SHAYEHE It Vol. 27, No. 6(2018) pp.647~657  J. Environ. Impact Assess. 27(6): 647~657(2018) ISSN 1225-7184
https://doi.org/10.14249/eia.2018.27.6.647

S8 BAAA L F5o e A7 A4 7120 A& @ A

X A S*
- O =
7P| ek 278k

Suggestion of Zoning Criteria Based
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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 T
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 3 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 7 RS
LIR|fL|R|L/R|L/R|/L|R|/L|R|/L|R|L|R|L|R|L|R|L|R
VE 20 20 2 2 2 2] 4 5] 2| 22|22 5|2 5]2|3[3]2|1]2
v 30 30 3] 3 20 2] 3,3 5| 55|52 222222233
FI 41 41 4 4| 4] 4 4 4 44 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 total scores in biological factors at Yudeung stream

S2 S1
Section | RI | R2 | R3 | R4 | R5 | R6 | R7 | R8 | R9 | RI0O | RIl | RI2 | RI3 | RI4 | RI5
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|L|R
VE | 3] 4] 5] 5] 1] 1] 3] 4] 3] 2| 2| 2| 3] 2| 2| 3| 3| 2| 2| 3| 2| 4| 2| 2| 5| 4| 3| 5| 2| 4
v 30 3] 2| 2| 2| 2| 2| 2| 3] 3| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2] 2] 2] 2] 2| 2] 2] 2] 2] 2| 2
FI s| s 2 2] 1] 1] 3] 3] 2| 2| 2| 2| 2| 2| 2| 2| 3] 3| 3| 3| 2| 2| 1| 1] 3| 3| 3| 3| 3| 3
Bl 20 21 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2] 2] 2] 2] 2| 2] 2] 2| 2] 2] 2| 2
S];(())traels 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| 2| 2| 3| 2| 2| 3| 2| 3| 2| 2| 3| 3| 3| 3| 2| 3
VE : Vegetation, IV : Invertebrates, FI : Fish, BI : Birds
L: Left,R : Right
+ 1270], i 2-35H & HFE YT}, SFAl 2 Aol A Frket AukE v o2 7] -
g Rore] WA AR PG HolFoRA  Helo] A9 2011d AT} HlTA AR P b
g2 Rojol AERofele] A4Aol ol AT Qe ehil vk foke] A9 WAL cha Z7ke A3t
AoR MekEglon], mek po] he ofEet el 2 UehfoitkTable 7). ¥ $50 A9E 1A
24 AR BAHEF) Aol ol R AR o gAelgloL AR W5ATY $7F L B
=] T, o QISAL, m R Y] A B e} 2b
SHd A MR ARl 45al v A e FEREo A o A m=AShE Pt &
Sokte] 155o 2 vehgten, shdehy 24 S} 224do] =1 oo Hhd B|w A zFAAo] =
wofofe A AN A HolF= 0B A 2 Aukg uteder Ao R gk 9Ich(Table 8).
=i},
=z Yol 31z
_%oxd—l 74 Table 6°f et H‘} ol s V. 22 9 Ao
97 AAEO] 49 I o ARG FAS 2o
Fou, ol AeEe Aok ARt gy S FHHOR = B AUt =9 3
gletmi AR OR 4-5 S0l frioz g 7hEH FRATEL SAEEARAL K AR
U v 1A EasA] st At w el Ak Azt of oJgt shHf-AAd Tt Alg e = 9 sHgt
= eyl 78 AAEY] A7} A E Gl oW, ES SR &
27 By AloR B3 BR7]Fe) 14 4 9
3) AT A4 7189 A8A HE 7}, 2R A ABRAA S ) 1A W AZA B}
ARBTG5} A 712 sy ol ABHET Qe FAle]tHChun 2017).
A¥ 48 B 1A (Ministry of Land, Infrastructure 2 A= =7 ST AR 9 el o)l
and Transport 2011)2 E-A3}o] ©hA| o] 2| L} A AYS AR A=A 7|9EE Aol A
B, Brletart. AT WK (Kwater  AHE TRY SHABAFA A shHE AAE
2010)& Ag3to] o 2km 7HA 02 2| -E LE5H] o 5bd s EEoto] shdAn] 2 A g
=, Ao A Foki 1) HgA et ”E%L A A A A 712029 HETteAE HE
7he] WA} il Ao R e}, uh EEE ST
S AL ShRAE XA E| Q=T B, %J, 7‘3 Ao g s 9 s Al Y] HAR T
FAE7L L2A AAH AS R BAE I 5 AA 71zl Hel HES 2 durAl S



& = /sl GrAL 50l ME XIT X1 7152 & R HMet 655

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| 0t} 1| {1 1t} 1| 11} 1| 1|11} 1] 1|1 1] 1]1

NR| STotal 34 13434 |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
I 1] 1

[ N
—o]w|®

R
3
2
1

—_—] W W
—_— [ W
N W
— N W
— | N W
=N W
—_ N W
— | N W
—lo|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 Nalual.ness Zoning Typification & Zoning Natlral.ness Suitability
for Water for River @o11) Assessment (2011 for River for Water
Friendly Environment Unit Environment Friendly
Preservation Preservation 1
3 (Strong point
4 R1-1 3
(Buffer) Restoration Restoration f;; \x:;;te)r
endly
2 1
(Neighborhood 3 Water R1-2 Water 3 (Strong point
for water Friendly Friendly for water
friendly) friendly)
: Restoration
Restoration
1
(Strong point 2
for water : 2 (Preservation) 3
friendly)
Water
1 ) Friendly 1 .
(Strong point 3 Water R3 3 (Strong point
for water Friendly for water
friendly) friendly)

1 1
(Strong point 3 & Ré-1 3 (Strong point
for water ® for water
friendly) "s friendly)

1 o
(Strong point 2 3
for water 2 N L (Buffer) 4
friendly)
Preservation
2 2 R5-1 . 3
(Preservation) (Buffer)
Restoration
1
2 (Strong point
2 (Preservation) R5:2 = for water
Water friendly)
Friendly
Water
2 Friendly 3
2 (Preservation) R6 (Buffer) 4
3 2
4 (Buffer) R7 (Preservation) 4
Preservation Preservation
2 2
& (Preservation) L (Preservation) 4
1 Upper Stream
= A 2l2] AT = =] 2] 2 A o 5
olat Aol tfaf aHH HwE A8t AT AP A ] 2oL HUAE] BHAHR| o] Mgt
= ES R S o) 5 3T =0 =% 510 = H = =]
£ AAote 29 22 Bt Aos dd 52 she] o) AAIA Q] ARk R3] RHsta
S > [ = [e) =) T
e ARt s e A8 Tl = Ao® AaE g
=z by =] 5 =13 5] A~
7 7129 B7ARS} Blalo M = dREskA] A H uhebA 2 ARe] Aif= dA sH7EAE -



2E WA =0 WE XIF X1 7IEL HE H Mt 657

o] A |

st e ol AFEA e A2 1
QB Sz AN 5 B8 £ A0 7l
ek, o, 2 o] ATk Tl 2AS £
23 WIEoRA A HH 1) 58 B4H 4
U8 et AP Wl 245 el

References

Chun SH, Park SG, Chae SK. 2014. Review of
some advanced stream environmental
assessment systems. Journal of Korean
Society of Hazard Mitigation. 14: 355-362.
[Korean Literature]

Chun SH. 2017. Review and Discussion on Policy
and Legal System for River Environments
Management in Korea. J. Environ. Impact.
Assess. 26(0): 431-444. [Korean Literature]

Kwater. 2010. Guidelines for Assessment of River
Environments. 63.

Ministry of Land, Infrastructure and Transport.
2009. Integrated Guideline for Nature-
friendly Management of Stream Corridor.
98.

Ministry of Land, Infrastructure and Transport.
2011. Long-term Comprehensive Water
Resource Plan (2011-2020). 253.

Ministry of Land, Infrastructure and Transport.
2014. Plan for Use and Presetvation and
Zoning of Stream Section at National
River. 266.

Ministry of Land, Infrastructure and Transport.
2015. Guideline for Setting up of Basic
River Plans. 67.

Ministry of Land, Infrastructure and Transport.
2017. Guideline for Assessment System of
River Environments. 148.

Ministry of Environment. 2011. Technical
Specification of Ecological Stream. 299.

Ministry of Environment. 2014. Guideline for

Restoration toward Ecological Stream. 87.



