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The Study on the Evaluation of
Environment Function at Small Stream
— In the Case of Hongdong Stream in Hongsung—gun —

Kang, Banghunl) and Son, Jin-Kwan”

" National Academy of Agricultural Science,
» Relationship of Dankook University & Rural Development Administration.

ABSTRACT

This study was conducted to understand the environmental and ecological function of habitat through
evaluation of water environment, soil environment, vegetation characteristics, macro-invertebrate
characteristics, and visual habits environment evaluation (SVAP) in Hongdong stream located in
Hongseong-Gun, Chungnam Province, and hereafter to utilize the results for the habits reconstruction
and improvement project.

As the results of water quality analysis, BOD, COD, T-P was almost below the standard quality
from upper stream to down stream. The construction of small reservoir, wetland and water purification
facility, and the management of non-point pollution are proposed to improve these problems. The soil

texture was sandy soil, which is unfitted with vegetation development. The construction of shallows
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and bogs, and induction of soil sedimentation and biotope formation are proposed to improve these

problems. In the plant flora, total 90 kinds were observed with 81 species and nine varieties in total

36 families and 85 genera, and the naturalization rate was higher at down area than upper area. As

the results of macro-invertebrate fauna survey, total 26 species and 297 individuals in 20 families and

22 genera were collected. Peltodytes sinensis, Chironomidae sp., and Culicidae sp., which are observed

at polluted environment, were collected as dominant species. An appropriate vegetation management

party idea is necessary, and it is done an idea in consideration of the soil and a physical characteristic.

Visual habits environment evaluation (SVAP) result was mostly determined with below normal (Fair)

grade. Pollution source interception, purification pond establishment, and various bog establishment are

proposed to improve these problems.

With the above results, the ecological environment was determined with bad condition, and the

improvement of biotope was urgently needed through sustainable monitoring and management of

streams habitat in rural area.

Key Words : Soil, Water, Vegetation, Macro-invertebrate, SVAP.
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Table 1. The present condition at study site').
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Location | Crossing Type Low Rivetment High Rivetment Code
Natural riverside SAl
U N
P Slope Natural riverside
stream
Wire cylinder work SA6
Natural riverside SA2
Mid Closed nature
Slope . )
stream vegetation rivetment
None structure SH2
Natural riverside SH2
D
o Slope None structure
stream Closed
ose n.ature SH2
vegetation rivetment
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Table 2. The analysis method of environment evaluation on flora and fanna.

Analysis Method Explanation
. . n : Number of Naturized Plant Species,
Naturalized Ratio (n/N)x 100 N : Number of Plant Species
Vegetation
L n : Number of Naturized Plant Species,
Urbanization Index (n/N) > 100 N : Number of Naturized Plant Species in korea
nl : Number of individuals Dominant Species,
Dominance Index (nl +n2)/N n2 : Number of individuals Subdominant Species,
N : Number of Total Species
o . . ni © Number of individuals belonging to i species
Diversity Index | -2 [(ni / N) x (In ni /N)] N : Total number of individuals
Macro- Species (S-1)/In N S : Total number of species
invertebrate | Richness Index N Total number of individuals
H' : The observed value of Shannon index,
Evenness Index H'/ H' 'max H'max : In S,
S © Total number of species
. i : Grades of ESB (i=1 ~ 4)
ESB I > . . .
SB Index (i x ) Ni : Number of i grade species

5, 2006), 20101 59 259 Aquatic kick net(U.S
EPA approved)s ©o]-&3sto] A A T 3358 AA
st AAjskelth AFE MAE s EE
(BB 5793, 1997) 3 = AeA 453
FeeRA(sHHTIEd, 20060)& ©f83te]
Aol T4 2 Agste] A slom,
1] AL Ethyl alcoholol] 11Adko] AFA =
gukste] BRI THEAME LA AR

(Dominance Index : McNaughton's dominance
index; McNaughton, 1967), TF=X]~(Diversity
Index : Shannon-Wiever Function; Pielou, 1969),
FH-=A)9%(Species  Richness Index : Richness
index; Margalef, 1958), 5 =A5*(Evenness
Index : Evenness index; Pielou, 1975) 18] 373
A9l st @ welrlEe B AR

ESB(Ecological score of benthic macroinvertebrate

Table 3. The analysis method of environment evaluation using the ESB.

Environmental quality evaluation Saprobity evaluation
. " e . Water ..
ESB Environmental condition Area determination quality ESB Determination

817 Very Satisfactory First Priority Protection Waters N

— I 51 Oligosaprobic
61 80 Satisfactory Priority Protection Waters
41760 Some Satisfactory Protection Waters N

— I 21750 | PB-mesosaprobic
26 40 Some Defectiveness Improvement Waters
13725 Defectiveness Priority Improvement Waters il 9 20 | a-mesosaprobic

12 Very Defectiveness First Priority Improvement Waters | IV~ V ~8 Polysaprobic




86 AEEAT

Table 4. The assessment items of SVAP method.

Methods Assessment Items

1. Channel condition, 2. Hydrologic alteration, 3. Riparian zone, 4. Bank stability, 5. Water
appearance, 6. Nutrient enrichment, 7. Barriers to fish movement, 8. Instream fish cover,
9. Pools, 10. Invertebrate habitat, 11. Macroinvertebrates, 12. livestock excretions

SVAP
(USDA, 1998)

* Grade * SVAP (>9.0 : Excellent, 7.5-8.9 : Good, 6.1-7.4 : Fair, <6.0 : Poor).

community; ARG HFE= AEHHA Asteiriar SaE = 30 S W 127) 5ol
5 AEsloH, Aad ESBATE HEeR tid WUkE sAEgith Wk 3919

A
A9 9FARALY WS AASAIHE AP BREAE SRt} AL P9 BT

O

o AeeE g7 ofgke] 243 gt
S BT 2AP} 7Fsetal EX AR D E I 2ot & 0
7ol g3 HEE AlgEo]l A4 FAME AT
T AEE ntEE 7S e A A 1 e 24
HAS(USDA-NRCS) ] &3tz Al2H4 ek 2} SEe 484 A7 pH} DO, SS9 A
AL H7L H(SVAP : Stream Visual Assessment A 27| o] =457 3} v|wa] BH oA
Protocol)= &-&3IGITh AlZHA obd Al 3 Ao ' 8T AR FAVIE oJUlE AL
7 M st 21 5 157 50w Hoj glo thSHEE, 2010a). pHEY A$7.057 7939 W
2 Aol A ARIEAR oA o] el 0 SR BE ool gt HoR 2AREGle

Table 5. The analysis results of water qualities at study sites.

Survey pH po | Bop | cop | ss | TN | TP

Date / Location 1:5) (mg/L)
Upstream 7.93 4.66 5.2 12.1 27.6 2.50 0.170
Inlet 1 7.67 4.25 33.0 40.5 46.0 11.28 1.018
May Mid-stream 7.58 4.68 252 54.5 24.0 4.50 0.318
Inlet 2 7.37 435 Over range | over range | over range 5.84 0.300
Downstream 7.44 3.25 31.0 67.0 47.0 7.89 0.353
Upstream 7.05 3.57 18.3 40.6 13.3 2.17 0.201
Inlet 1 7.52 5.20 over range | over range | over range 7.35 1.231
(IJ{‘;ZI) Mid-stream | 7.09 3.25 34.0 7.5 488 7.13 0320
Inlet 2 7.24 247 55.3 118.3 65.5 6.15 0.469
Downstream 7.38 432 38.1 81.1 56.6 10.44 0.488
Upstream 7.27 5.77 31.8 68.0 25 2.77 0.351
Inlet 1 7.35 4.02 29.7 72.2 34.5 7.65 0.238
Sep. Mid-stream 7.13 6.13 254 58.5 43 6.66 0.302
Inlet 2 7.46 7.02 26.8 15.4 42.0 7.39 0.251
Downstream 7.60 5.47 28.5 18.6 244 497 0.290
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Table 6. The analysis results of soil physical properties at study sites.

. Particle size (%) Bulk density Three phase of soil (%)
Location Texture 3

Sand Silt Clay (g/em’) Solid Gas Liquid

Upstream Sand 92.2 3.7 4.1 1.52 58.5 1.5 40.0

Mid-stream Sand 97.0 0.1 2.9 1.72 65.3 12.6 22.1

Downstream | loamy Sand | 82.7 14.2 32 1.45 55.2 8.6 36.2
2. EERE 2AM = o pueked % degA 24 e A
ATodA e EAREE dAR BYdEe]l Edd SAR NEEnd ek sS4 A
%2 Sand AGoE BAFOH, 24(1992) 5 T Do glo] AMTEs & Ao 3

o] A FAEFHAGRLANTE 557 60%)¢F =k

ST 520108 sAFA AeAEd B4W EFE B (S, 20100)] B¢
(e 48.5%, WA} 38.9%, HE 12.6%)¢F vl #7]EolE Abgrel 77 Aol BB A
o Rk o ATpIAY EXREE $A4H S0 AL 2AF Selt U vlFo A%
of Waslol e RAFE Aoz nalth wel o uel NFFS ARsgon, shHe 4%
S FUINS AT GALNS SRR 2909 ol A7 Aol )
BAd e Aoz AdkEE 9 423 7 834mg/kge] MR 7]Fo] nlns}

I,
£ B3 5

hud

2003).

u+ e ol 2o o

A AR B4 5
A3} gBol &4 9 MR FEA77] 9

3 AAHIE M;@O}oq 71\:41 Ao 7 vhda]Z] I

87F lom, sHrE 2445 YtolAE pH ke
ARNE FholE Havt %‘3}3’_ Fete )
AATH1999) 7} AAGE ANF5A] 24 A vkt
gk EFsatd o] 7| vuwal] B oo
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Table 7. The analysis results of soil chemical properties at study sites.

) pH EC oM Av.P,05 T-N Ex. Cation(cmol/kg)

Location . o C.E.C ” - " -

(1:5) | (dS/m) | (g/kg) | (mglke) (%) Ca K Mg Na

Upstream 7.0 0.38 31 177 0.09 6.9 49 0.11 1.0 0.26

Mid-stream 6.8 0.20 17 46 0.03 2.6 1.1 0.10 0.4 0.22

Downstream 6.4 0.28 20 130 0.09 8.6 3.6 0.32 1.1 0.27
Criteria” 5.6-6.8 | 0.4-0.9 14-29 11-60 0.10-0.16 - 1.7-11.8 | 0.1-5.0 | 1.0-5.0 | 0.14-0.2

1) : ARAT1999)9] NFA 24 A A g Eske.
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Table 8. The analysis results of soil heavy metal at study sites.
Location | cd | o | as | N | m | B | o
(mg/kg)

Upstream 8.34 ND 29.98 ND 19.15 74.82 0.001 ND
Mid-stream 4.23 ND 12.39 ND 8.38 29.14 0.006 ND
Downstream 7.57 ND 38.23 ND 17.17 82.62 0.002 ND

Criteria” 400 10 500 50 200 600 10 15

x1)  EGSARAY EFATA7E 24 (Aol ok G, W, FasA, 3, 4, =8 A, AEEA,

FUA, F0EA L FE A)
3AMER EM 3l (Compositae), &K Leguminosae), V}]E2}
AR Z2A Aol EdS AEANS F 36 (Polygonaceae)d] wo.2 =7 Eds= Ao
7} 634 80F 9HFTOZ F 895 F(Taxa)7F &1 SISk
HoAth AA SdFo] diF ALY Sdn e ZAMWXMW Eéﬂf& T3 EL F 93 16
3 99 19 20l yER wpel Fo] JddANE & 18FoR F FH(Taxa)7} 2Q1¥91ow,
(Therophytes)©] 50&5(56.2%)% 7 =7 % St HoR Ars ?—1@(”“4 FE7F WA
A 00, 444 E(Hemicryptophytes) 1957 Eoko] 7|sh& ¥ wAHHFI} A vehls
(21.3%), WFAZA g(Megaphanerophytes) 10 A& & A0 oA ol vl ah %ol
FF(11.2%), AT E(Geophytes) SER(G.6%),  AFgre] alzh A AFA WA He W)
2232’42 E(Nanophanerophytes) 2} X]ﬁ”%o] 219 EAoz yehdt A¥g godtheFd
7474 2E7(2.2%), T2 E(Hydrophytes) 1% T, 2006; &% 5, 2009). AP EE H5E
2 sk = 9 Aol MEx AYFe L Fui
%L% of thet AR = WIKGramineae)?t  AFUSANE EY 2 9 3 A4S 1y
19FF2LI%E 7P 52 S8& Bolor, = sfo] 94 AA g & A% 3 =4 oAl
Table 9. The number of plant taxa by taxonomic and life form at study sites.
Classification Upstream Mid-stream | Downstream Total
Family 24 25 28 36
Generic 40 37 38 63
Taxa Species 48 46 48 80
Variety 7 7 5 9
Taxa 55 53 53 89
Megaphanerophytes 4 6 6 10
Nanophanerophytes 1 2 1 2
Geophytes 3 4 4 5
Life Form Chamaephytes 1 1 1 2
Hemicryptophytes 14 10 10 19
Therophytes 32 30 30 50
Hydrophytes - - 1 1
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Figure 3. The ration of plant Life Form. Figure 4. The ration of plant Family.
AAE Foll A AAdegete] B3 A, 2005).

Q
= “ -1 = 1 =2
Aoz WA=, 2004, 2FHA

: As}=(Degree of naturalization)= 553l
5 2009) 15374 U Adel HAE A8 E
7 Bo| Z383 B2 533 Compositae) Y EE IS WY, sTHOE 4 5 97
2 A% AAAN 2o FULTE Bol B ] Ul REHe) gk 22 wan
st Ee Sdor AdEthedduT (ANE § 2009 HER F, 2000; HREE,
Table 10. The naturalized plant list at study sites.
Family Botanic Name Origine" ;J)aeti;:iztfl lnt;:ﬁ::;ed US | MS | DS
1 | Gramineae Panicum dichotomiflorum nA 5 3 0 0
2 | Polygonaceae Rumex crispus Eu 5 1 0 0
3 Rumex obtusifolius Eu.As 3 2 0
4 Persicaria orientalis As 3 1 0
5 | Chenopodiaceae | Chenopodium ficifolium Eu 5 1 0 0
6 | Caryophyllaceae | Cerastium glomeratum nA 4 3 0
7| Leguminosae Robinia pseudo-acacia nA 5 1 0
8 Amorpha fruticosa nA 5 2 0 0
9 Trifolium repens Eu, nA 3 1 0 0
10 | Euphorbiaceae Euphorbia supina nA 5 1 0
11 | Onagraceae Oenothera odorata nA 5 1 0 0
12 | Convolvulaceae Quamoclit angulata tA 3 1 0
13 | Compositae Aster pilosus nA 4 3 0 0 0
14 Erigeron annuus nA 5 1 0 0
15 Erigeron canadensis nA 5 1 0 0
16 Erechtites hieracifolia nA 3 3 0
17 Bidens frondosa nA 5 3 0 0
18 Taraxacum officinale Eu 5 1 0 0 0
Total Family : 9 5 (11Taxa) |1 (11Taxa) 5 6 7
Total Taxa : 18 4 ( 2Taxa) |2 ( 2Taxa) 8 11 12
Total Naturalized Ratio : 20.0% 3 ( STaxa) |3 ( STaxa)| 14.5 18.2 22.6
Total Urbanization Index : 6.2(%) 2.8 3.5 4.1

#1) ¢ U.S(Upstream), M.S(Mid-stream), D.S(Downstream), Eu(Europe), nA(north America),

tA(tropical America), As(Asia).



FEAY

b
g

8744 A7 AT 91

Table 11. The number of macro-invertebrate taxa and individual at study sites.

Location Phylum Class Order Family Genus Species Individual
Upstream 2 3 7 11 10 12 79
Mid-stream 1 1 4 10 11 12 89
Downstream 2 3 6 12 10 12 129
Total 3 4 9 20 20 22 297
2002). ATHRAS] AR FETS seR0l A B SUETS Helon, gl =dAE
HEFE 7P B%o, 459 255, 3579 (HEMIPTERA), B4 d5(COLEOPTERA)2| &=
5EFE FAHA. o2 I
©]RIA)7](Introduced period)= 7H&o]F T 1921 gk o 2 sl A= delE, TS 5o

W 7EA7F 17], 1922 71963 744] 27, 19643

o] %5 37| s (HHEE, 2002),
A A B o] YAI7E=

Ao
1717 11EFE 7V

Botor, 27] 285, 37]°] 5EF= Rl

4. MY EREFSE 2HEY
= ZAMW e T
2F0R F 297/MA7}
TE% L(INSECTA)OM 7}

AH A B Fd4E

Gl 2‘01 Hoj A=

o= 7}

F(ATHROPODA
B2 =do] e

1
A B ESB
1,

[N

oot o e JH

\I

2] 79 JME DIPTERA)®] 6%

::,L»)
o,
_Hl.n

=

7 95 203} 20
e otq AA %

Aohs A o] & AelARE Zvkst
(Chironmidae)©] Z}2]&oll A 71 B2 7| Ato]
glEd e, o] A THENET|9} o] 3
79) Aol vl$ Wol A= Aom A Sekel
2% = 2010; B35 5, 2007; Ward, 1992).
A 29 AT AR TR 5
T2 E7](Peltodytes sinensis), ShrolAl 7]
F(Culicidae sp.)7} F-318IAt) g7 9] Ho] ]
14 =2 ESB 4, 3599 EET U=nvlsl
FAko|(Baetis pseudothermicus) 2} W& 74A12]
(Platycnemzs phillopoda)7} Z&331 0, + 7}
A B ARl A 1A 8-S BalAT

Table 12. The analysis result of environment evaluation of macro-invertebrate.

Analysis Method Upstream Mid-stream Downstream Total
Dominance Species Peltodytes sinensis | Peltodytes sinensis Culicidae sp. Peltodytes sinensis
Subdominance Species | Chironomidae sp.2 Culicidae sp. Peltodytes sinensis Culicidae sp.
Dominance Index 0.481 0.596 0.473 0.468
Diversity Index 1.992 1.746 2.130 2210
Evenness Index 0.635 0.557 0.679 0.705
Species Richness Index 2.975 2.451 2.675 3.864
1 4 4 4 6
2 8 8 10 15
ESB” 3 1 - - 1
4 1 - - 1
ESB Index 27 20 24 43

1) EFS 84 4 S

(3745, 2006) : 4(very clean), 3(clean), 2(polluted), 1(very polluted).
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B BEEAS FAske AoR ) A4 #E nFo] By tde Y FREAT Hite}
B7F 710 HH(YF4, 2006), & FAFNAA] FLEA FRVE A AAdEelr & Adds &
o] $AHEE ARt skl vl FRelA mol  F JoBRE A&l RUHPS Tl A W
A3 st FHEATE SR SRelA B ks 3 S QS S ofshar]E dels
olls & 4 Utk B olfgk A2 AMAE AAT dart dvka dddn
of MAZHAo] ot E Sl HEH (0] =
S, 2009), olAL FRAAY ofstE A f+ 5. SVAP(MZAA S XAz o)
Pe Yoz 35 8 5 Q) A 2 A AT A o] A sk AFAE H7HSVAP)
of Ang &8st T/ 4 A 72 AR RAGE Hat 6.69, TFAHS 5.66, 8t
A g NS e ARAS AR A {405 SRR A9E JrE A vl s
s 2ATAT HAT ARAY A 4 g glon, AR BE(Fairn)oletE 4
of AMAEFOR] S BERE s A /)Mol s AoR i 58] 4 B
° =2 yetsitt Hoofokael e 3% 29 29 59 YeRd nfe} 7
ESB $HdA9 s ofste] EF T o] 2ddo] FYHA A st AR A
(2006)°] ZARAFNA AAIG SFAEALD 2 5] iAol desi, FRACEE F7
8 W7F & A ARE27HeR o T T vk & 9 oS HXE st
A B-5H4(B-mesosaprobic)o] 3L 7 AR HeS LAA Dot Atk o]HE A
AL thaEHSome Defectiveness) & 714 B4 Zaiiehs Sal 7MY B HrbAdE W
(Improvement Waters)= YWEFATE T/7+ 7t Bl di@FHF5=9 5 MAAZ & ds
2 e 204802 a-FHFA(a-mesosaprobic) & A o2 AW (USDA, 1998), oF 2 A4
2 EH(Defectiveness) ¥t SHAJEHE F7tEY, =] A EA YR, A5A| Fo] FUHE
-2 7044~ (Priority Improvement Waters) .2 A|QtE|ojok & R o2 Wl wdk Hekld) A
ol AlEgh Aels & 4 Atk Wz 1o JERE vkef o] ahroll A ut
4] (7t A BE AR BEFe] A WrbEEE Hgd S sk A5 457
THOE AAHo] AMNINITFHFEES A dro] F & gle A o]a YA THOE
Aol mfg- BT AoR Holw, AMAEY o wAl B9 Zlow HAKAAAN T,

Table 13. The analysis result of environment evaluation using the ESB at study sites.

. Environmental quality evaluation
. Saprobity -
Location ESB . Environmental " Water
evaluation " Area Determination .
Condition Quality
Upstream 27 | B-mesosaprobic Some Defectiveness Improvement Waters il
Mid-stream 20 | a-mesosaprobic Defectiveness Priority Improvement Waters il
Downstream | 24 | [3-mesosaprobic Defectiveness Priority Improvement Waters il
Total 43 [B-mesosaprobic Some Satisfactory Protection Waters I
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Table 14. The analysis result of SVAP at study sites.
Assessment Items Max. | Upstream Mid-stream | Downstream | Min. Reference
1. Channel condition 10 8.0 8.0 5.7 7.23 Fig. 1
2. Hydrologic alteration 10 9.0 9.0 9.0 9.00 Interview
3. Riparian zone 10 9.3 8.0 1.7 6.33 Fig. 1
4. Bank stability 10 8.0 7.0 3.0 6.00 Fig. 1, Table 1
5. Water appearance 10 5.7 23 3.0 3.67 Table 15
6. Nutrient enrichment 10 7.0 23 3.0 4.10 Table 15
7. Barriers to fish movement 10 9.3 9.3 3.7 7.43 Table 15
8. In stream fish cover 10 6.3 7.0 7.0 6.77 Fig. 1, Table 15
9. Pools 10 3.0 3.0 3.0 3.00 Fig. 1, Table 15
10. Invertebrate habitat 10 9.0 7.0 5.7 7.23 Fig. 1, Table 15
11. Macro-invertebrates 15 2.0 2.0 2.0 2.00 Table 12
12. Livestock excretions 5 3.7 3.0 3.0 3.23 Interview
Average 10 6.69 5.66 4.15 5.50 -
Grade" Fair Poor Poor Poor -

*1) SVAPo] M2 $47]F 1 <6.0 (Poor), 6.1-7.4 (Fair), 7.5-8.9 (Good), >9.0(Excellent).
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Downstream

Mid-stream

Upstream

Based of assessment
Water condition
Structure and Landuse
condition
Channel and habitat
condition

Table 15. The reference of SVAP assessment ay study sites.
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Appendix 1. The list of plant species at survey sites

Family Botanic Name Life form  Upstream  Mid-stream Downstream
Equisetuaceae <3}
Equosetum arvense -7 G 0 0 0
Gramineae W3}
Eleusine indica 4v}e§0] Th 0
Arthraxon hispidus 7\ Th 0
Leersia japonica }=AE HH 0
Phragmites communis Z G 0 0
Eragrostis ferruginea “1% H 0
Eragrostis multicaulis H] =g Th 0
Eleusine indica 3v}e§o] Th 0
Pennisetum alopecuroides +=1% H 0
Setaria viridis 73OFA| & Th 0 0 0
Setaria glauca H7oFAE Th ) 0
Setaria faberii 7}-S73O A& Th 0 0 0
Panicum bisulcatum 71717 Th 0 0
Panicum dichotomiflorum V= 7717 Th 0 0
Digitaria sanguinalis v} o] Th 0 0 0
Digitaria violascens W} o] Th 0
Paspalum thunbergii ZEA) 5] H [
Echinochloa crus-galli =3 Th 0
Miscanthus sacchariflorus &<l H 0 0
Cyperaceae A}Z3}
Cyperus sanguinolentus HHEAY 7 Th 0 0
Cyperus orthostachyus 2 HHEARY Th 0 0
Cyperus microiria &5~ Th 0 0
Cyperus amuricus *§-5AH] Th 0 0
Kyllinga brevifolia var. leiolepis T}t)7}2] H 0
Commelinaceae 597E7}
Commelina communis S34= Th 0 0
Dioscoreaceae P}
Dioscorea japonica 47} G 0
Salicaceae BTV}
Salix koreensis W EU5- M 0 0
Salix gracilistyla A& N

Fagaceae U7}

Castanea crenata W M 0
Moraceae *$ -3}

Morus alba M 0 0 0
Cannabaceae 2}

Humulus _japonicus 343 = Th 0 0 0
Urticaceae #71%3}

Pilea mongolica EA &5 0] Th 0
Polygonaceae v}t &3}

Rumex crispus 22| A 0] H 0 0

Rumex obtusifolius =22 3] H 0

Persicaria perfoliata ™ =23 Th 0

Persicaria thunbergii amtg Th 0 0 0

Persicaria orientalis 1% Th 0

Persicaria hydropiper 1% Th 0

Persicaria blumei 71°1%] Th 0 0 0

Polygonum _aviculare P}t & Th
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Appendix 1. Continued.

Family Botanic Name Life form  Upstream  Mid-stream Downstream
Chenopodiaceae "8}

Chenopodium album var. centrorubrum ol Th 0 0

Chenopodium ficifolium %80} Th 0
Amaranthaceae W&}

Achyranthes japonica 155 H 0 0 0
Caryophyllaceae 353}

Cerastium glomeratum +HHUY=UE Th

Stellaria aquatica 2|82t H 0 0
Ranunculaceae V2] o}A|H] 2}

Clematis apiifolia *F$14% N 0 0

Ranunculus sceleratus 7)1 72 A2 Th
Papaveraceae ¥7]9]3}

Chelidonium majus var. asiaticum °)7)&% Th 0 0
Cruciferae A3}

Cardamine flexuosa A1 o] Th 0
Crassulaceae &=}

Sedum_sarmentosum E1E H 0
Rosaceae 7477}

Duchesnea chrysantha =7 H

Prunus serrulata var. spontanea U M 0 0
Leguminosae &2}

Glycine max & Th 0

Kummerowia striata "3 H 0

Pueraria thunbergiana %) M

Glycine soja &% Th

Amphicarpaea edgeworthii var. trisperma M3 Th 0

Robinia pseudo-acacia ©F7MAILH- M 0

Amorpha fruticosa ZA|HHE] M 0 0

Trifolium repens E7& CH 0 0
Oxalidaceae 3§52}

Oxalis corniculata 3 °1% G 0 0
Euphorbiaceae W=}

Euphorbia supina 7)) H 0
Anacardiaceae -2}

Rhus chinensis T M 0
Rhamnaceae Zvi5-2}

Zizyphus jujuba var. atrosanguinea U5 M 0
Lythraceae F-1%3}

Rotala indica PFH% Th 0 0 0
Onagraceae VY

Oenothera odorata &9o]%: H o 0
Araliaceae 573

Aralia elata T3 M 0
Asclepiadaceae ¥+5-7}2] 2}

Metaplexis japonica ®VF7}¢] G 0 0
Convolvulaceae ™%}

Quamoclit angulata S-AF3% Th 0

Calystegia hederacea °N7|¥ % H 0 0
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Appendix 1. Continued.
Family Botanic Name Life form  Upstream  Mid-stream Downstream
Labiatae &E3}

Leonurus sibiricus 21523 Th 0

Mosla punctulata E7NE Th )

Perilla frutescens var. japonica S7\ Th 0 0
Solanaceae 7VA 2}

Solanum lyratum ¥|E5 CH 0

Solanum nigrum 7palEs Th 0 0
Scrophulariaceae [a Rt

Mazus pumilus 5 Th 0 )
Acanthaceae F 78 %23}

Justicia procumbens A w= Th 0 0
Plantaginaceae A 7ol

Plantago asiatica 27 0] H 0
Cucurbitaceae =3}

Cucurbita moschata =8} Th 0
Compositae = 3}3}

Aster pilosus V|=r&:5-Ao] H 0

Erigeron annuus 7N§% Th

Erigeron canadensis &3 Th 0

Erechtites hieracifolia ¥ Th )

Artemisia princeps var. orientalis % H 0

Siegesbeckia pubescens BRI 52 Th

Eclipta prostrata SFA% Th 0

Bidens frondosa )=77}EMAME] Th )

Taraxacum officinale A ¥NE2] H 0

Lactuca indica var. laciniata $31Ew]7] Th 0

* M : Megaphanerophytes, N : Nanophanerophytes, G : Geophytes, CH : Chamaephytes, H : Hemicryptophytes,
HH : Hydrophytes, Th : Therophytes, U.S : Upstream, M.S : Middlestream, D.S : Downstream.
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Appendix 2. The list of macro—invertebrate species at survey sites

Species Upstream  Midstream Downstream  Total Grade

MOLLUSCA A 5E5
GASTROPODA E&7}
BASOMMATOPHORA 7]¢HE
Physidae ¢1Eo]EE=go]3}
Physa_acuta FE°1EL0] 1 1 1

ARTHROPODA EHA|FEE
CRUSTACEA #47%
Spinicaudata =&
Cyzicidae FZ7) 2 #|3}
Caenestheriella gifuensis D& WA Z7)H 1 1 2

ANNELIDA $3E555F
HIRUNDINEA 7v2|7}
Rhynchobdellida 2] ™ 2] &
Glossiphoniidae %247 2] %}
Hemiclepsis marginata =54 Az 1 1 2

ATHROPODA HA|EEH
CRUSTACEA #47
Decapoda 42+
Palaemonidae 3 A 7| A} -2}
Palaemon (p) paucidens & 2 2 2
INSECTA %7
EPHEMEROPTERA 3}F4to]&
Baetidae Av}&}5Aro] 3}
Baetis pseudothermicus [BRASPIACI R A=A 1 4
ODONATA A2 5
Coenagreionidae A 7A12] 2}

Cercion calamorum 57327212 1 1 7 9 2
Platycnemididae &% H2] 3}

Platycnemis phillopoda }-&7%A12] 1 3
Libellulidae Zr#}2] 3}

Orthetrum lineostigma o Qe Rl 1 5 6 2

HEMIPTERA =& 7=
Nepidae -olln] 3}

Laccotrephes japonensis “3T7-oIH]| 1 1 1 2
Belostomatidae 732}

Diplonychus japonicus A2} 1 1 2
Notonectidae %733l %] Al 7}

Notonecta triguttata <73 A=A 2 2 2
Gerridae 27 Ao| 2}

Gerris latiabdominis | 2=gF 3] 9 3 12 2
Corixidae =37}

Sigara substriata }=H ] 9 9 2

COLEOPTERA w3 d&
Dytiscidae =713}

Rantus Pulverosus °)7]&"7 1 2 1 4 2
Noteridae AHA=713}

Noterus japonicus A-A&7) 1 2
Haliplidae &%=7]3}

Peltodytes sinensis &=&727] 25 33 28 86 2

Hydrophilidae 29w o]3}
Enochrus simulans °N52 &4 o] 1 1 4 6 2
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Appendix 2. Continued.
Species Upstream  Midstream Downstream  Total Grade

DIPTERA ¥&]&
Culicidae =.7]3}

Culicidae sp. 20 33 53 1
Chironomidae 2t}

Chironomidae sp.1(White type)ZCH-F sp.1 12 16 17 45 1

Chironomidae sp.2(White type)ZCHF sp.2 13 13 26 1

Chironomidae sp.2(Red type)ZTh7-5F sp.3 10 9 7 26 1
Stratiomyiidae & °ll5-oll 2}

Stratiomyia japonica =515l 1 1 1

Ephydrellia &7}3}-2] 2}
Ephydrellia sp. 1 1 2






