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ABSTRACT

Flood estimation is very important for efficient design and safe construction of hydraulic
structures. Inaccurate estimations may lead to under design or over design off structure thus
causing heavy damage to life and property or excessive cost of the structure. In gauged
catchments, frequency analysis of flood peaks is used to calculate a required return period
flood as adequate flood data are available in such regions. In ungauged catchments, regional
approach is adopted for flood estimation due to inadequate flood data. In synthetic
hydrograph method, UH parameters are correlated with geomorphologic parameters rather
than available rainfall-runoff data for reliable flood estimation. UH parameters are calculated
and a curve is fitted through these points by trial method (maintaining area under curve)
which is a very complex and time consuming method. Use of hit and trial method can be
avoided if Probability Density Functions such as such as Gamma, Chi —Square, Beta etc are
used. These functions have the advantage that area under curve is unity and shape is known.
Gamma Distribution Function (GDF) has been used in the present study for calculation of
UH parameters and the required return period flood of Chambal Subzone 1(b). Results
indicate that UH parameters calculated using GDF is in close agreement with the data
provided for the subzone and the UH parameters are highly correlated as compared to SUH
methods. Peaks of 50 year return period Flood Hydrograph calculated using both SUH and
GDF methods have very high correlation coefficient between peak discharge and

geomorphologic variables (A, L, S, and Ry,

Unit Hydrograph parameters and derived geomorphologic parameters for 26 subzones all
over India have been studied. It is found that geomorphological parameters used by CWC for
various subzones are better correlated with UH parameters than other proposed
geomorphologic parameters (L/S®?, L%AS etc). For more accurate studies in a region,
multiple correlation method or various probability distribution functions may be studied to
find the most accurate method applicable for the region. Variation of UH parameters with
Area(A), Length(L) and Slope(S) for various subzones is studied to find the appropriate
geomorphologic parameters affecting the behavior of hydrograph parameters in ungauged
sites.. Results of peak discharge as a function of A or A/L or A/SL indicate that for small
ungauged sites, Q, may roughly be estimated as a non linear function of area independently,
in absence of other geomorphologic data. Geomorphologic study of the region may be carried
out in future for better understanding of the area using Arc-GIS.
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