UC Santa Barbara
UC Santa Barbara Previously Published Works

Title

Closure to “Equation to Predict Riverine Transport of Suddenly Discharged Pollutants” by
Mostafa Farhadian, Omid Bozorg-Haddad, Samaneh Seifollahi-Aghmiuini, and Hugo A.
Lodiciga

Permalink

@s://escholarship.orq&c/item/4ig§90wrﬂ

Journal
Journal of Irrigation and Drainage Engineering, 144(4)

ISSN
0733-9437

Authors

Farhadian, Mostafa
Bozorg-Haddad, Omid
Lodiciga, Hugo A

Publication Date
2018-04-01

DOI
10.1061/(asce)ir.1943-4774.0001268

Peer reviewed

eScholarship.org Powered by the California Diqital Library

University of California


https://escholarship.org/uc/item/4jg6p0wm
https://escholarship.org
http://www.cdlib.org/

Downloaded from ascelibrary.org by 80.82.77.83 on 03/14/18. Copyright ASCE. For personal use only; all rights reserved.

Discussions and Closures

Closure to “Equation to Predict Riverine
Transport of Suddenly Discharged
Pollutants” by Mostafa Farhadian,

Omid Bozorg-Haddad,

Samaneh Seifollahi-Aghmiuini, and
Hugo A. Loaiciga

DOI: 10.1061/(ASCE)IR.1943-4774.0001083

Mostafa Farhadian'; Omid Bozorg-Haddad?; and

Hugo A. Loéiciga, F.ASCE?

'M.Sc. Graduate, Dept. of Irrigation and Reclamation Engineering,
Faculty of Agricultural Engineering and Technology, College of Agri-
culture and Natural Resources, Univ. of Tehran, Karaj, 31587-77871
Tehran, Iran. E-mail: Farhadian.m@ut.ac.ir

%Professor, Dept. of Irrigation and Reclamation Engineering, Faculty of
Agricultural Engineering and Technology, College of Agriculture
and Natural Resources, Univ. of Tehran, Karaj, 31587-77871 Tehran,
Iran (corresponding author). E-mail: OBHaddad @ut.ac.ir

3Professor, Dept. of Geography, Univ. of California, Santa Barbara,
CA 93016-4060. E-mail: Hugo.Loaiciga@ucsb.edu

The original paper presented a novel, simple, practical, and
accurate method to estimate the advection-dispersion of dissolved
pollutants in rivers.

The main argument of the discussion is that the original paper’s
model suffers from overfitting of the training data with respect to
the squared correlation coefficient (R?). Therefore, the discusser
proposes adding a regularization term to the model to increase
its accuracy with respect to the testing data set. Overfitting is
caused when a model memorizes relations between data instead
of interpreting and understanding them. It is the understanding
of relations among data that improves model performance as a re-
sult of improved model calibration (training). The analytical equa-
tion of pollution propagation in streams with constant decay
coefficients and hydraulic conditions predicts the pollutants’ con-
centration accurately in a river, provided that the assumed condi-
tions are compatible with actual field conditions (Farhadian et al.
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2015). In most instances, however, and the original paper is a case
in point, the dispersion and decay coefficients and the hydraulic
conditions along a river are variable. This requires a model for
the advection and dispersion of dissolved pollutants in streams that
allows variable coefficients and hydraulic conditions.

The advection-dispersion model proposed in the original paper
has three parameters, which were optimally calibrated yielding an
advection-dispersion model that was shown to have accurate pre-
dictive skill. Adding a regularization term to the proposed model to
avoid overfitting and increase its accuracy, as suggested by the dis-
cusser, would render it unnecessarily more complex and would re-
quire determining the value of the regularization coefficient (\),
which is a nontrivial task (Bishop 2006). The estimation function
of the discussion’s example is a sinusoidal function whose trend is
quite predictable. In addition, the discusser used 11 data for model
training and four data for model testing. Hastie et al. (2009) suggest
a typical split of 50% for training, and 25% each for validation and
testing. The original paper applied data from two stations for train-
ing and data from four stations for testing, leading to an efficient
evaluation of the proposed method. The discusser acknowledged
that having two objective functions for model training and testing
as done in the original paper might be a proper alternative to adding
a regularization term. In the original paper, the two objectives were
the R? and the RMS error. The original paper’ case study illustrated
the successful application of an advection-dispersion model in
which the river was long and the flow rate, the size and shape
of the river bed, and the river flow are variable.
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