






  

IV. METHODOLOGY 
Inter-basin transfer from the Kelani River to the Mahaweli 

River was proposed by the canal construction. Two locations 
for the proposed channel were selected each from KRB and 
MRB. The minimum distance, elevation, and land use were 
the principal factors considered in the selection of these 
locations. After selecting the end terminals of the proposed 
canal, the path of the flow was identified catering to the 
gravity flow to minimize the construction cost. For proposing 
the route, 1:10000 geo-referencing maps (Sheet no. 68_02 
and 68_07) were used. Initially, the contour lines in the study 
area were developed and by considering the elevation, the 
route of the proposed canal was generated. In the occasion 
where an open channel was not able to cater to the gravity 
flow, an underground tunnel was proposed.  

The land use along the proposed canal was analyzed by 
land use maps and satellite images. Hence, a land use map 
was generated for the MRB and KRB and Google Earth was 
also used to identify the surface variations. The land use maps 
were created using high-resolution satellite images from 
Google Earth and verified using data from Landsat missions. 
Using the partially automated classification plugin in QGIS 
3.16 long-term release, the classification was carried out for 
seven land-use classes, namely, bare area, built-up areas, 
cultivation area, forest area, rock area, water area, and others. 

 

 
Fig. 2. Flow chart representing the methodology followed to find the route of 

the proposed canal. 
 

A. Flow Rate via the Proposed Canal 
The average flow volume increment in the Upper Kelani 

River Basin (UKRB) during the SWM season was calculated 
and accordingly, the flow rate via the proposed tunnel was 
decided. For the computation of flow rate, the storage 
capacity of the upper terminal was identified, and the volume 
of rainwater precipitated was calculated by considering the 
average monthly rainfall data. Furthermore, the new flow rate 
of the Mahaweli river basin due to extra water from Kelani 
River basin was calculated. Then a detailed literature survey 
was conducted to identify the impact on MRB from the water 
delivered by the proposed canal. At the same time, the 
amount of water that can be catered by the proposed canal 
during SWM period was calculated and its importance and 
impact on agricultural activities in the dry zone was analyzed.  

Furthermore, to get a rough value for the amount of 
hydropower that can be generated, which can be generated 
due to the head difference of the proposed canal was 
calculated. was identified. On the assumption of using 70% 
efficient turbine, the hydropower generated by a flow 1m3s-1 

was calculated using the hydro power calculation formula. 

V. RESULTS AND DISCUSSION 

A. Terminals of the Proposed Canal 
Norton (06º54’49’’ N, 80º31’18’’ E) a village in KRB was 

selected as the upper terminal of the proposed canal, which is 
located in the upper Kelani River Basin, connected to 
Kehelgamuwa Oya. Kehelgamu Oya and Maskeli Oya are 
two tributaries of KRB, which meet upstream of Kithulgala. 
Previous research has revealed that the upper catchment 
rainfalls that occurred in upper KRB were largely responsible 
for the lower KRB Floods, even though the lower basin’s 
weather was favorable [50]. Additionally, water from Norton 
Bridge reservoir which is along Kehelgamu Oya is 
transferred to Old Laxapana Hydroelectric Power Station. 
During the SWM season, high rainfalls result in overflows in 
Wimalasurendra Reservoir which is upstream of Norton. 
Therefore, Norton is one of the best locations for transferring 
water from upper KRB. 

Diyagala (06°58’03’’N 80°31’01’’E) was chosen as the 
terminal of the proposed canal connecting to MRB. The 
SWM season for the upper MRB catchment shows a 
significant difference between maximum and minimum 
streamflow and therefore MRB is capable of transporting an 
extra amount of water supplied by the KRB through the 
proposed canal. The difference between minimum and 
maximum streamflow in the catchments located in the upper 
MRB varies from around 15.5 m3/s to 180 m3/s which is 
exhibited during different seasons of the year [51]. 
Furthermore, the land use in the upper MRB allows for 
further increasing the capacity of the river in case if needed 
when transferring water through the proposed canal. It is 
noted that bed load concentration has been drastically 
increased in MRB, thus river capacity could be increased in 
the future [52]. 

The upstream part of MRB in the central hill country (wet 
zone) receives substantial rainfall, while the downstream 
region only receives lower rainfall, during the SWM period 
[4]. But, unlike the other rivers in the dry zone, MRB has a 
proper cascade system to carry water even to the lower 
reaches of the river to a distance of more than 150 km [5]. 
Therefore, Diyagala in the Upper Mahaweli River Basin 
(UMRB) fits as the other terminal of the proposed channel in 
every aspect. 

B. Route of the Proposed Canal 
The canal was proposed to cover a total length of 8102 m, 

and out of the total distance, 7614 m was proposed as an open 
channel, while 488 m was proposed as an underground tunnel 
(refer to Fig. 3). The tunnel distance was kept as much as 
possible to reduce the cost of construction. 

In addition, the open channel was on other types of land 
use which do not include built-up areas, rock areas, cultivated 
areas, bare lands, and water areas (refer to Fig. 4).  On the 
other hand, the proposed underground tunnel runs under the 
bare land. Therefore, it is evident that the proposed canal 
does not make a significant impact on the existing 
biodiversity in the study area. As per the calculation depicted 
in Section V.C, it is noted that to allow a flow rate of 1.49 
m3/s the capacity of the channel can be calculated as per the 
material used for the channel construction. 
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Fig. 3. Proposed canal from Kelani River to Mahaweli River. 

 

 
Fig. 4. Land use map of the MRB and KRB and the proposed canal. 

C. Future Potential of the Proposed Canal 
Initial calculations showcased that significant excess water 

can be transferred to the Mahaweli River from the Kelani 
River at the proposed locations during the SWM season. In 
the aspect of environmental flows and ecological impacts in 
transferring water among the two rivers, it is evident that 
water that will be transferred to the MRB from Norton, in the 
upper KRB is unpolluted, unlike the water in the lower KRB 
which mixed up with industrial waste and other pollutants. 
Hence, it ensures that the water quality of MRB will not be 
influenced due to receiving water from KRB which will also 
contribute to protecting the biodiversity and species in MRB.  

On the other hand, the flow rate of the MRB will increases 
due to the proposed canal and it will eventually be beneficial 
in the generation of hydroelectricity and, accordingly the end 
terminal of the proposed canal was chosen at Diyagala 
considering the larger capacity it has. Furthermore, the 
intervention of major and minor structural components due to 
the proposed canal will impact on the depth, substratum and 
other morphological features due to sediment transportation 
and other phenomenon in both the rivers.  

However, a detailed hydrological analysis has to be carried 
out to draft sound conclusions. Nevertheless, the proposed 
canal would bring many advantages to both river basins. 

As per the climate data, average monthly rainfall at Norton 
was taken 200 mm (source Department of Meteorology, Sri 
Lanka). During Southwest monsoons, Kelani River water at 
Norton get spilled and hence, runoff and ground water 
infiltration can assume to be zero. The area of the catchment 
of Norton is 19.4 km2 and storage of the Norton dam = 
3900000 m3. Simple calculations are given below. 

Average increment of 
volume at Norton in a 
month 

= Monthly rainfall  Area 

= 0.2 m  (19.4  1000000) m2 

= 3880000 m3 

Volume increment per 
day 

= 3880000 m3 /30 
= 129333 m3 

Flow rate = 129333 m3 / 24  60  60 s 
= 1.49 m3/s 

 
Hence it is evident that there is enough water after spilled 

from the Norton Pond which can be used to divert into the 
MRB through the proposed tunnel. 

Both the terminals of the channel and the entire proposed 
channel lies in the central highlands of Sri Lanka with cooler 
climates with lower temperatures and humidity and hence, 
the rate of evaporation can be relatively low. In such cases, 
the loss due to evaporation might be minimal compared to the 
total volume of water transported. 

1) Agricultural development in MRB 
According to the statistical data on paddy cultivation in Sri 

Lanka, it is evident that most of the paddy cultivation is done 
in the dry zone of the country, and Anuradhapura district, 
plays a vital role in providing paddy to the nation compared 
to the other districts [53]. However, Anuradhapura district 
receives significant rainfalls over October, November, and 
December from the NEM. The district receives its minimum 
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rainfall during the Yala season (April to September). 
However, with the proposed channel, the water scarcity issue 
of the dry zone could be eliminated by providing water from 
KRB to the MRB due to the sufficient rainfall occurring in 
the Norton, which belongs to the central highlands. Further, it 
can be proposed that by installing gate-controlled structures, 
water can be allowed to transfer at any time of the year, the 
gravity flow of the tunnel would not impact the cost and the 
best cascade system already available within the MRB would 
allow water to flow to downstream of the river basin. As per 
the above calculation, nearly 129000 m3 of water can be 
transferred to the Mahaweli river basin for agricultural 
purposes. 

2) Flood mitigation in KRB 
Many factors interact to induce flooding in the lower KRB, 

but largely heavier rainfall in the upper KRB causes the river 
to overflow its capacity. Written documentation indicates 
that the most destructive flood in recent memory happened in 
2016, and then there were significant flooding episodes in 
2017 and 2018 related to KRB [54]. On 14th May 2016, the 
Department of Meteorology, Sri Lanka released an extreme 
weather forecast predicting that heavy storms (more than 150 
mm/day) would be expected to blanket the southwest and 
western regions of the nation. On the 15th, 16th, and 17th of 
May 2016, Norton experienced 201.5 mm, 200.5 mm, and 
109.4 mm of rainfalls (source Department of Meteorology, 
Sri Lanka). Similar higher rainfalls were observed in all the 
rain gauges in the KRB. It is well noted that the rainfall that 
occurred in the upper basin has impacted floods in the lower 
KRB. Had the excess flows up to Norton been diverted to 
MRB during these times, one of the most disastrous floods 
could have been mitigated. This could have saved many lives 
including property damages. Even though the upper 
catchment of both the rivers subjected to heavy rainfall 
during southwest monsoons, only floods occur in the lower 
basin of the Kelani River basin. The prominent cascade 
system in the Mahaweli river basin allows the water to reach 
the lower basin and still the water deficit occurs there. 
Therefore rather than a provision of other solutions such as 
dams, the proposed inter-basin transfer helps to reduce the 
flooding during the rainy season to KRB which saves the 
country’s commercial capital. In the other hand, it is 
prominent that a considerable amount of water can be 
transferred from the upper catchment of the Kelani River 
basin through the proposed channel as per the above 
calculation which will govern in flooding in lower basin. 

3) Hydro electricity generation 
The hydraulic head difference of the proposed canal is 

around 30 m where the elevation of Norton was 850 m and 
Diyagala was 820 m in MSL (mean sea level). Therefore, the 
excess water transfers from Norton to Diyagala can be used 
to generate hydropower. The potential electricity generation 
from 1 m3/s at a 70% efficiency of a turbine would be around 
200 kW (ηρQgH=((70/100×1000×1×9.81×30))⁄1000). 
However, the harvested energy would be higher depending 
on the flow transferred. Therefore, there is a high economic 
potential for the proposed inter-basin transfer. 

In addition, the transferred water would be additional 
flows to the cascaded hydropower schemes in MRB. 
Therefore, the cumulative effects in generating hydropower 

can be expected from downstream hydropower stations in 
MRB. This is an additional benefit to the inter-basin transfer. 
Hydropower is considered one of the cleanest energy sources 
and it is renewable. Therefore, this could enhance the 
economic stability of the country by reducing fossil-powered 
electricity generation.   

VI. CONCLUSIONS 
This study proposes water transferring from the Kelani 

River to the Mahaweli River at the upper catchment levels, to 
cater the solutions for a few major issues currently existing in 
Sri Lanka. Due to the prevailing climate change, the wet zone 
of the country receives heavy rainfall causing flash floods in 
the lower KRB due to SWM, while the dry zone experiences 
water scarcity to perform agriculture during the Yala 
agricultural season. Therefore, a canal is proposed to transfer 
the excess water from Kelani River to Mahaweli River. 
Transferring water from the Kelani River to the Mahaweli 
River in Sri Lanka could offer several significant benefits, 
particularly for agricultural productivity, flood management, 
and overall water resource management. Here’s a detailed 
look at how such a transfer could be advantageous: The 
Mahaweli River basin is a crucial area for agriculture in Sri 
Lanka. By transferring water from the Kelani River, which is 
also a substantial water source, there would be more water 
available for irrigation. This can lead to improved crop yields 
and more consistent agricultural production. With more 
reliable water sources, farmers could potentially grow crops 
during dry seasons or drought periods, thus increasing the 
overall agricultural output and contributing to food security. 
The Mahaweli River is a vital resource for many areas. 
Transferring water from the Kelani River can help in 
balancing the water load, reducing the stress on the 
Mahaweli’s existing resources and improving overall water 
availability in the basin. Regions that face water scarcity 
issues would benefit from a more even distribution of water, 
helping to mitigate the effects of droughts and ensuring more 
stable water supplies. 

Managing the flow of water through strategic transfers can 
help in controlling flood risks. By channeling excess water 
from the Kelani River during periods of high flow to the 
Mahaweli River, it’s possible to manage flood levels more 
effectively in both river basin. Effective flood management 
can minimize damage to infrastructure, agriculture, and 
communities. Proper planning and execution of water 
transfers can lead to better flood control measures and 
reduced disaster risk. 

A reliable water supply can support various economic 
activities, from agriculture to hydroelectric power generation. 
This can lead to increased employment opportunities, 
improved livelihoods, and overall economic growth in the 
affected regions. Investing in water transfer infrastructure 
can potentially save costs associated with drought 
management, flood damage, and water scarcity. Long-term 
planning can yield significant economic benefits. The study 
needs a comprehensive hydrological analysis; however, the 
concept, has several other advantages that were identified 
from the proposal.  
• The transfer would provide a sufficient amount of water to 

the lower Mahaweli River Basin which can be effectively 
used for agricultural purposes during the Yala season and 
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when in need. 
• The impact of floods can be minimized in the lower Kelani 

River Basin during the southwestern monsoon period. 
• The Hydropower electricity generation could be enhanced 

due to the head difference of the proposed canal. 
• In addition, cumulative hydropower generation 

enhancement can be expected from the Mahaweli cascade 
system. 
Nevertheless, a comprehensive hydrological analysis with 

an extended water budget analysis is needed for a sound 
understanding of the project. In addition, a geotechnical 
analysis is required to understand the impact of the 
inter-basin transfer. These would lead the concept to be 
initiated as an engineering project. 
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