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An Analysis of Long-Term River Bed Changes using Surface-water Modeling System
(SMS) Model: A case study of the Pochon stream basin
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Abstract

More precise estimation of the bed change, primary cause of flood damage, has been recognized significant for designs of levees
and other river facilities. In this study, the long-term bed change was examined as the application of the relatively new Surface-water
Modeling System (SMS) Model because there has not been broad verification of the model empirically on river of South Korea. This
2-dimensional model was used to examine the bed change of Pochon Stream Basin, a tributary of Imjin River, where heavy rain damages
annually occur. First, in order to verify the model, the simulating period was set from 1986 to 1998 because of the existence of the field
measurements. Cross sectional field measurements of 1986 were used for the initial condition and output were compared and analyzed
with the observed cross sectional data in 1998. As the results of the verification, the comparison in lateral and streamwise bed level
between results from the model and the field measurements showed a reasonable agreement except for the some cases of local scours.

However, in terms of the quantitative comparison, the change of the bed elevations for each cross section for 1998 was rather under-
estimated than that of the field measurements.

Key words : Flood, Long-term bed changes, 2-dimensional model, SMS
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AN HES B3 s¥HFeFY ERdXME 3T d5
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(Environmental Modeling Research Laboratory, 2000a,
2000b, 2000c, 2000d).
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. RMA-2 289] Apufubgdale 4 (1) 22 74 FE

A9 A58A 2 A 2 3) B 22 &%
HkgAoln  o]ls AeE 7=} (weighted residual
method)S ©|-83F A3t AWl oJs) e}, F3tel thsh
ZE-2- Gaussian FEo &t Aol tigh =3 HIA
& 73 ZE AR ofF] Al olof tigl sl
23 (fully implicitio]™ @A 42 Newton-Raphson RHE-
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PAZ F c9gd A= YA A5} ¥ Wil 239
RolE fEiME Ul 1 2 AR AETF Y A=
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A AE e AXg A8, Ee] FAAETE L
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T TE o8 Ff FHse s 9o st &
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AaARE 112 A w99 2831 A3t tE vl
ATFES AWEE o83t Ay HE 39T 23
7 BPE fEike A7 718 BT E3s A8
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Dawast X383} Kajiyama F38¢] A¥}e} v]ws}¥TE. NWS-
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Al, Kajiyama®l]l &3+ F3(107.29 * 108 m3/yr)Roh= Ui~ 2}
Al AE ko2, HEQl ofnlox Z-gH Fho] AFE
Aoz AAHYTE. EZh, Y] AT wEeo] oF
55% A= AL ARSI H-g fEPo] Akl AL
Z Ao Ao 8% ] Ase U 79
TLuE] AR ! o Y YR EE DT,
2001)” o =8 PN FFE dEs FHE
Hog IO, BRARE AEE 22 B 729
AEE o83

TS F3ke e < SRANZEAE (7]
%=, 1986, 1998y #5H F - A 2 HAE ARE °l&
gl eI, F 11263709 =E(node)?} 3,659712] &4
(element)’} AAAEAT (2 2). E3H, SMSZEL AAY71A]
329 B9 (flow discontinuity)®] HAs= AT E FX
58 R3] K322 A3FFEIE YAske A No.67)
& 7o R WIS AR SRR Ul 4
zke] feads T8I (" 2).
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4.1 RMA-2 29|

AYPRRE o] 83l AJHe} 3o FEtadtds 42 7
A%t & GFGENS A3fsla, 2 A3l BIN Hd3} A - 3}
T AAZAY 199 54XIQ] Manning®] Z=AFe} &
FudAT (3 2 ¢ )2 Y43 BC YE o] &3t
RMA-2Z A3 9t} (28 3). £33- AEBFAR 23
oA AZA} A} 70.00 mi/sec ©]8F] M= F-i
A BT A9 AFHEA GpeBE o) V|EREeE A
Blar, 1297E) FEFREA0NA 7)1ER3H(70.00 m*/sec)o
o] FS o]83dl SPIHETS IS AT & ).
RMA-29] A8IA] ARSSE ZEAlE “E13 3| 71E2A
H(A@71%, 1986) o4 HE3F 430 0.033= ARSsHHoH,
dRndAse 289 ARAARE B3A 2B E 3000
Pascal-sece AFESIIT) A2l Me) Sia7AIZRH%] Al
3R A WN0.67)2 FAIETT §17] wiEol] HA| o
sl RMA-2S A3AIA A3FTE AHNo.67) %k
& ARA7Y) SlRAAIZRACE AH83IT). B8 HEC-RAS
2 2317 oA} v|wdt du T 23] od AHYd
e ARH BoEs ¢ 4 A}MH (RMSE =0.12 EL.m).
9] 79 ABFFEE VIESE B v HEPt gleEs
AR SRRl dis) SdskAl AESHT.

4.2 SED-2D 29J

4.2.1 dH7E

HZ], 87AEY] FHAIEE ARSI RMA-2 233 43
Al & ole] &¥alYUE oj83sle] SED-2DE A%AI71E
A3} gFgoz It AZE RAFHIY (newgeo 31) ©|
AAET (™ 3). 2 92 AEA AAAE A8 (newgeo
31Y) & ARBSI 1 oEEl]] 88 dEe] sHMdHES Y
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I 1 780l Cigt f/AL S5

UA] A7 A - (cms) 1A = (ppm)
'87 7.22 24 81.82 262
'87 8.16 48 97.37 284
'88 7.09 24 97.44 284
'90 6.19 24 76.77 255
'90 7.18 48 103.67 292
'90 7.25 72 101.46 289
'90 9.11 96 167.30 362
'90 9.12 120 130.22 324
'91 7.26 24 94.51 280
'95 7.09 24 82.04 263
'95 8.24 48 134.33 328
'95 8.25 72 134.73 329
'95 8.26 96 96.74 283
'95 8.27 120 102.08 290
'96 7.26 24 83.17 264
'96 7.27 48 119.40 311
'96 7.28 72 129.26 323

[ XYZ&hel |
{exam.xyz) |
*

GEO &g
axam.geo)J

&3 siel
(exam.ott)

BCEI Y BINE}2 SED3
(exam.bc) (exam.bin) {exam.sed)

i T
(exam.ot2)

RMAZ2

SOL#g
(exam.sol)

[ cD3t el

newgeo £ ¢l
{exam.cd)

{examnew.geo)

( T 8e J

(exam.otd)

7% 3. SMS 2Ee| APy

A 1987d 7 AAIEE ol&ste] ARKIAS 2403k
2 319 48A17HA] RMA-2E AdAIZH o8, RMA-22] A3
Hrre] 97 A 48717300149 73 97.37 mP/secd
M 90.74ELm)E A7l M) A3FHTR 2o} 9%l
90.71(EL.my| A -3 752 gk 0.71~1.42 m/sec
o] B¥XE Vet 3574 sEREE eldsiAl Bod
2 2A4 RMA-29| o7} s Ad=TaL st
ol9] EEuY (sol 31Y) & o83l FAllE BoE 53
et (3 3).

Ao} AN FEo] ME EHAL Toe oA Ag3sh
AXE U 79 S5T8] 4ES 2 dE 5
£AR T AT, 2001y $EE RpAb-GEF g9}
o] IAE A BA (Q,=35.820" 7, 0: -FHms),
Qs: F-TAFEE (ppm)) 31 AHFSIETE (& 1), ARl
SMS 2EE 0|88t XY FANML A SHAHS 24

— 1

= B a1 A 559 HAYT 0.71~1.42 m/sec] WSS
UERTZ 100 m¥/secS AT tHEYE (Dso)S 2.3 mm
2, HIFS 2,655 ARSI o, S s HPAOE AR
A= Rubey 2l(v, = J(36v2/D2)+(2/3(78—7)/y)gD—6v/D
A7IM, v: FEAATF, kAR SFE, A o
A%, ¢:TH/MEE, D AMFEA A74) o= AL
0.155 m/secE A-839th. 1 &9 JEAE FolA sHPA
o atA] & S HRA e ARE add v
AREL Manualdl X g3k g-& ARESISTE Crank-
Nicholson 63k YZEZIR] 0.67, Zelside] FAE3AT
£ 0.67, 5AAEA Dol g4} EARAHC |8 A 19 102
ZYz2y A3} o187 Vs Bl AS- gPdrRtel tish
A57} e IAZ S=E71EATH (1990004 AR §F
= 3] AR B-5AF YAEEE #5007 mmeE
ARSI, B3 S AEEE 342 Manning®] Xdk3E

FHE AT

SRl sk REAR g2 AR Ui S
AAIEIETE RMA-2 &
o] AL Y Y ARRANX R o] ALEEIS

Fe] Zop) AEkR] goug FUSHA FE8319Her, o
Qe MEFYE AHAA Y 9 -FEFFAdA Joz it
gk FAAEE ARSI

87A%e] sk RMA-2 EojolA] ZAF7tel|Ae] me]ofA]
9} U 7] T5YE 95 mollA HalHoE A7)
H 2ol FHedl AESR - 971 844 mE B
AT BE FOM Hlud 453 FHEEEE VERY
oo}, s 8 gk 0.5~1.5 m/secd] EXE HERNI S
™, No.63 A3 7 AEYn AP = BluE 52 745
S Ve, F AR A-GoX e 557 ©EA
o]l 247 ola) vl Hog Jdert RMA-2¢ BEs)
A Aa}YdS o83l SED-2DE A=t T8 A}
25 EE JEAg e 2o AMERE g B
3l 7k AIESIaL H-AsEE fdo] TUslEE e

S AR8EIT). o)9) o) Cg7dxe] dHRE| 23] s
Hizo] © A2 AP o]dsl s8dre] HIHE
o5 A7} FHEA BosIlen, o] Aol 3|
M%E RMA-29} SED-2DE £xH3 02 o)1t

5. &7|5leHE 24 dt

SED-2D2] 2ol Ay} AR s~ tiAE 34

| AT AR s AE sPdHEals
29 2 129708 Ak X Sl 3R
1.379~3.299 ppte|™ FRFE-TZHS 1.610~9.580 ppt= AHI= A
o}, =3 SPPHEIE AR 0.046~-0.761 mojH S
TR 0.308~-1.549 mB AFAEATE E 2004 BEA 5
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¥ 2. SED-2D A¥an

ol FHET7HNo.67~No.70) ST H(No.52~No.67)
o BHAFE =R (ppt) SPHF3L(m) A= E-Y (ppt) BPIH-F 11 (m)
’87 0.260~0.507 0.010~-0.090 0.280~1.680 0.008~-0.149
88 0.279~0.521 0.000~-0.050 0.260~1.530 0.015~-0.085
90 0.150~0.650 0.012~-0.231 0.270~1.620 0.075~-0.425
9] 0.276~0.467 0.005~-0.045 0.260~1.530 0.010~-0.090
’95 0.150~0.650 0.012~-0.220 0.270~1.620 0.075~-0.425
*96 0.264~0.504 0.007~-0.125 0.270~1.600 0.125~-0.375
A 1.379~3.299 0.046~-0.761 1.610~9.580 0.308~—1.549
I 3. 534 45k
24MNo) | TR m) ,g’f‘j : 4 Wﬂfi W Zedad | aaddsen | edddsh
52 10,400 82.12 81.48 81.81 -0.64 -0.31
A2 B 5 10,440 82.10 81.56 82.21 -0.54 0.11
53 10,600 83.45 81.94 82.65 -1.51 | -0.80
54 10,800 84.15 82.03 83.34 2.12 -0.81
55 11,000 83.77 82.23 83.19 -1.54 -0.58
ARG T 11,100 83.52 82.78 82.41 -0.74 1.1
56 11,200 84.99 82.96 83.87 -2.03 -1.12
57 11,400 84.37 83.73 84.02 -0.64 -0.35
58 11,600 84.37 84.07 84.09 -0.30 -0.28
59 11,800 84.68 84.06 84.60 -0.62 -0.08
60 12,000 85.26 83.99 83.99 -1.27 -1.27
61 12,200 85.83 84.14 84.39 -1.69 -1.44
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