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Abstract

This study is to develop an assessment system for stream physical environments by considering stream characteristics. Comprehensively,
the descriptions of and steam classification, assessing reach selection, contents of assessment categories and indexes are summarized.
Since the physical structure of stream is results of reaction by stream power, streams were classified into three types (as high gradient
stream, mid gradient stream and low gradient stream) according to the slope of channel, the grain size of bed material and the
characteristics of channel topography. The scale of assessment reach was selected based on 10 or 25 times of channel width according
to typical characteristics such as interval of step or riffle and sinuosity in each stream type. The assessment indexes were organized into
common indicators such as channel stability, flow status, cross-section shape, bank stability, channel alteration and stream crossing
structure, and characteristic indicators by stream type such as effective habitats, bed embeddedness, diversity of flow and frequency of
step or riffle. To evaluate the applicability, the assessment system was applied to 9 streams and the results were analyzed and presented.
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Table 1. Surveyed rivers in study area

A High gradient
{ © Mid gradient
M 0 Low gradient

-
(km) 100 200

Stream name | Classification | Condition Location Length of survey reach (km)
M i H: -
Beomwangcheon ountain, adong-gun, Local stream: 0.90 km
Farmland Gyeongsangnam-do
Uitancheon ngh Mountain, Hamyang-gun, Local stream: 0.95 km
gradient Farmland Gyeongsangnam-do
M in, | Masanh: - hi -si
Gyobangcheon ountain, | Masanhappo-gu, Changwon-si, Local stream: 0.50 km
Urban Gyeongsangnam-do
. Mountain, .. .
Wangpicheon Farmland Uljin-gun, Gyeongsangbuk-do Local stream: 4.00 km
Mid Mountain Sancheong-gun
’ ’ Local :10.52 k
Namgang gradient Farmland Gyeongsangnam-do ocal stream: 10.52 km
Wicheon Alluvion, Geochang-gun, Local river: 4.80 km
Urban Gyeongsangnam-do
Alluvion Yecheon-gun . .
N h ’ ’ 1 :15.00 k
aeseongcheon Farmland Gyeongsangbuk-do National river: 15.00 km
Low Alluvion, Sancheong-gun, . .
N . National 1117k
amgang gradient Farmland Gyeongsangnam-do ationatriver m
Alluvi D k- -
Gapcheon avion, acdeo sl and 'Jung g National river: 13.54 km
Urban Daejeon- city
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716 H.-R. Jung and K.-H. Kim / Journal of Korea Water Resources Association 51(8) 713-727

Assessment of channel/hydraulic characteristics

o High gradient Mid gradient Low gradient
ream Segment — M Segment — 1 Segment — 2 - 3
class (>1/60) (1/60~1/400) (1/400~1/5,000)
Reach : 10x channel width Reach : 25 x channel width 25 % channel width
Category|| Channel/Hydraulic Bank Stream disturbances
1. Habitat stability 1. Shape of cross section 7. Channel alteration
2. Embededness(leﬂ?s/P_oul 2. Bank stability (Left, Right)
substrate characterization) (Left, Right) 2. Crossing structures
Precise 3. Velocity/Depth regime
(Pool variability)
assessment| |4, Sediment deposition
5. Channel flow status
6. Frequency of riffles
(Channel sinuosity)
I 1 ]
1
1 1
Grade ‘ Optimal (5) | Suboptimal (4)‘ ‘ Normal (3) ‘ Marginal (2) ‘ ‘ Poor (1) |

I

i

I

Test stream

Natural river

| [Pisturbancd [

Channel <
status

Disturbed river >

Fig. 1. Flowchart of study process (Kim and Jung, 2015 revised)
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L ARALE] Bo] FARE Seltet 10 HE T 4 9
202 g febd shzo] Beld 54L sk o
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242 Z.0] 25u = 7SRl
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HECES SRS BEEEESLEHREE
370) s s 2 2ol 77he iz skt et
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Agste] okt 7ok

A5 %S 2ol Kim and Jung, 2015). © AR EIR: A ST B, (RS,
B7H k9177 Al TN reach) o] A AASHA 7E 73 ek mAR) W () ke g A mha
= sHE o= FHEARE Foto] 5784 5HA 9 step- LA, T SHS B (R ESH: A AP A1),
pool 532 ZAT A step A& £ 0.6~4H] 7H FuHF T AE 207 2759) H 9B sk
2 0 5 k= A3 A+ (Montgomery and Buffington, d AR A, A oS WA (RS A S
1997; Kim and Jung, 2018)5 11 &5} Al 7He] Aol= A AT 4 3H), FRAEZA: AG AT AEL) D 7
T FO] 10H| 2 7|52 AT TR SBAL R A (Blashd: tiAA] tig ) 9] T Al A1 SEAL FAT
52 o &-Ax(riffle-pool) TRE/AF-S EAT At o3¢ @7 XS sk o s, 74l st
Aels Az £ oF 5~7Hi o] 7HA 0 2 A HTh= g AL B AR F, OWZH 9478 % 71t 4= Tables 2~4
“(Montgomery and Buffington, 1993; Kim, 2010)5 ¥+%45 (WA Frrhek 2, ZF 58 ti el e A 2 st
W 2755 Wl o] AL g whalsted Al 77ke] Aol Wifﬁﬁﬂga4ﬂéﬂ.
Table 2. Stream type, reach length, channel slope, mean channel width and grain size in each stream
Classification | Stream name | Reach length (location)(m)(No.) Channel slope Megn channel) - Grain size Reach No.
Reach Mean width (m) | (Dss, mm)
600~900 (No. 6~9) 1/22~20 19 1,591 3
Be‘;'l?:gi“g' 900~1,200 (No. 9~12) 1/20 1/19 20 1,302 4
1,200~1,500 (No. 12~15) 1/19 23 1,163 5
] 750~1,100 (No. 7+50~11) 1/27~1/25 34 2,175 3
g::;%:m Uitancheon | 1,350~1,650 (No. 13+50~16+50) | 1/26~1/23 1123 32 2,035 5
2,000~2,300 (No. 20~23) 1/20~1/18 28 1,832 7
600~800 (No. 6~8) 1/38~1/37 8 - 4
Gyobang- g 071000 (No. 8~10) 1/37~1/34 1/30 12 ] 5
cheon
1,000~1,100 (No. 10~11) 1/33 9 - 6
Table 3. Stream type, reach length, channel slope, mean channel width and grain size in each stream
Classification | Stream name | Reach length (location)(m)(No.) Channel slope Mea}n channel) - Grain size Reach No.
Reach Mean width (m) | (Dgo, mm)
20,700~22,100 (No. 206~220) 1/170~164 55 34 15
Wangpicheon| 23,700~25,100 (No. 236~250) 1/167~166 1/152 52 55 17
26,100~27,300 (No. 260~272) 1/167~157 45 41 19
) 0,000~3,400 (No. 209~226) 1/2,000~254 135 129 1
gr]:!llicelnt Namgang 3,400~7,560 (No. 226~247) 1/604~438 1/389 157 178 2
7,560~10,520 (No. 247~261) 1/488~407 99 177 3
0,000~1,900 (No. 0~19) 1/337~304 76 2.09 1
Wicheon 1,900~3,600 (No. 19~36) 1/396~234 1/249 65 1.73 2
3,600~4,800 (No. 36~48) 1/269~222 39 1.40 3
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Table 4. Stream type, reach length, channel slope, mean channel width and grain size in each stream

. . . Channel slope Mean channel| Grain size

Classification | Stream name | Reach length (location)(m)(No.) Reach - width (m) (Deo, mm) Reach No.

0~4,500 (No. 0~9) 1/1,300~556 222 1.48 1

Nacehs:;’;lg' 4,500~9,500 (No. 9~19) 1/1,266~1,034|  1/800 164 1.51 5

9,500~15,000 (No. 19~30) 1/1,092~992 266 0.83 3

14,230~16,840 (No. 279~292) 1/420~392 116 94 5

gr];gi‘Znt Namgang |16,840~20,110 (No. 292~308) 1/440~407 1/520 128 128 6

20,110~23,400 (No. 308~324) 1/483~418 125 135 7

4,955~10,925 (No. 4+955~10+925)| 1/1,500~866 184 - 2

Gapcheon [10,925~15,045 (No. 10+925~15+045)| 1/1,100~865 1/665 147 20 3

15,045~18,530 (No. 15+045~18+530)| 1/900~831 93 29 4

(a) Beomwangcheon (No. 12~15)

(a) Naeseongcheon (No. 19~30) (b) Namgang

i

B

(b) Uitancheon (No. 23~

R

Fig. 2. Landscapes and bed materials in high gradient streams

(No. 308~324)

(c) Wicheon (No. 0~19)

(c) Gapcheon (No.

Fig. 4. Landscapes and bed materials in low gradient streams

4+955~10+925)
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Table 5. Assessment results of high gradient streams
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Stream Beomwangcheon Uitancheon Gyobangcheon
Reach
Tidlss 3 4 5 3 5 7 4 5 6
@ Available cover 17 17 16 16 19 18 1 1 1
@ Embeddedness 18 18 18 14 19 18 1 1 1
. ® Velocity/depth 19 19 19 18 19 19 3 3 3
Channel habitat - —
@ Sediment deposition 19 19 18 14 20 20 18 10 12
® Channel flow status 15 15 16 10 18 18 6 6 6
® Frequency of steps 19 19 18 19 20 20 1 1 1
. @ Cross-section shape 17 17 16 10 18 13 1 1 1
Bank habitat —
® Bank stability 18 18 16 10 18 16 10 10 10
. © Channel alteration 13 15 17 12 19 16 1 1 1
Disturbance
Crossing structures 16 20 19 18 20 20 20 3 8
Total 171 177 173 141 190 178 62 37 44
Degree of naturalness 4.28 4.43 433 3.53 4.75 4.45 1.56 0.91 1.10
Grade 1 1 1 2 1 1 4 4 4
Steam Beomwangcheon Uitancheon Gyobangcheon
Score
®
--Reach 3 —Reach 4 —~-Reach5 --Reach 3 <-Reach 5 —Reach 7 --Reach 4 —Reach 5 <-Reach 6
Grade 21 [a T a4 [ 4]
Fig. 5. Assessment results of high gradient streams
U FORN A ek mReb AN BB AR (2) FBA A
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2 750} 9lo] SHE 47 Bhwsl 1 9le. WA of

=
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e FeQtEo] 2ot
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9 5}t el 7} of EeFoht
SIQt SHF L of et =] glof HAVSH = F7HE e
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T A4 22 AgEol ).

[¢]
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BARIEAo|H, 2 Al s == AHd SHEkEo|t
o &4 FZO B2 SHe 7L ARSI A] of S0 AT 552
Zx(pool) 9] 5 S50 W= LEhH, TYARS9F W O A
F7h gl A Al 55T} sHte] #ishyT yepdty
3704-2] F74AF 5Fd o] 718 7= Table 6 and Fig. 601 LFEF
W vpef 2t

Q)72 37 7t 4.0 kmoll thste] A Ho1E 45
At Al1577 Hreach No. 15: 1.4 km), A|1777Hreach No.
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Table 6. Assessment results of mid gradient streams
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Stream Wangpicheon Namgang Wicheon
Reach
Tidlss 15 17 19 1 2 3 1 2 3
@ Available cover 18 18 18 18 19 17 2 16
@ Riffle substrate 17 19 18 18 19 18 4 18
. ® Velocity/depth 17 19 18 16 17 18 7 14
Channel habitat - —
@ Sediment deposition 16 17 19 14 18 18 12 13 15
® Channel flow status 15 17 16 15 17 17 17 15 15
® Frequency of riffles 17 17 18 14 18 18 4 7 14
. @ Cross-section shape 17 18 18 13 18 17 14
Bank habitat —
® Bank stability 16 18 17 14 18 18 18 18 14
. © Channel alteration 18 19 19 12 18 17 1 1 15
Disturbance
Crossing structures 20 18 20 18 20 20 8 2 2
Total 171 180 181 152 182 178 76 76 138
Degree of naturalness 4.28 4.50 4.53 3.80 4.55 4.45 1.90 1.90 3.45
Grade 1 1 1 2 1 1 3 3 2
Stream Wangpicheon Namgang Wicheon
@
2
OF4 o)
Score ) !
\ @
® ®
--Reach 15—Reach 17-Reach 19 —--Reach 1--Reach 2—--Reach 3 —-Reach 1--Reach 2—--Reach 3
crade [ NKENEEEEE 21 [z [ : A
Fig. 6. Assessment results of mid gradient streams
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Table 7. Assessment results of low gradient streams
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Reach
lindles 1 2 3 5 6 7 2 3 4
@ Available cover 18 17 17 18 18 16 8 8 8
@ Riffle substrate 17 17 17 19 18 16 10 8 10
® Velocity/depth 17 19 18 19 17 15 13 7 7
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@ Sediment deposition 16 17 13 18 18 14 5 5 5
® Channel flow status 9 14 15 18 18 12 8 9 8
® Frequency of riffles 14 18 6 19 18 14 3 7 9
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) © Channel alteration 15 18 10 18 16 14 9 9 9
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Stream Naeseongcheon Namgang Gapcheon
Score
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Fig. 7. Assessment results of low gradient streams



H.-R. Jung and K.-H. Kim / Journal of Korea Water Resources Association 51(8) 713-727 725

AAFATFE 541D PR A%

%
o
-
)
o
mJ.J
14
o
=

24 914 AEATIE GOt A6 TS A S B
F7702A 3} 9919] of 1/30] Fgto] A Elo] 9l of
23 AARe] A Elo] glom, SRV TEBL G AL
glolc}. A7 77k} A3 e QR A7} o] B

]l

]
Sk glovt 4tx)sh A s|o] 9lov], Zo A o

ra
ool
c

.y
N

24732 37] 77 13.548 kmol| tfste] 2AH 2 B7HE 3
et A2 reach No. 2: 5.97 km), A|377Hreach No. 3:
4.12 km) 2 Al4717Kreach No. 4: 3.458 km)Z2A] HEG5&
”ﬂ1}ﬂﬂ°EHﬂ%4%M¥&%%ﬂL@%‘@q
A5 R SHRRI o2 A 2740 9 R} LT
370 40f B AR =] o] 0101 TR B G g2odo] A E]o] ¢
Om, A of -4 T2 QU EASR 0 = A ek
Eiﬂ%ﬂ31%2%@¥ﬁﬂﬂﬁiﬂéﬂﬂﬂ%
R ELO) TR} O] T14Hof| e 21 oA E 2o
A H8AE QlElRIAFA 0| ERL ZIAt S 0] HlQA] o] A

Hﬂ“ﬂEﬂﬁﬂAH%ﬁLﬂfﬂﬂﬂmﬂ&_iﬂ

;_Hrb?

El

e

o
ﬁ

rO

lo r“‘
$o 2
ol —Q

A GREGAT AR 024 )
ek 2704 sk A B 27147 A
Glo] e A1 sto] G lo] GLo, 270
Q) o} P27} GAE|o] ek, Aok E27H 91X}

o, 1 b AP A H]Elo] 9l &7 Aol 170

A5 0] Qo] EAISH O] AR XA o] YAt e =

7“&Dﬂ¢ﬂélﬂﬁ& ﬂ&ﬂﬂﬂﬂA*ﬂé
Fh o] Aol MR g AFdolct, EA LS Gt 14
5o AP B AP E 27 AR Elo] 9l aHet Hst

L 771e APAL & 9] SHEEAL Hol1 9]

32302
B o7 2y 9]o] shd 0] Ba) 517 ﬁﬂﬂiﬂﬁl Sl
T2 FIAAS HEsh L2 uate] sS4 Wt
a}zqu £ 844 GIHAS dsts Zo] ol
AR geptetele] 4o 2 she S4S wos)

N
je

5jo] sl 498 3R BRaklm, Wlrtte]
£ stz o] PR EA o whet RS2 Sttt B B
Brr|Ee 2 elo] AkA el WA & 25| ol A

r2 W

S o] Sh 9 5jot 54 7120 2 sl Ron, st
S7I802 s fAR S A L o150
]_

rN‘

WS st s sttt
T1Eerabdel e A B HAAIE =St

= A8 AES AAUA of2 Al 4 2
A HFH 02 AAshe Aol metA 2t 7
T Hl kg Aste] shdel 22 e3/d 87t
A3HE A2]stelct
T A AR st ofl 7i7he g <
Lﬂm1ﬂﬂ%¢%%ﬂ”°§qﬂ”24
ollAe st A A4A B9 9] she 55 4
H A 17rg o) b FA3tsier o1, w7
9] St Ao A v W] B7E= et I AIHE Q)
O B¢ el 77he B 2 WA= 9] wie]
TEEI AT S A 2let of = 1| e o] AV
T= B7F=E ok,
A s o] B9 AHAstE Tkl Gt o] 7
ANrE o 2 s 2E A9} sPdS 5] agto]
ﬁ% ﬂﬁhym%%AmmHﬁﬂLéﬂW@
A AR e oL Frio] 73 Ao
EB%L E8P k2 A oo} PRH IR,
Eﬂm%,ad%ﬂdeﬂTﬂﬂﬂﬂﬁﬂq*”1
B7F=| STt AR QL 9174 9] 270 72F 3.6 km Sofl A oF
3Mm¥ﬂ%EN%ﬂ-ﬁ~%m¢E%ﬂmﬂﬂﬂﬂ
OO R FAH A RA ol s sHIFA, A= - AR
ﬂgiﬂgﬂﬂﬁaal#%%%iﬁdﬂsﬂ¢45ﬂ
A7fao) e A = of 2ol gle Al o] B4
o] HE/ el = WA 7= odct.

A1 9] 739, b2 sHdfr R of Hlste] s AR ]
A717Feegstal s 0] Ex|ol 8 Ie thFstA| ERdT
W2 pElueke] s ]l mefshd o = A o] 573
A7t e A7) B8R 7R FYste o] WhE
L 2 Ao A AQAY 2 G =] of shd o] 22
g7go] ol FEtAeoleh v 2] 27 Pk A E x|
T2 SRS 2 5ol shdweto 2 A o = W v
ot F7 A sPdolHA THkE s Q] WA REte.
2N AT NPT A FEORA - 9ho] i
2 A9} 5737 QA7) wze] shefaet g e sl
o] RSt sPd e 22 o0] QU] wheol e E oV
.iﬂﬂﬂaﬂaEM&ﬂMﬁHXPPvamﬁ%ﬂég
&= fletatadg “Hﬂ‘vﬁﬂ S L
%ﬁﬂ—A&Eﬂ

Qlate] 4:0) A E(7] 2)

rok
oli

Nl
:[o 2
ofl

g e r

N
L _?JL

m
TS
ol

o

al

N
It oo
o

24 HI R R
"
R
0
=i}
2
IS

o on

oli

—-

A
r:L Rl

o r
=)
mlo

Lol
ol
2

N
of

]_

o
r_-J _IR

r

t

o]

oo Kl



726 H.-R. Jung and K.-H. Kim / Journal of Korea Water Resources Association 51(8) 713-727

o 0] Trepo] thistel AT R HobE ole.
£ AL sha-gg e AdsacEzshd) 77k
TSIV 5 S A1) T3kl Thsted =
4%51%7&%@4ﬁh44@ok@%%GWﬂmmOwaiokﬂ
o AT ] Aol QAT sHIFHe] E o] &
o A5, ol & 215 5 5Hg2 @ﬂm&svﬁw
ch27] thie] shdiete] 54 W 4w}k vepe
£3] Aol TS 21485 A8 2] ofst 51
2lo] A2tet 702 et

2 Aol 4 e shde] 22944 BoA AL sk
o] o] TAglo] A8 4= gLovt thsha sk AL
ol ghatete] i U 441 5 BEEA 0] WS gl 49
Sl 1, s AR 7ol e olstol ], 4413
& A0 SUstn g BrHAT} A 0 S e 4 o)
= @A ot

gro 2 shgde] et FUH £avt A4 H o S
@ 7o)z sPo] Belghdo] et Woke el Holn B
291 5130) 241, A% 9 Pl S WheA] Seedafop s, 54
) SWAL, S A AL A 2L e

ol shdstolop stnl, 2 A7 AT} ko = A g

Hoﬂ srQxE] A~ 0lo 7—]0]]’4—'

=0 =2 T R»=

il

J

.{

Stlch A7 A = A7) FRAIE, sPR A
TeAIE 9 sp7 2 A g1 5o }ZU =217 7tol
284 4 A& ZolH, aofst

SPe] et Rt 6}%75&011 1HHEJt ol
Ofsto] BE-g5t Auto|n g2 SHIEAL, shdlm 378 2 Y
A5l w5744 T4 R A SO 370 R o

H Rk 7o) Ebgst A o 2 Rt o, 3710 sHd-5-3
S EAR R 5, 55 9 SIoEEA T SHe o EEF ol
FARIE R AL A4 02 AR A 0 2 UERdT

SPH 9] E2]e7-2 o 1 9] ExJol-g o] whet 2|4
o] ZIpo]| theth =@ O] Fifof] whet 2|52 1 weto] 'HAg

=
51 2 -6 2 A}oIslHo| /e Bz shEe AAst
3 g et ek AL Q7] TS T ok

2} 0 B2 A Hr1r]Ee] 7)%0] B wikAo|Bg 7S
AgeEE MEA MYt BEo] Wasthy werErt
7R EE SHARHY, 5l S 24, SlehH &AL, sletet
7, st W A 220 A2 B A o8 A AA
(4, % } EH F2), SHMER(E PR - & 5H
A=), (@ E’r A, step EFHE(-& EFT L,
EA44 2| E(step-pool) 2 TSt
G2 B S ol9jA 0] Wt

I S5 /g H, steted
A A F= 725 4 3]-04 welst W gt 9ot &)
T o5/ HE B 5ol olsto] P ARt of 2= ‘ﬂE(_L

£ 9 AT AN, Fehr R
ol et ol SE Yool of £ 30 Ws(oo) 72)% P

4 AL 942 A1717] dhgolet,
%%aﬂ%%ﬂﬁﬂﬁﬁﬁ@Jdﬂ)ii}ﬁmEﬁ

sl stk 7ol gl

A

ro 2219087 ZaA|E), s1H-0edsx ﬂﬂﬂlﬁlﬁ

References

Barbour, M. T., Gerritsen, J., Snyder, B. D., and Stribling, J. B.
(1999). Rapid bioassessment protocols for use in streams and
wadeable rivers: periphyton, benthic macroinvertebrates, and
fish. EPA 841-B-99-002.

Costa, J. E. (1983). Paleohydraulic reconstruction of flash flood
peaks from boulder deposits in the Colorado Front Range.
Geological Society of America Bulletin, Vol. 94, No. 8, pp.
986-1004.

EPA (2004). Field operation manual. EPA 841-B-04-004.

Hur, J. W., Park, J. W., Kang, S. U., and Kim, J. K. (2009). “Estimation
of fish fauna and habitat suitability index in the Geum river
basin.” Korean Journal of Environment and Ecology, Vol. 23,
No. 6, pp. 516-527 (in Korean with English summary).



H.-R. Jung and K.-H. Kim / Journal of Korea Water Resources Association 51(8) 713-727 727

Kang, H. S. (2012). “Comparision of physical habitat suitability index
for fishes in the rivers of Han and Geum river watersheds.”
Journal of the Korean Society of Civil Engineering, Vol. 32,
No. 1B, pp. 71-78 (in Korean with English summary).

Kang, H. S., Im, D. K., Hur, J. W., and Kim, K. H. (2011). “Estimation
of habitat suitability index of fish species in the Geum river
watershed.” Journal of the Korean Society of Civil Engineering,
Vol. 31, No. 2B, pp. 193-203 (in Korean with English summary).

KICT (2007). Developement of multi-functional river restoration
techniques. KICT 2007-122: 32-69 (in Korean with English
summary).

Kim, D. C., and Park, 1. S. (1999). “A study on the evaluation criteria
of stream naturalness for ecological environment restoration
of stream corridors.” Journal of Korean Institute of Landscape
Architecture, Vol. 17, No. 3, pp. 123-134 (in Korean with English
summary).

Kim, K. H. (2008). “Assessment of physical river disturbance in
Namgang-dam downstream.” Journal of Korean Society of
Environmental Restoration Technology, Vol. 12, No. 3, pp.
83-97 (in Korean with English summary).

Kim, K. H. (2009). “Assessment of physical river disturbances by
river improvement; Case study of Nam river and Youngcheon
river.” Journal of Korean Society of Environmental Restoration
Technology, Vol. 11, No. 3, pp. 74-86 (in Korean with English
summary).

Kim, K. H. (2010). “Analysis of correlation on physical characteristics
and bed materials in natural rivers.” Journal of Korean Society
of Environmental Restoration Technology, Vol. 13, No. 2, pp.
95-104 (in Korean with English summary).

Kim, K. H., and Jung, H. R. (2015). “An application of stream classifi-
cation systems in the Nam river, Korea.” Ecology and Resilient
Infrastructure, Vol. 2, No. 2, pp. 118-127 (in Korean with
English summary).

Kim, K. H., Lee, H. R, and Jung, H. R. (2016). “An analysis on
geomorphic and hydraulic characteristics of dominant discharge
in Nam river.” Journal of Korean Water Resources Association,
Vol. 49, No. 1, pp. 83-94 (in Korean with English summary).

Kim, K. H., Lee, H. R., and Jung, H. R. (2018). “Characteristics of
step-pool structure in the mountain streams around Mt. Jiri.”
Journal of Korean Water Resources Association, Vol. 51, No.
4, pp. 313-322 (in Korean with English summary).

LAWA (Laenderarbeitsgemeinschaft Wasser) (2004). Gewdisserst-
rukturgiitekartierung in der Bundesrepublik Deutschland -
Ubersichtsverfahren, Berlin, Germany (in German).

Leopold, L. B., Wolman, M. G., and Miller, J. P. (1964), Fluvial
Processes in Geomorphology, Freeman, San Francisco, CA,
p. 522.

Montgomery, D. R., and Buffington, J. M. (1993). Channel classifi-
cation, prediction of channel response, and assessment of
channel condition. Washington State Department of Natural
Resources - Timber, Fish and Wildlife. Olympia, WA, USA,
pp. 3-63.

Montgomery, D. R., and Buffington, J. M. (1997). “Channel-reach
morphology in mountain drainage basins.” Geological Society
of America Bulletin, Vol. 109, No. 5, pp. 596-611.

Park, B. J., Shin, J. I., and Jung, K. S. (2005). “The evaluation of river
naturalness for biological habitat restoration: II. Application
of evaluation method.” Journal of Korean Water Resources
Association, Vol. 38, No. 1, pp. 37-48 (in Korean with English
summary).

Parsons, M., Thoms, M., and Norris, R. (2002). Australian River
Assessment System: AusRivAS Physical Assessment Protocol.
Monitoring River Heath Initiative Technical Report No. 22,
Commonwealth of Australia and University of Canberra,
Canberra, Australia.

Rosgen, D. L. (1994). “A classification of natural rivers.” Catena,
Vol. 22, No. 3, pp. 169-199.

SEPA (2003). Field survey guidance manual: 2003 version. Scottish
Environment Protection Agency, Environmental Agency,
Bristol, UK.

Southwood, T. R. E. (1977). “Habitat, the templet for ecological
strategies?” Journal of Animal Ecology, Vol. 46, pp. 337-365.

Yamamoto, K. (1988). Channel specific analysis. Public Works
Research Institute Report 1394 (in Japanese).





