CASC2D ZHof A7
Distributed Hydrologic Model CASC2D

1. Hag

CASC2De X4$EEZEE YYARE dhof

+99 £ g Bost= EFFH
23 WRSE 7R E 24 (FAE)7)
Hhe] 2x1 RAR 9 23HE(Hortonian)
& 13te ROl

292 O 943 EdrE 23 QO FS
A A7 @ FF @ Nx L HFE S+
Aoz FAEe] 9ttt Z7] CASC2DRYL

Green and Ampt A5, Ao(Diffusive—
wave) A& Y }HEF FHE ZFsIY}
(Julien et al., 1995). 7} &9 CASC2D

_E'.%}_O 01)\3110] Eoo):_/,k_)_:’l_ _7'5;_(_«1 ol 00:],}594
FAHeS 58 Zedlel okt 2450 37}

HAt. CASC2D= Zdo] Wiy °] Z, 7
S8t (U.S. Army Corps of Engineers)®
T AF4 (U.S. Army Research Office)®

A€ 3t g2 LHE o]Fo] St A A
B3 9 YgogE oY A3ts mdato)

A, $AFES PISY 5 YES 54 &
ERLE

A, AFANE 28ste 4, Igx
9] &A1 4t soltt
AdHoz CASC2Dx 3t 42593
H RAFE 296t7] Yt AAH E2F
7ZIRES BBEEEE FAH .
CASC2D$} ]38 the] HEC-1, HEC-HMS
o 72 Mg o2 nuzte] 293 Ao

z*

a A
Kim, Sung-Jun

2§29 AL F2(d, dHFD)ol
oth= Aoltt, o]+ CASC2D7} thE ZHE
Hoh Hojutke Ao oty M 2L W
Hog HIsy Yo A& Yot
CASC2DE= FolA ZAEE gAte g 89
o &5 Hrter] ot AF 4 YA B
EXARA, AFRHE WAL AL}
CASC2D+= AHEA7 A Aste 4T (AR}
A7) w30l FUHoZ FYo| 7Hs3E
2, HEC-1, HEC-HMSHtt= #XR @e ¢
HAEE Q53 Qltk. CASC2DoA 9 A
FA9 Ax=2719 M= 30m - 150meolt},
SUHAQ B2y 29392 A HIWye
e Z4 B2 AdYARE o|gdtd f9ul
AR AN EA ot 2T Wy
AT + Y= 582 AFgit CASCZD
A or Halsle 4o wid
SARE WolEo|EE T H o °‘EP
27 CASCZD—I A e g2 dkn
Y278 7 B3 A3 S AXEE FH
o 3}, Brigham Young W&he] HHFEH
Y FstAFAel st sdE v A
WMS (Watershed Modeling System) 1
go|AE o]gd CASC2DY o8& HE& o
Asttt, o] AHHo| A= AT Yutd
Aokt Bt o HES st
o, 2] AYPaye dhdoR =9
FEE A= o o =4 HrtET ¢

nm lr

ol ir o

o

l‘IF tlo

*AZqetn A9 A4484 538 (kimsj@konkuk. ac.kr)

297



88 24 M 28

ot WMSE GISY #AA 715& 7HAY, &
€ 7 =E JigE Aol ottt WMS ¢IH
#Hlo] A= ARC/INFO2 GRASS GIS AJAH
o228y A BE wol5e CASC2DE
B £ e g 3 ZAoju}, B3] FHAZES
°1°l GRASS GISE CASC2DY| ez aE
FH|sted o$ T=&o] Hty, CASC2D= 2
E FHEEZHSLES A= GRASS
ASCII A= U & st it

the HojAE= #A CASC2DY t}ek
(mdo] 4, a3 J¥AR, E8H2A)E
Argstaat gt

ri’i'
tlo &

2. BSNR
CASC2DE ZolHl 7105 FuH oz
@ 290) dstel gAY, AAR92

rir —_‘E i3 4o
o okl
£ b rg
X o = HL
o MO e =
1o M

X fo m T
® An
X rE
) )

! T ] T
1 r‘*‘“ !
o a : .
? R E L;
Py e T

(13-1) CASC2DOIA HolHZ 12 B2xg

At AHgEo] St (AY-1D HAYopE
9] Rapidan River +9% (300 k)& A2 &
3 gold Z4ARE (mm/h)S lkm HAEZ
Hojz J¥oltt, CASC2DE =9j7|7HE9t
of thfst mdlf HEES 29 4 Qi
d & S0 CASC2DE WMS9 GQUI

(Graphic User Interface)E ©o]&3H AlA

QFSLEEE 297 4

3. ds29

olr

2
=

, GRS

*V" EE ”7] E—V? 7V 0}‘4 A& 9
2 (Ogden and Senarath, 1997)2 1A|7
VAo R TFeAMYTY EokeE WHYE F
1= Penman—-Monteith Z2AHHET
g of g&sta girt,
Penman-Montieth ZHARFET)S 5743
o2 Bysle YARE Q7438 gk A&
W oAb e AR REgo] mEH
o 715X, 18 datEAbE HEAS E3E A
e 7| L 2t 25 AT
T4, &%, duEAL A Yol 7hsst]
% 3R uk B 27} 9ohH Bras(1990)9]
FEUHE o] &3t BY7L Thedth AF B
FL T = Deardorff(1978)7F AIAIE ARG B

03 FASEE Ho v}, A7 A=
of tigt CASC2DY] BAL 2Hlo AXS 4
A717) Yato] e85 of it

ol r\l 0(
T
N ot

o

o{

”
FN

4. Z% AliEInterception) ¥ XM HF

o Ao ojRag o estel neldE

9
2 sof qlth. R WA WARSE B9 A
2YoR BUs| Aol WA 27149
Aekepolt £ WAE 27)dol AP F

=
of A®WHe] T3t 7420 AHo|t} o] =
eS| FHEEER CASC2DY 98



CASC2D ZE2| A7

89

AR ATdt. AW AFHY REzE A
EHA w4 XS sty fete] A&
BEo] AzEy| Ao =gstoiopt = 7

JEREEL
5, E% HE

@A CASC2Dl& 27HA] A& Aol
AEEL it AAs H2Y Green &
Ampt FHolct, o] W g2 HMe
EY I8, L3EFAS, u‘"‘ﬁl:’_}' R e
T, &7 B¢ EH‘?. =7t "asio
F oA e et 7 P Jof HAE =
Eoo“-’v\—fq R -‘—VS“% 7}et Green &
Ampt H¥oltt o ¥
Saghaflan (199’7) A5

_9_?- o}_ﬂ

o o
:oé

Fr‘
ki
N ox M4

stoha 7pAsta Qlok o
Aste7t B 2E 49 E
AofA 9 wojof A7tatct
E2HO0Z CASC2DE AHRE
olLf, FEFHHAA A3t

dMe HEsHA o< E%‘OM.

rlr
A
BN

rlr
itlo

12 12 md > &opo

_IR 08- .
do o -

X
a2

6. Xl&

lob
(]
1

CASC2DeIM = AREEY FHE At
gAtul(Diffusive wave)ol diste] 221 o3
¥ RS JL3kar tk(Julien et al.,
1995). ARTE AL B =2 oH**E«l
DEM(Digital Elevation Model)& 8-8}1L
otk GISE o|&3tH olgt 22 £AA &Y
Aol 7hssttt. AREE dF 455 A
AFsl7] $J3te] Manning 34o] AHEEH, o]
£ Y3A+= Manning 25=AS nol Wist ¥
HER =7 E g8t

299

s} 24 Wil 22 15
AR NS 3EE 7P BER &%

(Kinematic wave) FAXHt} Hojyt} BH.,-
A5 2Yote Y2 FET A= 9
s80] Sab wAe] ugel, B A
golA Y $AF 29E AsiAe Dol
124 2l Bk 2 4 et
—J Hi\ﬂ BAE AAste] F
H glo] CASC2DY Aao] 7}
AL APz A}

=
T

2

M ot do o
m{w

oy J& nlm
1o

(2 oo b rr ok
ol ~

o
S
o
m
iul

bl
a

gl

ol
lok
ol
i

7.

CASC2DI A & Vdi%l
7} $lsted 27kA] W& 4835t
7 HpHe ARE( Headwater)
ofof A3t 1Y FeiE A
o] &ajd 4L w9 A
AZbztAo] aEY YR

i
o)
o
4
o

32
o

w 2 O o

o5
M= Ml’r i3 ﬁ.,ﬁ

_EL

M g0

O ok
oo

gares moaA B o
W—V‘P 24& TE517] HO}@ A7t
. o] Wil ¢

B el Froude
T4 (Hydraulic

>oroh Ny r!o rflo rlo

o Prelssmann 473 3
(Holly et al, 1990; Ogden, 1994)& o] &3}



SR+ NgH 23

129 Navier—Stokes W40 2 Z23}
Ao|th, Preissmann L 31A A
HHoE 0.3%F 9A g BHE o
71 Agsie, 8y axst Ho
Aoz &aA 9t Preissmann &
Froudes7t 19 717t A48 EU4%3
(Meselhe and Holly, 1997). spdtd
3 Thoket Y& E CASC2DAA Azl
25 =Hof it} AFER £ A HEHY, 3
= A b g AUrte B8l Wit 4
A WEEE 7 - st Yot

CASC2DoA Atthe| &3} &2 9H(x,z)
o] 7t Wol &&= ok, WMSE 3HHE
5 3 A% JHREE A= B8
AMEEI T Qlth (™ -3)& WMSOA] spAth

o2 e &

i:l:‘,

]

230 2 Lol o

et I

et {

(18-3) WMS CASC2D0llA2| stME
myol

GIS EE& DEMI 3dE& HAA7I=H
E3| §-&3ltt, TOPAZ 2E(Garbrecht and
Martz, 1997)2 o|2j3t £&Z 5t WMS
Wol Al AHEE T DEMOIAY 22= dlde
A AL F¥stet AAT 3
XA "k old o] FE M FUW
A9 02 HAs= g0 WMSW Ut}
ag-HE 195 2932 it

OF-DHAN ATHEHY A v REL=
o] DEMoJA 28 Aot R=dA o
EolA 8- FHHE Ogden et al.(1994)°]

[CRRE .

AN A5AES AHA 249 Ao,

tle o lo

300

b 3 ¥ oew

o Wwactictio . b Tan

(3-4) CASC2DUIA2| SHHET
DEMZ &% A|Fo] L83 A oqojjre e
BerspA) BHskA 2alA "o WMse sH
FUH H71E DEMOIA WAlsH X8 &
Aoz 28 4 o] 2o W §83htt

8. =2

[

o 2

o2

B2 dFAEY Aol 9t CASC2D
GIS7TIez 394 ¢ dojeAsrE 88
g £ JeE 2 o] o] fth(Julien et
al., 1995; Saghafian et al., 1995; Ogden
et al., 1995; Saghafian and Julien, 1995;
and Doe et al., 1996), o] A4EL E3 &
HEAQ I W3 799 o5& EIT
F5-9 A - 37 W3t 2 vAj= &2y
£ oot = Y=g FAE frh(Ogden,
1992; Ogden and Julien, 1993, 1994).

CASC2DE o8 F9oA AFHos A&
5o} gttt 27 E(Hortonian)oll o3t 42
& 2Yst7] 43t A goM, CASC2DE #
el A ANA FEE B AEsHA 23t
t}H(Johnson et al., 1993; Ogden and
Senarath,. 1997). CASC2D9 94®9 %
g2 7] EgeEAH e EFANE &
ol=d|, 18i ¥ P I 7=
£3] 713 AL 2 Hridi Qloh(Ogden
and Senarath, 1997). CASC2D= E3t ¥
FAEE dFsked I 7HNE E3se
o}, of B2 A P3| HIHE FHOE VA



CASC2D =9l A7

91

RapidanZollA 199549 69Y 2749 A
3 4(Smith et al., 1996a), 2181 5o
< 522 NJ Trentond ZAZ+E A+
dt=d AL v Q. CASC2D= ®E%
199799 Z2e% Fort CollinsolA A€
ol disteq] TAFHEE Yo R 7heet
F9EAY B8] F&o vAE FFS

AES v} th(Ogden et al., 1999),
9. CASC2D &%

CASCODE AMSR7} AR A7 74
g

2 fREY 2EHSES FAAER
4 3t CASC2DE FE&TIAAY 7%
2oy, AU dAAH A
AAstd 2Hgo] 7kt tha B3R WMS
F22Y UEH o] A7t b3 AIAE £ A=

He 1t |o

K1

A
FELAE

(18-5) CASC2D &4 E2x2| o

(k] m)
10. ZE
B9l 7dte] ozt BExg £ERUQ
CASC2DE #F9E4E 37H¥LeE 183l=

301

A (Square—grid)E ol&dth. ol H
2 £ERY GISE o DA FZAA
Zt}. CASC2DE °|§% Aa71A9 d+ts
oj2o] & wf o] 22 HEC-1°|4 TR203%
Z2 7129 AFAQY FERIERTY AEY
< 7ML o2 thA g g grpity
At} CASC2DE &2 AR (1~30%)2 2
FojA 29-& AzH30~150m)2 FA43te] 4
&202 SY¥t CASC2DE AHEALZ 3}od
FY ol AHYolEA ke NHY #
& AT £ J=E Ho g ol
A 9 g oz FEd 4EA
FH 3+ 7] Q& 755t
kel o] 2ate] sfdE CASC2D
o] =g WMS QoA AMSAZE B
g9 Fo] T 9 SYHARY TMFE &
&tk WMSE GISEoA CASC2D9 ¢
gud g ZAet, EYUARE A5ty A
3t 58S AlFstaL ot

CASC2De AFAH A5F-Md4
TRdgEgE o3y 22 AZA Z3HE
AEsi ok, ARE 2o nE HAo] &
2 A 7|Ete] BdS o] gste] mo7p Hr
= Aot} getd, BE JHUAREY EFE
Qo] 7hgsttte Aot 4w BHEY 4
A7 AR7IuEe] GIS9E wob "oy A,
CASC2D+ GIS7Iute] e A%, Aef 9 4
ERESE e A-E Hoid A =+ o
NAZE CASC2DY 373 E4o] oA
o] A dFOoZ = fYAY 753
FHEY ool Hsts 13 4 Qe A

ot

fU ofr Mg ol 4
I

w1

=
= ol e rlo ol

o >

1. Bras, R. L. 1990. Hydrology: An Introduction
to Hydrologic Sciences, Addison—Wesley,
Reading, Massachusetts.

2. Deardorff, J.W. 1978, Efficient Prediction of



92

RN+ NgH 25

Ground Surface Temperature and Moisture,
With Inclusion of a Layer of Vegetation, J,
Geophys. Res., 83, pp.1889~1903.

. Doe, W.W.III, B. Saghafian, and P.Y. Julien,
1996. Land-use impact on watershed
response: the integration of two-dimensional
hydrologic modeling and Geographic
Information Systems, J. Hydrol. Processes,
10: pp.1503~1511,

. Garbrecht, J., and L W, Martz, 1997, TOPAZ:
An Automated Digital Landscape Analysis Tool
for Topographic Evaluation, Drainage
Identification, Watershed Segmentation and
Subcatchment Parameterization; TOPAZ
Overview. U.S. Department of Agriculture,
Agricultural Research Service, Grazinglands
Research Laboratory, EI Reno, Oklahoma, USA,
ARS Publication No. GRL 97~2, p21., 1997.

. Holly, F. M.Jr., J. C. Yang, P. Schwarz, J.
Schaefer, S.H. Hsu, and R. Einhellig, 1990.
CHARIMA-Connected Networks of Mobile—
Bed Channels, ITHR Report No. 343, Iowa
Institute of Hydraulic Research, The
University of lowa City, IA 52242,

. Johnson, B, E., N, K. Raphelt, and J.C.
Willis, 1993. Verification of Hydrologic
Modeling Systems, Proc. Federal Water
Agency Workshop on Hydrologic Modeling—
Demands for the 907s, USGS Water
Resources Investigations Report 93~4018,
June 6~9, 1993, Sec. 8.9~20.

. Julien, P, Y., Saghafian, B., and Ogden, F, L.
1995. Raster—based Hydrological Modeling of
Spatially—varied Surface Runoff, Water
Resources Bulletin, AWRA, Vol. 31, No. 3,
June 1995, pp.523~536.

. Meselhe, E. A. and F. M. Holly Jr. 1997.
Invalidity of the Preissmann Scheme for
Transcritical Flow, J. Hydraulic Engineering,
ASCE 123(7).

. Ogden, F. L., 1992. Two—dimensional runoff
modeling with weather radar data, Ph.D,
Dissertation, Dept. of Civil Engineering,
Colorado State University, Fort Collins, CO
80523, p208,

302

10.

11

12.

13.

14,

15.

16.

17.

18.

Ogden, F. L., and Julien, P. Y. 1993. Runoff
Sensitivity to Temporal and Spatial Rainfall
Variability at Runoff Plane and Small Basin
Scales, Water Resour. Res., Vol 29, No, §,
pp.2589~2598.

Ogden, F. L. 1994, de St. Venant Channel
Routing in Distributed Hydrologic Modeling,
Proc. ASCE Hydraulic Engineering Specialty
Conference, Buffalo, N.Y., August 1~5.
Ogden, F. L., and Julien, P, Y, 1994, “Runoff
Model Sensitivity to Radar—Rainfall
Resolution, J. of Hydrology, 158, pp.1~18.
Ogden, F.L., B. Saghafian, and W.F.
Krahewski. 1994, “GIS-Based Channel
Extraction and Smoothing Algorithm for
Distributed Hydrologic Modeling”, Proc. ASCE
Hydraulics Division Specialty Conference,
August 1~5, Buffalo, N\Y,, pp. 237~241,
Ogden, F. L., J. R. Richardson, and P. Y.
Julien. 1995, Similarity in catchment
response 2. Moving rainstorms, Water
Resour. Res., AGU., Vol. 31, No. 6, pp.
1543~1547.

Ogden, F. L., and S. U. S, Senarath, 1997,
Continuous Distributed Parameter Hydrologic
Modeling with CASC2D, Proc. XXVII Congress,
International Association of Hydraulic
Research, San Francisco, CA, Aug. 10~15.
Ogden, F. L., H. O, Sharif, S. U, S,
Senarath, J. A, Smith, M. L. Baeck, and J.
R. Richardson, 1999. Hydrologic Analysis of
the Fort Collins Flood Flash of 1997,
Submitted to J. Hydrology.

Saghafian, G. and P. Y. Julien. 1995. Time to
equilibrium for spatially variable watersheds,
Journal of Hydrology, 172, pp.231~245,
Saghafian, G., P. Y. Julien and F. L. Ogden,
1995. Similarity in catchment response 1.
Stationary rainstorms:, Water Resources
Research, AGU, Vol. 31, No. 6, pp.15633~1541,

. Smith, J. A., D. J. Seo, M. L. Baeck, and M,

D. Hudlow. 1996. An intercomparison study
of NEXRAD precipitation estimates. Water
Resources Research, Vol. 32, pp.2035~2045.



