S A EEFER] 19(3) © 215~230, 2005
Kor, J. Env, Eco, 19(3) : 215~230. 2005

Study on the Biophysical and Ecological
Characteristics of the Streams™
- A Case of the Sand Streams in Kyonggi-Do District-
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ABSTRACT

To analyze physical and ecological characteristics of sand streams, Cheongmi, Yanghwa and
Bokha streams on the similar environment were investigated and estimated. According to the
estimation results of physical structures, ecological properties of the Cheogmi and Yanghwa
streams were classified as "fair to good", and the Bokha stream was classified as "fair"; com-
monly, the representing streams were comparatively active on meandering and accumulation;
on the other hand, erosion was less active. As a result of the study for flora on this 3 streams,
Phalaris arundinacea — Phragmites japonica — Phragmites communis — Salix koreensis —
Fraxinus rhynchophylla — Robinia pseudo-acacia-Acer ginnala communities were developed
in order of being closest to the water shore. In case of benthic macroinvertebrates, Ephemera
strigata Eaton and Calopteryx atrata Selys, usually inhabited in the uncontaminated water,
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were investigated as common species. Besides, Limnodrilus gotoi Hatai and Family
Chironomidae sp. 1 were the common dominant benthic macroinvertebrates.
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Classes of the stream

Ecological condition by

structure Means Index EU-WFG™
1 P Unchanged 1.0-1.7
R ST Very good
2 Slightly changed 1.8-2.6
3 Moderately changed 2.7-3.5 Good
4 Distinctly changed 3.6-44 Fair
5 Obviously changed 45-53 Poor
6 Strongly changed 5.4-6.2
Very poor
7 Completely changed 6.3-7.0

¥ EU Water Framework Guideline
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Figure 1. Location of the study sites and geologyof the river basin
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A. Cheongmi stream

B. Yanghwa stream

C. Bokha stream

Figure 2. View of the concentrative study zone
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Figure 4. Synthesis of physical structures of the Cheongmi stream
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Figure 5. Synthesis of physical structures of the Yanghwa stream
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Figure 6. Synthesis of physical structures of the Bokha stream
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Table 2. Flora and vegetation of the detailed investigation sites

Choengmi stream

Yanghwa stream Bokha stream

Total species 138 111 99
Average species number on
belt plots of 1m? 8.6 8.9 0.4
Rate of the 31.9 442 414
annual plant species
Rate of the 32.6 12.6 18.2
tree species
Rate of the 8.7 12.6 14.1

immigrate plant species

Phragmites japonica, Salix
gracilistyla, Phalaris
arundinacea, Humulus
Jjaponicus-Phragmites
communis, Rosa
multiflora-Pueraria
thunbergiana communities

Major plant
communities

Phragmites japonica,

Phragmites communis, Phalaris

Erigeron annuus, Phalaris
arundinacea, Phragmites
Japonica, Bidens frondosa,
Digitaria sanguinalis
communities

arundinacea-Humulus
Jjaponicus, Rorippa
islandica-Persicaria
thunbergii, Persicaria
perfoliata
communities
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_( Stellaria aquatica Stellaria aquatica

Phragmites japonica -Phragmites japonica community

Rosa multiflora

Artemisia selengensis

': Bromus japonicus

Persicaria perfoliata

Artemisia princeps var. orientalis

Erigeron annuus
Robinia pseudo-acacia

Carex dispalata Erigeron annuus

Salix koreensis -Artemisia selengensis community
Erigeron canadensis

Persicaria thunbergii

Agropyron tsukushiense var. transiens
Rumex crispus

Quercus mongolica

Fraxinus rhynchophylla

Rubia cordifolia var. pratensis

Phalaris arundinacea Phalaris arundinacea community
Humulus japonicus Humulus japonicus community
Phragmites communis Phragmites communis community

Figure 9. Cluster analysis according to belt-transect results
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Figure 10. Cross sectional map of Belt-transect
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Phalaris Phragmites Artemisia Humulus Stellaria Bromus Erigeron Erigeron
arundinacea Japonica selengensis Japonicus aquatica Japonicus canadensis annuus

777 Cheongmi stream, [} Yanghwa stream, !~ Bokha stream

Figure 11. Appearance frequencies of common plants on the emergent zone
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Figure 12. Appearance frequencies of common plants on the floodplain
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Figure 13. Appearance frequencies of common
plants on the upland transition
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Table 3. Comparison of the benthic macroinvertebrate communities by each streams

Choengmi stream

Yanghwa stream

Bokha stream

Dominance index 0.28
Diversity index 2.83
Evenness index 0.85
Richness index 3.79

ESB 55

0.29
2.77
0.84
3.61
58

0.32
2.70
0.84
343
55
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Paraleptophlebia chocolata(4)
Semisulcospira tegulata(3)
Whitmania pigra(2)
Hydropsyche KUa(3)
Kamimuria KUa(4)
Goerodes KUa(3)
Macromia daimoji(2)
Tipulide sp.1(3)

Gabbia misella(2)
Sieboldius albardae(3)
Dytiscidae sp.1(2)
Hydaticus grammicus(2)

Anodonta woodiana(2)

{ Anax nigrofasciatus(2)
Laccotrephes japonensis(2)

{ Rhantus pulverosus(2)
Ischnura asiatica(2)
Unio douglasiae(2)

i Ranatra chinensis(2)

i Platycnemis phillopoda(3)
Dytiscidae sp.2(2)

Hippeutis cantori
_{E Davidius lunatus Bartenef(3)

Corbicula fluminea(3)

_{: Macrobrachium nipponense(3)

Hesperocorixa kolthoffi(2)
Erpobdelia lineata(1)

Sympetrum eroticum(2)

_{: Cercion calamorum(2)

Orthetrum albistylum speciosum(2)
Ephemera strigata(4)
Muljarus japonicus(2)
Lymnaea auricularia(l)

Semisulcospira libertina(4)
—_E Potamonectes hostilis(2)

Calopteryx atrata(3)

—— Micronecta sedula(2)

— Aquaris paludum(2)
Baitis thermicus

Physa acuta Draparmaud(1)

{ Limnodrilus gotoi(1)

Figure 14. Cluster analysis of the benthic
macroinvertebrates

Chironomidae sp.1(1)
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Figure 15. Appearance frequencies of common benthic macroinvertebrates
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Appendix 1. Elevationsheet according to LAWA(1998)
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Appendix 1. (Continued)
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