Author’s Accepted Manuscript

COMPUTELRS
GEOSCIENCES

Sensitivity analysis of a data assimilation technique
for hindcasting and forecasting hydrodynamics of a
complex coastal water body

Lei Ren, Michael Hartnett

www.elsevier.comvlocate/cageo

PII: S0098-3004(16)30581-7
DOI: http://dx.doi.org/10.1016/j.cageo.2016.10.012
Reference: CAGEO3857

To appear in:  Computers and Geosciences

Received date: 30 March 2016
Revised date: 15 September 2016
Accepted date: 25 October 2016

Cite this article as: Lei Ren and Michael Hartnett, Sensitivity analysis of a dat
assimilation technique for hindcasting and forecasting hydrodynamics of

complex coastal water body, Computers  and  Geosciences
http://dx.doi.org/10.1016/j.cageo.2016.10.012

This is a PDF file of an unedited manuscript that has been accepted fo
publication. As a service to our customers we are providing this early version o
the manuscript. The manuscript will undergo copyediting, typesetting, an
review of the resulting galley proof before it is published in its final citable forn
Please note that during the production process errors may be discovered whic
could affect the content, and all legal disclaimers that apply to the journal pertain


http://www.elsevier.com/locate/cageo
http://dx.doi.org/10.1016/j.cageo.2016.10.012
http://dx.doi.org/10.1016/j.cageo.2016.10.012

Sensitivity analysis of a data assimilation technique for hindcasting
and forecasting hydrodynamics of a complex coastal water body

Lei Ren”, Michael Hartnett
Department of Civil Engineering, National University of Ireland, Galway
leirencomeon@gmail.com
michael.hartnett@nuigalway.ie

“Department of Civil Engineering, Engineering Building, National University of Ireland, Galway, Ireland

Abstract
Accurate forecasting of coastal surface currents is of great economic importance due to marine

activities such as marine renewable energy and fish farms in coastal regions in recent twenty
years. Advanced oceanographic observation systems such as satellites and radars can provide
many parameters of interest, such as surface currents and waves, with fine spatial resolution in
near real time. To enhance modelling capability, data assimilation (DA) techniques which
combine the available measurements with the hydrodynamic models have been used since the
1990s in oceanography. Assimilating measurements into hydrodynamic models makes the
original model background states follow the observation trajectory, then uses it to provide more
accurate forecasting information. Galway Bay is an open, wind dominated water body on which
two coastal radars are deployed. An efficient and easy to implement sequential DA algorithm
named Optimal Interpolation (Ol) was used to blend radar surface current data into a three-
dimensional Environmental Fluid Dynamics Code (EFDC) model. Two empirical parameters,
horizontal correlation length and DA cycle length (CL), are inherent within Ol. No guidance has
previously been published regarding selection of appropriate values of these parameters or how
sensitive Ol DA is to variations in their values. Detailed sensitivity analysis has been performed
on both of these parameters and results presented. Appropriate value of DA CL was examined
and determined on producing the minimum Root-Mean-Square-Error (RMSE) between radar
data and model background states. Analysis was performed to evaluate assimilation index (Al) of

using an Ol DA algorithm in the model. Al of the half-day forecasting mean vectors’ directions
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