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Thecascade tank systems which have been structurally organized within river and stream

basinsare unique and widely spread phenomena of the Dry Zone landscape of Sri Lanka,

whereirrigation and water resources management have roots in the early history.

Moststudies on tanks and tank cascade systems in Sri Lanka have dealt with the irrigation,

water management and environmental aspects, based on individual locations.

Morphologicallytheir formation, shape and size and their relation to the water availability

froma spatial perspective have not been adequately studied.



Thus, the present study attempts to comparatively analyze the 'water efficiency of tank

cascade systems' using remote sensing, and topographical maps interpretation together

with field verifications. To achieve this objective the study observes the distribution and

positioning of the tank cascades with emphasise on the physical setup to enable an analysis

of water efficiency.

Placing greater emphasis on the spatial aspects of cascades, the study also attempts to

differentiate the cascades on the basis of size, shape and destination points of water flow.

This classification thus provides an appropriate framework to discuss the location and

positioning of the ,cascades to designate the most efficiencant cascades in the sense of water

availability

With the help of the Landsat Image interpretation, the study attempts to VIew the

environmental status, in particular the 'dryness' of the tank catchments in order to identify

the water and moisture availability of cascades with different shapes to determine which

type of cascade is more 'efficient' in maintaining a wet environmental condition.

Quantitatively, the 'cascade water yields' calculated by rainfall and evaporation, and the

total tank water capacities are used to determine the most effective cascade types in the

sense of water 'deficit' or 'surplus'.

In terms of 'systems theory' the present study also attempts to view how the tank cascades

are presently functioning asreal systems' with an inter-tank water flow system. In addition,

from a social perspective, the people's perception or awareness of the cascading water flow

system is used to further confirm the system functionality.



In sum, with the use of visual information together with quantitative data, the present study

providesa basic guidance to identify the most important cascade types on which attention

shouldbe focused in the planning of small tank development in the Dry Zone of Sri Lanka.



CONTENTS

Abbreviations
Glossary of terms
Abstract

Chapters 1-8

1. Introduction 1-37
1.1. Dams and reservoirs
1.2. Tank cascades
1.3. Hydrology of cascades
1.4. Systems theory system approach and tank cascades
1.5. Physical background
1.6.1. Conceptualization and theoretical framework
1.6.2. Approach to the study
1.7. Literature review
1.8. Objectives

2. Methodology.: 38-56

2.1.1. Data collection and measurements
2.1.2. Use of climatic data
2.1.3. Social information and oral data
2.2.1. Definitions and parameters
2.2.2. Water yield
2.2.3. Tank water intake
2.2.4. Cascade water surplus and deficit
2.2.3. Dryness of the catchments
2.2.4. Water efficiency
2.2.5. Dryness of the catchments
2.2.6. Water efficiency
2.2.7. Dried-up vegetation.
2.3. Study Area

3. Spatial dimension of tank cascade systems 57-79

3.1. Distribution of cascades
3.2. Geology, landform, topography and cascade distribution
3.3. Drainage systems and cascades
3.4. Tank density
3.5. Spatial dimension of cascades in the local landscape
3.6. Topology of cascades and classification
3.7. Functional characteristics of cascades



6.1. Water movements and the water yield of tanks cascades
6.2. Water yield of the cascade A at the end of the dry season in 1994
6.3. Water yields of the cascade A in 2001
6.4. Water yield of the cascade A in 2006
6.5. Water yield of the cascade B at the end of the dry season in 1994

4. Formation and physical setting of sample cascades 80-95

4.1. Sample cascades
4.2. Cascade A
4.2.1. Positioning of cascade A in relation to the Nachchaduwa reservoir
4.3. Cascade B
4.3.1. Positioning of cascade A in relation to the Nachchaduwa reservoir
4.4. Cascade C

5. The status of tanks in the dry and wet seasons 96-162

5.1. Status of tanks in cascade A at the end of the dry season in 1994
5.2. Status of water availability in and around the tanks of the cascade A in 1994
5.3. Status of tanks in cascade A at the end of the 2001 dry season
5.4. Status of water availability in and around the tanks ofthe cascade A in 2001
5.5. Status of tanks in cascade A at the end of the wet season in 2006
5.6. Status of tanks in cascade B at the end of the 1994 dry season
5.7. Status of water availability in and around the tanks of cascade B in1994
5.8. Status of tanks in cascade B at the end of the 2001 dry season in 2001
5.9. Status of water availability in and around the tanks of the cascade Bin 2001
5.10. Status of tanks in cascade C at the end of the 1994 dry season
5.11. Status of water availability in and around the tanks of the cascade C in 1994
5.12. Status of tanks in cascade C at the end of dry season in 2001
5.13. Status of water availability in and around the tanks of cascade C in 2001
5.14. Status of tanks in cascade C at the end of the wet season in 2006
5.15. Dryness of the catchment environments.
5.16. The Dryness of tank catchments of the cascade A in 1994
5.17. The Dryness of tank catchments of the cascade A in 2001
5.18. The Dryness of tank catchments of the cascade B in 1994
5.19. The Dryness of tank catchments of the cascade B in 2001
5.20. The Dryness of tank catchments of the cascade C in 1994
5.21. The Dryness of tank catchments of the cascade C in 2001

6. Cascade water yield, tank water availability and
water efficiency 163-192



6.6. Water yields of the cascade B in 2001
6.7. Water yield of the cascade B in 2006
6.8. Water yield of the cascade C at the end of the dry season in 1994

6.9. Water yields of cascade C in 2001
6.10. Water yield of cascade C in 2006
6.11. Cascade tank intake index
6.12. Tank water intake of cascade A in 1994
6.13. Tank water intake of cascade A in 2001
6.14. Tank water intake of cascade A in 2006
6.15. Tank water intake of cascade B in 1994
6.16. Tank water intake of cascade B in 2001
6.17. Tank water intake of cascade B in 2006
6.18. Tank water intake of cascade C in 1994
6.19. Tank water intake of cascade C in 2001
6.20. Tank water intake of cascade C in 2006

7. System functionality of cascades and water efficiency 193-21 0
7.1. Position of tanks and the functionality of the cascade A
7.2. System functionality of the cascade A and water efficiency
7.3. Position of tanks and the functionality of the cascade B
7.4. System functionality of cascade B and water efficiency
7.5. Position of tanks and the functionality of the cascade C
7.6. System functionality of cascade C and water efficiency

8. Summary and conclusions 211-218

List of Tables
List of Figures and Plates
References

Appendices


