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Introduction

Agriculture remains the foundation die rural economy of Sri LankKBechnology evolution

over the past few years has been reshaping conventional modes of agriculture with the
capability of enhancing productivity, quality, and cost reduction (FADTY)20-However,
technology use, particularly among smsdlle farmers, is likely to be based on a strong
sense of its economic feasibility (Rogers 2003).

Mushroom cultivation provides a good opportunity for creating income, achieving food
security, and implemeimg ecaofriendly cultivation methods (DOA 2020). Growing
mushroom encompassescritical science involving environmental monitoring and control
and resource management to generate uniform high yieldsquadity (Karunarathne et al.
2017. New technologiesuch as automated humidifiers, climatentrolled grow rooms,
and digital monitoring systems can potentially increase these leMelsever the expense

of initial investment and changes to operations rageepticismabout their overall cost
effectivenes to local producersernando et al2022).

While cultivation of mushrooms has gained momentum among rural groups in Sri Lanka as
a profitable means of livelihood, many smadind mediumscale farmers still rely on
traditional, labar-intensive practice. While novel technologies such as computerized
climate management systems, sophisticated substrate preparation machinery, and state
of-the-art packaging machinery are gaining ground, they have not made significant inroads
among rural sectors. This lowteaof adoption may be a result of uncertainty regarding the
economic payback, lack of awareness, limited technical skills, and perceived high upfront
capital expenses.

There is little regiorspecific information and empirical data to date on the actuatco
benefit outcomes of integrating such technologies within mushroom production. Farmers
and policymakers are therefore left without evidence to guide their decisions. Without an
honest evaluation of the implications and future rewards, the potential farshmoom
modernization and increases in productivity remains untapped.
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Conducting a areaspecificcostbenefit analysis is gigficant for several reasonbirst, the
region has been showing an increasing interest in mushroom cultivation as a means of
livelihood, and thus it is a suitable candidate to study the impact of technological
interventions. Second, actualizing the economic viability of introducing new technologies
can offer immediate benefits to local farmers by allowing them to increase prodyctivi
reduce losses, and maximize profitability. Third, such research can guide agricultural
extension services and development programs in designing more targeted interventions,
training programs, and subsidy programs.

Furthermore, this research addressasimportant knowledge gap in the Sri Lankan context
of agricultural research where regidavel economic analysis is typically absent. By
providing concrete data on the cost and benefits of technology adoption, the research can
guide sustainable agricultal development, rural entrepreneurship, and evidedrased
policymaking.

This study focused on a cdstnefit analysis of adopting new technologies in mushroom
cultivation within the Madawachchiya Divisional Secretariat Division irAthe@adhapura
District of North Central Province of Sri Lanka. In this region, mushroom farming is gaining
popularity among rural householdEhe objectives of the study were to assess the financial
feasibility of adopting four different technologies in mushroom cultivatiand conduct a
sensitivity analysis to investigate the robustness of assumptiBpsexamining both the
financial costs and the measurable benefits associated with technology adoption, this
research aims to provide empirical insights that can guide fasmpolicymakers, and
agricultural extension officers in making informed decisions about modernization in the
mushroom sector.

Methodology

This study employed a quantitative research approach to evaluate thebeosfit
outcomes of adopting new technologies in mushroom cultivation within the
Madawachchiya Divisional Secretariat DivisiMDSD)of Sri Lanka. Both primary and
secondary data we collected and analyzed to assess the economic viability of
technological adoption in the local contextt was conducted within the MDSD in
Anuradhapura District, focusing on areas with a concentration of mushroom farmers. Data
collection took place ovea fiveday period, from 1 to 215t January 2025.

Primary data were gathered through a structured survey administered to 21 mushroom
farmers operating in the' DSD Among thesesevenfarmers were identified as having
adopted advanced mushroom farming ctenologies such as automated humidifiers,
improved substrate sterilization techniques, and controlled environment systecusing

on cultivation practices, technology use, cost of production, and profitabilitg. collected
data were analyzed using Migoft Excel, applying three standafithancial evaluation
techniques.
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Results and Discussion

The key findings of the study thatirveyed seven mushroom farmers in the Madawachchiya
DS Divisiomare summarized in Table 1.

Table 1. Summary of the resu(ts=7).

Parameter Result

Income Generation A significant majority (85%) of farmers earned more than Rs. 5
monthly from mushroom cultivation

Technology Most respondents had adopted a mixed mushroom unit, integrat

Adoption both modern andtraditional methods. Only a minority used ful
modern systems

Cultivated Varieties The Americano Oyster mushroom was the most widely cultive
variety (71.43%), with Abalone or a combination of Abalone .
Americano cultivated by the rest

ProductionVolume  The majority of farmers produced between 50500 mushroom
bags per month

Irrigation Methods  About 57% used hansprayers and 14% used midroigation. About
28% relied on flood irrigation resulting in higher water losses

Cost of Production  Abou 57% of the farmers incurred production costs in the range
Rs. 25,00®40,000

Marketing Channels About 43% marketed their products both in towns and villages. O
channels included village stalls (14%), town markets (14%),
collectors/others (28%)

Selling Price per Ba¢ About 43% priced at Rs. 1015 per bag,28% sold at Rs. 11530
per bag, an®8% sold above Rs. 1p6ér bag

Mixture Preparation About 57% used pots, 28% used machines and 14% practiced

Methods mixing

Sterilization & Most growers used pot and barrel methods for sterilization. 1

HousingTechniques hanging method was the most common racking system. Farr
largely preferred traditional huts and climate control methods li
shade nets, clay walls, wetting techniques, and cotdeaf roofs

Pest Control Farmers commonly used inseatoof nets instead of chemice
pesticides, ensuring better health safety

Water Usage Water usage ranged betweent80 L per day, depending on irrigatic
method and unit size. Pot systems required lesder, averaging 6
25 L per day

Income/Profit Profits were mainly reinvested in infrastructure, followed

Allocation spending on education, health, household needs, and food secu

Theresults indicated that mushroom cultivation is a viable incorgenerating activity in
the Madawachchiya DS DivisiiMDSD)Adoption of a mixeemethod approachblending
traditional and modern practiceslemonstrates a transitional phase in technological
integration amonghe rural farmers. Bl modernizationwaslimited, however,technology
has helpedncrease yield and reduce pasarvest losses.
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The economic returns reported over Rs. 5,000menth (approx. US$ 16.6pr 85%o0f the
farmers suggesing that mushroom farmig can meaningfully contribute to household
income, even when operating on a small scale. However, cost of production remains a
challenge, especially for those investing in new equipment or improved infrastructure,
whichunderscorethe importance of conduaig a costenefit analysis.

Water management emerged as a criticgdue While modern irrigation methods like
micro-spraying were more efficient, a large proportiohmushroom farmerstill relied on
flooding, leading to higlvastage ofvater. This higlights the need for farmer training and
support programs to encourage adoption of l@est, watersaving technologies.

The preference for traditional housing and pest control methods reflects both cultural
familiarity and a desire to reduce chemical usewdver, the gradual introduction of insect
nets and improved environmental controls suggests that headthscious and sustainable
practices are being adopted.

From a marketing perspective, the diversification of sales channels (towns, villages,
collectorg showed resilience and adaptability. The variation in selling prices indicates that
farmers who adopted improved packaging, variety selection, and partial automation likely
achieved better profitability.
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Introduction

The cascade systewan indigenous, interconnected water management infrastructure
pVv]<pn S} NE] >zoerleyhas@®®y supported local agriculture and rural livelihoods
(Ariyawansheet al. 2023) Comprising intricate networks of village tanks withiicro-
catchments, these systems ensure equitable water distribution and-temg resilience.
However, their sustainability is increasingly threatened by climate variability, inadequate
maintenance, and fragmented governan(®akalasooriya et a021). Toaddress these
challenges, the Climate Resilient Integrated Water Management Project (CRIWMP)
introduced interventions aimed at strengthening collective agricultural practices and
promoting climatesmart agriculture (CSA). This study assesses the impattesé
interventions across three representative cascades.

Methodology

A pre-tested structuredquestionnaire survey was conductéd three cascade systers
Kadawala, Chettikkulam, and Ethabediwewacross four district§Kurunegala, Puttalam,
Vavuniya andrincomaleepf Sri LankaA purposive sampling approach was used to select
54 households, ensuring demographic and semionomic diversityithin three cascades

Data were gathered through structured questionnaires, focus group discussions (FGDs), and
field observations. Kegspects of the questionnainacluded demographicsnstitutional
participation, collective farming activities, CSA practices, and percéigadfits gained
throughthe implementation of collective decisions

Results and Discussion

Most participants were aged between 40 and ¥&arsand had more than 20 years of
farming experience. A significant gmortion came from economicalyulnerable
households, many of whom wer8amurdhibeneficiaries(Sri Lankans who received
financial incentives from the government aimed pbverty reduction by ensuring
participation of the poor in the production proces#)stitutional engagement was sing,
with over 80% active participiain in farmer organizations and water user groups. Notably,
womenled households often demonstrated leadership in adoptiomateOsmart
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agricultural CSApractices Collective action was especially evident in tank bélitation,

labour sharing land sharing(Bethmg, bund maintenance, and synchronized planting
schedules. This collaboration enhanced agricultural efficiency and climate resilience. The
most widely adopted CSA technologies included parachute plardingeed paddy
irrigation usingalternate wetting and drying (AWDEchnology using improved seed
varieties, and organiamendments Use of agranet tools was widespread in Trincomalee,

while organic farming practices were especially common in Vavuniya. Tihdsggs are
consistent with studies that emphasize the role of Village Tank Cascade Systems (VTCS) in
promoting resilience through shared knowledge, pooled resources, and adaptive farming
strategies(Ariyawansheet al.2023).

Districtlevel analysisevealed notable differences. Cascades in Kurunegala and Puttalam
outperformed others in coordination and seasonal planning, while Vavuniya showed the
highest level of gendenclusive participation. Compared with previous studies, these
cascades showed Her outcomes due to structured interventions, indicating the CRIWMP
model's potential for replication in similar dryland contexRatnayakeet al 2021
Sakalasooriya 2021

The bar chart displays acceptance rates of various organizational decisidasmays.
Decisions tied to shared infrastructure and climate coordination, such as weather advisory
(87%) and tank renovations (82%), receive strong support (Figure 1). Conversely, decisions
involving personal autonomysuch as pricing and cultivation extenreceive limited
acceptance, highlighting the value placed on individual economic control. This pattern
suggests that interventions are more effective when aligned with commuamityitized

actions that benefit the entire cascade system.

Figurel. Farmer Organization Decision Acceptance Rates

Figure 2 illustrates the technology adoption rates across six major farming activities. High
rates of participation are seen in collective actions such as harvesting coordination (90%),
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seasonal plaming (85%), and fertilizer application (81%). These indicate that farmers
appreciate the efficiency and effectiveness of synchronized efforts. On the other hand,
activities like land preparation (31%) and seed establishment (28%) are kept individual,
likely due to variability in resource availability and crop preference. Béimasystem
(30%) also shows low participation, indicating sagonomic and cultural shifts away from
traditional laboursharing.

Figurel. Technology Adoption Participation

Figure 3 illustrates the benefits farmers most strongly associated with collective action.
Immediate operational gains such as weather advisory (87%), reduced losses (78%), and
water efficiency (76%) dominate recognitiafemonstrating a focus on visible shaderm
benefits. Longeterm or less tangible outcomes like increased income (~50%) and pest
control (33%) receivd much lower recognition, suggesting these areas need better
demonstration or support to build trust. lteflects a hierarchy in how benefits are
perceivedv tangible, urgent outcomes drive engagement more than abstract or future
returns.

Figure2. Recognition of Benefits from Collective Action
7
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Conclusion

The resultgeveakd a strategic pattern of 'selective collectivism' among cascade farmers.
They engage enthusiastically in commusdtven efforts that offer clear, synchronized
advantages and maintain autonomy over decisions affecting their personal risk and
houselold outcomes. Policy makers and practitioners should align interventions with this
behaviarral pattern: strengthen institutions for coordinatierequired activities and
support autonomy for individual pldevel decisions. Addressing unelecognized
benefits vespecially pest control and income generatiothrough practical
demonstrations and targeted training could foster wider participation and improve
agricultural resilience.
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Introduction

A home garden(HG)is a diverse and sustainable lande arrangement that integrates
various agricultural elements, including both seasonal and anncralps, livestock, and
occasionallgven fish, within the household premises. It serves the dual purpose of fulfilling
environmental roles and meeting household requirements while creating avenues for
employment and income generation for the femhold members (Mattsson et &013).

The HGarenot pure agricultural systegbut, represents a multi objective framework. Such
systens should consider, multi-dimensional (spatial and temporal), multuse (forestry

and agriculture) and multi-disciplinary(economic, social, environmentatpmplexities
(Pushpakumareet al.2012).

In particular,suchsystens with high species diversity are considered resilient to climate
change. ThélGsare more adaptable to significant climatimpacts becauseof the trees

that enhance the microclimate and act as a buffer between it and the outside world.
Climate change is expected to impact food production in different ecosystems to differing
extents (Rao efal. 2007). However, it is important to better clarify and measure how
tree diversity, and theontribution of other homestead resources such as the contribution
of livestock, affect food securitand supply domestic food needs (Mellisse et a018).
There is a gap in the literature that analyzes the actual rold@gin adapting to climate
change and household food security, especially in light of thkffering compositions
adaptation practices, and in different regions of Sri Lanka.

Thepresent study was conducted to investigate the role of agrobiodiversity in homes
gardens to climate change adaptation and it is impact for increase the resilience of
vulnerablecommunities.The study also aimed to assess the contribution ldf5sin
satisfyng household fooddemand and dietary diversity in four selected cascade
systemsto examine existing household food consumption pattearsd to explore the
capacity of diversélGcomponents to mitigate household food insecurity.
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Methodology

Studysites
The studysiteswere selected based on different climatic and topographical zones in

island focusing three main river basjmamely, Malwathu oya, Mee oya anahgyain

the Dry zone of Sri LankaThechosendistricts and cascades we&innakunchikulam
cascadein Mannar and Mathavuvaithakulam cascade Vavuniya (Northern Province),
Sivalakulama cascade in Anuradhapura (North Central ProvincéYladderambewa
cascade in PuttalaifNorth Western Province), known for their varying biodiversity and
agricultural practices. A thorough selection process was used to ensurththBiGs in
each districthaverepresented the greatest possible diversity.

Selectiomf Home gardens

In each cascade,an approximate transect was established. The transect was constructed
along an elevation gradient to account for ecological and environmental variations. Along
the transect, 20HGswere selected form eacleascade In total, 80 householdswere
included in the survey.

Datacollection

Household surveys were carried out in the four selected cascades from Jaouapyil in
2025. A structured questionnaire was ugecollectprimary dataincludinginformation on
general household characteristics, structussmd composition of the HG adaptation
practices with reasons, animals reared in H@s and their productigandthe contribution
of home-grown food items to householdonsumption.

In order to @sess the agrobiodiversity within home gardens, an2& 20 mplot was
demarcated in each selectddG Within this plot, both woody and norwoody plant
species, including annuals angberennials, were identified, counted and recorded.
Preliminary Investigation reports (PR#gre usedas sources afecondary data.

Dataanalysis
The analysis was conductedusingthe ShannoAWiener Index (SWI) to measure the

diversity of HGs Several biodiversity and food consumption indices and scovresre

calculatedaccording tahe standard equations and methodfund in the literature, which
are based on previous studies in Sri Lankaathdr countries in the South Asiaiegion to

interpret the data

Resuls and Discussion

SnallscaleHGg(<0.2) dominatedhe sample, followed by medium scal&ss Only 1%
of largescaleHGswere observed in the entire samplespeciallyin Mannar and
VavuniyaTheresultsindicated thathome gardeningn Sri Lanka iprimarily undertaken
on small tomediumsizedplots (generallylessthan 0.8 ha), enabling households to
efficiently manage and sustain domestic production at a subsistence level.
considerable proportion oHGs had livestock and poultry incorporated as integral
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components of their homestead resources. Comparedto the districts of Mannar,
Puttalam, and Anuradhapura, the people in Vavuniya showed a high levahtefest

in rearing domesticated animalboth for subsistence and additional income.
Approximately 50% of thelGsevaluated in Jaffna hadd/estock animals, with chicken
(Gallusgallus domesticu}y being the mostcommon animal component, followed by
cattle Bos spp.

Theresults of the presenstudy indicatel that Sri Lankan households primarily depend
on marketsourced food items as their main source of nutrition. However, coconuts,
jackfruit, and a variety of fruits fronHGsplay a significant role in supplementing
household food requirements. With the exdegm of Vavuniyasite, majority of
households reéd on marketsourced animal protein to meet their needs for meat,
eggs, ananilk.

The HGsvere mainly used by households to obtain phmatsed food productswith

the exception of Jaffnasite, where livestock and poultry contributed significantlyto
HGs Producing at least one food category withthe HGhas the potential to enhance
household food security by contributing to théulfillment of their domestic fooddemand.
Consequently, there issignifcant potential for leveraging home garden resources
through suitable interventions to satisfy household food requirements and improve dietary
diversity.
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Introduction

Theglobal demand for animal protein risead backyard poultry farming plays a key role
in food security andural income. However, high feed costmaking up about 70% of
production expensesthreaten the sustainability and profitability of these systems. In
countries like Sri Lanka, smatlale farmers with limited resources face serious challenges
in accessingral affording commercial poultry feed, limiting productivity and growfio.
address rising feed costs, interest is growing in-nonventional, locally available, and eco
friendly alternatives. Azolla and Black Soldier Fly (B8ke(Hermetia illucensstand out

for their highnutritional value, fast biomass production, and low input needs.

Anlla and BSkrvae are promising neoonventional poultry feeds. Azolla is a fgsbwing,
protein-rich fern requiring minimal inputs, while BSF larvae offeih hpgotein and fat
content through organic waste conversion. Both provide nutritional value and
environmental benefits like waste reduction and lower carbon footpB8Harvae convert
organic waste into nutrientich biomass, rich in protein and fat, mag them a sustainable
alternative feed for livestock and poultripérperand Dicke2021).Azolla is a nutrientich,
low-cost poultry feed that enhances yolk color and supports growth. It camsked at &

10% in dietwvithout affecting performance,htoughhigh fiber limits overus¢Swainet al.
2022). Backyard poultry farmers face high feed costs and limited access to commercial
feed, reducing productivity. Though Azolla and BSF larvae are rich in nutrients and locally
available, their use is limited bgw awareness. These affordable, sustainable options offer
promising solutions for rural poultry systems.

The study evaluatedzolla and BSF larvae as nutrigich, nonconventional feed options

for backyard poultry. It focuses on analyzing the dmestefit of incorporating them into
poultry diets, assessing their potential to reduce feed expenses, and examining their impact
on growth performance, productivity, and profitability.

Methodology

This research was conducted across five key agricultural districts in Sri VLanka
Anuradhapura, Vavuniya, Puttalam, Trincomalee, and Polonnavuwach represent
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diverse agreecological regios and have a strong presence of backyard poultry farming.
These locations were selected to capture a variety of environmental conditions and farming
practices, ensuring that the findings are broadly applicable and regionally relevant.

Procedure of Azollpoultry feed production

Azolla was cultivated in 2m x 1m x 0.3m soil pits, cement tanks, or similar containers. Clean
soil, cow dung, water, and super phosphate were added to prepare the pond, which was
left for 2t3 days. About 1 kg of Azolla wiasculated, broken into smallgrarts, and fresh

water was sprayed to support growth. The pond was covered with a net for protection and
shade. Under optimal conditions,t1.5 kg of Azolla was harvested daily aftert1® days.

It was washed thoroughly arféd directly to backyard poultry, either fresh or mixed with
other feed.

Procedure oBlack Soldier ¥#I(BSF) Feed Production

Organic substrate was prepared using chopped biodegradable waste like vegetable peels,
fruit scraps, stale bread, and poultpanure. BSF eggs were placed on dry leaves or
cardboard above the substrate; hatched larvae dropped in and began feeding. They were
reared under ideal conditions (230 °C, 6a70% humidity), with fresh waste added every

213 days. After 1215 days, maturearvae were harvested and directly fed to backyard
poultry as a proteirrich, natural feed, enhancing their health, growth, and egg production

Data Analysis
The study used field surveys and lab analysis to assess Azolla and BSF as alternative poultry

feeds. Data from 50 farmers across five districts covered feadtipes Nutritional content
was analyzed, and SPSS software was used for statistical comparison with c@hfeed,
applying descriptive statisticandmean comparisond(0.05).

Resuls and Discussion

Eqqg York Colour
The butritional composition of the test samples are presented in Table 1. Eggs from hens

( A]8Z 1}oo v "& ~&]PUE i+ «Z}A % E C 00}A Clol }
carotene content, especially in Azolla.i¥was visually distinguishable compared to the
lighter yolks from hens fed only on commercial feed (Figure 1B).

Feed Cost and Income
The data showed clear differences in monthly feed cost and income between farmers using
only commercial feed and thosesing a mix of commercial feed with Azolla and BSF.

Most of the commercial feed users (64%avespent LKR 8,00020,000(approx. US$ 283)

as the feed costwith about20% spendingnore thanLKR 10,000. Norie the sample have
spent below LKR 3,000ghlightingthe high costof animal feedHowever 68% of Azolla +
BSF userbBavespent LKR 3,008,000(approx. US$ 126), and 24% spent as low as LKR
1,000t3,000(approx. US$-30), showing significant savings.

14



Rathnayaka R.M.C.W., Vidanarachchi Y.V.ARathnayake H.M.N.K., Jayakodi S., and Karunarathna
K.H.M.R.Q2025):Azolla and Black Soldier Fly (BSF): Nutritiomilhynor conventional fed for backyard
poultry farming

Figurel. Azolla+ BSKA)and Commercail feed egg yql)samples

Figure2. Monthly feed cost and income

Commercial feed user@soearned higher mothly income of about LKR 25,000 (approx.
US$ 83)while Azolla + BSF users earned around LKR 1a00@x.. US$ 50T his gap may
be due tothe initial transition challenges or limited scale of alternative feed Bespite
lower income, the reduced feed cost with Azolla and BSF improvegfficéncy and long
term profitability. Being lowcost, local, and sustainahlthese feed options offer a practical
solution for smallholder poultry farmers. Their wider adoption could lower production
costs, support food security, and promote efti@ndly farming.

Eqqg Production and Performance

Hens fed exclusively with commeatfeed produced a significantly higher number of eggs
per month (approximately 750 eggs), compared to those fed with the Azolla + BSF +
commercial feed combination, which produced around 500 eggs. This indicates a
statistically significant difference irgg production between the two feeding groups.

The lower egg production in the Azolla + BSF group may be due to initial feed adaptation,
nutrient imbalances, or inconsistent feed quality. Despite this, reduced feed costs and
environmental benefits suggesetier longterm profitability. Optimizing feed ratios and
consistency could improve productivity while maintaining sustainability.
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Eqgq laying Perogage

The data show a slight difference in egg laying performance between the two feeding
systems. Hens fednly commercial feed recorded a higher average egg laying percentage
of 81.24%, while those receiving a combination of Azolla + BSF + commercial feed had a
marginally lower rate (Table 2). The slight drop may be a result of the adaptation period or
nutrient variability with Azolla and BSF. However, the impact on productivity is minimal,
and the significant feed cost savings make them a viable, sustainable option for smallholder
poultry farmers.

Table 2: Egg laying percentage

Type of Feed Egg layingercentage
Gommercial feedonly 81.24%
Azolla+ BSFH+ Commercial feed  79.76%

Farmer Perceptionicceptanceand Sustainability

Theresultsshowed astrong farmer support for using Azolla and BSF as alternative poultry
feeds. All respondents (100%) cited reduced feed costs, improved poultry health, and higher
production as key benefits. Additionally, 72% recognized environmental advantages like
wastereduction and sustainability, though economic factors remained the main motivator.

All farmers expressetheir willingness to continue using and recommend Azolla and BSF,
highlighting high satisfaction and strong potential for wider adoptidmolla and BF are
costeffective, spacefficient, and eceriendly. Azolla grows easily in small pits, and BSF
larvae thrive on organic waste, both requiring minimal labor. Environmentally, Azolla
enriches soil, and BSF reduces wadiagether offering practical, stainable feed
solutions for backyard poultry farming.

Condusion

This study highlights the significant potential of Azolla and Black Soldier Fly (BSF) larvae as
costeffective, nutrientrich, and sustainable alternatives to commercial poultry feed.
Integrating these norwonventional feeds in backyard poultry systemsueetl feed costs,
improved egg quality (especially yolk color), and increased overall profitability for-small
scale farmers. Their ease of production, environmental benefits, and positive farmer
acceptance make Azolla and BSF practical solutions to adi@gedschallenges in rural
poultry farming. Promoting their wider adopti@ouldenhance food security, support rural
incomes, and contribute to environmentally friendly livestock production in Sri Lanka.

Acknowledgement

| would like to extend my heartfegiratitude to the CRIWMP Project, Green Climate Fund,

and UNDP for their valuable support. My sincere thanks also go to the Faculty of Agriculture,

University of Peradeniya, for academic guidance. | deeply appreciate the cooperation of all

backyard poultrffarmers and every individual who contributed to the success of this study.
16



Rathnayaka R.M.C.W., Vidanarachchi Y.V.ARathnayake H.M.N.K., Jayakodi S., and Karunarathna
K.H.M.R.Q2025):Azolla and Black Soldier Fly (BSF): Nutritiomilhynor conventional fed for backyard
poultry farming

Referencs

Dorper A, Veldkamp T, and Dicke(2021) Use of black soldier fly and house fly in feed to promote
sustainable poultry production.Journal of Insects as Food and Feedp): 761-
780.https://doi.org/10.3920/JIFF2020.0064

Swain BKNaik PKand Beura CK2022) Nutritive value of Azolla as poultry feedreview.Indian
Journal of Animal Nutritior9(1): 1-11.

17


https://doi.org/10.3920/JIFF2020.0064

Rathnayaka R.M.C.W., Vidanarachchi Y.V.ARathnayake H.M.N.K., Jayakodi S., and Karunarathna
K.H.M.R.Q2025):Azolla and Black Soldier Fly (BSF): Nutritiomilhynor conventional fed for backyard
poultry farming

18



Climate Action Symposium (CAS) 2@Extended Abstracts
Editors: B Marambe, GLLP Silva, J Weerahewa, W Jayasinghe, DSD Jayasiriwardene, & WB Palugaswewa
30 September to 1 October, 2025. Colombo, Sri Lanka.

HomeGarden Biodiversity in Cascade Systemsofparative
analysisacrosstwo agro-ecologicalregionsin Sri Lanka

Prabodha W.T, Shalika H.G.A.Y.Weweldeniya WA.! and Silva

G.L.L.P.

IClimate Resilient Integrated Water Management Project (CRIWMP), Ministry of Irrigation,
Colombo 10Sri Lanka

2Department of Animal Science, Faculty of Agriculture, Universi®etddeniya, Sri Lanka

thilinicriwmp@gmail.com

Introduction

Village Tank Gaade Systems (VTCSs) have -fdaged a crucial role in sustaining
agriculture and livelihoods ithe Dryzone in Sri Lanka. Despite facing numerous challenges
over the years including shifts in climate, rising population, changing land use patterns, and
increased agricultural demands, these systems have continupbtade reliable irrigation

and vital ecosyem services for generations (Wickramasinghe et al. 2023). A key
component of these landscapes is the traditional hegaeden (HG) a multifunctional
perennial cropping system that supports a wide array of plants such as timber, vegetables,
fruits, yams, madicinal herbs, spices and flowers. These hajaslens are typically
characterized by multistoried vegetation layers comprising trees, shrubs, vines and herbs
(Marambe et al. 2012)TheVVTCSs are based on the principle of water conservation and
reuse throwgh a network of small to large tanks, originally developed to manage seasonal
flooding and drought conditionsTheir primary function has been to ensure continuous
paddy cultivation during both rainy and dry seasons, while also supplying water for
domestic and livestock use, especially during dry seasons when water is less available
(Brohier etal. 1935; Geekiyanaget al. 2013).

The selected cascades were located in the DL1b and DL2egagicalregions (AERS)
Within the Dryzone, DL1b receives bimodal rainfall, enabling dual cropping cycles, whereas
DL3 has only a single rainy season (typidallihe Maha season t the main cultivating
season from October to Februdrgupporting one cropping cycle annuallfe soils in DL3

are primarily regosols and regellow latosols, with terrain that is relatively flat to gently
undulating. In contrast, DL1b soils arainly reddishbrown earths and lowhumic gley
soils, found on undulating terrain with sandy loam to sandy clay loam surface textures and
moderate subangular blocky structure, often over gravelly subsoils.

Given the diversity of environmental conditioimsfour different cascadeshis studyaimed

to assess the agrobiodiversity of horgardensamong the four selected VTCSshy
quantifying the diversity and abundance of plant species
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Methodology

The study was conducted in foldry zone Village Tank Cascade Systems (VTCSSs) located in
the Anuradhapura, Puttalam, Mannar, and Vavuniya districts of Sri Lanka. The selected
cascades were: Mathavuvaithakulam Cascadethim Vavuniya District (1,332 haf
catchmentand 269ha of command aed), Sinnakunchukkulam Cascadetlie Mannar
District (1,715 haf catchment andl52 haof command areg Medderambewa Cascade in

the Puttalam District (2,170 haf catchment and203 haof command arep and
Sivalakulama Cascadetire Anuradhapura Distric(1,723 haof catchment andd51 haof
command are@ Three ofthe selected cascades &ivalakulama, Medderambewa and
Mathavuvaithakulam are situated within the DLABRwhich receives bimodal rainfallhe
Sinnakunchukkulam cascattethe Mannar districrepresents the DLBER characterized

by an unimodal rainfall patterirhe study population consisted of households with home
gardens(HGs)in the Climate Resilience Integrated Water Management Project (CRIWMP)
area A total of 80HGswere selected forthe study across the four cascades usiag
purposive samplingechniqueto ensure adequate spatial representation. Thample
distribution among the four cascades wer@0 in SivalakulamaCascade, 21in
Sinnakunchukkulam Cascadel9 in Mathavuvaithakulam Cacade, and 20 in
MedderambewaCascade. Field surveys were conducted to assesfidta diversity. A
transect sampling approach was applied within each seleet€dwhere transects were
established along elevation gradients to capture vegetation fromdheest to the highest
points. Within each transect, all tree and plant species were identified, and the number of
individuals per specieseterecorded.For each plant observed, the datallectedwerethe
common name,scientific name and number of indiwidls To evaluate plant species
diversity across the selealecascade systems, the Shanabh v E A E«]3C /v A&
Equation ), which accounts for both species richness and evennesss employed,
providing a holistic measure of biodiversity within a comntyni

to BEF2HRE (Eq 1)

where, ,; A ~Z wWigner Diversityindex S= the total number of species (species
richness) Pi= the proportion of individuals belonging to th& speciesEquation 2), In =
Natural Logarithmandin (Pi)= the natural logarithm of the proportion

a0
Pi= c e (Eg 2)

where, ni =No. of individuals of speci¢sandN = Total Numbeof individualsof all species
The diversity indices were compared across the four cascades and between tHER®D
(DL1b and DL3) to assess variations in agrobiodivérsiéynploying-test,one-way ANOVA
and PostZ} dpl C[e ,~ & «§
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Results and Discussion

ShannonWiener Diversity Index (SWDI) values from the four casc&desakunchukkulam,
Sivalakulama, Mathavuvaithakulaand Medderambewa ranged from 0.77 to 2.20, indicating
moderate to high levels of biodiversity acrdd&s The mean SWDI valuase presented in
Table 1.

Table 1. The mean Shannon Weiner Index values of the Home Gardens in four selected cascade
systems

Cascade Mean Shannon Wiener Index
Sinnakunchukkulam (DI*3) 1.55 (x0.25%
Sivalakulama (DL1b) 1.58 (£0.19)
Mathavuvaithakulam 1.75(x0.27)

(DL1b)

Medderambawa (DL1b) 1.48 (x0.26),

*Values within parenthesisdicate the agroecological region; $tandard error of the means
are presented within parenthesis.

The results indicated aignificant difference in mean diversity among cascad&®.01)
Mathavuvaithakulam hadé significantly higher SWDI valudgan Medderambewa P<0.01),
while differences with Sinnakunchukkulam and Sivalakulam were not signifiGaun.
suggested thaHGsn Mathavuvaithakulam, located in the DLAEBRwith ReddistBrown Earth
and lowhumic gey soils, together with alluvial soils in the flatter or valley portions, had greater
biodiversity than those in Medderambew Among the four cascades examined,
Mathavuvaithakulam and Sivalakulam were situated within the sABgand shared the same
soil group. However HGs in Mathavuvaithakulam exhibiteda comparatively higher
biodiversity. Thiobservation underscore that the biodiversity iGsis likelyto be driven by
socioecological factors such as household sasononic status, cultural and traditional plant
use practices, management intensity, and differential access to resources, rather tha by
AER

The within cascade variatiomidely differedin the four cascadeswvhere Sinnakunchukkulam
and Medderambewa showed high within cascadegariation while Sivalakulama showed a
lower variation This observation revealed therea specificheterogeneity ofhome-garden
biodiversity Theresults to evaluate thnfluence ofAERon HGbiodiversityrevealed that there
wasno significant difference (p>0.05) in mean biodiverbigyween DL1b and DL3he results
demonstratal that thoughthere is a statistically significant variatiohHGhbiodiversity among
the four cascades, tisedifferences do not strictlgttributable tovariation exists amongERs
Mathavuvaithakularin DL1b exhibited significanttyreater biodiversitywhile the two other
cascade#n DL1b showetbwer biodiversity Thus, the diversitthat existsin HGsis likely due
to local management practiceend community preferencesvhich may highly influence the
faunal composition in thélG

The within cascade variability in Sinnakunchukkulam and Medderambewa suggests a more
diverse set of homgardening practices among households, possibly influenced bg-soci
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economic or cultural heterogeneity. In contrast,relatively narrow range of diversitin

Sivalakulamamay indicatestandardizedgarden structuresmaintained by the community
probable reflecting the access tesources. It wasinteresting to note thatbiodiversity ofHGs
in Sinnakunchukkulam (DL3) did not differ significantly fribrose in DL1b cascaded his

implies that micro climatic, cultural, or soeé@onomic factors play a stronger roia

biodiversity exists in homgardenghan the macrozonalclassification.

Conclusion

Among thefour dry zone VTCSklathavuvaithakulam exhibéd the highestHGhbiodiversity
compared to Sivalakulama, Medderambewa &idnakunchukkulam cascad@fie AERs DL3
and DL1ldid not have a significant influence d#Gbiodiversity. Thus,the HGbiodiversity is
alocaly definedcharacteristiavhichisgovernedby land use practices, husehold preferences,
and socieeconomic conditionsather than broader ecological zoningiherefore recognizing
the householdlevel diersity within localized landscapisimportant The findings underscore
the value ofimplementation ofsite- specific biodiversity conservation strategies rather relying
on macrozonal classifications. Future researchay focus onqualitative data onspecific
managemendrivers at local level that determing@odiversityof HGs

Acknowledgement

We sincerely acknowledge the support provided by the Climate Resilient Integrated Water
Management Project (CRIWMP), funded by the Green Climate Fund (GCF) and the Government
of Sri Lanka, to successfully conduct of this research. Our heartfelt thankpatsthe farmers

in the project area for their kind eoperation and active participation during data collection.

References

Brohier RL (Translated by Piyasend1935: Ancient irrigation work of CeylofBri Lanka)rirst edition,
Mahaweli Center, Mahaweli Authority of Sri Lanka, Colombo.

Geekiyanage N and Pushpakumara DK20&3): Ecology of ancient Tank Cascade Systems in island Sri
LankaJournal of Marine and Island cultures, 2:B3l1.

Marambe B, Pushpakumara G, aBilvaP (2012). Biodiversity and Agrobiodiversity in Sri Lanka: Village
Tank Systemdn: Shirichi Nakino, Tetsukazu Yahara amdhili Nakashizuka ¢§). The biodiversity
observation network in the AsiRaciffic region: towards further development of monitoridgpan:
Springer

Wickremasinghe MRCP, Dayawansa NDK, Jayasiri MMJGCN, and De Silva RP (2023): Agricultural Systems,
205: 103593

22



oJu & YIV ACu%o}e]put~/FEBe iiiii 5E 3§
]33 E*W D Eu U '>>W *]JoAU:t E zZ A
\

Ut: CeJvPZ U ~ : C «]E]JA
il AN %% u E 3} i K3} EUINITAX }olu U ~"E] > X

Ol &IE 3 Z +3}E YIv B E o]UE%YEID] v W
E%}ve]Jo33u C (E}u }% SZFZED A v]v

W &E &Ex WXD
iZYlov ]eYoo E] <N A¥D®E 3Z U }o}u }U ~E] > v
palindamperera@gmail.com

IVEE} p Y}v

NE] >pvl vVSE& 0o ,]JPZov e & Z}u 8§} EE v }o}P] 00C <]l
AZl1Z 3§ o« v SUE o A S E 3}A E+ (JE 3Z J*d(VAIEE]RUEB YVF
*Ce*S udh ETiX dZ - }eCeS U *u%o%}ES Vv}S }VIEC wSuloe}]} ]
JAVeSE u }Juupv]Y ¢ % v V3 v 0 V eu%FEoE} dv AES GVP
VEZE}%}IP V] % @E sep@E o ~ep Z o (JREE{SpOGEU @ o % AVI[IvU
*% ] * VvV HVepeS]Jv 0 oV pHe e UVC }( %~ (EE €& % JooC
PE JoP% Z v¥ZE 3 v $Z (E"GUEVIM A S E «JuE v Jv
§Z %}3 vY o0 }( (SpEEXICS E

dZ }% 3Z3Z o A~ & B S v3Z EpA E 0]¢( "EJIE %l
E % E * vSe }v eu Z H%o %o E § Zu vS ]S SZ § Z « unuv EP]
SE ve(}JEuU Y}v A €& «X0]+ 3 v 0 A Y}v }( %%BaBjA]u 3 o
JA ¢ O0oUAASZ vvp o u v & ]Jv( oo & vP]vP (E}u TURAIT uu
JUSZ EvrdyseJEV + }v EP0EC e %0 C+ (ECPERHZVPV }+C{3 u
ZC E}0}P] o0& ®UEEOR }A E |V UlVS FEJURZ30 0 ER E
VIA }Julv § «Z@Eu R(Eesso0dZ*X }o}P] 0 *Z]L }( Z 15 JA |ES}
PE ¢se0veZe VYE 0C ZVP 3Z oND ABREB Y}¥(%vB® FA+ o0
"o ] e ~1 Ne Jv ]SPUE-& v MS}5-13i60XE S ¢ Z]JPZoC G uu o
}v ]Y}ve HE]JVP 8Z EC o o}v ~ U EEleeUo@l]ae AME«W 0 C
Zyu jv M (}JE SN @O UPOWTISUOKUESZ & E 4  SZ ]S « ]}
&}00}AJVP e Z .E *U JVA ¢]A % ]+ E 3C%] 00C 3Z .E-S
V }uS Ju% YVP v YA A/VATUYSZX }% $Z3Z o A o}y &}E 3§ Z
WE}~ § )5 [0BREW OI[AOXTMA « Jv]Y 3 . }Joo }E YA +}ES
Z} lo v ]*Yoo E] » ~Kop ME}PE] % ESVEEJVvP Alopvd E]JVP |
E35Zo vl z}uSZXE SA}E!

dZ }A EPdodp 3} E Z ]o]SPEE u}vi v (}E&E 5 Als8Z]v §Z]- E]Y
§ Zu vESW E & 0IXOX Cho% oCYvPHE e }ouVY}lv ~E "« (E u A}C
§8Z % E}i S oBplGe35u E «3}E Y}vU luupv]3C VvP P uvd v
JE%)E & E Hdve] |0]EEX Jws)oEZ 5Z }o}P] o v PE]S
(JE 3 AZ]o Z 0%]vP }eCeS3 u « EA] o epZ « ASE § Zu \
e <t *SE Wvl) E} oJu § &E Ppo Yijvo~XZ IvVRV P]JvP u EP]v o]l G
Juupv]yY U 8Z % E}i 3 Jue 3} Ju%eE}A 35Z o} o o]A o]Z}} ¢ ]
§Z v HUE veU 8Z suEE}IuvV JvP ¢} 1 0dZ ]v]YoYRA*}dESQS u+X


mailto:palindamperera@gmail.com

W E E WXDoMIITE}E +& Z +S$}E V)& (JdE VoW § JE%}E & E *%}ve] 10]5C
(E}u }% $Z8Z o A v ~"E] > vl

E oo ¢ 3Z SZE 3+ %o} C }o}P] o PE VY}vsilASE-
VEUE 0 (JE 5 }A EU Ju%o E}A ~&]EulVFlieEd o& SWVWZY yv
% E Vvv] 0 +3@®& JZ@IAEJYW® Eu A 3§ E A ]Jo ]o]8CX

dZ % E}i 38 }vSE] pus [ & YWEJooCQvl 3§ Eu]v JVEE] uY}ve ~E
E Y}v o %3 Y}V Wo v ~E We v 3Z *ued v 0 Vo AEY} %o ED C
Jv &€ o Y}v 8§} A § & e ~A ' 3eU o0]u 3 YIv ~4E'Aite}vv }
~A " [{f~D]V]*8EC }( VA]E}vu VEX E] >@&I%oTiTic ol 08 18
U%Z *]IZYR oY o0 E *3}E VY}Iv Jv]Y YA+ v o0]J]A E u pE o
JUS Ju © SZEIUPZr VEEFEUSVS 0 %o ESV EZ]% X

D §Z} }o}PC

d} E «» $Z ]vs Eo]vl Z 00 VP ¢ }( JOIBJEAINBE AYVEV
e E ]3C Jv PEH%HNVIE ulvd v E P]}veU §Z }% $Z3Z o A o}u
WE} § P v Alsz §]Jo puv E+3 v |JvP }(}SEE @}VvoOA }+C-
1} JA E<]83C eschAeeu W pu 8§ JAME G E]DP E ATt %o E]oTi1H
E}ee 3T EF %o %o E}EE dXJE ¥}V ]S v v i v3 §M(}o 8
&0}E 0 ]JA E+]SC e+ eou vie A E EE] Jus|-WRERSZ EI «
]JA]l ]vs} PGE PE «e0v U EPvVv WAVYPA(JESBEIRW E
Jvd 8 & uv v3 (}JE 3 % § Z +XSIQ¥K|VE b ZEARBB U JE |u-
A E E v }IuoC 3 0]*Z ~v A lisX /ooC ZE RO} IE YOO VDU @E
AE E XBho ]+ E] ZV eo Vi %E « 8 A E }Ju%lo (JE Z %

C v Vv]PZS .0 spuyEACe AE }v s C § u }( }o}P]
*% ] 0]*Se pe]vP Ju lv Yiv }( AEACV~}UVIUEE v Ju SE ve
*% ]. * €%t(]4dv ol JuPwZ] ] veU nO EG] U & P}vG] U E %o
eZU U uu 0°U JE e AVE%o0cw3e AJSZ|vEZ S «EusgE » v3e A]
E vP }(Xéz&35 AA E § PYE]I upuv & /h E SZE "%v] + § P}
] vY. Y}ve A ErE EfE-v Al§Z G}E v (uv .o Pu] X
] vY. Y}v A« puv ES]JvU 8Z C A E E}ee Z | Alsz . o
] vY. Y}v PE}u% X

t]SZ SB}YE -0 *cu vS .v JVPeU SZ S u-<}jw@E YyvP (}E %0 vSe (}(

E «3)})E Y}v |QJERWA X vV. %o vE 0]+8U §Z % E}i & « o0 &

A E] %235 AE }E]P]v ooC (YAZ] Pvodds (EEuU Y}v }E &lpu (}
Jlu U oJuY epl]8 o v }o}P] vooQugpvw Y}viwupv]sC

Zlu P E v VUE+s EC Z33D]|EZHZVIX U%O}CJVP EY. ] 0 %0 VY\

% E}i 3§ (}oo}A 3Z %R |%OSUIE 0 Z P v EUuWZIHEZ.
1o}P] o0 JvE PEMC }& G| V}%C EN YA EGIBX0% ]

*0 Y}v (} u» % EJu EJ]JoC }v }o}P] o (pv ¥{iv3@]EGowsdv Y

Jv op JVP U]EMEWMBEE W)@ *% |+ v pv ESHEC A P §

E «8}E YIv Ju &)} <% 0]Z ]} ]A E+]8C }EE] }E o]vI]vP ,
i VE (JE 3 %o § Z » 32CZ GVIP)@ WEE] pd & FF® }(

i & e} PE Z ]38 pe]vP JuJv YIv }( EZU SZYA <%

Uv P uvsd ]MA «]A «%%]JEXdZ]* u 5Z} }o}PC A« § EP § §}

70



W E E WXDoMIITE}E +& Z +§}E VIv JE oJud Z +Jo]v W 1E%IE § G«
(E}u }% $Z8Z o A v ~"E] > vl

% E vv] 0 *SE u G}Ae SZE}uPvv SARE € GSENPFZ EwP o}Vl
JAVeSEAW E A ]Jo/W]EGX

dIl]JvP EPE o u EP]v o]l Juupv]3C uu E-+ Jv 83Z % E}PE
VZ v JO}JP] 0 E *3}E Yo} oduugwRYXEZ % E}i § 3Z E (}C
JvpsS A Eo }uupv]EC u VYvPe 8} pmpe @3 wU & @E o%vY}ve )
§Z (}E +8 v A]Joo]VvPvV se 3} % EY 1% SIUwpESGSIE}IYIv +}C
PE vVUEs E] * AE $Z v 5 0]*Z U 00}A]JvP oJ AZ]3Z % E
AE 0353 E %UE Z « X1EWHEEWBRE} *u%WB]ES ~UEEE o
0]A 0]Z3}t& 1i11e v CIUFZU]JVPVA]JEIVLITA E A]%% E}i 3

(} pee ¢ EJe]vP (E}lu SZXPZ [%o(E}i]}¥e VP P ii 0} o ( u]Jo]  §}
Zlu P E V %0 VS VUE+*s E] U % E}A] JvP Iviu]l } %% }ESHV
A13Z]v §Z « Z}pdZZ}3duxXuv]¥8 E u} o A« ] vY. 38}r (]Eo
+ YA v % E}A] WR ]J]JE § .5« 3} SAZo}vAPE}vu vi 0o P Y
Vv o}n (JE *3 % ]5C A 0}%u vS A}EI«Z}% e+ A E o0} }v
V 0} 0 ClusZ PE}u%e+ }A E 1} JA E+]18C u}v]s}E]vPU d
}o}P] o Ju%e}EJV (}E 65X

NSE VPSZ}E%}IE 3§ Z % }NPIPJPIYGVC EZ ep%o %} EYVP % ESvV
S1lve u} o0 (JE %E]A S o SI@EIWAJER «5Yy&E W}v v o]u 3
%3 Y}vU SZE}IUPZ 7Z (pv JVPU § ZVE-|BSGuPb %3 EBVSE] YD

&pv « A E oo} S (}E ]} |&E)E-]JCZE A R Pu o PEE ZuRiY P }(

luupv]SC PELIAV ¢ %0]vPeU 0} 00C <}uCE o }JHE (JE %o

*3 0]*Z]vP .E % E AlY ¥} o QE®e «f %ok} E S luupv]d3C Z o

§ 8Z 0} o=« Z}}oU }VEE] pYVP 8} E} Er plagvEEA® ( &

oNToX

Iv o & Y}v }(/vd Ev ¥}vQiifjdw 3Z 8§ u }vs& .0 P E v
E Y}ve 8} 3ZJuauvd3C Alu v ¢ P}} AJloo P «3uE (}E %o %o} E
JvlY YAZde % EY (% S}ECYU UITZRB}0}IPC Vv}3 }voC «u% % }E
}Jo}P] o B Z ]o]8 Y}v }( 8Z A3 E &8 Zu v3e Jv }% 3Z35Z o .
NE] >FviMYIv 0o oJud VvV %}o] C (E u A}EI-U ]Jv op JvP E YHh
~E WeU E Y}v 00C 3 CEu]v }JVEE] uY}lve ~E +¢ v Po0} o0 }u
ANt'e v 8Z hE }Jv  }eCe3 u ZDI¥JE ERv }( VA]JE}vu vs ~d
TiTieX
Z *poSv  ]e Hee]}v
dZ 1% $Z8Z o0 A o}p &}E +§ Z «§}E Y}v WE}i & o]A E 8
JuS Ju « A]8Z]v ]88 .ES $ZE C E-* }( Ju%o u vs Y}vX WE}i
P& uljvs v Z ]88 JvP EZ § ZWRp «EwC]e]PXPA}( ZC E}
*§ Jo]l Y}v ]Jv 8Z pu%% E” & XAVIE EAXo }( *ju A% v JvP
% ] e As 0¢} v.]o]vul]lvd ] v]oBEZDuEZEEZ &FZX E &)} E
}JA E« }voC i1 E U §Z @EIS}HY}v A E]}@E » © E o} Y}iveU
vZ v JvP 18« }JA & oo }o}P] oAop CJv E +]JvP Z 8§ }vv
E (UP] X Z *3}E Y}v 08¢ %0 V3 O0}VP 8Z +0}% * Z A A]e] o
n



W E E WXDoMIITE}E +& Z +S$}E V)& (JdE VoW § JE%}E & E *%}ve] 10]5C
(E}u }% $Z8Z o A v ~"E] > vl

v 8Z } o TRA ME}u $Z % 3 C EX ,}JA A EU }vVYvulpe ulv]s}
MHE § 0C o +¢33FuUO}VP. S }( EZ » W& EA vY}ve

1} JA E+]8C e eeu v3e }v pu § NE]YR G A S %o EATETR | o

E}ee upoY %o S AAWPvZOY WBICG EG] +U iT E P}VG] +U & E
(E «ZA § Eu-ZWo+U 01 |E d%oovXik®}( 32z E }E *% ] ¢ A
0 *¢]. upuv E /h ESZE § v § PYE] U ]Jv] YVP }8Z 3Z }
Jve EA YIv Ju%}ES v~ W (EZETI]§XZax pv] yeluE E E A E
Alep @®CIE]V v AoC E *3}E (}E +8} PEA(HEHw Z + 3§
VOCe]eX dZ ]JA E*]3C *suPP ¢3¢ 5Z § 8Z 3 (JFQuIEB] B¥
UJPZS ep% % }ES AJo o]( u}A uvsd v (}JE P]JvPAP sp}vep 5Z C
ee 3 vV (}}8% E]JvEe suPP 8 8Z 3 3Z & }vv YVP (}E 8
Jv & - viu o u}A u vix

uljvP v YA G}E U +« A ®BEo0 %]V]vws A E}ee E P v E YVP %00}
o & P eX dZ «E]yod§e (pu* 3 U o0}%ZCoopu A ol EJU 0%
hSE] po E] WioykEgye «E HEWDWTE }( 8Z + % EY po EoCX (Ec
V %]}V E *% ] *0%] ] UV MG}E}s E pARuU®]](E <p v3oC
} « EA Jv PE I}Jv eU % ] 00C 3Z}e & Vv30C A%}
% ]+ AE 0 5§ (JE %E}% P Y}v p 8} 8Z |E u}]*SpE E
lv. ®oC QojP] «-J}vX

Kv }( 8Z u}+S « A ESZEESEE M}v +}ESe v 0o} o ]} ]JA E-]3¢
VE3ZE}%}P V] YA]Y U % EY po EoC 3Z %E Y }( o]

% SZA CeX dZ e]vZdpu v(}E 3 &EER}GE C PE 0OV ¢ %o
~t]i «JvPZ i$iT¥X00 upO©pu TBiTeoMu]v § C EC PE +« « v ]JVA
*% ] *X tZ]o JVA PN Z%eCwuS}%}P}v vV E HEeSE} p% S}E]pu
Jveo](JAI@E (Juv  JulAJELPw}%Z ]58lu E P v EE %] oC (E}u

uv EPEEZVI}E2 S E u Jv pv + § C.E V% YA00 ] yPev Ao
%0 VSA E}L v pv o 8} cpuEA]JA epu Z AESKE %oo}dv 1F WP

LWeSE} p% S}E]Juu Wwpolfdodpu u HEJA vu@ipuv JVATAWR 6

Z S E - ]JvPvEoXdZ o EP 5 ¢]vP0O %0}5 }( JVA *]A % E
s} i6 Z S &w HUulAE *% ] *X

&]E + o0} E Fu% PBw» v YA (puv U u vC }( Az] z HG o AE %o %o
(LE&Ry E <]VIBRC3S u PE /o3vXo SE ( oo]vP (}E (p oA}}
% Ee+]*5 vd Z oo vP AJ3Z]v §Z (J&E 3 E X *%]8 SZ o
E ] v3e }vYvu 8} Z EA 3 (JE 3 SE =+« (}JE (n 0AJJAUBL v 0}
eped Jv J0AFChE Y A | ve & «3}E Y}v }usd }Ju U }VEE] ps -

(}E& S P %U v 0 EX ttZF0 [EESPlrsE % SE}0O0]VP Z ¢ % CE
% E A vVYVP «}u }( 8Z + Joo P o VYA]Y W }luE|EE]MRPPP u v
JvlY YA ¢« Z A o0¢} %0 C Elo §EFUEEBU W iBIE P¥ X .

JV UL SUSZ % @E}i & epPP ¢3¢ JvVv}A YA %% E} Z + sp Z =« p
Jlu ee o ep o¥Y3pu3 (J@® OPWPAGU Z A]}ZEVP X



W E E WXDoMIITE}E +& Z +§}E VIv JE oJud Z +Jo]v W 1E%IE § G«
(E}u }% $Z8Z o A v ~"E] > vl

d} E oo SZ]PUEJE] . E % E A vY}v 08 A e 5 0]Z HE]v
Ju%eo u v Y}v %Z « U AZ] Z epu  +(u00C % E A v3 AJo .E -
YA (€ «3}E Y}W EF} X u ]Jvs v v v A IV dJvo &}E <3
% ESu vS }luupv]SC uu Ee+ }8 E+ Z 0% E U .E  ]v ]
Jvd EA vY}v %AEAI®&U }vP}]vP u Jvd v v W .E E ls v
JUUpV]EC A E v e % E}IPE ue E e+ VYS0EI} E-pAEEEZ vo
E +Jo] v }( 8z }eCe3 UX HE]VP 53Z E %0 VYVP %Z « U -
i 019 Jv u}e3d I}v «X E}3 0OCU «Z}ES E °* %0]vPe ~pv @
PE S & & ¢]o] v 8§} VAJE}vu vS 0 *3E e+ }EPRZPIPIHY|VP £
Ju%e}ES v }( *% ]+ *0 Y}V Vv %0 VYVP § Zv]&E}jv E +§
*} ] 0 % E*% YA U SZ %E}i 3§ Alu wo(pobpCo YRIJD] «“i]lv » % 0]
% E}% P Y}vU A]8Z }A E iUiiil v YA %0 vie P@E}AW JuNE+s EJE
dZz ]Jviu P v & S SZE}IUPZ %0 vS %ouE Z ¢ ¢ }VSE] uS
0]A 0]Z}} *X z}us8Z v + Z}}o Z]Jo E V % EY ]% 5 Ju ]} JA
. Jve EA Yiv ov p(EE|WEFWRE VvA]E}vu vEXC Av@® W P « Z}}o
Zlo E v]v o}p (JE 3 .0 AJe]ds v A E v ¢ % E}PE u-U .
Jvd & <3 Jv }ve EA Y}v u}vP 8Z CluvP E P v & Y}vX dz
VWE+s EC u} oU Jv vYA]l o0} o G ¥wuP ]Jveduoo3@ES Ju(}E
(ulo] = 1v 82 &

dz 1% $Z3Z o A O} &}E +8 Z +3}E YIv WE}i 8 ulvesE
v SUEs  +}ouYjlve v + YA oC E «+ 3Z 3Alv Z oo vP « }(
v ASE Jve~1EPVC § oX]WINE] P Z]IPZo v & P]}veX dZE}u
E «3}E Y}Iv }( 70 E * }( M%o% E u}lvS v Z ]85 8SU SZr % E}i
S 0]*Zu v MEAPUEGEYVP (}E 5 (pVv Y}veU Ju%keE}A +}]o E §
E }JAER JA E-]15C JEE] }Ee e+ vY 0 (}JE }+Ce3 u E +]Jo] v
JUS Ju o JE S0C *P%%}ES o]Ju § %3 Y}V C Ju% E}AJVP §;
AS E (JE }AVveSE u }uupv]Y U % EY po EoC upE]vVP EC -

Clv ]5%- }J0}P1Z] A u v8eU 3Z % E}i § o0} }+ E- E %o
luupv]d s E E +3}E Y}vX dz vVEE o]l Zlu P E v
U%}A E o0} o (%]o] @eoC A}azv]vrPuv E YVP }% % }ESuv]Y U
C}us8Z VvP P u vs JVCIUISEERP v }ve EA Y}v p Y}v o]
(JE 03vPU 5 A E *Z]% X /u%}ES v30CU 8Z % E}i 5 op
Jv @ ¢]vP Ju% 8§ S3ZE}UPZ ZC E] (pVv JVP Vv % EY (% 3}EC

VIVP ( SHE }( 5Z]c JvVE PE VPV ]It 1NE%IE § VA]E]
E *%}ve] ]0]5CX Kop dE}%] 0t & EU AZ] Z JUE =« |5 % E)} |
§8Z Y% 3Z3Z o A o}p (JE 35U }%$ cpesS JVVvo] W BVE S
*JUE JvP 38} }voC 3A] v Av I§J(u@ E Z EP v }Jo}P] o o v
§Z }u% vGC JE& So0C (uv E +3}E Y}vU ]} ]JA E-]3C E « C
Jvd EA vY}ve Jv 8Z A EC }eCe3 u 3Z 8§ epued Jve 18 }% E Y
/E u%o0]. + Z}A §Ze+« %BYEHA S u v]vP(pooC }VvSE] pus 38} v Y

%S YIv +}ESe v }eCeS u » EA] %E}S Y}vX



W E E WXDoMIITE}E +& Z +S$}E V)& (JdE VoW § JE%}E & E *%}ve] 10]5C
(E}u }% $Z8Z o A v ~"E] > vl

d} « 0o 3Z Ju% 3 }( *Ju]jJo E ]Jv8 EA vY}veU 5Z @®E Jieu v Y
IveYSuY}v o]l r B Sp@opuY}lve A]JSZ]voMu$v G}o] C (E u A}EI.
JvE PE 8§ 8Z u Jv3do B Z AV E ¢« PYE]SC HomwWZ]WP Z vieus (}E
W Cu v3e (}JE }eCe3 u ~ EA] « ~W e v Al}lopvd EC ]} ]A
H%*SE U JUuupv]SC E *3}E Y}v +)CESPAFISE . WY E] » v
JE % }E 3 SYEPN] ~iee 0 Jv VYA ¢ (JE % E]A S + 3}E ]JVvA
E +3}E Y}v SZE}IUPZ BVA |WP. &2 u*U v E }PV]Y}Vv ¢ Z u +U
/v PE § VA]E}vu v 0 I E M}vvke E}PE ue Jv3} EUE o0 « Z}}
v YIVvo C}u3Z A 0}%u vS JVIVUSAE. SV(IESAE }v 0 EREVZ]% U -
E % E A vY}v JV(E *SEP SHPE Vv VvZ Vv JVA ¢]JA <% ]+ }
JUVEEC E « $7 @Bl § «8E}%Z] }+Ced WD)} %HIV Eo€

el e pv E+ }E - 3235 + YA AS E %3S Y}v «3E & P] -
% Ve]l]A JV(E +SEN SUE X /ved U u%}A EJvP }uupv]VY U (
VP PJVP%E]A 3§ « S}E v §}P 8Z E plo € <]Jo] vE o Vv » %o
ASEE }JuyE « (JE (MSPE P v E Y}veX

IviAo P u v$§

dZ uHEZ}Ee Iv}Ao P §Z +u%%}ES }( Z}lov ]+Yoo E] -
( ]Jol3 YVP §Z ]} ]AuEBriSC GBS} E YIvu s E]loe v .E uvP
« E] Jv 8Z]e «3u CX dZ % E}i 3 A« Ju¥%ko u v8 v % ESvV
E SA}JEIU A]8Z }oo }E Y}v (E}u[SZ} I}¥¥P }(Q}10@E]Svl X &]
}1JE Jv YIvUee%vY. Y}ivU v Jo}P] o u}v]8}E]JvP A E u %o
§Z +}ESe }( ] 8 }Jo}P]e8eU A}ouvd E+U v .0 ]}o}P]e
§Z  UJV]*EE YA 18 + }( §Z % E&u vE }( &}E +& }ve EA V)
v Pul v SZE}uPZ}us 8Z Ju%o u vs Y}v % E]} X

Z (E vV -

Z1}v Z> ~12i63WE]JVP dE}%] 0 &}E +3«W WE Y o0 'u] X /e0 v WAQ

& Ev v} DAEU | W Tuo¢Woo | +ThiBWvA «]JA %0 v3 «% ] * ]Jv ulvsd v (
}AE] > V@ gY¥IvU Ju%e 3o CoPwsSHRYBEX o }( N TAitT&i®6~isW

/W ~7iiWo]Ju § Z vP T1TiTTW /u% S-U %3 Y}vU v spov E ]Jo]3CX /|
}Jv. oJud Z VP XZ3E]A (E}Uu ZO%*WIIAAAX]% X ZIE % }ESI C

/h E~111W]} JA E+]8C Jv "E] > vI W 28 Sps v dE v «X /v8 EvV Y}v o
E SHE X

DV]*3EC }( VAJE}VU~IEIMEH]>>vh% 3 E Y}v ooC 3§ GEulv JVEE]
~E X Z 3E] DOREUAAAX oJu 8§ Z vP Xol

WEE WDWA U v uE~TITB¥]AE*]SC Vv Z «S}E YA oo coy v
&E Pu v$ O} &}E *8 }eCe3 u v }% 3Z3Z o A VXZ §EF A ,]PZo
(Elu ZO%sWIIi}JUEV 0eX*i% X Xoll]lv AEX%Z%I( *Cu%}l EY o IA] A

A lv EU AMuQSZulSZ WU < C /UV Z'MEJE JVITIME SuIE-. AlouVYive v
E Y}v ooC § Eulv IVEE] puY}veW ~ACvEZ o] v Z luuv Y}ve;
E SUIE+ ~}louY}lve /v]Y YA X

A o0 upoy ANOKR EPUBRZA} N ~TiileW§e3 u » EA] » v W}A ESC o0 A
AE] >viw Z Al A} S8Z A] v X }o}u }W /tD/X

-
(@)



W E E WXDoMIITE}E +& Z +§}E VIv JE oJud Z +Jo]v W 1E%IE § G«
(E}u }% $Z8Z o A v ~"E] > vl

tli *]JvPZ U WUEJudA E v-~HiWwolu (}E 8« }( "E] > vI W }ve EA
E «3}E YIvv X :JuEv o }(8Z E YIV(OE] ¥ vI&WiHii-o0ew

tt& ~TITME SHIEs  "~}ouYlve (JE oJud v W }%o X t}Eo0o t] &uv (}E
(E}u ZO% *WIIAAAXA}Eo Alo o]( X}EP

-
(o]}



W E E WXDoMIITE}E +& Z +S$}E V)& (JdE VoW § JE%}E & E *%}ve] 10]5C
(E}u }% $Z8Z o A v ~"E] > vl



Climate Action Symposium (CAS) 2@Extended Abstracts
Editors: B Marambe, GLLP Silva, J Weerahewa, W Jayasinghe, DSD Jayasiriwardene, & WB Palugaswewa
30 September to 1 October, 2025. Colombo, Sri Lanka.

Community Perspetves on Flooding in Siththandy iBatticaloa
of Sri Lanka: Causes asdlutions

Anusan S.
National Christian Council of Sri Lan€alombo, Sri Lanka
anusansivarasa2000@gmail.com

Introduction

Flooding is one of the most frequent and destructive natural disasters in the world, affecting
millions of people annually and creating large economic, environmental, and social impacts.
The severity and frequency of floobaveincreased over the last fedecades, mainly due

to climate change, land degradation, and uncontrolled urbanizat®nlLanka, a tropical
island, frequently experiences both riverine and flash floods, particularly during the two
monsoon periods: the Southwest Monsoon (May to Septerpband the Northeast
Monsoon (December to FebruargAlahaoon et al.2018) Flooding is one of the most
common and expensive natural disasters inl%mka, accordingp Sri Lanka's Disaster
Management Centre (DMC). Agritwe, an important livelihood for rural residents, is
significantly affected when crops are flooded, resulting in food shortages and loss of
earnings. Flooding also contaminates drinking water sources, resulting in an increased risk
of waterborne disease.

TheEastern part of the countrys categorized as a region that is severely affected by flood
impacts. Recent flooding threatstims partaretriggered by temporal riverine flooding that
primarily follows heavy rainfall, which increases the water level in the river to surge and
overflow beyond its natural path, causing flooding of usually ldnd (Amarnath et al.

2015) Siththandy possesses several water sources like small canals, ponds, and drain
channels, which overflow durirffgeavy rains.

Most studies of floods in Sri Lanka aim at highly populated disttiesefore, there isvery

little evidence, communityased assessment, and adaptation plannmgommunities like
Siththandy. This leaves an important research gagdequateinformation regarding local
understanding, issues, and potential solutions of flooding in the vulnerable. It not only
analyzes the environmental aspects of flood vulnerability but also the social asphets.
objectiveof this studywasto identify the root causes of flooding in SiththanidySri Lanka
andpropose communitydriven solutions

Methodology

Siththandyis inthe Eastern Province of Sri Lanka, within the Batticaloa district. This area is
flood-prone, experiencing frequent and severe flooding. It is situated at a very low elevation
(approximately 7 to 10n above sea level) and receives heavy rainfall durind\thitheast
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monsoon. Siththandy is also near the ocean, where cyclones form or pass through, bringing
additional rainfall and strong winds.

Data Collection

Data werecollectedusing questionnaires to gather insights frgesidentsregarding the
causes of and solutions to flooding in Siththan@ligiditionally, interviewsvere conducted

with Government officers knowledgeable about the flood situation. Both the survey and
the interviews were conducted in Tamil, the local languatie addition to interviews and

the questionnaire survey, a communipasedsession was conducted for this research to
develop the capacity of local youth in Siththandy to respond well during flood incidents.
The workshop included practical sessions and grospudsions on learning about flood
hazards, identification of early warning signs, individual and community preparedness, and
mechanisms for recovery from floods.

Resultsand Discussion

Survey Results from Local Residents' Questionnaire

Eighty four 84) resident inSiththandy were involved in the questionnaire survey. 91.7%
replied they had lived here for more than 20 years, while 1.2% responded they had been
resident for fewer than five years. lthe frequency of flooding, 70.2% reported that
flooding accurs every year, and 25% reported that it occurs everyyeaf. Most extreme
cases of flood events occur during the Northeast monsoon period. Siththandy typically
experiences heavy rainfalom October to February, and there were extreme flooding
events that occurredin November to December 2024 and January 2025. When queried
regarding flood pattern changes28% of respondents concurred that flooding within the
region has increased over the ye@Fégure 1)

Figure 1 Community perspective o8hanges in flooding patterns over the yemrsSiththandy

Causes of Flooding in Siththandy collected from Surveys

The respondents indicated various major causes of flooding in their community. The most
common reason wabkeavyrainfall (77%), as Siththandy found in a tropical monsoon
region, where heavy rainfall during the Northeast monsoon readily exacerbates surface
runoff. Rivers and tanks that are flooded were cited by 72% of the responders as the other
primary issue, often because continuous rait ieyond the capacity ahe water bodies.
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Compromised drainage facilities and blocked drains were mentioned by 56%, the issues
varying from sedimentation, inappropriate disposal of waste, and poor infrastructure
resulting in recurrent flooding. Besidésis, 39% indicated human encroachment, such as
unregulated development along rivers and settlements in floodplains, as a significant
concern. Other variables were urbanization, which reduced vegetation cover and increased
runoff, and unauthorized spillagéi®©m nearby dams, whicbausedlash flooding.

Proposed Solutions by the Locals

The locals proposed some solutions that would assist in halting flooding in Siththandy. Some
of the most noted weréhe facilitationof drainage facilitiegn areas like Murugan Kovil Back
Road, where bad infrastructure causé&equent blockage and overflowMost of the
respondents (24%) stressed the need to rebuild and elevate the series of bridges in the
Kiran areato enhance flow and prevent stagnatiorarslhanamadu Bridgdevelopment

was suggested aschannellingneasure to channel floodwaters into the sea. A flood barrier

or wall was suggested for protection in ldying areas like Sinnaveli. Enhancing the network

of canals by adding new ones and strémaning the old was seen as an effective method

of diverting surplus water in wet seasons. Further, people called for expatidiogenings

of rivers and lakes into the séacut back on stagnation of water. People further called for
tightening up contrés againstillegal sand mining from nearby lakes and rivers, which
worsens floods. Regulation of dam water discharges and construction of-riésistant
houses in highiisk zones were other suggestions. Finally, promoting environmental
sustainability by maintaining and developing lbaater bodies was proposed to improve
stormwater management.

Interview Findings with Government Officers
Interviews with gvernment officergFigure 2jdentified some of the major problems that
were leading to flooding in Siththandy.

Figure2. Interview with government officers

One of the most important problems was the insufficient heightening of the Kiran bridge
series, which are presently too low to allow for the free flow of water, leading to extensive
flooding in the surrounding areas. Another issue was water dischargevirdous sources,
including Rabukkana Oya, Mundinayar, Mavadiottam, Orugaman, and Madura Oya, which
all drain excess water towards Siththandy and increase the risk of flooding. Infrastructure
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issues were the collapsed condition of the Vandaramulla dam géditieh cannot regulate
water effectively, and the continuous overflowing of the Sandanamulla River due to the lack
of a protective fence.

Different solutions were proposed by government officers to reduce the identified
challenges. Lifting the Kiran bge was deemed to be the topmost priority since the
estimates suggested raising it would contribute to addressing 75% of the flooding issues.
This would require immediate action arslfficent financing. They also proposed a
comprehensive review of existingater release policies through scientific evaluation to
ensure equilibrium between agricultural water needs and flood control. Immediate
refurbishment ofthe Vandaramulla gate dam was crudiaimake water discharge control
possible. Constructinpodgates on the Sandanamulla River, as well as in flaateptible
locations elsewhere, was suggested to facilitate wdéeel control Finally it was
suggestedhat the drainage infrastructure be strengthened to alleviatater stagnation in
Siththandy andts border villages.

Youth Awareness Session Outcomes

The awareness session yielded several significant outcomes. Participants reported higher
levels of understanding the causes and local factors for flooding in Siththandy, such as
blocked drainage andmproper waste disposalFurther, most of the respondents
mentioned the value of learning simple but effective readiness measures like preparing go
bags, evacuation paths, and staying informed about weather warnings. Others
recommended measures like conding regular community cleaning activities aiodming
youth-awareness squads in schools and places of worship.

Community Roles in Flood Management

Survey and workshop participants highlighted that the community can actively reduce flood
risks. They suggted forming local committees to monitor and maintain drainage channels.
They also recommended organizing regular clepncampaigns to prevent blockages,
working with authorities on timely dafrelease alerts, and joining discussions about
infrastructureupgrades. These community efforts support governmledtimprovements

and build resilience against flooding.

Conclusion

Flooding in Siththandy is caused by a combination of natural and himdaiced factors,
includingheavy rainfall, poor drainage systems, human encroachment, and uncontrolled
water releases from damsCommunity members have proposed solutions such as
improvingdrainage systems, rebuilding Kiran Bridge, and enforcing regulations on sand
mining. Governmehn officers have identifiednfrastructure deficiencieas a major issue,
particularly thelow elevation of Kiran Bridge and inadequate dam managenidrgent
structural improvements are required to mitigate future floodirgcomprehensive and
integrated food management approacts essential to safeguard the community from
future flood-related disasters.
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Introduction

In Sri Lanka, rainfall is the most important climatic factor that plays a majerin the
agricultural sectorHowever, marked variabilities of rainfall lead to the vulnerability of
floods and droughtsResearchers have found that most of the flood egenere related to
extreme wet events and the heavy precipitation has likely increased on the continental
scale over three continents: North America, Europe, and Asia (IPCC 2023).

Previous studies on loAgrm rainfall trends havealso shown significant gatial and
temporal variability across different climatic zones of Sri Lanka (Wilgan015;
Ampitiyawatta and Guo 2009; Madduma and Wickrm&@®4; Malmgren et al. 2003;
Senevirathna et all997. Ampitiyawatta and Wijeratn@015).Therefore, as an agritture-
based country, it is necessary to understahé patterns and the characteristics of the
rainfall in the country.

This study focuses on the Colombo, Kurunegala, and Anuradhapura Distr@risLanka
considering the main three climatic zones of tmntry. The Colombo Districtirsthe Wet

zone (WZ)of the country and it is the most populated and highdsnsity area in the

country. The Kurunegala District is situated in the Intermediates (1Z)of the country and

it is famous for coconut. Coconut yield is strictly affected by changing rainfall and
temperature as coconut palm is a continuous bearer and heavy water consumer
(Ferdnando et aP007; Ekanayake et.@016). Anuradhapura Districtiisthe Dry zone(DZ)
ofSriLankav 3Z I}v Z ¢ }JveSEU & Z3§ vie[ 8} ¢3}JE A § « }v A
cultivation (Imbulanaet al. 2006).

Sri Lanka ianIslandnation of Asia and it has heterogeneous topography. This goaphy
creates aunique rainfall pattern (Mendi2018).The rainfall of Sri Lanka is the main form of
precipitation and is mainly influenced by the Asian monsoon system (Zetbalir 2008).
Based on the rainfall pattern®omros(1971)identified fourrainfall seasons in Sri Lanka,
namely,the First Intermonsoon season (FIMconvectiona) rainy seasorirom March to
Mid-May, Southwest monsoon season (SWM) from-Mily to SeptemberSecond Inter
monsoon(SIM t convectiona) rainy seasorfrom October toNovember and Northeast
Monsoon season (NEMYom December to Februaryrhis zonal representation is vital for
understanding thespatid variations in climateelated impacts and vulnerabilitieacross
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the country. By selecting one district from each zahés aimed atgainng a general and
basic understanding of theehavioursof rainfall and its effects ithree districtsin Sri Lanka

Methodology

This study is entirely based on secondary data. Monthly rainfall data of Colombo,
Kurunegalaand Anuradhapurdistrictfor the period 19612022 was purchased from the
Department of Meteorology, Sri Lanka. Then the obtained eatee segregated into the

four rainy seasons that are privileged in Sri Lanka: First-Mtgrsoon season (FIMS),
Southwest Monsoon season (SWMS), Second HMensoon season (SIMS), and Northeast
Monsoon season (NEMShe least square method of time series analysis has been used to
identify the longterm variability of the seasonal rainfall in each study area for the t@0 3
year periods: 1961990 and 1992020.Moving averages (MA) were used to analyze the
marked fluctuations of the variability of the seasonal rainfall with time. The MA method is
a widely used technique to identify the variations of a variable regressn formula used

is shown in Equation 1 (sourcgww.csulb.edy

s LEE>TYYYYYYYYYYY ~ <X o

where,Y = Rainfall (Dependent Variablgd = Intersectb = Slope x =Value worked
out (Independent Variable)

The ManKendall Test is a ngparametric statistical test used to analyse trends in time
series data and’he MannKendall Test was performed using thlannr< v. oo v "~ v][e
Slopedata analysis tool, as demonstratedin v[e "0} %o

Results andiscussion

(Ghanges in seasonal rainfall patterimsthe Colombo, Kurunegala and Anuradhapura
Districts

This section discusses the changes in seasonal rainfall patterns of the three study locations:
Colombo, Kurunegala, and Anuradhapura using a parametric regression method of OLS in
time series analysis comparing the standard twey8@rperiods 19611990 amd 19912020
(Hereafter, the period 1961990 is referred to as the®'130-year period and 1992020 as

the 29 30-year period).

Rainfall Trends of th&irstinter Monsoon (FIM) Season in the Colombo, Kurunegala,
and Anuradhapura Districts during the Pei$ 19611990 and 1992020

Adecreasing trend of the FIM seasonal rainfads observedh the Colombo District during
the 15t30-year period(P=.24). An opposite feature of the FIM seasonal rainfall trend could
be seen during the " 30-year periodshowing an increasing trend of the FIM seasonal
rainfall in the Colombo District. However, the identified positive trenddsstatistically
significant(P=0.297). Kurunegala also followedreon-significant decreasing trend@>0.05)

of the FIM rains durinthe 15tand2"¥30-year periodsThe Anuradhapura District showed a
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decrease in FIM rains in thé!30-year period and an increase in thé® 30-year period.
However both situationswere not statisticallysignificant(P>0.05)

The MannKendall test reveals a statistically significant increasing trend in annual rainfall
over both the 19611990 and 19912020 periods in Colombo District. During the first thirty
years (19611990), the trend is moderate, and during secahdty-year period (1991t
2020), the upward trend continues with greater intensity, showing an average annual
increase of about 5.2 mifi<0.05).

Inthe<pEpuv Po ]J*SE] S SZ ~ v[e «dabbannua ihereaselof dbod 5.65
mm from 1961 t01990,suggesting a notable rise in rainfall during this period. In contrast,
from 1991 to 2020, the test shada weak increasing trend wiitiP=0.31). The » v[e 0} %o
suggestd a 3.82 mm annual increasdhe MannKendall test showeda significant
increasing trend(P=0.025)in rainfall from 1961 to 199(n the Anuradhapura District.
However there was no significant trend observéat the period 1991 to 202(P=0.68).

Rainfall trends of th&outhwest Mnsoon (SWN season in the Colombouiinegala,

and Anuradhapurdistricts during the periods 1961990 and 19922020

The SWM seasonal rainfalhowed decreasing trendis the Colombo District for the two
30-year periods(P=0.008) The 2" 30-year periodshowed only an apparendecreasing

trend (P=9.394. There was no statistically significamend (P>0.05)of the SWM rains
during the 1saind2" 30-yea periodsin the Kurunegala Districfhe Anuradhapura District
showed increasing trends in SWM rains for both they88r periodgP=0.02)

The MarKendall analysis shad a statistically significant decreasing toeim rainfall from
1961 to 1990(P<0.05 and a negative-Zalue in Colombo District. The rainfall data from
1991 to 2020 shoed no statistically significant tren@P>0.05)with a Zvalue ¢ose to zero,
suggesting rainfall remained relatively stable during this later period.

From 1961 to 199th the Kurunegala Districthe MannKendall tesshowed an apparent
decrease of 1.97 mm per yeaP<0.68. It shoes a strong and statistically significant
increasing trendP<0.001)vas observediuringthe 2" 30-yearperiod (19912020),with a

notable rise of approximately 18.24 mm per year, reflecting a clear tghshaift in annual

rainfall in the Kirunegah District. The MannKendall test reveald a statistically significant
increasing trend in rainfall for both 1961990 and 19912020 in Anuradhapura District.

During 19611990, the pA o ~<iXiide Vv 2~ v[e *0}% }( AXifA uulC &
upward trend. This trend strengthens from 1991 to 2020, with a highly significaaiye
(~0.0007) and a steeper increase of about 8.42 mm/year, highlighting a consistent and
accelerating rise in rainfall over the six decades.

Rainfall Trends of th8econdnter Monsoon (SIM) Season in the Colombo, Kurunegala,
and Anuradhapura Districts during the Periods 19690 and 1992020
The regression model analysisowedan increasing trend of the SIM seasonal rainfall in
the Colombaand Kurunegal®istictsthan in the pas{P<0.05)The Anuradhapura District
showed apparent decreasing trerd SIM rainsduring the 15t 30 years(P=0.12)and an
apparentincreasing trend for the™ 30 year{P=0.47)The MannKendall test indicatan
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apparent increasingend in annual rainfall for both 1961990 and 19912020 in Colombo
District. For 19611990 P=0.62). Similarly, from 1991 to 20205Z ~ v[s *0}% a<Z}A
marginalincrease of 2.45 mm/yedP-0.43).

In the Kurunegala Districthé Mann-Kendall test indicatg anapparent increasing trenih
rainfallduring1961t1990(P=0.18and 1991i2020(P=0.45)Forthe period1961t1990,the

N v[e e0}% ~0XiT uul@daeariabjliy Rvithdut a confirmed trend. Similarly,

from 1991t2020,the » v[e *0}% ~<1 uulCeddRly a@eékncréasing trendThe
Mann-Kendall test showedn apparent decrease &0.94 mm/year (P=0.74jom 1961 to
1990indicatinga natural variabilityin the Anuradhapura districtin contrast, the period

from 1991to 2020demonstrateda significant increasing trend (P:816)in Anuradhapura

with  ~ v[e *0}% }( 6X066 uulC E®U €& (o S]vP 8§ C lJv E - ]
decades.

Rainfall Trends of thBlortheast Monsoon (NEM) Season in the Colonthgunegala,
and Anuradhapura Districts during the Periods 19690 and 1992020

The NEM seasonal rainfalhowed an apparent decreasiig the Colombo District during
the 15t30-year period(P=0.18). Anapparentincreasing trend of the NEM seasonal falh

was observed in th@" 30-year periodin the Colombo Distric{P =0.09). An apparent

decreasing trenatould be identified in the 1 30-year period(P=058) and an increasing
trend in the 29 30-year periodin Kurunegala Distri¢P=0.4)In the Anuradhapura Distrigt

the NEMalso showed only an apparedéecrease in NEM rains for th&30 yeargdP=0.14)

and anapparentincrease in the NEM for th#" 30 yeargP=0.49)

The MannKendall test indicates weak increasing trends in rainfalbbth 1961t1990 at

1.98 mml/year (P=0.74) and 19€4020 a strong increase at 13.2 mm/year (P=0.001)
highlighting a clear and substantial increase in rainfall over these three decades in
Kurunegala District. The MannKendall testalso revealeda statisticlly significant
decreasing trend in rainfall from 1961 to 199@=0.018) v N v[e *0}% v ] S]vP
decline of 4.96 mm per yedn the Anuradhapura Disict. However, therewas aweak

increasing trendn rainfall from 1991 to 202(P>0.05)at 3.44 mm/year,which islikely due

to natural variability rather than a consistent trend.

Overall, the study revealetimited statisticallysignificant longerm trends in seasonal
rainfall during theconsidered period of 1962020 and both the regression ardann-
Kendall tests shoed similar results. Howeveall three study locationsrere accompanied
by marked fluctuations oreViations in seasonal rainfall

Therainfall variability of the Colombo Distrishowed a marginadecreasing trend during

the 29 30 year period.Previous reports show a downward trend in SWinfall
(Karunathilakat al. 2017).Although the decrease vgnotstatisticallysignificantfor the 15t
30-year period, rainfall amountaere relatively high in recent years comparedthe past
decades. Therefore, it can be assumed that rainfall in the Colombo District may increase,
especially during th&WMseason.
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Inthe Kurunegala Didtt the SIM rainfaldecrease during the study periodwhich could
pose a significant problem for tharea. The SIM season typically contributegh a
substantial rainfall to the Intermediate Zone of the country, but it appears to be weakening
Anuradhapura District has shown an increasing rainfall trend, especially duringBik
season. Therefore, ian be assumed that rainfall in the district may continue to increase in
the future, as reported bylayawardene et a{2005).

In Sri Lanka, the variability of seasonal rainfall has increased making the predictability of
rainfall difficult (Punyawarden2008).However, this research has revealed future trends in
rainfall variability by comparing past data, and therefore, it will be useful for all relevant
stakeholders in planning the country's future development.
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emissions from three permanently flooded, marade freshwatesystems in Sri Lanka:
Thalangama Lake, Kandy Lake, and Hurulu Wewa. Field deployments were conducted at
Thalangama Lake off"®8arch 2025, Kandy Lake on¥arch 2025, and Hurulu Wewa
on 25" March 2025.

The chamberhaving dimensionsf 0.30m inwidth, height andlength, was constructed
using transparent acrylic sheets and mounted on a Styrofoam base with dimensions of
0.91 m in length, 0.60 m in width, and 0.0635 m in height to ensure buoyancy. To
minimize the influence of external temperaturehe chamber was insulated using
aluminum double bubble wrap. The bottom opening of the chamber, which was in
contact with the water surface, had an area of 0.0625 mz2.
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For measurements ofgas concentration, an MQ4 semiconductor sensor (Winson
Electronics) wagu ¢ (J&E § §]}v U-DispersivE Infrared (NDIR) sensor
~A {iU A ve]E]}v ,}o JvPe ATkese sengd@stefoXfield application
without further improvement. ~&HuS  §iTioX D]S Z oo SBothXehsbése
were calibrated inwell aerated ambientair, assuming baseline concentrations of 1.9
%o%oU (JE , Vv 71 %o%uSAJEV K& .0X Tilie

A DHT22 sensor was used to measure air temperature and relative humidity, while an
RTC3231 module provided accurate timekeepiddl. sensors were strategically
mounted at the0.05 m below fromtop panelof the chamber to ensure uniform
exposure and minimize potential measurement biases. No active mixing was
incorporated inside the chamber to avoid disturbing the natural waterinterface,
following standard practice in passive flux measurements where gas accumulation is
driven by natural convectioand diffusion. An Arduino Uno microcontroller processed

the sensor outputs and logged the data onto an SD c¢ardvery 2 secondsGas
accumulation and flushing were controlled using an R365 diaphtzagad air pump,
operated via a Delay Trigger Modul&-8D1).

Fluxes were measured at hourly intervals. Each cycle included-rairdle gas
accumulation period inside the sealed chamber, followed by-mRfute flushing period
to reset the internal air. This automated process allowed for continuous, unatténd
data collection in the fieldFivehour fluxes were quantified in each lake duridgrch
2025.The total dissolved solids (TDfH, Electriconductivity(EC) Dissolved oxygen,
Tempeature, oxidationreduction potential ORP, Atmospheric pressure an8alinity
were recorded using Hanna 3829 Multiparameter.Incoming solar power was logged
with TES1333R solar power meter.

Then gas fluxes were calculated udiing Equation 1,
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Introduction

Agriculture has been the backbonethé rural existence isri Lanka's Dgone (DZ;annual
rainfall <1,750 mm)Dryzone farmers are now essential to both national food security and
local economic resilience. However, farmers today face a mix of environmental and
economic challenges that endanger their productivity and ¥welhg. Unpredictable rains,
extended dry spells, ahrising temperatures have made traditional rdéd agriculture
uncertain and unsustainable. Meanwhile, soil erosion and poor soil fertility, expensive
inputs, and poor access to irrigation and support services have undermined the resilience
of the farmirg householdThe majority of farmerfiave failedto maintain stable yields.
They are forced to make a compromise between using funds on agricultural inputs or
fulfilling basic household requirements. This puts into sharp perspedtiee need for
climateresilient agricultural technologies in thgZ

In response, the Climate Resilient Integrated Watershed Management Project (CRIWMP)
was initiated as a partnership project supported by the Green Climate Fund. It aims to build
resilien@ in climate exposed agricultural lands by formulating sustainable land and water
management systems and introducing new agricultural technology based on local needs.
The CRIWMP technology interventions include sprinkler and drip irrigation in order to
optimize water use, inseqiroof nets for reducing insect damage and chemical application
(Amaiasinghe et al. 1999; Aheeyar et al. 2008agedara and Sugirtharan 20H&ugirtharan

et al. 2021) and plastic mulch for soil moisture conservation and weed canirbke
interventions are a shift from sheterm reactive coping strategies to loiigrm proactive
intervention strategies. They focus not just on enhancing farm productivity but also
reducing environmental degradation and improving household livelihoods.

The successful adoption of this type of innovation is based on more than their technical
effectiveness, though. Affordability, simpleness, access to training, institutional support,
and cultural acceptability all bear upon how and whether technologiesadapted in
agricultural systems. Understanding about these factors is required to determine the real
impact of CRIWMP interventions.
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This study examirgethe environmental, economic, and livelihood impacts of modern farm
inputs imported through CRIWMP ini §anka'sDZ Specifically, it considers how farmers
have changed in response to these technologies, the way in which their productivity and
earnings have been affected, how satisfied the users are and how their attitudes have
changed, and the limitationto broader adoption. By a focus on the everyday lives of
farmers, the research provides rich accounts of everyday reality in agricultural
modernization under climate risk and evaluates how far such technology can contribute to
longterm resilience and st@inable development.

Methodology

A mixedmethods research approach was employed to gain both quantitative and
gualitative insights into the adoption and impact of modern agricultural inpugseAested
structured questionnaire was administered to 55 smallholder farmers (n=55) across four
districts Anuradhapura, Kurunegala, Puttalam, and Trincomalee representing CRIWMP
intervention zones in th®Z

Participants were purposively selected to represent diitg in gender, age, education, and
landholding size. The questionnaire covered seven thematic areas: demographic
characteristics; awareness and usage of technologies; productivity and income changes;
water use and labour efficiency; training effectivesgesatisfaction levels; and barriers and
future preferences.

Results and Discussion

SocieDemographic Profile

The demographic profile of the sample aligns closely with the typical smallholder farming
community targeted by CRIWM@Eable 1). These characteristics highlight a relatively
experienced and moderately educated population capable of engaging with new
technologies when adequately supported.

Table 1. Demographic profile of the study sample

Parameter Description

Gender 58% femalest indicating active involvement of women in farming
Age 73% between 3®0 years

Education 58% completed G.C.E. Ordinary Level education

Farming experience 40% had over 10 years of experience; 38% betwet® years
Farm size 58% cultivated 15 acres (approx. 0.42 ha ), and the re