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Desired output
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#5819 Ky 6 B o CEp S o P sy,

(m?s) U-(mis) Umis)  H(m) W(m) 22
2312 1 3/82 0/070 0/29 0/81 37 Amita River 1
30/2 1 3/96 0/069 0/42 0/80 42 Amita River 2
17/5 1/40 375 0/057 0/42 0/30 12/8 Antietam Creek, Md. 3
101/5 2125 312 0/098 0/59 0/98 2411 Antietam Creek, Md. 4
20/9 2125 2/89 0/085 0/43 0/66 11/9 Antietam Creek, Md.” 5
25/9 1/26 378 0/069 0/62 0/48 21 Antietam Creek, Md. 6
13/9 141 3/66 0/045 0/29 0/42 20 Bayou Anacoco 7

5/8 141 3132 0/024 0/32 0/45 17/5 Bayou Anacoco 8
32/5 141 3/69 0/067 0/34 0/94 25/9 Bayou Anacoco 9
39/5 141 3/86 0/067 0/40 0/91 36/6 Bayou Anacoco 10
5417 2/46 317 0/031 0/20 1/40 33/4 Bayou Bartholomew, La 1
219 1/08 2/78 0/553 1/29 0/85 1317 Bear Creek, Colo.” 12
88/9 121 3/66 0/138 0/74 1/95 75/6 Chattahochee River, Ga" 13

166/9 1/57 3/63 0/094 0/52 2144 91/9 Chattahochee River, Ga 14
14/8 1/25 373 0/069 0/21 1/16 48/5 Clinch River, Va 15
1017 114 3/85 0/069 0/35 0/61 2817 Clinch River, Va" 16
40/5 114 3/16 0/104 0/75 2145 57/9 Clinch River, Va 17
36/9 114 31 0/107 0/66 2141 53/2 Clinch River, Va" 18

7 131 3/91 0/044 0/31 0/26 13 Comite River 19
13/9 131 3/62 0/056 0/37 0/43 16 Comite River 20
69 131 4122 0/039 0/36 0/23 1517 Comite River, La 21
40/8 2125 411 0/064 0/23 0/69 422 Conococheague Creek, Md. 22
29/3 2125 4/8 0/081 0/15 0/41 4917 Conococheague Creek, Md. 23
53/3 1/31 3/64 0/081 0/63 1/13 43 Conococheague Creek, Md.” 24
16/8 2/54 3/53 0/08 0/2 0/49 16/7 Copper Creep, Va. 25
20/7 2/54 3/88 0/116 0/15 0/38 18/3 Copper Creep, Va. 26
2416 2/54 3/58 0/08 0/24 0/47 16/8 Copper Creep, Va. 27
20/8 1/26 3/15 0/101 0/49 0/84 19/6 Copper Creep, Va. 28
1/9 1/09 3/85 0/062 0/25 0/31 14/5 Difficult Run, Va. 29
139 1/08 3/76 0/14 1/01 0/58 25 John Day River, Ore.” 30
65 1/89 2162 0/180 0/82 2147 341 John Day River, Ore.” kil
711 113 4128 0/053 0/39 0/22 15/9 Little Pincy Creek, Md. 32
2213 1 3137 0/002 0/03 2074 80 Minnesota River 3
34/9 1 3137 0/01 0/14 274 80 Minnesota River 34

23712 1/44 3/58 0/041 0/56 19/94 71172 Mississippi River, La" K
4577 1/38 4/68 0/069 1/05 4/94 533/4 Mississippi River, Mo” 36
3741 1/38 41 0/097 1/51 8/9 537/4 Mississippi River, Mo” 37
465 1/35 4/36 0/066 0/89 2133 183 Missouri River 38
892 1/35 4/15 0/078 1/53 311 197 Missouri River” 39
837 1/35 4/03 0/084 1/28 3/56 201 Missouri River 40
3718 1/28 4/48 0/052 0/26 0/55 48/7 Monocacy River, Md.” 41
41/4 1/28 4/88 0/046 0/16 0/71 93 Monocacy River, Md.” 42
29/6 1/28 4137 0/044 0/62 0/65 51/2 Monocacy River, Md. 43
119/8 1/61 4144 0/058 0/32 1/15 97/5 Monocacy River, Md. 44
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(2 Jg22) 23,5 o9

bzl Slaliae gleosh 5l glacsomme s o 90 &
5 Sdgpiad Slovgad 5| awg slodgime Sl il aslens
Lwgi 0303 dcgerme 12 g s Caliseo (sladilsdg, (wiin
dolie LSl cplpls il 5 5115 eolawl 550 35 yldisee S50

D - o i Sl ous 1) bs Soa b oS ol 3l Jobs ol
oy Ky 9o B U UHW Lol Laosly 4_cgommo Al
2 Jgaa aold
K B e G es o2sE Wiy, iz,
(m?%s) U~(m/s) U(mis) H(m) W(m)
66/5 1/61 4/59 0/04 0/23 0/41 40/5 Monocacy River, Md. 45
13/9 1 277 0/081 0/37 0/81 13 Muddy River 46
3215 1 2/82 0/099 0/45 12 20 Muddy River 47
153 13 3/38 0/53 12 2/93 86 Nooksack River 48
34/8 13 4/43 0/268 0/67 0/76 64 Nooksack River 49
15/5 212 374 0/054 0/13 0/87 36/8 Powell River, Tenn.” 50
143/8 12 5/05 0/032 0/61 1/62 253/6 Red River, La 51
130/5 144 3/93 0/06 0/29 3/96 161/5 Red River, La 52
22716 144 373 0/057 0/45 3/66 152/4 Red River, La 53
17717 1/24 4/49 0/036 0/47 74 155/1 Red River, La 54
1313 119 4/26 0/054 0/58 1/65 116/4 Sabina River, La 55
308/9 17 4124 0/054 1/06 2/32 160/3 Sabina River, La" 56
12/8 2/53 335 0/037 0/13 0/5 1412 Sabina River, Tex" 57
147 2/05 17 0/03 0/23 0/51 1212 Sabina River, Tex 58
2412 147 313 0/035 0/36 0/93 2113 Sabina River, Tex 59
5212 1/38 4/16 0/038 0/24 0/5 32 Salt Creek, Neber 60
92/9 1/13 5/01 0/065 0/39 1/35 203 Susquehanna River 61
45/1 1/46 3/66 0/072 0/48 0/81 31/4 Tangipahoa River, La 62
44 1/46 4/31 0/02 0/34 0/4 29/9 Tangipahoa River, La" 63
1073 75 323 0/08 0/27 0/59 15 Tickfau River, La 64
30/2 1 473 0/044 0/35 0/59 67 White River” 65
148/6 1/56 3/48 0/142 0/99 137 4412 Wind/Big River, Wyo 66
464/6 1/56 3/58 0/153 74 2/38 85/3 Wind/Big River, Wyo 67
41/8 118 3/99 0/119 0/88 mn 59/4 Wind/Big River, Wyo" 68
162/6 118 3/46 0/168 1/55 2/16 68/9 Wind/Big River, Wyo 69
111/5 217 3/39 0/101 0/43 2/35 70/1 Yadkin River, N.C 70
260/1 217 3/92 0/128 0/76 3/84 71/6 Yadkin River, N.C 71
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Abstract

Accurate estimate of longitudinal dispersion coefficient is important in many hydraulic and environmental
problems in rivers such as river engineering, intake designs, modeling flow in estuaries and risk assessments of
pollutants into river flows. To accurate investigation of water quality using one dimensional model, the precise
estimation of longitudinal dispersion coefficient is required. Direct measurements of longitudinal dispersion
coefficients, with the aid of concentration samples taken in upstream and downstream of rivers is rather seldom.
Recent research works indicate that, using the data driven method can improve the precise estimation of
longitudinal dispersion coefficient in natural rivers. In this research, the usefulness and performance of Group
Method of Data Handling (GMDH) approach are examined for predicting longitudinal dispersion coefficient in
natural channels. A set of 71 data sets from different river has been gathered so that 51 sets of whole data were
used for training and 20remaing sets were used for test data sets. The hydraulic:and geometric variables such as
mean flow depth (H), width of channel (W), mean flow velocity (U), channel sinuosity (c) and shear velocity
(U*) are used as input variables to predict longitudinal dispersion coefficient (KX). A computer program based
on GMDH approach is written in MATLAB software for Kx-modeling. Based on the values of various
performance indices, R%, RMSE, CC and DR, it is concluded that GMDH model in both training and validation
period predicts the longitudinal dispersion coefficient more accurately. Comparison of GMDH model with
empirical approach and another data driven method such as ANN, SVM and GA confirm that GMDH shows
remarkably good performance in capturing governing pattern.in longitudinal dispersion phenomena in natural
rivers. Hence GMDH can be used as an efficient computational paradigm in the estimation of longitudinal
dispersion coefficient in natural channel.

Keywords: Data driven, Dispersion coefficient method, Empirical relation, Environmental, GMDH,
Modeling
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