Comprehensive Assessment river basin case studies:
the Uda Walawe river basin

Background:

The Uda Walawe river basin has been selected within the Ruhuna Basin as a case study for the basin level comprehensive assessment. This basin can be considered to be in a transition between the construction phase and the management phase. It is still subject to water resource development (in particular the expansion of irrigated areas) but the scope for more building more reservoirs is now limited. Basin level and canal level management fine tuning is now a priority, with a special concern about reconciling competing needs and entitlements.

The Uda Walawe basin is 2,442 km2 wide and the average annual rainfall of the entire basin is 2,050 mm: parts of the upper catchment fall within the wet zone of Sri Lanka with average annual rainfall of more than 3,000 mm but the largest part of the basin is in fact in the dry zone. Uplands are thinly populated with sub-montane wet evergreen forests, grasslands and tea estates. The main land use in the lower basin is irrigated agriculture with paddy cultivation, but about 35% of the irrigated area has non-rice field crops, principally banana.
The major water regulatory structures are the Uda Walawe reservoir (1967) and the Samanalawewa Dam (1992). Both generate electricity and supply irrigation areas. Several important issues regarding water resources can be identified:

· The access to drinking water is still partly a problem and the quantity and quality of the wells is linked with the management of surface water in the irrigation network.

· Water use an irrigation development impact on the brackish water lagoons located in the coastal areas, both because increased fresh water inflow impacts on prawn production and because it alters the role of the lagoons for its water fowl populations and other wildlife.

· There is an emerging competition between hydropower (Samanalawewa Dam) and the Kaltota irrigated area, and between The Walawe National Park (located around the Uda Walawe dam and home to numerous elephants) and irrigation. Moreover the Japanese Bank for International Cooperation Japanese Bank for International Cooperation is supporting the expansion of the irrigated area on the left bank of the Uda Walawe system by 6,000 ha, raising serious concerns that these additional needs will accentuate water scarcity.

· The institutional picture of the basin is rather complex: the Mahaweli Authority of Sri Lanka (MASL) is responsible for the Walawe reservoir operation and irrigation within the command area, while several small reservoirs are under the Irrigation Department or Agrarian Services Department. The responsible agency for drinking water supply is the National Water Supply and Drainage Board while the Ceylon Electricity Board controls the hydropower generation.

Numerous data and current activities by IWMI and other partners must be assembled in order to derive a clear vision of the basin historical development and of its current status. Prospective exercises can also benefit from an emerging awareness of line agencies that more coordination is required, and from the ‘basin dialogues’ to be established with the support of GWP.

Available information and knowledge gaps:
Large data sets are available with the MASL and other government agencies, and are generally available at IWMI too. Numerous consultant reports are related to the development or rehabilitation of infrastructures in the basin. Basic GIS layers are also available (land use, soils, hydrography, canals, administrative boundaries, etc.)

Many studies have already been (and are being) carried out in the basin:

· System rehabilitation study (Nijman)

· Basin-level water accounting study (IWMI).

· Water balance of the Walawe system

· Testing of on-farm water saving irrigation methods: drip irrigation and alternate wet dry irrigation of paddy fields (MASL – IWMI) 

· Multiple uses and multiple users of water in the basin

· Impacts of irrigation on downstream wetlands (IUCN – IWMI)

· Spatial distribution of fluoride and other chemicals in groundwater (IWMI – University of East Anglia, UK).

· Survey on dental fluorosis (University of Peradeniya)

· Agro-ecosystem approach to human health, whereby human health impacts of changes in water management are analyzed (IWMI – MASL – McGill University, Canada), including effects on malaria transmission, availability of drinking water, water quality, and agrochemical use.   

· Health impacts of pesticide use (University of Sri Jayawardenapura - University of Wageningen, Netherlands – IWMI).

As the Assessment overlaps with the Benchmark Basin initiative as well as the WWAP activities, some clarification of how these activities combine is needed.

The Benchmark basin activity is directed towards providing extensive information on the basin, based on which analyses can be conducted, trends can be highlighted and research projects can be built. It is a long-term undertaking, where the basin is considered as a ‘laboratory’. In addition, the parallel development of several such benchmark basins should allow comparisons between them.

The WWAP has commissioned the collection of a comprehensive set of village level (GN) data, mostly aimed at calculating a set of indicators covering varied aspects of basin development (water status, environment, etc). (Data at the Divisional Secretary Division level (DS) only will not allow very good spatial analysis). IWMI has been hired to organise the storage of these data (data base), and to test the applicability and relevance of the indicators proposed by the WWAP.

The CA-basin study will emphasise the pattern and the logic of historical development and thoroughly assess the current situation, as a starting point for assessing and discussing scenarios with basin stakeholders. It will therefore benefit from WWAP data and will contribute to building the data/information set of the Benchmark basin. A tentative indication of what activities could be handled/funded by the BB initiative and what activities could come under the CA is given later.


A few remarks can be made concerning some of the data that can be tapped for the assessment:

· WWAPP data

Since these data have been collected at the GN level it is extremely important to have a GIS layer of these GN, in order to perform spatial analysis (and not only of aggregated tabular data, to which the WWAP is likely to remained confined). It is not necessary to have the polygons of these GN (which would be a considerable task), and points approximately representing their center are sufficient. It must be checked whether local maps of administrative units have been collected. In case this has not been done, this collection should be undertaken. < Note: it is not clear, so far, which data will be available at the GN level>

· Census data

Recent as well as older population and agricultural censuses must also be used. Data need to be keyed in spreadsheet. Ideally, a contact should be made with the relevant authorities to get the results of the 2001 census (when available) in digital and non aggregated form.

· Socio-economic data (Japanese project) and agricultural data

The recent data collected at the farm level (700 households) will also be useful to describe and understand the socio-economic situation and livelihoods of farmers in the basin. Ideally, these data have to be geo-referenced (attached to a GN). WWAP data also contain important variables regarding livelihoods.

Data on cropping areas and yields are available at Mahaweli (updating our own set of data required)

· Flow data, irrigation data, power generation, etc

Some data is already available at IWMI. The Japanese team at Embilipitiya also has a lot of data in digital form and accessing them would save a lot of time. Some crucial data are missing to establish an accurate water balance of the basin and some hydrological extrapolation from rain-run off relations in other sub-basins must be done.

· Map data

Too few GIS layers are available for the basin and they need correction. Other available maps (in particular a landuse map from 1960) must be digitised. In particular, we need urgently to generate a recent land use map from satellite images, that shows at least the main categories of land use (forest, paddy, chena crops, sugar cane, etc).

More importantly still, the GIS data of the Ruhuna basin must be organised in a consistent way
.

Activities to be undertaken must be broken down under BB, WWAP and CA, tentatively:

· BB activities

	Activities
	work-days
	Budget

	Collect and digitise additional maps (in particular soil, landform, landuse 1957)

Search for aerial photographs
	25
	

	Generate an updated land use map from satellite images
	20
	

	Collect land use maps from district LUPPD 
(scan, digitise, assemble)
	20
	

	Collect recent JICA reports and others
(Southern Region Project, exchanges with Nippon Koei Project, etc)
	5
	

	Organise the GIS data base (Ruhuna)
	10
	

	Clean and geo-reference WWAP data at the GN level
	20
	

	Acquire 2001 census data (if possible in digital form)
	2
	

	Spatial analysis of GN level data (shared work with CA)
	10
	

	Diverse activities and other field surveys
	50
	

	There are

other BB activities planned but they are not considered here
	
	


Staff needs: one research assistant 6 months (part time with CA), + GIS and remote sensing staff

· CA activities [initial steps]

	Activities
	Work-days
	Budget

	Collect old reports and literature; analysis of documents; first text drafts (partial) draw a picture of (past) basin development: population, agriculture and other economic activities, water resource development and allocation, institutions (FM and LR?; Noel?)
	16
	

	Spatial analysis of GN level data (the whole Ruhuna basin can be considered) (FM)
	10
	

	Basin and sub-basin water balances (ZP and FM, Noel?)
	10
	

	Analyse water management (at several levels: basin, scheme, distributary) and establish guidelines, especially for Mahaweli area (FM and ZP? and Shimozu?)
	25
	

	Contacts and exchange with NGOs (LR, Ari, FM?)
	10
	

	Participate to the setting of a consultative basin organisation (Ari, FM,?), in collaboration with GWP basin-dialogues
	to be defined
	

	To be scheduled yet
	
	

	Environmental conditions and changes (synthesis of available work)
	
	

	Cost-benefit/impact assessment
	
	

	Assemble and synthesise information (final report, FM)
	
	


· Other activities already funded to be tapped for the CA

· Bio-diversity inventory (Felix/IUCN)

· Dual canal study

· Laguna study (IWMI)

· Health study (malaria, water quality); IWMI

· Dual canal system (IWMI)

· Fisheries study (Imperial College)

· GTZ (coastal area)

· NGOs: CARE, World Vision, CIDA

· ADB upper catchment project

Output:

· Clean database and GIS on the basin (including GM level databases); new information

· Synthesis on basin history (draft report)

· One IWMI research report on allocation in the basin

· One preliminary overall assessment (paper for Kyoto conference)

· Basin-level consultation process launched

· (preparation of the final synthesis, year 2003)

Potential partners:

Partners include those organisations associated in the projects listed above, The Irrigation Department and the MASL, and other government agencies.

Estimated cost of complementary research:

IWMI’s researcher time, field trips and miscellaneous: 

- Comprehensive assessment: 25,000 $

- Benchmark basin: 15,000 $

Possible donors:
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� We must imperatively have a source directory with updated (e.g. add a new dam) and corrected layers that are used by all staff to build personal ‘projects’ or ‘workspace’, that are then saved in personal folders. There are at the moment numerous versions of layers such as streams in Ruhuna basins, which leads to an enormous waste of time and quality.





