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Abstract

The cross-section data are generally used for hydraulic and hydrologic modeling. However, when the detailed data
of river channel are required, it is not available to use because of too wide distance of the offset between
cross-sections. Also, the actual form of river channel cannot be reflected with the general interpolation methods which
is considering straight line between acquired points. The aim of this paper is to present an algorithm which is to
interpolate point using bilinear method and to estimate random cross-section between two surveyed cross-section
data. And it is supposed that the proposed algorithm can be able to offer available data for hydraulic and hydrologic

modeling.

Keywords : Cross section, Bilinear interpolation, Hydrologic modelling, River channel

LA &

Q=Y GIS(Geo-Spatial Information System): &-3FA}
5o gt # 9 4o] 7l f-8% B =

b

7 ggRebt Fis] Sk Ak Gisel St &
B2 1990 A= 3ol 4= glon} 20001 o]
< sl AgtEo] Htolls Aevla@dst e 3
LA ZAARE SA Fo] thdek AleEe] Al AL 9l

~1-
om FAR FAETE T e 48 TRk

2008 8 20 A<, 20081 9 182

TAR opell M AZE THEA o= AAF AL ATHAR]
T 9], 2003; ©] 9], 2002; FF, 2003).

TS TRl o] A AAX Gl 7t

~
SEUG A, BRIl AR, £ L sk el
S5} e v A 2895 odrk

EM 57} & d&me] SA4& 2t
ApRe] L5 S| fleirs dE AHelA
¥ AANS ARE o8kl thddk FEle] Bt 1Y

T ooy

;
=4
* WAAAF - AEY st gl E5Fetat 9ALLY (chnaein@hanmail.net)

= _1—(‘)1
S EDREEEE SRS P

105



106

3} e e S Bale] vhitnel e H0s
Anol B4 A5 L Bl P SNl Hlshol
F4 W olgel A% 2L ARl AHH Belo] ol

= SRR, 53] Aol Aol tigk AlaH S
< ADCP (Acoustic Doppler Current Profiler), MBES
(Multi Beam Echosounder) 5=3= SHOALS (Scanning Hy-
drographic Operational Airborne LiDAR Survey)9} 72
FARE gulEo] AEle] AHgE L vl AR o
Fek Ak E Sfate] Fgo] FolshA ke 4ol
CHEHAASAL, 2007).

B3, el 4% sle] SeE may
SR shael AN AZAEE T SAAFAL
Vg 713e] Hrkan @ ¢ gl SHAAH7RA

2

1
ta Uy o z2 o
g 4o off oo

O

<,

W 28
=

. 1
A= BRI EAD ) S

F164s H35% 20084 9J]

2714
0] B3 BEHOR TSI o BEe
SAVHARE Abo]9] Qo] B Pk Gl
2 ANFOEHA GISE Aol MsH] g 3
= e magel s §oldt B0l FsHES 3
Ao ARE AR HATVARE A%He Fel=
EHSP] A% ThFF ool w7 F 2 AT

= bilinear2H7HE o]-8-33Th

o] AAE EFshz QIAte] ol IS W
HA Qo) i QIAGFE At A GA| of
A= 2rds] Aejuid ¢ fls FRoR wolglth(A
A £, 1999)

HZ7H Foll= bilinear, cubic convolution, IDW(Inverse
distance weighting), spline & kriging H7HH o] 0o
o, 25 & AlAe wAA e tigk A e ke A
= =oAL e a9 VISR 1Y 20149
2ol A A} BO] WAIgkE Akl $18te] xigaks w
2hx] 271¢] MEFEZTo] o] Fojzl 3 3 pe] wX|ghs 7|
AFebr] flste] yaks webA 1719] AP EAte] Hast
7, 2o o Ryl tisf WA Bk Asdsiar
LA xisgell OjEiA] BIRS FallEte] AR o)A
Bilinear R.7F7|H-S& A}-8-3151tHSingh, 1996).

2.2 dudE e

a9 3 % a4 T a
bilinear H.717 & Eslo]
o ZAskE =g dHs T
iz ek

17 49] A, B tHaAlolol] AthH o R KE 1.9 A
W "ozl Qleje] ¢ vaS Ads] Slete] At
B witle] M=z dlgE Ao mugks AASSIh
it A, B ©e] Fo] A= JFolstal A dHe B
7o f)x]9F Behd el #=57e] X7k thE ] wfize]]
ATellAE 2 T Fof gk H|E o83t

0

S

o Sy e
ERSEREEEE

[
=4
=g 2 e e

[

i

1’[-4

Fr
=)

b
tlo

sferaigict.



Bilinear H.IFHol 23t o] spdwhH Aol et A+ 107

SIS O W, HSH &

{ 2 O WEES WHOH MEE ‘ sougsh by ’
HE™ HZi=0
' '
{ 2t HETIR0M HEE 2 [ pro—s—— ]
! !
2t B2t IR ES HHOH N
T e
!
[ M= YA ! g |
ROk 2IXI9 BEIIE HS S W 8 5w
: Hi = i — ]~ HEH) % W~ Wi 01— Wi
{ JIE TR HIT 24
44
JE B
e ank
I 4. A F9 GHARE 0] &F B
dE 50l A, B &) 2 47 W, W= 7Hgst
A W, A THFe] @A Py, A TS 8% 259
a8 6. 3k e 2.7 AA]
P, o23E] Wk HolRl $1Ael QIrhvl B whelA A 6. SHAL whle] WoA A
o & Pyl ST A (el 2sle] s vk "olA] A (x4 )
sivkar 24siolom, a9 5= dea 24agS vt o '
iz ek S
N
“. P (xe, yp)
s= ﬁ W ) o
w, ! N
N
N
« B (xs ys
olst e L Bolo] 17l 4] 4 P, FHOR o e 3
S Aol EAsh= A Py~ Pygell didtel 242 dis ¥ 7. A, B A Abelell EA8k= PA

Py~ P& 491 o 2 Ej$ ) Lagke ol

% e
al
e} 7 vwle] A2 9 vl wep mg o Ol el Hes EH%’;XJQOE 757@_6}31@.
27] Wil 2le] the] A=A S fleu= thoh a% 78 B5FE G F s ddske Al
5]

of tg4e Tetat 5 girk webd B Aol Y
6ol Ast o] Whis] ASHES Aol NPk
I et A wloldle] s B2 wek g st A @QF ol8diel ARssn




108

Ya— yB) 2

o Apgel A4 )= FH s & W
Win Phe} 49 ke shotd 29 s
7 Gt A2 glgEe HES dAste] A

et A BHORRE [ o] ARvkE "o
Al WS 48w ¢ dis A4

o

1

™oofh &
HI‘ mw
TS
nJIO‘

=

3. daE]E A8 B uE

b

1 gaEs 74

% Aol A= Microsoft AF2] Visual Studio 6.0 ©]
8ste] 19 99} o] Adua]FE PR OmM, B3kl
AREEE FUHS] T Alolell AAdE A=E e A
2o ALl A QElEl 4 QR Bl BE TR
SA FRIg ¢ =T Stk w3l JHAEe]
18- 18 107 28 sEdAR 7| EAE B Ao A A
= AR dHARE A AHgS)

F-Yl

3.2 gaxgE 5 2 dugs |

2 ATl A AR Egixts = sk Hl7l
= J &5 A, 2000)?LTE1 T 495
%3 F 57 s HEo}O# 1A
] =]

DU

XgA
==

_,d
%
AU
= =
o 2

A HHES At 37y F3t
ol-g3te] 4% o «l ?‘mEE Ao, 1
Ky EH*OW"% 1 st H5H bz s

= eI Sl
Aubg o 2 :Lfﬂ 110, 28 1@, 138 119
vy O™ 110, 28 11, 28 109 dudEs

>{'E o
e =

EN il
ruo |\

F164s H35% 20084 9J]

Al -

x1 [5s ﬁ’éﬂl(Y X)

0 8. = 8.6 60 5 5.50
0.20 49.38  9.80 49.30 9.80 49.78 w.zn 4970 1118 5u. M
6.80 71.91 8.30 77.80 8.18 107.81 .40 115.61 3.98 123.460
3.50 133.41 3.20 163.01 2.90 202.80 3.30 236.50 3.50 237.21
L.00 237.29 7.30 256.61 7.98 2863.61 14.18 279.28  14.20 279.56

4.62 280.21 15.90 282.45 16.20 282.45 16.21 282.80 16.25 283.38

a9 10, AR 94

o offt
ol
Lo

o

o &
n
o,
i,
;

ay)

o rE 1
fo, ¥
QL %2
S L
JPH H o

i3
&
mO
£l
)
i
2
oo
il
o
1o
ol
20
[
o

=D

H g1
*}OH el gs
chAte] o] sl & %91 wsks g s
Fa7] witoz vlobe), kb AEshd
F7H4<1 GIS AF=E o gvhd ]9} 2

o
S
-{n r:L

fo o (= N @\ o mx d
2
M
-3

o] 14
]

THelM ] LA} D}* A FAHNOL, 97 =
obEE WAl tiF LA} FolEo] WHASAI}
AT 20000 T A9 11.8m(AAH S,
2000)914= oF £1%2] WA 2AE YERfaL glof sk
o] FrElEdl o v F-EehA &8 o gl A
o= e

e
re
-
rr
e}
=
o
[40
=¥
i—",
In

- o
2
N
B
)
sk
£ 4
%0,



Bilinear W30l ©Jgh §le] shxivhd Aol ok A 109
| 1 3 I = ,,
“ \ e | \ /
oL A 1S / | J
L \ — ¥y — . /Py |
\ =l ‘\\ / \ﬂ\ ’(// ,‘\ /’/,
e e —— S —
@ 0+000 ASEAHE ® 0+400 ASAH g © 0+100 ASEAHE @ 0+200 *"%L 2]
o N .
fooel | < T /
\\ y/" ‘ \ }/ \ /“ \\ o '/’
\V\\\ f \ // -1 - - / - ,//
\\\ . /’)r’ \\; - /)// \\*\\\\ B 47// = \\\ £ ////
® 0+300 ASTHEHE O 0+100 FH A E) ® 0+200 FH A ® 0+300 FHEAFE
I¥ 1. J9dxs dg 2 dugs 484y
B 1. 9z Fgdde] 9pd Wy vl Az
R 0+100 0+200 0+300
o | 7 EHm) ) b A ) AL 7k ') A
m| BE | F4 | oA | x| QB | | e | ox | AR | F4 | o | o
o hi (m’) H& o whi (m’) H& ch w (m’) Hl&
1] 2075 | 1892 | 183 8.8% | 1783 | 152.8 | 255 | 143% | 1819 | 1668 | 152 3%
2| 4584 | 428.1 | 303 | 6.6% | 4314 | 3845 | 469 | 109% | 4295 | 4043 | 252 9%
3| 7169 | 6882 | 287 | 4.0% | 6925 | 6384 | 54.1 78% | 6856 | 6613 | 243 | 3.6%
4] 9834 | 9682 | 152 15% | 9613 | 9364 | 249 | 2.6% | 9503 | 9350 | 154 6%
5| 12784 | 12742 | 4.1 03% | 1264.0 | 12773 | -133 | -1.1% | 12460 | 12333 | 127 0%
6| 1663.1 | 16644 | -13 | 01% | 16257 | 16708 | -451 | 2.8% | 1594.8 | 1576.6 | 182 1.1%
71 2071.0 | 2087.1 | -16.1 | -0.8% | 2016.1 | 20794 | -633 | -3.1% | 19523 | 1943.8 | 8.5 A%
8 | 24975 | 25207 | -232 | -0.9% | 2453.7 | 2501.5 | -479 | -2.0% | 23359 | 23484 | -12.5 | -0.5%
9 | 30254 | 30489 | -235 | -0.8% | 2985.6 | 30044 | -188 | -0.6% | 2806.0 | 28155 | -9.5 | -0.3%
10| 3582.8 | 3623.5 | -40.7 | -1.1% | 3531.0 | 35575 | 265 | -0.8% | 33004 | 33124 | -12.0 | -04%
11| 41474 | 42048 | -574 | -14% | 4083.6 | 41214 | -37.8 | -0.9% | 38053 | 3822.8 | -17.5 | -0.5%
12| 47185 | 47925 | -740 | -1.6% | 46433 | 4692.6 | -493 | -1.1% | 43189 | 4346.1 | -272 | -0.6%
13| 5296.5 | 5386.8 | -90.3 | -1.7% | 52100 | 5270.5 | -60.5 | -1.2% | 4841.1 | 4880.1 | -39.0 | -0.8%
14| 5881.4 | 5987.9 | -106.6 | -1.8% | 57842 | 5855.6 | -714 | -12% | 5372.1 | 54268 | -54.7 | -1.0%
A, A5% SHITHE Alole] o] vhiS s AR, dare]Es A4-8sto] 49 sy A5
£ dugES Ao EHA GISE HE35lo] HIHEHA el gado] w9 AR siElS e g v
A8H 3 Y= FEl/gaE Bl golst &go| 7} A FAE ey} AEchde] 491 whad 9a)
LS SIITh 7F A Jelgoy gidsie] viaxE H5A1719 5
T I8 Ml T2 22 R 1 R B



110 Zuyel

HH ()
7000

6000 /

5000 ﬂ

4000 -z
m/m/ N

3000 W/W/-

2000

1000 "‘)/m/

1 2 3 4 5 6 7 8 9 10 11 12 13 14
+HEIFm)

28 12, 04100 A 9 v

H A ()
7000

6000 xﬂ
5000 E/H/

4000 - g
n/ﬁ/ =My
3000 m/
2000 ./,‘/f

1000 /

1 2 3 4 5 6 7 8 9 1011 12 13 14
=57t m)

a9 13. 04200 A $98 @

W (o)
6000

5000 /m

4000 /

/m/i' - P
3000 / =44
2000 /W/W/‘
1000

1 2 3 4 5 6 7 8 9 1011 12 13 14
=St Fm)

% 14, 04300 AF F9E A

>
N
fo, Lo,
BN
=
&
[
e
>
rlr
12
=
2
)
to
i
f
o
=

F164s H35% 20084 9J]

%714
Pk,

npxeko R, AN eaLeEe AZeh AlolelA &
A Z o) FAY wake Wda %8

Asiglont oleld FAl F5 A%} A7
2 7
[

—

e, PEs, AYE, e, 2714, 1999, “GSISEHE oA
Kriging B 7PH& o] &3 01550 19l uj&apabAol] 93k A",
slp2gkats] 7] A|179, 33, pp. 273-282.

uke-g 71:9, o]@9- 2001, DTM BV EFe A4

Aol A3 A, FxAYFPR, A 9H, 13,

pp. 39—47.

3. o], AEA, A8, %714, 2002, “GIS7]Hel A Voronoi
Diagram< o83 313212 DEM A4l #3 7, =GIS
83|14, A 109, 33, pp. 439—453.

4. A% 2003, Landsat %347 Pycnophylactic 2.7+ &arg] S|

3 TAGE A - A=A BEAAY S FACE, Sy

13k A 119, 23, pp. 17-28.

, A4, 2003, “GIS 7)¥ke] B4 w3 74

A28l N, F %] S 3 7HE H &) 3=,

. 35—40.

. 2004, “32+¢) Virtual GISE o]-&-3+ =A|akd

TE, OFEE = E, Al 249, ABE, pp.

Do
-

"

L O, o ol
N on
5
OS ox,
N

R
= :
AC)

24

i

N

3

o,

=) ?01

[
S

i oodl = oo oxl X lo
o
ol
ol
>,
o

ACH

>
[
o)

363-371.
7. AEEEA, 2000, SEHSFH YA, AAFTTEA R

=7 ,

http://www.wamis.go.kr

8. A AAL 2007, SFHAFALE Bl & Bk o
74 A E AL pp. 243-254.

9. AMAFTE, 2000, FFTERAITH (THH), AH T p.
48,

10. Singh, V., Kluwer, 1996, “Geographical Information Systems
in Hydrology”, Kluwer Academic Publishers, pp.175—194.

11. Venkatesh Merwade, Aaron Cook, Julie Coonrod, 2008,
“GIS techniques for creating river terrain models for
hydrodynamic modeling and flood inundation mapping’,
Environmental Modelling & Software, 23:1300—1311.

12. Venkatesh M. Merwade, David R. Maidment, John A. Goff,
2006, “Anisotropic considerations while interpolating river
channel bathymetry”, Jowrnal of Hydrology, 331:731-741.



