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Introduction

The issue of increasing water scarcity and mismanagement has been of great concern to governments, private organization, non-government organizations, and people themselves in all countries. The intensity of problem is becoming severe as the population is increasing, resources are shrinking or mismanaged, especially in the arid regions of the world. Usually in arid regions, the human settlement pattern also makes it difficult for governments to provide water to each and every body especially for human consumption purpose. Limited water resources availability, inappropriate actions of remedies including high cost to develop new resources makes the situation difficult in the arid regions especially when tackled by the government. The competition among different uses is also increasing in these regions. The problem is further aggravated by poor implementation and maintenance of this precious resource especially when addressed by public sector alone under the conventional approaches on purely technical basis. The inappropriate pricing policies and negligence of community participation has increased the problem intensity also.  However, on the other hand under similar situation people have been managing these meager resources effectively through their own human and material resources, institutions and skills. 

Since the emergence of modern states the service delivery system has been considered the responsibility of government alone and is true in case of water sector too. In the early periods, governments have been meeting people’s requirements effectively with modern technology and specialized manpower, though on a lesser scale. Different problems have been faced in meeting the needs due to increase of coverage to a wider population, older installations/schemes and decline in governance. Governments mostly with donors’ investment tried to solve the problems but usually the objectives of these initiatives have not been fully achieved. The solutions of water sector from government side have been on a sectoral approach basis. As a result several problems started arising specially after the completion of these projects. On the other hand people run/operated water projects have been fully functional in most of the cases in a similar situation. There is sufficient evidence where people’s experiences have been proved successful. 

There are learning opportunities available for government line departments in order to address the issue of water crisis accordingly. Luckily Balochistan province is rich in people managed water resources experience in Pakistan. There is enough evidence where government, donors, sectoral experts and private organizations can benefit from them. Karez water and flood-water management system in Highlands and Kachhi plains respectively are the best examples of community water managed systems. There are also new and useful experiences within the donor funded and government executed sectors in the province. 

Pakistan' population is 135.28 million according to 1998 census and its total area is 796,095 square kilometers. Its 67 % population lives in rural areas. It is the seventh biggest country by population in the world but its area is 0.67% of the world's land. Its total cropped area is 22.14 million hectares. The Indus basin irrigation is of prime importance to the economy of country. It is the largest contiguous irrigation networks in the world (IMMI, 1999). The current user fees are can not meet the operation and maintenance cost of the system and thus irrigation services are declined in the country.  

Balochistan is the biggest province of Pakistan by area; 347,000 square kilometers. This comes to 44% of total landmass but its population of 6.6 million is only 5 % of country’s total population. The area is characterized by arid climate predominantly. Most of the areas receive only 150 mm rainfall annually, mostly in winter season when it is not much needed because plants are in dormant condition. 

Its 85 % population of total 6.6 million lives in rural areas in small settlements. Agriculture and livestock are the main economic activities in the rural areas. Due to traditional and historical practices in the arid climate of Balochistan the rearing of small ruminants is dominant in the farming system of province. Balochistan contributes 46% sheep, 23% goats and 41% of camel to a total population in Pakistan. According to 1994-95 figures its cultivated area is 1.69 m hectares, irrigated areas by all means counted for 0.85 million hectares, non irrigated is also 0.85 million hectares. Whereas, culturable waste is 4.373 million hectares and rangelands cover 21 million hectares. Area under forest was 1.09 million hectares in the province during 1994-95. 

In Balochistan irrigation in three out of 26 districts is done through canal system. In two districts (Naseerabad and Jaffarabad) the canal irrigation system is a part of Indus water basin. Its total cultivated area in 1996-97 was reported as 1.68 million hectares. 

The agriculture, in 23 districts of total 26, is done through control of flood-water, rain, Karezes, springs and tube wells. Presently there are 800 Karezes and more than 21000 tube-wells in the province. Area above 1000 meters altitude has been classifies as highland in the province. The valleys between mountains have been grouped according to their hydrological settings into three main units. These are the major physiographic areas in the province; Indus basin tributaries drainage connected to Indus river, coastal basin where streams drain into Arabian sea and the inland closed drainage basin (CAR-UNDP, Balochistan, 1998). 

The Problem

Balochistan features a typical arid and semi-arid climate with low and erratic rainfalls. There are not many water bodies in the province. In highland Balochistan high value crops such as apple, apricots, grapes, melons, almond, cherry, onion, potatoes are grown through tube-well irrigation. There are more than 20,000 tube-wells throughout the province. The increase in tube-wells started from 1970s with the subsidy programme from government, introduction of modern technology and a part of greening the province. The increase in tube-wells number has been recorded from 1904 in 1970 to 21059 in 1996-97. Over the past 20 to 30 years water table in many areas of highland Balochistan is dropping at the rate of 8 to 10 feet a year. This decline of water table is due to indiscriminate installation of tubewells by private individuals. Karezes, springs and other natural flows in seasonal streams are also drying up due to installation of wells, low rains and irrational use of water at field level. The desertification process has started in these areas due to decline of water table. The over use of ground water may result into a poor quality. The problem of decline of water table is serious in the highlands of Balochistan which comprises approximately 53% of the province. The high value orchards mainly apple of exotic varieties consume several times more water than the traditional crops. In the scenario of present Balochistan where institutional support and technology has led to situation of drought like conditions by over mining of water, the issue of water crisis has become very complex. 

Balochistan has a considerable amount of flood waters, under surface water resources, and presently is not properly utilized for agriculture. There are many seasonal rivers and streams in the province and flow during the rainy season. Few decades ago the flood water used to irrigate big areas, mostly in the plains of province, under a community based water management system. Although there are enough experiences where community based flood water management system functioned for centuries and provided food and fiber demands for majority of its population in the province. This system is not only low cost but also environment friendly. 

To cope with such situation in a fragile ecosystem like Balochistan, professionals and government machinery dealing with water sector are raising questions like "is the province lacking water resources or proper management or both? "

Table 1.   Number of Tube-wells in Balochistan

	Years
	Electric
	Diesel
	Total

	1970-71
	918
	986
	1,904

	1980-81
	3,310
	3,854
	7,164

	1990-91
	8,146
	7,002
	1,5148

	1994-95
	8,580
	8,988
	1,7568

	1996-97
	11,579
	9,480
	21,059


Source: Agricultural statistics of Balochistan, 1997 

Table 2.  Area Irrigated by Different Sources (000 Hectares) 

	Years
	Canal
	Tube-wells
	Other Sources

Karez, springs etc.
	Total

	1970-71
	247.5
	20.3
	232.9
	500.7

	1980-81
	383
	66.2
	81.7
	530.9

	1990-91
	442.8
	152.8
	47.8
	643.4

	1994-95
	493.7
	229.1
	94.7
	817.5

	1996-97
	501.40
	247.7
	78.6
	827.7


Source: Agricultural statistics of Balochistan, 1997

Table 3.  Water Table Decline in Highlands Balochistan

Source: CAR - UNDP, Balochistan, 1998
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Government’s Approaches:

Over the years, many efforts have been applied to address various sectoral aspects of water by the governments. These improvements cover different uses of water such as drinking, sanitation, industrial, irrigation, and environment. For this purpose heavy infrastructure investments were allocated in national and provincial plans. Lack of any effective mechanism applied to coordinate the activities of different departments remained chronic. This included their budget allocations, projects, regional and area coverage, needs and priorities in different locations, effective mechanism in the design process.  As far as implementation is concerned it is usually done through contractors.   

Social versus Technical:

In order to reverse or at least maintain the situation many strategies have been applied and suggested. Mostly the focus has been on the supply side of the resource, i.e. number of water schemes to be increased by drilling new wells, dams, and reservoirs etc. Unfortunately the other side of problem has not been sufficiently taken into consideration as the way it should have been, i.e. how to make rational use of existing resources/supplies, its conservation, management and role of communities themselves. In some cases implementation, use and management aspects have been addressed by a single department such as management of water courses by agriculture department. In this particular case the delicate task of water management has been practiced by the purely technical staff like engineers and agriculturist who usually lack social and organizational aspects of the resource. In case of irrigation department, recently the department has been restructured as Balochistan Irrigation and Drainage Authority. It is expected that newly restructured authority will be able to address the issue in a more comprehensive way. Department/authority still lacks multi-sectoral team approach within the department. 

Coordination of Different Stakeholders:

There is also a lack of coordination among different departments working on improvement of same resource. Typical examples are small scale irrigation structures construction across the perennial flows throughout the province. The schemes are assessed technically and socially as well.  The structures are designed and executed by engineers of irrigation department and made by contractors. The focus is on the design and quality of civil structure, community participation and also on down stream area, i.e. command area. In this case agriculture department is also involved. But the most crucial point is about the management of upstream areas – the equally important side of the same resource base. A good work is being done on structure and command area through community participation but one of the most important aspects of up-stream area not included in the project design. The biological work in the upstream is in many cases job of forest department. This should have been done simultaneously through activities of watershed so as to reduce the erosion and increase the recharge. This would have helped to increase the life of dams and supply of water also. Enough community involvement experience has been gained but not yet institutionalized within the department such as recruitment of social scientists. 

Economics and Governance:

In Balochistan flat rates of electricity do not provide any incentive to a tube-well owner to start rational use. The tube-wells are run 24 hours a day throughout the year. The decline of water table in these areas have been recorded from 8 to 10 feet per year. The rules to prohibit any further drilling of tube-wells are not implemented due to weak governance and political will.            

Traditional Community Participation Approach:

In high land Balochistan integrated water resources management is not difficult or new especially in the context of local resources management approaches among indigenous communities of Balochistan. Holistic approach to water has long been practiced by these communities, i.e. Karez and water coming from hill torrents have been effectively acquired, allocated, distributed and managed by these communities without external institutional support for centuries. In fact local institution of Karez village has been the most powerful till recent past. Traditionally people have been addressing the complex issues of water through local institutions based upon the indigenous organization, rules and regulations. Karezes, the underground channels, have been constructed and managed by local population effectively since centuries. The village based organization also emerged and developed around the Karez system.  Through this system water rights have been accepted, practiced and managed even in drought like conditions during particular extreme climate cycles. Under traditional Karez system, water and catchment area is considered a common property of a village, tribe/sub tribe or a group of people.  

The local version of community participation includes integrated management of water by fostering information exchange and helping to match needs with available knowledge, linkages with other sectors, assistance and resources required for any sustainable project. The acquisition of site, allocation of water rights, distribution of water, and its management have been practiced through local decisions making process very well.

Box 1. 
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Box 2.


Recommendations

Past three decades have shown some promising lessons learnt about different aspects of community involvement and its role in decision-making as under.

1. Integrated water resources management framework is an aspect that needs to be included while addressing the issue of water management, i.e. by improving cross sectoral networking, and to improve understanding with different departments related directly and indirectly with issue of water and other environmental sectors.

2. Institutional frameworks include: privatization, private sector participation, regulatory mechanism - output /mining (quantity), cropping pattern management - over supply, under supply, incentives, penalties, rules and regulations and frameworks for conflict resolution within different stakeholders. 

3. Resource mobilization for sustainability includes pricing of water, subsidies, cost recovery and willingness to pay, local resource mobilization, operation and maintenance of services and micro credit. 

4. National/provincial database including targets, indicators, and monitoring and evaluation methodologies.

5. Having a regional database of resources, trend in use, problems faced, strategies and lessons learnt. This can be effectively true for a region like central Asia where resource, its use, and local organizations have sufficient experience.  
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The problem of water shortage is seen by the corrupt official as an opportunity to suggest costly solutions involving donor’s money, preparing high cost feasibility studies, hiding the previous reports and arguing for the new studies and new alternatives. Drinking water for Quetta town can be brought from the Sukkar barrage or Naseerabad canal some 350 to 500 kilometers away - has been suggested by some of the experts within public sector. In doing so, water needs to be pumped from 200 feet to 6000 feet above sea level and one can imagine the amount of energy needed and its cost. After all these officials have to live upon such high cost solution. This is the point where most of the experts in the government together with their allies within the political sector compromise. By suggesting so they forget or take for granted that money will be available from somewhere - probably the generous donors, interested to pour money anyway, because in any case they can take it back.





As far as Pakistan is concerned, federal government has planned new water projects to be launched in near future in Sindh, Balochistan, NWFP and the Punjab. It will cost Rs 700 billion for enhancing water resources across the country on top priority besides boosting agriculture production. Further to this, an expenditure of Rs 2850 million for the studies of these projects is required. As far as rehabilitation of old mega schemes is concerned Tarbela dam alone will require at least 100,000 trucks each of 5.6 Tons capacity round the clock for 25 years to dispose off the existing delta in its reservoir.
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