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ABSTRACT

Wetlands are one of the most representative groundwater dependent ecosystems(GDEs) that require access to groundwater on
a permanent or intermittent basis to maintain their biological communities and ecological processes. In this study, the
seasonal characteristics of the GDEs in Baekseok Reservoir Wetland were evaluated through the monitoring of the
temporal and spatial community of benthic macroinvertebrates in the wetland. The appearance of benthic macroinvertebrates
appearance was changed seasonally depending on environmental factors such temperature, precipitation and water level
for their habitat and it also showed the clear spatial difference in the wetland. The scores of Diversity index(H ), Richness
Index (R1) and the Ecological score of benthic macroinvertebrates (TESB/AESB) were relatively high at St.3 and 4(i.e.,
north area) where groundwater inflows into wetland(i.e., high *?Rn conc.). The statistical analysis (ANOVA test and
PCA) investigated the correlation among the benthic macroinvertebrates’ community, groundwater level, wetland water
level and water quality. The results showed that the community of benthic macroinvertebrates at St. 3 and 4 in Baekseok
Reservoir Wetlands was spatially dependent on groundwater level and groundwater inflow. The characterization and
assessment of GDEs requires understanding the hydrological, biogeochemical and biological process and this study will
provide information for characterization and assessment of GDEs.

Key words : Wetland, Groundwater dependent ecosystem, Baseflow, Groundwater — Surface water interaction, Ecolog-
ical score of benthic macroinvertebrates
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1. M e

Aol WA AN 6vell SR G
e G97F dAA e d7FeE 11 3US Hal 3l
= Aoz S A 5 AEiA] Alele] B2HTS
3= Aol dYolth(Naimen et al., 1993). 5A|2] H9
= g FELeh ¥R B 115 4 AdelA A
Qholl ol27 71| WAl FESHY. o]Hd FAE T5EA,
A 81, EAs) 5o 37 5 Tkl 74
31, WA 9 oY 7] FAEY FAge Al
7L e 553 5A40= Qlete] AHj#Eelze Al
B TG RN ofe} oy ABES] AAFe R A
E O SN FA gk B4 ol ok
(Kong et al., 2014; Mitsch et al., 2015).

FAREHAS ol ket AEld 7ss E3ts
), A&7 (flora), ‘5= (fauna) ¥+ ofe} 2k B
2o A S AL, ARiar 2 Eaite] Zh ek
Al trophic level 7} A2 #7158 BAZ AZE] Q7]
ol B JYdaAle) HolAlE(food chain)yZHA,
A F5 5ol B AW AEH R FYPEa QUok
(Chun et al., 2004; Were et al, 2019). 3} A=
715 s}l WIZkebAl whgaiH, 7198 FA19 34,
e, fAjol] ks v W oolle}, AEFTTI A
E MRS Z2Ask= JALE(Salimi et al., 2021), A4
e} AE Fo 715 AT AE sEo] 2zt SRIFd
we} 71 Astke) ekl sk sBrpt vike- SaskAl i
H31 ) THHong et al, 2019; Kim, 2015; Pacifici et
al,, 2015). o]oll we}, f-Eue} SERAME AxSE
] AREAR} BEXARE B3l WSl E£¥slal e
2,70099719] FAE =3I, o] F 19167 =75
ol thstd FA5w 7t B AE5HA FAolHHE
Faaal e Aol

sHH, A1 vigelu = Ao T A3ETet Ak
o] FFugto] Yojub= &3 (hyporheic zoneye =313t
2 BAo] A& gt AF38He] 54 wgk S8 ¥
sk 7o ZE (Gurnell et al,, 2012; Hyun and Kim,
2013), ohet 713 B3l FELEERS] ARAA, =
Ag, 5 EFet A Fo3 JES s
(Meek et al., 2010), o] 84 542 71AH=
A JEFS Ie ez gEA Aok JARE
(baseflow)o|& A3kl A 3kd B FAZ ZH0= 55
o2 AiFe) Al E08 Sl oA Fast

fQlog Ag3}(Kang et al., 2019).

o)

bt

)

o2

o9} o] Aslre] YR ZL HHoR JIS v
AHAIE A5} EIA] (Groundwater-dependent ecosy-
stems, GDEs)Z}al 3} (Jakeman et al., 2016), A=
AEet ABlre] Ao Algol ofsf JEs HhS Wk of
et 713sstels vizst FAsAE 7 tiEE<
A|sl=2]E=A el Alo]th(House et al.,, 2016; Hyun et al.,
2011; Morsy et al., 2017; Winter, 1999).

TARA B T AT FTES 7S Bk
Slal TR B JYTA] ARAHIAZ FAYE
Al F23+ AeiZ A (niche)dll N.ow, Z4zke] 3734
glo] st EFe] SA4S o AHEHA & F e
A8 71e] AxE® ]88 4= Th(Hynes, 1970;
Karr, 1999; Rosenberg and Resh, 1993; Smith et al.,
1999; Ward, 1992). B3, A U@ 255522 A8l
Frdell WE FARAIEE Ao el =2 A
2 ¥#A Ji(Kang and Jun, 2016).

715 Wz}l thg-ete] A& Thesh kel RS 9
3l 54 Al 22 AslrofEAEAlY] B 9 e
7} @7 HKlove et al, 2014), ol S3% &4
AR A7 T w2 B4 tigk 8e] o
S Z(Kang and Hyun, 2015), 7|3l Ol-8-3t AEF
B g ST 24 Hast Wikk mfEd] 7ol
He A9 AA 2 A g 55 9% 7R
A7} BE3E Aotk(Kang and Jun, 2016). FE3H, <5
e} 22 A& AL 54 H7EE S A
slro] ] =gkl EARTRET ofgl, AE Sl
gt 5344 r7ie FE|ojok $Hk(Conant et al., 2019).

by, & A7 Al WE FA W Ask F3l
ot AN FHFFES] 1S A 3R By
Hgsle] HoJelo]l~E FEatar, AEZAQl Aak 9
A 79, 74wz e AR FHFTE 7
o] HlaL-EAE Fal AskrESAEAle] 54 Hrlet
1A} S

2.1. AKX

WAAGAE Hehas 4] SA e 9x$
0.14 km* W& 7= FAZ, tii 2L 54
Z(Geumseongri Formation)oll siGE|H, %] FHe] A
7574 29 B5S BoFErt HAY WiETrE 54
o2 1945 S2E AFAPE 20089 8= F71EWA,
AEAR Y 40t SAIFE e ATAY
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7Fea 79 Addsislon, Aaxle] A9 el s

3}54] 37} ¥ AEjo]th(National Wetlands Center, 2016).
5% FA9] 5] AlgkEo] 7] vl %
$ % Q2 AXZRE §550) f%00] glom, AY 5
RO Baol Yo Aus % A3}
BHch 7, A719) 9710 wel A
o o]} glol, A cA-9R)e 9l ofs) 59 W
Fo] PP W, 1 9ol Fa 599 Aalre] f9)
o Wt FA 7 fAlEE AeE Huda v
(National Wetlands Center, 2016; Oh et al., 2020). &
e AR ecr HEAY JEAR EZHTo] FAHo
Aom, EHFL FA9 HFoA FEHoR AFE T
9 AN, A U= 20 m =9 HHTo| Raxslal 9l
= Aoz FAHHT(National Wetlands Center, 2016;
Oh et al., 2020).

T, AR AE BE7IORIAE 5SOAIA, =1
ye, Eark, B, S 5)s X8t 517
T gt S0l sk AHE 77T Hold &
7FO 2 (National Wetlands Center, 2016) AFA] o=
GE7 A=Y Ho s ol AT AHs
Zskar Ik,

15 - 283} -

483

ok

A - 2% -

2.1.1. AP 2 =A

WAAEAS] A Aelret FA] Feiuisglel] wE
AM NP TFHFEs= e 58S ZYUEAS] 98l
201830 43)(12} : 20183 59 3YU~59 42, 2%} : 2018
979 119-7¢ 129, 33 ;20189 8¥ 309U-8¥ 31
A, 47} : 2018 10¥€ 25U~10¥ 26%), 2019300 43
GZF ;2019 39 21€~3¥ 229, 6%} : 2019 59
3098~5¢ 31Y, 73 - 2019 8 15¥-~89 169, 8%} :
20199 10¥ 8Y~10¢¥ 99), F 83| ZALE Al
TESh AL A719] Ak B Ao 91E A BY
B 316, AR S 7l A= 7P A

2E Faid AR 9] A 712 <F 13.5°C,
ZrEke AEF 1,100 mmo]th
HAAGA] FH Ask ZUEPS 93l HAAIGA

jur]

= 2R s/e] EUE® #F@BTHE 0 NX 76
mm, A% : 15m)e] AA] =R, 2018d== 71<]
TUEY #Po2RE 20m ool A (e, St1~5 F
STRPIA ZAPE o]FoFaL, 20193500 AEE A4
o F7I=E XSt 6 EHsIE o7l) ZUEHEIA
THFig. 1).
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Fig. 1. Locations of monitoring sites for benthic macroinvertebrates and groundwater monitoring wells in Backseok Reservoir Wetland.
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Aol w2 52 W) 289018
2.2, MMAMLHERHESE =A}

22.1. A8 AP 2 A

AN TFHFFEL] FFEA ke =2IA] (Dredge net,
E 40em, B2 10mmE AHESe] 2APERe) wiet
L0 mE 1= A0 =Z 23] ZALE AT 1 mm |
(sieve number:18)Z A¥E TE AFHEL 500 ml ST}
2EEo] Y oA 95% oAHY5-S(ethyl alcohol)ell
AR, AFHR kel g $ 80% ollekE
(ethanol)ol] HI3IH} AES] T4 sF-dn|H(SZX-
16, OLYMPUS, Japan) H=+ 3383w 7 (Eclipse 80i,
Nikon, Japan) 3}ollX 43I, G- 5780] ol &
S FHfamily) B-& Zi(genus) TF7HA B4, B
Fobd FuEHAE(Kawai and Tanida, 2005; Kwon et
al., 1993; Mitsch et al., 2015; Won et al., 2005; Yoon,
1995y a1t

222, THEA L AESH 37 Hr}

2 AFAGeNA AP AMEHETFHFEES]
AL = (#H) (2(1))(Shannon and Weaver, 1949)
9} FIRE (RN (2))(Margalef, 1958) A4-= ©]-8-3}53T}

AAPINFFHF 552 EREE 27 63 5804
548 7HAAL e, ol *ﬂﬁfﬂr—x T A= VE
¥ & QTHHynes, 1970; Karr, 1999; Rosenberg and
Resh, 1993; Smith et al., 1999; Ward, 1992). W2}A],
AESH w3 ke AXAANETHFsE T AR
T(TESB)AI(3))2t AN B FHF5=Y Bt Aeid
T(AESB)2I(4)E o83ttt & Aelds 2 H 4

BjRlerell wE %7t S5 Table 190 AASIAH
(Kong et al., 2018).
s
H = 7ZPl.LnPi (1)

Sk () AFE @ 23 Ul 30 AR
CHUEEYE TEldle] Askek ACR A5t B

PAFEE BUHYS 58 2|5

o= ME|A B4 Hr} 133

AU tjk=r} =thH(Shannon and Weaver, 1949).
RI=(S—=1)/Ln(N) ?)

SHERD A= F WA & S5 AR &

] deie ke Az Pol w=EFE F 740l
FTHA d8E olFE AL & & At Margalef,
1958).
TESB = ZS:Q,» 3

i=1
39 28 5 12 T Ars ge FRue
V#ER= TESB Alg=E EEA7](sample sizey’} A
ThEo] 71 glol Z7Kskeu, ok B34l tat %7t
o glop sldje] B 4 glor] Ao MAAT}
Wed FRAAE gl AZ A5Gl He Fol
JTHKim et al., 2013). o33 TAIHS B2A317] H3)
A4 ASE FHT3 AESB A= 59 o8 AL
Q1 F SANHE WS B8 F8T 5 Qo] 2
A= TESB A9 AESB A5 I OZ o] &
3 H(Kong et al., 2018).
>e
i=1
AESB = —~ 4
S : Total number of species
i : Number assigned to the species
P; : Proportional abundance of i, species (N;/ N)
N : Total number of individuals
O; : Environmental quality score of i species (=1,
2,3,4,5)

223. 54 A& A7
AP R HEEE UE Aol SRRk

(dissolved organic carbon, DOC), F8FZ 2 (total dis-

Table 1. Classification scheme of the TESB, AESB and the recommendation of area control according to the environmental status and

the water quality standard(Kong et al., 2018)

Environmental

Ecological description and area control recommendation

Class TESB AESB —° -
status Species richness Water quality Area control
A Very good >05 >37 Very high Ia Priority protection
B Good >70 >3] High Ib Protection
C Moderate >30 >26 Moderate I Monitoring
D Bad >13 >21 Low I Restoration
E Very bad <13 <21 Very low IV-VI Priority restoration
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=

S A=
-/]}\\_ ]O‘E"‘_

o

)
5

solved nitrogen, TDN) % F8=2l(total dissolved pho-
TDP), TE5 717t BUEHsH] 93l $4 W
EAIRE AL AT AFst] @olx SA] 045 um
Byl R o7 & ko g AHEE stk A
e AEs YRS JH @0 AFER ek, &
E/71'ADOCE FH718AEX7](TOC-L Analyzer,
SHIMADZU, Japan)Z ©]83l3or, £ HZ-S 286k
&, F7]E(inorganic carbon)?} M4+ (interference)S-
AAZE 5, NPCONon-Purgeable Organic Carbon) &%
TOC(Total Organic Carbon) =2 Z%3}= NPCO
e ol8stel EAEIT 82 (TDN) 3 &
Z1(TDP)= AF53+2417](AA3, SEAL analytical, USA)
ol-8-5led WA (Colorimetric Assay and Screening)

sphorous,

T

,L

mlmo 5

f
oo
Lot

%

A - 942 - 18

it

B BHS W) A8 AN araSsE 28
S 9 AALEG sk 59, $A 59, A
FSIAL, AR MBS, S, FEEALTDN) 2 F

£2201(TDP) 7H0] A4S AL EAEA One Way
Analysis of Variance, ANOVA, P <0.05)% 45 &4
(principal component analysis, PCAYS ©]-8-3l] A4
Aolz EARoE Wi, EARG olgw AF

83] Ak AFE FEGEo R H835rt.

/\\——7_

T 6

3. 4% 3 nE

31 HMHEPMFSE 58 88
T 83]e] AL A3t WA FAN AP IHEFHF

o2 FAEILE BE Alge 3~53] Wi S4sle] W =S T 4T 64 155 257 31 1,567 ZNA/mTt
o= WEIC AR T AT Table 2). A2 FAZ thak G4
£S5 YUeplE JdISHS(RA : Relative Abundance)@}
224 PNHTAFEES) ASFE B4 Wb PEEFTO o9 899 FH0)F TRACE I
WAARAS) RE ZAES tPoR B Y Aak, W) GAE AukEo R fe] Ha wd 2 2
Table 2. Index of benthic macroinvertebrates community in study area
Scientific Name 2018 2019 Sum RA 20,
May. Jul. Aug. Oct. Mar. May. Aug. Oct. (%)
Phylum Platyhelminthes
Class Turbellaria
Order Tricladida
Family Planariidae
Dugesia sp. 1 1 0.06 3
Phylum Mollusca
Class Gastropoda
Order Architaenioglossa
Family Viviparidae
Cipangopaludina chinensis malleata (Reeve) 2 3 14 5 2 4 5 10 45 287 3
Order Littorinimorpha
Family Bithyniidae
Gabbia misella (Gredler) 3 4 7 0.45 2
Order Stylommatophora
Family Succineidae
Oxyloma hirasei (Pilsbry) 2 2 0.13 2
Order Hygrophila
Family Lymnaeidae
Radix auricularia (Linnaeus) 8 1 3 4 5 2 3 12 38 243 3
Family Physidae
Physa acuta Draparnaud 3 1 3 1 2 5 15 096 2
Family Planorbidae
Hippeutis cantori (Benson) 22 24 9 11 5 48 27 146  9.32 2
Polbypylis hemisphaerula (Benson) 12 11 23 1.47 2
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Table 2. continued

L 2018 2019 'RA
Scientific Name Sum o (o
May. Jul. Aug. Oct. Mar. May. Aug. Oct. (%)

Class Bivalvia
Order Veneroida

Family Sphaeriidae

Sphaerium lacustre japonicum (Westerlund) 2 2 0.13 3
Class Clitellata
Order Tubificida

Family Tubificidae

Branchiura sowerbyi Beddard 3 3 0.19 1

Limnodrilus gotoi Hatai 94 56 69 74 21 30 31 12 387 2470 1
Order Arhynchobdellidae

Family Hirudinidae

Hirudo nipponica Whitman 2 2 0.13

Whitmania pigra Whitman 1 1 2 0.13 2
Class Malacostraca
Order Isopoda

Family Asellidae

Asellus hilgendorfii Bovalius 126 55 38 10 229  14.61 2
Order Amphipoda

Family Gammaridae

Gammarus sobaegensis Uéno 29 1 30 1.91 4
Order Ephemeroptera

Family Baetidae

Cloeon dipterum (Linnaeus) 1 5 6 0.38 2
Order Odonata

Family Coenagrionoidae

Paracercion calamorum (Ris) 1 12 13 0.83 2
Ischnura asiatica (Brauer) 3 1 1 5 0.32 2
Family Libellulidae

Orthetrum albistylum Selys 2 4 6 0.38 2
Orthetrum melania (Selys) 1 1 0.06 2

Order Hemiptera
Family Corixidae

Hesperocorixa hokkensis (Matsumura) 26 42 13 1 2 1 8 542 2
Family Notonectidae

Notonecta triguttata Motschulsky 1 3 2 1 7 0.45 2
Family Belostomatidae

Muljarus japonicus Vullefroy 6 11 11 11 4 3 46 294 2
Family Gerridae

Aquarius paludum (Fabricius) 5 1 6 0.38 2

Order Coleoptera
Family Dytiscidae

Rhantus suturalis (Macleay) 3 8 11 0.70 2
Family Haliplidae
Peltodytes sinensis Hope 1 [§ 2 3 12 0.77 2

Family Hydrophilidae
Helochares nipponicus Hebauer 3 1 4 0.26 2
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Table 2. continued
Scientific Name 2018 2019 Sum RA 20,
May. Jul. Aug. Oct. Mar. May. Aug. Oct (%)
Sternolophus rufipes (Fabricius) 2 3 1 1 4 2 13 083 2
Order Diptera
Family Chironomidae
Chironomidae sp. 64 45 92 62 68 12 24 14 381 2431 2
Family Stratiomyiidae
Stratiomys japonica (van der Wulp) 4 4 0.26 2
Family Culicidae
Culicidae sp. 6 17 10 2 35 223 1
Total number of species 7 14 12 8 19 20 15 14 31
Total number of appearances 303 180 341 180 198 113 148 104 1,567

'RA(%): Relative abundance = (Each number of appearances/Total number of appearances x 100)
%(0;): Environmental quality score of benthic macroinvertebrates (scoreS: xenosaprobic, score4: oligosaprobic, score3: B-mesosaprobic,

score2: o-mesosaprobic, scorel: ploysaprobic)

3 AAL BHER ofFold thiE Eo] ao|AY f
o] =9 =, S8Wo] ¥ A% 22 AFAHe A2s}
AAFEFEMollusca)2] =% ©|(Cipangopaludina
chinensis malleata), Z23°|(Radix auricularia), HE°)
E2 3 o)(Physa acuta), T EEo e E S o|(Hippeutis
cantor))?} LTS Udske ABEYER 2 A
OVt 1R W2 STET0 ARG Ol (Limnodrilus
gotoi), AAFE7(Arthropoda) #2573 (Insecta)2] Z++
F+(Chironomidae sp.) 5°] Aol JHAglo] JA| =E3}
At

AU P FHF5E] 98 (dominant species)yZ} ©F
%% (sub-dominant species)?] FHERE(RA)S AHH
H(Table 3) ZAF Al7] B APAER thi zlo]7h 1o,
o] 2ol A AR|=O|(Limnodrilus gotoi’} 17.1~
662%% $-HF, ZuT-F(Chironomidae sp.)7} 16.7~
55.6%% oF-AHFS UEhilen, O ode 2
(Asellus hilgendorfii)2} 74 o] & 23 O|(Hippeutis
cantori) 50 T2 Ed Sh= S EHA olol wt
AN FHFTE THTERE AN CE ksl
THES AR B Bl gt &=t Wi =
2 Zo= e

AN BT HFETE=Y EReE FAT5(Fig 2=
201840 7~14%, 2019959 1420502 BRIH]C.
o, 20189% 7€l 14%, 20199 3, 5€ 27} 19,
20502 71 gdstAl E3eaL, AAF R 2019d
Toll T57F 7Kl TRk, 2018 5YellA 82 Al
A= 971 750l 12%02 ST 2019390
198901 15802 A4S ohe A% Hoi=d, 20184

H1-=

L

pu—
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Table 3. The dominant and sub-dominant species of benthic macroinvertebrates
Site Dominant species RA(%) Sub-Dominant species RA(%)
St. 1 Limnodrilus gotoi 66.2 Chironomidae sp. (non-red type) 21.1
May. St. 2 Asellus hilgendorfii 379 Limnodrilus gotoi 39.3
St. 3 Asellus hilgendorfii 65.6 Chironomidae sp. (non-red type) 16.4
St. 4 Chironomidae sp. (non-red type) 39.1 Limnodrilus gotoi 34.8
St 1 Hesperocorixa kolthoffi 36.6 Limnodrilus gotoi 29.6
St. 2 Chironomidae sp. (non-red type) 455 Limnodrilus gotoi 30.3
Jul. St. 3 Limnodrilus gotoi 425 Chironomidae sp. (non-red type) 20.0
St. 4 Chironomidae sp. (non-red type) 55.6 Limnodrilus gotoi 444
2018 St. 5 Hippeutis cantori 389 Muljarus japonicus 27.8
St. 1 Chironomidae sp. (non-red type) 292 Limnodrilus gotoi 22.5
St. 2 Chironomidae sp. (non-red type) 28.9 Limnodrilus gotoi 19.3
Aug. St 3 Asellus hilgendorfii 33.0 Limnodrilus gotoi 25.0
St. 4 Chironomidae sp. (non-red type) 533 Limnodrilus gotoi 26.7
St. 5 Chironomidae sp. (non-red type) 37.1 Hippeutis cantori 229
St. 1 Limnodrilus gotoi 432 Hippeutis cantori 35.8
Oct. St. 2 Chironomidae sp. (non-red type) 474 Limnodrilus gotoi 39.5
St. 3 Limnodrilus gotoi 39.3 Chironomidae sp. (non-red type) 24.6
St 1 Asellus hilgendorfii 58.3 Helochares striatus 16.7
St. 2 Asellus hilgendorfii 472 Chironomidae sp. (non-red type) 16.7
Mar. St. 3 Asellus hilgendorfii 72.7 Radix auricularia 9.1
St. 4 Gammarus sobaegensis 529 Chironomidae sp. (non-red type) 13.7
St. 5 Chironomidae sp. (non-red type) 61.5 Asellus hilgendorfii 23.1
St. 6 Chironomidae sp. (non-red type) 375 Limnodrilus gotoi 30.0
St. 1 Limnodrilus gotoi 35.0 Chironomidae sp. (non-red type) 25.0
St. 2 Cercion calamorum 40.0 Muljarus japonicus 16.7
May. St. 3 Limnodrilus gotoi 40.0 Cipangopaludina chinensis malleata 30.0
St. 4 Asellus hilgendorfii 26.3 Peltodytes sinensis 21.1
St. 5 Limnodrilus gotoi 46.7 Branchiura sowerbyi 20.0
2019 St. 6 Limnodrilus gotoi 42.1 Orthetrum albistylum speciosum 21.1
St. 1 Chironomidae sp. (non-red type) 343 Limnodrilus gotoi 17.1
St. 2 Hippeutis cantori 53.6 Pobypylis hemisphaerula 17.9
Aug. St. 3 Hippeutis cantori 64.3 Cipangopaludina chinensis malleata 214
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St. 2 Chironomidae sp. (non-red type) 333 Pobypylis hemisphaerula 222
Oct. St. 3 Hippeutis cantori 42.1 Cipangopaludina chinensis malleata 31.6
St. 4 Limnodrilus gotoi 333 Physa acuta 16.7
St. 5 Hippeutis cantori 48.0 Radix auricularia 24.0
St. 6 Radix auricularia 41.7 Polypylis hemisphaerula 25.0
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#=Z BRIt Merritt and Cummins, 1999; Thorp and
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Fig. 3. Average precipitation, temperature and groundwater level of study area.
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Fig. 4. Community analysis of seasonal and spatial benthic macroinvertebrates.
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Fig. 6. Principal component analysis(PCA) ordination diagram of
benthic macroinvertebrate community composition and environ-
mental factors.

Table 4. The one-way ANOVA test for benthic macroinvertebrates community composition between environmental factors intergroup

. No. of No. of Species No. of inds.(m%)
intergroup
samples r p r p
Surface Water level 17 204 432 -.038 .884
2018 Ground Water level 17 -.105 .689 =211 417
Surface - Ground Water level difference 17 -.161 538 -206 427
Actual Water Depth 17 246 341 116 657
Surface Water level 20 -.300 .199 -210 373
Ground Water level 20 -304 .192 -224 343
Surface - Ground Water level difference 20 -.242 304 -.181 445
2019 Actual Water Depth* 20 .650 .002 220 351
Water Temperature 20 -220 351 -.206 383
Total Dissolved Nitrogen (TDN) 20 -484 .030 -217 .359
Total Dissolved Phosphorus (TDP) 20 -.054 330 230 330
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