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Some actions for sustainable development 
– Government initiativesGovernment initiatives 

Ministry of Environment and Renewable Energy has
the mandate for policy developments for management 
of environment and natural resources

Environmental protection
Energy saving Low carbon societyEnergy saving
Ecosystem conservation

Low carbon society

While facilitating  country progressing towards:
High standard of living (poverty alleviation) 
Food, energy, water security
Disaster risk reduction (safety)





Central Environmental Authority
(National Environmental Act No: 47 of 1980 amended by 
Acts No 56 of 1988 and No 53 of 2000)

Issues the Environmental Protection License (EPL) 
‐ a regulatory/legal tool
‐To prevent or minimize the release of discharges and 
emissions into the environment. To ensure cleaner 

d h lproduction, waste minimization, use new technologies 
for pollution abatement, efficient resource utilization/ 
protection etcprotection, etc.

Introduce regulations  for:
Wastewater discharge solid waste disposalWastewater discharge, solid waste disposal
Noise and vibration control, 
Air pollution control, vehicle emission control,..



Authority to approve and authors participation 
by entities in CDM project
Evaluation & Approval of CDM project, 
Capacity Development for CDM ProjectCapacity Development for CDM Project 
Development and CDM Market. 

Designated National Authority.(DNA)



Very few!  ??





SEA‐
Issues the Energy Permit for utilizationIssues the Energy Permit for utilization 
of  Renewable energy resources for 
generation, g ,
the facilitator for implementation of 
renewable energy projects 



National Energy gy
Policy of Sri Lanka –

The Development 
Framework of the 
Government of Sri Lanka’ 
requires 20% of electricity 
generation from NRE bygeneration from NRE by 
2020, with the target of 
10% met by end 2016.10% met by end 2016.



Hydropower Development in 
Sri LankaSri Lanka

for sustainable development



.
Water Resources in Sri Lanka



Major hydropower plants
2012

Source: CEBSource: CEB



Renewable energy Renewable energy 
in kt eq. CO2/TWh

Source: CEBSource: CEB
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Mini hydropower development
P li di ti i A t 1997 i t t i d• Policy directions in August 1997, private sector is encouraged 
to develop, own and operate small/mini hydropower plants to 
generate domestic energy 

• Electricity Board purchases hydro energy from mini/small plants 
under Standardized Power Purchase Agreements.

fi d i f 15e.g. at a fixed price for 15 years 

 Small hydropower plants which are generally run of river type Small hydropower plants which are generally run-of-river type 
can provide many benefits to dispersed rural communities

 .However slow implementation:
High capital cost for efficient machinery (cheaper machinery, 

unreliable inefficient use of the resources!)unreliable inefficient use of the resources!)
Inability to accept the distributed grid connections by the CEB, 
no acceptance/high cost for developer!



Environmental  impacts of hydropower 
projectsprojects

Positive impacts  and negative impacts on
socialsocial,
physical   and 
ecological environmentsecological environments

Environmental impacts 

PICO‐ MICRO‐ MINI‐ SMALL‐ MEDIUM‐ MAJOR‐

HYDROPOWER PLANTSHYDROPOWER PLANTS



No Description Project Type No. of 
Projects 

Capacity 
(MW) 

01 Commissioned Mini Hydro Power 119 255.370
Projects 

y

Biomass-Agricultural & Industrial Waste Power 2 11.000

Biomass- Dendro Power 2 5.500

Solar Power 4 1.378

Wind Power 10 78 450Wind Power 10 78.450

Total - Commissioned 137 351.698
02 Standardized 

Power Purchase 
A t

Mini Hydro Power 64 149.802

ind Power 3 21.100
Agreements 
(SPPA) Signed 
Projects 

Biomass-Agricultural & Industrial Waste Power 2 4.000

Biomass-Dendro Power 10 56.770

Biomass-Municipal Solid Waste 1 10.000

Total – SPPA Signed 80 241.672
 

Total SPPA Signed 80 241.672

Source: CEBSource: CEB



Source: CEBSource: CEB



Generation addition

GWh

 

ear 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
Cap. (MW) 8.6 11.1 23.6 31.2 39 73 88 112 119 161 181 212 227 320 351 
 

ear 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 
Energy (Gwh) 43.3 64.8 103 120 206 280 346 344 433 546 724 722 730 
 

Source: CEBSource: CEB



Run‐of‐river MHP/SHP provides lowest contribution during 
dry period and the country energy generation plan has to

Source: CEBSource: CEB

dry period and the country energy generation plan has to
adjust accordingly



Disaster Risk Reduction for Sustainable 
DevelopmentDevelopment 

A Case study-
Flood Inundation along the Lower ReachFlood Inundation along the Lower Reach 

of Kelani River Basin under Changing Climate, 
and Adaptation Strategies

S B W k 1  S ik h H h2  G i D  Sil 1

and Adaptation Strategies
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1Department of Civil Engineering, 
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Kelani River Basin

Elevation distribution 
(DEM)Flood inundation in Colombo and suburbs

create heavy economic damages 22

(DEM)



Kelani River Basin
 Region                          – Wet Zone 

 Total Basin Area                   – 2,230 km2

 Uppermost Elevation           – 2,250 m

 Length of the River     – 192 kmLength of the River     192 km

 Average Annual Rainfall – 2,400 mm

k fl 3/ Peak flow – 800-1500 m3/s 

 Vegetation cover

 Upper basin – Tea, rubber, grass 
and forest

 Lower basin – heavily urbanized



Kelani River Basin
Study area for   rainfall 
analysis (about 2200 km2)

Kelani River Basin

Study area for   rainfall – runoff 
simulation (about 1700 km2)

Study area for   flood 
analysis (about 500 km2)

Hanwella

Source: Department of Irrigation, Sri Lanka



ObjectiveObjective

To estimate flood inundation andTo estimate flood inundation and
accompanied risk factors, in the lower
K l i Ri b i d t li t hKelani River basin due to climate change
impacts under A2 and B2 scenarios of AR4
and to propose adaptations



Methodology
Rainfall  downscaling  for  A2 and B2 

scenarios (SDSM)
Meteorological data

Hydrological data

Analyze forecasted 
rainfall data

Topographic data

Forecasting future flood 
conditions

Calibration and 
verification of 

Flood inundation  model
(FLO-2D)

Introduce adaptation 
measures to minimize the 

risk and damage

HEC-HMS

( ) g

Risk analysis



Validation

Time series of observed
and simulated flow atand simulated flow at
Nagalagam Street gauging
station during May 2010
flood

F = 73%

Observed Inundation extent
(from DMC data) Simulated Inundation extent



Results

Inundation extents due to 50 year
return period rainfall under A2 scenario

Inundation extent correspond to 50 year
return period rainfall under B2 scenario

Inundation extents due to 100 year
return period rainfall under A2 scenario

Inundation extent correspond to 100 year
return period rainfall under B2 scenario



Adaptation strategies
Levee and detention basin

• A levee of 1.0 m height and 10 km long from the
downstream

• Detention reservoirs; several marshy lands were
identified from land use maps and converted in top
detention reservoirs.

10km long Levee Developed marshy lands as detention
reservoirs



Results – Inundation extents under (c)

50 year return period rainfall50 year return period rainfall
under A2 scenario

Reduces average riskReduces average risk
about 65%

50 year return period rainfall
under B2 scenario

Reduces the averageReduces the average
risk about 40%



Results – Inundation extents under (c)

100 year return period rainfally p
under A2 scenario

Reduces the averageg
risk about 32%

100 ear return period rainfall100 year return period rainfall
under B2 scenario

Reduces the averageReduces the average
risk about 25%



Concluding Remarks
• Government has taken number of initiatives for low carbon, ,

sustainable developments. 

• Hydropower in SL has a significant contribution for her y p g
sustainable development.

• Small hydropower plants which are generally run-of-river 
type can provide many benefits to dispersed rural 

iti NCRE j t d t hicommunities. NCRE projects are encouraged to achieve 
10% share of electricity generation by 2016. Incentive 
needed!

• Adaptation for disaster risk reduction under CC impacts  for 
sustainable development is important

C fCase study - Inundation extents and high risk areas of
inundation by rainfalls of 50, 100 year return periods under
both A2 and B2 scenarios in Colombo were investigatedboth A2 and B2 scenarios in Colombo were investigated

Way forward - 3E nexus for sustainable development



Devon waterfall Devon waterfall 
( Upper Kotmale Subbasin( Upper Kotmale Subbasin))

7th July 2008, Weerakoon




