
of performing the deflection check. If the user is not satisfied about the economies or cost 
effectiveness of the final product, s/he may go back to the module of redistribution and 
repeat the whole process. 
 
This interactive and user-friendly program gives the user an opportunity to test his/her 
imagination in a cost- effective manner and also provides facilities for him/her to explore 
and understand the potential of the technique. The program is not a complete automation 
of calculation but a tool, which expects or allows the students to use his /her engineering 
judgement at several stages of the calculations to produce a realistic end result. The tool 
takes less than one hundredth of the time of manual calculation and may also be used in 
the design office. 
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The objective of this study is to investigate the applicability of the existing, steady 
State bed load formulac for predicting sediment transport rates in unsteady flows. Kabir 
(1993) has performed a detailed experimental study on bed load transport in unsteady 
flows, in Katholic University of Leuven, Belgium, and part of his experimental results 
has been used in this study. In his experiments, unsteady flow was established by passing 
hydrographs over an erodible bed. 
 
To quantify the sediment transport in unsteady flow the hydrographs were divided into a 
number of small time intervals and the existing bed load formulae were applied to each 
time interval assuming that the flow characteristics during each time step to be steady. 
The steady state bed load formulae of Meyer-Peter & Muller, Ackers & White, Engelund 
and Hansen and Ven Rijn were selected for this study. The sediment discharges 
computed by the proposed method were compared with the measured sediment 
discharges. 
 
It can be noted that the Engelund and Hansen formula always overestimates the sediment 
transport rate in unsteady flows where as, Ven Rijn underestimates the results. The 
sediment transport rate predicated by Ackers & White and Meyer-Peter formulae are 
nearly the same throughout the hydrograph and these values are very close to the 
observed sediment transport rates. Formula proposed by Kabir for unsteady flows 
appeared to be slightly overestimates the sediments transport rates, particularly at the 
peak flows. Finally it can be concluded that the proposed method of computing sediment 
discharge in unsteady flows can be applicable only with the Ackers & White and Meyer-
Peter & Muller formulae. 
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A study has been carried out to compare the most commonly used empirical formulae for 
calculating reference crop evapotranspiration (ET0) for a given set of climatic parameters. 



Modified Penman method (MPM), Radiation, Blanny-Criddle, Hargreaves and 
Thornthwaite methods have been chosen for this study. 
 
Daily values of weather parameters such as temperature, humidity, bright sunshine hours 
and wind speed were collected from the Gannoruwa weather station for the period of four 
years from 1993` to 1996. ET0 has been compared. Each method on daily, weekly and 
monthly basis and results are compared. From this analysis it has been found that there is 
a close relationship between the Modified Penman method and the Radiation method. 
The correlation between these two methods can be given approximately by using the 
following 2nd order polynomial. 

ETO (pen) = 0.0275 (ETO (RAD)) 2 + 1.1794 ET O(RAD)  + 0.3604 
 

It has also been found that the other methods except the Radiation method do not show 
proper correlation with the MPM. But the analysis shows that the Hargreaves and the 
Blanny-Criddle methods provide results which are approximately close with those of 
MPM during the period from April to October in each year. This can be due to high 
temperature and bright sunshine hours prevailing during these months as compared with 
the rest of the year. Thornthwaite method always predicts very low values of ET0   as 
compared with the MPM. 
 
The most sensitive weather parameter on the Modified Penman formula is found to be the 
number of bright sunshine hours. The effects of weather parameters such as temperature 
wind speed and humidity are less compared to the bright sunshine hours. 
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The flow measurements in streams are often done by taking velocity measurements in 
several verticals at 0.2 and 0.8 depths measurements may be used to estimate one 
frequently used parameter in most hydraulic computations, ie, the Manning’s roughness 
coefficient ‘n’. 
 
This is achieved by combining the logarithmic law for velocity distribution in streams 
with the Manning formula to yield. 
 
                                n   =     (x-l) d 1/6                                       (equation 1) 
                                           5.58(X+0.95) 
 
 
Here, u is velocity at height y from bottom, u* shear velocity, KS is roughness height, d is 
the depth of flow and x  = U0.2/U0.8 is the ratio velocities at 0.2 and 0.8 depths. 
 
Boyer’s (1954) attempt to test the validity of this relation was not conclusive as he did 
not have sufficient data.  Consequently, the objective of the present study is to provide 
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