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ABSTRACT : The purpose of this study is to produce basic planning criteria required in ecological restoration and improvement
works of streams in rural area through the application of stream assessment methods (water quality, soil environment, and ecological
function assessment) at 6 study sites of Han River basin. The investigation results were as followings; 1) There were the evaluation
items like a manure use, salt degree, river peripheral tree, which did not fitted to apply to domestic streams, in the SVAP (Stream
Visual Assessment Protocol) and NRCS Riparian Assessment that were evaluation models developed in USDA. The area inhabitants
with a little knowledge and education personally seems to utilize the evaluation methods through improvement partly with an aspect
that evaluation is slightly easy. 2) From the stream assessment results, the construction of diverse pools, large woody debris and
isolated backwater pool are needed to improve a few of problems observed at the mostly study sites. The result of NRCS Riparian
Assessment showed that the improvement of stream bank vegetative communities is needed by planting tree with deep-binding root
masses, and managing of noxious weeds and exotic undesirable plants. 3) Summing up, the assessment results showed that the
assessment scores were higher at upstream than downstream, the stream with totally maintenance than that with partly maintenance,
the stream with slope bank than that with vertical bank, and the stream with a flood plain than that without a flood plain. So, the
direction of stream maintenance projects must be set by consideration of those results.
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Table 1 The present conditions at 6 study sites
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Table 2 The assessment items of SVAP and NRCS Riparian Assessment

Methods

Assessment Items

SVAP 1. Channel condition, 2. Hydrologic alteration, 3. Riparian zone,
(USDA. 1998) 4. Bank stability, 5. Water appearance, 6. Nutrient enrichment, 7. Barriers to fish movement,
’ 8. Instream fish cover, 9. Pools, 10. Invertebrate habitat

NRCS 1. Stream Incisement, 2. Lateral Cutting, 3. Stream Balance, 4. Deep, Binding Rootmass,
(USDA., 2004) 5. Riparian/Wetland Vegetative Cover, 6. Noxious Weeds, 7. Undesirable Plants,
8. Woody Species Establishment, 9. Browse Utilization, 10. Riparian Area/Floodplain Characteristics

Z Grade : SVAP 09.0:Excellent, 7.5-8.9:Good, 6.1-7.4:Fair, <6.0:Poor),
NRCS Riparian Assessment (80-100%:Sustainable, 50-80%:At risk, <50%:Non sustainable).
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Table 3 The analysis results of water qualities at 6 study sites on May, 2010

Site pH DO BOD 1 COD sS | TP
mg/L
A Upstream 8.2 741 42 9.6 18.8 0.027
Downstream 8.69 489 196 45 25 0.025
5 Upstream 7.65 469 14 6.7 18 0.013
Downstream 7.08 4,80 13 6.5 24 0.011
c Upstream 8.47 4.08 19 49 156 0.015
Downstream 7.95 401 0.2 0.9 2.2 0.017
5 Upstream 7.52 463 11 7.4 18 0.019
Downstream 7,61 10.08 21 5.8 18.2 0.050
. Upstream 8.28 3.20 32 9.6 2.5 0.024
Downstream 8.58 5.82 * * * 0.078
- Upstream 7.33 499 32 74 16.6 0.014
Downstream 741 464 34 8.1 17.4 0.042
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Table 4 The analysis results of water qualities at 6 study sites on September, 20101)

Site pH DO |  BOD COD ] SS T-P
mg/L
A Upstream 745 5.37 18.4 39.0 18 0.047
Downstream 7.39 7.49 29.2 62.4 2.2 0.037
5 Upstream 7.72 5.34 234 50.8 2.5 0.251
Downstream 7.49 474 20.7 45 2.2 0.115
c Upstream 751 5,00 78 16.5 2.2 0.017
Downstream 7.30 5.24 8.1 17.3 19 0.031
5 Upstream 7.38 6.71 25.4 54.4 15 0.034
Downstream 7.46 553 27.6 59.6 28 0.075
. Upstream 8.39 5.32 5.45 116 21 0.030
Downstream 7.86 5.32 218 482 2.4 0.115
- Upstream 7.28 4.70 12.3 26.2 11 0.018
Downstream 7.02 472 8.45 18.4 0.9 0.107
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Table 5 The analysis results of soil heavy metals at 6 study sites

e ed | A | N Pb | Cu Zn a* | Hg
mg/kg

A Upstream 0.28 ND I 3.73 7.44 6.21 3291 ND L 0.0170
Downstream ND ND 4.83 8.16 6.45 38.70 ND 0.0140
B Upstream 4.09 107.12 2172 74.30 18.99 153.22 ND 0.0170
Downstream 1.23 24.20 2261 28.19 17.02 104.55 ND 0.0210
c Upstream 0.21 ND 3324 20.90 36.25 107.15 ND 0.0035
Downstream ND ND 28.61 15.20 29.07 90.92 ND 0.0049
5 Upstream ND ND 10.81 15.22 9.92 68.58 ND 0.0045
Downstream ND ND 21.62 1358 25.83 101.12 ND 0.0007
B Upstream ND ND 2.80 12,56 6.62 53.07 ND 0.0120
Downstream ND ND 4.36 1382 8.61 61.00 ND 0.0120
F Upstream ND ND 20.81 13.83 23.56 83.55 ND 0.0014
Downstream ND ND 16.27 13.04 17.90 64.17 ND 0.0001

Evaluation Criteria® 10 50 200 400 500 600 15 10
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Table 6 The analysis results of soil physical properties at 6 study sites

) Particle size(%) Bulk density Three phases of soil(%)

Site Texture - P
Sand Silt Clay (g/cm3) Solid Gas Liquid

A Upstream Sand 97.6 0.2 2.2 1.64 63.2 0 36.8
Downstream Sand 97.1 0.3 2.6 1.79 69.5 2.7 27.8

B Upstream Sand 97.1 0.3 2.6 151 58.0 8.3 33.6
Downstream Sand 95.1 29 2.0 171 65.5 5.7 28.8

C Upstream Sand 88.9 8.5 2.6 1.42 54.3 0.1 45.7
Downstream Sand 94.7 36 1.7 1.66 63.0 0 37.0

D Upstream Sand 96.7 0.1 32 1.74 66.8 0 332
Downstream |Loamy Sand| 824 12.4 5.2 1.63 62.8 14 372

B Upstream Sand 93.7 2.8 35 1.19 46.6 42 49.2
Downstream Sand 941 2.4 35 152 59.3 0 40.7

F Upstream Sand 94.7 24 2.9 144 614 11.0 27.6
Downstream Sand 97.4 0.4 2.2 1.49 61.2 43 345
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Table 7 The analysis results of soil chemical properties at 6 study sites

Site pH EC OM | AVPOs TN | e Ex. Cation(cmol/kg)
(L5 | @Sm) | @gkg | (mglkg) (%) - ca® K Mg Na*
A Upstream 75 0.13 3 10 0.03 14 0.8 0.04 0.2 0.31
Downstream 7.2 0.17 17 16 0.04 18 0.9 0.05 0.2 0.31
B Upstream 6.8 0.15 26 24 0.03 35 2.4 0.09 0.4 0.33
Downstream 6.7 0.16 29 30 0.04 43 2.3 0.12 0.5 0.31
c Upstream 7.0 0.21 37 27 0.06 10.1 4.4 0.19 11 0.37
Downstream 71 0.13 25 18 0.03 6.3 3.2 0.15 0.9 0.23
b Upstream 7.1 0.13 23 25 0.04 35 2.5 0.08 0.3 0.34
Downstream 7.0 0.23 15 33 0.03 6.8 40 0.19 0.6 0.36
& Upstream 6.9 0.13 17 16 0.03 46 2.0 0.10 04 0.33
Downstream 6.9 0.22 13 25 0.03 3.2 2.2 0.08 0.6 0.33
F Upstream 6.7 0.20 37 35 0.05 5.3 3.8 0.15 0.5 0.35
Downstream 6.7 0.13 41 30 0.04 3.2 18 0.10 0.3 0.33
Evaluation Criteria* | 5.6-6.8 | 0.4-09 | 14-29 | 11-60 |0.10-0.16| - |17-11.8!| 0.1-5.0 | 1.0-5.0 | 0.14-0.2
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Table 8 The analysis results of SVAP at 6 study sites

Accessment kem | Max A B C D 2 F Ave-
| Up |Down| Up |Down| Up |Down| Up |Down| Up | Down| Up | Down | rage
1. Channel
condition 10 7.0 7.0 7.0 4.3 9.0 5.7 1.0 2.3 10.0 7.0 10.0 5.7 6.33
2. Hydrologic
alteration 10 8.5 7.0 9.0 9.0 9.0 80 1100 | 90 9.0 8.0 9.0 7.0 8.54
3. Riparian zone 10 85 | 100 | 100 | 87 100 | 93 8.0 5.3 9.3 8.7 8.7 9.3 8.82
4. Bank stability 10 7.0 7.0 9.0 8.0 8.0 57 7.0 17 8.0 8.0 43 8.0 6.81
5. Water
appearance 10 8.5 7.0 3.0 5.7 9.0 8.0 9.0 3.0 9.0 18 8.0 9.0 7.25
6. Nutrient
enrichment 10 ] 1001 70 8.0 5.7 8.0 7.0 7.0 17 3.0 6.3 7.0 7.0 6.97
7. Barriers to
fish movement 10 4.0 3.0 9.3 5.0 8.7 43 3.0 4.3 6.0 93 8.0 5.3 5.85
8. Instream
fish cover 10 | 100 50 6.0 6.0 37 3.0 50 3.7 7.0 6.0 6.0 4.3 5.47
9. Pools 10 7.0 5.0 3.0 3.0 3.0 3.0 30 33 4.3 30 30 3.0 3.63
10. Invertebrate
habitat 10 8.5 7.0 3.0 9.0 8.0 7.0 9.0 7.0 9.0 9.0 9.0 9.0 8.38
Average 10 | 790 | 650 | 793 | 644 | 764 | 610 | 6.20 ; 413 | 806 | 671 | 730 | 6.76 6.81
Grade” Good | Fair | Good | Fair | Good | Fair | Fair | Poor | Good | Fair | Fair | Fair | Fair

) DSVAP¢]

e F5ol mebe HedS IS shlo] 23A

ok wehr A8 &

£ BH 7 : 6.0 (Poor), 6.1-7.4 (Fair), 7.5-8.9 (Good), >9.0(Excellent)
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Table 9 The analysis results of NRCS Riparian Assessment at 6 study sites
A B C D E F Aver-
Accessm
« ent ltem Max. Up |Down| Up |Down| Up |Down| Up |Down| Up Down| Up |Down| age
1. Stream Incisement 8 2 2 2 2 2 2 2 2 2 2 2 2 2.00
2. Lateral Cutting 8 8 8 8 8 3 8 3 8 5 5 3 8 6.25
3. Stream Balance 6 6 6 6 6 4 2 4 2 6 4 4 4 450
4. Deep, Binding Rootmass 6 6 6 6 6 2 2 4 2 2 2 2 6 3.83
5. Riparian/Wetland,
Vegetative Cover 6 6 6 6 6 2 2 2 0 4 2 2 4 350
6. Noxious Weeds* 3 3 3 3 3 3 3 3 3 3 3 3 3 3.00
7. Undesirable Plants* 3 0 0 1 0 0 1 0 1 0 1 2 0 0.50
8. Woody Species
Establishment 8 0 0 2 0 4 0 4 0 6 2 6 0 2.00
9. Browse Utilization 0 0 0 0 0 0 0 0 0 0 0 0 0.00
10. RiparianArea/
Floodplain Characteristics 2 2 4 4 2 2 2 0 4 Q0 6 2 2.50
B Average 60 33 33 38 35 22 22 24 18 32 21 30 29 3158
D At At At At At At .
Grade | risk | risk | risk | risk Non | Non | Non | Non risk Non risk Non | At risk

Z#: Noxious Weeds : =e] 873X 98FS 7|Fo2 T, Undesirable Plants : =W A ES 7]5F0 2 78,
D : NRCSe] 7} seb7)& (80-100%:Sustainable, 50-80%:At risk, <50%:Non sustainable).
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