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Calibration of QUAL2E Reaction Coefficients by
the Influence Coefficient Algorithm
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Jun, Kyung Soo - Lee, Kil Seong

Abstract

A methodology based on the influence coefficient algorithm was established for the optimal calib-
ration of QUAL2E reaction coefficients. It was applied to the stream sections from the Chungju
Dam to the downstream end of the South Han River. A water budget analysis using the monthly
records of reservoir inflows and outflows in 1990 was made to determine tributary inflows. Estimated
tributary inflows were used, together with the monthly records of water quality measurements
in 1990, for the calibration of reaction coefficients. Simulated quality constituents were chl.a, nitrogen
cycles, phosphorus cycles, BOD and DO. A sensitivity analysis was made to determine significant
reaction coefficients, and as a result 11 reaction coefficients were selected as calibration parameters,
The influence coefficient algorithm applied to the calibration of QUALZE reaction coefficients proved
to be a useful one yielding a rapid convergence. Each calibration parameter converged to an opti-
mum value within 3 iterations.
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8 2. QUAL2ZE 289 BlE2 A% (Brown and
Barnwell, 1987)

dN/dt = B,N, — BN, (13)
dNy/dt=B,N, — (1— FapA a4)
dPy/dt=azpA— BePy — 0P (15)
dPy/dt= P, + 0/d — ampA (16)
dL/dt= —K,L—KsL an

dO/dt=KxO"— 0)+ (aau— aup)A — K; L — Ky/d
—asPiN;— %BzNz (18)

«q7]A chla @ A% chlorophyll a2 ¥ Z&/9)
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(49]: m?/sec)
49 59 6¢ 74 8% 99 109 119
5 2404 306.4 4382 664.6 184.4 1169.5 86.4 62.2
@ 28.0 453 1813 303.3 48.1 19.1 13.2 7.1
4443 0.8 13 50 84 1.3 0.5 04 0.2
A 14 0.7 9.3 83 2.3 13.6 0.7 0.6
AFH 18 0.9 12.1 10.8 3.0 17.7 0.9 0.8
TEHd 2.1 11 145 129 36 21.1 10 0.9
A 35 17 23.7 21.0 59 345 1.7 15
L3 13 0.7 8.9 79 2.2 12.9 0.6 0.6
Wy 0.7 0.4 5.0 45 13 7.3 04 0.3
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iR 1.01 0.90 130 0.96 1.25 142 167 0.69
234 0032 0030 0022 0144 0022 0044 0117 0025
% 23 0034 0030 0022 0025 0017 0021 0016  0.023
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i B w9l g | V@R | A8
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o - 14 1.6 1.8
o4 - 1.6 1.95 2.3
o5 - 30 35 4.0
Ge — 1.0 1.07 1.14
p 1/day 0.05 0.16 0.5
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F . 00 0.5 1.0
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By 1/day 0.02 0.089 0.4
B4 1/day 0.01 0084 | 07
o] m/day 0.15 0.52 1.83
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K, mg/m?/day| 007 0.7 7.0
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+39% | Ay i azs
A | 71ER] | AR

p 1628 |576 |481 | 0255
chla bewe | 536 | 576 |610 | 0128
o |637 |576 |[453 | 0319
p 0137 |0138 [0.142 | 0036

OrgN
B; |0.144 | 0138 |0.116 | 0203
Bs | 0.0515 | 0.0565 | 0.0760 | 0.434

NH,-N
B | 0.0635 | 0.0565 | 0.0399 | 0418
N B, | 0.0030 | 0.0086 | 0.0217 | 2.174
NO,N| B, |0.0100|0.0086 | 0.0058 | 0.488
B, |0.0081|0.0086 | 0.0107 | 0.302
NO-N| B, |0397 {0399 [0401 | 0010
TN <0.01
p | 00542 | 00545 | 0.0551| 0.017
OrgP | B. |0.0569 | 0054500385 | 0.338
o; | 0.0548 | 0.0545 | 0.0517 | 0.057
P B. | 0.0300 | 0.0324 | 0.0485 | 0571
DisP | o, |0.0324 0032400320 | 0015
p 100327 | 00324 | 00322 | 0015
p | 00866 | 0.0869 | 00876 | 0.012
" os | 00872 | 0.0869 | 0.0841 | 0.036
K, [201 |172 [035 | 0965

BOD
K [218 (172 137 | 0471
K, [873 [841 |710 | 0194
DO K, |85¢ [841 |715 0.165
p |844 |841 |[835 | 0011
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7He AR W HEE BAE9E a8l
FAWE Cot EFREAE PE vhegdt do] 74
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Py, -, Pul"=lo1 Moz P Bis Ba Ba, B 05 Koy Ka,
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1108, AF8-2Fg+ 19904 4 - 1197k AERA
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H O ALY oAl FHAILIU R RS
o1 Hma P 1 Be Bs Bs 05 K Ky K,
m/day | 1/day | l/day | 1l/day | 1/day | l/day | l/day | l/day | l/day | l/day | mg/m*-day

0 052 2.00 0.16 0316 | 0632 | 0.089 | 0.084 | 0010 | 0261 | 0.000 0.700
__1__ 0.15 1.34 0.05 0432 1.967 | 0020 | 0.010 | 0001 | 0423 | 0.000 0.101
T 0.15 1.00 0.05 0.407 1.982 0.020 | 0.010 0.001 0.460 0.002 0.080
T 0.15 1.00 0.05 0419 | 0.000 0.079

2ES YEESAED SEIHED S(E+ED

0 0.35 9.05 2.30 0.94

1 0.058 8.48 1.98 0.72

2 0.026 848 1.98 0.71
——3—— 0.026 0.71
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B 10. #34 ¥ &2lo| 1990V W Wi AF

dx
g %3 2~(Kg/day) Z<1(Kg/day)

A B C A B C
4 7831 7666| 52576| 346| 345/ 1073
5 3422 3333 71355| 281 278| 636
6 | 55627| 54344176859 8163| 8114| 4733
7 | 76440 74590|139964] 3247| 3260| 5423
8 1194917 18753| 31351 1080) 1058| 1496
9 |113833]110354 | 110894 | 83221 8258} 11587
10 6811 6518| b5369| 420| - 216
11 1967 | 1895| 12620| 246| 245| 427
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