ABSTRACT

The present work invelves the exposition of the
surface vater hydrology of tioe Teesta river gystem. This
imwestigaticn identifies the physical processes influencing
the flow of this Himalayan river in storm pericds as well
s in normal times in the form of well defined mathematical
relationships.

This investigation has six steps. The synopsis of
the steps are stated below !

A dynamic model for hourly prediction of river
flov by method of computer ailded self-organisatiocn of
mathematical models correlating the different up-stream flows
has been presented. The model has been verified by field
measurements at the Coronation Bridge Peoint of the river
Teesta in North Bengal.

A dynamic model for hourly forecasting of river
flow by a learning identification algorithm, correlating
lagged instant flows at the different up-stream gauging
stations has been presented, The model has been verified by
field measurenments at the Domohani Road Bridge of the river
Teesta in North Bengal.

A dynamic model for sixth hourly prediction of
river flows by method of computer aided self-organisation of
mathematical models correlating the different up-stream flows
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and the rainfall at the different gauging stations in the
catchment regiocn with the flow at the point of forecasting
has been presented. The meodel has been verified with
field measurements at the Corconation Bridge Point of the
river Teegta in the Himalayan region.

A simple dynamic model of hourly flow of a river
is presented with & minimum of sixth lag instance in the
measurement of up-stream flow using heuristic learning
algorithm. The model has been verified by simulation
Ggaingt field data,.

The operation of large scale water resources
systems demands that the real-time monitoring of river flow
during a storm period and the on-line control of river flow
through different hydraulie structures require a congistent
and reliable set of data repregsenting the predicted flow on
the basis of past measurements and the gystem parameters.
In a comprehensgive and unified manner the role of recursive
estimation techniques for real-time forecasting of river
flows during & storm period has been presented. The
effectiveness of the recursive estimation algorithms has
been investigated for real-time prediction of flows of the
river Teesta in North Bengal during a short gpan storm

period.
Recursive least square non-gtationary time
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geries analysis technigques of cybernetics has been put to
good use in on-line forecasting of daily river flowv of a
non- tidal river. A simple dynasic model is obtaineds When
tested with fleld data the model is shown to simulate
adequately the major variations of flows observed in the
field measurements of daily river flows 4t the Domohani
Road Bridge Point of the river Teesta in North Bengal.



