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A Study on the Quantified Evaluation and Application

of Stream Environment
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Kim, Jong Oh / Kim, Ok Sun / Kim, Sun Hye

:: Abstract ::

The purpose of this study was to develop the environmental management strategy of
streams based on the quantified evaluation method of the stream environment. The six
streams in Jinju city flowing into the Nam-river were selected for the case study. The
stream environment evaluation was performed considering the following three
independent field surveys. First, the stream naturalnesses considering 20 evaluation
elements were investigated for each unit section of the streams having the length of
500m and the width of 100m, and then were evaluated into 5 grades. Second, water
qualities of the streams were evaluated into 5 grades based on the results of eight
times water quality survey. Third, the landuse patterns in the stream basins were
evaluated into 5 grades according to the residential area ratio. Finally, the stream
environments were classified into b grades by integrating the above three subfactors —
stream naturalness, water quality, and residential landuse. According to the evaluation
results of stream environments, the three environmental management strategies of
streams were suggested.

As the results of the case study, Panmun stream and Ghajwa stream were evaluated
to the forth grade that need active environmental restoration, and Nabul stream and
Yonga stream were evaluated to the second grade that need partial environmental
restoration while Youngchun river and Dogsan stream were evaluated to the first grade
showing the desirable stream environmental condition. The above environmental
evaluation results for each stream will be an important reference for the further stream
restoration or management plan.

Keywords. Stream Naturalness, Water Quality, Landuse, Stream Environment, Quantified Evaluation
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Fig. 1 Map of research streams
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Table 1. Factors and elements for stream
naturalness evaluation

Factors Elements
Curvature of channel
Channel of | Lateral erosion

Sandbanks
Unique structures of channel
Type of lateral section

development

Lateral Flood—-bank material
section Diversity of channel width
Facilities above stream
Longitudinal Intersecting structures
rofile Number of shoals
P Diversity of flow
Bottom Diversity of sediments
structure Unique bottom structure
Vegetation
Stream bank Chgrmel revetment o
Unigque structures of riverine
structure )
stripe
Longitudinal arrangement
Land use

Belt stripe of forest
Inharmonious surrounding
structure

Surroundings
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Table 2. Grade evaluation method and meaning of stream naturalness elements
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Grade Score Meaning
| 5 Original nature
Il 4 Much original nature
I 3 Partial original nature
v 2 Much damaged nature
Vv 1 Too much damaged nature

Table 3. Grade evaluation method of total stream naturalness

Grade Field index
| 5= | 24.2
Il 4.2>11=3.4
1l 3.4>11=2.6
% 2.6>IV=1.8
Vv 1.8>V =1
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Table 4. Summary of research streams
. Panmun Ghajwa Dogsan Yonga
Item Youngchun river [Nabul stream
stream stream stream stream
Area(kir) 177.2 59.7 7.9 14.5 5.4 10.9
Length(km) 29.5 15.4 6.55 4.5 3.7 5.5
Number of reach 57 51 13 9 8 11
Table 5. Evaluation results and total grade of stream naturalness factors
Youngchun Panmun Ghajwa Dogsan Yonga
Factors . Nabul stream
river stream stream stream stream
Channel of development 3.26 2.58 3.17 2.36 3.16 3.16
Lateral section 3.88 3.10 2.91 3.14 3.66 3.65
Longitudinal profile 3.35 3.17 3.69 3.00 3.33 3.45
Bottom structure 2.95 2.94 3.65 2.83 3.25 3.82
Stream bank structure 4.22 3.08 2.93 3.29 4.02 3.83
Surroundings 3.41 2.99 3.33 3.07 3.31 3.45
Total Index 3.51 2.98 3.28 2.95 3.45 3.56
Grade Il I Il I I Il
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Table 6. Correlation analysis results of stream naturalness factors

Factors X1 X2 X3 X4 X5 X6
X2 0.557
X3 0.500 0.267
X4 0.531 0.171 0.510
X5 0.591 0.870 0.315 0.173
X6 0.590 0.673 0.334 0.275 0.653
Total Index 0.831 0.803 0.648 0.586 0.821 0.782
X1: Channel of development X2: Lateral section
X3: Longitudinal profile X4: Bottom structure
X5: Stream bank structure X6: Surroundings
o BB AFIEe] ddASTE Table 6914 sw Teold, gxFel b MRS e e
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Table 7. Results and grade evaluation of water quality and flowrate survey

ot Q Temp H DO SS BOD COD T-N T-P Grad

ream (m/sec) | (0) | P | (me/e) | (ve/e) | (me/e) | (me/e) | (nefe) | (mesp) | TTOO°
Youngchun river 1.1 17.7 7.6 7.5 2.3 0.96 2.81 2.260 | 0.077 |
Nabul stream 0.33 16.9 7.3 7.2 19.2 2.29 5.32 | 3.039 | 0.122 Il
Panmun stream 0.08 25.1 6.9 7.2 11.2 8.99 10.81 | 6.346 | 0.543 V
Ghajwa stream 0.21 16.0 7.2 5.1 14.2 8.95 | 10.93 | 10.621 | 0.898 \%
Dogsan stream 0.04 16.1 7.3 7.1 10.8 1.43 4.67 3.387 | 0.118 Il
Yonga stream 0.14 15.6 7.5 8.3 9.0 2.99 5.06 5.502 | 0.633 Il
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Table 8. The estimated pollutant loading per area in each stream

ot Watershed Pollutant loading (kg/d) Pollutant loading per area (kg/km/d)
ream area (ki) | SS | BOD | COD | T-N | T-P | SS | BOD | COD | T-N | T-P
Youngchun river 177.2 | 194.35| 80.26 | 212.98(220.10| 7.29 | 1.12 | 1.26 | 0.52 | 1.53 | 1.23
Nabul stream 59.7 282.51 | 53.11 | 148.35|73..83| 2.37 | 0.33 [ 11.08] 1.32 | 3.06 | 1.75
Panmun stream 7.9 98.70 | 39.20 | 70.40 | 47.80 | 3.70 | 0.09 | 12.50 | 5.10 | 9.00 | 6.10
Ghajwa stream 14.5 209.92 [ 169.29 | 189.68 [ 188.47| 16.23 | 0.22 | 18.26 | 11.47 [14.00| 13.61
Dogsan stream 5.4 4127 | 496 | 17.43 [ 1257 0.39 | 0.04 | 7.23 | 0.95 | 38.11 | 2.26
Yonga stream 10.9 99.69 | 29.75 | 54.66 | 61.86 | 7.40 | 0.14 | 9.83 | 3.26 | 5.52 | 6.00
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Table 9. Standard BOD unit loading according to landuse in Korea

ltem Agricultural Forest Residential
BOD 1.95 0.96 85.92
(kg/kt/day) ' ’ ’
Table 10. Grade evaluation method of landuse

Grade Residential area ratio (%)

| 40= 1 =20

Il 8.0 = Il >4.0

Il 12.0 = Il > 8.0

v 16.0 = IV > 12.0

\% vV > 16.0

sh=&Xes =2, HMed, HM3s
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Table 11. Landuse ratio and grade evaluation in each stream watershed

Watershed area Landuse ratio (%)
Stream - - - Grade
(ki) Residential Forest Agricultural Total
Youngchun river 177.2 3.1 31.5 65.4 100 |
Nabul stream 59.7 6.7 22.9 70.4 100 I
Panmun stream 7.9 8.7 30.5 60.8 100 Il
Ghajwa stream 14.5 14.7 31.8 53.5 100 v
Dogsan stream 5.4 3.8 34.9 61.3 100 |
Yonga stream 10.9 4.6 39.3 56.1 100 Il

Table 12. Grade evaluation methods and applicayion of total stream environment

Grade Limits Application
I 1.8=212=1.0 Present conservation
Il 2.6=11>1.8 Partiall torati
r i
I 3.4>11>2.6 artially restoration
v 4.22V>3.4 Actively restoration
v 5.0=V>4.2 Y
Table 13. Evaluation results of total stream environment
Stream environment evaluation
Stream Natural ) Land
Water Quality Total
-ness use
Youngchun Il | | |
Nabul 1l Il Il Il
Panmun 1l V 1 v
Ghajwa I V \% %
Dogsan Il Il | |
Yonga [l Il Il Il
4.2 E goz Agheds AR stk of
g g ATE B Foj7 A%E Loy
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