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Mathematical models for rainfall-runoff relationships 
 
The determination of relationship between the rainfall over a catchment area and the 
resulting runoff is a fundamental problem for the hydrologists. Rainfall-Runoff 
relationships can be used to understand the catchment yields. 
 
Long term records of runoff are needed for planning, designing and operation of 
reservoirs, river basin projects, irrigation, hydropower generation, flood control etc. 
Usually, there are plenty of rainfall records, but more elaborate and expensive runoff 
records are often limited and rarely available for a specific river under investigation in  
Sri Lanka as well as in the other countries. Therefore, estimation of the runoff from the 
observed rainfall is one of the primary challenges faced by hydrologists all over the 
world. 
 
Here, we study the problems of finding Rainfall-Runoff Relationships and fitting 
suitable mathematical models of estimating runoff using available rainfall data. Rainfall-
runoff relationships were studied for the following catchment areas: 
 
Hanwella catchment in Kelani Ganga 

Kataragama catchment in Menik Ganga 

Tawalama catchment in Gin Ganga 

 
Using monthly data, significant relationships were found for Hanwella catchment in 
Kelani Ganga and Tawalama catchment in Gin Ganga. Relationships were established 
using the regression analysis technique. An adequate relationship could not be found for 
Kataragama catchment in Menik Ganga. This is due to the fact that the rainfall-runoff 
relationship is weaker in the dry zone. 
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A computerized system to administer the goods and services act in Sri Lanka 
 
The Inland Revenue Department administers server Taxes at present. One of the main 
taxes among these is the Goods and Services Tax (GST). Due to the absence of a 



foolproof, easily retrievable management information system, there is much confusion 
among taxpayers as well as in the Inland Revenue Department. 
 
The general objective of this work would be to analyze the Goods and Services Tax act 
and to prepare a computerized system to meet the needs of both the Department of 
Inland Revenue and the Tax payers in the administration of the GST system. 
 
Therefore, we study the GST tax act and identify user requirements according to the act. 
On the basis of their requirements, we design the screen formant, which has to be used 
both by the Department of Inland Revenue as well as by the Taxpayears. According to 
this screen formant we develop the data flow process. Finally, we prepare a database 
consisting of 10 main tables with which the Inland Revenue Department can 
administrate the GST easily. 
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Second order convergence of finite difference Newton’s method for systems of 
nonlinear equations 
 
Finite Difference Newton’s method (FDN) replaces the derivative of the function in 
Newton’s method by appropriately chosen forward or backward difference formulae. In 
this paper, by proving the following theorem we establish that the order of conditions 
that should be satisfied by the stepsize to retain the second order convergence. 
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A survey of 221 locations struck by lightning 
 
Lightning is a natural disaster and it causes death and damage all over the globe. It 
continues to be a frequent killer. A study was conducted to identify (a) reasons for 
damage by lightning incidents and (b) possible precautions to reduce lightning hazards. 
  
Information of locations and incidents of lightning strikes was collected. Two hundred 
twenty one (221) such locations were inspected to collect data. Analyses of the data lead 
to following results/ conclusions. 
 
Average number of people killed in a fatal lightning incident is 1.22 and average number 
of people diseased in a hazardous lightning incident is 1.85. These figures are 
considerable and hence lightning can be considered as a natural disaster. In 72.2 % of 
lightning incidents, patients have not been given first aid. The public should be 
encouraged in giving first aid to those affected in lightning incidents. 
 
Average cost of the damage in an incident is about Rs 50000.00 and this is a considerable 
figure. In 68.5% of the lightning cases, precautionary steps have not been taken. People 
should be made aware of precautionary steps for reduction of lightning hazards to life 
and property. 
 
Majority of people, 55.8%, do not care to take precautionary steps to protest electrical 
instruments. 52.2%, people do not taken necessary steps to switch off the television 
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