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ABSTRACT

The MAR(1) model combined with singular ‘value decomposition, SVD,
[SVD/MAR(1)] is a stochastic model for generating seasonal flows at a single and multiple
sites that can reproduce the historic basic flow statistics at several different time scales. The
main objectives of this research work are to investigate the aﬁpropriate decomposition for
the stochastic MAR(1) model [SVD or Cholesky decomposition, CD}, and to propose a
muitisite SVD/MAR(1) model having a new scheme in reducing the number of parameters.

" To achieve the first objective, a stochastic CD/MAR(1) model is proposed. The
mode! applies the CD to a matrix of normalized seasonal-flow data before modeling an
MAR(1) to the innovation CD matrix. The MAR(1)-residual covariances are estimated using
the method of maximum likelihood, MML, or the method of moment, MOM. The CD/MAR(1)
model is limited to application at a single site or multiple locations where only few sites are
considered. If the number of considered sites is large, it is necessary to use the SVD/MAR
(1). Results of examining all competitive models [CD/MAR(1)-MML, CD/MAR(1)-MOM,
SVD/MAR(1)-MML and SVD/MAR(1)}-MOM] using a sequence of 43-year (1955 - 1997)
monthly flow records for station Y.1C (Yom River) can be concluded that the CD/MAR(1)-
MML model is the best one for describing the basic properties of historic monthly and
annual flows. However, none of the models can preserve the monthly and annual drought
statistics at several different threshold levels. I

Another principal objective is to develop a multisite SVD/MARU) model having a
new approach for reducing the number of parameters. Hence, the developed model
computes the matrix of standardized principal components (SPC) from the matrix of
normalized seasonal-flow data at once for all locations, or at each site. The MAR(1) |
parameters are reduced by separating the total SPC matrix into the sub-matrix of
statistically significant SPC and noises based on the 85% of cumuiative flow variance as a
chosen cut-off level. The statistically significant SPC matrix is modeled using an MAR(1)
process. The proposed simultaneous, at-site and existing SVD/MAR(1) models were applied
to four series of 43-year (1955-1997) monthly flow data at station P.12 (Ping River), W.3A
(Wang River), Y.1C (Yom River) and SK (Nan River). Results have demonstrated that the
simultaneous SVD/MAR(1)-MML model has the least number of parameters, an& the
greatest degrees of freedom for computing the covariances of MAR(1) residuals. Further, it
preserves best for the basic statistics and drought properties against several truncation

levels of historic monthly and annual flows.
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