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THE VICE-CHANCELLOR’ S MESSAGE

It is a great pleasure for me to write this message on behalf of University of Colombo, the hosting
partner of International Conference on Climate Change 2017 (ICCC 2017). Climate change is a
subject that has drawn attention of scientists, policy makers, and general public across the world.
Although the interests and views of the different strata of the society might be different, it is always
important to have a common platform to discuss and share new findings, knowledge and experiences
both locally and globally. I hope ICCC 2017 will provide a great opportunity for the above purpose.
As a country, Sri Lanka has been facing the impacts and challenges of climate change and it has been
vulnerable to the devastating impacts from irregular rainfall patterns and more frequent extreme
events such as droughts and floods. The country needs to develop suitable adaptation- and mitigation
measures and there is an unprecedented role to be played by academics and researchers, based on the
newest developments in this field. I hope ICCC 2017 will help the scientists from Sri Lanka and other
participating countries to share their experiences and benefit through developing collaborative links
for better, regional and global scale research and networks.
Although the long-term goal of Paris Agreement might not be easy to achieve, frequent discussions on
progress, challenges, and barriers in terms of achieving its common goal by the member countries is
important. University of Colombo has taken and initiated several green measures which include tree
planting campaigns, minimization and management of waste, and moving towards greener energy,
which will also contribute towards the efforts by the country in achieving the targets based on Paris
Agreement. I hope this conference will be a milestone in the knowledge-sharing events conducted in
relation to climate change, I would like to convey my best wishes to all the participants, including the
foreign participants, for a pleasant meeting and a good time in Sri Lanka.

Professor Lakshman Dissanayake,
The Vice Chancellor,
University of Colombo,
Sri Lanka.
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DIRECTOR’S MESSAGE, CLIMATE CHANGE SECRETARIAT

It is an honour and a privilege to deliver this message on behalf of the Climate Change Secretariat of
the Ministry of Mahaweli Development and Environment for this important event of the International
Conference on Climate Change 2017 organized by the International Institute of Knowledge
Management and hosted by the University of Colombo, Sri Lanka. As most of us aware, one of the
major challenges faced by the world community today is the rise of global warming mainly due to
human activities. With the world population increase, it seems more pollution will be taken place.
Hence it is undebatable that immediate actions have to be taken to control further rise of global
warming due to unlimited targets.
During the last three decades, concerns have constantly been growing on climate change and its
consequences. At the 21st session of Conference of Parties of the United Nations Framework
Convention on Climate Change (UNFCCC) conducted in Paris in 2015 a decision was taken to act
together as a global community to limit the rise of global warming below 2 degree Celsius by 2100.
Additionally, the agreement aims to strengthen the ability of countries to deal with the adverse
impacts of climate change.
Climate change is now inevitable and it will affect all systems, sectors and communities. Some of
them may be highly vulnerable and some may be less vulnerable. However all sectors and
communities must put an effort to build resilience over adverse impacts of climate change
accordingly. There are many scientific researches going on regarding climate change and its various
aspects all over the world. Intergovernmental Panel on Climate Change (IPCC) is the main institution
where all these research information gathered and compiled for the future requirements. Even though
there are many researches going regarding climate change in Sri Lanka, this information is scattered
in many local and international research agencies. In addition quantitative climate change impact
assessments, reliable forecasting are still hard to find. Therefore these areas should be particularly
addressed in research fields.
At this juncture I must emphasise that climate change mitigation and adaptation will require close
cooperation between scientific and development communities. This effort therefore is both timely and
important. Finally I take this opportunity to express my sincere gratitude to International Institute of
Knowledge Management and University of Colombo for their collaborative effort in organizing this
conference and I wish a great success of this great event.

Dr. R.D.S. Jayathunga,
Director,
Climate Change Secretariat,
Ministry of Mahaweli Development and Environment,
Sri Lanka.
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THE MESSAGE FROM THE CONFERENCE CHAIR

Climate change has become the most important environmental issue of the century, given the
devastating impacts it has caused all over the world. Increased frequency of floods, heatwaves,
droughts, and associated impacts can be heard not only from tropical islands like Sri Lanka, but also
from land-locked countries or areas within such countries all around the world. The history since
industrial revolution provides ample evidence for human interference with the earth’s climate system
mainly through increased rates of deforestation, fossil fuel burning, and various other activities, in
fulfilling the ever-increasing needs of the humanity.
In dealing with climate change, international cooperation and knowledge sharing with regard to new
developments in the field are essential, as no single nation alone can deal with the complicated
impacts associated with this global issue. The Paris Agreement adopted at the 21st Conference of the
Parties of the UNFCCC (COP21) held in Paris in 2015 aims at limiting the global average
temperature rise during the century to well below 2 0C above pre-industrial levels by taking necessary
action. The 1st International Conference on Climate Change 2017 (ICCC-2017) organized by The
International Institute of Knowledge Management (TIIKM) will be held with the theme ‘Climate
Change, Facing the challenge beyond COP21’, as there is a big challenge ahead of us in facing the
impacts of climate change while trying our best to reach the above targeted emission reduction by the
end of the century.
One of the key goals of the conference is creating dialogue among those involved in research and
development activities in Climate Change Mitigation, Vulnerability, and Adaptation, nationally and
internationally. As the Chair of the conference I hope this event will create continued dialogue during
and beyond the ICCC-2017, with the participation of local and international scientists. Through this
event, it is envisaged to share and disseminate information relevant to research and development
experiences encompassing important areas such as vulnerability to the impacts of climate change on
food security, biodiversity and natural resources, health and sanitation, developments in adaptation
and mitigation research, and various other aspects such as greenhouse gas measurements, modelling
and climate predictions, etc. It was a difficult task to select the abstracts for the conference from the
large number of abstracts we received. I wish the presenters of selected abstracts, representatives of
the universities, research institutes, and governmental- and non-governmental institutions, etc.,
including the young scientists to have a fruitful gathering benefitting towards the betterment of their
future work.

Dr. Erandathie Lokupitiya,
Senior Lecturer,
Department of Zoology and Environment Sciences,
Faculty of Science,
University of Colombo,
Sri Lanka.
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CARBON CYCLE FEEDBACK: A PRIMARY SOURCE OF UNCERTAINTY IN 21ST
CENTURY CLIMATE
A.S. Denning
Department of Atmospheric Science, Colorado State University

ABSTRACT
Very substantial climate change is certain during the 21 st Century, but the magnitude and rate of
change is still quite uncertain. There are three primary reasons for this uncertainty: (1) future CO 2
emissions depend on economic and political developments that can’t be predicted; (2) physical
feedbacks in the climate system, especially related to the role of clouds in a warmer world, remain
uncertain; and (3) changes in the global carbon cycle that add or subtract CO 2 from the atmosphere
may amplify or reduce global warming in ways that are very hard to predict. The strength and even
the sign of the carbon-climate feedback is very uncertain even in the latest Earth System models, and
actually becomes more problematic as additional ecosystem processes are included.
Over more than 50 years since modern measurements began, only about half of fossil fuel CO2 has
remained in the atmosphere. The other half is sequestered in the oceans and in land ecosystems
through processes that are incompletely understood but which provide a huge service to the world,
reducing the rate of CO2 increase by half for free. Carbon sequestration in the oceans is a result of
chemistry and circulation, involves progressive acidification of the marine environment, and is likely
to continue in coming decades. Land carbon sequestration was unexpected and is much harder to
predict because it results from a sustained imbalance between photosynthesis and decomposition
over many decades. Globally, land biomass is growing faster than it’s dying. Mechanisms include
CO2 fertilization, changes in nutrient cycles, regrowth of forests following past disturbance, and
rapid greening of boreal and arctic areas. Some of these land carbon sink processes are likely to
continue, while others are almost certain to cease or even turn into sources relatively soon. If and
when land ecosystems stop accumulating carbon, the rate of CO 2 increase will spike. Earth System
models used by the IPCC disagree dramatically about future carbon sequestration, leading to
uncertainties of over 300 ppm in CO 2 by 2100 for identical fossil fuel emission scenarios.
New measurement networks and satellite data provide unprecedented insight into the functioning of
the global carbon cycle, and set the stage for greatly improved representations of these important
processes in Earth System models. These developments may do more to reduce uncertainty in 21 st
Century climate than any other development in climate science over the next decade.
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LAND MANAGEMENT AND CLIMATE CHANGE CO-BENEFITS; ACCOUNTING
TOOLS AND THE CARBON BENEFITS PROJECT
E. Milne
Department of Geography, The University of Leicester
NREL, Colorado State University

ABSTRACT
The agriculture, forestry and other land use (AFOLU) sector accounts for around a quarter of
anthropogenic greenhouse gas (GHG) emissions. The way that we use and manage our land therefore
has a significant role to play in climate change mitigation. Many land management projects and
initiatives have the potential to reduce greenhouse gas (GHG) emissions and increase carbon
sequestration in soils and biomass through reforestation, changes in agricultural practices, restoration
of degraded lands etc.. Therefore funding agencies, governments and NGOs are increasingly seeking
ways of quantifying the climate mitigation ‘co-benefits’ of the land management activities they
support. This presentation considers approaches that are available for the estimation of these cobenefits, with an emphasis on the role of accounting tools and modeling. The motivation for
accounting is discussed and the suitability of different options considered. One set of tools developed
through the ‘Carbon Benefits Project’ are then considered in detail. The tool set includes two online
calculators based on the IPCC method plus a dynamic modeling option which consists of the Century
ecosystem model linked to a GIS.
Keywords: AFOLU, Land Management, GHG Accounting Tools, Climate Change Mitigation
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MODELLING SOIL CARBON IN IRELAND USING MODIFIED EXTREME
WEATHER DATA
P. Flattery
Maynooth University, Ireland
ABSTRACT
The influence of extreme events on soil organic carbon dynamics has been widely researched
internationally. The 2003 European heat wave is estimated to have stimulated the release of four
years of carbon sequestration in one summer (Ciais et al., 2003). There remains a lack of research on
the impacts of extreme weather events on soil carbon in Ireland. To investigate the potential effect
extremes may have on Ireland’s climate, the biogeochemical model ECOSSE (Smith et al., 2010)
which simulates soil carbon dynamics is parameterised for an Irish experimental arable site with
spring barley crop rotation on sandy loam soil. The model is evaluated using flux measurements
from an eddy covariance tower. Preliminary results from this evaluation will be presented.
When the model is running, its meteorological parameters (temperature, rainfall and potential
evapotranspiration) will be manipulated in order to investigate the effects of extremes. A method for
resampling observed climate data to simulate potential future extreme scenarios will also be
presented. This method uses observed meteorological data from nearby station(s) and applies a
unique resampling algorithm, allowing for multiple new climatic sequences which incorporate
extreme seasons to be generated. These sequences will represent multiple potential future climates,
and will be used to force the soil carbon model.
Early results will be presented which indicate the potential effects climate extremes and sequences of
extremes (warm/wet, warm/dry, cold/wet, cold/dry) will have on soil carbon at field scale. Soil
carbon tends to decrease with increasing temperatures, and remains static/increases with decreasing
temperatures. Wetter weather indicates further carbon losses while the opposite is true for drier
conditions. Further work will attempt to regionalise this analysis to a national scale based on soil
type using the same model, with the hope that this methodology can be employed at national scales
all over the world.
Keywords: Soil, Carbon, Extremes, Climate, Modelling
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[02]
EVALUATION OF DOWNSCALED CMIP5 CLIMATE MODELS TO SELECT THE
BEST MODELS TO DEVELOP FUTURE CLIMATE SCENARIOS FOR SRI LANKA
H.M.R.C. Herath and I. M. S. P. Jayawardena
Department of Meteorology, Sri Lanka

ABSTRACT
Due to coarse resolution of global climate models, techniques are often needed to generate finer
scale projections of variables affected by local-scale processes such as temperature and precipitation.
Downscaling is widely used to improve spatial and/or temporal distributions of meteorological
variables from regional and global climate models. This downscaling is important because climate
models are spatially coarse (100–200 km) and often misrepresent extremes in important
meteorological variables, such as temperature and precipitation. NASA Earth Exchange Global Daily
Downscaled Projections data with 25 km grid spacing and Coordinated Regional Climate
Downscaling Experiment (CORDEX) data with 50 km grid spacing of 6 GCM models were used to
evaluate models suitability for Sri Lanka. Annual mean precipitation and seasonal mean precipitation
for four climatic seasons namely Southwest Monsoon, Northeast Monsoon, First Inter monsoon and
Second Inter-Monsoon, of model historical runs (1975-2005) were compared with observed
climatological average of precipitation to evaluate the models’ performance.
CORDEX downscaled models were unable to capture the bi-modal pattern of annual cycle of
precipitation in Sri Lanka and the spatial pattern of precipitation.
NEX-GDDP downscaled models captured the bi-modal pattern of annual cycle of precipitation in Sri
Lanka and the spatial pattern of precipitation of annual average as well as seasonal average. Based
on the model performance of historical runs NASA Earth Exchange Global Daily Downscaled
Projections of 6 GCM models (CanESM2, CNRM-CM5, CSIRO-MK3-6-0, GFDL-CM3, MRICGCM3 and NCAR-CCSM4) with 25km grid spacing were selected to develop future projections
for Sri Lanka.
Keywords: Downscaling, Temperature, Precipitation, Seasonal, Monsoon, Annual, NEX-GDDP,
CORDEX
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[03]
FUTURE CLIMATE PROJECTIONS FOR ANNUAL AND SEASONAL RAINFALL
IN SRI LANKA USING CMIP5 MODELS
D.W.T.T. Darshika
Department of Meteorology, Sri Lanka
ABSTRACT
Statistically downscaled data into 25 km x 25 km grid resolution of 6 earth system models under
coupled model inter-comparison project 5 (CMIP5) are analyzed to see the future Changes in annual
as well as seasonal Rainfall over Sri Lanka for 3 time periods; 2020–2040, 2040-2060 and 20702090 relative to baseline climatology period 1975-2005 for two emission scenarios ; Rcp4.5
representing low emission and Rcp8.5 representing high emission scenario. The results of Rainfall
changes have indicated that
(1)
Annual rainfall anomaly is negative in Northeastern parts, and positive in Southwestern
parts for the period 2020-2040 and positive and increasing thereafter under RCP 4.5 scenario.
Annual rainfall anomaly is positive and increasing for all 3 time periods under RCP 8.5 scenario .
(2)
Southwest monsoon rainfall anomaly is positive and increasing in both RCP 4.5 and RCP
8.5 scenarios with significant increase in rainfall over the wet zone.
(3)
Northeast monsoon rainfall anomaly negative and negative trend is observed in RCP 4.5
and RCP 8.5. Decrease in rainfall is significant in the dry zone
(4)
First Inter Monsoon rainfall anomaly is negative in 2020-2040 , slightly negative in 20402060 and positive except Northeastern parts under RCP 4.5. First Inter Monsoon rainfall anomaly
is negative in all 3 time periods under RCP 8.5 scenarios . No significant trend is evident in RCP 8.5.
(5)
Second Inter Monsoon rainfall anomaly is negative in in Northeastern parts, and positive in
Southwestern parts in 2020-2040 and positive and increasing after that under RCP 4.5. Second
Inter Monsoon rainfall anomaly is positive and increasing in 8.5 scenarios with increase in rainfall
is significant in the Southwestern and Southeastern parts.
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ESTIMATION OF ASIAN AND GLOBAL CARBON FLUXES USING MAXIMUM
LIKELIHOOD ENSEMBLE FILTER (MLEF)
K.M.P. Perera1, R. S. Lokupitiya1, D. Zupanski2, A.S. Denning3, R. G. N. Meegama4, E.Y.K.
Lokupitiya5 and P.K. Patra6
1Department

of Statistics, University of Sri Jayewardenepura, Sri Lanka

2Zupanski
3Department

Consulting, LLC, Fort Collins, CO, USA
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4Department

of Computer Science, University of Sri Jayewardenepura, Sri Lanka

5

Department of Zoology and Environment Sciences, University of Colombo, Sri Lanka
6Research

Institute for Global Change, JAMSTEC, Yokohama, Japan

ABSTRACT
CONTRAIL (Comprehensive Observation Network for Trace gases) observations by Airliner using
passenger aircraft is becoming more popular among the researchers who are doing inverse
modelling. The inverted Asian CO 2 fluxes using inverse modelling still remains challenging with a
large uncertainty due to lack of observations. In this study, we use an ensemble-based method called
maximum likelihood ensemble filter (MLEF) to estimate the carbon fluxes using CONTRAIL
observations in addition to the existing flak and continuous measurements. A pseudo-data
experiment was carried out with the artificially generated biases for the CO 2 fluxes. Hourly land
fluxes (Net Ecosystem Exchange (NEE)) derived from Simple Bioshere-version 3 (SiB3) model,
Takahashi ocean fluxes and Brenkert fossil fuel emissions are the fluxes used. Slowly varying biases
defined at monthly scale were recovered by estimating those for the first six months (from January to
June) using MLEF coupled with Parametric Chemistry Transport Model (PCTM). The transport
model is run at 2.50 longitude and 20 latitude spatial resolution with 25 vertical levels. CONTRAIL
observation gives a considerable uncertainty reduction for the Asian region and more than 50%
uncertainty reduction for North American and European regions of the estimated biases for land
fluxes. Also, the Pseudo truth has been well recovered using this assimilation scheme. In the future,
this model is going to be used with real observations to identify the carbon sinks and sources
globally as well as for the South Asian region.
Keywords: Ensemble Data Assimilation, Maximum Likelihood Ensemble Filter, CONTRAIL Data,
Asian Region, Pseudodata Experiment
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RELATIONSHIP BETWEEN CO2 CONCENTRATION AND NDVI BASED ON
SATELLITE OBSERVATION OVER IRAN
S. M. Mousavi1, S. Falahatkar1 and M. Farajzadeh2
1Faculty

of Natural Resource and Marine Science, Tarbiat Modares University, Noor, Iran
2Department

of Geography, University of Tarbiat Modares, Tehran, Iran

ABSTRACT
The global annual mean atmospheric carbon dioxide (CO 2) concentration has increased since the
industrial revolution from 280 ppm to current value of about 390 ppm, which caused widespread
concern in the international community. Among the greenhouse gases, CO 2 has been introduced as
most important anthropogenic greenhouse gas. Human activities such as deforestation, land use and
land cover change, forest degradation, industrialization and consumption of fossil fuels have
increased the concentration of CO 2 in the atmosphere, which have disrupted the global natural C
cycle. Greenhouse Gases Observation Satellite (GOSAT) measures the concentrations of CO 2 and
CH4 in the atmospheres column from the earth's surface to the upper atmosphere. In this research,
GOSAT TANSO-FTS level 2 data and MOD13Q1 of MODIS product were used to investigate the
relationship between XCO2 and NDVI for 2013 year in Iran. The NDVI is used to construct seasonal
and temporal profiles of vegetation activity enabling inter-annual comparisons of these profiles.
Therefore, NDVI was utilized for the investigation of CO 2 concentration in different land covers.
According to the results, the strongest correlation was found between monthly XCO 2 values and
NDVI value for spring season. A weak correlation was found between XCO 2 and NDVI value for
autumn season. In other words, the highest correlation coefficient to lowest value observed in spring,
winter, summer and autumn was 0.756, 0.472, 0.428, and 0.341 respectively. The southern Iran is
located in lower latitude and has warmer weather than northern Iran in autumn and winter, so, the
NDVI values are quite low in higher latitude than lower latitude in winter. The most number of
XCO2 column is located in southern Iran in winter, they include higher NDVI values and
demonstrate higher correlation coefficient than summer and autumn.
Keywords: Climate Change, GOSAT, XCO2, Remote Sensing
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EFFECT OF AEROSOLS ON OCEAN PARAMETERS IN INDIA BY USING
REMOTE SENSING APPLICATIONS
S. N. Palve1, P.D.Nemade 2 and S.D.Ghude 3
1 Research

scholar DYPIET Pimpri, University of Pune, India
2 S.B.

3

Patil C.O.E. Indapur, Pune, India

Indian Institute of Tropical Meteorology, Pune, India

ABSTRACT
The rapid industrial and economic development in India causes high level of air pollution in the
natural environment. The atmosphere and oceans are warming due to increasing emissions of
aerosols. This paper aims to investigate the effect of aerosols on sea surface wind and sea surface
temperature by using satellite data. The wind has a significant role in AOD and radiative forcing and
is analyzed using NCEP monthly wind data. The radiative forcing observed is much higher and up to
60% of total AOD during summer monsoon. Sea Surface Temperature (SST) is another important
parameter related to the global ocean– atmosphere system and is a key variable in coupling the
atmosphere and ocean. The SST has changed during the change of atmospheric pattern and it plays
an important role in aerosols mechanism. The study observed that during summer monsoon Sea
Surface Temperature (SST) over the SETIO is much higher than WTIO due to effect of El Nino.
Keywords: Aerosols; MODIS; SST; Climate Change; Atmosphere
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DETECTION OF OPTICAL MOTION OF CLOUDS USING LINEAR SYMMETRY
S. Ramanayake1 and H. L. Premaratne2
1Advanced

Technological Institute Netolpitiya, Tangalle, Sri Lanka

2University

of Colombo School of Computing, Sri Lanka

ABSTRACT
Due to the nature of uncertainty, weather forecasting has been a challenging task. Even a slight
irregularity of weather may affect the human life to a significant extent. In the Sri Lankan context,
being an agricultural country which depends mainly on the seasonal rain, prediction of rain precisely
even during the season is a vital task. The work presented in this paper is the outcome of a research
to predict the arrival of monsoon rain based on the movement of could patterns. The linear symmetry
which has been used as an effective feature on many applications, is used to determine the variation
of cloud motions. Cloud images in thirty minute intervals covering around the 50 0E to 1000E
longitude and 00 to 40 0N latitude were downloaded from the relevant site. Local symmetry tensors
of the concerned bounded area of the images were constructed. By preserving the first image as the
reference, pixels with highest gray value variation are determined and labelled as dominant pixels by
performing a convolution using a suitable threshold. The vector drawn from the dominant pixel of
the reference image to the centre point of the highest correlation block in the subsequent image in the
searching area was taken as the optical motion vector of the cloud. The process was continued and
finally the average of all the optical flow vectors was taken as the cloud optical flow of the particular
day. The experiments conducted using the images for the period of 2012 to 2016 show favourable
results.
Keywords: Monsoon, Cloud Optical Motion, Linear Symmetry
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[08]
BEST MANAGEMENT PRACTICES WITH LOW GREENHOUSE GAS EMISSIONS
FOR SALINITY MANAGEMENT IN PADDY SOILS OF SOUTH ASIA
E. Lokupitiya1, M. Agrawal2, D. Pandey3, T. Ahamed4, R.N. Mustafa5, D.N. Sirisena6, G.
Seneviratne7, S. Udagedara1, and K. Paustian9
1University
2Banaras
3Stockholm
4Bangabandhu

of Colombo, Sri Lanka

Hindu University, India

Environment Institute, York
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5

National Agricultural Research Center, Pakistan

6Rice

Research and Development Institute, Sri Lanka

7National

Institute of Fundamental Studies, Sri Lanka
8Colorado

State University, USA

ABSTRACT
Globally South Asia, where agriculture plays a key role in the economy, has been identified as the
second lowest in terms of regional level food security. National- and Regional scale research and
development activities are important in improving the agriculture and food security of the region.
Sea level rise due to climate change has affected the low-lying agricultural areas of South Asia. In
addition, various anthropogenic activities leading to salt water intrusion have worsened the situation.
In addressing climate change related issues, both mitigation of greenhouse gas (GHG) emissions and
adopting appropriate adaptation measures to minimize the impacts are necessary. Remedial measures
to alleviate soil salinity include addition of organic manure and management of stagnant water. In
addressing the salinity issue, remedial measures adopted on salt-affected soils to reduce the salinity
effect could enhance future climate change if they cause high levels of net GHG emissions.
Therefore this study addresses the best agricultural management practices for salt-affected soils in
rice cropping systems of the South Asian region considering net GHG emissions and other
socioeconomic benefits associated with the adopted measures. Country-level studies so far have
mostly shown the impact of the remedial measures on paddy yields and soil quality. The outcome of
this collaborative project will be used to raise awareness among farmers for adopting climatefriendly best management practices for salt-affected soils and make recommendations in developing
adaptation policies and strategies within the respective countries and the region as a whole.
Keywords: Sea Level Rise, Salinity Intrusion, Coastal Agriculture, Food Security
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TOWARDS PHOSPHORUS AND CLIMATE SMART AGRICULTURE (PACSA) IN
SRI LANKA
B. Jacobs1, D. Cordell1, M. Esham2 and E. Dominish1
1Institute

for Sustainable Futures, University of Technology Sydney, Australia
2Sabaragamuwa

University of Sri Lanka

ABSTRACT
Two of the biggest global challenges for food security – phosphorus scarcity and climate change –
are threatening farmers’ livelihoods, agricultural productivity and environmental integrity. Risks are
particularly high in low-middle income Asia-Pacific countries, yet remain insufficiently assessed or
mitigated. In Sri Lanka, with an agricultural sector comprised largely of smallholder farmers where
rain-fed rice is often a staple, climate change projections indicate rice yields could drop by 40%,
affect the majority of farmers and increase poverty levels by up to a third. At the same time,
agricultural soils are largely phosphorus-deficient, yet phosphorus fertiliser subsidies are currently
being removed. This policy change exposes farmers in this import-dependent island state to future
price fluctuations like the 2008 800% phosphate price spike. This paper reports on the first phase of
a collaborative project investigating the capacity of smallholder farmers and policy-makers in Sri
Lanka to adapt to these twin challenges, via a novel rapid integrated vulnerability assessment
framework. We identify causal links between climate change, phosphorus scarcity and food security,
including key stakeholders, and identify adaptive strategies. Ultimately, this project aims to
contribute to the resilience of Sri Lanka’s food system by increasing smallholder farmers’ capacity to
adapt to phosphorus scarcity and climate change, while simultaneously improving national food
security and the environmental integrity of waterways.
Keywords: Adaptation, Climate Change, Phosphorus Scarcity, Food Security
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[10]
ASSESSMENT OF THE IMPACT OF EXTREME WEATHER EVENTS ON
COCONUT PRODUCTIVITY IN SELECTED LOCATIONS OF SRI LANKA
C. Pathmeswaran1, E. Lokupitiya1 and K.P. Waidyarathne2
1 Department

of Zoology and Environment Sciences, Faculty of Science, University of
Colombo, Sri Lanka
2Coconut

Research Institute, Lunuwila, Sri Lanka

ABSTRACT
Coconut is a major plantation crop in Sri Lanka. The highest coconut production is found in the
Gampaha, Kurunegala and Puttalam districts which belong to the wet, intermediate and dry zones
respectively. An increase in the frequency of extreme weather events has been observed during the
recent past. This study was undertaken to assess the impact of extreme events on coconut
productivity. Meteorological and productivity data were obtained for the period 1995-2015 from six
estates; two estates representing each of the above mentioned districts. Extreme events were defined
using maximum daily temperature (T max) and daily rainfall. The 90th percentiles of the daily
distribution of rainfall and Tmax in the reference period were used to define high rainfall and high
temperature days respectively. The days with their rainfall below the 10 th percentile were defined as
low rainfall days. Regression analyses between coconut productivity and the number of extreme
events during the first four months after flowering were performed. In the dry zone the number of
high rainfall and high Tmax days during the said period had a negative influence on productivity and
the mean rainfall had a positive influence on productivity. In the intermediate zone the number of
high rainfall events and the mean Tmax of the same period had a negative impact on coconut
productivity. In the wet zone, while the number of extreme weather events had no influence on the
coconut productivity, the mean Tmax during the first four months since flowering had a negative
impact on coconut productivity.
Keywords: Extreme Weather, Coconut Productivity, Time Series, Trend Analysis, Lag, Regression
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[11]
SEEDS FOR NEEDS: REVIVAL OF TRADITIONAL VARIETIES AND
LANDRACES FOR CLIMATE-RESILIENT AGRICULTURE
N. Sharma1, P.N. Mathur1, A. Gupta1, M. Dadlani1, J. van Etten 2 and N.K.K. Kumar1
1Bioversity

International, Pusa Campus, New Delhi, India

2Bioversity

International, 7170 Turrialba, Costa Rica

ABTRACT
Bioversity International through “Seeds for Needs” project is studying the impact of agricultural
biodiversity in minimizing the losses occurring due to climate shifts by involving large number of
smallholder farmers. A suggested pool of landraces and released varieties of different crops is tested
under Participatory Varietal Selection trials by adopting scientific methodology. The better
performing varieties subsequently become part of the crowdsourcing trials. Each farmer in the
crowdsourcing network is provided with a combination of three random varieties from the selected
list that are tested along with the varieties commonly grown in the location and feedbacks are
received from the farmers about the comparative performance. Thus, the responses from individual
farmers, rather than the groups are collected. This information is analyzed by software-ClimMob,
developed by Bioversity International, to generate recommendations for individual farmers as well as
for the region. Farmers’ increased knowledge about various traits of the tested varieties helps them to
select the varieties suitable for their local climatic challenges. Participant farmers are trained for
quality seed production to strengthen the local seed supply system. Seeds4Needs is operating in
eleven countries in Africa, the Americas and Asia-Pacific. The activity was initiated in India in 2011
and has been well received by the farmers of five states: Bihar, Uttar Pradesh, Odisha, Madhya
Pradesh and Chhattisgarh. A strong network of more than 35000 farmers has been established by
including oilseeds, legumes, vegetables and cereals in the trials which emphasizes the need of
broadening the crop genetic base for climate-resilient agriculture.
Keywords: Climate Change, Crowdsourcing, Farmers’ Participation, Participatory Varietal
Selection, Seeds4needs
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[12]
ADOPTION OF CONSERVATION TILLAGE AS A CLIMATE CHANGE
ITIGATION AND RESILIENCE ENHANCEMENT FACTOR IN AGRICULTURAL
SECTOR: A CASE STUDY FROM FARS PROVINCE, IRAN
A. Marzban, N. Azizi, M. Yazdanpanah and A. Abdeshahi
Ramin Agriculture and Natural Resources University of Khuzestan

ABSTRACT
Iran is one of the driest countries of the world. Global warming caused changes in precipitation
levels and made the country experiencing serious water problems. As the major water consumer,
agriculture is one of the most vulnerable water sectors to climate change. To ensure sustainability of
agriculture, both mitigating climate change and enhancing resilience to climate change effects on this
sector through conserving practices and technologies is essential. The aim of this study was to
determine the adoption status of conservation tillage that reduce agricultural water consumption and
to identify factors affecting the adoption of this technology for farmers in Fars province. The results
of multinomial logit regression model showed that farmers’ age and education, farmers’ family
member, number of farmlands parts and farmers’ skill for performing water conserving technology
have affected the conservation tillage adoption. The results also show that access to technology,
farmers’ willingness to collect information and to be in touch with other farmers, soil quality, access
to water resources and farmer's tendency to conserve water had significant meaning on conservation
tillage adoption.
Keywords: Conservation Tillage, Adoption, Climate Change
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CLIMATE CHANGE : BIODIVERSITY CONSERVATION WITH REFERENCE TO
THAR DESERT
H. Meena
Department of Geography, University of Rajasthan, India

ABSTRACT
The entire world is currently plagued with the problem of climate change. Numerous scientific
researches have confirmed that climate change is on dangerous levels and it happened as a result of
human activities; global warming has had the most impact on biodiversity. Indian desert is not
absolutely all sand; there are gravel plains, hillocks and sandy areas. This kind of diversity in habitat
has given rise to more diversity in fauna and flora, and human culture in comparison to the other
deserts of the world. Thar Desert of Rajasthan contains 25 species serpents and 23 species of lizards.
The endangered great Indian bustard, black hock and Indian wild ass are found here. During the last
few decades, the impact of climate change on the biodiversity of the Thar Desert was seen directly.
There is a need to conserve the biodiversity. There are a number of biodiversity conservation sites in
Indian desert. The most important and by far the largest among them is desert national park,
Jaislmer, spread over 3162 km; it is one of the best examples of the ecosystem of the Thar Desert
and its diverse fauna.
Keywords: Thar Desert, Climate Change, Biodiversity, Black Buck
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CLIMATE CHANGE IMPACT ON PRODUCTIVITY AND CARBON SINK OF
RUSSIAN FORESTS
A.N. Filipchuk, B. N. Moiseev and N.V. Malysheva
Russian Research Institute of Silviculture and Mechanization of Forestry(FBU VNIILM),
Federal Forestry Agency, Ministry of Natural Resources, Russian Federation

ABSTRACT
From 1990, according to the FRA-2015 (FAO), there is a statistically significant trend of increasing
the average timber volume exceeding the annual losses of forest areas around the world. Forests
cover 67% of the Russian Federation territory and are an important in stabilizing climate not only in
the country but also in the planet. 88 % of the forests grow in the boreal zone and in transition zone
of coniferous-deciduous (mixed) forests. Since 1956, the total forest area, timber volume and stand
increment have increased. The mean annual increment of forest stands (MAI) has increased from
807.9 million m3 yr-1 in 1956 up to 1.01 billion m3 yr-1 in 2015. The increase of current annual
increment amount to 1.2 m3 ha-1 yr-1 and 1.32 m3 ha-1 yr-1 respectively. The paper presents the new
results of the Russian forests carbon sink assessment based on forest state register data following the
IPCC methodology. Net ecosystem production (NEP) of the Russian forests has reached 630 ± 110
million tonnes yr-1 in 2015, of which about 140 million tonnes yr-1 is accumulated in dead biomass.
The controversial issues how to improve the carbon balance assessment for the national forests
discussed in the paper. As a result of the methodological ambiguity, some areas have excluded from
managed forests such as ~200 million ha of wild forests on remote areas and 74,9 million ha of
shrubs. In addition, there is a double accounting of carbon losses due to wood removal after clear
cutting when carbon balance evaluates for preparing the national assessment report. According to the
preliminary calculations, these two factors lead to an underestimation of carbon sink in Russian
forests as in total of ~340 ± 75 million tonnes yr-1.
Keywords: Forests, carbon sink, carbon balance assessment, NEP

Page | 20

International Conference on Climate Change 2017

[15]
SOIL CARBON STOCK CHANGES AS AFFECTED BY FOREST LAND
CONVERSION TO ENERGY CROP (SWEET SORGHUM) AND BY BIOCHAR
APPLICATION IN THAILAND
S. Duangrat1 and C. Amnat1
1The

Joint Graduate School of Energy and Environment (JGSEE) and Center of Excellence
on Energy Technology and Environment, KMUTT, Bangkok, Thailand

ABSTRACT
Forestland conversion to agricultural land is usually resulted in loss of soil carbon. However, recent
studies suggest that this could be reverted by application of biochar to agricultural soil. In the
present study, one of the potential energy crop in Thailand (sweet sorghum) was planted after forest
conversion with biochar application. We then investigated the carbon loss upland land conversion
and on the effects of biochar on modulating the loss of carbon. The study was carried out for four
cropping cycles of 2011-2012. Three treatments with a randomized complete block design (RCBD)
and three replications for each treatment including sweet sorghum (no amendment material) (CT),
sweet sorghum cultivation incorporation with biochar (BC), and cow manure (SM)) were made. Soil
samples were taken and plant growth were monitored throughout the cultivation period. Soil
emissions of GHGs were measured with closed chamber method at 7 days interval throughout the
whole cropping period. The results of this study found that the significant suppression of soil nitrous
oxide (N2O) and carbon dioxide (CO2) emissions following biochar amendment has been
demonstrated in the first 2 years. In the field, biochar amendment suppressed soil CO 2 emissions by
18.61% when compared to the control (from 7,774.19 to 6,327.57 g CO2 m-2) and annual net soil
CO2 equivalent (eq.) emissions (CO2, N2O and methane, CH4) by 18.75% over 2 years. (from
1,783.92 to 1,449.40 CO2 eq.) Application of biochar increased the SOC from 29.18±7.70 to
33.41±7.34 t C/ha or around 36.87-56.71%. Our findings support that biochar application has the
potential to suppress net soil CO2 equivalent in bioenergy crop systems after changing the land usw
and addition biochar. We summarize that biochar from this study has the potential to enhance the
GHG balance of bioenergy crops through reductions in net soil CO 2 equivalent.
Keywords: Biochar, Soil Carbon Stock, Energy Crop, Land Use Management
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INTEGRATING BIRD INDICATOR SPECIES AND REDD+ FOR CONSERVATION
PRIORITY IN PROTECTED AREA
N. L. Winarni1, J. M. Semedi3, J. Supriatna1,3 and R. Khairunnisa3
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ABSTRACT
Reducing Emissions from Deforestation and Forest Degradation (REDD+) scheme as a mechanism
to reduce carbon emission through conservation of carbon stocks while also promoting sustainable
forest sector development, enhancing rural livelihoods and protecting biodiversity has been applied
to several areas in Indonesia. However, none has been applied to protected area. In this study, we
evaluated both indicator group/species and carbon stocks to evaluate the relationship between the
area of high carbon value and high biodiversity value in Bali Barat National Park, Indonesia.
Surveys were conducted two times, during August 2015 and July 2016. During 2015, we conducted
bird survey using point counts, conducted vegetation structure survey at points and enumerated trees
with diameter at breast height (DBH) >10 cm, measured the DBH and the tree height and calculated
the carbon stocks at 3 study sites. We evaluated the presence of three indicator bird species within
different habitat types in Bali Barat National Park using Point Count method at additional 3 sites in
July 2016 to verify the previous study. Our results suggested that the more the numbers of indicator
species are present, the more the stock of carbon is sequestered per hectare. All three species
indicators species, Common iora, Olive-backed sunbird, and Olive-backed tailorbird are present in
monsoon forest, a key habitat for Bali Barat National Park. Such a study is important to prioritize
the conservation directives of protected area while also benefitting the biodiversity.
Keywords: Birds, Carbon Stocks, Protected Area, REDD+, Species Indicator
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DISAPPEARANCE OF TROPICAL RAINFOREST ON THE ISLAND OF BORNEO
IN RESPONSE TO CLIMATE CHANGE: IS THERE ANY EVIDENCE FROM
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1Wroclaw

5

University of Sciences and Technology, Faculty of Geoengineering, Mine and
Geology, Wroclaw, Poland

2Bulent

Ecevit University, Department of Geomatics Engineering, Zonguldak, Turkey

3Biological

and Environmental Sciences, Faculty of Natural Sciences, University of Stirling
UK

4Department

of Plant Sciences, University of Cambridge, Downing Street, Cambridge, UK

5 Environmental
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ABSTRACT
For many ecosystems climate change may be linked to the departure from the current niche of
stability. One possible outcome would be a self-sustained vicious cycle that may negatively affect or
even completely destroy tropical rainforests. The influence of rising temperatures on the leaf area
index (LAI) of trees was identified as the key mechanism controlling such a vicious cycle.
Progressive canopy thinning has been linked to nutrient depravation of trees, soil erosion, and
consequently to vegetation collapse. A remote sensing-based evidence of gradual thinning of the
forest canopy has been verified using in situ measurements of light intensity and temperature in a
tropical rainforest of Brunei Darussalam, located on the island of Borneo. The readings have been
recorded since 2011 at approx. 20 min intervals by 10 sensors (Onset HOBO® UA-002-64), attached
facedown on the western side of tree trunks at 3 and 12 m. For the first time we present the
preliminary results of light intensity and temperature measurements from the understory which are
consistent with an overall increase in temperature and insolation within the forest. We postulate that
climatic warming may form the key factor of the vicious cycle that can eventually lead to total
vegetation collapse on the island of Borneo. These data have also important relevance for forest
ecology research and other related topics. A global network of long-term temperature and light
intensity monitoring programs would contribute to a better understanding of the effects of climate
change on tropical forests.
Keywords: Temperature, Light Intensity, Tropical Rainforest, Brunei Darussalam, Vicious Cycle,
Global Warming
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ABSTRACT
Groundwater is often a forgotten resource in Sri Lanka, which is the hidden prime resource that is the
only source of freshwater in the Jaffna peninsula. Saltwater intrusion is alarmingly increasing making
freshwater at risk in the Peninsula. Therefore this study was conducted to assess the aquifer
vulnerability at adjacent to the Vadamaradchi lagoon area in Jaffna using a simple modeling
technique. Electrical conductivity (EC) of groundwater was measured in 42 dug wells from March to
June 2014. The DRASTIC hydrogeologic vulnerability ranking method uses a set of seven hydrogeologic parameters which are assigned a rate and a weight to classify the vulnerability of the aquifer.
The parameters are depth to groundwater, net recharge rate, the aquifer media, the soil media,
topography, impact of the vadose zone and the hydraulic conductivity of the aquifer. From March to
June 2014, the average EC values are 3.8 +4.0, 4.0 +4.4, 6.8 +7.5 and 7.3 +8.3 mS cm-1 recorded
respectively. Calculated DRASTIC Index value is modified by EC rating and weight to assess the
potential risk of groundwater to salinization in the study area i.e. Modified DRASTIC Index value.
Average Modified DRASTIC Index value is 172 that deviate by +3.6 ranging from 170 – 184 and
classified as ‘High’ in vulnerability. Rainfall plays a significant role at recharge of groundwater and
also influences solute transport in underground via pours medium. Therefore vulnerability of
Modified DRSTIC Index values adjusted and/or validated by different rainfall rating by expected
probability of rainfall return period in Jaffna. One year return period of rainfall average index is 177;
whereas for two years, the return period of rainfall average index is 181. For 10 years return period of
rainfall average index become much higher, 185; and for 25 years it increased to 189. Risk index
analyzed with different rainfall probability return period and increased return period showed a
positive correlation indicating risk.
Keywords: DRASTIC Index, Electrical Conductivity, Groundwater, Saltwater Intrusion
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SEA LEVEL RISE: ITS IMPACTS ON DEVELOPING COUNTRIES
A. Alam
University of Southern Queensland, Australia

ABSTRACT
Climate change is a long-term issue and it has received attention from different sectors. It relates
other global changes such as population growth, urbanization, land use and decreasing of fresh water
resources which may have implication on human life and health. It is predicted that global warming
is an international issue with a potential impact on developing countries more severe than developed
countries. There is very high confidence that due to sea level rise throughout the 21st centuries and
beyond, costal systems and low-lying areas will gradually experience adverse effects that includes
disruption of food production and water supply, disease and death, and consequences for mental
health and human well-being. If the sea level rises continuously, the large rivers may drain away
denser from the delta system which may affect later for heavier floods inland and it will affect the
GDP of developing countries. However, it may also indirectly increase the salinization of soil which
may affect the production of rice and other crops. Moreover, it is also impacting on human health in
various ways. Diseases have been caused due to exposure of contaminated flood water and
increasing temperature. Females are more affected than males by a range of climatic changes, due to
differences in prevalence of poverty, undernutrition and exposure to water-logged environments in
developing countries. It is therefore important for developing countries to take both adaptation and
mitigation actions nationally and internationally to manage climate risk in every sector.
Keywords: Climate change, Sea Level Rise, Impacts, Developing Countries Adaptations and
Mitigations
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[20]
THE IMPACT OF DROUGHT ON WATER SUPPLY AND ALTERNATIVE
MEASURES USED TO ENHANCE WATER SECURITY IN RURAL
COMMUNITIES OF LIMPOPO PROVINCE, SOUTH AFRICA
L.S. Mudau1,2, M. Mokoena3, O. Morakinyo4, N. Ramaru5 and M.S. Mukhola2
Tshwane University of Technology, South Africa

ABSTRACT
Drought is an environmental factor that contributes to drinking water stress. In South Africa, fresh
water resources are deteriorating fast due to drought thus creating challenges of water security and
poor livelihoods in rural communities. However, there are limited researches reconnoitering how the
communities perceive and improvise to manage this situation. This study assessed the extent to
which water shortage resulting from drought affect daily life in two rural villages of Limpopo
Province. Communities were recruited to form 33 groups. A structured interview guide was used to
determine the extent of water shortages. Interview texts were coded and grouped according to the
study themes. A total of 161 households participated in the study; 71 from village A and 90 from
village B with a mean of 5. Of 62% of households in village A use water from small water treatment
whereas 38% live in high terrain areas with no access to drinking water due to drought. These
households plumb water from springs. Communities in Village B experience the same challenge of
water shortages due to mineral build up in pipes aggravated by drought. Households improvised by
drilling own private wells (22%) to access water; whilst 32% use communal taps. Of 46%
households have no access to potable water. They buy water from households with private wells at
an average 1.5 USD per household each day. Therefore, measures used by the communities to access
water during drought should be incorporated as a way of improving water access.
Keywords: Drought, Water Access, Water Security, Drinking Water Sources, Rural Households
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[21]
THE PRODUCTION OF EMERGENCY FOOD RESERVE (EFR): COMMUNITYGOVERNMENT- PRIVATE SECTOR COOPERATION PROGRAM IN
CALAMITY- PRONE AREAS (COMMUNITY DISASTER PREPAREDNESS)
L. S. Montevirgen
Department of Science and Technology of the Philippines

ABSTRACT
Philippines is a disaster-prone country with increasing poverty, population growth, malnutrition, and
food shortages that can be aggravated by extreme weather events. Consequently, there is an urgent
need to ensure food security and mitigate impact of emergencies. A community-centered production
of Emergency Food Reserve (EFR), employing S&T based interventions in improving socioeconomic conditions in disaster-prone areas under a framework of multi-sectoral cooperation, was
established. This can reduce dependence on limited national stocks and foreign aid, and even
generate livelihood opportunities. Furthermore, using indigenous materials will help in economic
growth, uplift lives of farmers and people, and reduce vulnerability of insecure households. Food
assistance will also be timelier. This can reduce wheat imports, stimulate production of local crops,
and help reduce soil erosion. Hopefully, this will become a fully developed agro-industry. We have
established, and are continually establishing the program and constructing GMP-compliant facilities
throughout the country and will continue to develop industrial products from EFR to open more
business opportunities for partner communities. With EFR in place even before the emergency,
chances of survival are increased. EFR is pre-cooked plant base flour that is neutral in taste and used
in various preparations to add balance and variety to food assistance and nutrition feeding. Since it is
non-meat, EFR is readily acceptable to all faith. Some rescue groups are already including EFR
products for “GO” bags. The program can be used as strategic platform for an integrated approach to
food security and nutrition, poverty and income generation, increasing farm productivity and
economic development for emergency and non-emergency situations.
Keywords: Community Disaster Preparedness, Government-Private Sector Cooperation
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[22]
CONTEXTUALIZATION AND LOCALIZATION: ACCEPTABILITY OF THE
DEVELOPED ACTIVITY SHEETS IN SCIENCE 5 INTEGRATING CLIMATE
CHANGE ADAPTATION IN THE DISTRICT OF PILILLA SCHOOL YEAR 20162017
K. A. C. De Lara
Department of Education, Philippines

ABSTRACT
The research aimed to assess the level of acceptability of the developed activity sheets in Science 5
integrating climate change adaptation of grade 5 science teachers in the District of Pililla school year
2016-2017. A developed localized, contextualized and integrated climate change adaptation activity
sheets was the output of this research. In this research participants will be able to recognize and
understand the importance of environmental education in improving basic education and integrating
them in lessons through localization and contextualization. The researcher conducted the study to
develop study material to be used by Science teachers in Grade 5. It could also be a self-learning
resource for students.
It could be used as a recommending material for the development of learning modules for teachers
and students and as a guide for other action plans for researchers. It could also help the department to
plan policy formulation for curriculum development by adapting or integrating climate change
awareness to subjects and lessons. The respondents of the study were the Grade 5 teachers teaching
Science 5 in the District of Pililla. Respondents were selected purposively and identified by the
researcher.
A descriptive method of research was utilized in the research. The main instrument was a checklist
which included items on the objectives, content, tasks, contextualization and localization of the
developed activity sheets. The researcher developed a 2-week lesson in Science 5 for 4th Quarter
based on the curriculum guide with integration of climate change adaptation.
The findings revealed that majority of respondents are female, 31 years old and above, 10 years
above in teaching science and have units in master’s degree. With regards to the level of
acceptability, the study revealed developed activity sheets in science 5 are very much acceptable.
In view of the findings, lessons in science 5 must be contextualized and localized to improve to make
the curriculum responds, conforms, reflects, and be flexible to the needs of the learners, especially
the 21st century learners who need to be holistically and skillfully developed. As revealed by the
findings, it is more acceptable to localize and contextualize the learning materials for pupils.
Policy formulation and re-organization of the lessons and competencies in Science must be reviewed
and re-evaluated. Lessons in science must also integrate climate change adaptation since nowadays,
people are experiencing change in climate due to global warming and other factors. Through
developed activity sheets, researcher strongly supports environmental education and believes this to
serve as a way to instill environmental literacy to students.
Keywords: Climate, Change, Adaptation, Contextualization, Localization, Activity Sheets
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[23]
FEW CLIMATE CHANGE STUDIES ASSESMENT ACROSS THE THEREE
CONTINENTS
G. D. Kale
Civil Engineering Department, SV NIT, Surat, Gujarat, India

ABSTRACT
The climate change is undisputed as known from the various published literature. So in the present
study, few studies of effect of climate change on water resources from three continents are reviewed
while mainly focusing on methodology used. From the present study, it is concluded that, number of
studies from U.S.A., U.K. and China were more as compared to other countries. In America
continent, very few studies assessed effect of climate change through chain of GCM-downscalingrainfall-hydrologic model-runoff while very few assessed climate change impact through trend
studies. Few studies have shown increase in winter runoff and decrease in summer runoff. In Europe
continent, some studies assessed effect of climate change through the chain of GCM-dynamic
downscaling-rainfall-hydrologic model-runoff and use of hypothetical scenarios with water balance
model. No study assessed climate change impact through trend detection. Some studies indicated
increase in winter runoff and decrease in summer runoff. Arnell (1999) found that drought intensity
will increase in Western Europe and decrease in North and East Europe. In Asia continent, some
studies assessed effect of climate change through the chain of GCM/RCM-downscaling-rainfallhydrologic model-runoff while few studies assessed impact of climate change through GCM derived
scenarios with water balance models. Also few studies assessed climate change impacts through
trend studies. Few studies have shown reduction in summer runoff. No study was carried out with all
IPCC GCMs, scenarios, downscaling methods, hydrological model(s) appropriate for given study
area and ensemble averaging techniques. So, complete assessment of uncertainty is difficult, without
which appropriate adaptation measures cannot be specified and carried out.
Keywords: Climate Change, Uncertainty, Assessment of Climate Change Studies
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[24]
THE ONSET AND THE WITHDRAWAL OF THE RAINY SEASON IN THAILAND,
AND THEIR EFFECT ON OYSTER FARMING
P. Trivej
Kasetsart University, Thailand

ABSTRACT
Oyster farming is among the main economic activities in western Thailand. The timing of when to
spread the mollusk seeds are determined by the salinity of the river which in turn depends on the
influence of the Monsoon. The harvest has to be done before a mass of fresh water flows do wn the
river in August. Then the fishermen spread the seeds for the next year products in December. Global
warming potentially extends and intensifies the rainy season in Thailand, disrupting the harvest cycle
and harming oyster products. This research attempts to predict when the rainy season will end by
looking at the relationship between the onset of the season in May and the withdrawal in October.
Based on statistical analysis, the year with an early onset has a late withdrawal, and the year with a
late onset an early withdrawal. This knowledge can help fishermen decide when to spread the seeds
and is a useful adaptation tool in dealing with the effect of Global Warming.
Keywords: Oyster Farming, Adaptation, Monsoon, Rainy Season, Weather Prediction, Statistical
Analysis
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[25]
IMPACTS OF CLIMATE CHANGE ON IRRIGATION WATER DEMANDS AND
GROUNDWATER RESOURCES
J. Abedi-Koupai1, M. Goodarzi2, M. Heidarpour3 and H.R. Safavi4
1,2,3 Department

of Water Engineering, College of Agriculture, Isfahan University of
Technology, Isfahan, Iran

4Department

of Civil Engineering, Isfahan University of technology, Isfahan, Iran

ABSTRACT
Impacts of climate change on water requirements for crop and irrigation in a plain located in the west
of Isfahan city is reported in this study. Cropping pattern were evaluated using two climate change
scenarios, including RCP 4.5 (intermediate emissions) and RCP 8.5 (high emissions) based on the
IPCC Fifth Assessment Report (AR5). The results showed that 2016-2045 temperature in all months
throughout year will increase at all stations. However, annual precipitation at all stations will
decrease. The average annual decline in Isfahan, Tiran, Flavarjan and Lenj stations for RCP 4.5 and
RCP 8.5 scenarios are 18.6 and 27.6%, 15.2 and 18%, 22.5 and 31.5% and 10.5 and 12.1%,
respectively. The results showed that evapotranspiration rate has increased in all months compared to
the base period. The irrigation water demand increases as high as 18%. Among the existing crops in
the cropping pattern, Hordeum vulgare, Cuminum cyminum, Allium cepa, Triticum aestivum and
forage crops (grass and legume plant species) are more sensitive and their water demand will
increase significantly. Given the high cultivable area of these crops (~65 percent of farmlands in the
region), climate change might have a significant impact on consumption of water resources. In view
of existing irrigation efficiency in the region, this might result in about 35 and 50 million cubic
meters over extraction from the aquifer for each one of these scenarios. This additional exploitation
would involve an extra drop of 0.4 to 0.8 meters in groundwater table per year in the aquifer.
Therefore, management and preventive measures to deal with climate change in the future should be
an essential prerequisite of the agricultural planning for this region.
Keywords: Climate Change, Crop Water Requirement, Irrigation, Cropping Pattern
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[26]
COMPARISON OF ENERGY USAGE AND GREENHOUSE GAS EMISSIONS
ASSOCIATED WITH TEA AND RUBBER MANUFACTURING PROCESSES IN SRI
LANKA
J. Vidanagama and E. Lokupitiya
Department of Zoology and Environment Sciences, Faculty of Science, University of
Colombo, Sri Lanka

ABSTRACT
The objective of this study was to compare the energy usage and greenhouse gas (GHG) emissions
associated with Sri Lankan tea and rubber industries. The scope of the study covered GHG inventory
analysis starting from harvesting of tea and rubber to processing of bulk tea and value added rubber
products respectively. The functional units of tea and rubber products were ‘one ton of made tea’ and
‘one ton of dry rubber content (DRC)’ respectively. Total GHG emission ranged from 553 ± 168
(Uva) to 479 ± 89 (high-grown) kg CO2e ton-1 of made tea and it was not statistically significant (p>
0.05; ANOVA and Tukey’s multiple comparison tests) among four tea growing regions, namely,
high-grown, mid-grown, low-grown and Uva. The electricity consumption contributed 55-67 percent
of the GHG emission and the balance was from diesel and biomass usage. GHG emissions associated
with raw rubber processing factories, namely, crepe and ribbed smoked sheet (RSS), centrifuged
latex and technically specified rubber (TSR) were 168.6 ± 44.1, 125.1 ± 24.8 and 375.60 kg CO 2 e
ton-1 of DRC respectively. GHG emissions associated with latex and dry rubber based industries
were 1,472.1 ± 1,011.8 and 1,801.23 ± 360.26 kg CO 2e ton-1 of DRC respectively. The main source
of GHG emission was the use of grid electricity. GHG emissions associated with electricity usage in
crepe/ RSS, centrifuged latex, TSR, latex and dry rubber based industries were 80, 53, 43, 74 and 55
respectively and the balance was from diesel, biomass and fuel oil usage.
Keywords: Tea, Rubber, Energy, Greenhouse Gas emissions, Sri Lanka
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[27]
BARRIERS TO TRANSFORMATIVE ADAPTATION: RESPONSES TO FLOOD
RISK IN IRELAND
D. Clarke1, C. Murphy1 and I. Lorenzoni2
1

Irish Climate Analysis and Research UnitS (ICARUS), Department of Geography,
Maynooth University, Ireland.

2 Science,

Society and Sustainability (3S) Research Group, and Tyndall Centre for Climate

Change Research, School of Environmental Sciences, University of East Anglia, UK

ABSTRACT
Barriers to climate change adaptation have received increased attention in recent years as researchers
and policymakers attempt to understand their complex and interdependent nature and identify
strategies for overcoming them (Eisenack et al. 2014). To date however, there is a paucity of
research on barriers to transformative adaptation. Using two case studies of flood risk management
from Ireland we identify and characterise barriers to transformative adaptation. Qualitative semistructured interviews were conducted with key stakeholders connected to proposed transformative
strategies in Skibbereen, County Cork and Clontarf, County Dublin. This was supplemented by an
in-depth review of policy documents pertaining to flood risk management nationally and a detailed
assessment of grey literature and publicly available material for both case studies to help interpret
findings within a broader context. Across both case studies, where transformative strategies failed to
materialise, we highlight three significant barriers that impede transformation including: i) social and
cultural values, particularly place attachment and identity; ii) institutional reliance on technical
expertise which fails to look beyond traditional technocratic approaches and; iii) institutional
regulatory practices. Findings illustrate that where social or institutional barriers emerge,
transformation may more likely succeed through a series of incremental changes. This research has
practical implications for future adaptation planning as facilitating transformation through
incrementalism requires flexible adaptation strategies that are responsive to changing social values
over time. While focused on flood risk management, our findings have applicability for other sectors
adapting to climate change.
Keywords: Flood Risk; Barriers; Transformation; Incremental Change; Adaptation; Governance
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[28]
LIVESTOCK PRODUCTION AMONGST CLIMATE CHANGE: THE SRI LANKAN
DILEMMA
C.N.S.Gamage
Ministry of Rural Economic Affairs, Sri Lanka

ABSTRACT
With the rapid development in Sri Lanka specially the demand for livestock produce is in upward
trend with the enhancement of purchasing power. The intersection of climate change and livestock
production systems is a relatively neglected research area. Little is known about the interactions of
climate change and increasing climate variability with other drivers of change in livestock systems.
Livestock contribute directly to about 9% of global anthropogenic greenhouse gas (GHG) emissions
and local agriculture sector has emitted a total of 4,709 Gg Co2-eq of CH4 and N2O gases. The main
contributors to emissions from animal production are, first, enteric fermentation in ruminants and,
second, manure management. These comprise 1,253 GgCo 2-eq (27%) from enteric fermentation, 183
GgCo2-eq (4%) from manure management of about 1,136,860 neat cattle, 371,790 buffaloes,
385,460 sheep & goats, 81,310 swine and 15,615,290 poultry in the country. The possible impacts on
the livestock and livestock production systems are reviewed together with most appropriate and
economical mitigation options. Improving efficiency of livestock production through better breeding,
health interventions or improving fertility can also decrease GHG emissions through decreasing the
number of livestock required per unit product. Recalculating efficiencies of energy and protein
production on the basis of human-edible food produced per unit of human-edible feed consumed
gave higher efficiencies for ruminants than for monogastric animals. The policy communities thus
have difficult decisions to make in balancing the negative contribution of livestock to the
environment against the positive benefits in terms of food security. The animal science communities
have a responsibility to provide an evidence base which is objective and holistic with respect to these
two competing challenges.
Keywords: Livestock Production Systems, Dairy, Mitigation
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[29]
SHRIMP FARMERS’ COMPETENCE AND TRAINING NEEDS ON CLIMATE
CHANGE ADAPTATION: A CASE STUDY FROM SOUTHWEST COASTAL
BANGLADESH
Md. S. Ahsan1, Md. A. Akber1, Md. A. Islam1, Md. M. Rahman2 and Md R. Rahman2
1Environmental
2Institute

Science Discipline, Khulna University, Bangladesh

of Water and Flood Management (IWFM), Bangladesh University of Engineering
and Technology (BUET), Dhaka, Bangladesh

ABSTRACT
Shrimp farming in southwest coastal Bangladesh is particularly vulnerable to climate change.
Sustainability of this aquaculture is of paramount importance for both environmental and economic
benefits of the country. The Department of Fisheries (DoF) with the help of relevant NGOs provides
training to the shrimp farmers, however, techniques on adaptation to climate change are not
adequately addressed in the training. This study assessed the competence and training needs of
shrimp farmers on climate change adaptation. Two groups of shrimp farmers (each group consisting
of 50 individuals) were surveyed and 20 Key informants (including trainer, Local Extension Agent
for Fisheries and experienced shrimp farmer) were interviewed from Kaikhali and Ramjannagar
unions of Shyamnagar sub-district under Satkhira district in southwest region of Bangladesh. Group
A included shrimp farmers who had recently participated in training, and group B (control group)
included shrimp farmers who had never attended a similar training and had no contact with the
shrimp farmers of Group A. Borich Needs Assessment Model were used to assess the training needs
of the shrimp farmers. Both of the groups imposed high levels of importance on the skills for
adaptation to climate change, but Group A had intermediate levels of competence and Group B had
low levels of competence. The top three training needs for both of the groups were on a) controlling
fluctuation of salinity, b) management for heavy rainfall, and c) management for drought. More
training support is necessary to meet the challenges for adaptation to climate change.
Keywords: Shrimp Farming, Training Needs, Borich Needs Assessment Model, Climate Change,
Bangladesh
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[30]
STRATEGIC COMMUNICATION PROGRAM TO RAISE AWARENESS ABOUT
THE IMPORTANCE OF PARTICIPATORY AFFORESTATION AND
REFORESTATION ACTIVITIES TO MITIGATE CLIMATE CHANGE RISKS IN
BANGLADESH
M.S.B. Md. Shahabuddin and K.D. K. Devi
Bangladesh Center for Communication Programs

ABSTRACT
Although forests play a crucial role for the people’s life and livelihoods in Bangladesh, the past
several centuries witnessed significant deforestation largely driven by illegal and unsustainable
logging and harvesting; use of forested areas into non-forest land and other causes. Some of the
communities, who live in and around the forests, mostly depend on forests for their livelihoods
causing further pressure on forest resources. Global climate change models show that declining
forest coverage significantly reduces the opportunity to mitigate climate change. To raise public
awareness in this respect, Bangladesh Center for Communication Programs (BCCP) implemented
Strategic Communication Program under the Climate Resilient Participatory Afforestation and
Reforestation Project (CRPARP) of the Government of Bangladesh. CRPARP aims to reduce forest
degradation and increase forest coverage through participatory afforestation and reforestation in
coastal and hilly areas coupled with improved forest management; and develop alternative
livelihoods of forest-dependent communities for building long-term resilience to climate change.
BCCP used state-of-the-art communication tools to inform, increase knowledge and awareness of the
intended audience along with ‘Call to Action’ for participating in the on-going climate-resilient
afforestation and reforestation activities for everyone’s own benefits. The goal was to improve the
understanding of different stakeholders about the importance of creating and protecting forests.
Based on a ‘Communication Needs Assessment’ findings, and considering the complex nature of the
issue, a four-pronged approach, including Knowledge Management was adopted for achieving the
communication goals. The preliminary findings of an endline assessment show an improvement in
the intended audiences’ awareness and knowledge level.
Keywords: Communication, Public Awareness, Knowledge-Management, Afforestation, Alternative
Livelihood
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[31]
BRANDING GENDER IN CLIMATE CHANGE ADAPTATION POLICIES IN
BANGLADESH
S.R Sadia Binte Rezaq
Bangladesh

ABSTRACT
This paper provides a brief review of some the major climate change policy documents in
Bangladesh applying a gender lens. Gender sensitivity of the key national policies pertaining to
climate change in Bangladesh was assessed. Also the discussion identified some of the existing gaps
in the reviewed policy documents. Identified gaps include: generalization of women, lack of
operational planning to address the vulnerabilities women, not recognizing roles of women as active
contributors to adaptation and mitigation strategies. It was found that policy objectives related to
climate change and gender are generally addressed in a mutually exclusive manner. Finally, it
provided recommendations to address the gaps and making gender more central to all policy
development.
Keywords: Women, Gender, Development, Vulnerability
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[32]
DEVELOPMENT OF POLICY INCENTIVES IN CLIMATE CHANGE
MITIGATION
M. Havukainen
Lappeenranta University of Technology, Finland

ABSTRACT
Climate change is the biggest challenge for humanity and international policy incentives have been
put in place to deal with the challenge. However the effectiveness of these international policy
incentives has been questioned. Previously the literature has covered the impacts, costs, benefits and
the efficiency in terms of greenhouse gas emission reduction, sustainable development, climate
justice and technology transfer. However the results have been contradictory and the literature has
failed to provide an overall picture of the international policy incentives. The technological
innovations are not likely to solve the climate change problem sole but policy incentives are needed.
Therefore we have completed a review of different political approaches to climate change mitigation
including unilateralism, multilateralism, emission trading, pledges and carbon tax. The analysis
excludes the political approaches that have not been put in action. Also the previous literature has
strongly focused on the impacts of different policy incentives but less focus has been put to the
development process of policy incentives. We discuss the consistency behind the policy incentives
by presenting the development of international climate change mitigation. Our results indicate that
the failure of Kyoto protocol has led to a fragmented field of climate change mitigation but the price
of CO2 will continue to be an essential issue for climate change decision making. We argue that the
economical issues drive the climate negotiation and the inefficiency of many policy incentives is due
to the lack of connection between the economy and climate change mitigation.
Keywords: Climate Change Mitigation, Policy Incentives, Development, Themes: International
Climate Policy
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[33]
ANALYSIS OF CLIMATE CHANGE IMPACTS ON CASHEW YIELD IN SRI
LANKA
N. Balasuriya and E. Lokupitiya
Department of Management, Faculty of Management and Commerce, South Eastern
University of Sri Lanka, Sri Lanka

ABSTRACT
Agriculture is considered as one of the most vulnerable economic sectors to climate change. The
purpose of this study was to assess impacts of climate change on productivity of cashew lands in Sri
Lanka. An assessment of cashew vulnerability to climate change using statistical analyses linking
historical climate data with cashew yields was carried out. The study was carried out in the area
including Puttlam, Mannar, Anuradhapura, Batticaloa, Hambatota, Kurunegala, Gampaha and
Kalutara districts to cover the main climatic zones in Sri Lanka. Data were statistically analyzed
using trend analyses and simple and multiple regression analyses. The study tested the null
hypothesis that there is no statistically significant correlation between rainfall and cashew yield as
well as between temperature and cashew yield. The results showed that the climate change as
reflected in the changed climatic patterns over time, has no statistically significant impact on the
cashew yield. However, the results highlighted a statistically significant positive relationship
(P<0.05) between mean monthly maximum temperature and cashew yield in Puttalam district.
During the pre- flowering phase, total precipitation was found to be statistically significant (P<0.05)
with cashew yield in Batticaloa district. Therefore, this study has found out that climatic parameters
can affect the cashew yield differently in some districts of the country. Largely, other factors hold
more explanation to the variation in cashew yield.
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[34]
INFLUENCE OF ENVIRONMENTAL FACTORS ON POPULATION
DISTRIBUTION OF THREE COMMONLY OCCURRING SPECIES OF TIGER
BEETLES (COLEOPTERA:CICINDELIDAE) IN SRI LANKA
A. Thotagamuwa, E. Lokupitiya, C.D. Dangalle and N. Pallewatta
Department of Zoology and Environment Sciences, Faculty of Science, University of
Colombo, Sri Lanka

ABSTRACT
Tiger beetles are an iconic, hyper diverse, predacious carabid group with global distribution. Fifty
six species of tiger beetles have been recorded from Sri Lanka of which 35 are endemic. Island wide
tiger beetle surveys initiated in 2014 resulted in identifying three widely distributed tiger beetle
species, namely, Hypaetha biramosa (coastal ecosystems), Ifasina labioaena (land-based
ecosystems) and Calomera angulata (fresh water associated). For each species several locations
were selected and population counts and climate parameters including solar radiation, relative
humidity, temperature, winds speed and soil parameters (soil pH, moisture and soil salinity) were
monitored monthly from April 2015 to June 2016. Multiple linear regression analyses were
performed using Minitab 17 statistical software to find out relationships between measured
environmental parameters and changes on species population distribution. Species population
distributions significantly varied based on soil temperature, soil salinity, and the interaction between
salinity and temperature (P<0.05). The model incorporating the above environmental variables was
capable of explaining 77% variation in the population counts. The findings of our study confirmed
the importance of soil temperature and salinity at species-level distribution of tiger beetles. Tiger
beetle adults are reported to be capable of detecting soil temperature and salinity levels when
selecting suitable oviposition sites, as tiger beetle larvae are sedentary any drastic changes in the
above parameters resulting from climate change can have adverse effects on their survival. As tiger
beetle larvae are sensitive to soil moisture levels prolonged droughts and floods contributes to
increased larval mortality leading to extermination of local populations.
Keywords: Tiger Beetles, Population Distribution, Soil Salinity, Soil Temperature
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[35]
IMPACT OF CLIMATE CHANGE ON IRAQ AND FUTURE NATIONAL
RESILIENT THINKING (MESOPOTAMIAN MARSHLANDS AS A CASE STUDY)
N. A. Fazaa1&2, J.C. Dunn1 and M. J. Whittingham1
1School

of Biology, Ridley Building 2, Newcastle University, Newcastle upon Tyne, UK

2Department

of Biology, College of Science for Women, University of Baghdad, Iraq

ABSTRACT
Iraq’s natural ecosystems are already under pressure due to water scarcity and climate change is
expected to be an additional strong stressor. However, there are a lack of academic studies that
evaluate Iraq’s vulnerability to climate change. This paper presents an analysis of the potential
impact of climate change on Iraq’s first protected area, the Mesopotamian Central Marsh (CM) as a
case study.
Exposure of the site was evaluated by using temperature and rainfall data from the last 50-70 years
to predict changes in 2050 and 2100 using linear regression. Vulnerability at the site and species
level was evaluated through bird, socio-ecological surveys, and ecosystem services valuation. UN
data was used to assess current CO2eq emissions and predict future emissions in 2035.
The CM is highly exposed to predicted changes in summer temperature in 2050 and 2100, but less
exposed to predicted changes in rainfall. Our results showed the high vulnerability of the CM to
climate change at the site level, suggesting that the Marsh Arab people (Ma’adan) and their water
buffalo are the most vulnerable components in the site. Resident bird species were indicated as
highly vulnerable to climate change. A transformation to decarbonize the economy and make
suitable shifts to an ideal future national resilient thinking in Iraq are suggested as important steps to
increase the adaptation ability of people and natural ecosystems to climate change. This study
provides an adaptability plan and a novel framework to evaluate exposure and vulnerability of socioecological systems in Iraq.
Keywords: Climate Change, Iraq, Mesopotamian Marshlands
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[36]
EFFECTS OF TOPOGRAPHY AND MICROCLIMATIC VARIABLES ON
NEMATODE ABUNDANCE IN A HIGH GROWN TEA PLANTATION OF
NAWALAPITIYA
K.T. Kosvinna and E. Lokupitiya
Department of Zoology and Environment Sciences, Faculty of Science, University of
Colombo, Sri Lanka

ABSTRACT
Nematodes are good indicators of soil condition and ecological processes. The main objective of this
study was to analyze the distribution of nematodes across a selected toposequence. The secondary
objective was to compare the impact of microclimatic variables, soil variables and slope angle on
nematode abundance. In this study, we examined the microclimatic variables, soil variables
including soil organic carbon stocks and topography on nematode abundance in a medium-gradient
tea plantation of Sri Lanka. Four slope positions across the toposequence of two tea fields (Field A
and Field B) within Queensberry tea estate, Nawalapitiya were sampled for soil analyses. A
significant difference in nematode abundance was observed among the sampling fields of A and B
(F=11.90; P<0.005; adjusted R²=29.27%) according to analysis of covariance under GLM procedure
at a 95 % confidence level. However, litter depth (F=0.10; P=0.756), percent soil moisture (F=0.80;
P=0.375), soil pH (F=0.63; P=0.432) and soil organic carbon stock (F=1.50; P=0.229) had no
significant influence on nematode abundance. Although air temperature (F=10.86; P<0.005; adjusted
R²=31.63%), light intensity (F=10.43; P<0.005; adjusted R²=31.10%) and relative humidity (F=9.34;
P<0.005; adjusted R²=29.68%) had a significant influence on nematode abundance, no significant
influence was observed between wind velocity (F=0.06; P>0.05) and nematode abundance.
Therefore, the results of the current study prove that the nematode abundance is a good indicator of
microclimatic variables.
Keywords: Nematode Abundance, Topography, Microclimatic Variables
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[37]
GROW GREEN FOR A SMARTER SUSTIANABLE SAFER AND HEALTHIER
TOMORROW
D. Praharshita
St.Franics Degree College for Women, Hyderabad, India

ABSTRACT
The idea of smart and safe cities also indicates the relationship between climate change and food. In
this research paper I have done a combined study on the five Southern States of India. Air and water
pollution need to be controlled by means of water recycling and solid waste management; also open
defecation and urination should be discouraged. Here the help from the government and the society
is the need of the hour. The study of variable food factors like pulses, vegetables and staple local diet
which are grown locally need not be imported from distant places. The foods which are grown in
given local areas can be imported where they are not grown in other places of the five Southern
States of India in relation to the above highlighted factors mentioned in the abstract. The aim of this
study was to study the above factors mentioned regarding the five Southern States of India. The
material was acquired from various publications published within the last three months of the study.
The study investigated various items used as food in the five South Indian states with respect to
climate control and smart city concept.

Keywords: Smart-Cities, Smart-Food, South Indian Scenario
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CURRENT STATUS OF THE SEAGRASS OF SRI LANKA AND THEIR
RESEARCH NEEDS RELATED TO CLIMATE CHANGE
U.S.C. Udagedara1, D.D.G.L. Dahanayaka2 and P.B.T.P Kumara3
1
2

Blue Resources Trust, Barnes Place, Sri Lanka

Department of Zoology, Faculty of Natural Sciences, The Open University of Sri Lanka
3Marine

Environment Protection Authority, Ministry of Mahaweli Development and
Environment, Sri Lanka

ABSTRACT
Sri Lanka's exploration on seagrass by Ceylon Flora Project dates back to 1860s, but initial
publications of the country did bit reflect detailed descriptions. After more than a century, in 1991,
an island-wide survey was carried out under UNESCO Man and Biosphere Program and recorded 15
species of sea grass introducing comprehensive identification keys. Subsequently, several studies
were conducted and twelve true seagrass species were identified from nine genera. Recent studies
reveal that the pressure due to anthropogenic activities on seagrass shows an increasing trend,
resulting in rapid decline of habitat and species loss in Sri Lanka. Seagrass meadows of Sri Lanka
are still not completely documented and many information gaps exist as a result. Research surveys
are an important component of seagrass management and lack of competency among interested
persons would be one of the drawbacks. The studies of seagrasses in Northern, North-Western and
North-Eastern coasts where sea grass meadows are extensive are sparse due to the prevailed three
decade civil conflict. Detailed surveys on extents, diversity, environmental functions and services,
conservation, managements and climate change impacts are deficient in Sri Lankan context. Future
research on sea grass beds in Sri Lanka, should expect to take into account the impacts of climate
change, especially the effects of global warming resulting in sea level rise, higher sea surface
temperatures and high intensity of rainfall which is directly related to changes on water currents,
movements, nutrient dynamics and salinity changes.
Keywords: Sri Lanka, Seagrass, Climate change, Research
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[39]
CLIMATE CHANGE AND LIVESTOCK PRODUCTION: A REVIEW WITH
EMPHASIS ON DAIRY FARMING IN SRI LANKA
C.N.S.Gamage
Ministry of Rural Economic Affairs, Colombo, Sri Lanka

ABSTRACT
As a tropical national, Sri Lanka is highly vulnerable to impacts of climate change. The atmospheric
temperature is gradually rising almost everywhere and warming trend has become faster. Number of
consecutive dry days has increased and consecutive wet periods have decreased irrespective of
increased rainfall. Livestock mainly provides quality animal proteins together with micronutrients
plays an important role in food security ensuring nutrition security. Sri Lanka achieve highest self reliance in poultry and 42% sufficiency in dairy produce. Value of total livestock produce is about
LKR 135 Billion, providing over 350,000 livelihood. Dairying, the key livestock sub sector which
produces more than 400 million litters annually worth of LKR 30 Billion is highly vulnerable to
climate change affects animal health, growth and reproduction cause considerable economic losses.
Dry zone produces 53% of the total milk production having 77.56% of cattle and buffalo population
out of total of 1,608,761 and is more prone to climatic changes. The majority of farmers (85%) are
small holders and the rest (15%) are having larger herds (>100 animals a herd) practicing extensive
management including free grazing in common pasture lands. The impact on local food production
will be more severe in dry and intermediate zones specially on extensive cattle management
practices. Constant research, awareness and sensitization are needed in order to adapt to and combat
the possible effects of climate change at local and national.
Keywords: Dairy Farming, Vulnerability, Nutrition Security
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[40]
IMPACT OF CHANGED RAINFALL PATTERNS DUE TO CLIMATE CHANGE
AND USAGE OF AVAILABLE WEATHER INFORMATION BY COMMUNITIES
WHO FACE HUMAN ELEPHANT CONFLICT (HEC) IN UDAWALAWE, SRI
LANKA
N.M.K.C. Premarathne1, S. T. M. Dissanayake2, S. De Silva3, U.S. Weerathunga3 and
T.V.P Kumara3
1Institute
2Colby

of Policy Studies of Sri Lanka

College and the University of Minnesota

3Trunks

And Leaves, United States

ABSTRACT
Weather information is essential for farmers who face wild elephant conflict because, since their
farming activities and elephant encounters both are influenced by the climatic conditions. The study
was carried out in Panahaduwa and Rathabalagama villages in Udawalawe using a sample of 50
farmers. Structured questionnaire has been used to collect information. The research revealed that
farmers perceive ongoing changes in rain fall pattern and other climatic parameters in the area.
Farmers are more sensitive to changes taken place in local area whereas the level of perception
decreases gradually towards countrywide and global climatic changes. A majority of farmers has
adjusted their crop calendar in response to these changes. On the other hand, farmers have also
perceived that elephant encounters increases in drought periods. Results further indicate, farmers are
aware about necessity of adaptation of farming practices to face climate change impacts. However,
adapting to impacts of climate change while also minimizing the risk of wild elephant damage needs
reliable weather information. Even though Farmers use both scientific weather forecasting
information and traditional knowledge on climate to plan their crop calendar, they rely more on
traditional knowledge due to perceived poor accuracy of weather forecasts. Therefore, policies and
measures are necessary to improve the availability of weather information that facilitates adaptation
practices which could reduce damages from elephants as well as extreme weather conditions.
Reliable weather information could help their decision making process to achieve a better outcome
of production.
Keywords: Climate Change, Perception, Weather Information
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SUSTAINABLE ANCIENT WATER MANAGEMENT AND ADAPTATION TO
CLIMATIC CHANGES IN SRI LANKA
G. Ranasinghe1 , U. Ehelepola2 and E. Ekanayake 3
1,2,3

University of Sri Jayewardenepura, Sri Lanka

ABSTRACT
Climate change(CC) has become the most crucial issue at present and communities and ecosystems
should be adapted to cope with expected CCs. At the global level it is realized that mitigation and
adaptation regarding climatic changes should be perused complement to each other and this
complementation is not a novel idea for Sri Lanka, which is based on ancient hydraulic civilization,
well-nourished with the indigenous knowledge(IK). Accordingly the objective of this study is to
identify the impact of ancient water management system in the CC adaptation in our country. Direct
observation and interview method were used to gather data from the dry zone. The tank-cascade
system (Ellanga) which was mainly based on small tanks in the dry zone maintains within them a
variety of subsystems such as the ecological system with catchment forests, aquatic habitats etc.
There existed accepted standards and norms in the form of environmental laws as a part of the
prestigious IK which were knows as "thahanchis" (restrictions). Velvidanes (Chiefs-of-the-fields)
were appointed to enforce those restrictions and community neglected those who went beyond those
restrictions. Trees like Kumbuk, Lunuwarana were planted along the tank side in order to purify the
water. Within the last two decades this IK was replaced with latest techno how which in turn
elaborated the traces of global warming and natural water cycle interruptions. Therefore it is
necessary to take steps to reestablish the IK system which has been neglected for a long time to
overcome the issues of CC.
Keywords: Indigenous Knowledge ,Climate Change, Adaptation
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[42]
COOKING WITH BIOMASS FUEL AND ITS IMPLICATIONS ON CLIMATE AND
HEALTH: IDENTIFYING THE GAPS IN POLICY MEASURES AND THEIR
REMEDIES
A.Padhi, G. Habib and A. Bharadawaj
Department of Civil Engineering, Indian Institute of Technology, Delhi, India

ABSTRACT
Biomass fuels use for cooking and heating tasks in inefficient traditional cookstoves is a highly
penetrated source in the South Asian countries. Products of incomplete combustion, methane, blackcarbon particles, and other climate relevant pollutants are also released in enormous amount per
kilogram of fuel burnt. In South Asia, more than half of the black carbon comes from incomplete
combustion of household solid fuel, hence its control is fundamental to climate change mitigation.
Solid fuels emit substantial amounts of health-damaging pollutants as PAH’s and carcinogens. There
has been a growing evidence of other effects on health from indoor air pollution in rural households
like respiratory and cardiovascular illnesses. There are many challenges in getting people to shift
from traditional to improved cookstoves or substituting the fuel to cleaner ones like LPG. Despite
several efforts made by the government and non-governmental agencies over 700 million people in
South Asia could still rely on traditional stoves. The present study evaluates the approaches in policy
implementation based on literature and identifies lessons learned and knowledge gaps with respect to
refinement of monitoring approaches for cookstove use, user-friendly perspective on improved
cookstove interventions, scope of carbon-finance approach and other policy based capping of solid
biomass fuel which could prove to be an effective measure if implemented in a more realistic way.
Keywords: Biomass Burning, Particulate Matter, LPG, Black Carbon, Respiratory Illness
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[43]
A SURVEY ON CHALLENGES FACED IN THE IMPLEMENTATION OF THE
PARIS AGREEMENT ON CLIMATE CHANGE 2015
S. A. Poorhashemi1 and A. Khatibi2
1, 2
1Center

Tehran University of Science and Research (IAU), Iran

for the Study of International Law and Globalization (CEDIM), University of Québec
in Montréal (UQAM), Canada

ABSTRACT
In recent years, the global environmental challenges ranging from pollution to destruction of
environment have been increased as a result of extensive human activities. One of these global
challenges is climate change. In December 2015, 196 parties to the UN Framework Convention on
climate change (UNFCC) adopted the Paris agreement. This legal instrument differs from Kyoto
Protocol 1997 as it is a universally legally-binding framework with common goals which are
applicable to both developed and developing countries. It seems that one of the most important key
features of this the Paris agreement is introducing a new model for the future of global climate
governance regime which will be based on “Nationally Determined Contributions” (NDCs). As such,
the extent of success of this agreement will depend on how the countries are making an effort to put
climate protection measures in regarding to fulfill their aspirational goals, targets and binding
obligation. Although the Paris agreement will remain as a global turning point in our mind which
could gather a lot of world leaders on the table, but it would face a lot of challenges to implement.
The methodology of this research is based on the critical approach in international law. The critical
approach is used to determine the existing challenges through showing its obstacles and furthermore
by reviewing the legal and administrative gaps it intends to provide some recommendations to solve
these issues. The performance of the critical approach demonstrates that the international cooperation
between states and public participation is the best solution to the legal and administration challenges
faced in the implementation of the Paris Agreement on climate change 2015.
Keywords: Climate Change, Paris Agreement,
Recommendation, International Environmental Law
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[44]
UNCERTAINTIES AND CHALLENGES IN DISTRIBUTION OF GROUNDWATER
RECHARGE IN A CLIMATE CHANGE SCENARIO
S. G. Patil1 and J. D. Agrawal2
1 Research
2

Scholar, S. P. Pune University, DYPIET, Pimpri, Pune, India

Scientist D, Ports and Harbour Division, CWPRS, Khadakwasla, Pune, India

ABSTRACT
Groundwater use is important, to meet the rapid expanding requirements of water in urban,
industrial, and agricultural sector
throughout the world and also in India. Distribution of
groundwater recharge is a pre-requisite for efficient and sustainable groundwater resource
management in the arid and semi-arid regions. Groundwater recharge in these regions shows
variability, as per the assessment carried out by using various methods such as Soil Water Balance
(SWB) analysis, Integrated Landscape Hydrology Model (ILHM), Water Table Fluctuations (WTF),
Isotopic Tracers methods - Chloride Mass Balance, Carbon-14,etc., WetSpass model, SWATMODFLOW model, Empirical method, Numerical Modelling, etc. The interaction of soil, with
climate in the region, slope in the terrain, geology, geomorphology of the area, land use land cover,
rainfall, drainage pattern and various other methods used for recharge determines the recharge
quantity. The study reveals that the reasons causing this variability are ranging from uncertainties in
recharge influencing factors to change in climatic conditions. The study also shows that the
uncertainties in distribution of groundwater recharge occur differently in different regions, due to the
impact of various factors such as change in climatic conditions, change in land use, soil types, etc. In
conclusion, it should be noted that realistic estimation of recharge depends mainly on identifying
prominent features influencing recharge for a certain region and probable flow mechanism for
targeted aquifer. Multiple dependent models/approaches needs to be applied and output could be
compared with actual field conditions.
Keywords: Groundwater, Recharge, Distribution, Uncertainties, Challenges

Page | 54

International Conference on Climate Change 2017

[45]
EVALUATION OF PRESENT AND FUTURE ENVIRONMENTAL IMPACTS OF
TEXTILE INDUSTRIES IN BANGLADESH
S. K. Sarker, L. Hossain and M. S. Khan
Department of Chemical Engineering, Bangladesh University of Engineering & Technology,
Bangladesh

ABSTRACT
The rapidly developing economy of Bangladesh is primarily driven by its uprising textile industries
over the past few decades. Around 80% of the export earnings come from RMG and textile
industries which currently have an export value of nearly 28 billion USD per year. It is expected that
the annual export value will be about 50 billion USD by 2020. But unfortunately the industrial
growth was mostly unplanned. In most of the cases industrial effluents are discharged to
environment without proper treatment; nationwide wastewater data tracking system is not up to the
mark. In this study, a database with waste water volume and pollution load for different kinds of
textile industries has been developed. It is estimated that there are about 1500 textile industries in
Bangladesh producing 2.66 million metric tons of fabrics (appx.), which contribute around 320
million cubic meter of wastewater (2015) with a wide range of pollution characteristics (pH: 6.6 11.1, TDS: 88 - 3800 mg/L, TSS: 15 - 1452 mg/L, BOD: 33 - 650 mg/L, COD: 93 - 1700 mg/L). In
this study the pollution characteristics of different wastewater samples were assessed to develop a
pollution load database. A material balance approach was used to calculate the current and future
pollution load contributed by the textile sector by analyzing the pollution load database, current
production capacity, projection of future expansion and technological advancements. This projection
will help policy makers and industry management to take necessary mitigation measures for effluent
treatment and pollution management.
Keywords: Textile, Pollution Load, Environmental Impacts, Effluent
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[46]
FACTORS AFFECTING PUBLIC SECTOR SUSTAINABILITY POLICY
ADOPTION IN DEVELOPING COUNTRIES: THE CASE OF SRI LANKA
K. De Silva
RMIT University, Australia

ABSTRACT
Climate change has been recognized as a global problem and sustainable development has taken the
center stage over the last two decades. The private sector contribution to sustainability has been
questioned frequently, but the public sector involvements specifically in the developing countries
such as Sri Lanka remain largely unsubstantiated. Recently there has been a significant rise in aid
flow to developing countries, yet the sustainable development policy concept has been adopted in
developing countries to a lesser degree than in developed countries. This paper argues that
developing countries are highly influenced by lending conditions set by international donor agencies
and aid-granting organisations through conditions attached to financial assistance while successful
adoption depends on the commitment level of the adopter. Drawing on policy diffusion theory this
paper presents a framework to analyse the issues and challenges faced by public sector agencies in
Sri Lanka and their commitment towards sustainable development.
Keywords: Public Sector, Sustainability, Policy Diffusion, Adoption, Donor Agencies, Commitment
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STAKEHOLDERS, PERCEPTION ON ESTABLISHING FUEL WOOD TREES IN
MARGINAL SMALL HOLDER TEA PLANTATIONS IN MATARA DISTRICT SRI
LANKA
I.R.Palihakkara1 M. Inoue2
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ABSTRACT
Any kind of intervention that demands farmer’s adaptation to new technology or new approach to
land use requires understand their perception of the status quo and the potential of the new approach
which are positively addressing for climate change issues. This study departs by broadly considering
physical, institutional and intervention issues as a measure of threat and opportunity for sustainable
management of marginal tea plantations. A total of 25 key stakeholders from marginal tea growing
areas in Matara district were interviewed. A total of 26 pre tested statements ranked from - 5
(extremely disagree) to + 5 (extremely agree) were prepared for the interview. Data were analyzed
by using SPSS version 17. The results showed soil erosion and heavy winds to be vital physical
factors for the farmers. Low productivity, high cost of land management, and labour scarcity were
found to be key disadvantages of tea farming. While considering environmental protection, good
market demand, comparatively less labour requirement were found to be important advantages of
fuel wood planting in marginal tea plantations. The stakeholders were also found to prefer
government involvement over other actions to plant fuel wood trees inside their marginal tea
plantations. They strongly recommend it is good to plant timber and fuel wood trees inside their
plantation. Therefore stakeholders suggested in future government intervention for popularizing of
planting timber/ fuel wood trees inside as well as along the boundaries of marginal tea plantations
would have been increased. For doing this introduction of new policy and regulations is necessary in
the future planting, harvesting and transporting of timber /fuel wood with a aim of increase the
farmers income as well as safeguard the sustainability of tea farming against prevailing climatic
change issues in Sri Lanka.

Keywords: Marginal tea plantations, fuel wood, perception, stakeholders
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INTEGRATED ASSESSMENT USING GIS AND REMOTE SENSING ON LAND
USE CHANGES AND HOUSEHOLD VULNERABILITY TO CLIMATE CHANGE
IMPACTS: THE CASE OF KANDY WORLD HERITAGE CITY, SRI LANKA
H.M.B.S.Hearath1, N.G.Pushpakumara2, T. Kandambige3
1,3 Department

of Geography, University of Sri Jayewardhenepura, Sri Lanka
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ABSTRACT
Rapidly expanding cities in developing world have faced challenges including those due to direct
and indirect impacts of climate change, in ensuring the well-being of their inhabitants. Kandy city in
Sri Lanka, declared as a world heritage city, has a long history of appealing environment with great
cultural values. Climate change induced extreme weather events could force the city highly
vulnerable to multi-hazards. The geographical location of the Kandy city is one of the triggering
factors for its vulnerability to heat island formation with the increasing temperature during
prolonged droughts. During unexpected heavy storms the city is highly vulnerable to landslides and
subsidence. Therefore city inhabitant and migrants will increasingly face the risks of such disasters.
We analyzed the household vulnerability to multi-hazards in selected Grama Niladari Divisions
(GNDs) in Kandy using an integrated approach. Firstly, temporal and spatial changes were detected
using Remote Sensing and GIS. Secondly, a household survey was carried out for 120 households.
Vulnerability assessment was carried out using Household Vulnerability Index by taking number of
indicators/variables of environmental, social, and economic dimension of vulnerability. Each
indicator was weighted and ranked based on its degree of influence. Results revealed that rapid
urbanization is the most prominent land use change. High environmental vulnerability, relatively
low economic and social vulnerability was found for all GNDs. The outcome of this study provides a
framework model to reduce the risk of multi hazards in Kandy to take proper actions to reduce the
risk and cope with prevailing disasters.
Key Words: Land Use, Climate Change, Vulnerability, Multi- Hazards
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DRIP IRRIGATION TO ENHANCE WATER PRODUCTIVITY OF RICE UNDER
CLIMATE CHANGE
S.N.C.M Dias, N. Schütze, F. Lennartz
Institute of Hydrology and Meteorology, Dresden University of Technology, Germany

ABSTRACT
Despite the high-water requirement of rice plant, paddy farmers grow rice mainly under flood
irrigation. Irrigation in rice plays a major role in improving water productivity. Water productivity is
the amount of yield produced per unit amount of water used by crop. Nevertheless, it depends on
soil, climate, agronomic practices and method of irrigation. This study evaluates the water
productivity of rice grown under drip irrigation in comparison to flood irrigation. A container
experiment was carried out in summer 2015, inside a constructed climate chamber at Dresden
University of Technology, Germany. Three large PVC containers were used and in each 18 rice
plants were grown (variety Bg300). Three soil matric potential based irrigation treatments were
imposed from 14 days after seed establishment until 14 days before physiological maturity.
Treatment T1 was maintained with a ponded depth of 3 cm water. Treatments T2 and T3 were drip
irrigated maintaining soil matric potentials at -150mbar and -300 mbar respectively. Compared to the
water productivity of Bg300 under flooded conditions (0.58 kg m-3), all treatments show higher (1.08
kg m-3, 1.49 kg m-3 and 1.78 kg m-3) water productivities. In conclusion, water productivity of rice
variety Bg300 shows very good results under drip irrigation in comparison to flood irrigation. Drip
irrigation is the most efficient method of water application to crops including rice. However, its
acceptance and implementation is relatively low among farmers due to technology involved in
design, operation and maintenance. Still, it is a promising technology in rice cultivation in water
scarce conditions under climate change.
Keywords: Water Productivity, Bg300, Rice, Drip Irrigation, Climate Change
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