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Estimation of Dissolved Oxygen in Streams using Reaeration,
1st Production and Respiration Rates

Kyung Sub Kim' - Sung Gyu Hwang*

Department of Environmental Engineering, Hankyong National University - *Pyungtaek Industrial Complex Management

ABSTRACT : Dissolved oxygen is considered as one of the important water-quality constituents in streams from one century ago and
fishes perish in low dissolved oxygen concentration. Environmental scientists and engineers have introduced the deterministic model to
estimate dissolved oxygen concentration of streams and recommended the use of the Delta Method (DM), Approximate Delta Method
(ADM), Extreme Value Method (EVM) and Optimization Method (OPT) which can be applied in no spatial variation of dissolved
oxygen. The diurnal or annual variation of dissolved oxygen is mainly determined from the parameters such as reaeration rate, 1st produc-
tion rate and respiration rate which are related to dissolved oxygen. Each method was briefly introduced and applied to two sampling sites
of Anseong Stream watershed in this paper. The limitation, advantages and disadvantages of each method were reviewed and analyzed
after running the each method. From these analyses, the benefit-cost approach to estimate dissolved oxygen effectively in streams was
recommended.
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Fig. 1. Running results of each method.
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Fig. 2. Variation of temperature and DO.
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Table 2. Sum of the squares of the errors  (unit : (mg/L)z)

station DM | ADM | EVM | OPT |OPT temp
Gumsuck Stream 11.980 |12.087 | 20.295 | 11.765 9.578
Anseong main Stream | 5.743 | 6.477 | 18.950 | 5.225 4.680

Table 3. Mean absolute errors (unit : mg/L)

station DM | ADM | EVM | OPT |OPT temp
Gumsuck Stream 0.726 | 0.722 | 1.022 | 0.749 0.620
Anseong main Stream | 0.576 | 0.597 | 1.078 | 0.558 0.497
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Table 4. Values of the estimating parameters
parameter DM | ADM | EVM | OPT |OPT temp
ko (/d) 7.197 | 7.427 | 7.197 | 6.553 3.846
Py (mg/L - d) 10.522 | 10.558 | 14.826 | 10.920 | 14.249*
R (mg/L - d) 41.893 | 42.931 |51.272 [ 39.535| 38.620
*£= P(mg/L - d)

3.2.DM gty 2

DM & 42 §&44 ASE o|E3 A=
Hyste o] oA gk 4F HAst k, P R RE
A 02 8, Fig. 3(a)oll REeolxo] DM E'_9] 2|
= OPT Astst HlsAl Yehues A& & ¢
DM ZAFoAe] g9} 4= APESF AFPoH et ¢(2.40
), 4(3.846 mg/L)t A9 £-& & UehiX|g DM A
AAgeeh= O2A orT ARE waY, Hix §F
Aa =7 vehde A7I7F AEAs E}E%
T Aok wEkd DM WS AAl) 7igAl A -85
AMAE FPFFE AR 2ol got 45 ot
o] ol e} HAEATE nAgo R A Ao ¢3}
A5 Hebste] mi/AsE ARSI A7t FojE A
. OPT ZA#olA ¢(2.53 h)2} A4.219mg/L)yS wHe}3lod

_\1

=

rir

wLode me iy

rlr

Cfstel 2 B3| 313 63, 20094 62



15
® DO
—DM
—OPT
Sinusoidal reg
- 10
S
E
(@]
0
0 4 8 12 16 20 24
time (hour)

(a) DM and OPT

15

u DO
——DM_OPT
—OPT
—Sinusoidal reg.

0 4 8 12 16 20 24
time (hour)
(b) DM_OPT and OPT

Fig. 3. Running results of DM, OPT and DM_OPT (Gumsuck Stream).
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