannon &Lt EX|4=(Shannon Diversity Index, H')
5_;._M er = - ZEE T X|$=(Richness Index, RI)
e - #SEX|4=(Evenness Index, El)
- plankton net
OjMZz2 (100um)E 0| &3t (=X =]
T X|EY 20m netting(X |- & T MMM &
148 &%)
2= =02 o 5
2. FTAEST RA-BY U AA
ZEAE FFES diFE F2o] $He A
T2 AAE7] it 7]FwEtR Qg Ak ddsh 3
T2 olEe M AHA] S 71H Aoltk(De Figueroa et
al., 2010). o], ZxdE FFEY X WE M2 Jls HY=
storstaat sinh. ole fsl, =S4l e AR,
FiE dFxzA A5E 7

T AEIFEHIAE A=Y 5E DBl 23
ZFo]Q o1} optimum-tolerance = 9o A3t FFAF
=S A1

=S
of

33
ol Al 2ARAA & oin] H A& 5%014
)=

» SMIIAME. EXOIZEa) EXDIZEEKUa, DIZEKUa, DI 19 1 AEHE
A=24Ee, 283824 =8KUa, 54 E 75

3. §4ARTRY WohBY AA vde 98 mdy A7
7}. RIVPACS-type predictive models
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River In-Vertebrate Prediction And Classification System (RIVPACS)-2 19971d < =9
A oiEE REde Fxstde] @ QAo AMAUEFHFsE THARE ol&ste] A=
Rds 753 5 2ARE A9 A s AMEANEFHFsE dFEH )
duiry zpol7t Ye=AE HluskE W olth(Clarke et al, 2003). o7 g =7HF vk
Canadian aquatic biomonitoring network (CABIN, Reynoldson et al. 2012), 2 =Ezg o}
Australian River Assessment System (AUSRIVAS, Parsons et al. 2002), 23 <l:
MEDiterranean Prediction And Classification System (MEDPACS, Poquet et al. 2009) &)l
Al RIVPACS®] 7idS 7Iwte=m 7z =7be] 9E-AEudd 3 A48 g 2t
RIVPACS-type predictive model& 7|&ste] @229 EHYdoe]l dQ3 98 H&E3 2

#star Aok B AFo = ] A Ao 2= RIVPACS-type predictive model®] #4 A}
S FHetal vt A Y A&7t ed S AESIAY. Al Y Xgoes ER/e Aot Tt
T Ay kst wd a9l 3oty e G A9S Agdsd o, AP TS

=0

5 A5 gHE fd 53744 R A 2" (http://water.nier.go.kr; F: 2021.03.03.)] F71E
20161 ol A 2019744 Z=ALete] 37lE A=S54% A5E AstAtHEE 4). RIVPACS-type
predictive model 7S 913k Fxst el dAL ‘FAHA TS AA 2 S8 A
(B4, 2017 A4 s/ME FAHA A8 A 55 L=t dAstdnt. zHA
3 B HAaleE <ag 2>9F 2o

Non-metricmultidimensional scaling

Training (70%), Testing (30%)

Input data: K-BMWP, Assemblage composition and
Representative environmental factors

Random Forest

Training/Testing

O/E model Comparison between observed and expect ed assemblages

19 2. RIVPACS-type predictive model ¥4 dx%=
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Eo4 = 0HE AR AW A8 A
MESIN EN
= =
jatx|e | RIVPACS-type | HIEFSSHES | yeo5 ou et 7| sx
predictive model g7t CHOEA]
Al H2 Ao ] SH/ENTE oA
o 1o O&57F 74 = =N Hobx =
PNRS: L= 74 D20,87||.T||_ S 2t | cli -I H, =IONFS!

. vl e & oF kA (Beta diversity) 71WF A S kA H o}
HERI 2GS S 79, 49 = A9 d9fodA A2 s Frtets ez &3
frofell gk shite] BTG A A& ¥ h(Legendre and Caceres, 2013). 3§

iy
E

Y oust A e AEFTo] AT F99 WEUIES FAst=d T84 2Ee=AE
E23= "ot (Heino and Gronroos, 2017). ¥ AFo A= 57 A9y 7180 =34
TAY @9 AMAUIFHFTE v D A ARE FH L AAS FH FA9E

MELA TRy A5 AEe doze] 44usd ga dEarAch

g AR dEd D B}

e VEYa 37hHS A2 AeTAbole deaAs 7Iver 54 AT
el H34 (complexity)S Alxtst 4= = H7FHolth(Berry and Widder, 2014). Y E$ A 3

=]
B TS TN 24 7S] W ES v A A A aokd vgd A
3 =

=1 BAIE dEl ol & A= FHS 7FA L JH(Bluthgen, 2010). o] o Aol A

HEA H71E E&) 7159 <93 (Araujo et al, 2011), A% B (Berry and Widder, 2014),

ARz o] w2 FHo kg A H7Mde Vries et al, 2018), IF 550 wWE 3t F3EH A A

AP FHFEE] +H 53 %Bae et al, 2020) 5 tFsHA &&= Aok 2 Ao A=

shd e A9 992 FlE AT HFsE o1 H A 84 As5E £ 2 AA
A

G owd F TP BgYe vastad sk MRS v
% 3 o

H
e A3t ol fAstal e FA A ddH

g}, AEsH4 =4 (Biological Trait: BT) #71E ¢3 DB +=
715 H o R o]FoyA Qo AAA] F, A Tol 1y
olaf vt ZFxwo] gt (Schmera et al, 2017). 7|53 v}

WAL o] LA AAFA, 795Y & ‘jroh'fl C’]X}EO] 1 HIPHOR x4 v

HAS o AT F e A4 E o FTAAA Y] dH, S ] aghe] oigh
Aoy 3 & AXNE qu(ﬂg and Castella, 2006). ol&1gt 7|54 thgAdS At
=371 A E AETE AETH 54 (Biological Trait)ol tist DB 50| 71 WA o] F
o} xoF Bt} o] = ¢l v =H(US EPA), 9 (https://www.freshwaterecology.info/) 5 7] T+
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AT 1TMHI~HA) ~8FMH7), =& MAF= 1A MH3) ~13071 A (H8)L] HHAE HALh A
MRANGFHFE5E] A F 45 67 105 213} 47F9 Edo] gl om HldA 2452
2 7M =2 57 Edstd o Astdde] @y s H2~HAAH O R 255 57 2%
7HA A AastA 7 HoWH A A FE strwdo s das 7 Srbete 43S Bt 9F
A7 k8= A FAHA gshon, =9 AFAE 1F(EF4]), FeuEs<l
FoRA A E 5F 9 Fdol FAHATE WAEF A F 23 T Fdol FRlF
TZvol = Navicula sp.7V $-338F3 o F3 o= Encyonema sp.7} -7 3t

HARFAE A 129 shHlol A HEAETdAd e Hae oln o AT
H Ao, Herbst et al. 2018; Clements et al, 2021). Z2&{u, #HAA &34k &4
GrEAETEE Y IES FEAAAe] A, AAA Hd =

==
o
Tl olzkh Ze AW A AN F, AN RA 25 T

o

: RS 2]

BHE Wrgete stEAo s ArdE dedine] F4r 29wl HEd el X% &
A A3 FAFSA 35 FAH(Nelson et al., 1996). 3 v]= A F-Aol Fak of ke
T AORE diEE 1Y §9S 20~299 Bt AVIEUEY 3 A FHAAs g s, AU
AGYAA A4, FHEAGe] QA &5 T I =85S Fa H 10259 ol old F &
o] FFE 353 (Clements et al, 2021). ¥HH, 1900 ol F4F Fo] T odl ot
Nent F99 Z-$ 100de] A AF5%E ofdo] HL sk HEHW @& T A2S 9l
Ht}(Armitage et al., 2007). X2l 4% 20199 H2 A Qo A4 HeA] o] ¢35
of A 3 E(Fd A 5ol ddEH ols HEol GFAETYG e 3Ho] Y
E dtHoly, EH 5y Be g 9= H2AH el A3HA Fe wHdEAo A
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galof stz A4 Aol st

F 9. MEANA #4485 3 Fxshdd fA e Qe B v
Hzotd | A EREAE Q12 5HY
14PN
f S8/ HAN RN
Number of nodes 76 49 55
Number of edges 1635 622 826
Average node degree 38.68 22.94 25.60
Average path length 1.48 1.52 1.53
Transitivity 0.70 0.73 0.78
Edge density 0.52 0.48 0.47
SREREHMYAPRNSIFRICIPY =4 HYFEYNS IRV A olxpog mba EARIEE 23 S YR
23 { ' . .
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i 5@ ®3
“E e
s ®e
g ||
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Chira P .SO
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BESH T 2WY

Y 10 MEGS B 2 AsxA8 g A A8

2t 7154 gdd H7FE 93k A ESA 54 (Biological Trait: BT) DB +3
7154 ggES AeE Zud FEEE JNAE) FEA, A4, AEAdEs 54

(ofl, =9 271, BEAL, A2 7o )= st H7F W oE dAAA A48E T4, N
A 5o MERts nEsts 724 S BeslE 7 e AEE BFAERSE 37t
HoltH(E 10)(Bonada et al., 2007; Statzner et al., 2007). 7154 54L& 317 W3lo ws &
A NAS whgE AAStL 5 AMAA WY AW stel g a3E AAsH] ", A=
g, AEA 7, B4 A & Hrksked A85 3 th(Cadotte et al, 2011; Montoya
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et al, 2012). o]eof, w]=r,
(Biological traits)oll W3 AW E DB3}ste] 2012V FH & 7135
AEA0 HJHolEE 3 T

o, nl=r, FHdAM *+=53

2021

o 3o

ek HUtE 98 71x7F HE AES A B
Aom FriEE FEO o
o} Eriets obd #w# DB7F ol A e

yESH 54 DB 2 e 2

e R E Lo
al

kel 7bg MAF BRT F oSl FEdnS ddos Awsd 54 DBE 53
sy
E10. 4By 54 25
Trait Trait state Trait Trait state
Life history None (soft-bodied forms
Semivoltine (<1 generation/y) Poor (heavily sclerotized)
. Univoltine (1 generation Armoring
Voltinism , ( g. ) Good (e.g., some cased
Bi- or multivoltine (>1 caddisflies
generation/y)
Fast seasonal Streamlined (flat, fusiform)
ahape lined (cylindrical
Development Slow seasonal (larvae) L\i)%tn(sfr%arr%m% (cylindrical,
Nonseasonal Tegument=cutaneous
i Respiration i
Synchronization Poorly synchronized (wk) (Iar\f)ae) Gills
of emergence Well synchronized (d) Plastron, spiracle (aerial)
Very short (<1 wk) ) Small (<9 mm)
Size at
Adult life span | Short (<1 mo) maturity Medium (9-16 mm
Long (>1 mo) Large (>16 mm)
Adult ability to Absent (not including emergence) | Ecology
exit Present Depositional only
Mobility Rheophily Depositional and erosional
Low (<1 km flight before laying Erosional
Female eggs)
dispersal High (>1 km flight before laying Cold stenothermal or cool
eggs) eurythermal
- X Thermal
Adult flying \éYggléege.g., cannot fly into light preference Cool/warm eurythermal
strength
Strong Warm eurythermal
Rare (catastrophic only) Burrow
chcurrence in Common (typically observed) Climb
drift - - .
,:\abmugijea;nt (dominant in drift Habit Sprawl
Very low (<10 c¢cm/h) Cling
Maximum )
crawling rate Low (<100 cm/h) Swim
High (>100 cm/h) . Collector-gatherer
— Trophic
g\t/)viIIEPymmg None habiat Collector-filterer
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Weak aHr(]-:'(gbis\%oerded(esrc)raper, piercer,
Strong Egzdua;;cgtr) (piercer and
Morphology Shredder (detritivore)
None (free-ranging)
Attachment Some (sessile, sedentary
Both

olZ & = US EPA(https:/www.epa.gov/) 2 @l < H
g (http://www.freshwaterplatform.eu/)oll A HA == AESH 5 AHE 1240z At

— = - S . -
Atk 23 HA g TELS T2 E Y (https://scholar.google.cokr/) oA dld FHE
= S 1 = =] = = =
Hi 5 gAs = Aestd 5S4 AR AYsdu. 24 Ay AR Hel Sk s F
2~ =) S =, =)
2171 <ol dis) =34 54 DBAEE FS5stAtH 1™ 11).
Lifs history Ababibiny
waltinism  developrsenndzatsen of e idulr Hie sparuln abilin o gemale disperml fving urencurrence indimum crawlisngsimming abils
1 X 2 3 1 I 2 ) L] 1
2 2 a2 2 1 unknswn 1 unkno W unknavm 2
2 i 2 2 | unkneaT 1 unino W unkmows 2
2 3 2 2| 1 ] 1 1 2
2 2 2 1 1 ] 1 2 3
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1 3 ] 2 [ : b 1 L] X
1 2 ] 2 1 unkmgan iR 1 3 z
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Marphabegy Ecobegy
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1 3 r ] 2 } | 2 ] i 5
1 2 1 ko 3 [ 3 i + 1
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