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4. Reaeration rate coefficient
5. Dissolved Oxygen
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Fig 1. Sefidroud river study reach and sampling stations
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1. Biochemical Oxygen Demand
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Table 1. Used data to dissolved oxygen modeling in Sefidroud river [14]
12 5 303 oKl 0 lac
Sampling station number " bl Sl dipes b ey eled
Parameter Sampling date  Period n.

12 11 10 9 8 7 6 5 4 3 2 1

uTC,)‘);- S

11 105 11 11 10 10 105 11 11 11 10 10

Water Temperature
121 156 127 233 22 118 40 115 26 116 130 106 2
Flow rate
55S| YFAT ole 31 I'o
81 76 92 78 79 82 85 81 82 89 81 82 I 055 el dotesss

Dissolved oxygen Dec 2007 First Per.

16 14 12 15 15 16 12 12 11 9
BOD
S el
2.0 24 20 29 30 24 30 21 1.1 48 32 58 S Sl
EC

;.;l (‘,‘)\f 4>

275 28 27 25 26 26 25 25 245 255 24 23

Water Temperatu
522 518 533 549 25 509 43 525 42 525 230 513 o
Flow rate 055 0553
03 | YAV & 5
88 90 86 85 91 83 86 90 97 88 91 96 I 055 ‘ b Second
Dissolved oxygen Jul 2008 P
. er.
13 2 10 11 13 11 10 14 12 11 11 10 e oS
BOD
S el
03 03 03 04 08 03 22 04 11 04 30 04 S i
EC
200 21 20 19 18 18 18 19 20 20 16 18 ol e
Water Temperatu
251 246 213 121 30 256 44 202 38 201 516 208 o
Flow rate
0% | \YAY ole °
38 39 40 40 44 44 39 34 40 51 39 43 S O3S sE £ 002

Dissolved oxygen Oct 2008 Third Per.

. | ey 2 S|
34 98 52 42 49 47 48 55 52 62 53 43 et A0S
BOD

S S el
1.7 1.5 20 42 04 21 13 26 1.0 34 29 42 A s
EC
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23 22 21 23 19 22 18 20 22 22 21 20
Water Temperatu
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Flow rate
L;\; \ _ L@}To )
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1 ou
ijflved .og}.l%en‘ Nov 2008
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1. Sum of Square of Residuals (SSR)
2. Standard Error (SE)
3. Mean Multiplicative Error (MME)
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Table 2. Predictive reaeration rate equations for Sefidroud river [17]

Jslee C\jx:..ql 53 ealal 550 0t Aslae slae rU RRTE rU o las
system the of Type Equation Name Eq investigator of NVame Nomber
(st ke e K, =3930 15 oD O*Connor and Dobbins, 1958 1
Conceptual model
Sox el K, =5.026UH CH Churchill et al1962 2
Large rivers
S s Sop sl g syt oW Owens et al., 1964 3
Small and Large Rivers
Sz LSL"‘.“""'"}J K, =5.134UH7"% LD Langbein and Durum, 1967 4
Large rivers
S S 5 Son gladlay, K= aral =i BR Bennett and Rathburn,1972 5
Large and small rivers
Z L . O
Son bl g glanlss,, Ko =4ISBUT BA Bansal, 1973 6
Medium to large rivers e
" s K, =190 "C a5
Gla S slasltss, BL Baecheler and Lazo1999 7
Mountainous rivers P
s K, =51900"H
« T JH Jha et al., 2001 8
. R“‘“)f\r L K, = 4753001
o Sl gl gl IG Isaacs and Gaudy, 1968 9
Recirculating cylindrical flume
s ek K, =4.05UH "5 EL) Eloubaldy, 1969 10
Recirculating flume
o el o K, =3.6UH~"* IS Tsaacs ct al., 1969 11
Recirculating cylindrical flume
T e Ko =1090 0% 708 NR Negulescu and Rojanski, 1969 12
Recirculating flume
e gk K, =4sdu/u's ™ PG Padden and Gloyna, 1972 13
Recirculating flume
S sk Ko =173(SU 4% 0% KO Krenekl and Orlob, 1962 14
Recirculating flume
- K, =186(su )y n! CM Cadwallader and Mcdonnel, 1969 15
b K, =31708 TN Tsiovoglou and Neal 1976 16
Streams '
. ¢ =227008U
S5 sl e =R GR Grant, 1976 17
Small streams
S S sl g K, -8784y " TH g0 042 TH Thyseen et al., 1987 18
Small streams
_ K, = 54350462367 05328 01258 SM Smoot, 1998 19
- K, = 17400 4465070 £ 071 M Mogg and Jirka, 1998 20
Sopslaalag s lag K. = s96(us P52 9015 MF Melching and Flores, 1999 21
Large rivers and streams o T
g)}'.’ slaglss s, K, —H_Ufll]l}f_‘[] FFR) TK Tackston and Krenkel, 1969 22
Large rivers
gt Ka=15tuw'H ELY Eloubaldy ,1969 23
Recirculating Flume PR I
ERE K, =25067(U/H " JU)
D5 SR LA Lau, 1972 24
Large rivers
balas, 5 e Ko =2304000 + 0172 JsU 71 PP Parkhurst and Pomeroy, 1972 25
Streams, Rivers
s b Ko =123"H"" AL Alonso et al., 1975 26
Recirculating flume
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Table 2. Predictive reaeration rate equations for Sefidroud river [17]
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system the of Type Equation Name Eq investigator of NVame Nomber
S S H“sw"’t’."” K, =230000 078 (1 ¢ F )00 ghty 060 TJ Thyssen and Jeppesen, 1980 27
Small streams
<, il K, =0.000025\1 +9F" b 1!
Sz sladiltay, ‘ " ) TD Takston and Dawson, 2001 28
Large rivers
R - I/ 1
lf S K, = (0, P gS/2k, )P 1 GG Gualtieri and Gualtieri, 2004 29
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Fig 3. Values of statistical error parameters in

predictive reaeration rate equations
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Fig 2.Values of predictive reaeration rate equations in

Sefidroud river
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Table 3. Values of error parameters in 13 top performancing predictive reaeration rate equations

SoI3 24 503 0540

Sampling date
VAV oLl \WAY o WAV WA 3l
Nov 2008 Oct 2008 Jul 2008 Dec 2007 Dalas 43
Eq. Rank
PBIAS  SSR sl b PBIAS  SSR sl gt PBIAS  SSR sl gt PBIAS  SSR sl b
1.1 2.3 Prr =32.1 88.5 BL 9.6 8.1 Ko 6.0 6.9 rr 1
-1.8 24 OD -42.8 88.6 IS 9.6 8.2 MF -4.7 7.2 BL 2
0.6 2.4 BL -45.2 89.0 EL1 9.7 8.5 SM -8.8 10.9 OD 3
2.1 2.5 BA -48.7 89.5 CH 9.8 8.7 NR -8.6 10.9 IS 4
-1.9 2.5 IS -47.3 89.5 ow 10.0 9.4 TN -95 11.8 BA 5
-2.2 2.5 EL1 -48.7 90.2 IG 10.1 9.5 CM 9.5 12.2 EL1 6
-2.7 2.6 PG -44.9 90.9 BA 10.2 9.8 JH -11.2 13.8 PG 7
-3.9 2.6 LA -49.3 91.2 BR 10.3 10.2 LA -10.8 14.3 IG 8
-2.4 2.6 ow -36.0 91.7 PP 10.5 10.5 LD -10.6 14.7 ow 9
-2.6 2.7 1G -51.8 92.6 LD 10.5 10.7 PG -10.9 14.9 CH 10
-2.6 2.7 BR -40.7 92.9 OD 10.5 10.7 1G -11.3 15.5 BR 11
-2.6 2.7 CH -49.8 94.2 PG 10.5 10.8 CH -11.9 15.8 LD 12
-3.0 2.7 LD -63.6 99.8 CM 10.5 10.8 BR -16.6 224 JH 13
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Abstract
Evaluation of Sefidroud River’s Re-aerationRate Coefficient

M. Mohammadi Ghaleni', K. Ebrahimi? and M. H. Omid?

Accurate estimation of the re-aerationrate coefficient is very important for the purposes of dissolved
oxygen and self-purification modeling in rivers. The main target of this paper is to evaluate 29 commonly
used re-aerationrate coefficient prediction equations, in Sefidroud River, North of Iran, as a case study. In
this paper, the river’s dissolved oxygen has been modeled involving Streeter- Phelps method. Then the
predicted re-aerationrate coefficient results have been compared with four series of collected and measured
data of the river. The studied reach of the river has a length of 110km, including 12 water quality sampling
stations along that and it is extended from downstream of Sefidroud Dam to the south coast of Caspian Sea.
According to the results, among all equations Parkhurst-Pomeroy equation has shown the most accurate
prediction of the re-aerationrate coefficient values, with the statistical parameters of Standard Error (SE),
Mean Multiplicative Error (MME), Sum of Square of Residuals (SSR) equal to 0.51, 1.05 and 2.35,
respectively. Moreover, results indicate that the river has a high Biochemical Oxygen Demand (BOD) and
also, a low Self-Purification capacity, during September, which is simultaneous with the seepage of non-

point drained agricultural pollutions.

Keywords: Biochemical Oxygen Demand, Oxygen dissolved modeling, Re-aerationrate coefficient,
Sefidroud River, Streeter- Phelps.
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