
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 



more experimental data to verify the above theoretical approach and to obtain a 
relationship so that it can be used for practical purposes. 
 
The experiments were conducted in a laboratory flume. In each experiment velocities 
were made at every 5 mm in a vertical using a micro propeller meter over two types of 
bed roughnesses. The water surface slope was also measured to estimate Manning’s 
coefficient directly using the Manning formula. 
 
The results are summarized together with the data from Boyer (1954) and the theoretical 
formula (equation 1). This figure seems to suggest that the theoretical formula slightly 
under estimates the Manning’s roughness. However, the broken line drawn through the 
data points show better agreement and the equation of this line is  

 
                               n   =     (x-l) d 1/6                                       (equation 2) 
                                           4.8(X+0.95) for 1<x<2 
 
with the same notation as before. 
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In almost every area of experimentation and research work, readings and results are often 
found to be non-reproducible in an accurate manner. This is specially so in the hands of 
laymen, school and university students, young or inexperienced engineers and scientists. 
Reasons for non-reproducibility and inaccuracy of the results are: 
 
� Lack of sensitivity, R & D experience and essential and basic science education of 

experimenter or researcher. 
 
� Lack of Knowledge in proper recording of observed results which may be due to a 

lacuna of Research Culture. 
 
� Total reliance on, or continuation with R & D results quoted by or extracted from 

another party’s or published, related research work. 
 
� Incorrect readings and results obtained; 

       
a.) due to emergency or circumstantial needs by colleagues or subordinates with lack 

of laboratory and R & D experience. 
b.) By one or more persons with grave personal errors. 

 
� Low-quality apparatus, components, gadgetry, devices and raw materials 

available due to practicing of outdated tender/purchase procedures where lowest 
quotation is accepted or lack of funds. 
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