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An Estimation of River bed Profile of the Stream System
based on the Potential Energy Concept
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Sang Jin Ahn, Kwan Won Kang, Chang Su Kim

Summary

The stream morphological characteristics of a basin have important influence upon the
analysis of runoff.

In this study, the laws of stream morphology-the law of average stream fall and the
law of least rate of potential energy expenditure-which were derived based on the analogy
of entropy in thermodynamics are introduced and their validity is analysised with the
data taken from the topographic maps covering the whole Geum River system.

The first law is the Law of Average Stream Fall which states that under the dynamic
equilibrium condition the ratio of average fall between any two different order stream
in the same river basin in unity.

The second law is the law of least rate of energy expenditure which states that all
natural streams are intended to choose their own course of flow such that the rate of
potential energy loss per unit mass of water this course is a minimum.

The parameters representing the morphological characteristics of 13 tributaries in the
Geum River system such as stream bifurcation ratio and stream concavity were Computed
from the Horton-Strahler’s laws and are used to check the law of average stream fall.

The result showed that the law of average stream fall agrees reasonably well with
law of Horton-Strahler.

Concavity of a river basin is shown to be the determinative factor to the formation
of a stream system.

Based on Horton’s Law and the law of average stream fall, longitudinal stream profiles
can be calculated.

A el Bet QA 2 fHARE B =
. ] o Hide] #17EE iR Moz Es e 4
HAA B KRE AW SakcRel ke KR

KB A HEARERI Ae ke ke He FERE ol 23 A2 fge] wEAA =,

* BiLRBY THAR
*RTRERE THAR
ek N T3 G

—-—7 6 —



fri@ol v BEEel &I KR I KEMTHEE

Wik WHBRS] BEE v BFPe #il
o RESH HEEEE KA A EHI.

a2z HNRK B#e T+ Exe 42
By HT e AR BTe K38 s RF
= 98 B Bk, BE, B, 9%, %S 2
EHEHL T oA, B FHNd Bl g
XERE LA =,

=3 MEEN BT MBSEE TS mkegeus
THez BT & dovt —fhez HKRTE
HERES) HmERRSe s LAY EE RSN
< T Bedc)

Wk ) el WS WizeE Horton®o]
XPHEES BNz RESE Hd @@ 7
Al Bk Fol T e HKItBMoz WY
o=, 19456 e @JIGRE H@lIxs, &/
TR, TS ERK, WG BRE 4 Rige
E Fretd m)IEe BHL FIFEEES #Al,
FJIEMY &S Bk,

)R] #% HiRayel HEEHIEL Leopold
s} Langbein®e] {£3] A &0z #x=l Entropyif
oA v R,

Yang®2 Leopold9} Langbein®] Entropyig2<
RSt W)le] &8 HAEBN B4S YRy
HRhlel #H3 WBY BHL BEsiact

Yange| #:flle] fksbd BokBKo] &3 ol
Hoj3 BirHEe] Eo] s}AE M—3 Energye
fziE Energyo]w, o] fzi® Energys} Fji[& wat
A o BA W SfEEst Gt mie R
R @)IfEY it REddE Aol oA &
Aol Yange] el v}, )IIHE] B B
& Hack”s} Leopold® 2 Lang bein %o} {3t
HREXRSA A,

Yangg Hortond] f)iIFGERSY RIS ®@)15
HEM HERl &K8te] KFel $3E W) RLET
<+ BEFstY =, Stalls} Yang™e )iME s
)P E A& 3tEsgen, Horton-Strahlers]
TR H)IKERS KEEBEY Fito] SR
22 oW s WEerlE REEIA .

&H Felviebe IR BT WEe BR
B4 A 19674E5-5 TIAIL Wik A= SBAS B —
Bew WIT, HFI, $HL X HIUT Mike e
By BSOS AT ERENE AES 9 de
o}, “HEILKRE H)ITERRERY H st HE RS
FERRHE"C) % Bascel Al EILKSRe] B RKEHEE

Aol LEF BHE ffstae, e

CNAIRRS WSSl B BRI WK
of WY Bt E TS FU R KE &MY
FERRIE" Vo] & #3Ce] Al Horton-Strahlers] @)jijk
Aol & SRITACRE B THTE BHASAG.

X REAAE SRR 1BEZRE Eil &
B REN Bid TR JRdto ATKE
% HEtE 1R BAT 2k Ll k4 #
A o HEBH HHEEY BLE MY ozA i
W] Htd ERES] HET T e, ST KFRY
13@EZWS] S ERB(LE THREBY fite=
A F Ae HEPEE vbasg o, Horton-Stra-
hlero] kel #k3hel IR Mel He miL, E=
BER R &8 BA8NE westdd. mlilg #
BIERW, BEL R #TRkso 2y m)IHER
HEE D WRERES Rehd MRS HE
Basted BME F9o Fig. 18 ST HmE
E2A ##Ey) 13EXHE Frtz At

Fig. 1. Map of Geum River System and Selected
tributary of Geum River



BENTREE F248 5258 19824 6H

I. AJNHEe] HHER

1. FEANETES] &R

)1k g S Hortondl] {£3te] A Foz #RE
9.2}, = ¥ Strahlerspo] fkstel HES =
Horton?] W& EIE#H A o] Horton-Strahlers]
Hkez Ee ¢

—Fie® WXEE FRE S & KE
oz 3E fAfEstd THARLZ WIIXRBE &
Eee A EER SystemE K HEAAE B
gt

Strahlers] JI|&EHEE #3hd 1k WIS of
4 R #HEAA T e AR G BRE
ekt 289 1k )il st 2%k {lle] =
=, 2f89 2% WJile] &Hste 3% @Jlle] A},

Ux wmjile] Uz m)ils} shvgl (U4 @il

Hu Uk @il A2 Xk#e f@llle]l #ifskd
K#ol = BY] gt
I KB N HERE fikd v & BE

<> ATKEE BT 1k 1XE)E BAT 2x
el A58 22 KRERRLT ¥ $& BRE
0z dtq 1XRT@IE BAS 2xkm)lYE A
EHEE & PEAA T E3E

Il shEel A58 Bz BEY B A& K—
A e BAHA A o] BAVAE T
2 W#Hze wet EERl A BERRAKAVAR
et w)lle] AR S8 @8l A o Bk
23 ERERA AN G LEVAY BEES
2ok wA BUEEY Fo] BE M/IEAdA
GAHE B IAY BF R S WIHES B
el e 2 BEs =,

AT 43, ARAY Uk /e BAKEE
Bl A B&e FHEE hu, Uk @il fhRe
E2XH REAA ] FHETEE yut 3hd

H=i} hu=const ¢))
uzl

Y=i yu=const 2)
=1

4 9 Het Y £% 1% W)lle) %o 238 n
X il BEAAS BkEy rEd iR 8
% 9 @ETEE g

hu=Fk-yu 3

H=kY )
A7 A k oA BERE} ETE Aolo B3
22l x Entropygt BB A HEEE T, 8
frkEE #AAE Edtsid dexRez HRd
o.

#= -7 ®
T #HRe] oA BEI BEE 2KRd 94
frEAA Y HRES FTES 5T nEe 7
A= Entropyde theRoz Fndd,

daYy
o= =[S ®
2=z Uk @)l AL et o) x7L
20

dhu dn,
$= -y7=kj' I €p)

HikEE LB AY BEEL SFEAHOR IS
—3A Shiddz &9 HERS MEAIUASL U
& A HEE BEL GXez KRdd

p“z——-ﬁ—-:—Y— (8)
@Fe (MRA AT
pu=k| ‘;P“ —Hl, p,+const ©

=% o4 %9 ¥ Entropy:e #% #4> Entropye)
Fist #Zermz Entropy ¢& ohgst o] Frde

$=3 $u=kX Lp,+const 10

Lewis¢} Randall®e) {x3bed #7788 52 gHlo 2
FH old %yt By FERE BiEsd 1 KA
9 Entropye &A7 slzg

gﬁ=i_}l 1,0, =Maximum an

¥ e EH KA pE e 2E WE
7 o]k @,

= =1 a2
@, 050,51
w24 (11), A2)=E& R’k #MeEd}-] d#8A
Di=Dy=py=--=py (13)
& Y,=Y,=Y,=-=Y, (14)

(AOHL By TRkl ZET o= KR Ux
e %TasS U+ik @ilY $T&e B3
£ A€ FFYG. 2Hzz, Uk @8 75 &
TaEE dehez #Rdd,

-7 8



fr@A A ol e kRe B REET

',-yl‘4 yl‘ yu

- = S eee i J ==
Yl © Itz = at3 ==y, =1 U8)

A5)RNE THETHY ¥Al(Law of average str-
eam fall) =3 Yange] F—kflo] =} &},

2. Horton-Strahler?] %Rin} Yango| §5—
EAIT2] MRk
Strahlere] W)I| X®ia-& F/AE Hortone] 3

Hlol fxabd M/IKBSE WM, & LS THRE
Rt FigEMtll & B4t e BAS Qe

lnNu=A_Bu @16)
luLu=C‘—Du (17)
l,,S,,=E—F, 18)

A714 U, @l Nu; Ux @Jllg #&
Ly; Uk @)1 FEER
Su;Ux /119 FmEatn
A.B.C.D.E.F; i #tko] wtel sued e %
= (16), A7), 18)L #JIix¥- /)i, & &
Y PR B OIS FHmEas BiEs W
%7t &g ZFEYE R U6)E WikS @l
(Law of stream number). = (17)-& H)ITEIEE
9] #Hl(Law of average stream length), = (18)
< {IFEHEEe Hi(Law of average stream
slope)ol gtz v}, —fEY.c 2 )19 4yisczs (Bif-
urcation ratio of stream number), {@J)i|9] EEHK
(Stream length ratio) 2 i)l|f8¥ & (Stream con-
cavity) = {)l| KBS B®EolH 89 EFERE
Eagle el REEA defez FwEd

N
I S = T = a9
L
I R =y = 20)
A AR =g = @n
# eO% Rt @DE Fohd
(Lu) (Yu) (Lu+-1) Yu

P = T ar D (L) (Vut 1D = Yufi @2

A (22)& ®)ll ¥ TH . (Stream fall ratio) 2tz 3
o ek KGRIV BHEY @R BiERAY =&
olef F7H 3¢ BB Yangs E—ERld] k3l
o & @) g 2] £FE F vk
D+F=¢ (23)

Yu
D, eF = T =1 @

R Q)& KRB S Horton-Strahlere] H:fjoz
ERY T dov KRS B TERES BEA
Ha @) EERS BELY ol 1] J& =
il

. Mol Sl

1. FARHE Y AR

ST Wolke] THAEBH BHIRE KR X
By BEER X%, W%, & kB #3019
FHIER R THEMNSS B BErpEkdA
BES 1:50,0009] #hTAMZH-5] &g BEstd o

)1 BEETER KFER S HHEA A RESs
WENR oY ETEE SFElez 9949,

TH EEER 2 ERRRE ZETiE#(Com-
puter)e] kst RIAE,

2. AN F¥FETH ZR0 Horton-
strabler 3:HI2| 1HMNKE

X 16), A7), U8 #o¥relr] fA3td @\l
o B3 W), @8 FHEE L FTHEEE &
MNHEEREl A FEFTE 150, 000U S ERI S
$RIL 27KFRoNA FJIREE 5KLLES HIE &3l
fom o BER EE X sEE, ST kil
SEMEJ, Tl 2/ WE #3ld 4 BRE
Table-17} 7},

= (16), U7, U)X EiFHE% A.B.CDE %
Fe 8/haREe #RSY ETHERE K9

Table-1. $OKFR2 ETSTHO #HEH BBy #’EIEE? (1 : 50, 000)

~ CIIES: )
\\i 2 ! 3 4 5 ! 6 7
)14 BEETS
" N [ 28 i 6 2 1 ‘ '
» # a] L ] 1.48 l 2.31 2.45 | 11.60 ] |
S 2.86 ] 1.41 0.47 0.09 ] |

—_ 79 —



LERMTES $24%8 552 % 19825 65

N ! s 8 | 3 1 | -

2 % 4 L [ 1.73 ( 5.98] 6.57 26. 50 ‘
sx10 | 1.53 | 1.5 | 0.32 | 0.18 |
No| o | x| s | 1

o) 53 (B F) L | .81 | 3.75 | 4.02 30. 00 39. 60 [
Sx10° ! 2.05 | 0.85 | 0. 50 ‘ 0.16 | 0.12 |
NS 1 6 | 2| 1 ‘ ’

F A A L .02 [ 1.83 | 4.2 } 5.50 | |
sx10 | 6.73 ‘ 1.27 | 0.89 | 0.36 | ]
N f 45 } 0 3 ] 1 }

ERE L 2.21 | a2 | nw } 26.90 ‘ }
sxiet | 573 | v ess | o8 | |
N |76 | 16| 4| 1 j [

X % 2 L 1 1.21 ’ 2.36 ] 7.65 | 14.00 | |
sx10° | 5.56 | 2.01 | 0.57 ] 0.28 E |
N o] 2 7 ! 2| o !

4 3 A L ‘ 1.65 3.55 | 2.80 | 8.53 [ II
sx100 | 665 | 140 |03 | 02 | |
N w2 | 4| 1 | |

EY % L | 1.25 | 4,06 | 10.40 ‘ 44.25 | [
sxiot | 7.30 | 3.10 | 0.77 ] 0.31 | ]
N 80 [ 2 I 5 ] 1 |

ERE L | ez | 7.42 | 6.16 f 48.30 | ’
sx10t | 4.9 | L 0.54 | 0.12 | f
N s } | o | 2| 1 [

z o L | 1.46 [ 2.87 | 4.04 } 32.00 [ 12.20 |
Sx10* | 3.58 | 1.44 ’ 0.75 ’ 0.23 1 0.07 |
N | s ] 2 6 | T 1| i

=245 Lo Les | aaz | 3.53 | 6475 | 1270 | 1640
sx10* | 3.97 1.66 | 1.36 { 0.22 | 012 | 0.30
N | 12 ‘ 4 1 !

& F A L 1.17 277 | 465 | sn30 | |
sxi0t | 179 1.72 | 1.63 0.25 | ]

— 8 0 —



trBo) A Aol K KR )RR

N e ‘ 27 ‘ 6 3 1 ;
= 4 A L ( 1.48 : 4.04 | 5.78 13.20 90, 40 ]
sx10 | 3.96 j 1.3 | 0.40 | 0.10 0.03 |
N | 1,407 1 3 | 79 |6 4 ‘ 1
’;:le 7‘}_;‘ A Lo 161 | 4.02 ] 8.25 I 25.95 68.73 | 85.70
sx10* | 3.59 | 117 | 0.45 | 0.21 0.08 | 0.02

AR ES |1, BIFEER R ) Ease
EMBAAE Vel ERMAEG) S ¥4 Table-2

of kst e,

KRR BEES KRS BEEHET HRdE
TR RV vEb e KRS PEREE E
#7] A8 X @O HRE MIAGR #Hi &

Table-2, Horton| xR0l {k5t EIH¥E X FMENRH (1:50,000)

Zysts] §15te] AKHRAY 13 EE @] KR #
T AR g2 Fnshe Table-33} 2or o

A4 @\l ERKE 0 Wl BEEE

eFz 3o

A% MFEAC Fig 209 WmRez ehi
¢ &g

] m ' % % AW R oE Ja e
® & A ‘ A R e (R
[A‘B | ¢ | D lE | P |N&U|L&U [sau | es | e |Ter
w7 A& |5758 1.215 —0.818) —0.569] 3.248| 1.066] 0.981] 0.862 0.975| 3.370 0.566i 2.904
A & 3 | 6.448; 1,333 —0.979] —0.817| 2,614 0.879; 0. 986l 0.956/ 0.944] 3.792| 0.442 2.408
u % A(EF) | 6.752] 1,230, —0.906] —0.757| 2,562 0.829| 0.968! 0.921 0.972| 3.421] 0.469| 2. 291
b A A | 5.007 1.042] —0.376/ —0.403| 3.274; 0,870/ 0.984! 0.801 0.957| 2.835] 0. 668, 2.387
%3 | A | 6.648 1,369 —0.852) —0.816) 3.398] 0.811 0.992‘ 0.995 0,923; 3.931; 0.442 2.250
1 k8 d | 7.109] 1,426 —1.337) —0.798 3.832| 1.049] 0.999, 0.986 0.994| 4.162| 0.450; 2.855
o X 4 | 5.687) 1.191] —0.559] —0.507| 3.728; 1.092 0.987, 0.889 0.971! 3,290| 0. 602; 2.980
= 7 | 7.6420 1.537] —1.527) —1.012] 4.059 1.045 0.999}0.974 0.994; 4, 651] 0.363 2.843
A A A | 7.290 1,440 —1.211} —0.939| 4.067| 1.230 0.999; 0.907 0.9911 4,221! 0,391! 3.421
7¥ A | 7.488 1.301) —0.91Y —0.667) 3.866] 1.062| .993; 0.833 0.970 3.673] 0.513 2.892
2 A % |7.435] 1.233) —0.722| —0.716] 3.956; 1.173] 0.915] 0.688 0.885 3,432/ 0.489 3,232
4 + R | 6.635 1.327| —1.468 —0.882 3.982 1.009 0.996] 0.921] 0.917{ 3.770} 0.414; 2,743
= g 3 | 7.035 1.208] ~—1.258/ —0.860] 3.832| 1.214] 0,988 0.939 0.999 3.347| 0.423/ 3.367
2 4 A % o | 9950 1.450 —0.954 —0.826( 4,934 1.588 0.999] 0.982| 0.804| 4.263| 0.438| 4.894

Fig.2. Stream length ratio and Stream Conca-

vity relations

—~ 8

Table-3. £ Aol

FHFERE, FHMERE &

THETH.

r oy B 3%

e} it 2 | EEH | BEE | Tak
P | eF ¢gD+F

2 2 A | 0.566] 2.904 1.644
A & ) 0.442) 2.408] 1.016
B &5 oA (B8) 0.469| 2.291 1.074
3 A A 0.668| 2.387] 1.595
3 = A 0.442| 2.250 0.995
32 S A 0.450] 2.855 1.285
9 = 2 0.602] 2.980 1.794
= 7 0.363] 2.843 1.032

1l —




REMTEEE E24% £25 19824 68

2 3 A 0.391] 3.421, 1.338
7+ A 0.513] 2.892 1.484
F 23 A4 % 0.489, 3.2322 1.580
+ + A 0.414, 2. 743i 1. 136
= A A 0.423] 3.367, 1.424
2 7 A % 9 0.438 4.894 2.143
b F A — —  1.395
3. A=

—BRIe 2 WIS WY £%E ek R
G KFER] HY BEE £FT

ARel BT W)l EaRAEE ol o] HE
g,
= AN X 181 A
Lig=ec-px 25)
Su=eb-re (26

47N Su=po-olnz
Yu=Ly-Su
=g(C~DWg(E~F1)
= g(C+E)~(D+F)¥ ©@n
IX NS B A ek @A WES @ET
B Znt 83 2,
Z,,‘=é_ Yu
=g<c+E)i_; g~(D+F)u (28)
IX @A ik @)AR QRS ATERS st
Ln K (25), 26)1 A Thest o] FRA,

Xm=i; Lu

LT

=ecn2 2 29

w1

o ZBE EAEHE =9 X 8)F (29)&

MR #EET (Theoretical profile)ol g 31y 2kRY
WS dend e @)1 HRERE Bt AP
B FEs HNoln = iy FHEEES KK B4
+ EBY + Jdeonz HE FHILZ = FUE
i (Actual profile)o] w]3to] ZEM:YE FrEolz

¥ T At
T SRS RV H%d R @) X Q2D
o fAAF
Z=1-g$C+E (30)

K (29) 9 K (30)-& FEHET (Equilibrium profile) o]
2w g,

el whel JEg BN, Tkl miig
HETE FRT HikelH H3 TERES MRS #
EERE WEL 4 e EAT HEol

A RNy HEEAdA 4 BEHES g
o2 A AR #EMEe BEE 4 .

4, FgES #E
WIS e AUlS ERAEt FraeEr
9 ElgEe 2 HES 5+ At
B S N QOEEY KFERE BES +
Rz, X HZEEH BTEE FHHEsty Table-4o]
Fwstsd o,

Table-4. Yango| EBfs Wl

o mllkﬁr ! 2 s | 4 5 6 7
)11 — l | ] l l

Xm [ 0779 2 156‘ 4,58 8. 881i 16. 467] |
R | | j

Zm ] 6. 906] 1. 1o9| 13. 6655 15. 221] 16. 164‘ ]
4 - u Xm | 0.851 2.778[ 7.139;’ 17.013 39.3631 (
4 A

Zm , 4.821| 9.355] 13.612J 17.613’ 21.373}
AR Xm ( 0. 861L 2143 6. o57} 14, 402; 32, 192[ 70.119

e Zm } a.8771  9.413 13.635[ 17. 563 21.219] 24.619]

5 A a Xm [ 1.028i 2.566[ 4.867,  8.311 13.465‘

Zm l . 373] 22.745| 27, 207‘ 30, ooo) 31, 760}

— 82—



frigel A Sl (2% KRS EIREEIHEE

Xm 0.965 3. }49' 8.087) 19.255 44 510, [
3 4 A : .
zm | 12.820 25703 38.51  SLesy 6473 |
o | Xm ﬂ} 0.58  1.882 4763 11164  25.380) |
2 % A ‘
m | e 4315 16. 765] 22. 474| 26.91 1} 30. 366‘ |
g = u Xm ijﬁ 777777»2.‘7_572?!_5.145] 9.491| 16.708] ‘
Zm ‘ 13. 24‘81 20,621 2. 735‘ 27.01 9] 28. 303. .
N » Xm | o 911 2. 239] 6.758  19.188]  53.385 |
Zm ‘ 12. 176[ 23. 950! 35, 347[ 46, 366$ 57, 033[
Xm [ 0. 762‘ 2.711 7. 6%{ 20. 443‘ 53.044
04 A .
m | 13 oo9|' 22. 731{ 30. oml 35428 39.480 |
] Xm l 0. 783] 2. 309‘ 5 232) 1m.076  22.363]  44. 355}
i 3 Zm ‘ 12. 942} 21. 660‘ 27. 536) 31, 491) 34.160]  35. 946}
e s Xm j 0. 994 3.029} 7.193) 15.714} 33.149’} 68.824i 141. 824
. N Zm J 16.066 26 244} 32.6911 36.777] 3. 366’ 40.990 42031
Xm ] 0. 556‘ 1. 8981 5141 12,973 31 895\ i
+ 7 o4 ] '
Zm [ 10. 884| 20. 471] 28, 908‘ 36.345 42, 8931 L
. g Xm | o0en| 2257 eo0s 14867 35793 85. 256|
= A A -
Zm [ 9, 209| 15. 676i 20. 215] 23 403{ 25. 633’ 27.207,
Xm¢ KP@EHE(km), Zm; % F 5 (m)
Table-5. Yango| T $fli{s
E— e ‘
T 2 3 4 5 | 6 { 7
)14 \\] ( ’ | w
o ‘ Xm ' o.779i 2.156' 4.586. 8.881‘ 16.467[ \
=2 ’ Zm j 11.359] 22.718I 34, 077] 45.436] 56.795$ i
4 = a Xm [ 0.851[ 2.778) 7.139i 17.013‘ 39.363[ t
h Zm |59 0.2 15387 2051 26645 {
Xm | o 861{ 2143 e 057[ 14, 4ozl 32, 1921 70.1 19}
UETTERS) ! .
Zm | 520 w78 15714 20.952 26190 31429
s A a Xm | 1.028} 2566 4.867, 8.311] 13.465;' ,,r
zm | e 138} 36, 276} 54, 414} 72. 552) 9. 690; )s
] Xm , 0. %5] 3. 149] 8.087]  19.255  4d. 510] 1
¢ 4 A 1 1 j
m | o 756J 25,512 38, 28 5. 024! 63. 780: |
o o | Xmo | osey e 4763 11164 25.380 {
2 03 A3 ! J } | i
f Zm ] 12, 122| 24, 244| 36. 366§ 48.488)  60. 6]Oi |

— 83 —



HEE LRGN Hodds B2 Y 1982F 64

Xm 0. 950! 2.527, 5,145 9.491 16,708 $
W = o ! | ) \ }
©oT " Zm | 23.78ﬂ 47. 568, 71.sszi 95.136 118.920; [
___ ) Xm | 05970 2239 675 19.183  53.385 |
= K Zm j 12,579, 25.158 97.787, 50316 62.895 l
I Xm | 0762 271  7.69% 20,443  53.044 |
=2 Zm i 17.392 34.784 52.176{ 69.SéSi 86.960; ;
i § Xm ] o.7s# 2.309[ 5.282‘ 11.076] 22.3631 44.35#
N * E Zm i 19.202] 38. 404 57.608, 76.808[ 96.010‘ 115.31%
. | Xm | o.994j 3.029] 7.193 15.714] 33.149] 68.8241 141,824
oSl AL = H
: T ; Zm | 25.381] 50.762) 76.143} 101.524} 126.905’ 152.286: 177. 667
. *T_Hf?mﬁiin | O.556J 1.8981 5.141{ 12.9735 31.895% [
woToA i Zm ‘ 12.354) 24.703 37.062i 49.416: 61.770[ | -
;751 . Xm ’ 0.671j 2.257[ 6.005| 14.862 35.793] 85.254
= E Zm j 13.118; 26.236) 39.354] 52.472; 65.590' 78.708]
Xm; KEEH(km), Zm; % T & m)
Table-6. TJl} R HEWGE
\\\\\\\i?f?ifil 1 { 2 ( 5 | 6 1 7 ! 8 { 9 | 10 ‘ noloz | s
PEIIES | i
v 2 oa Xm@ ; izq Aq &#1&qzaq { f ‘ |
pA =
| zm | w0 so 200 220 240 250 257 [ | | |
4 - 2 Xm} Lq 4# a# wm}mn}mn]%ﬁ; l ] | J
jzm | 20; 80] 1oo] 120} 160] 170] 17s) [ ’ | 7] |
9z p|Xm i 4.0 9.5 2.5 45.9] 56,0 7@% 8. 5| ) ] ] [ I
& : léo[ 1801 200( 220} 230 240 242i i ’ ] ! [
R Xm; oj L# &q aq aq &q uq 15.5 [ { l !
; .
I Zm { 100‘ 200] 260’ 300] 340] 360] 38 ] ‘ ’ [
Xm 1% 4# aq mq 21.5 27.5 Mq Md 54,5 W# ]
ERE | '
" Zm | sol 280} 380] 480{ sao[ 680[ 7201 780: soo] szo]
] Xm | lq 5.5] 11.9] 2.0 25.5 325 | | ] $
T B A l ] ; -
Zm ‘ 140] 220) 240[ 280] 300 310 | | ‘ { ( (
ij 15] &q 4.5 6.0 zq 94 noJ1eolaq 24.5| [ ]
9 5 2 ‘ ‘ j
Zm } 400] 500} 540’ 560‘ 580} 600[ 6301 650 660] 710] ‘ ‘
Xm‘ uqsﬂ]mq mqsaq3AQMn)wo &q ; ] ]
= 7% |
Zm [ zoq ‘

230) 260‘ 3ool 320! 340 3éoj 380} 410| ’

— 84 —



frigo =] e

of &8 kR ) HhETRE T

|

/Xm | 0.5 1.5 334 8.0/ 15.5 32.9 41.5 5.5 | | l
XA I} s | I | : ! : | i
Zm } 2oo§ 300)' 360} 400{ 450{ 490[ 5oo] 503§ ! t 1 f
| Xm | 0.5] 1.0} 1.5 7.0} n.o} 19.sj 29.0] 43.0} 54.5 60.5£ J \
¥ ! Zm | zoo[ 300; 400} 470? 500 520[ 540§ 560]’ 570|572 ’ }
I xm | 1.55 9.0 23, 5 43 5[ 620/ 98, 5‘ 152, sf 188. 5{ 219, o’ 247.9) 285.5] 3te. 5] 346.5
FEAE Zm J 14oj 240} 340} 400} '\'2{4?| i m480i 540} 56oi 580‘ 600i 620] 630] 635
Xm | 1.0 2.0 3.0 4.0 6.0 8.5,| n.o} 13.5] 15.5) 20.0‘ 41.0} }
[o] i
T A Zm r 601 80; 100[ 129 160I 180{ 19oi 200[ 210{ 2oo|' 240( ‘
- Xm ] 1.oJ 3.5 8.51 13.0 26,0 39.0} 55.0] ! { 1 I { h
= 4 A - ‘
I : 140! 240 300} 340‘1 4oo; 430, 437} , ! j ! ]

Xm ; R FEHEkm), Zm; % T (m)

L Zm (10%m)

FaLl

CISTANZE, Xm (Km]

Fig. 3. Comparision River bed profile at Bok-
wang chun

£ --0.97 -2
=-0.817 .87
ACTUAL  PROFILE ‘

i
4 !
Y15 '[» )
L R PR SR TN |
o Eh) 20 30
CIaTANCE, Kei K]

Fig. 4. Comparision River bed profile at chun
su chun

THLES 24 R(B0) 22 +ESS Table-
5i FRdtgen EHKES & ZRi= EHE
wet R A KFER] e BER TR %
MRl ke TF3te] Table-6o] Fimetgc,

Table-4, Table-5 Y Table-69] & FIfote]

I MIHO RIVER
5 L

s : €=-6306 E=2562
. ’\ D=-5.757

T

!

£20 829 l
i

3

ACTUAL PROFILE |
§

i

DISTANCE , Xm (Km

Fig. 5. Comparision River bed profile at Mi

ho River
Lo ) i T T L 1
’\.jgua_,__&_______g JANGGYE  CHUN
! . THEORETICAL, PROFILE, & == e d
= )
'“14"\A
*;(\.\,~"
w EQULIBRIM PROFILE
™ C=-0.37¢ E=3.214
D=-0.403 F=0.870
£ N
w20 |- .
= (
: %
2 I\ v
&
3. |
.
L ACTUAL PROFILE
o
J3s] ; 1 2 ] T
g 0 20 ER
DISTANCE, Xm (Km )

Fig. 6. Comparision River bed profile at Jang

Gye Chun

FRREBIH R & BRsle Fig.-3~Fig.-152 et

At

— 8 5 —



ABMTRAN $24% F 2% 1982F 65

R A £ SUUBRIM FRCFLE ' ’ !

RAM DAE  CHUN

C=-03852  E=2.398
o= -0.816 Fe0.811

£

e

E = i
E s

=

& F

1 L ) 1 ! N ! N °
0 13 20 30 40 50

DISTANCE. Xm{K:e)

Fig. 7. Comparision River bed profile at Nam

Dae Chun
15
€=-1337 E=3382
5=-0738  F=1C49
£ L
2
S 20 k- -
S
=
= L o
ACTUAL FAOFILE
30
i | ! ; I

9 10 20 30
DISTANCE, ¥m [Km]

Fig. 8. Comparision River bed profile at Bong

Whang Chun
ol T [ T
N THERCETICAL  PROFILE
Ry —
1 e X p
EQUILIBRIUM PROFILE
YEONG DONG CHUN
3t €--05% E=3718 B
0=-0507  F=1082
‘\E, 5 N o
-
)
T
i N
ACTUAL PROFILE
v an
N I} L i ' !
0 He 20 3C

DISTANCE , %m {Km}

Fig. 9. Comparision River bed profile at Yeo-
ng Dong Chun

N D e e e ]
. THEQRETICAL PROFILE “

EQUILIBRIUM  PROFLE e m—e e ey

¢ ==-1527 E=4089
p=-10g F= 1065

FALL, Zm (10%m ]

ACTUAL PROFILE

! ;
0 10 20 30 40 50
DISTANCE. Xm (Km)

Fig. 10. Comparision River bed profile at Cho
River

%}
T

FALL, Zal1m}

ACTUAL PROFILE

G 19 .20 BER) ) 50
DISTANCE , Y [Km]

Fig. 11, Comparion River bed profile at Bo
Cheong Chun

T T T T T

Q
THEORETICAL. PROFILE

1 e ]
EQUILIBRIUM  PROFILE

GAB  CHUN i

c=~0.811 E=3.866
T=-0.567 £=1062

w

FALL . Zm (300}

ACTUAL PROFILE

o

| L ! . 1

3 13 20 30 40
J'STANCE , Xm {Km)

Fig. 12. Comparision River bed profile at Gab
Chun

Fig. 3~Fig. 15744614 & ¢ & At 2|
WHEzEE 2 BUMEhRS HREhR:
A —HEHA Fx A

Z BlE & @) #Ht KUu6)~u8)e Mk

— 8 6 —



fr@Eol v #ESol KT kKol ISk E

- EQUBRAM PROFILE

N

1
220
GISTANCE, m [Km)

‘Fig. 13. Comparision River bed profile at Geum

.
River
BN " T ' !
R YUGU CHUN
N IR __THEQRETAL PROFILE
R S it E T
EQUILIBRIUM PROFILE " r———
o
= 30 |- a C=-14E8 E =3982
o5 D=-0.882  F=1009
2
E
IS
AJ.
-
2
L ~
23 1~ ACTUAL PROFILE i
. ! ) 1 . I
0 10 20 30

DISTANCE , Xm [Km]

Fig. 14. Comparision River bed profile at Yu
Gu Chun

-

2
~. THEORETICAL PROFILE

e e

~NON SAN CHuM

C=-1.258  E=3.852
D=-0.860  F=1.214

ACTUAL PROFILE

'

‘
KR 23
DISTANCE Xm { Km )

Fig. 15. Comparision River bed profile at Non
San Chun

£ K Al JHAe BHEN S EREd e
o RES REV ez HREHMET BN
RN FEE VA H7 dEes B £ ¢
o},

A 23 Hortond) dAle =¥ 7 ad

S5 EpE dRst ZENEENRALl o HZE
= A A9, ol F HREHRY FEEST HER
2 FAAY A5 KU6)~18) EKEe = AR
w7t 5% 0.984, 0.801, 0.9579 <] K&kl {@=Et
gay A 134 A5 HERECT £50.999,
0.986, 0.99491¢ #mal 44 ¢ 4 =t

Fig. 3~157d¢] ERmELHT shif>} AL m
B e & WY Y% TART SHdE
BT ZE RERE/ 1L ad, T KTEE
Jb 18Tt 29 FELRE RS ERAE hRed
2o EEE #ALE RNE~GBez ¢ 5 %
o},

28 2z, Fig. 3~159 #RE R(28)~30)9 H
HAS —HFE & F Ak FF oAd KR B
By B R I RS Bl THEHETR
i 1.00] @ Aolw Emiky sl THIRE
e —EE Aoln,

oz, od I KR BEEFH FTHRLHE
= 2 KRUE F)ITMRERY RREE RTte 18
B A9 E8 WRY BHn #Etas Bk
E &Rt "t

FEH~@ENE FRIE BHRAH hifs T
e et st kRAY EEERAA BE
o] Bix HEEBH BEE HET 57 UTh

N.#% &
SITHRS 130 KRel HT 1X W BRAD
2% WL Hehel B A Bl kT W

o

B HEe O] e RE AR
AR,

1. $RiT/ksRel 13f8 #)ilo) %% Horton-Strahler
o] MR WNBE(,R)E RESS T @)l
EFTEEA ks £ SR 75 Wi TEkst
1.00) 7}7HS) HOBA) —HR-E 293, 138 KRl
e FHETEE U L39%BEA AGR7T KRAHE
Holvh i #d AT HET ¢ doh

2. $HII7K%RS 13/ )12 9 A 2 Horton-Strah-
lere} 3REAIE WEAYH, & HillezFH
RAEHET R AERRE REAYY o @ 2
KR —r WIBREY s RESE |
REEHT s e 2 A GRS HEFIIS EREEET
fhat —Bs FHAzs BERAEES kst
24 KRS BB BEREE: #ER 5

— 87 —



BRI TR EAUE H 25 19826 64

ot

3. Horton-Strahlers] 3kp:flst FHMH)I FTE
o @ille Rl @ERY B FERETS @
R IEe RENE HBENE 98 4+ 9=, &K
Al FRgthithie hEEYY & XE
e B FREEEAS FEct By &
N3 (0.995) HAT & KR FHETHKEE
1.oRT 2 EMmez 2 & A4 @Y
FIpRe) ¥eiE® MRAEl® weAgel WIRel FE
fregol AT 9S8 HET F U

4. Fig. 3~15414 & & Ixo] RA—KFHANAA
#49 KGRE 2oz Yangd HRREiES F
gEESE A —%T FE vz gdenvt
BHGEESE MET 2RE Y2 9ol HR
s, 2 FEREReR WIREE HEEHES
e FIEEY] de Aoz #Edct

PEXR

1. Hack, J.T., “Studies longitudial stream profle
Virginia and Maryland.” U.S.Geo. Sur. Prof.
paper. 1957, pp. 294.

2. Horton, R.E.,

stream and their drainage basins-Hydrophisical

“Erosional developement of

approach to quantitative morphology.” Bull.

Geol. Soc. Vol. 56(3), 1945, pp.
275~370.

3. Horton, R.E., “Drainage basin characteristics.”
Trans. Amer. Geophs. Union, Vol. 13, 1932,
pp. 350~361.

4. Leopold, L.B., and Langbein, W.B., “The
concept of entropy in landscape evolution.”
U.S., Geo. Sur. Prof. paper 500~a, 1962,

5. Leopold, L.B., and others., “Fluvial processes

of Amer.,

in geomorphology.” W.H. Freeman and Co.,

— 8 8 —

10.

11.

12.
13.

14,

15.

16.

San Fransisco., 1945, pp.522~530.

Lewis, G.N., and Randall, M., “Thermodyn-
amics.” revised by pitzer, K.S. and Brewer,
L., 2nd Edi., Mc Graw-Hill, New York, 1961.
pp. 91~92.

Stall, J.B., and Yang, C.T., “Hydraulic geo-
metry of 12 selected stream system of the
United States.” Research Rept., No32, Water
Res, Center, Univ. of Illinois, Urbana, 1970.
vang, C.T., “Potential energy and stream
morphology.” Presented at the 51st American
Geophysical Union Annual Meeding, Sheraton
-Park Hotel. Washing ton, D.C., April. 20~
24, 1970.

BBE, “KET MBUKER BEE Vol 3
1968.

SFEPHBE A 2A, UNEN KR FisEkel M
s W, SEDKRask, $10%, 1%, 1977
& 6F, pp. TI~77,

w8, “miRe Wl HHEETS %
He 9 kESMAREe] Mk TRMIBAIRT,
1980 78, pp. 7~15.

FEEH, “OKEB” WA, 1976, p. 146.
FEEH, EIAKRS] \IITEEY fEst AE
WEkste] AEBE KRLARBEE. E2E FL
28, 19734 3H, pp. 46~59.

FHESE, “CBEAVAMS KT KRS {i
RN W ABLKB& $£28, F15,
19734 65, pp. 95~105.

iree, “NERR WIMERL S
BAokEB R ABE fRCHR HE6E, FIA, 19804
pp. 3~14.

ZHE@N, “HEERY g4 <& ®@)iFE
B HEWR" sERITSe, £214% 1%,
19814 38 pp.64~74,



