BEXRBEREE WX
F28% 619954 124
pp. 107~118

BTN FRmE Ll AL X Brwol et A7
Investigation of Dispersion and Storage Processes of Pollutants
in Natural Streams

® — RBR* - B X Z=x
Seo, I Won - Yu, Dae Young

Abstract

Mathematical models have been developed in which storage-release processes of
pollutants are modeled to explain storage effect of variations of flow and chan-
nel geometry on mixing and transport of polluted releases in natural channels
including low flow conditions. The models were tested by using the laboratory
dispersion data. Comparisons between concentration—time curves predicted by
using the proposed model incorporating two different submodels show that Stor-
age-Diffusion Model seems to be superior in explaining physical processes inside
the storage zone to the Storage-Exchange Mode! even though accuracies of simu-
lation results by two models are about the same. The proposed model shows sig-
nificant improvement over the conventional one-dimensional dispersion model in
predicting natural mixing processes in open channels.
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Table 1. Comparison between Storage—Exchange Model and Storage-Diffusion Model

AR 7Y

Ay 29

R Z 234
A R #2))

e = 2ard
et W 2349 B AR

sEAtolel oj3t

Aol o3

ydao 2 A

yigko g et

3.2.2 A7) g4

e B B RReAE AT oA
BEEDE IR ML SESTELE
shthn Fhgath RRYs A9 el AFnd
o Agasdsy
vlaRt el gk,

Qe Apole] & xR

F=k(C-S) (4)

714 ke FHETEA Sl
SHEAY Frolth

A Jefj M EAAF 7T Al g
2], Fafgoll % BT fHERd o L9E
Aol 4o ZAY A g Zon WA @i ¥
EERel 2sA L. BEH] @ EF o A
Wo] FEEYXE dAsictn 7pgEeh BERoiete]
Q1HE Holl A Hiachio] 9§k sink/source 3yt
& neEtd AR Halme

= ARl A

oS _

S =FP (5)
o ody|M A BFel YREEH 54U 1
o A4 dwdolt & Ak #3 G o

| F BE0| BAS WE R B
& gt

Hri R B D 2 28oAME AY oA
ol EFAY 7|2 ER9 Wk o
2 Fickian4]¢] &xtm 7}
gtk ERoiet AFd e ﬁitﬂoﬂxm A ek
w38 F+ Fickian2le] &ixgz Ay o=
ot
S
0y] v=0

L
W ot

F= (6)

110

A4 &= HgdelMel dREAATO|L, ¥
= ERe Eur e g Fol .
Aol e BEFEol €7 BRD HEo]

o3 0 HE ?4-4 % FAEL Bl HHsE
7 ARl WEke] WREAIThe] AufAl B4 4
4 7]7eba 7}A gt Fickian4le] G&-3 il
elstd A7 o] HEdfyAS

[
(o

T )

oM, 44— B3
Y ST 22A30] AR 24

H
4
I
ro
o
o
2
|o
i ol
=2
(e]
=
)
o]
>
to,
"
4
E
P

b Aelsis %55— £ Aurakeio}
g Az
%q‘ Ans was Ad-a0 n
W52ske] Table 1o 22 8sct.

14
N, mu oo
!

)
ol
N
do
31:
lov
nm
o$¢
o
)
o
i)
FH
j,e
o 4
2

3.3 ¥IH H BERGEG

3.3.1 KRiki#

F0He eggde  fde  FPge,
Dirichlet%! =7|Z7A& L3 7t}

(0, x) =C, D crcdr (8a)

C(0, x)=0 x=-elsewhere (8b)

HEKRIFR e



047]}‘1 Co= M/(Ax 0 AJC)OID% X 7'13]%‘
o edEde| E Tk W 2T s F
2 348 = g w9 Dirichlet®! FAx
===

C(t, £oo)=0 €))

3.3.2 IFs

P Acie R AR-n8 B8] A x|z
e 2 HGEHe] 270 3] EFUdT 4=
o 7R A R sk, o] A9, Dirichlet® %
7|ZAL o 4oz HAE.

S0, x)=0 (10)

LEEHo kTt T BF FEE gor
=

kg 4= 9lg w9 Dirichlet®) FAZ7E &
il

S(t, £oo)=0 (11)

Rr— iR AL A4 mEe] 2o|zAe
A-ng 2o He-of o] L HEH 27|
st e BRdelyt fddtin 7P FEd).
o] 749, Dirichletfl 271Z2#H& 12 2oz H4]
.

S0, x, )=0 (12)

BAzAL EFd-AgiAbol el HmEel A 2]

SHEA FrE HIAEEE FAHE BRe &
o} e Y AR e yEE kg (5
IKeluh miEz)olA EBFo]l &4 & givgs

Neumann#! AAZAc R FAE 4 Jvie 7HA
sloll thg-3 o] YT}

S, x, 0)=C(t, x) (13a)
s =0 (13b)
0y | v=Ls

F28% WO 1995F 121

7ML= Agde] y3ek dolojrt.

3.4 BT Ak
AerE 783 nyge gl 9 EREFe B3
3, B HES iﬁ‘%l’“ 2 Aol ofs A
Zgaghgio] EAZ 7|1 A ARl HE =EF
o] BrFsdtth. Lgjst RIS A1 B ¢
& & T, Seo(1990)0f oajA HEH o
2i7kA] g ol A AT Ak FAsket
of-ge] AT AALE AFez 4%
o] ¥13]dl Stone®} Brian(1963)¢] 674 AFRA%)
%= AFg3lc}h. Crank—Nicholson [afigikd] 7)1 %
gt o] HhE-2 b Alg 3o Folkz] oL}
o, UBEES O(4i+40) 2N o2 Sl
UL O(di+ 429 vlg] 22 A= 7HA 2
°"4 714 die AZHEEeld.
Fofl 2 Agd e AIZE wEe oC/ot
t A Blisnor FABIYNCH, FEIHS
Crank-Nicholson2] o] rhs /e AMEdled H
Al R 4e BR%E Crank-Nich-
olson] ] rfulE/ MRS ALgste] HAIEAC.
ARRelA AFngete FYEHS A5k
sl on, Aol vy HaAA (sl
U o) ol A e} Neumann® ZAAZALE 248
& AHgst ApRslslnt. o]FA AE-3HAl7)
%% SR B A AufRbg el dfqlet
© EiRol disiA Aehd A REOTRR
o I A7 A gEdez FAEN, of
aussianAH 2] A9 ThomasHHol 2ls)
AE FE 4 Atk AE B¥ M= 2Ry L
A A4S source/sinkFd oz QA A4
g mAg & A=sy] 98 F71H Q) grEA4L

Qk‘l}‘n

A2t mEgel Agole 23] Bl 2314
ol MZ-ng 2y sl v FzAy] o
Zoll A A7t oS SRsich. R0t
ol & Tl HaM e U E A
AN ERE S AFugge| gro] Basith e
Mo AFY BgA e dE WA Fetojol s,



°1Z fJaiM = BFUdAMe] wxgte]l Ao £
#ifeR e FAZAc 2 Hasith 2 B

sEe 27| FFXE AMESA A HAEA
o] s Fatal ol& AMgEld BERY F2E Al
3 5 A} ALker e e} ulAE 9.4}
Al Eo] & w7k wrEALS S 2
AT AE Fxe 2AE FRAEEE ghe] 0.001
ool Boln® exFHAE AAsAT. AA-
i 289 73% At WE FEEEE
Arel7] Ystel dyE HA-3] dPAACk s,
Sl Foigo] tistd FUg AT yFEE
89S B FAEVE B A Ao
Agel &, FAel ulg- e FogdlAE 4
& 1070]4e] yERo 2 o] AMsdE A
2187t Bebgstel A e, o)l BAHE A
317) flsted dy7t BT g olsrl HE A Sl
= AR Ergoan any diild nge
e Agste] AU FEE AMIES 2EE
TFAstAr.

4. 28l M 9l HF

4.1 28| Mg

B Aol AdE mye AZS] fsiA
Seo(1990) ) 2aiM 4#FH HAFAEE o] 83
th AEE 472l §Hol-FoE ALZTERE o F
o Add mydA FeEgley, o] 7|&E
9] e olu] Bzl Z47] AAstH Al 269

EA Selehd Mikile] SAste] 2
5\’1‘:1' Mg 2 fERANA 671 o KEE 2
e Alss FAEUed, 13 2 djnd
Fo&z7A AgS FAA T A5,
6-8 & FHog T Aol Arkkf€ol 1.59cem<l
AATE 12 FAz 124 23d 488 79
A AT Agolch. RS A5 /A3
e Ad=E ZA U

Seo9t Maxwell(1992)7} AU (1993)& =
A8 E B3 Hy, 29ED AZaANE
e Agde 3ol ZS FTHe dAvoe
ge] g0l AFHof ARG AegF 7o

12

EASA %1, BRUAT F40) FIFRE 7]
A FAl ALBF Fool TARE B
oh ES ol ohe mE Folge] A5,

= (interstices) o &&= A7}
AFadsg 7k dov, g9l { 3
itz ool o8 AFEANTHE 4
Aoz e vk 9ok
FRARFNM = HPRHPe] §Qol-HoL EHE
e 528 A -3 58l o8 B4 WA
Bipidtel <% frmanE destA Adsr] sk
A, FEdtd dss(ed, &5, AddEd) S
g@olet goAETolA & o] LT & Th
AE oz 7S SH ol FolgAtele] &
B e dEer Wslele Aoz A3
t}h AFadA s g 47IHE e o
2= zloaz 3gort, & A]-zﬂ_/":.l: A% A1
of Ax Td% ;& *}%3}“1‘% Bojo Ap
|8 KEHE 9 #EdE A8 E Table 2°ﬂ Q.93
Al vl 2t Table 20 ~23%F 28 oj7jds
FAA AGH dellAe] e GRS, €
= A" 287t glolA Ak Apd st A 9
g GRS 28 E o] Rsto FAsT
Fig. 20 43¥ 7ake 390a GRiA#9 1t
AQate} ggte] BAE EAEAT Fig. 2914

rlo rir

Fig. 20] th& HZx9} 34 =AlstATh &
dEAERA AN KR P i X}Ef A
Al ZAE AZAE AHgetE m¥e o v A
T gt oY AT e 4EY Br: 2
e, o]#3 24L& Seo(1990)9] WAL F4
Aol ojAzte] B uf o}F mAIE Zlo|lom E
3 Ao ate] W] ol Sojrhe A=A &
Az feet Abrdrt. 53 AJAS] B,
BN R thE g AREEH Y ol
o] Al AZFeate]l e oA Eolrte ol
o}, T3 Seo(1990) 9] RIZtE #Ad] ojshd
Frgro]l oF 5% el WMEsE sEolEa B
g uk ek

C 41 o

N
Rad



Table 2. Summary of Model Parameters Used in the Simulation

Depth(m) A /A
Sers Q K Stroage- | Stroage- k e,
eries
(m®/s) Pool Riffle (m%/s)  |Exchange|Diffusion (m/s) (m?*/s)
Model Model
1 0.0127 0.148 0.022 0.048 0.63 0.69 0.0064 0.00232
2 0.0204 0.155 0.029 0.054 0.61 0.67 0.0117 0.00604
3 0.0255 0.160 0.034 0.045 0.59 0.65 0.0137 0.00557
6 0.0130 0.171 0.027 0.046 0.41 0.43 0.0040 0.00121
7 0.0190 0.179 0.033 0.039 0.52 0.57 0.0064 0.00260
8 0.0249 0.186 0.038 0.045 0.43 0.45 0.0066 0.00204
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Fig. 6. Two-Dimensional Concentration Distributions Computed by Storage-Diffusion Modei(Series 1)
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