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Message from the Director General of Irrigation

World Water Day 2026

As we celebrate World Water Day 2026, we are reminded of our shared responsibility to preserve
this precious resource for present and future generations. We are well aware the multiple roles play
by water as a natural resource in promoting gender equality, sustainable development,
environmental protection, and economic prosperity.

All over the world, the demand for water has steadily increased to meet the diverse needs of people
across all sectors of society. In the past, however, women in many rural communities bore a
disproportionate burden, often traveling long distances to collect water due to limited access to
reliable water resources. Ensuring equitable access to water is therefore essential in advancing
gender equality and improving quality of life.

Over the last 125 years, the Irrigation Department has implemented numerous water resource
development projects across Sri Lanka to enhance the standard of livelihood and strengthen food
security, serving communities without distinction of gender. These developments were achieved
through number of multi-purpose development projects and at present this mission continues with
commitment through initiatives such as Yan Oya, Uma Oya, Elle wewa, and specially Lower
Malwathu Oya Reservoir Project; which is expected to benefit the people of Mannar, Vavuniya, and
Anuradhapura Districts, further supporting regional development.

On this World Water Day, let us reaffirm our commitment to conserve and protect water resources.
Furthermore, working together while ensuring sustainable water management, we will secure a
thriving future signaling long - term success of growth.

Eng. K. Weligepolage
Director General of Irrigation

Irrigation Department
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FLOOD CONTROL PERFORMANCE OF THE DEDURU OYA RESERVOIR BY
IRRIGATION DEPARTMENT DURING CYCLONE DITWAH (2025)

Eng. N.G.M. Weerasooriya, (Divisional Irrigation Engineer, Wariyapola)
Irrigation Department, Sri Lanka

Abstract

Extreme hydrological events increasingly challenge reservoir flood management in Sri Lanka.
Cyclone Ditwah, which struck the island between 26 and 29 November 2025, generated
unprecedented rainfall and widespread flooding across multiple river basins. This paper
elaborates the role of the Deduru Oya Reservoir which is a major reservoir located in
Kurunegala district manage by Irrigation Department in mitigating downstream flooding
during the cyclone. Hydrological data, reservoir discharge records, and flood warning reports
were analyzed to assess reservoir operations and downstream impacts. The results indicate
that the reservoir played a critical role in moderating peak inflows through controlled spill
releases approximately 110,000 cubic feet per second (3100 cubic meters per second).
Despite these mitigation measures, sustained heavy rainfall across the catchment exceeded
storage and regulation capacity, causing flood conditions in several downstream locations.
The findings highlight the importance of adaptive reservoir operation, improved forecasting
systems, and integrated basin management to enhance flood resilience under extreme
climate events.

1. Introduction

Floods are among the most destructive natural hazards affecting Sri Lanka, particularly
during monsoon periods and tropical cyclones. Increasing climate variability has intensified
extreme rainfall events, posing challenges to existing hydraulic infrastructure and flood
management strategies.

Cyclone Ditwah, which affected Sri Lanka in late November 2025, produced exceptionally
high rainfall across the island. Some meteorological stations recorded more than 300 mm of
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daily rainfall, while a maximum daily rainfall of 540 mm was recorded in the Central
Province. The event caused water levels to rise in more than 100 rivers across the country
and led to widespread flooding in several river basins.

The Deduru Oya basin, located in the northwestern region of Sri Lanka, is one of the major
river systems prone to flooding due to intense rainfall in its upper and middle catchment
areas. The Deduru Oya Reservoir (Capacity of 75 MCM), constructed primarily for irrigation
and water regulation, also serves as a flood moderation structure. During Cyclone Ditwah,
rapid inflow increases forced authorities to release large volumes of water through spill
gates to prevent structural and operational risks.

This article elaborates the performance of the Deduru Oya Reservoir in controlling flood
conditions during Cyclone Ditwah and evaluates its effectiveness in reducing downstream
flood impacts.

2. Affected Area

Deduru Oya Reservoir is located in the North Western Province of Sri Lanka and serves
irrigation schemes across the Kurunegala and Puttalam districts. The reservoir regulates
flows of the Deduru Oya River, which eventually drains into the Indian Ocean near Chilaw.

The Deduru Oya basin includes several Divisional Secretariat divisions such as Wariyapola,
Nikaweratiya, Kobeigane, Bingiriya, Pallama, Arachchikattuwa, and Rasnayakapura, many of
which are vulnerable to flooding due to their low elevation and proximity to river
floodplains.

The region experiences seasonal rainfall associated with the Southwest and Northeast
monsoons, but extreme rainfall events associated with cyclonic systems can produce rapid
runoff and flash flooding.

3. Hydrological Conditions During Cyclone Ditwah

Cyclone Ditwah produced continuous heavy rainfall across Sri Lanka between 26 and 29
November 2025, resulting in extreme inflows into major reservoirs and river basins. The
Deduru Oya basin experienced significant rainfall across its upper and mid-catchment
regions, leading to rapid increases in river discharge and reservoir storage levels.

As water levels in the reservoir approached critical thresholds, the spill gates were opened
to regulate the water level by the responsible officers in Irrigation Department. Initial
releases exceeded approximately 5,000 cubic feet per second, and later increased gradually
further as inflow continued to rise.

At peak conditions, controlled releases were reported to reach approximately 110,000 cusec
(3100 cumec), significantly increasing downstream flow levels.

Due to these releases and sustained rainfall, flood warnings were issued for several
downstream areas along the Deduru Oya valley.
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4. Reservoir Flood Control Operations
The flood management strategy for the Deduru Oya Reservoir during the cyclone involved

controlled spillway operations designed to balance two key objectives:
1. Maintaining reservoir structural safety by preventing overtopping.
2. Minimizing downstream flooding through gradual water release.

Reservoir operations followed a staged release strategy as inflows increased. Early releases
began when flood warnings received to reduce the storage level, allowing Irrigation
Department officials to maintain a buffer capacity for incoming floodwaters.

However, continuous rainfall across the catchment reduced the effectiveness of this strategy.
As inflows increased beyond expected levels, discharge rates had to be increased
significantly to maintain safe reservoir levels. The initial gate opening was done on 22

November and gradually increased as illustrated below.
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Figure 4.1 Daily variation of storage
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Reservoir Behavior — Nov 15 to Dec 05
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Figure 4.2 Daily variation of water level
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Despite these challenges, the reservoir helped delay and reduce the peak flood wave

reaching downstream communities.

5. Downstream Flood Impacts

Flood warnings were issued for several Divisional Secretariat divisions including:

e \Wariyapola, Nikaweratiya, Mahawa, Kobeigane,
Arachchikattuwa and Rasnayakapura

Bingiriya,

Pallama,

These areas experienced rising river levels and localized inundation during the event.

Chilaw,

Although the reservoir helped regulate flood flows, the combination of extreme rainfall,

saturated soils, and high river discharge led to flood conditions in parts of the basin.
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6. Discussion

The Deduru Oya Reservoir demonstrated partial effectiveness as a flood mitigation structure
during Cyclone Ditwah. Its ability to temporarily store floodwaters and regulate releases
helped moderate downstream flow rates.

However, several limitations were identified:

Extreme rainfall intensity exceeded reservoir storage capacity.
Limited flood storage allocation, as the reservoir is primarily designed for irrigation.
Rapid catchment response due to steep terrain and high runoff coefficients.

These findings suggest that future flood risk management should include improved
hydrological forecasting, enhanced reservoir rule curves for extreme events, and basin-wide
flood mitigation measures.

7. Conclusion

Cyclone Ditwah (2025) was one of the most significant hydrometeorological events affecting
Sri Lanka in recent decades. The Deduru Oya Reservoir played an important role in
moderating flood flows within the Deduru Oya basin by implementing controlled spill
releases. The officials of Irrigation Department have successfully managed the reservoir
operation by significantly reducing the impact on downstream as well as protecting the
reservoir and its components by preventing a major disaster.

Although the reservoir helped reduce the severity of downstream flooding, extreme rainfall
conditions exceeded its regulation capacity, resulting in flood impacts in several low-lying
areas.

Future improvements in reservoir operation strategies, early warning systems, and
integrated basin management will be essential to enhance flood resilience in the Deduru
Oya basin under increasingly variable climatic conditions.
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DEVELOPING STRATEGIES FOR EFFECTIVE WATER MANAGEMENT IN
ANURADHAPURA DISTRICT AMID CLIMATE CHANGE - A CASE STUDY OF THE
PADAVIYA RESERVOIR

K. D. Wijesuriya (Engineering Assistant — Environmental Studies Branch)
Irrigation Department, Sri Lanka.

Abstract

The number of droughts events are becoming more critical and frequent due to climate
change, which is a major threat to water security and food production in reservoir
dependent regions. This study analyses and examines how the Padaviya Reservoir in
Anuradhapura District, Sri Lanka, has resilience to hydrological drought based on the Water,
Efficiency, Resilience and Drought (WERD) framework. The research examines 34 years
(1990 - 2024) of daily monitoring data at the Divisional Irrigation Engineer’s Office, Padaviya
and provides a 20% reservoir capacity (19.98 MCM) threshold capacity used to assess
hydrological drought events and uses the “Day to Day Zero” (DDZ) value to measure system
resilience. Findings indicate that the existing paddy dominant system has a severely low
hydrological drought resiliency (DDZ = 43.5 days), which is not adequate to sustain all the 26
historical events of hydrological droughts. Crop diversification turns out to be the most
important resilience variable, and green beans need 4.0 times less water than paddy. Mix
crops cultivation of the season would add DDZ to 67.5 days and efficiency gains would offer
water savings every year. It is also projected in terms of climate that resilience will be
reduced by 2050 and hence the significance of adaptive management with a combination of
crop diversification, efficiency gains, enhanced farmers involvement based on the Kanna
meetings.

Keywords: Hydrological Drought, Padaviya Reservoir, WERD Framework, Crop Diversification,
Climate Change Adaptation, Day to Day Zero (DDZ), Alternate Wetting and Drying (AWD)

1. Introduction

The Padaviya Reservoir, an ancient large irrigation reservoir, in the Anuradhapura District,
with a capacity of 104.85 MCM and irrigable area of 3,514 ha (Irrigation Department). The
reservoir is in the Dry Zone and sustains paddy farming and supports the livelihoods of
thousands of farming families. However, the increasing climate variability has resulted in
more frequent and sever hydrological drought events. Based on the 34 years of reservoir
(1990 - 2024) data, it is observed that capacity has moved under the critical 20% mark in
8.7% of all the days recorded, and 26 major hydrological droughts have occurred, the longest
of which was 665 days (1996/97). The historic reliance on water intensive paddy farming,
with inefficiencies in the irrigation systems, with water loss of more than 30 - 40% (FAO,
2017) has made the system extremely vulnerable. This research uses Water, Efficiency,
Resilience and Drought (WERD) framework (Lankford et al., 2023) to evaluate the
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hydrological drought resilience systematically and develop adaptive water management
strategies for balancing agricultural productivity with water sustainability.

2. Methodology

The WERD framework treats drought resilience as a function of irrigation area, water use
efficiency, and storage capacity. The primary dataset comprised daily monitoring records
(water level, capacity, outflow, and rainfall) from the Irrigation Department for 1990 - 2024.
A hydrological drought threshold capacity was established at 20% of effective capacity (19.98
MCM), validated through historical performance analysis. Drought events were defined as
periods when capacity remained below this threshold for at least 30 consecutive days. The
“Days to Day Zero” (DDZ) metric was calculated as, DDZ = (Current Storage - Drought
Threshold Storage) + Average Daily Withdrawal Rate. Crop water requirements were
computed using the ETc = Kc x ETo. Where, ETc - Crop evapotranspiration (mm/day), Kc -
Crop coefficient, ETo - Reference evapotranspiration (mm/day). Three cropping scenarios
(Paddy Only, Green Beans Only, Mixed Cropping) and three pathway scenarios (Resilient,
Balanced, and Growth) were evaluated. Climate change impacts were assessed using
moderate scenario and sever scenario projections from the Meteorology Department of Sri
Lanka.

3. Results and Discussion

3.1. Reservoir Water Level Behavior and Drought Threshold

The Padaviya Reservoir exhibits a distinct annual cycle, with peak capacity during December
to February following the Northeast monsoon and minimum levels during August to
September. The mean daily capacity was 52.6% of maximum, with 8.7% of days falling below
the 20% drought threshold. 26 major hydrological drought events were identified between
1990 to 2024, with an average duration of 176 days. Table 1 summarizes the most severe
historical droughts.

Table 1: Characteristics of Severe Historical Drought Events

Year Duration (Days) Min. Capacity (%)
1996/97 665 4.7
1992 328 4.7
2018 275 5.9
1990 267 4.7
2017 259 4.7
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Figure 1 illustrates the annual variation in the storage capacity of the Padaviya reservoir
during the period from 1990 to 2024.

Northeast Monsoon
Southwest Monsoon

40

Reservoir Capacity (MCM)

20 = o o e e e

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Month
- Average Capacity (MCM) Yala Season (Apr-Aug) Maha Season (Oct-Mar)
==« Drought Threshold (209 = 19.98 MCM)

Figure 1: Annual Cycle of Padaviya Reservoir Capacity (1990-2024)
3.2.  Hydrological Drought Resilience and the WERD Framework

Under current paddy cultivation, the system’s DDZ is only 43.5 days, classified as “Low”
resilience by the WERD framework (below the 100-day threshold for “Low” resilience)
(Lankford et al., 2023), insufficient for 100% of historical droughts. Crop selection proved to
be the most significant factor, as shown in Table 2. The Green Beans Only scenario achieved
a DDZ of 150.0 days (“Moderate” resilience), sufficient for 53.8% of historical droughts, while
Mixed Cropping achieved 67.5 days. Figure 2 illustrates the DDZ comparison across the three
crop diversification scenarios, clearly demonstrating the substantial improvement achievable
through crop substitution.

Table 2: Comparison of Crop Water Requirements and Resulting DDZ

Crop Water Duty (m¥ha) Water Duty (Ac.ft/acre) DDZ (Days)
Paddy 18,288 6.0 43.5
Green Beans 4,572 1.5 150.0
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Figure 2: DDZ Comparison Across Crop Diversification Scenarios
3.3. Potential Water Savings from Efficiency Improvements

Crop diversification, targeted efficiency improvements within the irrigation system can
generate substantial water savings and enhance overall system performance. Key
interventions include canal lining to reduce seepage losses and improve conveyance
efficiency, the adoption of Alternate Wetting and Drying (AWD) practices in paddy cultivation
to minimize excessive water use without compromising yields, proper land leveling to ensure
uniform water distribution and reduce ponding losses, improved irrigation scheduling based
on crop water requirements and climatic conditions to optimize timing and quantity of water
releases, and the introduction of drip irrigation systems for non-paddy crops to increase
application efficiency and reduce evaporation and percolation losses. Collectively, these
measures can significantly strengthen water use efficiency and contribute to the long-term
sustainability of the irrigation scheme.

3.4. Farmers’ Influence and Phased Implementation

The influence of farmers on crop variety selection is a decisive factor in the system’s drought
resilience. Traditional preference for paddy, driven by food security concerns, cultural
significance, and established market chains, has maintained the system in a state of low
resilience. The “Kanna meetings,” community-based forums for seasonal cultivation
planning, provide a critical mechanism for collective decision making on crop types and
water allocation. However, without targeted interventions demonstration farms, market
linkages for alternative crops, seed supply chains, and farmer training the transition to
diversified cropping remains challenging. A phased implementation approach is therefore
recommended to gradually shift cropping patterns while building farmer confidence, as
illustrated in Figure 3. Phase 1 (Years 1 - 2) involves piloting with 20 - 30% of farmers in the
dry season, Phase 2 (Years 3 - 4) expands to 50 - 60% of farmers including wet season
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adjustments, and Phase 3 (Year 5+) targets system wide adoption with an optimized crop
mix.
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Figure 3: Phased Implementation — DDZ Improvement and Farmer Participation

3.5. Climate Change Impacts

Climate projections for the Anuradhapura District indicate a 1.5 - 2.8°C temperature increase
and up to a 5% decrease in annual rainfall by 2050 (Meteorology Department, 2020). This is
projected to increase drought frequency by 60% and duration by 42%. Consequently, DDZ
values are expected to decrease by 17 - 29% across all scenarios under moderate scenario

and Severe Scenario conditions, respectively (Figure 4). This reinforces the urgency for
proactive adaptation.
== = Moderate Resilience (100 days) == RCP 4.5 (-17%)

160 | ™= current W RCP 8.5 (-29%)
150.0

Days to Day Zero (DDZ)

Paddy Green Beans Mixed
Only Only Cropping

Figure 4: Climate Change Impact on DDZ Across Scenarios
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4, Conclusion

The Padaviya Reservoir irrigation system demonstrates critically low hydrological drought
resilience under current paddy dominant management practices. The WERD framework
analysis reveals that crop diversification is the single most effective strategy for enhancing
resilience, with potential to increase DDZ through complete crop substitution (from 43.5
days for paddy to 150.0 days for green beans, as shown in Table 2 and Figure 2). A practical
seasonal rotation approach, combined with efficiency improvements and strengthened
institutional coordination through “Kanna meetings”, offers a viable pathway to significantly
improve drought resilience. Given that climate change is projected to further intensify
drought frequency and duration, immediate and phased implementation of these adaptive
strategies is essential to ensure the long-term sustainability of the Padaviya irrigation system
and the livelihoods it supports.
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FLOOD INUNDATION MAPPING USING THE HEIGHT ABOVE NEAREST
DRAINAGE (HAND) MODEL INTEGRATED WITH FIELD DATA COLLECTION: A
CASE STUDY OF THE ATTANAGALU OYA BASIN, SRI LANKA

Eng. G. Mugunthan (Director of Irrigation — ICT & GIS)
M. G. R. C. K. K Gamlath. (Engineering Assistant — GIS)
R. A. D. W. L. Ranasinghe (Engineering Assistant — GIS)
Irrigation Department, Sri Lanka

Abstract

Flood inundation mapping serves as a cornerstone for urban planning, emergency response,
and ecological assessment in disaster-prone regions. In Sri Lanka, the frequency of
devastating floods is escalating due to climate changes. Nearly it was evidenced by Cyclone
Ditwah (2025), which resulted in estimated damages of USS$4.1 billion, nearly 4% of the
national GDP. Despite the critical need for accurate geospatial intelligence, traditional flood
mapping in tropical basins like Aththanagalu Oya faces significant technical hurdles.

This research proposes a high-resolution, data-driven framework that bypasses the
limitations of remote sensing and hydrological models by combining the Height Above
Nearest Drainage (HAND) terrain model with real-time field data. This study was performed
by utilizing a 2x2m resolution Digital Elevation Model (DEM) created for Aththanagalu oya
river basin, comprehensive processing to ensure flow path continuity. A drainage network
was extracted using a calibrated 1.2km? threshold value, which was validated against existing
vector drainage data to ensure topographic accuracy.

The main innovation of this study is localized calibration of the HAND model by utilizing the
mobile application to collect actual flood depths and coordinates during the peak of the
flood event. These field points were used to extract the corresponding HAND values and
spatially joined with each sub catchment polygon. A Python-based algorithm was then
deployed to extract local flood raster for each catchment and to get final flood depth raster.

The results demonstrate that while the Normalized Difference Water Index (NDWI) provided
a useful flood inundation map for guiding field teams, it significantly underestimated the
flood extent compared to the ground-truth data, particularly in vegetated and cloud
obstructed zones. In contrast, this integrated model successfully delineated the spatial
variation of water levels across the 448 sub catchments of Aththanagalu oya river basin,
providing a continuous inundation surface even where satellite sensors failed.

The study concludes that the accuracy of terrain-based modeling is highly sensitive to the
quality of field inputs. This framework offers a computationally efficient and cost-effective
alternative for flood mapping in data-scarce regions, providing a vital tool for disaster
preparedness and risk management in Sri Lanka.

Keywords: Flood inundation Map, Aththanagalu oya, Height Above Nearest Drainage
(HAND), GIS
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1. Introduction

Floods are among the most widespread natural hazards, causing significant damage to
infrastructure, threatening living conditions, and leading to injuries and loss of life (Rogers et
al. 2025). Flooding occurs when water covers normally dry land or when river or drainage
flow exceeds channel capacity. If water is pooled with a high enough, for extended periods,
they can significantly disrupt human activities (Sholihah et al. 2020).

Intense rainfall is the main cause of flooding in Sri Lanka, with most flood events associated
with the South-West and North-East monsoon seasons (Nagamuthu 2023). The recent
Cyclone Ditwah November 2025, was the most severe flood disaster recorded in Sri Lanka in
the past two decades (United Nations Office for the Coordination of Humanitarian Affairs
(OCHA) 2025).

Flood inundation mapping plays a key role in flood risk management by providing accurate
information on the spatial extent of flooding. When integrated with Geographic Information
Systems (GIS), these maps support decision-makers in assessing potential impacts such as
human casualties, economic losses, and environmental damage. Although hydrological
modelling is commonly recommended for estimating flood-prone areas, it requires
specialized expertise and is often impractical for rapid assessments and time-sensitive
situations (Dantas and Paz 2021; Jung et al. 2014).

Flood inundation maps can be produced using remote sensing imagery from satellite or
airborne sensors to detect flooded areas during past events or near real-time situations.
However, optical remote sensing is limited because it cannot penetrate clouds or dense
vegetation. While active sensors can operate through cloud cover, their accuracy may still be
reduced by factors such as backscatter errors, confusion with smooth surfaces, interference
from urban areas and vegetation, and speckle noise in the imagery. (Edwards et al. 2025).

A simpler and faster approach for estimating flood-prone areas is the use of Digital Elevation
Model (DEM) analysis, through the Height Above Nearest Drainage (HAND) method, which
derives flood susceptibility based on terrain elevation relative to the nearest drainage
network (Rennd et al. 2008). Major advantages of the HAND model over the old models are
computational efficiency and less complexity with simplified input data requirements
(Thalakkottukara et al. 2024).

The objective of this research is to develop a high-resolution flood inundation mapping
framework for the Aththanagalu oya River Basin by integrating the HAND model with real-
time field depth data collected via. a mobile application to the specific flood event Cyclone
Ditwah (2025).
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2. Methodology

2.1. Study Area

Aththanagalu oya River basin which shows in Figure 1 is located in the western part of Sri
Lanka. Aththanagalu oya river basin has a catchment area of 839 km?2. The major tributaries
of this river basin are Deyella Oya, Aththanagalu oya, and Uruwal Oya.

Knmol‘nkd(.e

o o 2000 e g s
| 1 ] | I I ! ] | | I I
3 5 ) 3 > % o
\.\ y o Dankotuwa % [ g ™ ol RO NERALS BT River Basins in Sri Lanka
e PUTTALAM DISTRICT = 4-‘ i =% »
7 &gt e e % »
Foa, + - g -
S ® x
g IL 3 /k o ), Ta ik : .
i ’;'_f/{ '%A M * I
- *

Negombo

owdl" Aththay
) Ovelibadiag :
v
S

o
W7 g
adalu ? g
¢

Oya

\\\\\

......

Neerigama
® 19

Divapitiya -
& pitiy.

" study Area:
Aththanagalu Oya Basin

il Legend 15
@ Towns and Gities
+ -4 -+ District
- Katavatna ~--=-- DS Division
g ot B 4 /~\;J\'L, Stream :
@ GAMPAHA DISTRICT @De‘sndﬂ . *
= K»rlbdlhgoda H O Aththanagalu Oya River Basin
oPuaode e e &
A 5 g - " EEE
\" ot ! B i {77 .7 SubWatersheds
el B i .
o 4 .
& < Kelaniya x Avissawolia i
+ % /_{( _y/} SMakkana 4 COLOMBO DISTRICT
K }/ v - ¥ s Kosgama Puwakamya .
Fist /c\hmpmya , Kotikavatte Angodd 3 ™ =y - 4 % + @ @ 0 25 10
Colgmba Kol @ ? 3 * k o
ulleriyawa New Town “Kaduwela ', . A

T T = T T T T T T T T T

Figure 1 - Map showing Aththanagalu oya river basin
2.2. Data Source

The primary data collected for this study is field observed flood depth data which were
collected through a mobile application. The secondary data are DEM Sourced from Climate
Resilience Improvement Project (CRIP) and administrative boundaries which were collected
from Survey Department.
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2.3. Method
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Figure 2 - Flow chart of the methodology

The satellite image-based flood inundation area was derived from Normalized Difference
Water Index (NDWI) using Sentinel 2 satellite data. The following equation was used to
calculate the Normalized Difference Water Index. Band 5 is the near-infrared (NIR) and Band
8 is Green Band. (Yang et al. 2017)

Band 3 — Band 8

NDWI = Band 3 + Band 8

Where, Band 3 — Green
Band 8 — Near Infrared

To carry out the Watershed Delineation model, first the DEM processing and after that
watershed delineation and drainage network extraction were done as mentioned by Barnes
et al. 2014; Purwanto, Andrasmoro, and Eviliyanto 2025; S.K. Jenson and J. O. Domingue
1988; Tarboton 1997. The drainage network was established based on the cumulative
drainage area, calculated by applying a threshold to the accumulated area. In this study,
after applying few threshold values 1.2km? was selected as best fitting value and particular
drainage network was extracted. In this process vector filed drainage network sourced from
the Climate Resilience Improvement Project (CRIP) was compared with drainage network
derived from the DEM and most suitable threshold value (1.2km?) was selected.

After that Height Above The Nearest Drainage (HAND) model was created (A.D. Nobre et al.
2011) terrain model that computes the differences in elevation between each grid cell and
the elevations of the flow path connected downslope grid cell where the flow enters the
channel.
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For each raster cell:

HANDl =Z;— Zd(i)

Where:

e z,= DEM elevation
® Zu(;)= Elevation of nearest drainage cell

After that flood depth raster was created using a python language-based code. Flood depth

value for each sub catchment were calculated,

Flood Depth = Actual Flood heigth (H) — HAND value

2.4. Model Validation

For the accuracy assessment of the study following steps were used(Hodson 2022).

At each field observation point j:

Observed depth:
Depth"s

Model depth:
Depth!™°%! = H — HAND;

Model error:
Errorj = Depth}“"del - Depth}’bS

Root Mean Square Error (RMSE):

3. Results

Total inundation extent generated by the HAND model which shows in Figure 3 is 169.5km?

and satellite image-based extent is 45.7km?. Also, the zonal statistics show that most

affected Divisional Secretariat divisions are Gampaha and Ja-ela which inundation extent is

27% with respect to its total land extent. The maximum depth of the flood with respect to

nearest drainage level according to the flood depth raster is 6.875 and it is observed in

Aththanagalla Divisional Secretariat.
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Figure 4 - Linear Regression curve between field observed flood depth and model derived flood depth

The validity of the final inundation map is confirmed by the high statistical correlation shown
in the scatter plot (Figure 4), where the Root Mean Square Error (RMSE) value is 0.96.

4, Discussion

The final inundation map provides a high-resolution visualization of the potential flood
extent across the Aththanagalu Oya Basin. The accuracy assessment process shows a RMSE
of 0.96 and it indicates 96% of the variance in actual field depths is accurately captured by
the generated HAND model. Such a strong relationship proves that the tool is highly reliable
for operational use in the Aththanagalu Oya Basin. The scatter plot shows a few points
where the map predicts depth, but the actual is zero, these represent the precise areas
where field calibration is most vital to "fine-tune" the model's accuracy.

The HAND Model has been able to capture more than 123.8km? (73% of inundated extent)
area which has not been captured by the satellite image-based method. This may encourage
the HAND method to use accurate flood mapping in river basins of Sri Lanka. But critical
further analysis should be carried out to improve and train the model. Also, Satellite Image-
based method cannot be neglect completely. Because it gives us an extensive guide on field
data collection.

Also, the zonal statistics of this study show that Gampaha and Ja-ela Divisional Secretariat
divisions are the highly affected areas, and it may guide policy makers where should be the
flood mitigation strategies should be implemented. This procedure can be extended up to
Grama Niladhari division level to enhance regional decision making.

As a conclusion this study shows that HAND model gives a reliable flood inundation extent
and it’s a good tool for flood mapping instead of traditional complex, time consuming
methods. Also, it is a better alternative to overcome the limitations of satellite image-based
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method. This may accelerate the process of flood mapping, and it will enhance to improve
activities such as Disaster Preparedness, mitigation strategies, administrative decision
makings etc. Also, this method not only generating flood inundation extent but also it gives
comprehensive idea about the spatial distribution of the flood depth which provide more
information to Hydrologists, Engineers, urban planners etc.
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BALANCING IRRIGATION, WILDLIFE HABITAT AND TOURISM: INTEGRATED
WATER MANAGEMENT OF MINNERIYA TANK IN SRI LANKA

Eng. S.P. Malinda Jayathilaka, BSc. Eng, MSc. Eng.
Divisional Irrigation Engineer, Minneriya

Abstract

Minneriya Tank is one of the most historically significant irrigation Tank in Sri Lanka and plays
a vital role in irrigation, wildlife conservation, and tourism activities in the North Central
Province. However, competing water demands between irrigated agricultural and wildlife
habitat requirements have created significant management challenges in recent years,
particularly with respect to maintaining the grasslands used by elephants in Minneriya
National Park.

During 2021 and 2022, the seasonal water level behavior of the Tank deviated from the
historical pattern due to several external factors. Increased inflows associated with
hydropower releases from Moragahakanda Tank, reduced cultivated extent during the 2021
Maha season due to fertilizer shortages, and delayed cultivation during 2022 causing water
levels of the tank to remain unusually high during the dry season.

As a result, requests were made by the Department of Wildlife Conservation Sri Lanka to
reduce water levels in order to expose grasslands necessary for elephant feeding and wildlife
tourism. However, maintaining a minimum storage level of approximately 72,000 acre-feet
(89.5 MCM) is essential to ensure reliable water supply to downstream irrigation systems
including Kanthale Tank and Kaudulla Tank.

This study analyses the operational challenges experienced during this period and presents
integrated water management strategies adopted through coordination among the Irrigation
Department of Sri Lanka, Mahaweli Authority of Sri Lanka, the Department of Wildlife
Conservation, and researchers studying Human—Elephant Conflict. The findings highlight the
importance of coordinated Tank operation, improved cultivation scheduling, and future
infrastructure improvements such as the Upper Elahera Canal in achieving sustainable water
management.

1. Introduction

Minneriya Tank was constructed during the reign of King Mahasen (276-303 AD) and
remains one of the most significant ancient irrigation works in Sri Lanka. Located in the dry
zone of the country, the Tank continues to play a crucial role in supporting agricultural
production, ecological sustainability, and regional socio-economic development.

The Tank directly irrigates more than 25,000 acres of paddy land within the Minneriya
irrigation scheme and indirectly supports approximately 40,000 acres of paddy cultivation in
downstream irrigation systems including Kaudulla Tank, Kanthale Tank, and Vandarasan
Kulam.
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Figure 1:Irigation systems of Elahera- Minneriya including Kaudulla, Kanthale , and Vandarasan Kulam Tanks

Beyond its agricultural importance, the Tank plays a critical ecological role in sustaining the
ecosystem of Minneriya National Park. During the dry season, receding Tank water levels
expose extensive grasslands in the tank bed which serve as grazing grounds for elephants.
This seasonal phenomenon, known as the “Great Elephant Gathering,” is recognized as one
of the largest congregations of Asian elephants in the world and has been identified by the
international travel guide Lonely Planet as one of the “ten greatest wildlife spectacles in the
world.” (Prakash, S. L. ,2022, September 6)

Tourism associated with this wildlife spectacle generates significant economic benefits for
the local and national economy. However, Tank water management decisions must balance
several competing demands including irrigation water supply, domestic water needs, wildlife
habitat conservation, tourism activities, and inter-basin water transfers.

During 2021 and 2022, unusual hydrological and socio-economic conditions created
significant operational challenges in Tank management. Requests from the Department of
Wildlife Conservation to reduce water levels for elephant feeding grounds conflicted with
irrigation requirements needed to maintain reliable water supply to downstream irrigation
systems. These circumstances highlighted the need for a more coordinated and integrated
water management approach.
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2. Methodology

This study is based on the analysis of Tank operational data, water level records, and field
observations collected from Minneriya Tank during the period 2015-2025.

Data sources included:

e Divisional Irrigation Engineer’s Office — Minneriya
e Water Management Secretariat of the Mahaweli Authority of Sri Lanka
e Department of Wildlife Conservation

The analysis focused on identifying key factors influencing Tank operation, including:

e Tank storage and release patterns

e Irrigation water requirements for downstream command areas

e Wildlife habitat requirements for elephant grazing

e Hydropower releases from Moragahakanda Tank

e Cultivation patterns and socio-economic constraints affecting farmers

In addition, stakeholder discussions and coordination meetings were reviewed to
understand how competing water demands were managed through collaborative decision-
making processes.

3. Results and Discussion

3.1. Operational Challenges in 2021-2022

During 2021 and 2022, the seasonal water level pattern of Minneriya Tank significantly
deviated from historical trends as show in figure 2.

Firstly, increased hydropower generation at Moragahakanda reservoir resulted in higher
inflows to the Minneriya system. Secondly, the cultivated extent during the 2021 Maha
season was reduced due to fertilizer shortages following national policy changes. This
reduction in cultivation resulted in lower irrigation water demand.

In addition, the 2022 cultivation season was delayed due to nationwide fuel shortages,
which affected land preparation and agricultural activities.

As a result of these combined factors, Tank storage remained unusually high from June to
September, submerging the grasslands that normally appear in the tank bed during the dry
season. These grasslands are essential feeding grounds for elephants in Minneriya National
Park and also support wildlife-based tourism activities.
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Variation of Storage in Minneriya Tank from 2015 to 2022
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Figure 2 : Variation of storage in Minneriya Tank from 2015 to 2025

3.2. Wildlife Conservation and Tourism Considerations

The Elephant Gathering at Minneriya National Park represents one of the largest seasonal
congregations of Asian elephants in the world and is a major attraction for international

wildlife tourism.

The wildlife spectacle typically occurs between May and October, with peak elephant
numbers observed during August and September, when nearly 400 elephants may
assemble on the exposed grasslands of the Tank bed (Pilapitiya, S., 2026).

According to Pilapitiya, S., 2026, a researcher who has conducted long-term studies on
elephants in the park, the number of elephants participating in the gathering has declined
since 2018 following water releases associated with the Moragahakanda project.

Observations indicate that the average daily number of elephants recorded in September
declined from 402 in 2017 to 354 in 2018, and subsequently dropped sharply to
approximately 20 elephants per day by 2021 as shown in table 1.

Table 1: Average Daily Number of Elephants Recorded in September in Minneriya National Park, (Pilapitiya, S., 2026)

YEAR MONTH AVERAGE DAILY NUMBER OF ELEPHANTS
2016 September 389

2017 September 402

2018 September 354

2019 September 223

2020 September 210

2021 September 20
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The loss of traditional dry-season grazing grounds can also intensify human—elephant
conflict, as elephants may increasingly enter nearby villages and agricultural fields in search
of food. According to data from the Department of Wildlife Conservation, human-elephant
conflict incidents in the region increased in 2021 and 2022 compared with 2017(Pilapitiya,
S., 2026).

Female elephants and calves rarely engage in crop-raiding behavior and are therefore
particularly vulnerable to habitat degradation. When natural grazing areas disappear, these
animals often face starvation and malnutrition, raising serious concerns about the long-term
survival of the Sri Lankan elephant (Elephas maximus maximus), an endemic subspecies of
the Asian elephant.

3.3. Irrigation System Constraints

For reliable irrigation water supply to downstream systems, Minneriya Tank must maintain a
minimum storage level of approximately 72,000 acre-feet (89.5 MCM).

This requirement arises because the outlet sill levels of the Agalawana Canal and
Minneriya-Kanthale Yoda Ela (MKYE) canal are relatively high. If Tank water levels drop
below this threshold, gravity flow to downstream irrigation systems becomes difficult.

Table 2 — Key Hydraulic Constraints of Irrigation Systems depend on storage of Minneriya Tank

Irrigation Command Primary Water Source Control Structure / Sill  Minimum Storage Required
Scheme Area (ha) Level (m MSL) for Reliable Operation
Minneriya Tank with diversions RB Sluice - 84.83 B L3 e @

Minneriya 9,098 from Moragahakanda via EMYE LB Sluice —83.82 .
supply to tail-end areas

Kaudulla Tank with diversions 70,000 Acft required

Kaudulla 7,095 . .
from Minneriya

divert 250 cusecs

MKYE i
Kanthale Tank with diversions LMD S gl

Kanthale 9,300 from Minneriya via MKYE

Flat Gates - 9022  divert 250 cusecs

MKYE f
Vendarasan Kanthale Tank with diversions 72,000 Acft required

. Lo E
Kulam from Minneriya via MKY Flat Gates — 9027  divert 250 cusecs

These systems collectively support more than 26,000 hectares of irrigated land and provide
livelihoods for over 21,000 farming families, making irrigation reliability a critical priority for
regional food security and rural livelihoods.
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3.4. Integrated Water Management Approach

Managing the competing demands of irrigation water supply, wildlife habitat conservation,
and tourism activities at Minneriya Tank requires an integrated and adaptive water
management approach. During recent vyears, several management strategies and
institutional coordination mechanisms have been developed to address these challenges.

One important long-term solution is the completion of the Upper Elahera Canal (UEC) under
the Mahaweli Water Security Investment Program implemented by the Ministry of Irrigation.
Once completed, the canal will divert approximately 190 MCM of water annually from the
Moragahakanda Tank to irrigation systems in the North Central Province. As a result,
irrigation demand in those areas will increasingly depend on Moragahakanda water, which is
expected to reduce the need to augment Minneriya Tank during the June—September
period. This could help restore the historical seasonal water level pattern of the Tank and
allow the grasslands in the Tank bed to emerge naturally during the dry season.

A second infrastructure-based option discussed is the construction of a closed conduit canal
from the Diyabeduma bifurcation to the MKYE canal through the Minneriya Tank bed. This
option would enable more controlled water transfers to downstream systems such as
Kanthale Tank and Vandarasan Kulam without maintaining unnecessarily high storage levels
in Minneriya Tank. However, this option requires substantial financial investment and
detailed technical feasibility studies before implementation.

Another important management strategy involves adjusting the cultivation calendar,
particularly advancing the Yala cultivation season. Starting Yala cultivation earlier, preferably
in March or early April immediately after the Maha harvest, would allow irrigation releases
to begin earlier in the year. Consequently, Tank water levels could gradually decline before
the peak elephant gathering period between July and September. However, this approach
requires significant behavioral changes among farmers, as many farmers in the Minneriya
and Kaudulla systems traditionally begin Yala cultivation only after the April New Year period.
Nevertheless, some progress has been observed in the Kanthale Irrigation Scheme, where
farmers have recently shown interest in starting cultivation earlier. In 2026, farmers in the
Kanthale scheme are planning to begin Yala cultivation on 1 April, while farmers in several
minor irrigation schemes such as Matale Wewa and Rota Wewa supplied through the MKYE
canal typically commence cultivation around mid-March.

In addition to these structural and operational measures, institutional coordination among
stakeholders has played a critical role in improving Tank management. The Irrigation
Department Sri Lanka, Mahaweli Authority of Sri Lanka, Department of Wildlife
Conservation Sri Lanka, and researchers studying Human—Elephant Conflict have engaged in
regular consultations to develop mutually acceptable Tank operation strategies. Efforts were
made to formalize coordination through a Memorandum of Understanding (MoU) among
the relevant government agencies responsible for irrigation management and environmental
conservation. As all government institutions operate in alignment with national interests,
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the agencies collectively agreed to follow an operational approach aimed at maintaining
tank water level patterns similar to historical conditions prior to the construction of the
Moragahakanda project. This approach was developed through inter-agency dialogue and
coordination in order to balance irrigation requirements with environmental considerations

associated with the tank system.

Following the implementation of the integrated water management approach, the seasonal
storage pattern of the Minneriya Reservoir during 2023-2025 has gradually returned to a
pattern comparable to historical conditions, particularly showing the characteristic mid-year
drawdown between June and September, as illustrated in Figure 3. Correspondingly, the
peak elephant population observed during the Great Elephant Gathering has also shown
signs of recovery, reaching 342 elephants across Minneriya and Kaudulla National Parks, a
level comparable to observations recorded in 2017 (Pilapitiya, 2026).

Variation of Storage in Minneriya Tank from 2023 to 2025 with previos years
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Figure 3: Variation of storage in Minneriya Tank from 2023 to 2025 with previous years

3.5. Proposed Tank Operation Framework

Based on operational experience and historical Tank behavior, a Seasonal Tank Operation

Rule Curve can be proposed for Minneriya Tank.

The framework aims to maintain relatively high storage levels after the Maha cultivation
season (March—April) while allowing gradual drawdown during the Yala season.

Controlled irrigation releases should begin early in the year, preferably before mid-June,
enabling Tank storage to gradually decline during June—August. By the end of August, the
Tank storage should ideally reach 45,000-55,000 acre-feet, allowing sufficient grassland
exposure for elephant grazing while maintaining adequate irrigation security. The successful
reservoir operation during 2024-2025, together with the projected operational pattern for
2026, is illustrated in Figure 4.
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Sudden fluctuations in Tank water levels should be avoided as far as possible because such
changes may disrupt elephant movement patterns and habitat use. Successful
implementation of this framework requires continuous coordination among water
management agencies and active participation from farmer organizations and wildlife
researchers.

Minneriya tank - Storage variation 2024, 2025 & 2026
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Figure 4: Variation of storage in Minneriya Tank in year 2024,2025 and 2026
3.6. Economic Benefits of Irrigation and Tourism

Wildlife-based tourism associated with Minneriya National Park generates significant
economic benefits. The total tourism-related economic value associated with the park was
estimated at approximately Rs. 8,608 million in 2018, while ticket revenue from local and
foreign visitors reached approximately Rs. 608 million in 2025 (Pilapitiya, S., 2026).

An economic assessment of the Elephant Gathering indicates that each elephant observed
during a tourist season can generate approximately Rs. 10 million in economic value
through tourism-related activities including park entrance fees, safari jeep services, and
accommodation.

In comparison, irrigation supported by the Minneriya system generates even greater
economic value through agricultural production. The Minneriya, Kaudulla, Kanthale, and
Vandarasan Kulam irrigation systems collectively support 26,193 hectares of irrigated land,
21,680 farming families, and produce approximately 283,165 metric tons of paddy
annually, with an estimated economic value of Rs. 36,810 million (Table 03).

These figures demonstrate the critical importance of integrated Tank management in
sustaining agricultural productivity, rural livelihoods, wildlife conservation, and tourism-
based economic development.

Table 3 : Estimated economic Status of Minneriya — Kaudulla — Kanthale Irrigation Systems (Both seasons)
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SCHEME IRRIGABLE AREA FARM ANNUAL PADDY VALUE (RS. MN)

(HA) FAMILIES PRODUCTION (MT)
MINNERIYA 9,098 8,050 98,356 12,786
KAUDULLA 7,095 5,530 76,702 9,971
KANTHALE 9,300 7,500 100,540 13,070
VANDARASAN
KULAM 700 600 7,567 783
TOTAL 26,193 21,680 283,165 36,810

Average Yield -5.405 M.ton per Ha, Paddy Price - Rs. 130.00 per kg

4, Conclusion

The management of Minneriya Tank illustrates the complexity of operating a multipurpose
water resource system where irrigated agricultural, wildlife conservation, and tourism
interests intersect.

The operational challenges observed during 2021-2022 demonstrate the need for adaptive
and integrated water management strategies. Maintaining minimum storage levels is
essential for irrigation reliability, while seasonal water level management is necessary to
sustain wildlife habitats and tourism opportunities.

Improved institutional coordination, better cultivation planning, and future infrastructure
development such as the Upper Elahera Canal will further enhance the sustainability of the
Minneriya water management system.

A coordinated Tank management framework supported by scientific analysis and
stakeholder engagement is essential for balancing socio-economic benefits with ecological
sustainability in multipurpose Tanks such as Minneriya.
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“SECURING IRRIGATION WATER AFTER FLOOD DAMAGE: A RISK ASSESSMENT
OF TEMPORARY REHABILITATION OF THE ELAHERA ANICUT FOLLOWING THE
DITWA FLOOD EVENT.”

Eng. P.M.B. De Silva, BSc (Eng), DIE — Elahera Division

Abstract

The Elahera Anicut plays a critical role in securing irrigation water for paddy cultivation and
rural livelihoods in the Polonnaruwa District of Sri Lanka. However, Ditwa flood event has
caused structural damages to the anicut, disrupting water diversion and became a threat
to agricultural productivity. This study examines the temporary rehabilitation measures
implemented to restore irrigation functionality following flood damage. Pressure and
Release model (PAR model) is used to this assessment to describe, how field-based
descriptive approach was adopted, incorporating site observations, stakeholder
participations, and technical assessments of emergency repair works. The study highlights
how collaborative emergency engineering interventions and community engagement helped
restore irrigation flow and mitigate agricultural losses. Temporary interventions included
reinforcement of breached earth bund sections using sandbags and controlled flow
redirection to ensure continuous water supply. The study concludes that stakeholder
participation plays a critical role in ensuring that rehabilitation works are effective,
sustainable, and socially inclusive, while highlighting the need for long-term flood-resilient
design improvements at Elahera Anicut.

Keywords: |Irrigation management, flood rehabilitation, Elahera Anicut, participatory
approach

1. Introduction

Sri Lanka’s dry-zone agriculture depends heavily on irrigation networks that distribute water
from rivers and reservoirs to paddy cultivation systems. In Polonnaruwa District one of the key
diversion structures in this network is the Elahera Anicut, constructed during the reign of King
Vasabha (67— 111 AD) and later improved during successive historical periods. The structure
diverts water from the Amban Ganga, a tributary of the Mahaweli River, into Elahera
Minneriya Yoda Ela (EMYE) feeding major reservoirs such as Minneriya, Giritale, Kaudulla
and Kanthale.

The exceptionally high spill discharges from the Moragahakanda Reservoir, combined with
continuous heavy rainfall on 27™" and 28" November 2025, caused severe damage to the
Elahera Anicut system. The most critical failure occurred in the earthen bund section from
chainage 0+465km to 0+535km, located between the Elahera New Anicut and the Old
Anicut, which was completely breached and washed away. As a result of this failure,
diversion of water into the EMYE Canal became impossible, disrupting irrigation supplies to
the Mahaweli System G scheme, Giritale, Minneriya, Kaudulla, and Kanthale reservoirs
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during the 2025/26 Maha season. However, temporary coffer dam was quickly repaired and
action taken to divert irrigation water to Elahera Minneriya Yoda Ela by Irrigation Department
using wide range of their resources such as technical knowledge, machine fleets and hard-
working gang of department. Because of this prompt action, Irrigation Department could gain
good reputation from the local farmers, politicians and other high authorities.

Elahera old anicut

Breached e;arth bund

Fig 01: - Breached earth bund
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Fig 02: - Site map of the flood damaged area
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2. Conceptual Framework: The Pressure and Release (PAR) Model

The Pressure and Release (PAR) Model is a framework used to understand disasters. It
emphasizes that disasters happen not just because of natural hazards, but because
vulnerable communities are under “pressure” from social, technical, and financial
aspects. The model shows how these pressures combine with natural hazards to create
disasters.

PROGRESSION OF VULNERABILITY(V)

Disaster Risk (R)
Unsafe R=H*V
Conditions

Dynamic

Root Causes
Pressures

Hazards(H)

here: R-Risk
V-Vulnerability
H-Hazard
PRESSURE RELEASE

Reduce the
Risk of
Disaster

Reduce Achieve Safe
Pressure Conditions

Addressing
Root Causes

Retouch the
Hazards

Fig 03: - PAR Model
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3. Applying the Pressure and Release Model
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4. Participatory Approach with SL Army and Local Farmers

Construction of a massive coffer dam within a shorter duration is not an easy task for any
organization. It requires a lot of machine strength and labour strength. In that situation Sri
Lanka Army played a key role in the rapid rehabilitation of the anicut. They deployed 150
Nos of army personals to workday and night shifts during the construction period. Local
farming communities contributed significantly to the rehabilitation process through
providing labour force and meals. Finally, Department —Army—Community collaboration
enabled faster construction of massive coffer dam and minimized agricultural disruption.

e

Fig 04:- Work force from SL Army 05:- Work force from Local Farmers

5. Advantage of Low-cost method

During the field visit after Ditwa cyclone, it was observed that large sand deposits are
accumulated upstream of the Elahera old anicut. By using this advantage, Irrigation
Department officials decided to carry out Low-cost temporary rehabilitation method to
restore Elahera earth bund breaching section. Jumbo bags and sands were used as main
construction material for the coffer dam. Nearly 6,000 of jumbo bags and 25,000 of polysak
bags were used to construct 12 m height and 75 m length coffers dam. Another advantage
of this method was one of the main jumbo bag manufacturers is located in Polonnaruwa
District. This low-cost method for temporary rehabilitation helped to reduce immediate
financial pressure on irrigation department and could enabled structure’s function with
minimal funds.
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06 :- Construction coﬂ‘r dam using umbo bag Fig 07 :- Large sand depos:ts— US of Elahera old anicut

6. Recommendations

v Strengthen the breached section of the Elahera anicut as a permanent solution.

v" New spill way should be constructed to increase the spilling capacity in order to
safeguard earth bund.

v Proper access road needs to be constructed for the Elahera anicut.

7. Conclusion

The temporary rehabilitation of the Elahera Anicut following the Ditwa flood events
demonstrates the importance of participatory approaches in disaster recovery. By combining
technical expertise from government agencies and the military with the local knowledge
and labour of farming communities, irrigation water security was restored within a short
time frame just like 25 days.

Using the Pressure and Release model, this study highlights how vulnerabilities at multiple
levels can be addressed to significantly reduce disaster impacts significantly on agricultural
infrastructure and rural livelihoods.
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EXPERIENCES FROM THE DITWAH CYCLONE - NOVEMBER 2025: FLOOD
MONITORING, FORECASTING, AND EARLY WARNING DISSEMINATION BY THE
IRRIGATION DEPARTMENT, SRI LANKA

Eng (Ms) T. Yasotha
DI (Dr & FS)

Abstract

Cyclone Ditwah, which struck Sri Lanka in late November 2025, highlighted the country’s
acute vulnerability to climate-induced disasters. Originating as a low-pressure system on 25
November, the cyclone intensified rapidly and crossed the island by 27 November, affecting
all 22 districts. The event caused widespread flooding and infrastructure damage, with
economic losses estimated at USS$4.1 billion, equivalent to approximately 4 percent of
national GDP.

The technical paper highlights the monitoring, forecasting, and early warning dissemination
efforts undertaken by the Irrigation Department in close coordination with national and
regional meteorological agencies. Real-time hydrological and reservoir data were
systematically collected and shared internally, while flood warnings were issued to Disaster
Management Authorities and the public to ensure timely preparedness. Despite these
proactive measures, several challenges emerged, particularly in data integration, forecasting
accuracy, institutional coordination, and public communication. Addressing these gaps
remains essential for strengthening Sri Lanka’s disaster resilience and ensuring that future
flood events are managed with greater efficiency and reliability.

Key lessons learned include the need for enhanced interoperability of datasets, investment
in coupled forecasting models, simplification of warning messages, and stronger community-
level responses and engagement. Recommendations emphasize technical upgrades to
monitoring networks, institutional reforms for unified warning protocols, and alignment of
national resilience strategies with international frameworks. The findings underscore the
importance of strengthening Sri Lanka’s disaster preparedness and adaptive capacity to
safeguard lives, livelihoods, and infrastructure against future climate extremes.

Keywords: Ditwah cyclone, Flood Monitoring, Forecasting and Early Warning

1. Introduction

Sri Lanka, an island nation in the northern Indian Ocean, is highly vulnerable to climate-
related hazards. With a land area of 65,610 km? and a population of approximately 21.9
million (Department of Censes & Statics- 2024), the country consistently ranks among the
most climate-vulnerable nations globally. Floods, droughts, and salinity intrusion are
recurrent water related risks, exacerbated by rising temperatures and unpredictable rainfall
(Dharmadas,2024).
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The Irrigation Department, through its Hydrology and Disaster Management Division, holds
the mandate to collect hydrological data, conduct flood forecasting, and issue early warnings
to safeguard lives and property. The Water Management Division complements this role by
monitoring reservoir operations and sharing data for catchment-based flood analysis.

This report documents the impacts of Cyclone Ditwah (November 2025), outlines
institutional responses, and highlights lessons learned in monitoring, forecasting, and early
warning dissemination.

1.1. Event Overview

On 25 November 2025, the Department of Meteorology and the Indian Meteorological
Department reported the formation of a low-pressure system over the southern part of Sri
Lanka. Within two days, by 27 November, this system intensified into a well-marked low-
pressure area and subsequently developed into a cyclone that crossed Sri Lanka’s landmass
(UN,2025). The cyclone affected all 22 districts of the country, causing widespread
devastation. The total damage is estimated at USS 4.1 billion. This equivalent to
approximately 4 percent of Sri Lanka’s 2024 gross domestic product (GDP) and around 0.48
percent of the nation’s capital stock of buildings and infrastructure (GRADE,2025).

2. Methodology

The Ditwah Cyclone of 2025 severely impacted 18 river basins in Sri Lanka under the
jurisdiction of the Irrigation Department, including Kelani, Attanagala, Maha, Mahaweli, Kala
Oya, Deduru Oya, Maduru Oya, Yan Oya, Gal Oya, Heda Oya, Kirindi Oya, Kumbukkan Oya,
Mee Oya, Manik Ganga, Mungil Aru, Kalu, Mundeni Aru, and Maa Oya. These basins are
continuously monitored and analyzed, with early warnings disseminated in advance to
ensure timely preparedness and response of Disaster Management Authorities and public.

2.1. Flood Monitoring and Data Collection

Irrigation Department is one of the mandated organizations for issuing flood warnings.
Hydrology and Disaster Management division is a specialized division of the Irrigation
Department which is responsible for collecting, maintaining and analyzing the hydro-
metrological information system in Sri Lanka. The hydro-Metrological data is analyzed and
forecasted. This flood information was disseminated to Disaster Management Authorities for
better management of disasters and public through media.

Flood monitoring, forecasting, and early warning rely on integrated hydro-meteorological
data from multiple sources. The Irrigation Department operates its own data collection
centers, which managed by the Hydrology and Disaster Management Division. During the
cyclone, the emergency operations room was activated to provide 24/7 services to both the
public and disaster-related agencies. The operation staff compile and analysis forecasted
rainfall from the Department of Meteorology, catchment-based rainfall observations, river
water levels, reservoir operations, and river level trends to generate reliable flood warnings.
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By continuously monitoring and analyzing these datasets within each basin, advance alerts
are issued to the Disaster Management Centre and the public. Warning messages were
disseminated in three languages and published on the Irrigation Department’s official
website, ensuring wide accessibility.

2.2. Tools used

The different tools are used for Ditwah cyclone to monitor river and reservoir water levels
and inundation area.

a) River & Reservoir Water Level Monitoring

During both the pre-disaster and disaster periods, the Hydrology Division’s Emergency
Operations Room is activated to coordinate flood monitoring and forecasting. Flood
forecasting messages are issued periodically based on the analysis of hydro-meteorological
data, including both historical records and real-time observations collected through semi-
automated and manual systems. Forecast information is further refined using real-time
rainfall data from the Department of Meteorology (DOM), the National Building Research
Organization (NBRO), and other available sources. In addition, numerical models are run to
support decision-making, with their outputs integrated into the forecasting process before
issuing warnings to the Disaster Management Centre and the public. Throughout this period,
the operations room provides 24/7 services, ensuring continuous support to disaster-related
agencies and timely dissemination of warnings.

A practical illustration can be drawn from the Kelani River’s most downstream gauging
station at Nagalagam Street. This station is equipped with a threshold-level system indicated
by different colors, which provides a straightforward method for interpreting flood severity.
The color-coded thresholds make it easier to disseminate flood warnings to relevant
authorities and communities. Based on these thresholds, inundation forecasts issued
expected affected Grama Niladhari (GN) and Divisional Secretariat (DS) divisions.
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b) Reservoir Operation

Reservoir operation plays a critical role in managing both flood and drought conditions
during disaster periods. Decisions regarding reservoir releases are guided by three main
factors:

1. Inflow from the upper catchment — continuous monitoring of rainfall and upstream
river discharge is essential to anticipate reservoir inflows.

2. Structural stability of the reservoir — ensuring dam safety under high inflow and
storage conditions is a priority to prevent catastrophic failure.

3. Current and future water requirements — balancing immediate irrigation demand
with forthcoming seasonal needs is vital for agricultural sustainability.

In Sri Lanka, reservoirs are predominantly constructed in the dry and intermediate zones to
secure irrigation water during prolonged dry periods. Notably, the Second Inter-Monsoon
and Northeast Monsoon seasons contribute more than 65% of the annual average rainfall
within a span of 3—4 months. Consequently, reservoir storage must be managed carefully to
meet irrigation demands over the remaining 8-9 months of the year.

Reservoir operation thus becomes a key factor in balancing flood mitigation with drought
preparedness. During flood events, the Water Management Branch is responsible for data
collection, monitoring, and providing operational advice based on reservoir status. Field-
level decisions on reservoir releases are taken in coordination with the Water Management
Branch and Hydrology & Disaster Management Branch at the Head Office, ensuring that
operational actions are aligned with both safety and water resource management
objectives.
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As an example, from the Ditwah Cyclone, the operation of the Deduru Oya Reservoir
demonstrated the critical role of adaptive reservoir management. Prior to the cyclone,
around 80% of storage capacity was maintained. However, continuous and unexpected
upstream rainfall over three days significantly increased inflows, requiring controlled
releases to safeguard the dam from potential failure. On 28 November 2025, the maximum
release reached approximately 210,000 acre-feet per day. By 30 November, the spilling
guantity was reduced in line with the inflow received, ensuring both reservoir safety and
downstream flood management.
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A satellite-based flood inundation mapping was conducted during the Ditwah Cyclone to
assess impacts across Sri Lanka’s vulnerable river basins. Flood mapping was performed
across 18 severely affected basins using multi-date Sentinel-2 imagery(10m resolution),
which provided high-resolution optical data suitable for water detection. To delineate
inundated areas, water-specific indices, particularly the Normalized Difference Water Index
(NDWI), were applied to enhance the separation of flooded zones from vegetation, soil, and
built-up areas. The imagery was processed using Google Earth Engine (GEE), enabling rapid
cloud-based analysis and efficient handling of large datasets. The outputs were exported as
GeoTIFFs, integrated into GIS platforms for spatial analysis, and subsequently converted into
shapefiles for mapping and overlaying with building layers, thereby supporting detailed
impact assessments and model validation.

The following two catchments flood inundation map are visualized without and with building

layer,
FLOOD INUNDATION MAP - KELANI BASIN - 2025 FLOOD INUNDATION MAP - KELANI BASIN - 2025
[ oF
s L8
i 5;& R : : \\"—«\
| | Flood inundation map Floodjin;;n;jaﬁo;l ma; Wit;) Buildings
FLOOD INUNDATION MAP - MAHAWELI FLOOD INUNDATION MAP - MAHAWELI

BASIN - 2025 BASIN - 2025

Flood inundation map Flood inundation map with Buildings
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During the post-event analysis of the Ditwah cyclone, it was observed that flood inundation
areas in the downstream reaches of several basins were underestimated. Remote sensing—
based flood maps, while valuable, are subject to errors caused by cloud cover, building
obstacles, dense forest canopy, and other land surface complexities that obscure the true
extent of flooding.

In particular, Sentinel-2 imagery from 27, 28, and 29 November 2025 was heavily clouded,
limiting its usefulness for flood mapping. The dataset from 30 November, however, provided
clearer imagery and was therefore selected for inundation analysis. Although the mapped
flood extents derived from this imagery may not fully represent the actual ground situation,
they offered a practical basis for understanding inundation patterns at ground level.

To enhance spatial relevance, base map layers and Grama Niladhari (GN) division boundaries
were integrated beneath the inundation maps in ArcGIS. This layering allowed for the
identification of affected administrative divisions, supporting more precise flood warning
dissemination and impact assessment.

To ensure accuracy and reliability, it is therefore necessary to validate the flood extent maps
with real field surveys and ground observations. Such validation will help reconcile
discrepancies, improve confidence in the results, and provide a more robust basis for
planning rehabilitation and disaster management interventions.

d) Modeling & Forecasting Tools

In addition to the satellite-based flood mapping, the HEC-RAS hydrodynamic model and GIS
Platforms for Kelani basin was applied to forecast peak flows in the downstream reaches of
the basins and to simulate floodplain inundation area and depth. Model inputs included
rainfall and discharge data from the Ditwah Cyclone event, combined with catchment
topography and channel geometry. Different return periods and past flood events were
incorporated. The simulated flood extents were then mapped and compared with the
Sentinel-2 NDWI derived flood inundation maps. This integration allowed identification of
underestimation in remote sensing outputs, particularly in downstream areas, and provided
a more reliable representation of flood extent. The combined approach, remote sensing
analysis validated and supplemented by HEC-RAS modeling ensures a robust basis for flood
monitored the major and minor flood protection structures were monitored for concern the
safety of the people and their properties. Flood protection bunds in the Kelani Downstream
also monitored and precaution methods were carried out to ensure the safety of the bunds
during the flood event.
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In the downstream reaches of the Kelani basin, four major flood protection bunds have been
constructed to safeguard critical areas. The South Bund provides protection to Colombo city,
ensuring the safety of urban populations and infrastructure, while the North Bund was
established to protect extensive agricultural lands. In addition to these major structures,
approximately 50 minor flood protection structures extend from Glencourse to the sea,
collectively safeguarding around 10,500 acres of land. These bunds and associated
structures form an integrated flood defense system, designed to mitigate flood risks and
protect both located on the left and right banks of the Kelani River for the protection of
Colombo and Gampaha districts.

As per the flood inundation model outputs, riverine flooding in the downstream reaches of
the Kelani basin was effectively controlled by the flood protection bunds and associated
structures. These defenses prevented overtopping and safeguarded protected areas during
the Ditwah Cyclone 2025. However, the model results revealed an underestimation of flood
impacts in low-lying and urban areas, where localized inundation was not fully captured.
This discrepancy highlights the limitations of relying solely on riverine flood models. To
address this, it is necessary to integrate urban flood models with riverine hydrodynamic
simulations, thereby accounting for stormwater drainage, built-up environments, and
micro-topography. Such a coupled modeling approach will provide a more accurate
representation of flood hazards, strengthen preparedness, and support the effective
operation of flood protection structures in both rural and urban contexts.

3. Limitations and Challenges in Flood Monitoring, forecasting and early warning

During the Ditwah Cyclone of 2025, several limitations and challenges emerged in
monitoring, forecasting, and disseminating early warnings.

During the peak of the Ditwah cyclone, flood conditions reached critical levels across most
locations. Several gauging stations became isolated due to inundation and access
constraints, severely limiting real-time data collection. Both manual and automated
monitoring systems experienced failures, resulting in significant gaps in hydrological
observations. These disruptions hindered the accuracy of flood forecasting and reduced the
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effectiveness of early warning dissemination, underscoring the vulnerability of monitoring
infrastructure during extreme events.

The accuracy of hydro-meteorological data during extreme conditions, remote sensing
imagery, DEMs, and forecasted rainfall inputs were limited, affecting the reliability of model
outputs. The event was further complicated by unpredicted, continuous high rainfall over
three days, which exceeded typical forecast ranges and placed severe time constraints on
hydrodynamic modeling.

Many affected areas were remote and difficult to access, Communication network
disruptions, making it challenging to obtain continuous ground data collection. Hydro-
meteorological data forms the foundation of numerical modeling, serving as the basic input
for simulating hydrological and hydraulic processes. The accuracy of field-level observations
and forecasted rainfall data is critical to ensure reliable model outputs. Without precise
measurements and dependable forecasts, models risk producing results that misrepresent
actual conditions, undermining both planning and early warning systems. In addition, cloud
cover, building obstacles, and dense forest canopy reduced the precision of satellite-based
flood detection. These limitations highlight the need for improved data acquisition systems,
integration of multiple flood models (urban and riverine), expand the basin wise Hydro-
Dynamic models and stronger field survey mechanisms to enhance the accuracy of flood
monitoring and forecasting.

Low community response to flood warning messages remains a significant challenge in
disaster risk reduction. Many people hesitate to act due to limited trust in forecasts,
communication gaps, or socio-economic constraints that make evacuation difficult.
Strengthening engagement through localized messaging, multi-channel dissemination, and
inclusive preparedness planning is essential to ensure that warnings translate into timely
action. Building trust and providing practical support can transform alerts from simple
notifications into life-saving interventions.

However, these limitations and challenges were successfully addressed by the Irrigation
Department through the valuable expertise of specialists and close coordination among all
disaster-related stakeholders. This collective effort ensured that monitoring, forecasting, and
early warning dissemination were strengthened, enabling a more effective response during
the cyclone.

4. Response and Lessons Learned

The experience of the Ditwah Cyclone 2025 highlighted several critical lessons for flood
management and disaster resilience.

Early warning systems play a vital role in reducing disaster risk by providing timely alerts that
enable rapid evacuation and preparedness. Enhancing the accuracy of forecasts and
ensuring that warnings are communicated swiftly to vulnerable communities remain critical
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priorities. Strengthening these systems not only improves public safety but also builds
resilience by empowering people to act before hazards escalate into emergencies.

Strengthening coordination between government and non-governmental organizations is
essential for an effective disaster response. Achieving this requires close collaboration
among multiple agencies, including irrigation, disaster management, meteorological
services, local authorities and international Agencies. The recent cyclone highlighted the
critical need for clear communication channels and joint operational protocols to prevent
duplication of efforts and ensure that resources are deployed efficiently.

Flood resilience infrastructure integrates monitoring and safe access systems to ensure
communities remain protected during extreme events. Gauging stations, which measure
river discharge and water levels, are often built on elevated platforms above historical flood
marks, equipped with remote telemetry and backup power to guarantee uninterrupted data
flow during inundations.

Community response, on the other hand, reflects how people act when hazards occur.
Rapid, coordinated action depends on prior engagement, clear communication, and
accessible resources. Well-prepared communities can mobilize volunteers, activate
evacuation routes, and support vulnerable groups more effectively. Strengthening both
engagement and response creates a cycle of resilience, where communities are not only
recipients of warnings but active partners in safeguarding lives and livelihoods.

5. Recommendation and Conclusion

The Ditwah Cyclone highlighted both the resilience and limitations of Sri Lanka’s flood
monitoring and early warning systems. While timely alerts and coordinated responses
reduced casualties, the event underscored the need for technological upgrades, broader
data coverage, improve flood resilience infrastructure for gauging stations and stronger
community engagement to face future climate-driven disasters.

For future flood risk management, conducting field-level surveys of inundation maps with
depth measurements is vital. Such ground-truth data will enable more accurate calibration
and validation of hydrological, hydraulic models and as well as satellite-derived flood maps,
ensuring that simulations closely reflect real flood conditions. This will improve the reliability
of forecasts, strengthen early warning systems, and support better planning for floodplain
zoning and community preparedness.

Improving community preparedness and evacuation decision-making is vital for effective
disaster management in Sri Lanka. Disaster Management Authorities should strengthen
awareness programs, ensure clear communication of early warnings, and provide practical
guidance on safe routes and shelters. By engaging communities through drills and education,
people can make timely, informed decisions that reduce vulnerability and enhance resilience
during emergencies.
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The Irrigation Department effectively managed the Ditwah Cyclone by addressing limitations
through limited internal specialist expertise and strong coordination among disaster-related
stakeholders. This collective effort strengthened flood monitoring, forecasting, and early
warning dissemination, resulting in a more timely and effective response during the event.

6. References:

Dharmadas, R.A.P.I.S. (2024). Evidence of Climate Change Impacts in Sri Lanka,Sri Lanka Journal of Economic
Research, Vol. 11(2), pp. 69-94.

United Nations in Sri Lanka. (2025, December 17). Sri Lanka: Cyclone Ditwah — Situation report. United Nations.

Global Rapid Post-Disaster Damage,Estimation (GRADE) Report-Cyclone Ditwah 2025(2025.December 17)

World Water Day 2026 Olrrigation Department 50



COMPREHENSIVE EVALUATION OF WATER QUALITY STATUS IN THE
MAHAWELI RIVER

Eng. Kavindika G.W.S. (Bachelor of Science in Civil and Environmental Engineering)
Irrigation Engineer, Water Management Branch, Irrigation Department

Abstract

This study evaluates the water quality of the Mahaweli River, Sri Lanka’s longest river,
focusing on its suitability for potable and ecological purposes. Data from nine water
treatment plant intakes, obtained from the NWSDB over a decade (2010-2020), were
analyzed using statistical methods and the Canadian Council of Ministers of the Environment
Water Quality Index (CCME WQI). Ten parameters representing physical, chemical, and
biological aspects were examined to assess seasonal and spatial variations, with climatic
seasons identified using the Inverse Distance Weighting (IDW) method and rainfall data from
the Meteorological Department.

The findings reveal that the Mahaweli River's raw water is unsuitable for drinking without
treatment, though chemical parameters generally meet the standards of Sri Lanka Standard
614 for potable water. This study follows statistical analysis on a temporal and seasonal
basis, and then WQI analysis on a spatial basis. Correlation analysis was also done between
parameters. According to the CCME WQI, a numerical value out of 100 is generated as the
output. This is categorized as follows: a WQI of 100-95 is classified as excellent, 94-80 as
good, 79-65 as fair, 64—45 as marginal, and 44-0 as poor.

Seasonal variations affect water quality, with wet seasons increasing turbidity and color due
to erosion and runoff, and dry seasons elevating chemical and biological concentrations as
water levels drop. Spatially, seawater intrusion downstream raises ion levels, while densely
populated areas like Polgolla show lower ecological quality. In contrast, forested regions such
as Dehiaththakandiya and Gallela have better biological quality. However, almost all the
locations have a CCME WQI with respect to ecological standards higher than 52.

CCME WAQI results show poor water quality for drinking (WQI = 42) but marginal to good
quality for ecological use. Industrial and agricultural impacts are minimal, with low ion
concentrations, and the river maintains a good ecological balance.

In conclusion, while the Mahaweli River supports ecological health, its raw water requires
treatment for safe drinking. This study highlights the importance of preserving water
resources and assessing other water bodies, such as wells, to ensure potable standards.

Keywords: Water Quality, Mahaweli River, Statistical Analysis, Water Quality Index, Temporal
variations
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1. Introduction

The river water is degraded for many reasons in developing countries as domestic,
agricultural, or industrial wastes. Both natural and anthropogenic inputs change water
quality into unsuitable status (Amadi et al., 2010). The regular evaluation of water quality at
water resources is necessary to ensure safe usage by people. For that Water Quality Index
(wal) is an effective tool that gives an overall impact on raw water by many parameters
together (Amadi et al., 2010). The most widely used WQI method is the Canadian Council of
Ministers of the Environment (CCME) worldwide (Uddin et al., 2021). It has the flexibility to
use any number of parameters and any type of parameters. That has no specific rules for
parameter selection. This can be used for any end use purpose by varying the standard limits
(Uddin et al., 2021). Usually, people use the treated water for potable usage. So, the river
water needs to be evaluated based on other purposes such as irrigation, recreation, ecology
and livestock by considering seasonal variations as well.

1.1. Objectives

This study aims to evaluate the water quality of selected water treatment plant intakes along
the Mahaweli River from upstream to downstream across different aspects. The objectives
are,

e To evaluate and analyze the WQI at selected locations.
e To conduct Statistical Analysis of water quality data

1.2. Significance

The Mahaweli River is the longest river in Sri Lanka, where 15 % of the entire population
uses its water for many purposes (Bandara et al., 2011). Nine water treatment plant intakes
along the Mahaweli River were evaluated in this research covering large geographical area as
in  Fig: 1.

1.Elpitiya
2.Ukuwela

3. Meewathura

4. Greater Kandy

5. Polgolla

6. Mahiyanganaya

7. Dehiaththakandiya

8. Gallela

9. Neelapola

Fig: 1 - Evaluated Water Treatment plant intake locations
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2. Methodology

Nine locations located along the Mahaweli River at National Water Supply and Drainage
Board intakes were selected for this study (Fig: 1). Rainfall data from the Meteorological
Department was used to identify climatic seasons. From 2010 to 2020, ten water quality
parameters were analyzed using various statistical methods. The first method involves
examining the mean, maximum, and minimum values of the parameters. The second
method is the Water Quality Index analysis, which considers both potable and ecological
conditions. The third method is correlation and regression analysis, used to study
relationships between the variables.

The ten parameters were selected to represent physical, chemical, and biological aspects of
water quality. The physical parameters included color and turbidity. The chemical
parameters comprised pH, electrical conductivity, total alkalinity, nitrate, total hardness, and
total iron. The biological parameters consisted of total coliform and E. coli.

The WQI analysis, a statistical method, was conducted using the CCME WQI due to the
previously mentioned properties. Below equations presents a summary of the CCME wWQl

calculations.
/Ff + B+ B
1=100 -\ +——r—
we 00 1.732

B Number of Failed Variables 00
1= \ Total Number of Variables |

_ Number of Failed Tests s
2= | "Total Number of Tests | -

° F _( nse )
37 \0.01 nse + 0.01

n .
=, excursion;

nse =
. Total number of tests

According to the CCME WQ, a numerical value out of 100 is generated as the output. This is
categorized as follows: WQI of 100-95 is classified as excellent, 94—-80 as good, 79-65 as fair,
64—-45 as marginal, and 44—0 as poor.

Climatic Seasons were identified statistically using the Inverse Distance Weighting (IDW)
method as the water quality data locations and rainfall data locations are not the same. The
months having more than 40% of rainfall from annual rainfall considered as wet season. If D
refers to the distance from rainfall location to water quality data location,

e \Weightage = 1/D2
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e Needed Rainfall= Weightage x Given Rainfall

The standard values taken for the selected parameters under ecological and drinking
conditions are mentioned in Table 1.

Table 1: Standard Limits for Ecological and Drinking water

. Ecological Drinking
Parameters Unit
Standards standards
Color Hazen Units 50 15
Turbidity NTU <=5 2
pH - 6.5-8.5 6.5-8.5
EC micro s /cm 1000 400
Total Alkalinity mg/I 200 200
Nitrate mg/| 10 50
Total Hardness mg/| 100-200 250
Total Iron mg/| 0.3 0.3
Total Coliform CFU in 100 ml 1000 3
E. coli CFU in 100 ml 100 0

3. Results and Discussion

3.1. Statistical Analysis: Temporal Variations

All nine locations were examined from 2015 to 2019, with no significant year-to-year
deviations observed. The physical and biological parameters do not meet Sri Lankan
Standard 614 (SLS 614) for potable water, whereas the chemical parameters comply. This
indicates that the chemical impact from industries, domestic activities, or fertilizers on the
Mahaweli River is minimal and can be considered negligible. Additionally, the Water
Environment Capacity (WEC) of the Mahaweli River is at a good level, maintaining a natural
balance in water quality. When comparing the maximum values to the Kelani River
(Mahagamage et al., 2016), which is heavily polluted with ions, it can be confirmed that the
Mahaweli River remains chemically undisturbed (Table 2).

Table 2: Comparisons of Kalani and Mahaweli rivers

Parameter Kelani river | Mahaweli river
pH 3.85-55 5.5-8.0
EC ps/cm 20-917 22-330
Hardness (mg/l) 2-206 4-188
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When considering spatial variations, most chemical parameter values show a slight increase
from upstream to downstream, likely due to seawater intrusion into the river basin and the
concentration of ions.

The highest mean values for color and turbidity were observed in Greater Kandy, near the
Thakkawaththa Water Intake. Biological parameters recorded the highest mean value at
Polgolla, likely due to the area's high population density. Conversely, the lowest biological mean
values were observed at Dehiaththakandiya and Gallela, which are predominantly covered by forest
areas. This suggests that human waste impacts the water quality of the Mahaweli River. Considering
ecological standards, physical and biological parameters meet the limits at only a few locations.

3.2. Statistical Analysis: Seasonal Variations

Based on the seasons determined using the IDW method, the dry season varies by location,
while the wet season consistently occurs from October to December across all locations. By
considering the means values; many parameters exhibit variations depending on the climatic
seasons. However, pH remains the same in Wet and dry seasons (Table 3 and Fig: 2). All the
nine locations follow the same pattern.

Table 3: Seasonal Variations

Wet >Dry Wet < Dry Wet=Dry
Color Alkalinity pH
Turbidity Hardness
Iron Conductivity

Total Coliform E-

Coli

Dry Period m Wet Period m Overall

Total Iron

Total Hardness s

Nitrate

Total Alkalinity
EC

pH &

Turbidity —

Color

0 50 100 150 200 250 300
Fig: 2 - Graphical presentation of Seasonal Variations

During the wet season, color and turbidity increase due to runoff and riverbank erosion. In
the dry season, the increase in chemical and biological parameters may result from the
concentration of particles due to reduced water levels in the river. The buffering capacity of
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the watershed likely helps maintain a relatively stable pH during both the dry and wet
periods.

3.3. WaQl Analysis: Spatial Variations

Considering overall data from 2010 — 2020 at all locations, WQIs were calculated with the
CCME method. Under Potable conditions, 42 was the WQ]I value obtained for all locations
which indicates the poor water quality. Under Ecological conditions, the water status was
varying from marginal to good quality. The CCME WQIs obtained are in Fig: 3with the
respective locations for the ecological condition.

73\64—70

Fig: 3 - Graphical presentation of spatial variation of CCME WQI — Ecological Condition
3.4. Correlation Analysis

The correlation results reveal various relationships between the parameters, both positive
and negative. Four of these relationships demonstrate strong correlations, as summarized in
Table 4.

Table 4: Correlation Analysis — Strong relationships

Correlation
Parameter bond
value
0.975 Conductivity — Alkalinity
0.952 Alkalinity - Hardness
0.946 Conductivity - Hardness

The Regression patterns can be identified in these relations. There are many moderate
bonds between parameters also identified through the correlation analysis.

4. Conclusion

This study of the Mahaweli River using statistical methods reveals important insights into its
water quality. The raw water is unsuitable for drinking without treatment but does not
negatively impact the ecological balance. Seasonal variations significantly influence water
quality, with wet seasons increasing turbidity and color due to soil erosion and runoff, while
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dry seasons lead to higher concentrations of chemical and biological parameters due to
reduced water levels.

Spatially, seawater intrusion contributes to higher ion concentrations downstream, while
areas with higher population densities, such as Polgolla, exhibit lower ecological water
quality. In contrast, forest-dominated regions like Dehiaththakandiya and Gallela maintain
better biological water quality. The CCME WAQI results indicate that water quality is poor for
drinking but ranges from marginal to good under ecological conditions.

Notably, the Mahaweli River shows minimal industrial and fertilizer impacts than Kelani
River, as indicated by low ion concentrations, and maintains good water environmental
capacity under ecological conditions. While the river supports ecological health, continuous
monitoring and effective management strategies are essential to ensure safe and sustainable
water usage, particularly for potable purposes and in areas affected by human activities.
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STUDY ON THE IRRIGATION WATER QUALITY OF MAIJOR RESERVOIRS IN
ANURADHAPURA DISTRICT, SRI LANKA - 2024

Ms. D.U.R. Arachchi (Research Officer) & Ms. I.M. Weerarathna (Assistant Soil Chemist)
Land Use Division, Irrigation Department

Abstract

Anuradhapura district of the North Central Province is in the dry zone of Sri Lanka, and it is
one of the key agricultural districts in the country. Irrigation with poor quality waters may
bring undesirable elements to the soil in excessive quantities affecting its fertility and the
hydrochemical studies can reveal the quality of water with its suitability for drinking,
agriculture & other industrial purposes. We assessed the quality of water suitable for
irrigation in our study area by analyzing water samples collected from eight reservoirs in two
seasons. Based on the factors such as salinity hazard, sodium hazard & bicarbonate hazard,
the suitability of water for irrigation has been evaluated according to the standard total
dissolved salts/solids, sodium adsorption ratio, soluble sodium percentage (Na%) & residual
sodium carbonate values under FAO guidelines.

Keywords: Anuradhapura, Dry zone, Water quality, Irrigation, Salinity

1. Introduction

Irrigation water is significant for agriculture as it enables crop production in dry areas,
supplements insufficient rainfall and supports diverse agriculture practices, which enhances
crop vyields, improves quality, and boosts overall agricultural productivity. Irrigation water
quality refers mainly to the chemical composition of the water, or more specifically, to the
mineral composition of water. This water can be categorized as good or bad for irrigational
use, after the laboratory analysis. Salinity hazard, Sodium hazard, Alkalinity & Toxicity are the
four basic criteria & Residual Sodium Carbonate, pH value, Electrical conductivity, Total
suspended solids & Total hardness can be mentioned as the other criteria for evaluating
irrigation water quality.

2. Materials and Method

This study was conducted to evaluate the irrigation water quality of eight major reservoirs in
Anuradhapura District during two distinct seasonal periods in 2024 (July and October). The
selected reservoirs include Rajanganaya, Mahavilachchiya, Abaya Wewa, Thisa Wewa,
Nuwara Wewa, Mahakanadarawa, Hurulu Wewa & Nachchaduwa. These reservoirs are
distributed across different river basins, including Malwathu Oya, Kala Oya, Modaragam Aru,
and Yan Oya, ensuring representative spatial coverage of the district’s irrigation network.
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SAMPLING LOCATIONS IN THE ANURADHAPURA DISTRICT RESRVOIRS
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Figure 01: Spatial Distribution of Sampling Points Map

Water samples were collected from three sampling points in each reservoir during both
seasons (Figure 01). The samples were collected using surface sampling method and 500 ml|
narrow mouth polypropylene sampling bottles were used. Before taken to the fields to
collect samples, these bottles were washed by tap water & distilled water respectively and
each bottle was washed by the sample itself before collecting.

Laboratory analyses were conducted using the methods derived from APHA & USEPA
methods, to determine key chemical parameters including pH, Electrical Conductivity (EC),
and concentrations of major cations (Na*, K*, Ca%*, Mg?*) and anions (Cl~, COs?", HCOs"). For
this process, pH-EC Meter, Flame Photometer, AAS Machine & Digital Burette were used in
the laboratory. From these measured values, irrigation-relevant indices were calculated,
including Total Dissolved Solids (TDS), Sodium Adsorption Ratio (SAR), Soluble Sodium
Percentage (SSP or Na%), and Residual Sodium Carbonate (RSC).

The evaluation of water suitability was performed in accordance with FAO guidelines and
established hydrochemical classification standards.

3. Calculation Formulae

1. TDS=ECx640

2+
2. SAR=—N___

a2+ Mgt
2

_ Soluble Na concentration
3. ssp= 2+ 2+ + ot
Total cations concentration (Ca +Mg~ " +Na ' +K )

X100%

4. RSC=(CO*+HCO;3)-(Ca**+Mg?*)
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4, Results & Discussion

The pH values recorded during both sampling periods ranged within the acceptable
irrigation water quality limits of 6.5-8.4. All the pH measurements from the eight reservoirs
fell within this recommended range, indicating no acidity or alkalinity-related hazard for crop

production.

—&— 1st visit (Jul)

PH

2nd visit (Oct)

D
ERWRUNINN00LORN
[SleletslolalslelslslSts)

Q‘b . &‘}
CONRS
O 5

> Y K
o> N S
‘»\ & o

DEARS >
&

Figure 02: Comparison of pH values during two seasonal visits

A slight increase in pH was observed during October, though values remained well within

“permissible” limits, suggesting stable buffering conditions and minimal seasonal variation in

acidity—alkalinity characteristics.

Electrical Conductivity (EC), which indicates salinity levels, ranged between 0.33 and 0.72
dS/m across both seasons. According to FAO standards, all measured EC values fall within

the acceptable region for irrigati

on.

Table 01: The standard EC values for Irrigation water

Water EC TDS Remark on
Salinity | (dS/m) (ppm) quality
Low 0.1-0.25 | 64-160 | Excellent
] 0.25- 160-
Medium Good
0.75 480
] 0.75- 480—
High Doubtful
2.25 1440
Very .
) >2.25 >1440 Unsuitable
High

The corresponding TDS values approximately ranged from 211 ppm to 461 ppm, classifying

all samples under medium salinity water, considered suitable for irrigation with minimal
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management intervention. Among the reservoirs, Thisa Wewa consistently recorded the
lowest TDS values, whereas Mahavilachchiya showed comparatively higher concentrations,
though still within acceptable limits.

Sodium hazard was assessed using both Soluble Sodium Percentage (SSP) and Sodium
Adsorption Ratio (SAR). SSP values indicated that most reservoirs fell within the
“permissible” range (40—-60%), with a small proportion categorized as “doubtful” during both
seasons.

Table 02: The Sodium Hazard standards of Irrigation water based on SSP

Na% or SSP | Remark on quality
<20% Excellent
20—-40% | Good

40-60% | Permissible
60—-80% | Doubtful

>80 % Unsuitable

Specifically, during July, Mahavilachchiya showed doubtful SSP level, while during October,
both Mahavilachchiya & Mahakanadarawa fell into this category.

Table 03: The Sodium Hazard standards of Irrigation water based on SAR

SAR Remark on quality

<10 | Excellent
10-18 | Good
18-26 | Doubtful
>26 | Unsuitable

However, SAR values for all samples were below 10, classifying them as “excellent” with
respect to sodium adsorption risk. This indicates that although sodium percentages may be
moderately elevated in some locations, the combined presence of calcium and magnesium
provides sufficient counterbalance to prevent soil structure degradation.

Table 04: The Bicarbonate Hazard standards of Irrigation water based on RSC

RSC Remark on quality
<1.25 Good

1.25-2.5 | Doubtful

>2.5 Unsuitable

Bicarbonate hazard, evaluated through Residual Sodium Carbonate (RSC), revealed that
during July, Mahavilachchiya, Abhaya wewa & Nuwara wewa exhibited doubtful RSC levels
(between 1.25 and 2.5 meq/l), while the remaining five showed good quality water. During

World Water Day 2026 Olrrigation Department 61



October, all reservoirs recorded RSC values below 1.25 meq/I, indicating no bicarbonate
related hazard. The seasonal improvement may be attributed to hydrological changes,
dilution effects, or variations in carbonate precipitation dynamics.

Overall classification of irrigation water quality indicated that during July (Table 05), 25% of
reservoirs were categorized as excellent, 40.6% as good, 21.9% as permissible, and 12.5% as

doubtful.

Table 05: The summary on water quality during July season

2 o n
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5 2 |2 | g%
ERE: E | 2 Z| o
= <) 5 <) 2
<3 Q [ a 2| T
Salinity 100 o
Hazard DS ] % ] ) ] 0%
87.5 12.5 12.5
Sodium SSP 1 - - % % |~ |%
_;» Hazard SAR 100 ) ) ) ) 0%
= %
Bicarbonate 62.5 37.5 37.5
Hazard RSC 1 - % |- % | |%
40.6 21.9 12.5 0
0,
QUALITY 25% % %. % %

Table 06: The summary on water quality during October season
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During October, improvements were observed, with 25% classified as excellent, 50% as
good, 18.8% as permissible, and only 6.2% as doubtful. No reservoirs were classified as
unsuitable during either season. Importantly, no severe salinity hazard or SAR-based sodium

hazard was detected in any of the sampled reservoirs.

5. Conclusion

The hydrochemical assessment conducted for eight major reservoirs in the Anuradhapura
District indicates that the irrigation water quality is generally suitable for agricultural use
under present conditions. All measured pH values remained within the recommended limits
for irrigation, confirming that the water does not pose acidity or alkalinity hazards to crop

production.

The Electrical Conductivity (EC) and Total Dissolved Solids (TDS) values recorded in both
seasons indicate medium salinity water, which is considered acceptable for irrigation in most
agricultural soils. In Anuradhapura region, RBE (Reddish Brown Earth) soil type is common
and during seasonal variations, the ions may washout and get accumulated in these water
bodies causing ion concentration increase in the reservoirs . The absence of high salinity
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levels suggests that the water currently poses minimal risk of salt accumulation in soils,
particularly when used with proper irrigation management and adequate drainage.

Assessment of sodium hazard revealed that Sodium Adsorption Ratio (SAR) values were
within the excellent category for all reservoirs, indicating a very low risk of soil structural
degradation caused by sodium accumulation. Although Soluble Sodium Percentage (SSP)
values in a few reservoirs fell within the doubtful range during certain periods, the low SAR
values demonstrate that the presence of calcium and magnesium ions effectively balances
sodium levels, reducing potential impacts on soil permeability.

The evaluation of bicarbonate hazard through Residual Sodium Carbonate (RSC) showed
some seasonal variations. During the July sampling period, a few reservoirs exhibited
doubtful RSC levels, suggesting the possibility of bicarbonate-related soil issues if such water
is used continuously without management. However, the improvement observed during the
October sampling period indicates that seasonal dilution and hydrological processes
contribute to maintaining acceptable water quality levels.

Overall, the combined evaluation of salinity hazard, sodium hazard, and bicarbonate hazard
confirms that the majority of reservoirs fall within excellent to good irrigation water quality
categories, with only a small proportion showing marginal conditions during certain seasons.
Importantly, no reservoir was classified as unsuitable for irrigation during the study period.

Nevertheless, irrigation water suitability should always be considered in relation to soil
characteristics, crop tolerance, and field management practices. Even water categorized as
permissible or marginal can be effectively used in well-drained soils or for crops with higher
salt tolerance.

Therefore, it is recommended that periodic monitoring of reservoir water quality be
continued to detect any long-term changes that may arise from climatic variability,
agricultural activities, or watershed processes. Implementing appropriate irrigation
management practices, improving water-use efficiency, and selecting suitable crops will help
maintain soil health and sustain agricultural productivity. These findings support evidence-
based land use planning and irrigation management decisions aimed at sustaining the vital
agricultural systems of Sri Lanka’s dry zone.
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Empowering Women for Healthy Rivers and Resilient Communities

Water is the foundation of life, and rivers are the arteries that sustain our ecosystems,
agriculture, and communities. The theme of World Water Day 2026 — “Water and Gender”
reminds us that water management is not only an environmental or engineering challenge
but also a social responsibility. Across many communities, women play a vital role in
managing household water, safeguarding family health, and supporting livelihoods that
depend on rivers. Therefore, the sustainable management of our rivers must recognize the
important relationship between water resources and gender equality. From a riverine
management perspective, protecting rivers from pollution, uncontrolled extraction, and
erosion is not merely about conserving nature, it is about protecting the well-being, dignity,
and resilience of the communities, especially women who rely on these rivers every day.

Role of Women in Water and River Systems

In many parts of the world, women are the primary managers of household water use. In
rural communities especially, women often depend directly on rivers for domestic water
supply, small-scale agriculture, livestock care, sanitation, and food preparation. Because of
this close relationship with water resources, women are usually the first to experience the
impacts of water scarcity, river pollution, and flooding. From a riverine management
perspective, riverbank degradation, sedimentation, and contamination of river water directly
affect community water access and household wellbeing. When rivers are poorly managed,
women are often forced to travel longer distances to collect safe water, which increases their
physical burden, reduces time available for education, income-generating activities, and
childcare, and may also expose them to safety risks.

Gender Impact of River Degradation

Poor river management often affects women more than others. For example, illegal sand
mining can lower groundwater levels and dry up nearby wells, forcing women, who are
traditionally responsible for collecting household water to travel longer distances in search
of safe drinking water, particularly in rural areas. River pollution from waste disposal,
agricultural chemicals, and industrial discharge increases health risks for families, as
contaminated water is often used for cooking, washing, and other domestic purposes. Flood
disasters also affect women and children disproportionately, as they are often more
vulnerable during natural disasters and face greater challenges related to safety, health, and
access to basic needs.

In addition, riverbank erosion and degradation can destroy home gardens, small-scale farms,
and livestock resources that many rural women depend on for food and family income. The
loss of safe river access points can also increase the physical burden on women and reduce
the time available for education, childcare, and economic activities. Furthermore, poor river
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management can disrupt community sanitation and hygiene practices, increasing the risk of
water-borne diseases.

Therefore, proper river management is essential not only for protecting river ecosystems but
also for safeguarding community livelihoods, agriculture, and domestic water security.
Strengthening sustainable river management practices, such as controlling illegal sand
mining, preventing river

pollution, protecting riverbanks, and improving flood management can significantly reduce

the burden on women and help build healthier and more resilient communities.

Women as Key Stakeholders in River Protection

On the other hand, women should be encouraged to become active participants in river
management, as their daily interaction with water resources provides valuable knowledge
and practical experience. Their involvement can greatly strengthen community-based river
management efforts. They can play a vital role in creating awareness about pollution control
by educating families and communities on proper waste disposal and protecting water
sources. In addition, women can actively participate in watershed conservation activities
such as tree planting, soil conservation, and protecting catchment areas. Their involvement
in flood preparedness activities, including community warning systems and emergency
planning, can also improve disaster resilience. Furthermore, women-led environmental
groups can play an important role in organizing and sustaining clean river initiatives, helping
to protect rivers while promoting healthier and more sustainable communities.

Role of Riverine Management Programs

Riverine management programs play a vital role in protecting communities and ensuring
sustainable use of river resources. Activities such as establishing river profiles help
authorities better understand river behavior and flow patterns, which supports effective
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flood management and reduces risks for vulnerable communities. Embankment protection
works safeguard villages, agricultural lands, and livelihoods from riverbank erosion and
flooding. Clean river programs help maintain water quality by reducing pollution and
protecting rivers that many communities depend on for domestic use. In addition,
community awareness programs conducted under riverine management initiatives educate
and empower both men and women to take responsibility for protecting river ecosystems.
Through these combined efforts, riverine management programs contribute not only to
environmental protection but also to the safety, wellbeing, and resilience of river-dependent
communities.

Conclusion

Healthy rivers create healthy communities. Effective riverine management must go beyond
engineering solutions and embrace inclusive participation from all members of society.
When women are empowered to participate in river conservation, watershed protection,
and community awareness initiatives, river management becomes stronger and more
sustainable. By integrating gender perspectives into river basin planning, flood protection,
and river conservation programs, we can ensure that rivers continue to provide water, food
security, and environmental stability for future generations. Empowering women in water
stewardship is not only a step toward gender equality, it is a crucial step toward safeguarding
our rivers and securing a resilient water future.

Eng.S.Jeyan Paarthasarathy,
Chief Engineer,

Riverine Management Branch,
Irrigation Department.
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WOMEN IN IRRIGATION: From Community Fields to Engineering Leadership

Eng. SPL Madhumali
Irrigation Engineer — Polonnaruwa Range
Irrigation Department, Sri Lanka
Email: lumbinimadhumali.eng@gmail.com

Introduction

The Dry Zone of Sri Lanka covers

approximately 70% of the country, mainly in S0ED -]
the North, North Central, East, and
Southeast regions, where irrigation has long

W Intermedigte

i Wet
\ Muliative

been the foundation of agriculture. Both 19N = J“”‘\—x\é; . Do g
men and women participate in irrigated '"'a_j:g"a v"a k
agriculture, but traditionally, it has been Wl . s

% Anuradhapurg :

male-dominated, with women often viewed
as helpers to their husbands. In the past,
women primarily handled tasks such as
collecting water, managing household water

Polonnaruwa

use, and maintaining sanitation, making
them effective primary water managers for 7N . o
both household and agricultural needs -
(Somarathna & Wijesekera, 2007). B
However, in recent decades, women’s \QE

80°E - va 82°F

engagement in irrigation has increased
significantly in both at the community level  pjq5 showing Sri Lanka’s dry zone districts
and in technical roles. Today, women

actively manage local water distribution, participate in Farmer Organizations, and
coordinate crop schedules, while also entering professional careers in irrigation
engineering, contributing to the design, management, and sustainability of large-scale
irrigation systems. These changes illustrate how equitable participation improves fair and
sustainable water management.

Community-Level Engagement

In the past, women’s involvement in Sri Lankan irrigation systems was mostly unofficial and
unrecognized. They managed water at home, maintained small-scale farm plots, and
coordinated crop schedules. According to several researchers, women play a major role in
agriculture in Sri Lanka and India, especially in hard, time-consuming tasks like planting and
weeding. They often work more hours than men because they also do household chores,
but they usually get lower wages and have fewer opportunities for training or leadership.
Even though women’s involvement in farming has increased, social barriers and cultural
norms still limit their decision-making and influence in agricultural development
(Weerakoon, 2017).
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In Sri Lanka, women have increasingly
participated in the management and
rehabilitation of minor irrigation systems.
Research highlights that women were
actively involved in tasks such as repairing
and maintaining small tanks, participating
in labor for rehabilitation works, and

contributing to decision-making in local

water management committees. They Women in Climate Adapted Agriculture Projects

received training and gUIdance In water in Sri Lanka’s Dry Zone (https.//polity.lk/victims-or-saviours-

aIIocation, crop management, and tank women-in-climate-adapted-agriculture-projects-in-sri-lankas-dry-
maintenance. Studies have shown that zone-nethmi-bathige/)

women’s engagement in these

committees improved irrigation efficiency and reduced conflicts over water distribution,
illustrating the positive impact of their participation in irrigation management (van der

Molen, 2001).

During the 2000s, the Integrated Rural Development Project (IRDP) in Ampara strengthened
women’s participation by encouraging them to join Farmer Organizations and take part in
water management meetings. Surveys from this time showed that women played an
important role in planning cropping schedules and managing small irrigation canals
(Somarathna & Wijesekera, 2007). Recently, the Community Based Water Resources
Management Program (CBWRMP) in Vavuniya provided women with leadership training and
workshops on climate-smart agriculture. These initiatives enabled women to participate
more actively in decision-making, planning, and the management of village-scale irrigation
schemes (Weerakoon, 2017).

With the introduction of mechanized irrigation systems, many traditional field tasks
previously carried out by women became less physically demanding, and in some cases, less
necessary. To address the reduction in manual field work, institutional policies and programs
were introduced to formally recognize women’s participation in irrigation, ensuring that
their roles in water management, planning, and leadership were legally and socially
supported. This change helped women maintain a good involvement in irrigation even as
machines replaced much of the manual labor.

Such programs shows that purposeful engagement, combined with training and recognition,
can improve women’s participation in irrigation activities. Although women’s roles were
mostly supportive before, these programs have helped them take a more active part in
planning, organizing work, and managing water in their communities (Weerakoon, 2017).
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Technical and Engineering Roles

While community participation in irrigation expanded, women’s representation in technical
and engineering professions remained relatively low. Traditionally, Engineering in Sri Lanka
has been a male-dominated field, and women continue to face social and cultural barriers
when entering and progressing within the profession. However, recent decades have seen
gradual improvements as more women undertake engineering education and enter
professional sectors. Research highlights that factors such as workplace support,
professional development opportunities, and gender-sensitive institutional policies play an
important role in empowering women engineers and improving gender balance in technical
fields in Sri Lanka (Jayasinghe & Kesavan, 2025).

Women are now increasingly visible in technical and engineering roles within Sri Lanka’s
irrigation sector. Female engineers work in the Irrigation Department, consulting firms, and
research institutions, contributing to canal design, reservoir rehabilitation, hydrological
analysis, and watershed management. Today, women engineers also serve in field-level
leadership positions like Divisional Irrigation Engineers, who are responsible for managing
irrigation divisions in dry zone districts; Polonnaruwa, Anuradhapura, Ampara, and Vavuniya.
In these roles, they oversee reservoir operations, canal maintenance, flood management,
water allocation planning, and coordination with Farmer Organizations. Managing an
irrigation division requires both technical expertise and strong leadership, as engineers must
ensure efficient water distribution while addressing challenges such as climate variability,
infrastructure maintenance, and community coordination.

At the same time, many female engineers balance these professional responsibilities with
their roles as mothers and family members. Support from spouses, parents, and extended
family members often plays an important role in enabling women to continue their
professional careers while managing family life. Such family support systems allow women
engineers to take on leadership roles while maintaining responsibilities at home.

Female engineers have increasingly taken up senior leadership positions within the Irrigation
Department of Sri Lanka. Some now serve as Additional Director Generals and Directors
positions that carry significant responsibility in guiding the department’s work. In these
positions, they manage professional and field staff, oversee major irrigation programs, and
contribute to national water management initiatives. Their duties include strategic planning,
policy development, and supervision of large-scale irrigation development and
rehabilitation projects, reflecting the growing representation of women in leadership within
Sri Lanka’s irrigation sector. The highest technical and administrative position in the
department, the Director General of Irrigation represents the leadership level that women
engineers can aim to reach as professional opportunities continue to expand in future.

These developments highlight that women’s contributions to irrigation are not confined to
community participation alone. Through engineering expertise, administrative leadership,
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and field management, women are increasingly shaping the planning, operation, and future
development of irrigation systems in Sri Lanka.

Recommendations & Conclusion

From the early days of informal to formalized participation in community and professional
roles, women’s engagement in irrigation has expanded significantly.

Looking toward 2030 and beyond, several steps can further enhance women’s contributions
are,

v Provide more leadership trainings in Farmer Organizations and community irrigation
committees.
v Increase access to engineering education and technical workshops for women in
water management.
v" Encourage policies that recognize women as co-managers of irrigation systems, not
just participants.
v" Promote guidance and professional networks to support women in irrigation
engineering.
v Share successful experiences so other regions can use them.
By continuing these initiatives, it can be ensured that women’s contributions are fully
integrated into irrigation management, promoting sustainability, equity, and efficiency.

Over the past decades, women in Sri Lanka’s dry zones have moved from supporting roles in
irrigation to leadership positions in both community management and technical fields. Their
growing participation has transformed local water governance, enhanced agricultural
productivity, and built resilience against climate change.

As we celebrate World Water Day 2026, whose official theme is “Water and Gender” and
campaign slogan “Where water flows, equality grows,” the growing role of women in
irrigation shows that water management works best when women and men work together,
both in the fields and in engineering offices, to benefit everyone.
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umeller FLSHUSHHGLD @emLullevmer WHEHW QSTLIL 2 60oTJHS!
QFWe6ILIL Geueoriqll &SLLTWSH6 @UHEHTCMTD. B GLO6VTETemL
SliuemLullev CBTEHE&R 6T, WTHFUTH), SLGLILTLMM 6U6T SJeorL_6V L0MMILD
H5 & Senywrlliy S WeummleSmH sl 155 & 60V 61T UM&I&TUUSGI
@QUMmensGWL LUMESTLLSMHSTES L (HLD6vev, Heripld @ bhH&emer HOL
QMWL Fensmigefler, GMILILTE GLeo&etler BHevedr, WIflMemgs WMMID
15160)608 & 60T6Mm L0 6M UL LIMGISTLILIGMEMTEHE|LD 3G LD.

BT LMHMID B FTFHS QO LI6vors6rfledr LG

2 UHET LV LUGH&Heflev QLetorsGer &MWL B LIULIETLITL 19607 (LD&60T60L0
BlFaIMTR&G6TTS 2 6Tamery. GOILILTES STmiym Fensmkisefley, GLIeTsseT
&by, Fm gemallevmer elleusFmulld, SHTVBemL LUFTWFILL, &H&TSTIID
LMHMID 2 eore] SWTLL CUTETN CHMeUHEHESHTH CHILILWITS [H5 SHem6TE
FMHSIETETETNT. @bHS QBHHESOMTET QSTLILTT, BT LUMMTHEGM, HH
Lr&EUTH  WLHmID  QeusTerll UTHLLSHemeT (WH06L siLiedlliLelF&e6rT
QLI6DTHGET QL& LD. FS GLoevTetoTemLn LIMTeneuUilev(River management perspective),
BH & SenTWflliL], SjemLLnevor G5 & & LD (Sedimentation) LDMMILD B BT LTS LIMTGH)
amWenal Fepsmsefler BT QUM Blemevemwiu]d (Community water access),
GO HevemeoT WD GBIIQWITE LIMTH &R eTmeT. 55 &6 &iflimss GLD6VTEoTetILN
QEWWIULTEHGUMSI, QLIETSH6T LIMSISGTLILTeT Beny CF&fles HeoorL STy
LILeooTld QFUIW Geuetorlqll @GLpBlemev gmUBGSEMS. @& euTserler 2 1 6o
Fenlnenwl AF&FLLCHTH), Hevadl, eu@BLOmeTd FFL(GIWD eUMUILIL&6T WMHoIDn
GO LUSSIESETE Fuall(hld CHISGHMSUID GoOmEHMS. G, @I
SjauFserfler aumpalleneull LUTH&HERMSI.
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BB &H6T CFFHLOML S VI QLIcvoTSH6efl6L FHLIM &SI
&M1& & M6l & @15 LD

GLTEFNmeT B GCLOEVTETOTEMD LIV FLOWMIGHET6L QLIEITHmM6T FH&HLINMS
LUTH&HRMS. 2 STyeorons, FLLNGITS et  &HPe| Blevssl
BILLLSMES GOmES AGHHYV6ETET HOTmHm6eT 2 VJFQEFWURIMS.
@sermey, e 19m& BT CFaflliLgmamer LUMTLUflu QUTMILIenL 6 MHmieTerT
QuevorseT UMgI&TUUTeT GBengs Heaom®LNgsEs BTl STJL Q&F606
G6u6voT L9 [Bl6trey

goUBGERMS. SHPN6G6T, GaUeTTeroT FEFMWETHIGET MHMID QS THMHETemn6
sPlasermey ghuUBb BH LrEUTH SO LULUBSGET T WCITEH WESSISES
SUMWSMS gHLGSHRMGI. gaeretle InmsLLL BCT FemLOWI6y, &(LD6| 560
Lomib Wn GSOLU CHmMa&HEH&HETH LWeaTUGSSILUOGSMS. G,
QaueaTerll  CUILHEU&HET QLEITHEMETULD  GLHNSHMETULD  F&HIOMS
LTS E&EHTmeT, g6y @QUIMens ITiSSMIG6TI0r GUMSI D 6UT&H6NT
UMSI&TUL, &&HMISTILD  WwmmId LUl CHMeUSHEHHETEr  GLMI
Blemevuiley 2IH 8 FaUT6LE M6 6TH TG & 6T 60T M 6OTIT.

GLosild, BH & & T WL LnMMID GLPedley G&FSD Liev B FTIOLILIM G LIGTTS6iT
GO 2 6Te] LDMHMILD QUBLOTETSHM&HTEH HOLIWD el HS&CSHTL L BIG&H6T, Flm)
afleusmuwl  BleumGeT MmN STUHL QUETHRIGET LSRN M.
BH&EHMIUIL LUMSISTLUUTT BT QUMD @ LBISET @)6VeVTney GLITET ey
Quevorsefledr 2 L6v SGemn GaD SHS&FHEGW. @&6rTev Hevall, &MWL
MHMID QUTIHETTSTT HLAIGHMEHEHHETT GBI GmmEPMmS. GLaILD,
Fflwmer BH CLeVTeoTemnld @6VeVMHEUMSI  Fepd WMHMID  S&HEMTSTY
BEOL(LNeM&E6T LIMTHESLILGeISTE Brme Lgen Crmulserfler <UmuwLD
B &HEH M.
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eteor@au, &Fiflwmeor BH  GOEVTEooTeNN  6TeOTLIZI  BHE  GLpedlulemey
UMSISTUUSMSTES DL (HLO6V6V, FeLNGmIGETIeT aUMDeITSTI0n, Gale6TTeuoremnin
ool  Ghwu B umssTleou 2 oHlu@ssiausneln Ws
R WIDTTHTGLD. FLLNCITS 06T &Ll HLOLLBSSH, B
DTHFUTLOLS SHSHHN, HHEHEHMIGHMET LUMSIGTHH00 WLMMID GeueTer
Geumeooremnemll  CLLUGSSH S CUTETM  BleMevSHSHTemDWITET B
(PNEHTONESIE  BLAINGHNGHEHET GOSN  SHFenneml  GmHS!
2,CIITE G WILDT6oT DM MmILD 2 mIG\Ulmeor FeLN & B15560)61T 2 (HEUMEHS
2 565 60TM6T.

& &erfledr LM TLILN6L G LI6voTss 6rfl6tT UG LIMSS LD

QuetoTEHeT  BH  Gevmesoremoulley QEFWMH MBI 60T LRIGHMS
oG Gall&HELILIL Galeor(hlD. gQeetlel Sjeurser Heoraifl Breuermigs enL 6o
QsTLie @@LusTey HULWES nlebd SeiLieiipld QLM MI6TET6T).
Sausefler URCHEML &Fepsds  IgliLemiuilevmer B  GLDGVTEIOTEMLN
R Eemer GCuald ealiLGSSID. WLI&ES &SLEUUTR &OSS!
GOLUBISERSHGD FUNHERGERHGL  alflilyarie ghuhSsuSHaild
SUFTEHET (P& LIMKIEG aUH &8 (L ULD. GLusYD, DT H(H 608, LD6voT LIMSISTLIL
mhmitd Brufigliy] u@Hsener (Watershed area) LUMSISGTULZE — GLITETM
QeuwmUMOseflewd QuUetrseT F@OLLEVTD.  QeueTemSSHMmasmer  (L6oT
sWMfllyser, Feps a&sFfléams eminliLgeT(Community warning  systems)
LOHMID  eusrs HLLLde geursefler umiGsmL] GCurleneu
THTQSHTETEHD T et 6T AFEFEHEGID. QL6ISET  SemevemLnullevmeor
FONFGLN GHUWESET STUIMOWTET BHE6ET 2 (H6UTE G 6US M Mo
G LBIGET (NTQT(HHS  FENGSBISGEETULD, HHHMETUD LIMSI&HTES
2 _He6l (LPLQULD.
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HS GLevmesoTemln &L L Miserfledr (p&&H WS SiaIlD

H55 GLD6VITEUOTENLD HL_L MBI 6T FeLNGHBIGEM6T LITSISTLLS I [5G 66l IS 60 6T
BleMeVSHETeMD WL 60T LIWeTLUGSSIUGH NN (NEH W LUBIG 61585 60T meor.
BHG&efer @uMmens allgalgeng(River profiles) WSeT mlmiagsev  GLIMETM
QFWLULTH&6T HH UileoT 6L L HemL (Flow pattern) LoMMILD HLGen(River behavior)
umn) oSsmflaeEprsE s eflaimar LUflgeme alphiGHRmg. @& GQeleTer
Geumeooremneml  GDLMGSTH UMTHGHELILL&HSnIQUl  FeLNG IS ETHE 5 T60T
SUTWBIGMET GMMES 2. FHaHMS. BHESHMT LMSISTUL  Lieollser
G\ IITLOMHIGET, afleuamul 516V MBI G5 6T DM MILD QUITLD TS TIT 1B & 60) 61T
SengwifliNeSmbsilD, Q6U6TeT S5 60 (HHSILD LITS51 85 T8 59 60T 0 60T.
Srilemwmer B HLLBIGET WI&HUTLOMLE GHMEHS LIV FeNSMHIG6T
LweTU®SSID BF Bifler HSI6ems LUMSH&HETES 2 56 Hearmer. Gain, HS)
Geumeoorenld (LW MHF sefledr  Hp B QUMD  Fepss aNPlliLemTiey
B HLLFF GHET L600TEH6M6TUID QLIGIITSGMETUID BHEF GLPOWmey LIMSIHTEHS
QUITMILIL]eooTI|L 60T QWL 2ansh@GelEHeTmer. @HS 62 (HMHI G 6m6ooTHS
WWOHFR&ET SHFHMIEFSGLL UMSISTLHmL WL (GWeeTsd BHew Frihs
FepsmiGefledr  UMHSTLL,  HeV6T  MMID  Blen6eVE 56T LN6mWILLD
2 MIFQF IR ETMmEDT.
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W19.0feniy

2,CIM& G WILDT6oT 55 & 6T 2, GIT& 5 WILDT6oT FeLN 5615560V 61T
2 (HOUMGHGHETMET. LILS6TET [  GLD6VITEI0T6mLOWLITETS, Qumiluiwiev
FI6 s emerT S ITevoT LY. FeLN &5 ) 60T | 6TS S o milieoTigerfleor
LmIsefllemuu|ld 2 6TermL &8 Geusoor(hld. GLIeoT&H6T BEH LMSIsTLL, BCTHSILI
UGS UmsismiL mmin Fend elWlliL|eoor e HLall]&end&kaefley LIBICHMS
aaeLl LUULLTeY, B Geumesorenn GCad  6uedlennWImersTeHea] W0
Bl60Y6V 5 & TEmDWIMTETS TSN WTMID. BH HErhsiLl LNpCss I L AL 6ev(River
basin planning), QeueTer LMGIGTLL WMHMID BH UTSISTUL HLLHiserflev
Limedl 6ot FLOGIIUGHMGL] GBI 61 55 60T [} TR ISV
SHMEV(NEMMEEHEEMTS BHG&ET B, 2 6006 LITSHISTLIL] IDMHMID &MMmIEFELO60
BMVGSSHTMNeMUL  QSTLIHS 6UpHIs  @ueld. Br  uUmsismLlle
QuUetoTEHeM6T UILILIBGS SIS LTeder FNGSIGEHMNEG R0 (WNTGTMMLID
LGV, &I1& BOE BHEOET UTSSETHS 2 oiGluwmer Hreuer
TR IHMVGHMS 2_(HEUTE G LD (PSS WILDMET LI WITGLD.

qHH . F.QQWeT UTTSSFTTS),
Krgw QumMluiwevmery,
H B S6iT GevmevoremioLl LN fley,

BIUMTFaTS 660 600TE: S 6ITLD.

World Water Day 2026 Olrrigation Department 91



Fepsd lgliuenLuleomer BIUUTHISTIN0 Ouenisefle LEIG

QuemTaEnHGL bHHBGW @RmLulsd @m Ufleés wours Weewly  siGuTpgiG
sTeIUGEAMG. SIpennm 2 05 BT Heomerd ‘B uTelenwpd”’ eTeim
OxrallCurmeied OCaTewiLTLUUBNS [BJ (WPETMWHHI Hlenmuiled CFemeuwmmmid
@ OQuewtewina HTeT CQUIHMLWTS H([hHSHISCMeT.

BT (paETmHHasH0 Guesmiseaiear sHameouih

BHoJ SiFHsD  LWSTUGSHIGeumFled  GQu(hHLD
umrld  Guewmidenen@Guw  FT(HWLD.  DISTDOTL
BCHrMUBEHEHBTHOID 2 _HTTEIDTS  FI6v0l
HMOUSHE0, FMOWd QFUIH0, (&6MNHBH60,
AL HHCHTLLLD QFUIHED 6160 DM HHILD
pmyBw  aHTUTTSHEH BDE@TMET.  Dp60T60
“BT  (pwaTmw G D’ aem  Cualu@

il < s / Gurgy OsmeTems UGBS
S RENPTENTE NS 2 pudenjsellsd  Quemisefler  umisefiy
‘ﬁmmm"@"wm'- - NI 5 55 steomseflsd s SiflsTeGe
S STeuTIUL LG AesTevty QuestT 61T 68T
umisefly @ evind 1Y) FIDLOHSUL L
QBTETNBBMEN  UGLILG  QUTHHBHLOMMG
TN S 2 _6U&LD W ES O I)
OaTLEIE W

. 9ISITLLD 6l (h5CHmeausEnEsTE L BB
. BenyLl uweTuh S b D QLI6TT B 61T
s sDBUTH eleugmTugHevd DHBD BT LLD
QFNSHBHIUMBHDH HTEIHIQUISTES 2 _6VT6NG.
| (psAWLDTS [SINEIIENG)) Mb3
SLMI(BHBEHBE (P MIleUFTUI FRISMISEHLD
{ oI5 FOWHSULL G  Fnl L EIG6TNILD
QLIEETEB 61T o _mitleTasenmasGeur
UM eneUWIT 6T & 6T Geum BTG Tl
a1, DpETED ey eleugm
FgRIBEIBaNL U  OQuewideT o mliefasenTaC  SmIsD  udlesdpTiser. Qg
augBounasss LOTHMLOTHC & ([hHSHCeues(HLd.

Gueriseflent FHmeouILLT6D gOUBLD LILIGITES6IT

@pplemev  Goad  sugeumL WGnemI(hD. B  (WeTeubhE  BULSeIsemeT  eudld@GL
OQuemisenen  GaYld 2adb@Galdbs Goauewi(hd. (WLSH & FnlLmgl, CuTsHeurs CUETISET
@eueuTmren UGHINBMeN UBIILUH FOUTEOHET HMMHBIH BHHFHID BT (LPSHTENLOSHHINIGHH 0
Quewisafilest umseily urflw  Geumplsemen  FLIQRHHHWD. 2 _FTrewiond  CUewIH6T
FHUBSSUULLTED BT (PpHTnHHIUGHemear Guoaid Fobsarons QFuUDUBSHS (LPIQULD.
Gueid GueideT cpeold Fepd aNHlyewTened alenaisHmaITs gnubHs (PIQULD.

@6VEIMBU|LD H(HLD

poy  SHsD vwSuBSHID  Quemiset, Bl  (pHEwHGHeUDd  upp  SLLTWID
SPoMSSILL  BeuswngwieuTseT. B @@ WLLGUUGSSUIULL  6UeTD. [BID  DIGHH6
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UTHIBTHS  BLOUQEMS  6I(HhBBTOI LT,  BTeN6T  [HOJLLD  DHLUJTEHET  [HLD
FhasHWUIDICY. @evmienad HOF@mId OF6OausHFHTeL HewMhHSH @ 6ueMdldHs BTH. LMD
alpFFulend  GHmmBeu dewLwimgl. ue QUi  (GH6NMEIGNMTEID  DIEN6NTEHBL (HSBEMTEVILD
AGUBSBUULL QFTfess Yl Gumed Omrela@d mThH, SMBSHILD Seupenm  HILD
Flwrs vweaTubhsHS SUNBITED HENLMID FHMEVBIPNE LOTMHEYD UTWILLGHEHET 2 _6T6NG).
1Bou Bemy HHHIOTE FFRWMT (HeMHOUIEL UTHISTULH BLO HMEOWTUl HL HLOWT(GLD.

sileysen gOUBSIHID elleneneyser

BLETLRED BmJ @J BLHd BBHbha
@ eGeuriy BLHINS O meui(h
QFevousm@ uTUISHTLHGM  QURHLLUITEYILD
LwSTU(BSSILGEDSE. RSHICeu  Fobseiomet
(WPEODULD Fal. SI6UUTDMENT 6UTUISBTEVSHENT
FHBLOTBIHTH UT&IBTHSLILL Geresvt(HLd.
wrore  QuepbuTeoner el (HLGU6TIS6T
FmIEeT el  sfleysemen  G&mL(HLO
GUsmu BT I9HemTHG6U  EUTUISHSTELEH N6
spuTpsd uweuhsHd  aumHEMTTH6.
aUTWIBTELSH6MND  GHUemuseT GCBTL (HeusbHTev

SimLUY goul(h BIUTWIFFE SmLLUUBLD, SHMLLUUBBTED euTuIbsTede GomL@duled
o LB goUBL, BHAT60 B aldJWTGD, B AFSHSLTGW. FHbse BIUFOTHH
(wemmuled aiewimen OQFevaiamiseT gOUBL. BRI lNTHHMET (& NMUILD.

PSBBL_[H UGSIHBeet (PoHEWSHHIOILD

BFLIUTFes RHIHBL_(H LG Hule0
uuWlFFQFIens wwOHMID eleuFTwid CFUIH60.
SI(HEl6D 266N UL 560 RH
UTWISETME0  &HOY  IBOT  @RSHIHSL(HLI
G uweTUBSHSIU(HLD algLd
4 sl LiuGEaDgl.

- Qe umeSleor urGUT(®H e
. oimaeupL oIl ((HBHTLLL  QFulsudlevid
gy BhHMBWINID SLTeud ST (HElTmeT.
83 96 fubs elLwwrs CsfibsTeid,
Qu(pLbUIT6VT6T LD TRIG 6T BFLUTEes
C @asdS B uGHWIBHBW  BLILGSTmeT,
| gewia] oammmIUESNE =~ @BeVGTS 6T
- OImel &(HSLILLLTeYILD @6ummTeL
' sreoliBumra ey umflw Al6m 61161 61T
gMUbBSHHOTD. 2 _HTyewions AHGS HLOULL wymEseiear GeauTdseT euTUISTe0H eI
oa(h(HEYUSTEL  EUTUWIHBTOHONT 2 MLBHOUTGWD SuTwd  sTeiliuGSmgl.  WwSHHw
BTUUTFeT HenemibdeNiD, LTBTe BHILUTFT Henewibaenid, aleugmul Henewurhbaerid 616
U60 SIJF HIMICUTRISET 6UUIED BleVmIBEHHEG almarhimerTear (Wpenmuiled Beny Csme(h
QFOUBHNHTH  UTWIHBTEOOBHEHD DiFH OBHTLIUTERT  6Jeneiil HL (HLOTEIBISEMETUILD  HL 19
SlUPenm HOL(PemML LUBHSHHD QFuidlerment.
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365 GmiyLd SOl L RH1HB_(H U@ HBmemu|Ld e R E S
UMTWMIGHSIGTeNeT.  @eleuToTel  @HIBSE(H  UGHBeT  HBlumFerd  QBTLFuTest
&L (HLOTEIEIBNEN  UTHIBTHEID UFTfEsa|6l  auenFumEsuBEDSH. DauDenm  HT(LHLD
INbE Dbd PHIHSE(H UGHBeNer (PoHHwsHleusHmad 2 6wy Geuewi(HLd.

aeBou  QuewmiaBerr APIHOHWWCeuTD B  FpPw  FHeumd  Quflw  elemeneysenen
gOUBSHID 6ITUNS 2 _OIfHH B HIHMEVBMEMUID, UTUISSHTEOHEMETUD  DIHEDIL 60T
QaTLFLemL W &L_(HLOMT 63T RIS 6 1TU|LD P35S (H UG SHBmemujLd urglsruGumd
gemerGwrenguyd U lBLSHHIGUTD.  eupomer B  HH  BILML B  FhHHOI(HLD
vweTuh AL eudl QFuIBsumid.

(D4, BHLD:- Qumrpuiweoremy. 6TLD. 6TL1. plerdestm, I LILIT S 601 &8 BH6MLD )
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