Advanced Short Course on Sustainable Management of Tank Cascade
Systems

Lesson Title : Community engagement and responsibilities in managing TCS

No of Hours (Theory) : 2 Hours

Lesson ILOs
1. Explain the concept of community engagement and its importance.
2. Discuss the steps in the engagement wheel.
3. Describe the steps in community engagement planning.
4. Discuss different approaches for community engagement.
Lecture Material
| Topic Content Method | Time
’l‘heconcept of o Cascade related community/stakeholders. | L&D 10min

¢ The term Community Engagement
includes processes adopted when working
with groups of people affiliated by
geographical location, special interest, or
similar situations to address issues |
affecting their well-being.

¢ Enabling stakeholders and the community | Q&A 20min
to be better informed sessions

e Reducing the level of misconception or
misinformation

¢ Encouraging stakeholders and the

¥ community to put ideas forward.

| e Enabling officials to gain a better

K‘ understanding of local needs.

- Helping to identify issues that may not
e been consldered otherwise,

unity

silient relationships between
community

Ct ln certain situations
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o Can be useful for community outreach or
to attract media attention for your project
or program.

Weakness:

« Attendance may be low. Stakeholders are
not likely to attend unless they feel
personally affected by outcomes related to
your project or program.

« Ifanissue or project is particularly
controversial, this may not be the right
method for engagement.

« Media publicity may be negative if the
meeting is confrontational or not handled
well.

2. Focus groups.
Focus Groups encourage discussion and

at work well when reaching out to smaller or
marginalized stakeholder groups. The

o active dialogue between members is
a3 enhanced when asked focused questions,

- and a comfortable environment is created.
i smngms
o This small group setting is an efficient way
A* ~ touse resources and identify important
| Bk =tigsues.
Il to Focus groups can be planned and
d to reach a specific group of
dhkeholders or developed around a
yarticular topic.
1 re is conflict, it can be handled more
' "*iﬁ-"a”%ismall group.

involve an experienced facilitator to
e process runs smoothly.
ps are not an effective method
re all stakeholders and
tives are represented.

3! !

a-
LY.l

Juestionnaires often ask
Fd}quéstlons to groups of
identify community
e useful for mass

T

?g@llate quantitative

""" results from
tdiﬂ‘erent
' xto
ople
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Surveys are not usually useful to identify
reasons behind stakeholder opinions.
They are not as effective in establishing
community relaﬂonsmpso developing
dialogue. Lt SO

Response rates maymmited» survey
rates are oﬁen less than 20%
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Activity 3.2.2 (Development of curricular for short courses)
(Sub activity 3.2- Preparation of interactive lecture material for short courses)
CONTRACT AGREEMENT
Terms of Reference and Agreement

Tis document outlines the terms and conditions for the preparation of interactive lecture materials
>r both short courses.

ties for preparation of interactive lecture materials for both short courses

Develop lecture materials for the short course.

“nsure that the content is clear, accurate, relevant, and aligned with the stated
jectives and intended audience of the course.

ize the materials in a logical and coherent manner to facilitate learning and

 hour lecture and the total payment of 150000 LKR will be
terial of 10 hours. Payment will only be disbursed upon

----------------------------------------

------------------------------------------

-----------------------------------------

wi®d
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Systems

3n 1 Applications of Indigenous Technology Knowledge and modern

B U pnologies in TCS
i o | A

' ‘.»' A Ho\‘r
b ‘.va .

A

: on and skill in the construction of irrigation
km long, has one stretch of over 16 km with an

s negotiated without the water stagnating, testifying
{ s many of such evidences to prove the wisdom
nk cascades.

¢ for centuries and are often managed
water distribution and management

ar cultivate all paddy lands
ditional water-sharing practice
gation water available in the
addy land extent among the
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In this case, the closest accessible extent of land that can retain water supply from the village
tank is selected with the consent of land owners, and each farmer will receive a proportionate
area of paddy land (based on total paddy land ownership under the tank) to be cultivated in that
particular season. Although there is a trade-off between personal economic gain and collective
welfare intention for the paddy-land owners who agree to provide their own land to be shared
among other fellow farmers, it could be observed that most of them prioritize the social value
of sharing limited water resources in times of scarcity.

ii. Dry seed farming (Kekulam govithena): ?‘L Ay 2 AL

Dry sowing of paddy seeds earl in the season is mfu'redg as Kakulam gowthena When dry
sowing is done in tank upstream areas, it is called Upland Paddy Chena (Vee hena or goda
hena) (IUCN, 2016). In the traditional Dry seedmg métbod, dry fields are plowed with the
traditional plough known as ‘Sinhala nagula’ to obtain dispersed soil and burry the weeds. Dry
seeds are sowed in anticipation of upcoming rains as soon as Fms begin to fall. After planting,
the ground is lightly tilled to combine the seeds with the soil.

3. Traditional tank maintenance and l'mnagement:

Indigenous knowledge often involves commnmty—basedy management systems where local
communities play a crucial role in the maintenance and operation of tank cascade systems. The
integration of traditional community-based governance can enhance the sustamabnhty and
resilience of the system. During the pre-colonial era, com ;qwned minor irrigation
systems were operated and managed by the rural community tt e Rajakariya System (a
system of compulsory labour; literal meaning ‘duty by the ‘primary management
responsibility rested with the chieftain of the village (Ga. e (
Village Council. The abolition of the Rajakariva System by th
in the neglect of village irrigation systems as well as the up

i. Shared responsibility (‘Pangu kariya’):

o b era
Farmers divide the maintenance works, such as tank bund S Ganal

cﬁx;al clearmg, bund repalr

have given rise to
ntire cascade by

e
L 1
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\des act as water storage and distribution systems. Conserving it ensures a consistent
water supply for both agricultural and domestic use. Proper management helps
- scarcity issues during dry periods. With that insight it is essential to facilitate

L bility ‘of the cascade through embedding the modern technologies as explained
gilie ) i

for optimal water use. Satellite imagery and GIS mapping can provide
r assessing the health of tank cascade systems.

4,

: Installing sensors in key locations within the tank cascade system can
ata qn water levels, water quality, and other relevant parameters. This
£ ’. n u declslon-makxng and proactive management.

‘ 'Support Systems: Utilizing data analytics and decision support
large datasets generated by modem technologxes This can

enablmg proactive management of water resources
t, a scasonal weather forecast pubhshed by the

optimize water usage within the agricultural
e dunng the seasonal cultivation planning

dations should consider the unique
the needs of the local communities
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; mced Short Course on Sustainable Management of Tank Cascade
= Systems

: Climate Resilience and smart livelihoods practices in TCS

L S
. N

eats, successive kings constructed extensive
d by natural streams, facilitating the flow of
these systems are not always adequately

‘ thing, and sustaining the local flora and
e of the tank cascade systems, along with
: e the growing impact of frequent dry

ic stability, and the overall well-

change. Agricultural systems,
ty and extreme weather events,

A
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i.  Diversification of Crops:

Cultivate a diverse range of crops that are adapted to local climate conditions. This can help
mitigate the risks associated with climate variability and ensure that at least some crops are
resilient to specific climate stressors.

The production system of the CTVS is circular and much diversified. It involves production
from the paddy field, home garden, upland crop field/chena (shifting cultivation), tank, forest
and the kattakaduwa. The paddy fields produce paddy; uplands produce other cereals,
vegetable, spices and oil crops; tanks produce fish and some edible plants; forests produce
timber and medicinal plants; home garden produces nuts and fruits; kattakaduwa produces
medicinal plants, material for making mats and some handicrafts (rattan, reed). The tank bed
during dry season, the scrublands, and the paddy fields during off-season, serve as grazing
lands for the cattle and buffalo. Further, farmers in the CTVS still cultivate few traditional rice
varieties such as Suwandel, Rathdel, Kaluheenati, Kuruluthuda, Kuru wee, Suduru samba, Kahata
wee, Pachchaperumal, Elankalian, Madathawalu, Hetadha Wee, Hondarawalu, Girisa, and Heenati.
Concerning the forest areas included in the area, several indigenous and protected timbers
can be found and are still conserved thanks to the sustainability of the system even if land
pressure leading to deforestation, is an actual threat.

This water management systems allows the farmers to produce several types of crops but it
also relies on forests. These natural parts provide fuel wood, medicine, timber, fencing
materials, household and farm implements, food, fruits, vegetables. Specifically, they harvest
raw materials from this vegetation for cottage industries. &

ii. ~Water Management:
Implement efficient water management practices, such as drip irrigation, rainwater

harvesting, and the use of water-saving technologies. These practices help optimize water use
and ensure a stable water supply, particularly during periods of water scarcity.

b o  Soil Health Management

ties in agricultural lands within a watershed can vary spatially, mainly due to loss
through erosion and washing off of agrochemicals with run-off water from
ns and getting them accumulated at increasing concentrations down the

_processes can eventually lead to increase in soil salinity in dry
affect the sustainability of different land uses in the watershed.

W

' almmd de system as |

" g
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: -ﬁerefore, implementing sustainable soil management practices to enhance soil health and
2 fertility is mandatory. Healthy soils are more resilient to extreme weather events, better at
retaining water, and support the growth of resilient crops.

iv. Agroforestry and Conservation Agriculture:

The agricultural system associated with the traditional cascaded village tank systems includes
both the traditional systems (traditional varieties, home gardens, cliena systems, native
livestock, etc.) as well as modern crop production systems (improved varieties, inorganic
fertilizers and chemicals, etc.). Much of agro biodiversity has been lost, subsequently exposing
the system to occasional shocks (pest infestation, dry spells, etc.). However, it is mandatory to

study about traditional cropping systems which had in traditional cascaded village tank
systems.

Chena, is a sequential agroforestry system whlch grows crops and trees in occupying the same
space. A large number of coarse grains such as maize, finger millet, foxtail millet, pulses, such
as mung bean, long bean and black gram, and vegetables are cultivated in chenas in a mixed
crop system. Coarse grains such as finger millets and maize, sesame, and green gram, beans
such as cowpea and long beans, melons such as pumpkins, ash melon, lady fingers, and
cucumber, and, chilies which are brinjals are commonly cultivated crops in chenas.

Large trees with food and timber value are normally preserved when clearing the land for
chena cultivation. Trees such as Wood apple (Feronia limona), Tamarind (Tamarindus indica),
Capok (Ceida pentendra), Weera (Drypetcs sepiaria), Palu (Manilkara hexandra), Kon
(Schileichera oleosa) and Buruta (Chloroxylon Swietina) are generally preserved. In addition to
food and other economic value, these huge trees are very important for chena cultivation as
farmers make their observation platforms on these imeg to avoxd elephant attacks.
Dry Zone home gardens, it is not as intensively used and diverse as home garden in the Wet
Zone of Sri Lanka primarily due to the lack ter. gardening can be defined as an
agroforestry system which combine trees crops anﬁ nals are grown together at the same
G pete for light, water and
h as Coconut (Cocos

B wsitmiting
RPC 50 i
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vi.  Capacity Building and Extension Services:

Provide training and extension services to farmers to enhance their knowledge of C“ma.fe-
smart agricultural practices. Empowering farmers with the skills to adapt.to changing
conditions is essential for building resilience. Many of the national and international cascade
development and rehabilitation projects suggested following areas which needs to more focus
when planning the extension programs.

* increase awareness on the nature of the local agricultural heritage and its distinctive
agro - ecological features as basis for dynamic conservation;

* assist affected villagers with better access to emerging niche markets for
natural /organic agriculture products as incentive for gradual transition to ec'ologically
sound agriculture (e.g. value chain analysis, improved post-harvest handling, value
addition/ processing and certification etc.);

* enable communities to identify low input, but marketable traditional crops and
varieties that can be reintroduced from ex-situ sources (e.g. Plant Genetic Resources
Centre) and multiplied and distributed locally;

* make available climate adaptive strategies including those that help address labour
shortage and provide crop insurance;

* implement strategies that can reintroduce backyard livestock/dairy production and
help improve soil fertility;

vii. Community-Based Adaptation Planning;
Engage local communities in the development and implementation of climate adaptation

plans. Local knowledge is invaluable in identifying context-specific risks and developing
tailored solutions.

viii. Market Diversification:

ture in most of CTVS areas is not able to compete effectively in the mainstream
markets. Land shortage and fragmentation, low knowledge of appropriate
hortage, high input costs and post-harvest losses are locally perceived to have
bility of local agricultural products.

mment to demonstrate the viability of tapping emerging
ultural products such as organically produced native
tions have not yet rea
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Activity 3.2.2 (Development of curricular for short courses)
(Sub activity 3.2- Preparation of interactive lecture material for short courses)
CONTRACT AGREEMENT
Terms of Reference and Agreement

This document outlines the terms and conditions for the preparation of interactive lecture materials
for both short courses.

Duties and responsibilities for preparation of interactive lecture materials for both short courses

1. Develop lecture materials for the short course.

2. Ensure that the content is clear, accurate, relevant, and aligned with the stated
objectives and intended audience of the course.

3. Organize the materials in a logical and coherent manner to facilitate learning and
understanding.

4. Incorporate interactive elements, case studies, examples, and practical exercises to
enhance participant engagement and learning outcomes.

A payment of 15,000 LKR per one hour lecture and the total payment of 30000 LKR will be made
for preparation of lecture material of 2 hours. Payment will only be disbursed upon successful
‘completion of all assigned duties and submission of required deliverables.

To receive the payment for their contribution, experts should supply their banking information

| below to facilitate the transfer of funds.

Holder's/ Contractor’s /Consultant’s Name : S0mal Shenina | Abeysinghs
Sommmexed sy | Bawle
Anuradhewrs

.........................................

nt Unit, Healthy Landscape Project
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Advanced Short Course on Sustainable Management of Tank Cascade Systems
No of Hours (Theory) : 2 Hours

Lesson I1LOs
1. Explain the simple terms used in Climate Change Science
2. Identify the climate change status of the TCS areas
3. Identify the TCS as a Climate Resilience Agricultural System
4. Discuss Climate Smart Technologies applicable for TCS
Lecture Material

First, it is expected students to understand the concept of climate change and variability in
order to comprehend the Climate Resilience in TCS .

To understand climate change, it is crucial to use a scientific definition of climate, understand
the difference between weather and climate, and study changes in the state of the climate that
persist for an extended period. Weather is the state of the atmosphere at a given time and
~place. The atmospheric values characterizing weather include temperature, humidity,
precipitation, cloudiness, winds, and barometric pressure measured at a particular location at
~ a specific time. It is expected to understand that the Climate is the average weather condition
a long period of time. In a broader sense, climate is the status of the climate
compnses the atmosphere, the hydrosphere, the cryosphere, the surface
nd the biosphere. It is also important to understand how the natural factors such
'tude, reflectivity of the Earth’s surface, distance from the sea and external

Climate change refers to a change in the state of the climate
v using statistical tests) by changes in the mean and/or the

and that persists for an extended period, typically decades or
as droughts, floods and extreme events are meteorologlcal

d prépare for, as well as adapt to, absorb
and extreme weather. Resilience can be
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as well as ensuring transparent and inclusive participation of multiple actors and stakeholders
in decision-making and management processes.

Tank cascade system itself has been identified as a climate resilience system where we can
face to drought, flash flood and high heat. One command area of TCS has become the
catchment area of the next downstream tank, indicating the recycling of water. Water in
upstream areas of the landscape is transfer to the downstream by utilizing several times the
same water which is a technique for drought mitigation under changing climate. Moreover,
small tanks distributed within the system help to surmount flash floods as these small tanks
collect runoff water specially at the upstream ends. Micro climate created by small tanks
within a TCS is a system resilient against the increasing temperature. This soothing
environmental condition is benefitted by all the living beings in the vicinity of TCS.

Since TCS are located in dry and intermediate zone of the country, present climate change and
future projections in terms of rainfall and temperature need to be briefly mentioned.
Ratnayake et al, (2023) showed that in TCS areas’ temperature exhibits warming of
approximately 1.0 °C during past periods (1970 to 2020). In addition, they expect that there is
a trend of significant warming by 0.020C/ year, RCP4.5 and 0.03 °C/year, RCP8.5 from 1950 to
2100. Moreover, the same study exhibited that rainfall (1970-2020) shows high interannual
variability but trends were not significant and less discernible. However, long-term projected
rainfall data (1950-2100) analysis detected a significant (p = 0) upward trend (2.0 mm/year,
RCP4.5 and 2.9 mm/ year, RCP8.5), which is expected to continue up to the end of this century.
However, Abeysingha (2022), showed that there is increase of rainfall in most of the stations
in dry and intermediate zone of the country though some of the stations it is not significant.
agnaddnmn, Abeysingha et al. (2023) showed that there is a higher probability of occurrence
(treme events (wet events leading to flood) in the dry zone. Further, Nisansala et al., (2019)
ﬁnt there is increase of high rainfall events attributing to the occurrences of high

gh temperature and high rainfall variability. Moreover, adaptation

igh rainfall variability, high rainfall intensity and drought will be

ce to the references mentioned at the end. It is expected to

ulture (CSA) within the TCS.

ntified as an adaptation action in NDCs (Nationally
: SnLanka. This has been identified as a

d;mg{to climate change that
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resilience, and reduce
Students are advised to dc
Reference materials y
Alvar-Beltran, ]., Elbaroudi, .\ reux, A Neretin, L. Soldan, R. (2021). Climate

Agncultuml 25(1), pp-1-13
DOI: http://doi.org/1040 |
- Abeysingha N.S. , Kularathne, KM KR. and Ray R.L. (2023) Assessment of

extreme rainfall ugh chart. Journal of Earth System
Science. https:/ /dc ) fas

fall trend in Sri Lanka, Tropical
pp.1-13.

Scanned with CamScanner


https://v3.camscanner.com/user/download

‘\. ——» NPT

i
————————

Activity 3.2.2 (Development of curricular for short courses)
(Sub activity 3.2- Preparation of interactive lecture material for short courses)
CONTRACT AGREEMENT
Terms of Reference and Agreement

This document outlines the terms and conditions for the preparation of interactive lecture materials
for both short courses.

Duties and responsibilities for preparation of interactive lecture materials for both short courses

—
.

Develop lecture materials for the short course.

2. Ensure that the content is clear, accurate, relevant, and aligned with the stated
objectives and intended audience of the course.

3. Organize the materials in a logical and coherent manner to facilitate learning and
understanding.

4. Incorporate interactive elements, case studies, examples, and practical exercises to

enhance participant engagement and learning outcomes.

A payment of 15,000 LKR per one hour lecture and a total of 60000 LKR will be made for the
preparation of lecture materials for 4 hours. Payment will only be disbursed upon successful
completion of all assigned duties and submission of required deliverables.

To recewe the payment for their contribution, experts should supply their banking information
mdleatetlibelow to facilitate the transfer of funds.

faw
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I Advanced Short Course on Sustainable Management of Tank Cascade
i Systems

Lesson Title : Ecological Process & Social Integration

by

_faooﬂitmn (Theory) : 2 Hours
mgln.

- 1. Demonstrate a comprehensive understanding of the complex ecological
~ interactions and processes within the Tank Cascade System (TCS),
! emphasizing the interdependence between natural ecosystems and
 human activities.
B2 'Bvaluate the social interactions within the TCS, recognizing the
- interactions between human communities, cultural practices, and the

sustainable management of natural resources.
UM 024
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Hydrological Processes:

« Evaporation and Transpiration: Forested catchments contribute to evaporation and
transpiration, influencing the hydrological cycle and maintaining water balance.

| « Runoff and Infiltration: Rainwater from the catchment runs off into water bodies,
while some infiltrates into the soil, affecting groundwater recharge.

Habitat Formation and Maintenance:

- m.m The interface between land and water, known as riparian zones,
provides habitats for diverse flora and fauna, acting as crucial areas for breeding,

foraging, and shelter.
= Forest Succession: Ecological succession occurs in forested catchments, impacting the
structure and composition of plant communities over time.

'-'.- , » Disturbance Events: Natural events like storms or human activities can cause
B disturbances, influencing the dynamics of both the forested catchment and the aquatic

Bmim. Changes in land use within the catchment can lead to soil erosion, resulting
' in sedimentation in water bodies.

J Sedmmt'l'ransport Sediments transported by water influence substrate composition,
 affecting the habitats for benthic organisms.

Spedu Adaptations: Flora and fauna in both the catchment and aquatic environments
~ exhibit adaptations to changing conditions, contributing to ecosystem resilience.
« Community-level Resilience: The overall resilience of the ecosystem is influenced by

il

1€ Me capacity of individual species and the interactions within the community.

-
i

i ginlaeractlons with pollinators such as insects and birds.
t, including birds and mammals, play a role

'shore carbon in
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uman settlements and activities influence land use, affecting the
the catchment and water bodies.

‘within the diverse and complex TCS. These
, lheir cultural practices, livelihoods, and
1e key social interactions include:

PR 1|
' g:v,:ter bodxes for domestic, agricultural, and
‘can arise among different user

i < ).
1. Social interactions occur among
n providing services, such as boat

knowledge about
and fishing practices.
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Livelihoods and Agriculture:

e The catchment areas support agriculture, and social interactions revolve around
farming practices, land use, and agricultural livelihoods. Water availability and

quality are critical factors influencing these interactions.
Urbanization and Development:

» Human settlements may expand and undergo urbanization, leading to changes in land
use and increased demand for water resources. Social dynamics related to urban
development can influence the ecological balance of the system.

Environmental Education and Awareness:

* Social interactions may include environmental education programs aimed at raising
awareness about the importance of preserving water bodies and forested catchments.
These programs involve engagement with local communities to promote sustainable

practices.
Community Resilience:

» Social networks within communities contribute to resilience in the face of
environmental challenges. Mutual support systems, community-based disaster
preparedness, and adaptive strategies are important aspects of soaal interactions in
the context of environmental changes.

.

Governance and Decision-Making:

¢ Social interactions occur in the governance and management of natural resources.
Local councils, community leaders, and government authorities engage in decision-
making processes related to water use, conservation, and development.

Social Equity and Justice: i

. m (Hsh'lbuﬁm of beneﬁls and burdens associated thh water resources can lead to
' y ter .and addressing the
1 ke”y consxderahons
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Short Course on Sustainable Tank Cascade Systems
_"Lesson Title : Ecosystem Development

‘No of Hours (Theory) : 2 Hours

‘Lesson ILOs : s ‘J,

1. Describe anthropogenic ecosystem development and distinguish it from
natural ecosystem development by identifying key characteristics, such as
human interventions, altered species composition, and modified

. dxsturbanceregimea. a3t
L e e

2. Explam the various. ways in which human activities impact ecosystems,

including the mtroducii n of non-native species, habitat modification,

alteration of biogeoche m @] | cycles, and the creation of novel ecosystems
Lecture Material : "“7 =y
LW
ECOSYSTEM DEVELOPMENT ’mm/uu b 1y

'0

Ecosystem development refers to the process by "‘hichan ecosystem undergoes changes and
matures over time. It involves the successi ecies, the establishment of various biotic
and abiotic components, and the evoluﬁon{ . h}'ﬁerachons within a given area.

Ecosystem development can occur naturally ov_’ ong perioc [’"or be influenced by various
factors, including disturbances, climate changes‘*aﬁd \ activities.

T34 ; Iy
DEVELOPMENT OF TANK CASCADE ECOSYSTEMS

When an ecosystem is developed through long-term human
of Tank Cascade Ecosystems, it often differs sxgmﬁcan‘

ways. Human activities can alter the composition, s’i‘ti?
leading to what is commonly referred to as anthropogenic ¢

FACTORS CONTRIBUTING TO DEVEIDW OF°
Species Composition L !
Hnman mhervenhons can introduce non-naﬁve

ventions such as the making
al ecosystems in several
ioning of ecosystems,
ltered ecosystems.

"ADE ECOSYSTEMS

reyrer )‘;B _v- -'('-

calc
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Human activities, such as industrial processes and agriculture, can significantly impact
biogeochemical cycles. Excessive nutrient runoff, pollution, and altered water flow can affect
the cycling of essential elements like nitrogen, phosphorus, and carbon.

Eutrophication
The input of excess nutrients, often from agricultural runoff or urban areas, can lead to
eutrophication in tanks. This can cause algal blooms, oxygen depletion, and changes in aquatic

ecosystems.
Introduction of Novel Ecosystems

Human interventions may lead to the creation of entirely new ecosystems, such as agricultural
landscapes, urban areas, or managed forests. These ecosystems may have different ecological

L dynamics compared to natural ecosystems.
) Disturt Reci
Human activities, including logging, mining, and agriculture, can impose different

‘disturbance regimes on ecosystems. These disturbances may be more frequent, intense, or of
=1“&.:&& nature than natural disturbances, impacting ecosystem development and

climate change is a global factor influencing ecosystems. Changes in
ipitation patterns, and extreme weather events can have widespread effects

habitat fragmentation, isolating populations and disrupting
;.affect the movement of species and their ability to adapt to

system services compared to natural
food production services but may
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Activity 3.2.2 (Development of curricular for short courses)
(Sub activity 3.2- Preparation of intevactive lecture material for short courses)
CONTRACT AGREEMENT
Terms of Reference and Agreement

This document outlines the terms and conditions for the preparation of interactive lecture materials
- for both short courses. Duties and responsibilities for preparation of interactive lecture materials

» T

.. 1. Develop lecture materials for the short course.
- 2. Ensure that the content is clear, accurate, relevant, and aligned with the stated
gL objectives and intended audience of the course.
3. Organize the materials in a logical and coherent manner to facilitate learning and
$ understanding.
‘ Inoorporate interactive elements, case studies, examples, and practical exercises to
~ enhance participant engagement and learning outcomes.

er
of 15,000 LKR per one hour lecture and a total of 30000 LKR will be made for the
“lecture materials for 2 hours. Payment will only be disbursed upon successful

_ omp Il assigned duties and submission of required deliverables.
= g

"‘ent_fpt their contribution, experts should supply their banking information
fmhm the transfer of funds.

.' ?«ohmem s /Consultant's Name : SARATH. P. EKANAYAKE
COMMERCIAL BANK
Kandy

v ;8030406901

es the right to terminate the contract at any time if the contractor
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 specific restoration intervention needs at field level.
an of ecosystem restoration inline with the field situation.

al characters that demands corrective actions.

yration tasks with wetlands & upland components of TVCS.

MODE OF ASSESSMENT
DELIVERY e
Lecture and Quiz (online tool
discussion based)
Lecture and Quiz (online tool
discussion based) k)
 |Lecture and Quiz (online tool
discussion based)
4. Factors behind | Lecture and Quiz (online tool
| discussion based)
5. Planning of eco Lecture and Quiz (online tool
based)
Quiz (online tool
based)
Quiz (online tool
based)
Quiz (online tool
based)
Quiz (online tool
based)
Quiz (online tool
. based)
| Assessment will be
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Goonatilake, S. de A., Ekanayake, S.P., Perera, N., Wijenayake, T. and A. Wadugodapitiya (2015).
Biodiversity and Ethnobiology of the Kapiriggama Small Tank Cascade System. IUCN programme
on Restoring Traditional Cascading Tank Systems Technical Note # 2. Colombo: IUCN, International
Union for Conservation of Nature, & Government of Sri Lanka. vi + 189 pp.
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Activity 3.2.2 (Development of curricular for short courses)
(Sub activity 3.2- Preparation of interactive lecture material for short courses)
CONTRACT AGREEMENT
Terms of Reference and Agreement

This document outlines the terms and conditions for the preparation of interactive lecture materials

for both short courses.
‘, e Duties and responsibilities for preparation of interactive lecture materials for both short courses
.]_1 “|I|: : # '.L;_ 4

1. Develop lecture materials for the short course.

2. Ensure that the content is clear, accurate, relevant, and aligned with the stated
3 ectives and intended audience of the course.

anize the materials in a logical and coherent manner to facilitate learning and

'L. 4
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Advanced Short Course on Sustainable Management of Tank Cascade
Systems

Lesson Title : Institutional & legal framework in managing TCS
No of Hours (Theory): 2 Hours
Lesson ILOs : After completion of this lecture, the students should be able to,

- 1. Explain the importance of law for Sustainable Management of Tank

A Cascade Systems

2. Identity the key institutes and their legal backgrounds regarding the
- Sustainable Management of Tank Cascade Systems

‘3. Demonstrate the obedience to the mandates of the legal frameworks of
key institutes that relate to Sustainable Management of Tank Cascade

SIS

Mode of Delivery | Assessment
Lecture
and discussion Quiz (online tool based)

! Lecture
s, covered and discussion
f [ Supplementary
document: Act] Quiz (online tool based)
Lecture
and discussion
| [Supplementary
document: Act]
Lecture
-and discussion

[Supplementary
document: Act]
Lecture Assignment
and discussion

it
nd discussion

Quiz
(online tool based)

-.,.'

s forest, land and wild life
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-7

Detailed description
1: Introduction to the legal system in Sri Lanka

[ What is a law, Legal system organization, acts/bills, constitution and statutory provisions]

What is a law?

A law is a formal rule or set of rules that is established and enforced by a governing authority,
such as a government or an organization.

Laws are typically written down and codified, and they can be enforced through a variety of
means. including fines, imprisonment, and other penalties.

Legal system organization

The Judiciary is a Vertical Courts System: the Supreme Court is the highest and final court of
law. The Appellate Courts comprise of the Supreme Court. the Court of Appeal and the High
Court. The Courts of First Instances are the High Court, the Commercial High Court, the
District Court and the Magistrates' Court.

Court System of SL
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N s is a formal written enactment produced by a legislature, such as Congress
Parliament of Sri Lanka.

g laws, or repeal laws.

< s

types of law, but they use for different purposes and have

niry. They establish the fundamental principles and
ts and ‘liberties of citizens. Constitutions are

such as parliament. They are typically less
are easier o amend. Statutes can be used to

amend the law relating to forests, the
"Ordmance has been amended several

e ted forests in Sl'l Lanka. They

[2

on and recreation.

communities. They

or for any other
C mg any other
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o Cutting. marking. lopping, girdling, tapping, or injuring. by fire or otherw isc.
any reserved tree in any forest.
Collecting or removing or transporting sand., soil. or stones.
Kindling or keeping or carrying any fire or causing the Kindling of any fire or
allowing any fire to keep buming or to spread.
Trespassing of cattle.

¢ Poisoning of water.

e Hunting.

This is a powerful act: For instance. The Ordinance also establishes a system for
the regulation of the felling and transport of timber and forest produce. It requires
that all timber and forest produce be marked with a forest officer's hammer before

it is transported out of a forest. It also prohibits the transport of timber and forest
produce at night without a permit

The Forest Act also includes a number of provisions for the punishment of those
who violate its provisions. These punishments can include:

e Fines
e Imprisonment
e Confiscation of property

In recent years. the Sri Lankan government has taken a number of steps to
strengthen the enforcement of the Forest Act. These steps have included:

e The establishment of a special police force to combat forest crimes.

e The creation of a number of forest courts to expedite the adjudication of

The enactment of a number of new regulations to protect forests.

e Despite these efforts, deforestation remains a serious problem in Sri Lanka.
~ The government needs to continue to take strong action to protect the
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 these specific punishments, the Forest Act also provides for the
any property that is used to commit a forest offense.

rdinance (FFPO) is the primary legislation governing the
fe n Sri Lanka. It was first enacted in 1937 and has been

mﬂw prohibits the hunting and trade
d cases where it is authorized for specific
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. F«hwmg.dming.killh'.u‘

\ ﬂfﬂ’leFFPO the

offender shall be liable on conviction to exceedmg two
\matoal‘menotlessﬂunnM, g rupees fifty |
thousand or to both such fine and : - } ‘

« For possessing. transporting, or selllnn e wildisierpaNineiiolation of the

FFPO. the offender shall be liable on
exceeding one year or 10 a fine not less !
rupees twenty thousand or to both such fi

» Fordestroying or damaging any wildlife ,
dullbelnabkonoonvncuontonnpnsonmeut ora
aﬁnenotlessthanmpmonclhwsandﬂld
both such fine and imprisonment.

.
In addition to these specific punishments, theFFPOalsoprow
property that is used to commit a wildlife offense. L M .!r o

g,

The Sri Lankan government is committed to protecting the country's

However, wildlife crime remains a serious challenge. and the goven
take strong action to protect the country's wildlife. 1 5

thironmentAnthmty
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e Management Division.

environmental impact assessment (EIA) certificates: EIAs

elping Sri Lanka to adapt to the
iety of programs. such as the
md?ﬂ:

ironmental education to
cation is designed to raise
e people to take action to
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\ fl“.

itles. conflicting

have led to land
. Compensation or

‘_-l

o LY - r'mhf’lQ: "-
KeyleRJghtsmSn anka 4‘» o

(ltn‘

Civil rights in Sri Lmka
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o Freedom of Assembly: Freedom of assembly is enshrined in Article 14(1)(c) of
the Sri Lankan Constitution. This right protects individuals' freedom to
peacefully assemble and hold demonstrations.

Court System of SL

A SR o) Magistr
Primary Court m 5SS S agistrate

Courts

6. Institutional structure
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Local authorities

There are 330 local authorities in Sri Lanka, comprising 18 municipal councils, 42
urban councils, and 270 pradeshiya sabhas (rural local authorities). Local authorities
are responsible for a range of matters, including sanitation. water supply. and roads.
They are headed by a mayor or chairman, who is elected by the local council.

National Level President

~ \'I:m of Ministers

Provincial Level Govemor

Chief Minister (CM) Board
of Ministers
District
Comaitl g Government
ttee
Chairman = CM Agent (GA)
Secretary = GA °
‘ A
Pradeshiya
Sabha
(Rural LA). Planning

v
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gent (GA) serves as the chiel administrative officer of a district, acting as
ent's representative at the local level. They are appointed by the President
's overall development and governance.

erformance of local government bodies.
igémmt coordinator during emergencies.
.e\. s

1 the division.
uch as education, healthcare, and

Il authority over
's activities and

e
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Activity 3.2.2 (Development of curricular for short courses)
(Sub activity 3.2- Preparation of interactive lecture material for short courses)
CONTRACT AGREEMENT
Terms of Reference and Agreement

This document outlines the terms and conditions for the preparation of interactive lecture materials
for both short courses.

Duties and responsibilities for preparation of interactive lecture materials for both short courses

—
.

Develop lecture materials for the short course.

2. Ensure that the content is clear, accurate, relevant, and aligned with the stated
objectives and intended audience of the course.

3. Organize the materials in a logical and coherent manner to facilitate learning and
understanding.

4. Incorporate interactive elements, case studies, examples, and practical exercises to

enhance participant engagement and learning outcomes.

A payment of 15,000 LKR per one hour lecture and a total of 135000 LKR will be made for the
preparation of lecture materials for 9 hours. Payment will only be disbursed upon successful
completion of all assigned duties and submission of required deliverables.

To receive the payment for their contribution, experts should supply their banking information
indicated below to facilitate the transfer of funds.

bl deu

‘Holder's/ Contractor’s /Consultant's Name : . S5, Nivmone €

........................................

lil? o . .DoC

.....................................

SO O SO BT

¢ reserves the right to terminate the contract at any time if the contractor
s or breaches any terms and conditions outlined herein.
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Advanced Short Course on Sustainable Management of Tank Cascade
Systems

Lesson Title: Sustainable Water Management Strategies

No of Hours (Theory): 3 Hours

Lesson ILOs:

1. Identify the importance of sustainable water management in tank cascade landscapes
- 2. Discuss the effectiveness of traditional and contemporary water management
it ,Qg ~ technologies in the tank cascade landscape

| i3 Evaluate the ecological impact of traditional and contemporary water management

wilr

-

water user, depends on sustainable water practices to ensure
, contributing to global food security.
i "l

r use in agriculture is vital for crop yield and productivity.
ers optimise water resources, reducing the risk of crop
 depend on water for various processes. Sustainable

~water supply for industrial activities, preventing
} \f.]l\“
water management includes measures to mitigate the

nd floods. Proper water storage and distribution
ble water management is closely hnked to
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- 4 :
VL. T T TE L T
5 i 'j' "l(. t"- :

Social Equity: Sustainable water management promotes equitable access to water resources,
ensuring that communiities, especially vulnerable ones, have access to clean and safe water for
their daily needs. Involving communities in water management decisions fosters a sense of
ownership and responsibility, leading to more sustainable andlocal]y adapted solutions.

Environmental Conservation: Proper water management protects ecosystems and their
associated flora and fauna, preventing habitat loss and degradation. Sustainable practices help
prevent water pollution, maintaining the quality of water bodies for both aquatic and human

life.

In summary, sustainable water management is essential for the well-being of ecosystems,
communities, and economies. It ensures the responsible use of water resources, balancing the
needs of present and future generations while considering the intricate interconnections
between water, the environment, and society.

Title 2: Traditional and Contemporary Water Management in Tank Cascade Landscapes

For a long time, the dry zone settlers of Sri Lanka have real ;j;"; | that the prerequisite to life
and culture in any form in Sri Lanka's dry zone is the water reservoirs and the intricate
network of channels that water the land. Hence, the primary feature of the traditional farming
system has become the artificial small reservoirs (village tanks), which are constructed by
damming river tributaries or streams. Mini watersheds reflect the water management skills of
the ancient people. "A 'cascade' is a connected series of tanks organised within micro-
catchments of the dry zone landscape, storing, conveying and utilising water from an
ephemeral rivulet (streams)" Village tank settlements have been the backbone of the dry zone
civilisation in Sri Lanka since ancient times. These small tanksﬁné( tbelr best expression across
the various landscapes of the Dry zone. At the same time, thesmalltank systems have always
occupied a priority place in our national heritage and conscience. It symbolises our earliest
human settlement with the well-known cultural trinity: the Wewa (Tank), Wela (Paddy land),

and the Dagaba (Buddhist temple). |
The diversity of the ecosystems provided a natural setting fox".tlfigja‘tiigptation of an agricultural

system capable of producing foods to sustain the population. Traditional wisdom in
W and the living have not evolved within a few decades. This long-time-tested
knowledge has created an environmentally adapted, disaster-tolerant, and sustainable living
ystem. Their agriculture had been adjusted to absorb climate changes by shifting the
time and selecting farming practices. They cultivated chena and paddy lands
to the seasonality of rains; thus, at least, they could get a successful harvest from

.ﬂl."ﬂ‘_ ] :,,-f_ﬂ"[‘;; o

ontrol and regulate
ater, they reduce
and downstream.

ra'ge capacity
sembled marshy
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land with numerous semi-aquatic fauna and flora, In addition, check dams had stored excoss
water in the upper catchment before gradually releasing it to the tank during the dry season.
~ Check dams promote groundwater recharge by allowing water percolation into the soil,
‘_'_;,;.. ~ Groundwater recharging is essential because groundwater is vital for agriculture and

5 Wﬁc use,

b pplng Small tanks (Kuluwewa and Kayanwewa): Small, silent-trapping tanks have been

ructed inside the catchment forest. The water in these small tanks was not used for
ural purposes but had a fundamental role in trapping silt and regulating the water

» main tank. These tanks were structurally simple, usually surrounded by the forest
y sluice gate. The groundwater table, subsurface water flow and river base flow
rented using these tanks, which were further useful as a water source for the forest
and wildlife. These silt-trapping small tanks were not common to all small tanks
found in relatively large tanks in TCS.

1): Waterholes were located near the tank inlets and mainly acted as a
dlife and livestock. In addition, waterholes provide benefits such as
Ilon and conservation of macro and micro aquatic fauna. During

n in this segment. The sediment filter (Perahana) is part of the
tmdet the tree belt to filter the sediments and other debris

ak monsoons. The bethma cultivation practice is the
hen the farmers can not cultivate the entire paddy
nk. In order to balance out this inequality towards tail-

e. This Bethma practice ensures that tail-enders get
N seasons of scarcity, so it ensures a part of their
d up entirely abandoning paddy cultivation for

p the bund, clearing the bund of
_g minor repairs in case they are
| particular tank's command area is
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of such a size that work on them can be completed by one or two persons in one day. After
division, those sections are allocated to the participants in the rehabilitation works with the
supervision of the farmer organisation and local responsible authorities. The pangu .method
reduces the cost, creating a sense of responsibility, ownership, and accountability. The
performance of works is of good quality, and working together could strengthen social
cohesion. Nevertheless, regular maintenance attending to all repairs ultimately could

contribute to efficient water management.

Dry sowing method (Kekulama Method): Farmers advance the cultivation time using early

seasonal rainfall when they feel the tanks may not fill up to cultivate the command area. By

experience, they estimated that if September (20 intermonsoon period) receives higher

rainfall than usual, the total Maha seasonal rainfall will not be to fill the tanks. Dry paddy

sowing in fields is known as kekulama in Sri Lanka. When dry sowing is done in the uplands

of the land catena, it is referred to as vee hena or goda hena. In the traditional kekulama method,

the dry fields were ploughed with the country plough (sinhala nagula) to obtain dispersed soil

and bury the weeds. At the inception of rains, dry seeds were sown with the anticipation of
more rains soon. After sowing, the land is shallow-ploughed to mix the seeds with soil.
Sometimes, when the fields became adequately wet, the same kekulama could be practised, but
sprouted seeds had to be sown instead. In some paddy tracts and under some tanks, certain
sections were sown to kekulama, and then when the tanks were full of rains, other sections
were sown having done the normal wetland land preparation. Recent studies found that
adopting kekeluma method would lead to low irrigation requirements as a considerable
portion of effective seasonal rainfall is used for the cultivation.

Kekulama (dry sowing), Bethma (shared cultivation), etc., are the best examples showing how

they could avert the effects of drought on their farming. Traditional communities tried to
conserve soil, water, and natural habitat. Food security was one of the in-built aspects of their
culture. They never practised groundwater use for agriculture, and it assured water security.
Adequate dead storage was found in tanks to be used during dry periods for all purposes and

had been the only water source for cattle and wild animals. There was a broad diversity in

flora and fauna, and the water availability in the tank during the dry period assured their
survival. Sharing resources equally and the equity of ownership were the most striking

~ features of their culture, which led to building up a peaceful and sustainable rural society.
- ~ Environmental pollution was not a topic for discussion. With the disappearance of the
- features discussed above, the whole system was subjected to deterioration socially, physically,

lly, leaving them vulnerable to disasters.

- ny
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e allocation. Precision agriculture, drip irrigation, and sustainable crop selection
farming practices. These innovations reduce water consumption, enhance crop
‘promote long-term agricultural sustainability.

‘lﬂf.
!
y Irrigation Methods

irrigation methods are crucial for sustainable agriculture, especially in
or scarcity is a significant concern. Traditional flood irrigation methods for

- ower water level in the fields, typically through intermittent
hown to increase rice yields with less water.

cultivation involves growing rice plants under non-
er cereals like wheat or maise are grown. This method

: Tdes an excellent opportunity to easily switch
anging the bunds or any other kind of land

' ation systems of all systems
tro of the water amount and
p_azed to other irrigation
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systems regularly. Drip irrigation or trickle irrigation is a type of pressurised irrigation system
that has the potential to save water and nutrients by allowing water to drip slowly to the roots
of plants, either from above the soil surface or buried below the surface. The goal is to place
water directly into the root zone and minimise evaporation. Drip irrigation systems distribute
water through valves, pipes, tubing, and emitters, Depending on how well designed,
installed, maintained, and operated it is, a drip irrigation system can be more efficient than
other irrigation systems, such as surface or sprinkler irrigation. Sprinkler irrigation is another
pressurised irrigation method that applies irrigation water similar to natural rainfall. Water is
distributed through a system of pipes, usually by pumping. It is then sprayed into the air
through sprinklers so that it breaks up into small water drops, which fall to the ground. The
pump supply system, sprinklers and operating conditions must be designed to enable a
uniform water application.

Smart irrigation: Smart irrigation is a method of using science and technology to save water
in irrigation. It contains weather sensors, soil sensors and various controllers. The sensor
monitors the current weather conditions, and the controller controls the water valve to open
or close. Scientific judgment on whether, when, and how much water is needed. It is suitable
for water-saving management in lawns, farmland, landscape and other areas. The smart
irrigation system integrates technologies like the Internet of Things, mobile Internet, and
remote sensing monitoring. Remotely control valve switches wirelessly and provides plants
with the rightamount of water according to soil type and weather conditions to save irrigation
water. Smart irrigation technologies can maximise irrigation efficiency by reducing water
waste while maintaining plant health and quality.

Mulching: A mulch is a layer of material applied to the soil surface. Reasons for applying
mulch include soil moisture conservation, improving soil fertility and health, reducing weed
growth, and enhancing the area's visual appeal. A mulch is usually, but not exclusively,
S ‘organic. It may be permanent (plastic sheeting) or temporary (straw). It may be applied to
bare soil or around existing plants. Mulches of manure or compost will be incorporated
- naturally into the soil by the activity of worms and other organisms.

: Rainwater harvesting involves collecting and storing rainwater during
in irrigation or other uses. Roof catchment systems and surface collection
nwater into storage tanks or reservoirs, providing a supplementary
‘Rainwater harvesting systems can reduce dependency on
istainable and cost-effective water supply.

Scanned with CamScanner


https://v3.camscanner.com/user/download

N 2, it does not percolate to the aquifers. Artificial recharge is also defined as the process
J ):oy wl\lch groundwater is augmented at a rate exceedmg that under the natural Londmon of

‘l'i" 1.

'l‘iﬂe& Iimlngleal Impact of Water Management Practices

Ti"_!_ 2

nent practices have significant ecological implications, influencing the health
and bahm#mysten's. How water resources are used, allocated, and conserved can have

positive and negative impacts on the environment.
Habllatmwm-mamged water resources can create or enhance habitats, supporting

We 5, for example, provide critical habitats for various species and
y. However, alterations to natural water flow can lead to the loss or

ation: Suslamable water management practices prioritising ecosystem
' conservation. Conserving natural water sources and
mamhm a vanety of plantand ammal specxes Over-extractlon

» ﬂ)eclﬁcwater conditions, may be at risk.

f“l e 11

L

- management practices like wastewater treatment and
vater quality. Clean water supports aquatic life and reduces
ion from agri‘cultural runoff, industrial discharges, or

r without adequate recharge can lead
aquatic ecosystems dependent on

contribute to climate resilience
weather events. Wetlands and
ated challenges. Poor water
e change. Increased water
n stress ecosystems.

ed waste management

Scanned with CamScanner


https://v3.camscanner.com/user/download

or urban development can lead to sedimentation, negatively impacting aquatic ecosystems
and reducing water clarity.

Sustainable water management practices that consider ecological impacts are essential for
maintaining the health and resilience of ecosystems. Balancing human water needs with
ecological requirements is crucial for achieving long-term environmental sustainability.

Teaching Aids: Powerpoint presentations, Videos

Teaching methods: Lecture, Discussion

Assessment:
L. & Asha'tquizon the key concepts discussed during the lecture, encouraging students to apply
." gamed knowledge to real-world scenarios in tank cascade landscapes.

- J
IF \

2, N; Pushpakumara, D.K.N.G. Ecology of Ancient Tank Cascade Systems in
]g;mal of Marine and Island Cultures 2013, 2 (2). 93-101.
) __umc 2013.11.001

'M.K.N. Sustainable Management of Malwathu Oya Cascade-
s, Journal of Agricultural Engineeing 2014. 1 (1) 81-85.

PB., Kadupmya, I-IK Kanyawasam, C.S.; Hunter,
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Advanced Short Course on Sustainable Management of Tank Cascade Systems

‘Lesson Title : Overview of TCS

No of Hours (Theory) : 3 Hours

"'1 ; la,la-ellacmll.Oa :

. l‘ R completion of ﬂus lecture, the participants should be able to
‘_\ﬂ'f B

[y v Understand the Concept and the importance of Tank Cascade

5 h\ & "~y Syste‘ns
LR Idenhfy the Components and their roles of a Tank Cascade System

! pﬁSti,l.anka has been home to a historical hydraulic civilization since
ly 5th century B.C. This civilization developed distinctive strategies for water

P _1 esou anagement, aiming not only to address the water needs of the region but
i  h 'drauhc culture The empirical knowledge and indigenous

1 s -

l L

=% ' ¢ some of the world's oldest and most successful resource

'k manage act Ho_wever, it is only in recent hmes that the wealth of

a. of Irrigated Aria)
;ha of Irrigated Aria)
- (Agrarian Service Act,1979)

ng small valleys in the undulating
e" was formally introduced by
xplanation for the network of small
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tanks leading to large reservoirs that persistnkicbn em
Bandara (1985) defined a 'cascade' as 'a connected series of v

organized within a micro-(or meso-) catchment of the di‘y zone landscape, storing,
conveying, and utilizing water from an ephemex'al rivulet; Each of these cascades
delineates a distinct small watershed or meso-calﬂmlmt rangmg in extent from 13 to

26 km2 with an average of 20 km2. s

Initial civilization of Sri Lanka dates back to 543 BC with the arrival of Prince of Vijaya
from North India. He initially married to Kuv i, @ ,,%{??‘.‘ 8 an indigenous tribe,
and Vijaya became the first King ofSanlm_; Heoo lonizec mnverbanks in the dry

=

zone of Sri Lanka. The earliest medium-scale irrigation reservoir (surface area of 107

ha) that can be identified with certainty, which was built m:’ﬁ’ﬂﬂ BC, and remains
Vorld ] :_;___.'}ofAnuradhapura
Thereafter, about 30,000 tanks have been b‘mr;m}g.lan; sut 40,000 km? in
the dry zone. Some of them have been in operatiém tinuously for

years. Approximately 7620 small tanks with an irriga

operational at present.

The tank cascade systems (TCSs) of Sri Lanka evolv millennia. Therefore,
ﬂzymmwnatmahzedandbomdtothedryzon Sri Lanka. As well
as providing irrigation water, TCSs have impacted mate by creating cooler
habitats, enhanced the biodiversity and agrobi : the way for a
unique decentralized social system in Sri Lanka where ave held the highest

- social rank. It is suggested that 3rd to 7th centmy nd
lg'i)dwhere ancient irrigation tedmOIOgywas od

1 {
E o o
4 :%. 1" : : { v“.‘)‘ x;:!-
s o "\W ‘( e
A "\Hﬂ
v s l.

) J'%I " ”éa, pe
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rannual rainfall is received. The dry season in
ic and recurrent droughts and desiccating winds
s the rainy season. The water problem was
r retention capacity of the unique soil group
es most part of the dry zone. Further, prolonged
that water is inaccessible for wildlife and
al disparities in annual rainfall have led
ble water management systems. The TCS
ol seasonal flooding and droughts
vation of paddy during both rainy
nal water supply for domestic and
the dry zone is well suited for
e underlying basement rock

d soil are usually shallow

0.
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to moderately deep. The TCS allowed p@ cult ation in low lying arable lands
during both rainy and dry seasons. / DI U
The Tank Cascades layout covering the ¢
into small groups. Accordingly
geomorphological setting”, can be ident
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s’ti%di&s, Panabokke etal., (2002), and
gure out the available number of tank
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4

However, it could be identified four major tank cascade Re’giohs_'ix_i Sri I.l.anka éﬁf‘fblIOWS
Figure 10 Lk -
1. North Central dry zone, ¥
2. East Central dry zone
3. Southeastern dry zone : e
4. \r:lorﬂ:wmn dry zone. : loey

-:? i I

L A
PRl srocte 2UUE
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=N Streams and Tanks in Sri Lanka
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A L5 (Uwa-Wellassa)

Eastern Dry Zone
4 (Ruhuna-Magama)
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Four distinctive zones in a traditional village tank
(i)  tank bund and tank bed ;
(i)  associated irrigation channels and paddy fields
(iiiy  protected forest in the catchment and rainfed uplands
(iv) gangoda, (hamlet or high elevation household area)

1. Tank bund and tank bed X
« Sorowwa or bisokotuwa (sluice gate) - used to release and regulate water being
released to paddy fields
three types of sluice gates;
goda sorowwa (cistern/ valve tower sluice gate),
mada sorowwa (mud sluice gate)
keta sorowwa (pie/junction box sluice),

o Diyaketa pahana -water level indicator close to the sluice gate

» Ralapanawa- stone liners on the embankment to avoid erosion due to water
waves

o Pita wana - spills to remove excess water without damaging the tank bund

o Wew thaulla- upper inundation area; floods during rain and drained off during
drought

» Mankada-dedicated places for different uses such as bathing (nana mankada)
and collection of drinking water (bona diya mankada) and cleaning of animal
(bora diya mankada)

» Kattakaduwa (interceptor)- This is the stretch between tank bund and paddy
fields which is technically similar to the width of base of the tank bund. The
main function of the interceptor is absorbance of salts and heavy metals from
seepage water across the embankment (referred in modern science as phyto-
remediation). It also acts as a downstream wind barrier and helps to protect
soil from erosion as majority of species consists with well-developed root
systems. Interceptors contain a range of naturalized flora and fauna in the
downstream side of the earth embankment of the tank. Tree species such as
ﬂ’mnmalm arjuna (Roxb.) Wight & Arn and Strychnos potatorum L.f., which act

as purifying agents of water via their roots and seeds respectively, were found

n locations ¢ edicatedfor drmkmg water (bona diya mankada) Other common
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%greduce evaporation by acting as a winding obstacle and helps
e biodiversity of the tank environment. Large tree species such
faila are common in the whole cascade system. In eight tanks,
L ied Gasgommana with the same species, as for the

ept for Areca catechu (Sinhala: Puwak; Tamil: Paaku)

vegetahon prevails
e temples to meet their water needs. These
poses earlier, but paddy cultivation has

eavily vegetated with
alt from entering the
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» Winds break of trees (Gasgommana): ;
Winds break of trees (Gasgommana)—a natural vegetation belt in the upstream area

of the tank that helps to reduce evaporation by acting as a winding obstacle and helps
to conserve the biodiversity of the tank environment. Large tree species such as
Kumbuk and Maila are common in the whole cascade system. In eight tanks, the can
be identified Gasgommana with the same species, as for the kattakaduwa area except
for Areca catechu (Sinhala: Puwak; Tamil: Paaku).

» Water filter (Perahana):
It is the meadow developed under Gasgommana and filters the sediment flow coming

from the upstream Chena lands.

» Silt trapping small tanks (Kulu wawa) & Waterholes (Godawala):
These are constructed above relatively large reservoirs only to trap sediment and not
for irrigation purpose. It provides water for cattle and wild animals also.

» Check dams (Potawetiya):
Check dams were employed to keep upper catchment silt at bay. These check dams
decreased the velocity of the water, and once naturalized, it resembled marshy ground

with a variety of semi-aquatic wildlife and flora.

» Soil ridges (Iswetiya)
The soil ridge decreases soil erosion by preventing sedimentation in the tank.

Cascade systems comprise of a number of components including many types of
tanks;

% Mahawewa- a is the larger tank in villages used for irrigation and other

s ! .
10 L 'PDOSES.

5 the tank without a village, cultivation from the tank is
an adjoining village. With the expansion of the
made
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Seltiements

W Agricutural Lands

am for the purpose of trapping

< Kuluwewa - :
, there are no settlements or paddy

silt brought dov
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< Pinwewa - are constructed closer to the temples to meet their water needs.
These tanks were not used for irrigation purposes earlier, but paddy cultivation
has been seen in recent times.

Cascade systems offer both direct and indirect agricultural advantages, including
supplying water for fisheries and livestock, managing soil erosion, preventing floods,
controlling water quality, storing water for irrigation, mitigating vulnerability to
drought, and preserving soil health.
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Advanced Short Course on Sustainable Management of Tank Cascade Systems

Lesson Title : Hydrological processes in TCS

No of Hours (Theory) : 1 Hour

Lesson ILOs : After the completion of the lecture participants will be able
to

1. discuss the hydrological processes in tank cascade systems
2. explain the importance of hydrological processes in sustainable
management of TCS

W

‘ eral hydrological processes that govern the
ion of water

nk cascade systems
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The amount and intensity of rainfall directly influence the availability of water
within the system
During periods of rainfall, water is deposited on catchment surfaces such as
rooftops, roads, or other impermeable areas
o Catchment Area:
Catchment areas are designed to collect rainwater and direct it towards storage tanks
These areas can include rooftops, paved surfaces, or specially constructed catchment
structures

The size and efficiency of the catchment area determine how much water can be
captured and stored in the tanks

* Surface Runoff:

After rainfall, water either infiltrates into the ground or runs off the surface,
depending on factors such as soil permeability, slope, and land use

In tank cascade systems, surface runoff is directed towards collection points where it
can be channeled into storage tanks

Gutters, downspouts, and drainage systems are commonly used to collect and convey
runoff water

* Infiltration:

N Infiltration refers to the process by which water penetrates into the soil surface and
percolates downward

) In tank cascade systems, infiltrated water contributes to groundwater recharge and
ns helps sustain soil moisture levels

Depending on soil characteristics and land use practices, infiltration rates can vary
) "Q’fbr»rapi‘d infiltration, while compacted or impermeable soils

acib
At
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The sustainable management of tank cascade systems (TCS) relies heavily on
understanding and effectively managing hydrological processes

- -'Wal:er Availability:

ydrological processes determine the availability of water within TCS.
ing precipitation patterns, infiltration rates, and runoff dynamics is crucial
sing the water supply potential of TCS. Sustainable management requires

/ern water storage and recharge within TCS. Precipitation
s during wet periods, providing a reliable water supply
management requires optimizing storage capacity,

oundwater recharge. Sustainable management
ological functions, maintaining ecological
.blgdxvermty to ensure the resilience and
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Activity 3.2.2 (Development of curricular for short courses)
(Sub activity 3.2- Preparation of interactive lecture material for short courses)
CONTRACT AGREEMENT
Terms of Reference and Agreement

This document outlines the terms and conditions for the preparation of interactive lecture materials
for both short courses.

Duties and responsibilities for preparation of interactive lecture materials for both short courses

1. Develop lecture materials for the short course.
2. Ensure that the content is clear, accurate, relevant, and aligned with the stated
objectives and intended audience of the course.
3. Organize the materials in a logical and coherent manner to facilitate learning and
- understanding.
e 4. Incorporate interactive elements, case studies, examples, and practical exercises to
enhance participant engagement and learning outcomes.

ive the payment for their contribution, experts should supply their banking information
to:facllxtate the transfer of funds.

------------------------------------------

B

: _rl gement Unit, Healthy Landscape Project
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| Advanced Short Course on Sustainable Management of Tank Cascade
’f Systems
Lesson Title:
Identification of opportunities and constraints to improve the livelihood in TCS
No of Hours (Theory): 2 Hours
Lesson ILOs:
After completion of the lesson, participants will be able to:

1. Distinguish between different livelihood challenges and opportunities specific to
TCS communities.

2. Analyze key factors (socio-economic, environmental, etc.) that influence livelihoods
~ in TCS communities.

ey p basic strategies to enhance livelihoods in TCS communities while
ng sustainability.

| :_’ i
8

Support for commumties It began as small village settlements
1 'upanded with urbanization and the development.

The TCS system dates back to the 3rd century BCE and
til the 13th century CE. It is an example of a complex
ose resilience has undergone significant changes.

brice Consideration: Current efforts to restore the TCS,
le government, are informed by historical practices but
) contemporary contexts.

ver approximately 30,000 tanks over 40,000 km2. They
ecological, land-use zoning, crop combination, water

1wod Opportunities: TCS systems are
d management systems, prov1d1ng
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* Limited Recognition of Integrated Social-Ecological Complex: Despite the potential
of TCS for sustainable livelihoods, there has been limited recognition of this

integrated social-ecological complex as a basis for the sustainable development of the
TGS,

B. Applying Sustainable Livelihood Framework (SLF) to Sri Lanka TCS Context

What is SLF (Sustainable Livelihood Framework)?

SLF is an analytical tool for assessing and enhancing hVElihOOds in diverse socjp-
economic and political contexts.

* It focuses on understanding the assets, capablhties, and powers of Communities
within their specific environments.

SLF integrates multiple dimensions like natural, human, social, cultural, financial,
and political capitals for holistic analysis.

Why it is important to Sri Lanka’s TCS Context?
* SLFis an analytical tool for assessing and enhancing hvelih in dxverse socio-
economic and political contexts.

» Itfocuses on understanding the assets, capabilities, and powers of communities
within their specific environments.

e SLF provides a framework for improving livelihoods in TCS areas by understanding;
community needs and resources,

Key components of the SLF

l. Assets/Capitals: Includes natural, human, social, cultural, ﬁnancxal and pohhcal
apitals represenhng resources available to communities.

ibility Context: Examines external factors like econonqc txends, conﬂxcis, and
diuuets that affect livelihoods.

Refers to the methods and practices communities employ to
liveinoods. bk

p!.""’k."

¢ i
Ny '+
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Key

H « Human Capital 5 « Social Capital
N« Natural Capital P« Physicel Capital

TRANSFORMING
STRUCTURES & PROCESSES

STRUCTURE

= Levels of
Government

* Private
Sector

*Laws
« Policies
* Culture
« Institutions
PROCESSES

Fof Capital

LIVELIMOGD
OUTCOMES

al

* Mare income

* Increased well-
being

= Reduced
vuinerability

« Improved food
security

« Mare sustainable
\ use of natural
resource base

W

LIVELINOOD
STRATEGIES

X943 0} J9PI0 Ul

Level of Access

Traditional knowledge has not been
transferred to youth
labour/immediate generation due to
various social, economic and political
reasons. Youth labour limited to rural
employment opportunities.

Buddhist values and practices
decrease throughout. Social
networking and common interest of
gathering become non-functional, due
to spending more time on multiple
employment jobs as the economic
pressures increase.

Most of the common natural capitals
are controlled and regulated by

| government authorities. Thus, the
5 gevemance system creates access

Hons to use as well as in

'cdi;ééfvahon There are financial,

iﬁ’\owledg and  infrastructure
deficiencies in the access and
nprovement of natural capitals in

village livelihoods.
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Traditional tools and equipment, and modern

agricultural and related machinery
Traditional small tank irrigation landscape

their  sustainability  haye
criticised by many scholars as -“\\;

to multiple issues in linked sysy,
While the farmer communities ,
often limited to traditional tools, t,
elite and business community have
access to the majority of modern
machinery.

Government subsidies, remittance progr&mmes
Government bank loan and credit schemes

The common criticism S the

inefficiency and gap of not meeting |

Samurdi programme (poverty alleviation the needs of village commun'ftieS \
financial scheme) relates to available financial capitals
and poor coordination among,
| institutions.
|y b g plid
D. Major Livelihood Challenges in TCS Communities ;i ” i
#1080
1. Environmental Challenges: e LW
4.":3-" "',{,I‘o":-‘A
» Water Scarcity and Irregular Rainfall. ¥ !l - 1“4";“,._.'73.' 4
glle R

* Environmental Changes.
 Climate Change Impacts.

* Loss of Biodiversity and Ecological Balance.

These challenges are related to environmental factors such as

d L - and loss of biodiversity, which directly impact the natural 1
~ essential for livelihoods in TCS/TCS communities.
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Uihebo ¢

0E
’prelated to aquatic resources, primarily

food and income in these communities.

IGF v w2

g:bfxrlall-smle manufacturing activities,
forboth local economies and cultural
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This includes roles in community governance, water management, education, health
services, and other community support roles, vital for the overall functioning and well-being

of the community.
6. Trade and Commerce:
* Small-Scale Trade and Commerce.

This category covers the opportunities related to local markets, trade of agricultural and
handmade products, and small-scale business ventures within the community.

7. Environmental Conservation and Management:

*  Roles in environmental conservation projects and sustainable management of

TCS/TCS. il

rigns 19" %/
This category involves employment and engagement in conservation projects, sustainable
management, and ecological restoration, aligning with the comm nity's environmental

}

conservation goals. v
st

F. Influential factors for livelihoods in TCS Communities
) !.’&} VRN e D
1. Environmental and Natural Resource Factors: i JW& N ki)
',l".y ,-‘.' ,'. Ly '
» Water Availability and Management. !' o o

¢ Climate and Environmental Conditions.

+ Environmental Conservation Efforts.
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 the impact of governmental policies, support mechanisms, and
s on the management and sustainability of TCS/TCS.

ml ¥ .:«1.'-' ;

re asl.l‘tjlc'l'echnological Factors:

it es efﬁciency in resource use.

:bn‘umm- )

G. Strategies lihoods in TCS Communities/Cascaded Tank Village
! 1] L e e D]

Systems , :
1. gemeritand Enviro «Sushinability'

y agricultural practices,
to secure stable and
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This category includes strategies aimed at empowering local communities through
participation in governance, and diversifying socio-economic Opportunities, enhancing

community resilience and self-sufficiency.
4 Infrastructure and Technological Advancement:
+ Infrastructure Development and Technological Advancement.

This category encompasses the development of infrastructure and the integration of
appropriate technologies to improve efficiency and productivity, particularly in agricultural
practices. . r
L e
5. Economic and Market Development: ’ ! i
vos CTEUA IR O ()
o Market Access and Value Addition.
s Access to Education, Health, and Financial Services.

P00 cdun T
adding value to local products, and
| finance, which collectively contribute

These strategies involve improving market

providing essential services like education, he d fir

to economic growth and livelihood enhancerr —Q ‘:1'\"!\'}1:«':1.‘.'
Lo e SG I

6. Policy and Institutional Support: __I""'ﬂ ey ) iy 7

« Policy Support and h\sﬁmaai;@ St

This category includes advoc‘aﬁng,‘-for‘»' es and strengthen
 the sustainable management of TCS/TCS erall ok the community.

o
London: Department for

R

Scanned with CamScanner


https://v3.camscanner.com/user/download

80w dF @ uddA BEAg @3 1rh®r00
©I0® Drmamnd: OFE 0 BddHe e Bbenduiw vews Dwbws wy qbed

D DG w28
qod=lin geon® qo§a (ILOs):
2808 gbusy § v, svBLHHHO B O g

1. &dE:m doeHDsio Bedin g 880 dbendww gBewln wy gbud weon 0380,
2. ¢dcem dohbsted dbendmwest emed acei E0 dm v dE B890.

3. edc:m 8 Bbenivmwsl H060 ece Di0%ng HOO vy §Bm®» cow Mo ewivsm
HBL0.

Short-version of the Lecture material:
A. dF o udaB (0dEm) BEAG ¢ € v §sIDe

o & comooed O6FEm 8RB vy Dz wew EC VA BB wy Sbenisiw wvw wew
@d@s yobowd. v DIO g0 B 08D oce 6%y § ¢vd NedmHéeme
2:05Qm e 8l v yod ba.

o @B Eomnd wBSen £:8 sddBuer O =38.4 300 ¢ §obs 86k VBOHER B¥IHDIGL
egwr Yo8dDe.

o "Hefows) ied» O §u I¢Ox Op¥e JoewleHwd ernew Hu¢d FBOO 9
e e @l wpedst doma BE BoEoRaN oY H BcIn PEBEO0 8o vigedy .

e ocaews cBOG 8Rysied 8benitie wew BYEBO wcwds! 600 cwemdes ews ¢o¥
010 280 oGO0 8¢ mEW.

" A
wo~Rainfed farm

3‘hlna) y . iy Gasgommana _ E :
> (Windbreak of )

frees), . e

. &
RO AT
Hamlet
{Gangoda)

2
|

O @i sgdFem
- _.‘_

Scanned with CamScanner

>

.
.

»



https://v3.camscanner.com/user/download

o ©22358n D0 BOOCLS, D 0 VO sldBwe ewd OFCm vfdBud, cce
250 qfed. Du€ ®Bu ) (Soned Hydo 8¢ eviem doodnun nE 2Bme o> ¢4
d0®a :88de 610 , mbmBm ©mbAE dcw 0t BB, débrvmne BB ww
doeuidmed Of® e® sdes! O5Ds.

o "0 00" emmomy B d U10-08 8ddBw Bu€ el BESH DOun
aon 85d sBewddne sewm nth wm Boe 5O ¢hewd wowm o® o» ¢e 6o
mSexed®d nelmmndeaa B800 cuvmd eb.

o 288 adBfu i B0 V8B 8RB VDY OCFC W BEABW G0 ¥ BIBEHEE
2-0me B8x eniBu Dacws! Doy ®BmEd®m c6® edas (GIAHS) ece 8Ecvon
oo,

o "8FCm 088 eznems! OO mdmd 8ldfe 86 B VBB BB L ¢56
809, (i) B® v B0 ©.00m (ii) 8 &80 sv RS, (iil) o8 Dozins wv vc
eviem o (iv) “oudis gnes 0d.

1 ¢ ©8e0 §o:8 OFc0 8¢RB How O Yes 88, D2sIns v sy, O 8z’

0808 i B8 e 0@D:8xled 88n winlBn B8O ;A JdoBcw A @48.

* odc-m 5408 Ay F68w Bbemimne OB agm vBudust sswd. B8 codee udn
CE3® emBm), 2B D D@D, @ wdos ©.05AD@, Oy MY, 88D
25853 ww 306 25Sinw 30 gnes @ .

& Hoes Stenimas’ e 8o 8 Bwbust 83w, 0dc @ 8 8010 e-D5mw e
. eahend gBeowdo g1.

"
B. 30 80emitrs Do v 8Fc-m 8 yihduo Bfsted yebdaw

&1

— Boendme odnd d6edbn ©008

D MBS n RecH uv GHS; 20 | E80 oy, §88n m ofumcs vy

RBED 8O 4n®; 900ds ddwd, [  ©:10®udm am® oo
, 8¢ DePmmmise, gmd, | @68e/Hedn 8508 ebn 5 B
@8dobe DePrmmdte BEAg | eon®m. poie @o®e J6dw dfw
. g0 DEO 8@ B gi».

G 0088 vy BEeDH y0bd af
4 8. 3258 Bima 918 O 80 Ay dBw

. | dSon wew 98 moces on BT
ovineds] wed SHendamay oy dilf Bed
5 COBIED 3832008 ened.

g Eowdn S6ddn dded
B8z seme ©0 Bwne
9. 6® gmp, vIe» sldde
@®51® wdnlsesd Jdéeda
08. ©e® dvenims ne
50E0 doeda B @
gD 8de, 4@ wv
HOWBST BOA,

Scanned with CamScanner


https://v3.camscanner.com/user/download

Bu€ mewed ehowd ddedwbe wnlBe
@b, 28d dv ®AxIBn 6ddBOc aydd
O08 BEO nf ot B mFedm
g o9 Shed Bowdwmbe eaeowd
8donried Bebbnwd 0 gi». @8
dothbsl edend B0 wd®ddeBm
e®DE®OED B® B 8 gpvd, 4oy wv
BwitBm doHDd 58s wrldedivmdem
ANBSWHO B6ebaw §1D.
oy Dedbdnwe brler vdds» §co
d6dam w  guenm g56 SO
@50 WO 8%ed oed
40w ey6Eed®

e:lfégdvmo 22808 dDB
B0 OB ©aBubm
Nom ons ©

Scanned with CamScanner


https://v3.camscanner.com/user/download

D. e« dohdxid d0emdoia b

1. maB288m 3w o030 Hefvgma :
o MENSSa (D DY, BON-BmSmn § edd® Bedenes).
o =8 O DY Y ewdn Dab.
¢ bg o®ox gf B8,

298 dobSoud Bag® mmided m®d6pdn vy 888ndems § miBmbln mbnast coxly
edEe d0edabe gws Béeme ovw Sdenow o omziBe Om =8 b 00O U
2madQ doedaus? gines @d.

2 Sc88 Do v AOG :

¢ 58 o & 0rdBn S@ebe Oust qdRS.

o838 doblon B8 et ulun q:ddn 8Dendmie DM 0dme D gnd, §8m Deewsy Saxy
S 08® enedd gbire e BB, 6w 088 BothdrTed 8cB e wr #3910 BB F1e® Sdves.

3. @0 »ESIn :
* M »ESHTID e v DEESTD

08e odBa gin®, s@E0HED BEr vy B B8HG Bvis WBWICHS, od8w dobw ww
REE coesid D6 0B, edownd 80 0dBx 2:88nuH 6v BdmiBin w.oBBGe Wn @O

52 W) 8BS 8306 :

* 8860 ©:0:0m DWIdw HBOD 801D PESn WBmnd.

2508 &80 88s B Slcniseda @80, v-dmbn GBS vy
8 2:0:0m Bwdaes? 88z AEheme mo» ¢ 8Dendtwe gD,

Scanned with CamScanner


https://v3.camscanner.com/user/download

sted 8Demime wgm Hemn wdm

-

4. doBusS, seme vy
. doBusBe

090 d6bS0n 6Jase

Scanned with CamScanner


https://v3.camscanner.com/user/download

o 8Bud w-ofugmn ow coud BBATDY q10ule BBE.

098 dobS0w Ombm wouy Howd BePBOGhE enadd gdhnw ewy »8, Bedecws]
‘ dew, 8 38080 2onlombe o 8benimvs’ e gebde e®vn! 8660 BORD 0B
[ wem Bon@n O 0dBw v8ude vy eedb BBDDY w.dnls gy BBS.

2. maBmd@m 63:080mw wy BBDBmdmae
{ ¢ DBmE8m BBD»BmSmn ww D182%ya HBO.
o olagém Duluin gnbinne vy g0 HELINHOGHW.

 2aB2088m wabnwes 018%u 6 B8O wy DDDBndeme B89, edap&Hn Buluiewsio anbénne
B8 o0 dNH06 ww Howd mBm8n Serdmusl yonl8n B3O wem wBudn §oene
DELTHME G BB DD 288 v &80 erlsiddon @b .

d Gt 383C 015709 v® LHWIBsDe :

d5th ercmrw B ondHDs et 8o 538,
8-3:58 e-050% §eBBH.

He0 womd 80 28 dhedfe dokhds wddc MEId8 8y w@-1bdn
B8O, doth Becity 260 viBwd wy Hos-esiBs OB gVE D8

8OmO e 8ceBm0 DiBlue B8O vem «wdnc
) 589 000 MEDO FREs @d.

5 O BBS v
da vv §c»

Scanned with CamScanner


https://v3.camscanner.com/user/download

Activity 3.2.2 (Development of curricular for short courses)
(Sub activity 3.2- Preparation of interactive lecture material for short courses)
CONTRACT AGREEMEl;I'I‘
Terms of Reference and Agreement

This document outlines the terms and conditions for the preparation of interactive lecture materials
for both short courses. Duties and responsibilities for preparation of interactive lecture materials
for both short courses

. 1. Develop lecture materials for the short course.
: 2. Ensure that the content is clear, accurate, relevant, and aligned with the stated
e objectives and intended audience of the course.
3. Organize the materials in a logical and coherent manner to facilitate learning and
understanding.
4. Incorporate interactive elements, case studies, examples, and practical exercises to
enhance participant engagement and learning outcomes.

' A payment of 15,000 LKR per one hour lecture and a total of 30000 LKR will be made for the
|mamtlon of lecture materials for 2 hours. Payment will only be disbursed upon successful
comple! on_of all assigned duties and submission of required deliverables.

e ymept for their contribution, experts should supply their banking information
v to facilitate the transfer of funds.

s ‘Lgol__ltractor‘s /Consultant’'s Name : MGTS Amarasekara
: Bank of Ceylon
¢ Anuradhapura Super

: 7086377

rves the right to terminate the contract at any time if the contractor
ons or breaches any terms and conditions outlined herein.
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Short Course on Sustainable Tank Cascade Systems

Lesson Title : Soil and Land Management in TCS
No of Hours (Theory) : 2 Hours

" 1. To make aware of the landscape in TCSs
2. To enhance the understanding of present land use distribution in TCSs
3. To identify solutions for land management issues in TCS

28O ¢ Qam 8380 Bedeews’® § G200 maBmEdm
@ﬁ L 2h

A
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Advanced Short Course on Sustainable Management of Tank Cascade

| Systems
{
Lesson Title : Land use planning & Healthy Landscape management in TCS
No of Hours (Theory) : 2 Hours

Lesson ILOs : At the end of this lesson, the participants should be able to

1. Explain different land uses in TCS for healthy landscape management
2. Describe important features and services provided by TCS

3. Explain the threats, challenges and feasible solutions for managing
sustainable TCS

s}
SRR S § g’
assessn

ent of physical, social, and economic factors in
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TCS helped for retardation of negative consequences from,

« Mitigation of chronic and recurrent droughts (Maximum use efficiency of water)

 Reduced effects of cyclones and Seasonal flooding
 Land degradation such as soil erosion, soil salinity development, and soil acidity

development
TCS helped for the followings:
Enhancement of self-sufficiency
Rich biodiversity
Stable land use
Balanced food production system 51 6] b ;:,{ ) 7
Rainwater harvesting

Sustainable ecosystem

Reduced epidemic threats

A, Optimum supply and optimum use of water resource
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* Natural resources (forest water resources management)
Culture, value systems, and social organizations
s Agriculture-related rituals

e Sharing of resources
Remarkable landscape land and water resources management features

e Panoramic view of landscape mingled with Wewa, Dagaba, Hamlets and forest
+ Water management in the system

1 ,' - 1.2 Services provided by the village tank cascade system
: : Agricultural products

_ « Rice, other cereals, fruits, vegetables, pulses, oil seeds, spices, dairy products and fish

e, water conservation, habitats for fauna and flora, biodiversity

. (S \ ke 1) 3w Ui
oh a‘ﬂ”’eﬁges of village tank cascade system
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water for cultivation. Field Blocks (akkara wela) where

15O

\ applicant for additional paddy land was

ands for grazing. Chena is the area
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(2010, December). Essential components of traditional village tank systems.
. National Conference on Cascade Irrigation Systems for Rutral Sustainability. Sri

, D. K. N. G. (2013). Ecology of ancient tank cascade
Marine and Island Cultures, 2(2), 93-101.

P, B., Kadupitiya, H. K., Kariyawasam, C. S., &
_cascade systems of Sri Lanka: exploring
restoration

nexus for  ecological
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Activity 3.2.2 (Development of curricular for short courses)
(Sub activity 3.2- Preparation of interactive lecture material for short courses)
CONTRACT AGREEMENT
Terms of Reference and Agreement

This document outlines the terms and conditions for the preparation of interactive lecture materials
for both short courses.

Duties and responsibilities for preparation of interactive lecture materials for both short courses

-
.

Develop lecture materials for the short course.
2. Ensure that the content is clear, accurate, relevant, and aligned with the stated
objectives and intended audience of the course.
3. Organize the materials in a logical and coherent manner to facilitate learning and
understanding.
4. Incorporate interactive elements, case studies, examples, and practical exercises to
~ enhance participant engagement and learning outcomes.

payment of 15,000 LKR per one hour lecture and a total of 30000 LKR will be made for the
uon of lecmre matenals for 2 hours Payment wxll only be disbursed upon successful

‘Contractor s /Consultant’s Name : EMS. Ekanayake
} 3 : Bank of Ceylon

: Peradeniya

7359187

serves the right to terminate the contract at any time if the contractor
or breaches any terms and conditions outlined herein.
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Short Course on Sustainable Tank Cascade Systems

Lesson Title : Community empowerment and conflict resolution
Noofﬂwn (Theory) : 2 Hours

. e m* : i ;, Idenhfy Key Strategies for Community Empowerment
< . A Identifyl(eySh‘ategmforConﬂictRaolutxon
P ‘m" ' ‘3. Apply Bmpowe:ment and Conflict Resolution Concepts
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The handbook of conflict resolution:
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' Advanced Short Course on Sustainable Management of Tank Cascade

Systems
Lesson Title : Applications of modern technologies in TCS (GIS, RS, Drone
technology)
No of Hours (Theory): 1 Hour
Lesson ILOs : After completion of this lecture, the students should be able to,

1. Explain the importance of modern mapping technologies.
2. Identify potential applications of modern technologies for the TCS.

Lecture Material
Topic Mode of Delivery | Assessment
1. Introduction to modern technologies Lecture
[ What is a GIS, What is Remote Sensing) and discussion Quiz (online tool based)
2. Advantages of using modern mapping Lecture
technologies and discussion
3. Major applications of the modern mapping Lecture Assignment
technologies and discussion
Detailed description
1. Introduction to modern technologies
What is GIS?

“A geographic information system (GIS) is a framework for gathering, managing, and
analyzing data. Rooted in the science of geography, GIS integrates many types of data.
It analyzes spatial location and organizes layers of information into visualizations
using maps and 3D scenes. With this unique capability, GIS reveals deeper insights
into data, such as patterns, relationships, and situations helping users make smarter
decisions” (ESRI, 2018).

What is Remote Sensing?

Remote sensing is the process of collecting information about an object or
phenomenon without direct physical contact. In the context of Earth observation,
remote sensing refers to the acquisition of information about the Earth's surface from
a distance, typically using sensors mounted on satellites, aircraft, drones, or other
platforms. The collected data can include various types of electromagnetic radiation,
such as visible light, infrared, and microwave.
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