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Abstract

The effective management of water resources 1s crucial for
preserving currently available water and addressing related challenges such
as droughts and floods. Thus, proper planning for water project
management and the design of control structures require the utilization of
reliable data, series in terms of the observed data for the sites selected for
the study. stochastic approaches are employed to generate reliable data over
extended time periods. There is also a need for generating datasets with
shorter time scales than annual series, leading to the use of models that
partition annual data into monthly or daily data.

In this study, discharge data from five measurement stations along
a reach of the Tigris River at the top site of Makhol Dam for the period
(2000-2022) were adopted. Four stations are located upstream of the Mosul
Dam, including Mosul Dam station, Askikalk station on the upper Zab
River, Ismawa station on the Khazir River (tributary of the upper Zab), and
Dibs Dam station on the lower Zab. The fifth station is Beiji, located
downstream of the Makhool rservingoir , serving as a kay station in this
study.

The research provides a comprehensive study on the applicability
of parametric and non-parametric disaggregation approaches to Tigris
River discharge and its tributaries upstream of the Mosul Dam. The
Stochastic Analysis modeling and Simulation (SAM-2010) platform was
used to generate hydrological data series. The study employed two
approaches: (A) temporal disaggregation of annual discharge series at each
station into monthly series at the same station, and (B) spatial
disaggregation from the main station to sub-stations.

Three parametric disaggregation methods were applied temporally
and spatially, namely VS, MR, and Lane. The results were compared to
select the best model, showing to the selected model of VS and MR
methods in spatially disaggregating annual data, with the superiority of the
VS method based on statistical standards, exemplified by the correlation
coefficient R? value at Mosul Dam station (0.781-0.988). The Lane method
demonstrated its ability to reproduce statistical parameters, especially the
mean and standard deviation of the observed data series.



In non-parametric disaggregation, five methods (ARMA, GARI,
BB, ISM, and KGK) were used to regenerate data temporally and spatially
for the selected stations. The results indicated the reliability of all methods
used in the study, with the ISM model showing superiority for all stations
based on statistical standards. It recorded the highest correlation coefficient
R? values (0.9938-0.9969) for Mosul Dam station and this also holds true
for the remaining stations. Therefore, data generated from the parametric
and nonparametric approaches can be relied upon to determine the river
basin management policy in addition to completing the time series of
streamflow in the study area.



