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Development of the Estimation Model on Daily Pollutant
Loads for the Watersheds in the Nakdong River Basin

| . Correction and Verification for the Model
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The delivery load data obtained from Nakdong river basin are used for developing the model estimating the daily
delivery load on the main side streams of Nakdong River. The developed model assesses the daily contamination
loads of the main thirteen side streams that contribute to the main stream of Nakdong river. It is developed that
the model using the simplified equation that can estimate the daily delivery loads on the side main streams of Nakdong
river for a period of having no data of the water quality and flow. The developed model for estimating the daily
delivery loads from the main side streams in Nakdong river basin on each item such as BOD, TN, and TP is expressed

as Daily delivery load (Ekﬁ?) = Production load (ka;) X(1-a)x( daily runoff )" The estimated values ob-

average runoff per year

tained by using the model are almost fit to the calculated values (real data) that have been acquired from the thirteen
main side streams in Nakdong river basin. The correlation coefficient values, R, that indicate the correlation between
the estimated and the calculated show over 0.7 that mean the estimated values from the used model are adapted
to the real data except TN values of Nam-river, Hwang-river, Gam-river, We-river. Especially, the correlation of

TP values between the estimated and the calculated implies quite a creditable data to use.

Key Words : Daily delivery loads, Model, Daily runoff, Production loads
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Table 19} Y%7 BEF Faxds 25 44

F8Ad9 BOD #& 9 BHstd FFHsch
Table 19 5 ©ute} Zo] Fa33 @739 %
F 2001 el wlaf 2003 BOD @to] Ao
¥, 53 4572 sFA AR g AX@ &
28 7% 2001d BOD 31 mg/L, 2002d 26
mg/L, 20039 2.1 mg/LE 3inic}t BOD gtol #4
st AEE BT AR WAddd B¢ 2001
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Table 1. Yearly average water quality for Nakdong riv-

er basin
Ttems Branch Streams
(Yearly | Year|Naesung| Wee | Keum [Hwang| Nam
Ave.) chun | chun, lhogang| gang | gang
BOD 2001 1.0 15 50 13 3.1
(mg/L) 2002 1.1 1.7 34 0.9 26
2003 16 16 3.7 15 21
2001 2663 | 2.859 | 9631 | 2.240 | 2.859
TN loooa| 3810 | 4555 | 8881 | 1967 | 3.019
(mg/L)
2003 3.832 4.546 7715 | 1.897 | 3.779
20011 0.048 | 0.024 | 0.725 | 0.047 | 0.126
TP loo02| 0065 | 0.066 | 0.420 | 0.056 | 0.003
(mg/L)
20031 0.108 | 0.078 | 0.398 | 0.048 | 0.137
Itemns Main Streams
(Yearly | Year P ; Wae | Kor | Nam | Mool
Ave.) OONEEL\ 1 wan ryung | gee | keum
o 2001 1.1 24 38 33 33
BOD
(mg/L) 2002 1.1 1.8 3.2 29 2.8
2003 15 2.0 2.8 2.7 2.9
20017 2556 | 3.299 | 5107 | 3.616 | 3.238
™ 2002 2994 | 4051 | 5806 | 4149 | 3.885
(mg/L)
2003 2527 | 3.147 | 3951 | 3675 | 3.304
2001 0.048 | 0.110 | 0.314 | 0.152 | 0.137
P 20021 0.058 | 0.097 | 0.188 | 0.128 | 0.112
(mg/L)
2003| 0112 | 0115 ] 0201 | 0126 | 0.135

o] BOD o wW37Zdsks ddnw 2001¢ 38
mg/L, 2002d 32 mg/L, 20033 2.8 mg/LE 3
o] AME Aoz =AY YT

31.2. & AA(Total Nitrogen, TN)

95 F4XH 2 BF FaxHe d H
TN ¥%X% Table 19 % € ul9} o] BODS}
e e Age Agou, FxFY A 2001d
0631 mg/L, 2002 8881 mg/L, 20039 7.715
mg/LE #4de B3-S vepdsldt a8y 4%
Z 9 F2 XHY TN F374E Adstue
Ay 53 AAAHE poAe o GEH
9 FaAHY TN 4759 WA T 3700
A B v ke HQl BhE gl EFEA Y B4
BE AHINE BE7FY TNgo] AA 8=
ol AARE JE7 #9489 AME FAANE 7t
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et 1.897 mg/L(2003d F7}) ~ 4.215 mg/L
(2002d 99 #E B $5} 2§ FAA
Ao AS- 138H FA A" TN gol 47 2001
W 5107 mg/L, 3616 mg/L, 2002 5.806 mg/L,
4.149 mg/L, 2003 3.951 mg/L, 3.6750 mg/LE
@3 =& g HZach e AFol 9x3 EFX
Ade AL 20019 2556 mg/L, 20024 2994
mg/L, 20033 2527 mg/L= ¥jud ¢ s B

b=

B =59 2Fd FEAs GRAT A
TN #s A¥Ed E5dd AFd59 E4L Hol
e FRAT A= FFe] Add g7
A ol TR F47 da YolAE AdE
ks e

3.1.3. &<U(Total Phosphorus, TP)

S EF FoAH 2 AHE e dxd
BT TP 5% ZAMZ3E Table 194 & & 9=
upe} zrol 5357+ Y49l TP gkol dies] =A
ZAE QG olE Y d=d TP g Au¥r
W g3 72e] 20014 0725 mg/L, 2002 0420

mg/L, 2003 0398 mg/L9} go g F357 4§

A%Aor Fdol ANHT it Ao veky
ok w7l A9 2001d TP ¥ % 0.126 mg/L, 2002

W 0.093 mg/L, 2003 0.137 mg/LE 20029 thx
2 TP #& 29 9t AR 9X3% gAY
7% 20013 0.024 mg/L, 20023 0.066 mg/L, 2003
90078 mg/LE G574 &9 F-FdEd shA
of HlaiAE & e BIA 3E5EL AF A
GA YEE =& TP 58 B9t}

FoAHY A G F AFY F
200191 0.048 mg/L, 2002\ 0.058
112 mg/LZ 200193 20023 ¢ 74

ot 200349 TP #kel W

3 52 TP §&8
o 3 et
2134 2001d 0110
mg/L, 2002:d 0.097 mg/L, 2003d 0.115 mg/L=
TP gkol S7bsteh 73949 AMEd 59 o
FE AfHoz e ag@ALe TP o] 2001d
0.314 mg/L, 2002d 0183 mg/L, 20033 0.201
mg/LE dHd] & FEE Bd. a8y 3F
7 25 A BS ol Zo] JHAA TP v=
7b zEokA 7] Al THEY 2FeNA
Hoge Kol 2 gl wet s &
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Table 2. Optimal parameter for the estimation of daily pollutant loads by trial and error method

. BOD TN TP
items
" a B ¥ a B v a B ¥
Sies (mm) (rmm) (mm)
Naesung chun 0849 | 212 078 | -070 | 212 0.83 078 212 0.76
Young gang 0900 | 212 075 | -059 | 212 0.81 0.85 212 0.74
Byungsungchun | 0896 | 2.19 081 | -021 | 219 0.82 072 2.19 0.72
Weechun 0923 | 279 0.80 028 | 279 0.79 0.93 279 075
Gamchun 0953 | 219 077 | -045 | 219 0.84 0.75 2.19 0.77
Keumho gang 0.875 1.83 0.82 030 | 183 0.82 061 183 0.76
Heachun 08% | 212 081 | -089 | 212 0.81 091 212 0.79
Hwang gang 0862 | 278 079 | -042 | 278 0.83 068 278 0.76
Namgang 0865 | 278 0.74 023 | 278 078 0.80 278 0.77
Kwang rvuchun | 0908 185 0.76 054 | 185 0.79 092 1.85 0.78
Hwapo chun 085 | 185 078 0.72 185 0.83 093 185 0.80
Meelyang gang 0.942 1.85 0.80 0.28 1.85 0.77 0.95 1.85 0.76
Yangsan chun 0.719 3.64 0.82 -0.66 3.64 0.82 0.78 364 0.77
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Fig. 1. Best fitted model for the estimation of optimal
variables(2002, BOD).
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Fig. 3. Verification of the estimated variables (2003,
BOD).



29N BEFFAA
3% 34 mde £4 2 4% 2AAE A
4 F98l E FART Aok AAER
FURsRe QU HAQ PHes umA
A% AZGS 43T 5 Aee BAFT Y
4. 4 &

S$5dTA B R FLAMEY o AR
% A&7t 5 7Hsd BOD, TN 2 TP &9
He 2424 434, BOD 59 A¢ 457 3t
Fa9 AFAGA A4AF F7Fe] 2001d, 31
mg/L, 2002 2.6 mg/L, 2003d 2.1 mg/LE A&
Aoz Zastyth wd 4H9 WM BOD g

o A&Hoz 4 4eae 934 3

9 4RYe HolA ahgtot, 2001

B§ 0725 mg/LE ZAYA RE AF,

F 7bg 5¢ 558 ugon, 30|
TP #& 24t

% #8449 S

A4

(¢4

s

ot of
< do
1) Ho ofn H
H e 1~ln ¢
ey
e
u

,,
flo

&
e
g 2 do

F{F o, ox, of
#o :10 FEL‘ mlo

AR

RINE DB FePTL
deste 9Y KYREE FAE
57 F8AWS tetel Ausdc

o

210

.o] a];g_.o]

P
o

BH . OJ: )\c}- _g_
AAE e 7 58 9 {
AN oo} o] AAeatd A

=

i

S %a%s}wa‘jfy—) = 22 s )« (1-a)x
(wﬁggi )

gle

i oft

Fagd

ol
=

D 94, 1997, $-8viet e +A9%
AH, d=+2483 A, 30(11).

&9 5, 2003, %7 F9 2FAE f2F
e 44 ¢ wrtRd A, SHEAERE
ATFHIA,

ALTER 1995, FAAA 7E(ZAH), §2

AL A, P93
T F, 1991, @AdA FHARARF HH,
FITEeE A, 24(1).

4

2)

3)

4)

5) AHfE 5, 1986, F7) #F A4S A” F2F
T 4, 554 A, 312).

6) Gunnerson, C. G., 1967, Stream Flow and
Quality in the Columbia River Basin, ASCE,
93(SA6).

7) HeH, BEHAKE, 1993, LQYd F&
& FAARAYY FHEEFI:=
p. 1-9.

8) ZH% 5, 2001, G457 FAE LT F AL
AF(ID), SR EHFIATE ATEILAN, NIER
No. 2001-35-627.

9) FHE 5, 2002, GEF FAE LGFeF AL
A, G ERESAFATA AF RN, NIER
No. 2002-31-670.

> o
23(164),



