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Abstract: This study was carried out to review as criteria for zoning at management plan for river
restoration, in case of naturalness of river environment and suitability of water friendly activity
suggested at assessment system of river environment in Korea.

As a result of reviewing law and guidelines concerned, historic & cultural resources used as
criteria for preservation zone, it was judged that the historical and cultural value as the preservation
zone needs to be examined in connection with water friendly activity zone. In this study, we propose
a sequential evaluation method to distinguish the water friendly activity zone by applying suitability
of water friendly activity reflecting land use social characteristics, followed division of preservation

and restoration zone at the first stage by the naturalness of river environment reflecting the natural
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environmental characteristics as a result of application to the test bed, Gap and Yudeung streams.

In particular, it was concluded that the results of the present study provided more clear criteria for

the problem that the last criteria for zoning did not reflect the difference between the left and the

right side of stream, or the designation of the excessive water friendly zone. On the other hand, the

criteria for designation in this study reflect the characteristics of various river environments as well

as the setting of assessment unit based on the physical characteristics of rivers, and other legal

regulations and local situations should be adjusted and supplemented in administrative procedures.

Keywords : River environment, Assessment system, Naturalness of river environment, Suitability of
water friendly activity, Criteria for zoning, Test bed, Assessment unit
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Table 1. Composition of assessment system for river environments

Aims

Assessment based on Survey & Analysis

Management Goal for River Environments

Evaluation of Project Effects

Scops

Management Plan for Water Resources of

Basic River Plan

Standard for River Design

River Basins
Brief & Rapid Method Standardized & Intensive Method Detailed survey & Informatization
Typification & Assessment Unit
Segment ‘ Reach & Sub-reach
Gradient Types & Characteristics of Wetted stream
Assessment Indicators & Method
Physical Factors-- ‘ Biological Factors Chemical Factors
Assessment Indicators
1th Step
5-5-6 10-6-11
Five Grades by Quantitative Criteria of Assessment Indicators
Naturalness for I
River Environment ) Biological factors )
Physical Vegetation | Invertebrate Fish Bird Chemical
Factors Factors
2th Step 30 20 30 20
40 40 20
Five Grades
Assessment Indicators
Suitability for Water Friendly Activity 5 10
Five Grades
Table 2. Zoning based on naturalness for river environment & suitability for water friendly
Naturalness for River Zoning L Suitability for
. - - - Sub-division .
Environment Preservation | Restoration | Buffer Water friendly Water Friendly
1 o Specially Preservation None
2 o Generally Preservation
3 o Strong point for water 1
friendly
Assessment Neighborhood for water
4 o . 2
friendly
5 o Restoration zone None
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Figure 1. Location Map of Test Stream studied
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Figure 1. Box plots of seasonal mean concentration of PM10 and PM2.5 of 23 air monitoring station in Seoul
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Table 3. Grades evaluated by total scores in biological factors at Gap stream

R1 R4 R5

Section R1-1 R1-2 k2 k3 R4-1 R4-2 R5-1 RS5-2 R6 R7 RS
LIR|fL|R|L/R|L/R|/L|R|/L|R|/L|R|L|R|L|R|L|R|L]|R
VE 20 202 2 22 4 5] 2| 22|22 5|2 5]2|3[3]2]1]2
v 30 30 3] 3] 20 2] 3, 3] 5| 5552222222233
FI 41 41 41 4| 4] 4] 4 4 4 4 4 4] 3| 333222222
BI 30 30 3] 3 1| 1| 3,3} 2| 2222222333 3]3]3
Total Scores 30130 |30 30|36(36|24 |21 |28 |28 |28 |28 |37 |28 37|28 |38|35|35/|38/|39]36
Grades 3030 30 322 4433332323233 2|2|2

VE : Vegetation, IV : Invertebrates, FI : Fish, BI : Birds

L: Left, R : Right
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Table 4. Grades evaluated by fotal scores in biological factors at Yudeung stream
S2 S1
Section R1 R2 R3 R4 RS R6 R7 R8 R9 | R10 | RIl | R12 | R13 | R14 | RIS
LIR|L|R|L|R|L|R|L|R|L|R|L|R|L|R|L|R|L|R|L|R|L|R|L|R|L|R|L|R
VE 3140 S| S| L] L] 3] 40 3] 20 20 20 312023322 32 4 2 25 4 3 5| 2|4
v 3030 20 20 20 20 20 20 3] 3] 20 20 20 20 2 2 20 2020202022222 222 2
FI SESE 20 20 L) L) 3] 3] 20 20 20 20 20 20 2 2| 3| 3| 332211333333
BI 20 2 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 22222
Sz(:fgs 26(23|31|31|46|46(34|31|35|38|40(40|37|40|40|37|34|37|37|34|40|34|43(43|28|31|34|28|37|31
Grades | 3| 4| 3| 3| 1| 1| 3| 3| 3| 2] 2| 2| 2| 2| 22| 3|2 2] 32|32 2/3|3]3]3 23
VE : Vegetation, IV : Invertebrates, FI : Fish, BI : Birds
L: Left,R : Right
L1970l i 235308 WU P4 B AFolA Brke AR vl e 4%
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Table 5. Grades evaluated by naturalness of river environments and suitability of water friendly activity at Gap stream

S2
. R1 R4 R5
Section R2 R3 R6 R7 R8
R1-1 R1-2 R4-1 R4-2 R5-1 R5-2
LIR|L/R|/L|IR|L|R|L|/R|L|R|L|R|L|R|L|R|L|R|L]|R
PF 30 3 30 3| 3] 3| 4| 4| 3] 3| 33| 33|33 33|33 3|3
BF 303 3 3] 2 2 4 4] 3 3] 3] 30232 3[2|3]3]2|2|2
CF 1| 1 1t} 1| v} 1| {1 1} 1| 11| 1| 1|1y 1} 1] 1|1 1] 1]1

NR| STotal 34 34|34 |34 |38|38|26(26|34|34(34|34|38|34|38|34|38|34|34|38]38]|38
cores

Grades | 3| 3| 3| 3| 2| 2| 3| 3| 3| 3| 3| 3] 2| 323233222

Sw STOtal 213227 |32 (3924 |33 |34|32(30(32/22(27|23|27|33|28/20|22 222119
COores

FA

Grades | 4| 1| 2| 1| L | 3| 1| L) L[ L} L} 4 2|32 1| 2| 4| 4| 4| 4| 4

PF : Physical factor, BF : Biological factor, CF : Chemical factor
NRE : Naturalness of river environment, SWFA : Suitability of water friendly activity
L: Left, R : Right

Table 6. Grades evaluated by naturalness of river environments and suitability of water friendly activity at Yudeung stream

S2 S1
Section| RI R2 R3 R4 RS R6 R7 R8 R9 | RI10 | R11 | R12 | R13 | R14 | RIS
L

BF
CF

L|R|L
PF 4 4] 4
3] 4] 3
1 1] 1

N
— o] w|®

R
3
2
1

—_—] W W
_— [ W
=N W
N W
— | N W
=N W
—_ N W
— | N W
—o|w|”
_— [ W
»—-LA)LJJ;U
—_—] W W
—lw|w|™®
— | N W
—_— [ W

SZ(())?;S 30| 26| 30| 30| 38| 38| 34| 34| 34| 38| 38| 38| 38| 38| 38| 38| 34| 38| 38| 34| 38| 34| 38| 38| 34| 34| 34| 34| 38| 34

Grades| 3| 3| 3| 3| 2| 2| 3| 3| 3| 2| 2| 2| 2| 2| 2| 2| 3| 2| 2] 3] 2| 3| 2| 2| 3] 3] 3] 3| 2/ 3

S"l;(())tgs 35|32 37| 40| 28| 30| 34| 30| 26| 18| 24| 18| 24| 18| 23| 18| 21| 18| 22| 23| 22| 19| 23| 26| 19| 21| 20| 18| 10| 17

Grades| 1| 1| 1| 1} 2| 1| 1| 1| 3| 5| 3| 5| 3| 5| 3| 5| 4 5| 4 3| 4 4] 3| 3| 4] 4] 4] 5| 4] 5

PF : Physical factor, BF : Biological factor, CF : Chemical factor
NRE : Naturalness of river environment, SWFA : Suitability of water friendly activity
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Table 7. Comparative results between zoning by the existing data and this study at Gap stream

T Down Stream

Left [ Right
Suitability Naturalness A Typification & . Naturalness Suitability
for Water for River %;‘;Tg Assessment z);lulf for River for Water
Friendly Environment Unit Environment Friendly
Preservation Preservation 1
3 (Strong point
4 R1-1 3
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for water Friendly Friendly for water
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: Restoration
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Water
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for water ® for water
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1 o
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for water 2 N L (Buffer) 4
friendly)
Preservation
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(Preservation) (Buffer)
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1
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Friendly
Water
2 Friendly 3
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2 2
& (Preservation) L (Preservation) 4
T Upper Stream
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