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Assessment of Ecological Health of the Namcheon Stream using Epilithic Diatoms'
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ABSTRACT

The purpose of study was to analyze the ecological health of the Namcheon Stream using Index of Biotic
Integrity(IBI) Qualitative Habitate Evaluation Index(QHEI) and Water quality condition. Diatom samples were
collected from ten sampling sites in the stream at total four times in 2006 and 2007. To assess ecological health
of the stream, it was used modify metrics proposed by USEPA(1999). IBI values of the stream averaged 23
which was judged as a "fair". Physical habitate evaluation analysis showed that QHEI values in the stream
averaged 57 indicating a “poor” condition. Water quality condition in the stream averaged “II ”indicating a “a
little good" condition In conclusion, ecological health of the Namcheon Stream was "fair" condition that means
habitate minimally disturb in the aquatic environment and relatively good water quality. Especially, St. 6 St.
7, St. 8, and St. 9 showed that QHEI values in the stream averaged 47 indicating a “poor" condition. St. 6 exists
mostly to interfere with the flow of the river piers and artificial beams around. They are also serious disturbance
at riverbed structure in aquatic ecosystems. St. 10 was good about habitate condition however, it was
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disturbance of aquatic ecosystems due to nutrient. It is suggest that St. 10 needs to be managed for nutrient

inflows.
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Figure 1. Map showing the sampling sites in the
Namcheon stream
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Table 1. Habitat conditon and general characteristies of 10 sampling site in Namcheon stream from August 2006
to April 2007

Sampling sites Stream width(m) Water depth(cm) Water current(m/sec) *SBuléstlgags
St. 1 4~5 20~30 0.6~1.1 B:C:P:S = 5:3:2:1
St. 2 10~20 10~30 0.3~0.5 C:P:G:S = 3:3:2:1
St. 3 20~30 20~30 0.5~0.6 C:P:G:S = 2:4:3:1
St. 4 20~30 20~30 0.4~0.9 C:P:G:S = 1:14:3:2
St. 5 40~50 10~20 0.5~0.6 C:P:G:S = 1:14:3:2
St. 6 40~50 10~20 0.4~0.9 C:P:G:S = 1:14:3:2
St. 7 50~60 10~20 0.5~0.6 C:P:G:S = 1:2:4:5
St. 8 50~60 10~20 0.4~0.9 C:P:G:S = 1:1:3:4
St. 9 60~ 80 10~20 0.5~0.6 C:P:G:S = 1:3:2:4
St. 10 70~90 20~50 0.4~1.0 C:P:G:S = 1:2:4:5

B: Boulder(>256 mm), C: Cobble(64~256 mm), P: Pebble(16 ~64 mm), G: Gravel(2~16 mm), S: Sand(0.1 ~2 mm)

Al go] SRSk glo] E3Lel|A] o7} WAEHs 5 92 548 Yelth %2 60m oo ® {452 0.4~
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Figure 2. Environment factors in each sampling station of the Namchun Stream from
August 2006 to April 2007
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Table 2. Diatom genera and number of Taxa occurred in
Namcheon stream during the time of this study

Genus No. of Genus No. of
taxa taxa
Achnanthes 12 Gomphonema 18
Amphora 5 Melosira 1
Asterionella 1 Meridion
Aulacoseira 2 Navicula 38
Bacillaria 1 Nitzschia 19
Cocconeis 4 Pinnularia 2
Cyclotella 3 Reimeria 1
Cymbella 8 Stauroneis 1
Diatoma 1 Stephanodiscus 1
Encyonema 6 Surirella 1
Eunotia 1 Synedra 2
Fragilaia 13 Thalassiosira 1
Frustulia 1 Total number of taxa 145
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% 38F0l o, tRO =R Nizschia®s 19%, Gomphonema
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AL 200749 49 P 3HEQI St 1001419] F 4503
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B ZAMA HF T Nitzschia fonticola 7% % 67} A
AollA Aot AoR ZANE O™ Nitzschia amphibia
b ooz 570 A1A

minutissima, Cocconeis pediculus?} 47 A3

, Achnanthes convergens} Achnanthes
8, Cymbella
affinis7} 3711 A4 e]03L, Cocconeis placentula var. lineata,
Gomphonema angustum, Melosira varians, Nitzschia. minima,
7F 278 ARl YA 7] F2 15 17] Aol -3t
= AoZ YEePtTable 3). Cocconeis placentula var.
euglyptat= A 4] ZAL A 367) A HNA Ed3)=
Ao Fluo] F FAlelA 7 A s oR
ZALE AT AA 28E T U8 AR o) delA AdEE
10% °)/ds Bl F832 BF 25%°|%lon, 53] 2006
W 119 St. 691X Nitzschia amphibia™ 90.6%4 =24
HEEE Uil AoR2 ARSI B8 Nizschia.
fonticolar= 4R 2] ZAF A17] 5 137 A3l A 10% ©]/3<]
HULES 1ol gl 9] ShEAS BAFERE )5

Rom, Tt Nitzschia amphibia?t 107 A4, Achnanthes
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37}

(IBI; Index of Biological Index)

e8] WAdASBI) B7F A3, 33 e B 1Bl i
23024 <33 AHE BolEd, o) ? &7

ke Ao AEEol AAerlel HlnA A&

AAFERTE 2 Aol B 7FeE metric & H/—\JX]Q] sl
A W ARE wkdshs MS7)F 382 7HF =) YER e
H, F¥H] BEALE Vel M8¥ f7] 25l i3t
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(Figure ). o] F3e] & AHA} F&olv 7% &2
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Table 3. Dominant species in each sampling station of
the Namcheon Stream

Date Stations Dominant species
St. 1 Melosira varians

St. 2 Achnanthes convergens
St. 3 Cymbella affinis
St. 4 Cocconeis placentula
Aug.  St. 5 Melosira varians
2006 St. 6 Cymbella affinis
St. 7 Navicula minuscula var. muralis
St. 8 Cymbella affinis
St. 9 Nitzschia inconspicua
St. 10  Navicula seminulum
St. 1 Achnanthes minutissima
St. 2 Nitzschia fonticola
St. 3 Cocconeis pediculus
St. 4  Nitzschia amphibia
Nov.  St. 5 Nitzschia amphibia
2006 St. 6  Nitzschia amphibia
St. 7 Gomphonema angustum
St. 8 Achnanthes minutissima
St. 9  Achnanthes minutissima
St. 10 Nitzschia amphibia
St. 1 Achnanthes minutissima
St. 2 Nitzschia fonticola
St. 3 Cocconeis pediculus
St. 4  Nitzschia fonticola
Feb. St. 5 Nitzschia fonticola
2007 St. 6 Cocconeis pediculus
St. 7 Nitzschia fonticola
St. 8 Nitzschia fonticola
St. 9 Fragilaria construens f. venter
St. 10 Navicula minima
St. 1 Cocconeis placentula var. lineata
St. 2 Nitzschia fonticola
St. 3 Gomphonema angustum
St. 4 Encyonema minuta
April St 5 Achnanthes convergens
2007 St. 6 Cocconeis placentula var. euglypta
St. 7 Nitzschia amphibia
St. 8 Achnanthes convergens
St. 9  Achnanthes convergens

St. 10 Navicula minima
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Figure 3. The averages of IBI metrics in the Namchun
Stream
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Figure 4. The Average of IBI metrics score in each sampling
station of the Namcheon Stream from August
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Table 4. Pearson's correlation coefficients(r)and its probability of Index of Biological Integrity(IBI), chemical
parameters(Cond=conductivity, TP=Total phosphorus, TN=Total nitrogen, Qualitative Habitat
Evaluation Index(QHETI)

Temp. pH TP TN BOD Turb. Cond. IBI
r
Temp.
p
r .086
pH
p 813
sk _
TP r .930(**) 203
p .000 574
. roH 32 . *
N r 867(**) 320 689(*)
p .001 368 .028
BOD r 846(**) 119 857(**) 756(*)
p .002 744 .002 011
r .046 369 -.122 428 .054
Turb.
p .899 294 137 217 .883
Cond r 956(**) .071 873(*%) 903(**) T67(*%) 151
' p .000 .845 .001 .000 .010 .677
IBI r -.926(**)  -.168 -.838(**)  -.946(**) -.860(**) -.318 - 912(*%*)
p .000 .643 .002 .000 .001 371 .000
QHEI r 157 -.654(*) 478 -.187 273 -.594 .165 -.024
p .665 .040 162 .604 446 .070 .648 947
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