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Improvement in Stream Hydraulic Characteristics Estimation Method for
Modeling Water Quality: Focusing on QualKo
Han, Suhee* / Shin, Hyun-Suk** / Kim, Sangdan***

(L
4
o
oL

o
0,

[o
i
)
HI
¥,
£
Ho
of
Ry
m
il
1o,
o
o
>,

29 B Apodr ARG 48 A fArEe] 44
S

FUSA fAAE) AR B JlEom Agshs ACIEY BEA9 W) wrhs Fesh fA52 A
] 3l

A BRE aeste] gshs Aol SHAS FERE Ei ofBAke Sl 552 A4
ol EAT + AL & 5 Ak B ol 54 iAo BRE AAT 4 £ 2o uhe
A AT S JIREm ole 1 SRR A dSeAE 2t A% FAEE dow
bl me G35l Aol wrk B AAE FolE slelol & Zlow pekH)

Abstract : In this study the estimation method for stream hydraulic characteristics which is served as the input data
set for running QualKo water quality model is investigated. The conventional approach for estimating such hydraulic
parameters is to use the data set from the last cross section in each reach. However, it is shown that in order to
represent correctly flow velocity profiles or the travel time in streams, hydraulic parameters of QualKo model should
be estimated with all cross section data set within the corresponding reach. In addition, the unsuitable estimation of
hydraulic parameters at some reaches has influence on the water quality predictions at the corresponding reaches,

and the errors of water quality predictions are propagated toward the downstream without any error attenuation.

Keywords : QualKo, stream hydraulic characteristics, water quality modeling
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Shin, 1999; Benaman®} Shoemaker, 2004). ©] As 2Ays A= e EAde] 74 4
gk AFES] g FEEYY wEs F Sl mA= FUES tske] Ak Al w)
53] 4 wAUFZo ddE miRFECE & sk 7% 5 A 5o FYEds A4
o], DO, BOD, N, P 5ol thd wr7A5el oidt bl Abske] 2 8ajolof diel.
Aol PEHe] Yk L el £AL A S BHL A8 Sl T
Aabl maels] Qe oleld 24d A7 sl A8uE sEsYRae HEC-RAS
Aoz A3 wyJHSE o]9o kY FElE E8(Hydrologic Engineering Center, 2004)2.
Aol it LuiE olalE whgom Toh fAE = o BES 1970dY W FEEWw SR
e uplasel dig A7k Sdsoler AN Adakdol AgaEds 1495E
. o SEAA vl etk 14 sl A
%S Fasele A mude) A8 AlE AR AU FUR SIS A e
MR el Ew e mRYs) s lge HEC-2 RPe) AwS maolt
a9 54 Auo Fa4, 53 sFUSHl  HEC-RAS o] 9t Ast s wu
B8 7)1z Aol 7184 ol mPel sl o Wa-SHAE FeAWE 4% WP L o
e Fed G P2 & F Ak F A4S AN 5 A FeTEBoln R, 44, 3
W s} golz o B APe BA 0% wH, FaW, WAFY, 74, oA Bt ol
of tigh F& 98 Fpeln, e BE dFAE 1 AAER AHEdrh Figo 12 HEC-RAS &3
& olmd] &4 el ik We 0B o AWA Byl AP wofFa glck
A TR S A S0l glojd] B4
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TADHYS 2t SIS FHEH JHM: Qualko 28 E A2
V= a@’ (1) g T T8 sFEIEAES g FEdS
A= o) gslar ). QualKo 2EL Qual2E =23
D= ¢Q* (2) (Brown¥} Barnwell, 1985)& {to=2 WASP5
o] FHEL HEAA bottle BODY #-& HAUZ,
oA7IM, v, D B Q= T F5m/s), T m) ZF9 A 9%t f71Ee] S gds) ks
2§ (mY/s)S r] st S A7 AAGgGe] W S-guig) oA Lo
G F e S MAUSE BT ¢ RS B
2.2 QualKo st A2 ¥ st Bolr}, 3 P20 R Qual2E EFolA
_ i ARE] Sl el 4 T
Qual =&L& vwa TWDB(Texas Water 8% Azl 3l =8 N } T :TL_ _4
F, AFAAZA, AR s 58 skl gEst
Development Board)ell4] Masch 5(1971)¢] 7} ) o
Holu} A 5771 e MR 92 ¢ J=E=E
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IR 3 Bt QualKo REL A it 98 49
Ho A skdgAdSdd 7 gl AR 9L S ALl A o] 1o} o
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Fig. 2. Conceptual representation of a stream in QualKo stream water quality model
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1992, 1993)< ol&sto] THolt. +3F A= 7Hgstal ARgshs Aol dnbHQl dEQl Aow
= 9sl B 3 dAidA #53 FexHE A AT A 1€ E], 20030 A7,
FHEAREN G R A3 el 2 2004; B, 2005). old & AFelxE A=
AT, "By, Y 5 T 270 R 7] BEHoR AEstal 3= ol o7 il
FHARE AT AR ARl tid Bt o= Aol eakE B 4 3= Aol tid 4
A Ars GsdaARE 9820008 3 = AAstaat sigldh ol& flske] ¢ mdd
=% 5 Ak T2 QualKo®] A&S A% ek AL
TR BEE F5 HuE BHow AAHE 9
3.2 HHes QEgwel AEA Aol TR 0L Aol
HO O L = = =

ZEAGY A A T e gmBae] ®= Agleh. Table 12 9HEAS Bato] 35
Ao gap-9d AT FEo] glon o= ° e fAERPE §E-E5 s B
ARHo g d wuy 2ol QualKod FiL o, Fig. 3& THEAS Fsto] g5¢
Qlextmz AMEsl7] 9ldtolth. QualKool A= # 574 et ARl did G-
&3 nhel go] B4He e fAbPRHreach) = WOITAL AT Table 1ol KNS At
o Ralde] 7+ PrhME Ede GEk-2a) QL AFTFHE] 7EAE —r% Alell A E o] Q=
2 fE-f5 BAS 2= Aos sMgeta gt Fegta fARERPE §EATFES dvleh,
Za]8t A 9 AL7Ee) Z:_JOT‘E HE 2~10km A% Case 13 2& £ ?_:IL"ﬂH HEC-RASS] ZA3z
oly], BA= Faetd gAlTe fime = g TE A AR e A RS
gk e wE e Alo] Lolslx] = 22X Case 12 Z47+o] k4] A7) A3t
g oth 227A] aEele oy ATSS A F dHAANY fFEF-TA 2 fF-FS5 BAE
HE A Ao g fARgR kol o]-gato] AHAg Axtolw Case 2= ZH7te] 44
A= FHIGHS ol SB-9& TAY} 4 fARERe] BE chdHoM e {44 2
A9 SrEetd SALZF AAE uEEs Ao FE-frs WAIE ol8-ste] AT Aotk
Table 1. Flow rate — Flow velocity (V = a*Q"b)
Reach Dist. K-N Case 1 Case 2

eac - a b 2 R*2 a b R2

1 6 0.0631 0.4531 0.0382 0.4259 0.8286 0.0189 0.5294 0.7344

2 3 0.1018 0.3172 0.1324 0.2116 0.7147 0.1108 0.2571 0.8308

3 5 0.0142 0.6729 0.0607 0.3843 0.9283 0.0294 0.4665 0.6931

5 4 0.0523 0.4978 0.0605 0.3668 0.8485 0.0990 0.2856 0.4032

6 8 0.1332 0.3350 0.0153 0.5704 0.9665 0.1012 0.2779 0.6205

7 9 0.0714 0.4742 0.0538 0.3759 0.9261 0.0379 0.4226 0.7476

8 5 0.0115 0.7559 0.0058 0.6477 0.9943 0.0084 0.6048 0.8175

9 5 0.0140 0.7169 0.0794 0.3028 0.8469 0.0126 0.5292 0.4269

10 8 0.0801 0.5576 0.0014 0.8465 0.9900 0.0218 0.4655 0.3534

11 5 0.0423 0.5660 0.0348 0.3767 0.9156 0.0344 0.3849 0.6910

12 3 0.0689 0.4424 0.0459 0.3852 0.9223 0.0672 0.3056 0.7334

13 7 0.0688 0.5142 0.0756 0.2931 0.6232 0.0297 0.4101 0.4151

14 5 0.1006 0.4916 0.1869 0.1812 0.1700 0.0772 0.3010 0.2696

15 4 0.0132 0.6690 0.0391 0.4860 0.4462 0.0483 0.3990 0.1753
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