
refers to the ability of (generally) individual elements of the structure to deform without 
sudden or brittle failure. 
 
The sociological parallel of integrity is community; this too is an overaching concept and 
can be described as a shared experience of belonging or of being one-a very similar idea 
to that of integrity. The parallel of redundancy is leadership, or the capacity for it. This is 
the factor that holds communities together. Robustness can be related to participation, 
which ensure the functioning of communities. The parallel of ductility can be described 
as resilience, referring primarily to an individual trait, which nevertheless influences the 
entire community. 
 
Concepts from the source domain in fact found to correspond to features in the target 
domain. Other relevant factors that affect communities, such as land and its history and 
culture may also have parallel features that affect the vulnerability of structures. 
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The river Kelani is the principal source of drinking water for the Colombo City. By the 
years 2020 water has to be extracted at the rate of 930,000m2 per day (10.8 m3/s),but this 
amount cannot be extracted due to salinity intrusion. The average flow available at 
Ambatale during the months of February and March which are the worst is 25.0  m3/s and 
about 90 m3/s has to be used to push the salinity wedge away from the intake in order to 
extract. 
 
One of the proposal is to enhance the quality of the base flow in Kelani Ganga is to 
construct a salinity barrier across the river, just stream of Ambatale water intake. The 
paper highlights the conceptual design parameters and its hydrological impacts on the 
environment which were considered during the design. 
 
Among those impacts, changes in the river morphology and consequence of flooding are 
the most important. This study was done by setting a numerical model in hydrodynamics 
and simulation of the model was done for several years to understand the change to the 
sediment regime. After studying this aspect, hydrodynamic simulation was done to 
understand flooding. This was done on evolved river bed which has to be expected after 
the construction of the barrier, then high water levels were compared without and with 
the barrier to understand the impacts. The model was also simulated during the low flow 
period to understand its impact on land drainage. 
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Flooding in Rathnapura is a frequent occurrence. In order to mitigate the flood in 
Rathanapura town, there is a proposal to construct a reservoir in the upstream of 
Rathnapura. According to the proposal one option is a reservoir of flood control storage 



162 MCM and safety discharge of 400 m3 / s without a dyke. The second option is a 
reservoir of storage 59 MCM and a dyke around Rathnapura town to achieve a safety 
discharge of 900 m3 / s. 
 
To compare the reservoir storage and flood control conditions in Rathnapura, a 
hydrological model for Kalu Ganga up to Ellagawa was developed using HEC-1 model. 
The model was calibrated with observed flood in September 19966. Here the observed 
hydrographa at Malwala, Dela, Nambapana, Rathnapura, Ellagawa and sub catchment 
rainfalls were used to find out corresponding Muskingum and Synders coefficients. Then 
the water surface elevation, storage capacity of the proposed reservoir was introduced to 
the calibrated model and routing through the reservoir was done. 
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To assess the potential of electrical energy, water availability in the stream under 
consiseration direcly an average climatic condition has to established. The variation of 
water availability is derived from the flow duration curves, Normally 10 to 30 years of 
daily stream flow data are required to develop a reliable flow duration curve. 
 
Flow duration curves were can be developed for larger catchment as masured 
hydrological data are available, but such measured data are rare in small catchments. 
Mini hydro power sites are normaly located in small catchments and most of their 
catchments are not gauged. 
 
This paper presents the methodology to be adopted to develop a flow duration curve for 
an ungauged catchment. Catchment Rainfall ratio method and Simultaneous 
measurements method are discussed in this paper. The Catchment- Rainfall ratio method 
can be applied if daily discharge measurements are available for 10 to 30 years at a 
gauging station in the same catchment or in a neighbouring catchment with similar 
hydrological characteristics.  
 
Their Characteristics similarity in climate, land us topography and geology. After 
estimating average annual rainfall and catchment areas of the ungauged and the gauged 
catchments, the discharge in the ungauged catchment at a particular time can be 
estimated. 
 
In the Simultaneous measurements method the simultaneous discharge measurements 
should be carried out in the gauged catchment and in the ungauged catchment for few 
days, preferably once fortnightly. About ten pairs of measurements will be sufficient to 
find the relationship between the two stations. From this relationship flow duration curve 
at the gauged catchment can be transformed to a flow duration curve at the ungauged 
catchment. 
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