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Assesment of Ecological Condition Improvement by
Eco-Technological Restoration in a Small Stream "
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ABSTRACT

This study was carried out to assess the improved aspects of ecological conditions in a small
stream, where eco-technological restorations such as gabion-crib mattress arrangement and
soil-arresting wicker fence work had already been made up to stabilize the physically and ecologi-
cally damaged streambank. Six metrics by diatoms including species richness, Shannon diver-
sity, saprobic index by DAlIpo, percent sensitive diatoms, percent of Achnanthes minutissima,
dominant index were analysed to assess the ecological integrity of small stream. By generalizing
the changed values of six metrics on the stream flow from upper point(ST.1) to lower point(ST.3),
it was found that the effect value of ecological condition improvement went up to as much as 33.9%
on the average. The results suggested that eco-technological restoration treatment applied to this
study is considerably effective for preserving the ecological integrity of small stream.
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(a) just after construction(2004) (b) 1-year after construction(2005)

Figure 1. General views of stream section treated by gabion-crib mattress arrangement

(a) just after construction(2005) (b) 1-year after construction(2006)

Figure 2. General views of stream section treated by soil-arresting wicker fence work

Figure 3. Location of eco-technological restoration treatments and survey points
(GM: gabion—crib mattress arrangement, WF: soil-arresting wicker fence work, ST 1: upper—stream

inlet of treatment section, ST 2: midpoint of treatment section, ST 3: down—stream outlet of
treatment section)
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Table 1. Water quality of experimental small

stream

Environmental factors ST. 1 ST. 2 ST. 3
Temp. (C) 12.3 14.1 16.6
pH 7.80 8.04 8.20
EC (us/cm) 246 257 253
DO (mg/L) 9.43 10.00 9.90
BOD (mg/L) 1.19 1.95 1.50
NO; (mg/L) 1.90 2.33 2.43
NH; (mg/L) N.D. 0.033 0.023
PO, (mg/L) 0.147 0.117 0.117
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Table 2. Relative frequency of appeared diatom

species

Taxa ST.1 ST2 ST3
Achnanthes bioretii 0.2
Achnanthes convergens 6.6 1.7 259
Achnanthes lanceolata 2.0 0.7
Achnanthes minutissima 382 209 164
Amphora ovalis 03
Bacillaria paradoxa 0.3
Cocconeis pediculus 0.7 0.3
Cocconeis placentula 1.0 1.7
Cocconeis placentula var. euglypta 2.1 0.7
Cocconeis placentula var. lineata 0.2 0.3
Cyclotella menghiniana 0.7
Cycmbella affinis 1.7
Cymbella minuta 8.6 24 2.4
Cymbella silesiaca 0.2 0.7
Cynbella leptoceros 0.7
Diatoma vulgare 1.0
Diploneis oblongella 0.3
Fragilaria capucina 1.3 02 0.3
Fragilaria capucina var. mesolepta 0.7 0.3
Fragilaria capucina var. rumpens 1.4
Gomphonema acuminatum 0.5
Gomphonema angustum 0.5 3.1
Gomphonema clevei 3.1
Hantzschia amphioxys 0.2 03
Melosira varians 3.8
Meridion circulare var. constrictum 4.0 14 0.3
Navicula cryptocephala 1.7 5.0 3.4
Navicula cryptotenella 5.6 2.8 1.7
Navicula goeppertiana 0.2
Navicula mutica 0.2
Navicula pelliculosa 14.6 14 4.8
Navicula perminuta 0.2
Navicula rhynchocephala 0.3
Navicula viridula var. rostellata 0.3
Nitzschia amphibia 0.7 0.7
Nitzschia dissipata 4.0 472 6.8
Nitzschia fonticola 3.0 0.5 6.1
Nitzschia frustulum 23 0.5 3.4
Nitzschia gracile 20 45 3.1
Nitzschia sinuata var. tabellaria 2.0
Surirella angusta 1.7 14
Surirella minuta 1.7 1.0
Surirella ovalis 02
Synedra acus 0.3 0.7 1.4
Synedra ulna 0.2 1.7
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Table 3. Assessment metrics and reforming effects of ecological integrity

Metrics ST. 1 ST. 2 ST. 3 Reforming effect(%)”
1. Species richness 24 29 32 + 25.0
2. Diversity index 0.970 0.842 1.175 + 174
3. Saprobic index by DAlpo’ 59.6 74.7 69.1 +13.7
4. Percent sensitive taxa 212 543 413 + 48.7
5. Percent of Achananthes minutissima 38.2 209 16.4 - 571
6. Dominance index 0.181 0.268 0.106 - 414

Note: Ecological integrity becomes higher as the value increases for metric 1 to 4, and decreases

for metric 5 and 6.

* DAIpo means Diatom Assemblage Index of water organic pollution
** Reforming effect means changing rate of metric values from ST, 1 to ST 3.
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