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Analysis of Stream Physiographic Characteristics of
River Basin by using GIS+
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ABSTRACT

This study proposed the possibility of GIS to analyze stream physiographic characteristics of river
basin which is important control factor in complex water management. Based on five 1:25,000
topographic maps which cover Yengchon Dam area locates upper area of Kumho River, this study
analyzed the characteristics using Arc/Info(UNIX) GIS. Comparing its results and those from the
existing method using digital planimeter, it could conclude as follows; First, as the results of the
analysis of hypsometric curve of Yeungchon Dam area, it has the topographic characteristics of youth
and maturity. And the landform of Yengchon Dam area has developed with regularity when Horton's
three laws on the morphology of stream is applied. Second, the possibility of applying GIS to data
management and utilization is sufficient even if it requires long time to construct topographic attribute
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data. Finally, a further research is needed on watershed direction with landform for the purpose of
A

analyzing water source management and topographic property effectively.

KEYWORDS: GIS, Hypsometric Curve, Physiographic Characteristics

24

}\)
i
o
%.m
N g
I
WS
W B
T T
'~
BN
o =
o 4
o
T o
mﬂ
 F
MH
IGIL
S oo
oo

bol we Akl
3

3

Azel A5E 9
gtk 53] 3

=
=
7

el
T
o H

H, o]

o]

=
=

JRAA

a2 sg i

3

X
;Oﬁ

A

1

b
el
"

o

|

—
o

o)
A

}(basin

A
[e]

¢}

74 AHslope), w9 9]

999 A% (altitude)
o]

kA (basin orientation), -9 <]
(stream order)
!

(drainage area), <9

shape),

7P QAL it

=
=

3}

=N
o
&
~

o

~

X!
o

oy
B

7A
T

B
o

XA

X
Y
o %O
ok -

—_
o

=K

wjr

o

$koy}t  Horton(1932,

dsto]

1l

Wk GISA

54

o A

1:25000 A&

[e]

R

71l ALE-H

3t ESRIAMS] Arc/Info(UNIX)

[s)

ST,

S

=

Ly
a

2 T
=

GIS AN='ls o8-8k Wi

p==d

=N

[}
=%

[

A

pu

.

ato] A A sk of

A3 Shreve(1966)

1] 2]

o ¢

13
oF

2 Strahler(1954)

5
T

o]Zf= Yang¥ Stall(1971)

73 Akl

A

=

=

a2

"= Columbiath
gl

o ol ol

]_

.UI

R

Gl

(198%),
2 AT

=%
L

=
[¢)

]_
|

3t
2ol

Ko

] A

0]

°o]-&

=

=
v A
=

U

3]

Kienzle(1996), 7
o 2]

==
o

f

L

of A€ w3k GIS
-3(1999)

54 97

&l



25

R

9]

o 29

A

o
gk GISAl2=H

oA 32

2

Pl 9% 27
et

S

873

el
o

=
T

[i3
=

i

-

"

o))
fvze]

X

1999).

+od

3

TE JEgg

ESRIAMS]  Arc/Info(UNIX) GISAI~8lE o] &

[}

5% 1:25000 ~

KN
=

EE(TIN: triangulated irregular network)

o]

3

ndZx ol

&

4

17]

R

. o G

g

Far glem soll A+

S

t 7o) ol AAl

5|

azatzbgel w23t

KO

A

)

Plo

-

Tl

o
a

Hlo

8o
™
=
Jai}

&

ojo
A
4

A 4

R Y

Horton Ao 2 W3}

T
H
o)
il
o
Tor

mmﬂo
ra
~
o




26 Analysis of Stream Physiographic Characteristics of River Basin by using GIS
B 1. ATFHAXIAe ztE
& = Sl 5t =t 5 2
AEZ 59 36°14 177 59 36°14 7 177 591 36°03 " 08”7 5-$]: 36°03 08”7
A HA

573:128°58 " 257

T7129°12 7 277

578:128°58 " 257 T78129°12 7 2717

AHE flgke], o] FH(EIA, FAE 5)
H AGARE tracing? T BAPHEES 14
shar g, F4, Ax R FUPE bed

A Bad

1 0 1 2 3 4 5 & Kiomsen W*E
]

(a) 22+ A=

olget NYRHY AT

—

8 2. GIS AlaElE

scanning 2 <S %3 computer filed}s} S T}
222 scanningd Y-S WEAlE center

line 840z F=x3lsle] A =Y

(d) TIN 23



LR PST

o

&3 & A" WA 5 AEs A
vectorizingZrd < $-83tR o T# software
o} @] 7Fsd ARC/INFO formato.2 data
conversions AAEATE E3F DXF formato =2
HEE =¥A4RE HE $H, Ax ke

-

ARC/INFO coverage® formats W73k tha
AR B, AAAZ, pointe] AHA 5 2HE
graphic error®] 43 Fx7k g€ d &
Azsdrt. gy = HYEAEE

transverse mercator(TM)ZF 32 W3t A
T8 thS coverage W9 AFEZE TMHAE
= W7dstar Tic #3Ege] W9 vhs 23
= Fdstion, =2te] AW datart 2t
w92
okl &
Al
s
=

¢

¢

i
&

¢

hiis)
ol

ol

FTh mA o2 FHEA
coverages ¥/d3t= I3t
k2= (edge match)3le] = A
A HEE Tk HETH AR F
W coverages AT o]t 2 X
529 AEiAds =40 E YehlY 17 29

(¢

coverages B3t &t
e
o

KN
=
L

-

o

€rror

du o oo me rf o
[0 14 o
do lo

-

it

5} o=
FEAE o] 27t Horton®] 7S Al
2 Ao g Fao] Jlsa] % ow Strahler

of o8 el Fejsry AL BNT 5
QA Sk el Fess 549 K95
e EASE IAE FHUAE, foio Bt
Fodel W, w9 B9, v nw ¥
of glovl fequlel Arht we ol e
bl HEs} He STt ek B AT
A 125000 AFEE 7w ste] GISAZ
We olgdtel AW fool Feysry 54
2 BAstgon, ATidadel AY54R
He fate] g9 NBES 1Y 3% 2o &
ASGT. §9 1Ee gl Aba) e 7]
2w SAstel 29129 o sEol

& VFAL O P71 SIS PR
o vehle Aow, £5A3H 80 o
sto] wpgshs wel WAES 1Y ) AL
Ak AFsigel AEWE BYY P9 B
e HH= IPAE BYANeE AP
Ggol olF 1hA AE Felske shpel

1. RUSMOIR} B4
Sasode FESH fEAde
AgeA Axsh 1FA e

4 2o o Fo
2 182 o &
4 2 odm kLo

a3 3. fPaxdel 29 Jl=E



Stream
Order

Length of

center(km)
7575
7.168
4975
4.350
7500
7803
16.900
16.735

(kn)
15.750
15.240
13.875
13.455
19.500
19.375
32.975

Length
32.715
PR o]o]x

[

52

(kn)
33.400
33.301
47.000
47108
57.500
57.409
81.550
81.350

Perimeter

(kn)
44.094
44176
67.600
67.832
122.202
122.568
233.946
234.626

Analysis of Stream Physiographic Characteristics of River Basin by using GIS
Area

Method
Conventional method
GIS technique
Conventional method
GIS technique
Conventional method
GIS technique
Conventional method
GIS technique

NO.
Basin 1
Basin 2
Basin 3

Total

28

IH
K1

i
160

70

el

"
T

=
.
s

U
B

[e]

=

o
=

o
A (hypsometric curve)

s
234.6kr(

Liks
Z o
=

=z
=

W
24 71¥E9]

i
" oF
‘mﬂ_ ;io

3 19 404 vERL heh o] v)e

Zk7} -0.28%, 0.01%= HEE

L.

.

233.90km, 234.63kn=Al 7]E9] o]
A o3}

(IS

30 R
i
ol
w
)
TF
o7
T
)
o
™
o7
s
N
2
@)
cY

W E
o
o
N
~
_ﬂy|
W
o
_zT.c
_Z_I
el
~O
)
N
:.L,
ol
ojn

oW

A3t GIS7IW e 284 zhz} 81.55km, 81.35km

T Ay 19 59 Aokt 1

!
ol
)
Hr
zel
il
1A

GIS7|'He] A-&A] Z+2F 3298km, 32.72km=A

w
A
_ZT

!

o ¢

Gt

I

pud

3 GIS”

712 WAl o

214 (Bras, 1990)°]H,

ol

3T A
AL

)

];H_L

652%(¢F 700m) ©]

i

0]
el

94

GIS7] ¥ ol

i

k)
77y -0.95% % AE

yud

l

p

.

3

I} GIS7IHel A2l Z+z} 16.90km, 16.74
2o

]

%)
kmZA 7]1E9]

A

Hp

ox Wy o] glom,

(¢}

71 A

)

A



FE|YEAMNARE o] &5 St [ RN E4EN / N - 2YY 29
IE7F 65%(SF 700m) ©]/dl A 92 w=wd7] A
FE UehiaL d5s & F ATk
E 3. M 7HHY mogt FUtHAEE
(&+91: area(km), ratio(m/m))
Basin 1 Basin 2 Basin 3 Total
EL(m) Conventional GIS Conventional GIS Conventional GIS Conventional GIS
i method technique method technique method technique method technique
area ratio | area ratio | area  ratio area ratio area ratio area ratio area ratio | area ratio
<200 0 0 0 0 0 0 0 0 18463 0.152 | 18524 0152 | 18463 0.079 | 18524 0.079
~300 | 4718 0107 | 4455 0101| 7237 0107 | 7316 0108 | 32825 0269 | 32563 0267 | 44780 0192 | 44334 0.190
~400 | 12562 0285 | 12489 0283 ] 22500 0333 | 22632 0333 | 20370 0240 | 20301 0.241 | 64432 0276 | 64422 0.276
~500 | 13833 0.315 | 13916 0.316] 19943 029 | 19876 0294 | 19213 0158 | 19224 0158 | 53039 0.227 | 53016 0227
~600 | 9038 0205 | 9081 0206| 9360 0138 | 93% 0138 | 11.763 0.097 | 11.823 0.097 | 30.161 0.129 | 30.300 0.130
~700 | 3331 0076 | 3552 0.081| 486 0072| 4912 0072 | 6525 004 | 6607 0054 | 14712 0063 | 15071 0.064
~800 | 0562 0012 | 0593 0013| 2693 0040 | 2710 0040 | 3012 002 | 3143 0026| 6267 0027 | 6446 0.027
~900 0 0 0 0 0743 0011 | 0763 0011 | 0469 0004 | 0483 0004 | 1212 0006 | 1.246 0.005
~1,000| O 0 0 0 0231 0003 | 0232 0003 | 007 0001 0075 0001 | 0306 0001 | 0307 0.001
~1,100| O 0 0 0 0.087 0.001 | 0100 0.001 0 0 0 0 0.087 0.000| 0.100 0.000
total | 44094 100 |44.08 100 | 67650 100 | 67937 100 |121.715 100 |121.743 100 | 233459 100 | 233766 100
1200
1100
1000
__ 90
€
i 800 1
o
5™
Seof
@
w 50 -
20 -
30 -
200




30 Analysis of Stream Physiographic Characteristics of River Basin by using GIS

3. 7o HENSN EHEN ole} o] AA 7 sHAFIE A,
Bl QHddeee] Heeld Sa st uAd 9 SBEEA T3 vl gt

RAS fge] S BAS Agdez gy o0 F W T Ae® AW A,

g 4 d+= Horton(1945) 2 Strahler(1954) €] mN,=A — B-u 1)

st WdE ol &stsloen skl % mL,— C— D-u 2)

A o 2= ]ﬂ?”‘ System(aFz1 €] 7ol A WS, = E - F-u 3)

FE A shpRde R THAA A E

AR ol &3tk A7IM, n= wAsH e L= uAkehd
Strahlerell °]abd 12+ sh2 AFE 2HA] o] FEAH, 5,5 wAshde] Hd Ao,

e 7P 719 s onsh 1313 A B, G D 3 F= 795 4°ﬂ wel 7k A

2 2707F whbd 2xbabd ol wal 2318k 270 A= Aelth A (), 2) 2 (32 A

7} mhd 338bdol ®dh 2 uxtebAH I} uit b S, sk el Wit El atde] At

stxle] whubsl uilzksbio] Hub uxletd B 7“}9% Xl*ff%ﬂﬂm SR Sl

o gre ss bl s saaed e

S 349l W& (law of stream number),

gho] gt “o”é*ﬁ‘ 2% sHETIF HH(law  of
E 4 ¥HY Role HefSNSHLIR 24 B}
-~ Stream Order
No. Method Chagactterlstlc
actor th 2th 3th 4th 5th
. N 87 18 5 1
conventiona { 059 1076 0840  125% .
, Sx107 21.16 853 512 143
Basin 1
N 87 18 5 1
GIS technique L 05% 1.068 0.886 12415 .
Sx107 21.17 859 485 145
. N 137 % 8 3 1
Corr‘%’eetﬂt(')%”a' L 0.446 0.779 1819 2,967 3.950
, Sx107 1592 1012 523 271 134
Basin 2
N 137 % 8 3 1
GIS technique L 0.449 0.784 1.867 2,932 3792
Sx107 15381 1006 510 274 1.39
. N 207 51 10 1
Corr‘r‘]’gtgt(')%”a' Lo 0521 0722 2675 . 17125
, Sx107 3051 1092 744 042
Basin 3
N 207 51 10 1
GIS technique L 0522 0712 2,649 . 17211
Sx107 30.45 11.07 751 042
. N 431 104 23 4 1
Comgtﬂg%”a' L 0512 0.802 1978 5363 21075
- Sx107 2322 982 6.35 2.37 051
olal
N 431 104 23 4 1
GIS technique L 0514 0798 1.9%9 5303 21003
Sx107 23.13 987 6.31 2.40 051




ANE|YRMNAHE o432 SHHAHY NAYH SEHEY / U5l - 2HY 31

average stream length), %42 (3)& 38H31¥ (D), 2), )} 22 e 3ty et &
A o] HA(law of average stream slope) A5 Hste FEXEYdge] APEE o] &
ol skt & 71Ee] PR GIS A2 ol 43 33
kA 2 AFgdRedel dddfe T, s Hadd 9 HEAALE kel #
8 @HE 54 A Seed Hortondl 49k ARAAN A01)-~@) ez fEd
FAAGE olgd ahdel FRAT E 4% A% 4W~E)F 2om, o2 LS ¥
Zo] 521 sHoew FEE 4 e, 2 4 9 a% 63 2t}
5 . 5 577 5
L2 Stream Slopels3, m/m) | 4 -
@ Stweam Length(L, Km)
n [ Stream NumberiN) — . —
2 2 2
10° 10’—\ \\3 0!
2] T -
< 57 5] | s
P 11 -
X i |
= 2 2 . 2 £
< ¢
E 2
- - - 2 o
U ] 10 \ ot
: 1\ - s
P T\ =
Z. = e — ‘
£ 5 5 \ 5
E A . \/9 —
7] |
i \ '. -
2 2 . 0\.I —2
1 1 \ 107
5 5 4 —5
123456789 : 123456789
STREAM ORDER, U STREAM ORDER, U
(a) Conventional method (b) GIS technique



32 Analysis of Stream Physiographic Characteristics of River Basin by using GIS

Ny

71E 2 GISHH

N=17.66320 —1.53900 =« (»=10.999)"

(4)

In L=—1.89650+0.93350 =« (»=0.985)-

7]

(5a)

m L=—1.89310+0.93170 = (»=10.984)-

GIS7] ¥

Ny

7] W

Ny

GIS7| ¥

24~ @) A e wheh &zl
7)1Z0] W GISY)
14 5 978904k AREATY e A
HAEHJQ o, 77 o4 vehd Hhe}
e B
A
A@e] tgHe

AEAE 9 BRAAE
%ol

o7 7

2ol SRS s

sk A Asl 4aHe
A5Gl o)

4882 ey

F_

g

(5b)

S=4.21050 —0.90570 2« (»=0.978):

(6a)

S=4.20740—0.90420 « (»=10.978)

(6b)
%, sl

17t QonE
o ol

=
O

e FRAF st

% shgAs Fo

] =
5 54U4E 718 PHB GISTIEE ol
sfe] 2Ab- BAslgom, 1 A% E 5% 2
skt

£ 50041 vhehdl vksk gl frejel 549
Aol @ FEANE A1ES dHel o
GIS/IMe) A9 eae ¥ u FehwAl
St AA =AM AtE 10%13e) o7
g /Mm govt AXRWRA - F99 B
. f99 PAF 2 e Bm 0~

Basin Method

mean slope(m/m)

Basin

surface  total stream  main stream Mean width Shape factor Stream density
Conventomal o372 0182 2799 0177 1994
GIS technique <9§232> <—O1%)?929> (-2050) <238§48> ?7',14%0) @’(?.82%
Cor?]‘gﬁggna' 0340 0140 4875 0.351 1711
as oo P Sy (e B0 650 02
Copn‘ggggna' 0.318 0.250 6.267 0.321 1543
GSteiole Go1 (s (laon oo (% Coo
o Cor?]"eet’ﬂggna' 0346 0201 7.004 0215 1677
GIS technique (9'23311) (94:131;8) (-33.33) (7111702) ?12816?) (%‘(()3;?1)

k

fi

sorel

2= 71 FEA ] gg GISFEX ] o 249 (%)



33

O_Hﬂ
o) o
Munmo% mowﬁro ok 0
‘,.rLE_u MA_W I‘WE
o j.__dﬂ o M o O %WW_ e
CRCH & o o ™
%_,momm Gl ,_mﬁw%og y = oy 0T .MLW .
S~ b B uir ) i B 2.8 g B
o o_H N ol 3o _lw_u.ﬂ I_z.ew &o —~ = W m — o v o
- z.lr;% - 3 GRS = 3 g =S gs28 o —
Bl D N o 5 g oA ES = &" EZ5E S8
oH ) o = 5.915 = oy £ 5< © onnm.mm S.mm
7 o B W &S 87w 2o X F = It Z i3 > 2 ¢ - 2=
. o O SN EnEh LW = O EEL & Z N 2L
KO oo B2 14 g s — n_moumox el < B NS nm AsgC m..mm
T m.:T_]] w7 L mﬂE_ﬂﬂ ﬂo@ . TR E g~ d.mow sYIW
ﬂ.ﬂﬁnnn_rm 7olr.1mﬁ %&E@LM ).,9.@' ﬂuﬂﬂ. cycwm o s thS ST g
S .49 G) - o,_illrL.\./ %ova io]ut lmm ~ ® e.m. m o TTM
Seed ERY 'IPE Saa =% ESE £ P55 .
©] & do o = o /o KO &Sm = % rﬂae —_
W I B w76 v R =98 % T o= g % & 5280 0o, © %
A uu of Wmouﬂxu = B X KW o = 8 WM_ = 2 .mkc.molo
o8 b i SN gXE 282 48 o228 228°
N ] B . o o }J o 9X:A OC g .8 < u7 g2
oo BT K < Tl X - o?xLJ911 %1 &b g S £ E L ES®
jt K ~ JlE o#o ].I;o 0 Tl o o . — ®© m © S
pul AOWJL ool =) o — & 5 3 — = 9Vh3
B H ¥ w . I Pw o & g 5.1 = 23
o fe Q§MW@woéﬂwLm@.$E Bt W EZ 5 o 52
4 o ©— 2 SR Rehbm WDm
BT T ] s = 23 228 - £ 5 8
T N [y a ! o 8N ySOh NS o2
o 7o T o~ S o= SR 5 E88 ¢ =
s = 0 = sl A e s S = s e 8
- NJA% @A%o_a _ o pmdmod ~ & S
Maﬂio;w%)ﬂ@% wroﬁ;.m T SE 5REZ
@W@ﬂw@x@%a A T A R Zia
Mo ﬂﬁwolm7ﬂoﬁ R iy W
o N xdgigﬁu w R W R xﬁo@ﬁ%ﬂ%%wﬂﬂ
— o J-,._.ﬁ w0 o ) —
%Mﬂﬂ«.@mfmﬂaq 7o o M @ﬁmﬁuggﬁogsvm T ool K
%ma%i%MQa% FE R 5 ¢quﬂaycwﬁo%17 B
ﬂ;ﬂmﬂamﬂ‘b&wﬁ.mﬂr xﬂaog_ﬂ‘_ﬁa ﬂﬂow@@raﬁu%ﬂrul.gl%ﬂw_mmw_ﬂoﬁﬂmﬁuwﬁo w_moi_.
o oo _ Al 1 —
;oL.LﬂVﬂmﬂmﬂ ,md' Wt,,m_.i uuoLLoE.dLloﬁooﬁu_%zmﬂo»oTWumﬂWxﬁ _@ﬁx
_,o@rﬂmevmaPmu e mﬂuﬁafq_ﬂqnhﬁ_égunuA E}Aoo.ﬂog;_l o EFX — %
hL onﬂ X - < = o { o R n} o) mo = =y — ~ N ol
H%A%AEIQnE ) < &L aJMﬂﬂ_s ,@J\Z;_sﬁy@ﬂ -
= utmoﬁrom@mymbﬁu o_uqr%%m - ArxﬁﬂﬂwﬂﬂﬂﬂA il g%%m%% "
17_A| T o ) o o * = = N T ﬂ ‘Mﬂ o 0 N — .Zrl - 1_,N_I
TxalIvTCE . F 7¢uﬂq5wmanwcu§g STeEmL
B SR ! T, S X £ H 9 0 P
% & Pomulﬂ_ﬁlchmgh ) .éa%magaﬁaﬂ)_g?
o wjr oo oF o o = 9% po i ~0 e 9 o Moy = up o X0 Mo = e =B
) = = 00 o » & o X B 5 = < P i A o mK
R _zuiﬂua} - tedi;}%z mﬁo_zﬁy 2R RS o ®
™R o AoEAclLiATﬂNE mm_.o obaoﬂm%]c,_iﬂo%mﬂéG#lEﬂéﬂ}
L= A , R Z o _ﬂﬁo}ovﬂ} e a0 ,%u}%o =
H._L < &o = OE =t 1) OT OW OMD N i o o bo E X s o
T muoqﬁfmaog L,Lzrmﬂmﬂ AN e P o =
oga & & ~ O#E o 0 <0 B ‘._C O# WIA ]yl o) ,_uﬁrvﬂ oT_ X
E%w =7 wﬂogg%aoﬁeggﬂ
& BN o ° vmau#mﬂﬂmomaaoﬂm_ﬂ?d.
oS s gﬂwglﬁﬂ p W
* o7 R @.%Luuﬂ@mﬂ
G
o T+ e op
xr

Strahle
r, AN
N. 19
4. Statistical anal
ysis in



34 Analysis of Stream Physiographic Characteristics of River Basin by using GIS

geomorphic research. Journal of Geology Yang, CT. and J.B.Stall. 1971. Note on
61:1~25. the map scale effect in the study of stream
morphology. Water Resources Research

Shreve, RL. 1966. Statistical law of stream 73766712, TR

number. Journal of Geology 74(1):17~37.




