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with sediments. A monitoring system has also been placed to check the effectiveness of the dam
for recharging groundwater.

The results of some studies regarding the effectiveness of delay-action dams indicated that these
structures enjoy considerable popular support in Baluchistan. The Executive Committee of the
National Economic Council (ECNEC) has recently approved the construction of 54 delay-action
dams, estimated at almost US$8 million. These will be built in Quetta, Pishin, Mastung, Qila Abdulla
and Mangochar. The Japan International Cooperation Agency (JICA) has also offered a grant of
around US$14 million for the construction of five delay-action dams. The Asian Development Bank
(ADB) and the World Bank (WB) have also agreed to finance desiltation of delay-action dams and
construction of new dams under the National Drainage Program of Pakistan. All this is expected
to contribute positively to groundwater recharge. The efficacy of delay-action dams can be enhanced
by providing exit pipes for draining the silt-free water downstream for infiltration into the streambed.

In the Sindh province, the Society for the Conservation and Protection of Environment (SCOPE),
a Pakistani NGO working on the implementation of United Nation Convention to Combat
Desertification (UNCCD) constructed a small retention dam to save land and water resources of
the Gadap area, an agricultural greenbelt in the Malir district of Karachi in the Sindh province
(SCOPE 2002). Malir, which was once known for its abundance of arable land and water resources,
became desertified due to excessive sand and gravel excavation from the beds of hill torrents,
groundwater exploitation and prolonged recurring droughts. The groundwater level dropped from
some 20 m in 1960 to 90-200 m in 1999. Owing to the scarcity of water, out of 29,210 hectares,
only 2,600 hectares of land are cultivated. With the construction of a 3.5-m high check dam in the
Khar valley of the Malir district, the rainwater can be stored for domestic purposes and to recharge
the groundwater aquifer. The Raingun Sprinkling Irrigation System was installed to economize the
use of irrigation water at two different farms in the Gadap Union Council. Since the construction
of the weir, runoff has been successfully stored in the lake. This lake is able to store water for
most of the year and the groundwater level in the adjacent area has risen sharply. Many dried wells
and water holes become functional. After every monsoon, rainwater percolation increases and
aquifers are being replenished. The Sindh Arid Zone Development Authority (SAZDA) carried out
studies for the construction of small dams in Kohistan and Thar regions (Rahamoo 2004).

In the Zhob district of Baluchistan, Human Development Foundation (HDF), in partnership
with the local communities, constructed a delay-action dam for recharging groundwater. The dam
has a capacity to store about 110,000 m*® of water and the catchment area is about 12 km>. Before
the dam was built, there was little vegetation around. In 2002-2003, a few rains filled the dam to
a depth of over 8 m. This has raised the water level in the karezes and wells in the vicinity of the
dam, on average, to about 3 m. HDF also helped the community to install hand pumps in the villages
to provide water for domestic use. Traveling long distances to collect water from earthen ponds,
which is not safe for domestic use, has stopped.

Recharge wells. This technique basically consists of drilling a borehole to provide a direct path
for water to infiltrate and to recharge the groundwater. The water may flow under gravity or may
be injected through reverse pumping. It is reported that good recharge rates can be achieved through
injection wells to an average ranging from 1,235 to 5,725 m*day with a minimum of 200 m?¥day.
Dug-wells can also be used as a recharging device.

Unfortunately, very often a precipitation of less than 25 mm occurs, which seldom results in
any runoff. Rainfall of more than 25 mm often occurs after a long dry spell and is not effective.
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Occasional precipitation causing a runoff carries a large amount of sediment, which is harmful to
the success of artificial recharge practices in Baluchistan.

Hand Pumps

In areas where the groundwater table is not very deep, the hand pump is the best solution for domestic
water supplies. In Aranji sub-tehsil of the Khuzdar district, Baluchistan, the water table in several
places during the recent drought was about 12 m. About 30-35 hand pumps were installed under
the UN World Food Programme. One hand pump is sufficient for some 50 persons. Furthermore,
the Public Health Engineering and Irrigation & Power Department of Baluchistan has installed
around 28 tube wells and 50 hand pumps to meet the water shortage for irrigation and drinking
purposes in various districts (Khan 2002a, b). The local communities welcomed this technological
intervention.

In the Sindh province, there are 37,391 tube wells installed in the public and private sector. In
view of the overall situation of drought in the province, over the past 3—4 years, the number of
tube wells has increased by around 60% from 1997-1998 to 2000-2001. A new scenario has
emerged whereby the water zone is being exhausted through excessive pumping of groundwater
through tube wells. The Rotary Club of Karachi Sunset Millennium, together with Pakistan Insaf
Welfare Trust (PIWT) has installed 180 hand pumps in the drought-affected areas of urban Sindh.
PIWT has evolved a system through which the community having 300 or more persons is entitled
to have a water pump. The pumps were installed at a public place or at a community center like a
mosque, so that everyone has access to the water.

Improved Tillage and Furrow-Ridge Planting

Although this is not strictly a drought-proofing measure, improved tillage may lead to increased
yields, which is important for creating food reserves. The effect of tillage on crop growth and yield
is not only to increase infiltration of rainwater but also to break the hardpan, which allows better
root growth or increased nitrogen minerlization of the inverted soil.

Farmers in Baluchistan are using a dual-purpose plowing and planting implement, the ‘desi-
plow.” This produces ridges 8 to 15 cm high, depending on the soil type and pushes the loose soil
to either side to form a ridge-furrow system. This enables farmers to place seed in moist soil by
planting 4 to 6 cm below the bottom of the furrow. Rees et al. (1987) observed that following 47
mm of rainfall, the soil water content of the basin increased by 24 mm, whereas that of the furrow-
ridged system increased by 57 mm. Both in Sindh and Baluchistan, most of the crops including
wheat can be sown on ridges, which can save about 30% of water.

High-Efficiency Irrigation Technology

In most of Baluchistan, irrigation methods commonly followed by farmers include the controlled
flood-irrigation technique on either wide-border strips or basins. In some areas, where soil is sandy,
gravity irrigation results in significant wastage of water due to seepage. Almost all fruits, vegetables
and winter fodder crops are overirrigated. As much as double the amount of water required is applied.
The application efficiency in fields is 25-40% (IUCN 2000).
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During the early 1990s, PARC, with the collaboration of the local industry, started producing
high-pressure pumps for agricultural purposes, local manufacturing of sprinkler and drip irrigation
systems (polyethylene-based). The local production of sprinkler and drip-irrigation systems helped
the local people to start installing these systems. However, large-scale adoption of these systems in
Baluchistan is limited due to low value of water and heavily subsidized electricity tariff. The subsidy
on electricity consumed by the farmer is around 90%, where the farmer is supposed to pay only
10%, as a fixed rate of Rs4,000 (around US$70) per month. The other root cause for the adoption
of these systems is the nonexistence of local irrigation companies in the provinces.

PARC collaborates with the local companies to initiate local production of PVC-based drip
irrigation systems and to establish local dealership and irrigation companies for the installation of
these systems. The installation of demonstrations throughout Baluchistan and in other parts of
Pakistan is now ongoing. The Government of Baluchistan with the assistance of the Khushhali Bank
is considering the formulation of a Water Conservation Fund, where assistance will be provided to
the farmers through the Khushhali Bank, and systems will be installed by the private sector on a
turnkey basis. The installed cost (capital plus installation cost) for the drip irrigation system by
Engro-Asai supported Company of Civic Abyari is less than Rs50,000 (US$880) per hectare. PARC
in collaboration with the local pump industry has also indigenized Raingun sprinkler irrigation
systems (Hussain and Yasin 2003).

Watercourse Improvement

Considerable wastage of water occurs in watercourses. The main causes of operational losses are
seepage, overflow, vegetation and rodent holes. Currently, the supply of canal water to the Pat
Feeder and Khirther canals in Baluchistan is supplemented by more than 25,000 public and private
tube wells in Baluchistan. Nearly 40% is lost in the delivery system due to improperly designed
and maintained watercourses. Only 60% of water reaches the fields where field unevenness further
accentuates the losses by 20-25% (Gill et al. 2002).

In the Sindh province, watercourse losses were in the range of 44%. After lining with PVC
geo-membranes, water losses were reduced to less than 3% (Kazmi 2001). The Government of
Sindh is also negotiating a watercourse-lining project with the WB. The project will be implemented
in 28 villages of 4 districts of the Sindh province covering a total length of 50 km with 1.8 km per
village (Memon 2002). Overall, in Pakistan about 33% of total watercourses have been improved.

Furrow-Bed Irrigation

The basin irrigation method is commonly used in the Sindh and Baluchistan provinces, with the
highest water consumption and the lowest water use efficiency. Furrow-bed irrigation is considered
the most efficient method of water application. Raising row-crops like cotton on beds with row-to-
row spacing of 75 c¢m is gaining popularity amongst the farmers, mainly because it saves water;
the cost of crop production is also substantially reduced. IWMI has conducted furrow-bed irrigation
trials in cotton-wheat regions of Punjab and Sindh and results have been very encouraging. Planting
of cotton on beds and furrow irrigation have resulted in a 30-35% increase in yield with around a
40-45% saving in water (IWMI 1999a). The technique is also being evaluated for rice production
and has the potential to grow rice with less water (Gill et al. 2002).
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Zero-Till Technology

Zero-till drill and production technology was developed by PARC during the late 1980s. PARC
worked with the local manufacturing industry to initiate the local manufacturing of zero-till drills.
Zero-till technology refers to planting crops without seedbed preparation. This technology has been
introduced in the Sindh province. It has been beneficially used for planting wheat without any
seedbed preparation after the harvest of rice. It allows utilization and conservation of the antecedent
soil moisture, saves time due to early planting and increases wheat yield IWMI 1999b; OFWM
1998). Around 30-40% of water can be saved with zero tillage along with precision land leveling.
The area under zero tillage in Pakistan has increased exponentially over the last 4 years with 20
hectares in 1996-97 to 78,500 hectares in 2001-2002 (Gill et al. 2002).

Laser-Leveling Technology

Precision land leveling (PLL) improves irrigation application efficiency and increases the uniformity
of application with less chances of overirrigation or under-irrigation. It is becoming increasingly
popular among the farmers because of its benefits in terms of higher water use efficiency and crop
yield. At present, the Directorate of Water Management is providing laser levelers to the farming
community on a monthly rent (Memon 2002). The data collected in Punjab revealed that 80% of
farmers benefiting from this technology have smallholdings (Gill et al. 2002). The main advantages
of PLL are reduction in application losses of up to 25%, reduction in labor requirement by 35%
and increase in crop yield by 20% (Sattar et al. 2001).

Adjusting Cropping Pattern with Water Availability

High-delta crops like sugarcane and rice not only consume a larger portion of available water but
also contribute to waterlogging. Wheat, cotton, rice and sugarcane are the major crops of Sindh,
which constitute 68% of the total cropped area, while the horticultural crops that Sindh produces
are banana (73%) mango (34) and chili (88%). The combined effect of the recent drought and
reduced irrigation water supply reduced the cropped area and crop production of major crops in
Sindh in 2001-2002. In Baluchistan, due to the drying up of a large number of karezes and natural
springs and reduced discharge from tube wells, the cropped area was reduced and productions were
negatively affected in the same period. The reduction in the production of major crops in Sindh
(compared to 1998—1999) was in the range of - 4 to -40% and in Baluchistan of -8 to -20% (GOP
2003).

The Government of Sindh decided that low-deltaic crops such as sugar beet, cotton and oilseeds
should replace the high-deltaic crops like sugarcane and rice in accordance with the soil and climatic
conditions. Following this policy, the Ministry of Food, Agriculture and Livestock initiated a
campaign in the Sindh province to replace sugarcane area by sugarbeet, which resulted in increased
areas under sugar beet in the lower Sindh province during the year 2001-2002. Sugarbeet grew
well and growers welcomed it as a promising rabi crop.

Rice is the other high-deltaic crop to be replaced with cotton. Cotton not only gives better income
to the farmers but also the gross revenue per unit of irrigation water is much higher for cotton
than for rice (Memon 2002).



Existing and Required Institutional Mechanisms for Implementation

Departments of Agriculture (provincial and district) and water user associations (WUAs) are
responsible for implementation of Watercourse Improvement and Construction of Water Storage
Tanks. Under the Local Government Ordinance of 2001, the Department of Agriculture was
decentralized, and among others, water management functions of the OFWM Directorate were also
devolved to the District Governments.

The Department of Agriculture is the lead implementing agency and the provincial Directorate
of OFWM has the overall responsibility for social mobilization to establish WUAs to implement
watercourse improvement and construction of water-storage tanks. The Director of OFWM acts
as the Project Director for the national and provincial programs and is responsible for implementation
of projects through the District and Field Teams.

Laser leveling has been introduced in both the provinces under the OFWM projects. For large-
scale introduction of this intervention, the federal and provincial governments are in the process of
shifting this responsibility to the private sector and the farmers’ institutions including the WUAs.
The OFWM training institutions would be responsible for the training of the tractor operators and
the engineering staff. The import duty and taxes on laser-leveling equipment have been removed
under the recent package announced by the President of Pakistan for the farmers. As the laser-
leveling units are now being produced locally, it is expected that repair and maintenance facilities
would be available to the users shortly. Similarly, zero-till and the OFWM and Agricultural Extension
staff in both the provinces are introducing furrow-bed systems.

In the Baluchistan province, the Irrigation and Power Department (IPD) is the main public-
sector agency responsible for the planning and operation of irrigation schemes. The Public Health
Engineering department, in collaboration with the local bodies and the Rural Development
Department is responsible for providing drinking water to the rural communities. The Baluchistan
Water and Sanitation Authority is responsible for the provision of water supply to the Quetta city.
The IPD is responsible for developing major groundwater-development projects and installation of
tube wells for the public-sector agencies and for private individuals. The PCRWR is involved in
research related to the leaky delay-action dams in Baluchistan. The hand pumps are primarily
installed by the local NGOs with the help of the Public Health Engineering and IPD.

In general, in the Sindh province, there is currently no established mechanism to promote and
introduce the new technologies and to document their efficiency in mitigating drought impacts. Thus
there is a need to have effective institutional mechanisms for the transfer of technology to the water
users. Appropriate institutional arrangements are also needed for effective coordination between
the line departments and the research and development (R&D) institutions in the province. Such
arrangements are crucial to providing technical backstop and developing support to the rural and
urban communities of the drought-prone districts. This could be accomplished by the establishment
of an apex organization addressing the issues of drought and water management in the arid zones
of the Sindh province.

A drought management plan is essential for the drought-prone districts of the Sindh province
covering the Kohistan, Khirther range and the arid zones. The plan should include a clear coping
mechanism to mitigate the impacts of droughts. Both Baluchistan and Sindh have limited water
resources. But both still do not make efficient use of the available water resources. The existing
irrigation-scheduling practices are still largely based on the conventional approaches of flood
irrigation and have a tendency to overirrigate. To address this issue, an effective extension service
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is needed for the transfer of management practices and water-use-production technology to the
farmers.

Farmers should be motivated and trained in the use of emerging efficient water-use methods
such as sprinkler and drip irrigation, laser leveling, raised-bed planting, watercourse lining and
water storage tanks, which have proven successful in different arid environments of Pakistan.

Due to the excessive exploitation of groundwater coupled with the successive and recurring
droughts, groundwater tables in different parts of Sindh and Baluchistan have considerably declined.
Traditional water-harvesting and irrigation systems often fail. This overexploitation of the resource
has caused devastating impacts on drinking-water supplies for the urban and rural populations. To
arrest this trend, the government needs to develop appropriate policies to effectively manage and
monitor groundwater development and use. Steps should be taken for the revision and enforcement
of water laws. Communities should be directly involved in the campaign of recharging the
groundwater aquifers and in the conjunctive use and management of surface water and groundwater
resources.

Prospects for New Technologies

Some of the interventions described have proved to be very effective and widely accepted by the
farmers, planners and policymakers at the national level. The government is well aware of the huge
water losses in canals and the need for On-Farm Water Management (OFWM) programs and is
already developing a program for improvement and lining of 86,000 watercourses of the country
to save water in the long-term (GOP 2004). Farmers have to share 55% of the cost of improving
watercourses.

Under the OFWM-project funded by the WB, about 200 water-storage tanks, each with a
capacity of storing 180 m?* and serving from 5 to 10 farms, would be constructed during the next
4 years on a cost-sharing basis. Using the Government Federal Grant, the Government of Sindh
has undertaken development schemes (duration of 12 to 36 months), which include installation of
tube wells, construction of delay-action dams, small dams, recharge dams, drinking-water supply
through pipelines, introduction of drip irrigation systems in Thar and Kohistan regions and
community-based cactus plantations in arid zone of Sindh (GOS 2000).

The Government of Baluchistan decided to allocate a similar-sized Federal Government grant
of around US$16 million to projects identified as medium- to long-term drought-mitigation strategies.
These include the construction of 11 dams, 250 windmills, development of 28 tube wells, 50 low-
cost water supply schemes and uplift of 100 karezes (FAO/WFP 2000a, b). In Baluchistan,
rehabilitating the karez is a significant means of restoring water supply to communities. National
NGOs, such as NRSP with funding from UNDP and the Federal Government have rehabilitated
112 karezes in Turbat. The introduction of high-efficiency irrigation systems has potential to improve
water distribution and efficiency within the karez system.

In Pakistan overall, currently about 0.7 million hectares of land are being irrigated the through
the rod-kohli system, where water is diverted from the hill torrents. There is a potential to irrigate
2 million hectares of agricultural land and this would need an investment of about US$85 million
(GOP 2004).

Under the 10-year Perspective Development Plan (2001-2011), pilot projects for the sprinkler/
drip systems over 4,000 hectares will be undertaken in the country (GOP 2001). In Baluchistan,
where indiscriminate expansion of authorized and unauthorized tube wells and the overirrigation
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of orchards and vegetables have led to mining of groundwater aquifers, such systems are most
appropriate and have a great potential. The drip-irrigation research concluded that it saves
groundwater and significantly increases the yields of orchards.

Under the 10-year Perspective Development Plan (2001-2011) of the water sector, precision
land leveling of about 150,000 hectares will be undertaken in the country (GOP 2001; GOP 2004).
Due to lack of suitable arrangements for providing equitable access to farmers, so far only a limited
number of demonstrations were possible, and these have been generally targeted for relatively large
farms. The Government of Sindh is planning to consider a PLL program in each district by making
the equipment available to the farming community on a cost-sharing basis. The prospects for the
adoption of this technology are very high in future.

The land, water and climate play an important role in the adaptation of a cropping pattern but
traditions affect the decision making. Many crops are still grown in places where other crops are
more appropriate. Change of cropping pattern can have a significant effect on water savings. In
the Sindh province, the production of sugar is much higher than the requirements of the province.
Ahmad (2003b) proposed (in combination with improvement of watercourses and lining of canals)
a 10-year strategy to reduce the rice and sugarcane cultivation by 20% and increase yield by 20%
to meet the shortfall due to reduction in area. It is essential for Pakistan to introduce new crop
zoning and cropping patterns to efficiently utilize the scarce water.
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Current Institutions and Policies for Drought Mitigation

Drought Monitoring

Monitoring of drought-related hydrometeorological and other variables in Pakistan is carried out
by several agencies, including the Pakistan Meteorological Department, Water and Power
Development Authority, Provincial Irrigation and Drainage Authorities and District Governments.

Pakistan Meteorological Department (PMD)

PMD is a federal agency under the Ministry of Defense, with a mandate to monitor and analyze
meteorological parameters including drought events. It maintains a network of about 200
meteorological stations across the country. A Drought and Environmental Monitoring Centre
(DEMC) has been established within the organizational setup of the PMD. This center has planned
to install 350 additional meteorological stations, particularly to strengthen the existing drought-
monitoring system in the country. The DEMC has also established the Regional Meteorological
Centres in each of the four provinces to provide support for monitoring of drought at the provincial
level. The Regional Meteorological Centers collect the real-time data of meteorological parameters
and communicate these to the PMD headquarters for analysis (PMD 1999, 2000, 2003). Regional
Meteorological Centres are located in Quetta (Baluchistan), Karachi (Sindh), Lahore (Punjab) and
Peshawar (NWFP).

At PMD headquarters, data and information received from the Regional Meteorological Centres
and shared with WMO are processed and synthesized using established methodologies and criteria
related to drought indices to generate information related to drought hazards. If the numerical values
computed using the drought indices indicate that a certain area has been engulfed in drought conditions,
then PMD asks the respective meteorological station(s) to supplement the climatic findings with the
physical surveys and ground-truth analysis in the drought-affected areas. If the ground-truth surveys
also support the empirical findings, then PMD communicates the drought-alert signals the Home
Secretary of the respective provinces and the Emergency Relief Cell within the Cabinet Division of
the Government of Pakistan to take necessary measures in the affected areas.

PMD explores drought characteristics like intensity, magnitude and extent (spatial and temporal).
For the assessment and characterization of drought events and drought-affected areas, PMD has
been using Percent Normal Method, Aridity Index and Standardized Precipitation Index as drought
indicators (PMD 1999, 2000, 2003).

Percent Normal is the simplest drought indicator and can be calculated by dividing the actual
precipitation of any station with normal precipitation (typically based on 30-years” mean). If the
rainfall is less than 40% of seasonal normal rainfall at any station for two consecutive seasons
(winter and summer under Pakistani conditions), the drought conditions are set on for that particular
station. PMD has identified drought-prone areas of the country by analyzing the historical
precipitation data (1931-1988) of important locations. Time-series charts of the seasonal rainfall
amounts thus developed have revealed that the higher the seasonal normal values, the lesser the
chances of drought incidence and vice versa. As a result, Northern Areas, NWFP and parts of the
northern Punjab have seldom experienced droughts, where seasonal normal is higher due to the
presence of western disturbances. Contrary to these, the areas lying in the south and southwestern
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side of the country (Sindh and Baluchistan and Southern Punjab) have lower seasonal normal and,
consequently, have more drought-prone features.

Aridity Index (AI) was used by the PMD as a criterion to evaluates drought-severity conditions
(light, moderate or severe). The Aridity Index is defined as a ratio of 50% probability of rainfall to
the actual crop evapotranspiration. The computation of Aridity Index requires data on precipitation
and reference crop evapotranspiration. Meteorological data of temperature, humidity, and wind speed
and sunshine hours are needed to compute the reference evapotranspiration.

Standardized Precipitation Index (SPI) quantifies the precipitation deficit for multiple time
scales. These time scales reflect the impact of drought on the availability of different water resources.
The SPI calculation for any location is based on the long-term precipitation records for a desired
period. This long-term precipitation record is fitted to a probability distribution, which is transformed
into the normal distribution so that the mean SPI for the location and desired period is zero. Positive
SPI values indicate greater-than median precipitation, while negative values indicate lesser-than
median precipitation. Because the SPI is normalized, wetter and drier climates can be represented
in the same way, and wet periods can also be monitored using SPI.

A drought event occurs any time when SPI is continuously negative and reaches intensity where
the SPI is —1.0 or less. The event ends when SPI becomes positive. Each drought event, therefore,
has a duration defined by its beginning and end, and intensity for each month that event continues.
The accumulated magnitude of drought is a positive sum of SPI for all the months within a drought
event. PMD (2003) has analyzed the last drought episode in the country by using SPI as a criterion
at 48 locations of the country with different time scales.

Water and Power Development Authority (WAPDA)

WAPDA is a federal agency responsible for collection of river flows, hydrometeorological data in
the Indus basin and its catchments and for analyses of the impacts of any climatic changes in the
river flows, storage-reservoir levels and groundwater levels in the country. WAPDA maintains the
largest number of hydrometeorological and stream-gauging stations in the country. The processed
information is made available to the concerned federal and provincial agencies through fax and on
the website in case the country is facing a drought. They also provide such information to the Indus
Rivers System Authority (IRSA), to the Federal Committee on Agriculture and, in addition, to the
PMD and the drought-relief and mitigation-related agencies. In the recent drought, such information
was made available to all the concerned parties on a daily basis through fax by the IRSA.

Provincial Irrigation and Drainage Authorities

These authorities are responsible not only for managing the canal deliveries but also for monitoring
the canal diversions and distributing water within the canal network in the Indus basin. They are
also responsible for sharing this information with all the concerned institutions in the country and
work on an emergency basis during the drought periods. They also exercise the practices and
schedules for managing the shortages in the canal supplies. During the drought period of 1998—
2002, provincial Irrigation and Power Departments (IPDs) implemented comprehensive interventions
including a) conservation of water releases from storage reservoirs during slack demand period
and their reallocation during critical stages, b) canal water allocations on a priority basis to canal
commands having brackish groundwater, and c¢) operating canals on revised rotations.
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The District Governments

District Governments now include Departments of Agriculture, Livestock, Public Health, Revenue,
etc. The field staff report to their respective district headquarters and the provincial departments
any unusual changes due to a prolonged dry spell, i.e., reduced water availability for agriculture,
livestock and for rural population. They also report such happenings to the District Governments,
as these departments have been devolved and now their district staff are directly under the control
of the district administration. The District Coordination Officer and the Nazim (District Public
Representative) coordinate the information provided by various line departments and keep the
provincial administration informed accordingly. The devolution system certainly has an edge to
coordinate the monitoring information at the local level.

The major limitation in the monitoring of the drought is the integration of the hydrological,
meteorological and socioeconomic information, as no single institution is responsible for the
monitoring of drought in the country.

National Calamity Act

The Federal Government is responsible for developing a framework and undertake necessary
mitigation measures and relief support for the social and economic revival of calamity-stricken
areas (due to floods, droughts, earthquakes) and communities. The West Pakistan National Calamities
(Prevention and Relief) Act, 1958, provides the required legislative basis and framework to counter
the effects of various hazards. According to this Act, whenever a province or any part thereof is
affected or threatened by calamities (droughts, floods, earthquakes, fire epidemic or any other
disaster), the Government, by notification declares the whole or any part of the province as a
calamity-affected areca (GOP 1958).

This Act entrusts the provincial Board of Revenue to appoint a Relief Commissioner (which
most of the time, is the senior-most member of the Revenue Board) for calamity-declared areas
including the drought-affected areas. The primary role of the Relief Commissioner as outlined in
the 1958 Act is reproduced as follows:

Collect field reports about losses of life, livestock and property and apprise the provincial and
federal governments of these losses. Suggest compensatory fiscal amount for the calamity-affected
areas, to the provincial and federal governments including postponement of land and other
government taxes, tariffs, revenues, etc. Provide approved compensation to the affected population
through District Relief Officers. The focus of the Act is therefore on relief measures.

Drought-Relief Measures

Whenever, under the National Calamity Act of 1958, any part of the country is declared as a drought-
affected area, the federal, provincial and district governments have to respond to the situation by
initiating a variety of relief and mitigation measures. The emergent relief measures for the severely
affected communities include distribution of food, fodder, water, tents, blankets, medical supplies,
and mobile medical and vaccination teams. Relief expenditures are supported through emergency
budgetary allocations by both the federal and the provincial governments.

Depending on the drought severity, as suggested by the drought-monitoring and assessment,
and resulting vulnerabilities, the Government of Pakistan may designate an area as either drought-
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affected or severely drought-affected. The relief plans initiated for the rehabilitation of these two
categories vary. The government allocates more funds and undertakes extensive relief measures on
a priority basis in the severely affected areas compared to the less-affected areas. Furthermore, in
severely affected areas, the government may either waive off the land and other revenue taxes,
postpone or even write-off the loan recoveries, may extend the special cash grants from the higher
authorities (President, Prime Minister or Governor) along with the emergency relief supports of
subsidized or free ration and water supplies, public and veterinary health facilities and fodder for
livestock.

Problems observed in relief operations during the latest droughts in Baluchistan and Sindh
included a) lack of a database on assessment and impacts of drought; b) lack of an appropriate
analysis of the records and data collected; ¢) the attitudinal and behavioral problems; d) lack of
commitment and devotion in relief operations and distribution of materials; ¢) lack of service
orientation, especially in the health services; f) lack of awareness and culture of the relief camps;
g) clear-cut role of the public and private-sector institutions and interdependencies; h) lack of public
participation and media support; 1) moral values of the society; and j) lack of coordination among
the line departments.

Assessment of Required Relief

To estimate the worth of these relief-support programs as well as to prioritize the specific
requirements of drought-affected areas, under the present legislative framework, the Provincial Relief
Commissioners have the responsibility for drought assessment and to apprise the Federal and
Provincial Governments of the required relief support. Most of the time, Relief Commissioners
accomplish this task through the Provincial Board of Revenues and Revenue Departments.

To evaluate the impacts of drought on the livelihood of the rural and urban population and on
the availability of water resources for domestic, water and irrigation purposes, extensive field visits
and surveys are carried out by the Provincial Revenue Departments in drought-affected arecas (GOB
2003). Similarly, the impacts of drought on health, sanitation and nutrition conditions in the drought-
affected areas are also assessed through extensive field surveys and visits. In addition to the official
field surveys and visits, NGOs and international donor agencies (UNDP, WFP, FAO, WHO) also
conduct studies and surveys for the assessment of food and nonfood requirements in the drought-
affected areas with an objective to provide information on the assessment of the severity of drought
impacts. The Relief Support Programmes of donor agencies are structured on the basis of the
requirements given by the government. Such surveys were conducted by FAO and UNDP during
1999-2002, which provided a realistic assessment of the damages of droughts and assessment of
requirements for the Relief Support Programme (UN 2001; WB 2001; UNDP 2003).

The Board of Revenue of the Sindh Government carried out an assessment of the recent
drought during 1999-2002 in the Sindh province while NGOs (Pattan, Action Churches together)
and donor agencies (FAO, WFP, WHO) carried out independent surveys to evaluate the food,
health and sanitation conditions in the drought-affected arecas (PDO 2001; UN 2001; WB 2001,
UNDP 2003).

The Bureau of Statistics, under the overall supervision of Planning and Development
Department, Government of Baluchistan, carried out an assessment of the impacts of drought during
1998-2002 while the UNDP, FAO, OXFAM, and Islamic Relief carried out independent surveys



in drought-affected areas of the province to evaluate food- and nonfood-supply assessments in the
province.

Based upon these survey results, the Relief Commissioners of the concerned provinces rationally
quantify and prioritize the relief-support measures, so that optimal compensation (both in cash and
kind) for the affected communities can be ensured. To coordinate various relief measures for social
and economic revival and rehabilitation of the drought-affected areas in the country as well as to
maintain the liaison with the international donors, the Federal Government has established the
institution including the following:

e Federal Drought Emergency Relief and Assistance (DERA) Unit
*  Emergency Relief Cell (ERC) in the Cabinet Division of the federal government

* National Steering Committee

Drought Emergency Relief and Assistance (DERA) Program

For rehabilitation of the drought-affected arcas of the country during the latest drought, the
Government of Pakistan commissioned the DERA Program. For the execution of the activities of
the DERA Program, funding was sought from the international donor agencies. The ADB and WB
responded to the request of GOP and a total loan of US$140 million was approved (ADB contributed
US$100 million and the WB contributed US$40 million). In addition to the loan, the government
allocated US$20 million (mainly in the form of services) for the DERA Program. Out of a total
DERA finding of US$160 million, the share of Sindh and Baluchistan provinces was 30% each,
while allocations for Punjab and NWFP were 25% and 15%, respectively.

The focus of the program is on the provision of sustainable drinking-water supplies, water
management and conservation for sustainable livelihood (agriculture and livestock), support for
construction of roads and restoration of drought-affected orchards. The program also provides
essential social services. Based on the source of funding, the DERA Program has been subdivided
into the Drought Impact Mitigation and Recovery Component (DIMRC) and the DERA component.

The sectors identified for investment under WB funding (DERA component) in drought-affected
areas of the country are irrigation, road construction, agriculture and rural water-supply schemes.
However, the major thrust was on the provision of water supply, road construction and irrigation
facilities, where 36, 35 and 23% of the total allocation under the DERA component were invested.
In the Sindh province, the priority sectors were road construction and water-supply schemes for
which 76 and 23% of the provincial allocations were utilized while, the situation was altogether
different in the Baluchistan province, where irrigation was the top priority sector and where 54%
of the provincial share was spent in the water sector.

The funding of the ADB (DIMRC) is mainly focused on water, agriculture, health, road
construction and community welfare schemes in the drought-affected areas of different provinces.
However, different provinces have different priority sectors. For example, the emphasis of the
Government of Sindh is more on road construction in drought-affected areas, where 75% of the
provincial DIMRC allocations were invested. In the Baluchistan province, the main thrust was on
schemes related to water development. Installation of tube wells, rural water-supply schemes,



construction of delay-action dams and improvement and renovation of karezes were accomplished
in drought-affected areas of the province.

Federal Institutional Arrangements

The Emergency Relief Cell is a part of the Cabinet Division, Government of Pakistan. The history
of this Cell dates back to 1970, when a catastrophic cyclone caused widespread devastation in the
former East Pakistan. This Cell prepared a “National Disaster Plan” in 1974. The purpose of the
Disaster Plan was to establish procedures, prescribe an organizational setup, fix primary
responsibilities and support functions of the implementing agencies involved and standardize
procedures for monitoring of the disaster operations. The plan embraces all disaster situations and
envisages utilization of available resources (governmental, semigovernmental and nongovernmental).
Being action-oriented, functional and flexible, the plan is capable of meeting disaster situations of
various intensity as well as multiple contingencies. Despite being small, the Emergency Relief Cell
is playing a substantial role in mitigation of disaster including drought:

*  Provide assistance in cash and in relief materials to supplement the resources of provincial
governments during droughts.

* Maintain liaison with international aid-giving agencies, volunteer organizations and donor
countries for drought-relief measures.

¢ Administer the Prime Minister’s Food Relief Fund at the federal level.

*  Provide mobility including helicopters for rescue of the affected people and for relief
operations.

To accomplish these responsibilities/operations in drought-affected areas the following
infrastructure is available with ERC.

The Emergency Control Room of the Emergency Relief Cell goes into operation during the
flood or drought season or other natural disasters. It maintains constant liaison with the Engineers
Directorate of Pakistan Army, Federal Flood Commission, Pakistan Meteorological Department,
Provincial Governments Relief Commissioners and Relief Officers. Daily situation reports are
received from the drought-stricken areas through the Provincial Governments and the concerned
Federal Agencies, and a comprehensive report is compiled depicting the latest position of the drought-
affected area. Such reports help in decision making and in channelizing the relief operations.

Warehouse of the Emergency Relief Cell is located at Islamabad for stockpiling of essential
relief items to be used during emergency situations. The Warchouse has basic nonperishable
medicines and nonperishable goods (blankets, clothing and tents, etc.) that can be rushed to the
affected areas at short notice.

A Deputy Director, located at Karachi, heads the relief Goods Dispatch Organization of the
Emergency Relief Cell. This organization is responsible for making arrangements for receipt and
dispatch of all relief goods from foreign and local agencies in the event of a disaster. The organization
is also responsible for clearance and making flight arrangements at airports, seaports, refueling of
planes, reception of crews, custom clearance and all other related formalities.



The Aviation Squadron of the Emergency Relief Cell maintains a fleet of six helicopters out
of which three are nonoperational due to the nonavailability of spare parts. These helicopters
are detailed for rescue operations during disaster and visits of relief officials to the drought-
affected areas.

For the effective coordination and monitoring of the DERA program at the federal level, the
Government of Pakistan has appointed Secretary, Planning and Development Division as the Federal
Drought Coordinator. To assist the Federal Drought Coordinator, the National Steering Committee
was established during November 2001. The steering committee is chaired by the Deputy Secretary,
Planning and Development Division and has representation from various federal, provincial and
international donor agencies. The Steering Committee has constituted the DERA Unit as its
Secretariat, which is headed by the National Project Director. The primary function of the Steering
Committee is to analyze and approve the relief schemes as submitted by the provincial DERA Units.

Provincial Institutional Arrangements

To coordinate, monitor and implement the drought-response strategy at the provincial level, the
Relief Commissions were established under the instruction of the Federal Government. In addition
to these, the provinces also have their own mechanisms to strengthen the relief-support activities
within provincial jurisdictions. Similarly, to execute and monitor the DERA activities, provincial
Steering Committees and Secretariats in the form of DERA Units have been constituted in all the
four provincial headquarters. The specific institutional arrangements of the Baluchistan province
(established during the latest drought) include the following:

e Relief Commission, Quetta
*  Drought Crisis Control Centre (DCCC)
*  Provincial Drought Management Committee (PDMC)

e Provincial DERA Unit, Quetta

The specific institutional arrangements of the Sindh province (established during the latest
drought) include the following:

e Relief Commission, Karachi
*  Provincial Steering Committee

¢ Provincial DERA Unit Karachi

The structure and role of the district-level institutional arrangements in the form of District
Drought Control Committees have also been included in the DERA manifesto, but these are
practically either nonexistent or inactive.
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Political Aspects of Drought Declaration and Mitigation

Drought is not a sudden event but rather a process, which accumulates slowly over time in any
region or area. As a result, it provides ample time for the state managers to undertake preemptive
measures to minimize the vulnerabilities of the regions that are at risk. However, since governments
have to initiate extensive programs at huge investment costs, they tend to ignore the issue at its
emerging stage. Similar politics/tactics are being practiced in Pakistan, where economic stability
is always questionable. The Government of Sindh, with an objective to avoid the rigorous pressure
exerted by the extensive relief measures on limited fiscal resources, tries to ignore the dilemma
being developed in the drought-affected areas. However, when the national and international media
and NGOs highlight the sufferings in the drought-affected areas, and also the government perceives
the green signals of donations from the international community, the initiatives are taken by the
authorities.

The other interference of the politicians is to get their own districts declared as drought-affected
to seek relief support. Therefore, politics also plays a critical role in the declaration of the drought-
affected areas. The media and local NGOs also play a vital role in documenting the impacts of
droughts and the assessment of the needs of the relief measures.

Political considerations also affect the measures, which are planned to reduce the distress and
havoc of the drought-affected regions through several ways. First, if a drought-affected area belongs
to a public representative who is from a ruling party, it may get relief support on a priority basis,
even if the situation is not “that bad.” On the other hand, if the drought-affected area is under
control of a public representative of the opposition group, the relief may come late and be insufficient;
and consequently, the disaster becomes inevitable. Similarly, some pressure groups within the
government oppose relevant plans, which may alleviate droughts in the longer run. Strong opposition
to the construction of new surface storage dams on the Indus is just one example.



Gaps in Drought Mitigation

Gaps in Knowledge and Information

Impacts of Tube Wells on the Karez System

The traditional water-harvesting and management interventions used by the rural communities
were sustainable compared to the introduction of the new technologies during the last three decades.
For example, the karez was a traditional water-harnessing and irrigation system, which was
sustainable for the development and utilization of scarce resources of groundwater in the fragile
ecosystems of Baluchistan. The karez water-harnessing and irrigation system was designed using
the local knowledge and skills to address the needs of the rural communities irrespective of their
investment capacities. Therefore, the resource-rich and resource-poor farmers were equally involved
in the development of karez and the system was aimed to have social equity, where water was
available to all the houscholds based on their contribution in the development of the karez system.
With the development of deep tube-well technology and the provision of the National Electric Grid
system in Baluchistan, the indiscriminate exploitation of groundwater through deep tube wells
resulted in drying of karezes, and the resource-rich farmers started drilling deeper to ensure pumping
of sufficient quantities of water under the conditions of continuous lowering of the water table.

The descriptive information on traditional and new technological interventions is available, but
there is a complete gap of quantitative knowledge on how the new technologies affected the traditional
and sustainable interventions like karezes. There is hardly any information available regarding the
impact of new technologies in lowering of the water table and mining of groundwater in Baluchistan.
Similar impacts were observed in the arid zones of the Sindh province, where indiscriminate use
of groundwater by deep tube wells has led to the drying up of the shallow dug-wells and intrusion
of saline water. There is a unique opportunity in Baluchistan to document the impacts of deep tube-
well technology on the drying of karezes, which resulted in shifting the benefits of electric tariff
subsidy to the resource-rich farmers. Baluchistan provides a unique opportunity to the Region in
the assessment of the impacts of new technologies on the karez system. A comprehensive research
study is needed to address this issue in a scientific manner.

Spate Irrigation and Groundwater Recharge

In Baluchistan, the sailaba (spate irrigation) system was historically given higher priority prior to
the introduction of deep tube-well technology and the availability of electricity. The government is
now providing a subsidy of Rs7 billion per annum on electric tariff for 14,363 deep tube wells,
which provided opportunity to farmers to overexploit the groundwater for growing high-value crops.
This resulted in the neglect of the sailaba system, which was very effective in spreading of floodwater
and recharging the groundwater. Instead of the development of the sailaba system, delay-action
dams were constructed by deploying huge financial resources to recharge the groundwater aquifer.
There is a general consensus that the delay-action dams provide recharge to the shallow groundwater
under very localized conditions. The contribution of delay-action dams for recharging the deep
groundwater and at regional or basin level is still to be documented.



In general, little is known about the efficiencies of artificial recharge methods, which are a
major issue in the Baluchistan province and the arid zones of the Sindh. Little is also known about
the performance of water-harvesting and conservation methods under drought conditions of different
extremity and about their impacts on the water-resources availability and sustainability.

There have been studies to address the issue of sedimentation in the delay-action dams due to
the heavy inflow of sediments in the floodwater. The concept of Leaky Delay-Action Dams was
developed by the PCRWR, which reduces the speed of floodwater but allows slow release of
floodwater downstream of the dam through outlets. This intervention is promising and might provide
an effective intervention for the recharge of groundwater. However, there is a need to conduct a
comprehensive study to document the techno-economics of delay-action dams in recharging the
shallow groundwater in the localized and the regional contexts. Pakistan can share the experiences
in recharging the groundwater in arid fragile environments with other countries in the region.

Research and Adaptations

There is hardly any institution having a mandate for R&D in the area of drought mitigation. The
Arid Zone Research Center (AZRC), Quetta (an institution PARC) is involved in research related
to the drought-prone areas, but their activities are limited to the agronomic, economic and
management research for the khushkhaba areas and rangelands. The technologies developed by
AZRC perform only if there is sufficient incidental rainfall; otherwise, crop harvests are not possible
under drought conditions. The other limitation is that AZRC does not work at the scale of
hydrological units, like river basins, and their research focuses primarily at the farm level.

In Pakistan’s Indus basin, a number of water-management interventions has been developed
over the last two decades. This includes water management at the farm level, especially the improved
water conveyance and application technologies. But these technologies were not tested in the drought-
prone areas. Thus there is an opportunity to test and evaluate these interventions in drought-prone
areas of Baluchistan and Sindh provinces of Pakistan. In addition, Pakistan can also benefit from
Iran’s experiences in the area of drip irrigation, as it is much ahead of Pakistan. Reciprocally, Iran
can benefit from Pakistan’s experiences of watercourse improvement, laser leveling and furrow-
bed irrigation systems.

Drought Preparedness and Mitigation

The knowledge and information for designing drought preparedness and mitigation measures are
limited. The gap in knowledge is basically due to the disjointed efforts conducted by various
institutions. Pakistan can learn from the countries of the region (e.g., India) that have been developing
programs for drought mitigation.

Institutions

The institutional arrangements are reasonably well defined for the drought-relief activities, but there
is hardly any institutional mechanism for drought preparedness and mitigation to address the long-
term issues.

There is a lack of appropriate institutional arrangements and mechanisms to develop effective
linkages between the public-sector institutions, nongovernmental organizations, the private sector



and the civil society. Although these institutions worked in a more collaborative fashion during the
latest drought period, such collaboration was limited to the so-called relief measures and never
became part of their routine activities.

Presently, there is no comprehensive drought-mitigation infrastructure and strategy at the federal
and provincial levels. Contrary to the well-established flood mitigation with adequate institutional
arrangements, the drought-mitigation activities, by and large, are managed on an ad hoc basis.
Institutional arrangements and their capacities are inadequate at the federal and provincial levels
to effectively launch the early warning systems, preparedness and contingency plans, and
rehabilitation measures, while such arrangements are nonexistent at the district level.

The major limitation in the monitoring of the drought is the integration of the hydrological,
meteorological and socioeconomic information, as no single institution is responsible for the
monitoring of drought in Pakistan.

Pakistan can learn from the regional experiences from Iran and India by sharing knowledge
and information in the area of drought preparedness in relation to the institutional aspects. A regional
study on institutional aspects is very much needed to share existing experiences and to learn how
an effective institutional framework can be developed through a regional effort.

Policies

There is hardly any policy of the Governments of Baluchistan and Sindh for drought preparedness,
mitigation and coping mechanisms. Only ad hoc measures were adopted after the recent drought,
which persisted during the last 6 years (1998-2004).

Recently, the ADB initiated a Programme Loan for Baluchistan entitled “Baluchistan Resource
Management Programme,” which has four components: a) fiscal and financial management, b)
public-service delivery, ¢) water-resources management policy, and d) private-sector development
strategy. The formulation of the Water Resources Management Policy was well received by the
Government of Baluchistan and other stakeholders because of the severe impacts of the prolonged
drought (1998-2004) on the mining of groundwater and lowering of the water table.

The formulation of the Water Resources Management Policy would depend on the availability
of reliable information regarding the availability and use of water resources, which is very limited
at present. In Pakistan, information on the Indus basin is reasonable, but areas outside the Indus
basin, including Baluchistan, have been neglected. Thus there is a gap in reliable information on
surface water and groundwater. The impacts of drought were so severe that there is urgency for
the reassessment of the resource availability.

Although there is an understanding for the need to formulate a policy there is hardly any
commitment at the political level to enforce such a policy. Therefore, there is a need to initiate
R&D activities to support the development of an implementable policy and a reforms agenda.

Everyone is convinced that lack of implementation is a major issue but hardly any systematic
effort exists for the identification of mechanisms for the implementation of any policy or reforms.
Therefore, there is a need to study alternative options for implementation of drought-mitigation
and water-resources-management policy and reforms. Another issue is the impact of socioeconomics
and political regimes on the drought preparedness and mitigation policies in the region, as the political
system always affects technological and institutional efforts.



Options for Future Strategy

Technological

The APN study on the “Impacts of Climate Change on Availability of Water Resources in South
Asia,” including Pakistan indicated that extreme events like droughts and floods are going to become
severer in the future. Considering the probability of having more frequent droughts in the future,
there is a need to integrate the aspects of drought and water management by developing a strategy
for research on “Drought and Water Management” in an integrated fashion. In fact, there should
be one word giving the meaning of both drought and water management in arid environments,
particularly those outside the Indus river basin.

Overall, in Pakistan, drought management should be part of the larger national water-
development strategies and plans. WAPDA’s comprehensive program of Water Resources and
Hydropower Development has been designed to avert the impacts of droughts and desertification
in the country on a longer-term basis by augmenting the existing canal-water supplies. The projects
included in the Vision along with the site locations are presented in figure 3. The projects of Vision
2025 have been included in the Perspective Development Plan for the period 2001-2011. Work on
several projects (Mangla Dam Raising, Rainee, Katchi and Greater Thal Canals) has already started.
All the three mentioned canals will provide water to drought-prone arcas (WAPDA 1987, 2001).

Figure 3. Location map of the water development projects envisaged under Vision 2025.
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The future strategy for technological development should depend on the realistic assessment
of the surface-water resources in the fragile drought-prone environments, as the groundwater
resources in these environments are limited. A good example is the Baluchistan province where the
groundwater resources constitute 4% of the annual available water resources. The other 96% is
available from the surface-water resources. Therefore, emphasis should be placed on surface water,
out of which, around 30% is available from the Indus basin and 66% from the floodwater. Out of
the floodwater, around 30% is utilized and the balance 70% is lost unutilized. Thus the potential
source of development is the floodwater, which could be, and is, presently being used for the sailaba
area, dependent on spate irrigation. The situation is similar in arid zones of the Sindh province.
The other aspect worth considering is the risk involved in the availability of floodwater due to low
rainfall. There is a need to conduct research for the development of a strategy for technological
development with active participation of water users and link spate irrigation with interventions
related to recharge of the groundwater. The unutilized floodwater available for potential development
in Baluchistan is around 12 billion m?, which is equivalent to the designed live storage capacity of
the Tarbela dam.

Presently, the Irrigation and Power Department is actively involved in the construction of delay-
action dams for recharging the groundwater. The effectiveness of these dams is questionable from
two standpoints: First, whether the delay-action dam contributes significantly to recharging the
shallow groundwater or deep groundwater. Second, what is its contribution at the local and regional
levels? The Government of Baluchistan is stuck with making a decision on the effective ways of
recharging the groundwater.

In summary, the strategy for technological development in Baluchistan and arid areas of Sindh
should be based on the assessment of the potential resources available for development through
integrating activities of spate irrigation with the objective of spreading of floodwater to increase
the command area and recharging the regional groundwater resources.

Institutional

The institutional aspects of spate irrigation and regional groundwater recharge are very complex
and include water user institutions, line departments, district governments, research institutions,
policy institutions and public representative institutions.

The major problem is that the Irrigation and Power Department is engaged in, and will continue
to handle, spate irrigation and groundwater recharge activities in traditional surface irrigation
approaches. In fact, there is a need to document the traditional systems of spate irrigation and then
evolve improvements with active participation of the water users’ institutions prevailing in the
arca. The major issue is how to make the traditional water user institutions sustainable in terms of
both capacity and financial autonomy.

The institutional development strategy should revolve around the existing institutions and the
policies related to the participation of users in the planning, appraisal, design and implementation
of the schemes. There is also a need to review the existing structure and mandate of the public-
sector institutions, especially after the devolution at the district level; the role of the provincial
institutions was never reviewed. This is also a handicap in the development of the district
governments and the implementation of the devolution agenda.



The introduction of the devolution was an effort in the right direction, but due to the lack of
reorientation of the provincial institutions and identification of the revised role, the whole experiment
of devolution is at stake.

Most of the line departments have been devolved under the district government, except the
Irrigation and Power Department. The basin-wide approach is always preferred to the sustainable
management of water resources. But all the other line departments are organized under the boundaries
of the district administration. Therefore, the conflict between the administrative and hydrological
boundaries has to be resolved to achieve the overall objective of sustainable resources management
under drought conditions.

In summary, institutional development is needed to have active participation of water user
institutions in the management of water resources. This would be achieved through assigning specific
roles to the water user institutions and reorientation of the provincial line departments. There is
also a need to bridge the gap between administrative and hydrological boundaries.

Policy

In the policy arena, there is a need to have IWRM and Drought Mitigation Policy for Baluchistan
and Sindh provinces of Pakistan. The ADB, under the Baluchistan Resource Management
Programme, has started formulating the Policy Paper on IWRM in which drought-mitigation
measures will also be considered. But there is complete lack of support information and knowledge
to develop an efficient policy and reform agenda. The following aspects should be considered as
part of the proposed strategy:

* Review the existing policies related to drought and water management and identify the policy
research areas.

- Identify the potential national collaborators for initiating the policy research covering areas
like reassessment of the resources, basin-wide management plans, implementation of the
drought-mitigation and water-management interventions, institutional arrangements,
participation of water user institutions including gender participation, etc.

* Presently, the emphasis of the policy is on providing subsidy on electricity tariff,
infrastructural development like the construction of surface irrigation schemes and delay-
action dams, whereas very little emphasis is placed on the management of the resource.
This resulted in mining of groundwater and lowering of the water table.

*  There is a need to formulate policies which link the development of the resource within the
framework of the IWRM and drought mitigation.

* The basin approach is essential for the management of the resource; therefore, policy
research is needed on how to bridge the conflict between the hydrological boundaries and
the administrative boundaries.

* A poverty reduction focus is essential along with the management of the resource. Therefore,
research is needed on how the poor are located within the existing ecosystems covering the
canal irrigated area, minor perennial irrigation schemes, tube-well irrigation, sailaba and
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khushkhaba. An interesting aspect is that electricity subsidy is given to the 50% of tube
well owners who are operating their tube wells on electricity, whereas the balance 50%
tube wells are being operated on diesel fuel. Thus diesel operated tube well owners are
deprived of any subsidy. Another aspect is that the poorest of the poor live in the sailaba
and khushkhaba areas, which are completely neglected. Drought-related policies should help
in poverty alleviation in these areas.

One critical issue is the high O&M of the water schemes for both water supply and
irrigation. The concept of hading over of the schemes to the community fails because they
cannot manage these schemes due to the high O&M costs. In fact, the community was
never asked what type of schemes they wanted and what level of O&M they could manage.
There is a need to review the existing policy of infrastructure development in drought-prone
areas.
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Conclusions and Recommendations

The existing system of monitoring drought and its impacts on various sectors is weak. The
dissemination and sharing of the available information to the civil society and between and across
government departments and with organizations outside government system are limited. There is a
need to develop a policy for the access to information related to drought and water management.
Such information databases themselves are limited at present. A similar situation exists at the
regional level. Sharing and exchange of information regarding drought monitoring and impact
assessment are also limited among the countries of the region. India is ahead in this regard and
Pakistan can learn from their experiences. Similarly, exchange of information and building joint
programs between Pakistan and Iran would help the two countries as the climate and environment
are similar in both countries (at least in Baluchistan and adjacent areas of Iran).

Both target areas (provinces) considered in this document have limited water resources in areas
outsides the Indus basin. Still they do not make efficient use of the available resources. Farmers
are not aware of actual crop water requirements and irrigation-scheduling practices are still largely
based on the amount of water available with the farmer and the situation of the farm. Farmers
tend to overirrigate to cover the unleveled fields. Efforts are needed to help farmers in efficient
conveyance and application of pumped groundwater. The water-management technologies developed
in the Indus basin regarding conveyance and application of water at the farm are very promising
as Pakistan was ahead of the countries in the region. Even then such technologies were hardly tested
and adapted in the drought-prone areas. Pakistan can provide a unique opportunity to share the
experiences of the watercourse-improvement program, laser leveling, furrow-bed irrigation, skimming
wells and salinity management. Similarly, Pakistan can learn from India and Iran in the area of
drip and sprinkler irrigation systems as both these countries are ahead in this regard. A regional
research and development program for drought and water management seems justified for
exchanging experiences and knowledge and building future activities.

Farmers should be encouraged and motivated to use indigenous water-harvesting technologies
for sailaba and khushkhaba areas. There is a need to understand the traditional systems of sailaba
and khushkhaba and suggest improvements within the existing framework instead of introducing
conventional surface-irrigation schemes. The use of local knowledge and wisdom is essential along
with active participation of local water user institutions. Pakistan is ahead of the region in developing
the sailaba irrigation as such systems have been in place since 3000 BC. These systems of water
spreading if integrated with recharging the groundwater can provide cost-effective intervention
for mitigating the drought impacts. The spate-irrigation development provides a workable option
for the normal years and such systems do not provide water during droughts. Thus the population
has to migrate from these arcas during the drought. Therefore, provision of water-storage dams
can provide a source of small-scale irrigation for the drought periods so that rural communities
can stay in these areas. Furthermore, such dams can also provide a source for supplemental
irrigation. Provision of water for high-value agriculture in sailaba systems would be the ultimate
goal of mitigating the impacts of drought. The experiences of Iran under the Program of Jihad-a-
Sadindgi are highly valuable for other countries of the region to learn how the rural communities
and the experts were motivated to construct small storage dams.

Due to the excessive exploitation of groundwater, coupled with successive droughts, the water
tables in different parts of Sindh, especially in Baluchistan, have declined considerably . In
Baluchistan, even karezes (traditional groundwater irrigation systems have dried up. This
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overexploitation of the resource has caused devastating impacts on drinking water supplies for urban
and rural populations. For conservation of the resource, the government needs to develop appropriate
policies to effectively manage and monitor groundwater development and use. Steps should be taken
for the revision and enforcement of water laws. Communities should be directly involved in the
campaign of recharging the aquifers and in the conjunctive use and management of surface water
and groundwater resources. Pakistan’s Indus basin experiences of conjunctive use of water have to
be used and adapted in the drought-prone areas of Baluchistan and Sindh provinces. Such
experiences if translated for the nonirrigated areas can provide excellent examples for the countries
of the region.

The use of efficient irrigation methods, farm layout, balanced use of fertilizer and pesticides,
and integrated nutrient management remain limited and is one of the key factors underlying low
productivity in Sindh and Baluchistan. There is a need to arrange demonstrations by the WUAs to
disseminate a full range of improved water-management and water-use-crop-production practices
to the WUA members. Training of WUA members would be an essential element of the whole
program. A program of breeding and selection of crop varieties, which can extract water from a
deeper level should be established. Such varieties coupled with water management can revolutionize
sailaba areas. The character of the sailaba system is that 1-2 irrigations of 1-1.5 m depths are
applied to mature the wheat crop. The soils are rich in nutrients and farmers are not using any
chemical fertilizers, as every flood brings fresh silt of 5—7 cm in depth. These ecologies are therefore
potential locations for organic farming in the region.

Farmers should be encouraged, motivated and trained in the adoption of efficient water-use
technologies such as sprinkler and drip irrigation, laser leveling, raised-bed planting, rainwater
harvesting, watercourse lining and water-storage tanks, which have proven successful in different
arid environments of Pakistan. Involvement of the private sector in the provision of services to
farmers is the only workable option, as the public-sector institutions are not tuned to provide services
in this regard.

A drought-mitigation plan is essential for the drought-prone districts of the Sindh and
Baluchistan provinces. This should also include climatic change impacts on the availability of water
resources and to develop coping mechanisms to address the drought impacts. In fact, such a plan
has to be integrated in the overall perspective development plan so that all the sectoral development
plans should look into drought-mitigation aspects in their routine development activities.

Presently, there is no comprehensive drought-mitigation infrastructure and strategy at the federal
and provincial levels. Contrary to the well-established flood mitigation with adequate institutional
arrangements, the drought-mitigation activities are, by and large, managed on an ad hoc basis.
Institutional arrangements and their capacities are inadequate at the federal and provincial levels
to effectively launch the early warning systems, preparedness and contingency plans, and
rehabilitation measures, while such arrangements are nonexistent at the district level. In fact, this
is the weak area in the region as a whole. This justifies a regional initiative to evaluate the existing
institutional setup and mechanisms for drought mitigation and build an effective structure and
mechanisms, which can be adopted by the countries of the region.

To mitigate the drought impacts, it is essential to formulate and adopt a National Drought
Policy on a priority basis. The suggested guiding principles for the formulation of the National
Drought Policy include the following:



*  Favor preparedness over insurance, insurance over relief and incentives over regulations.

*  Set research priorities to address the needs of rural communities and urban households
considering the effectiveness and limitations of the existing coping mechanisms.

*  Coordinate the activities of the drought-mitigation services at the federal, provincial and
district levels.

» Participation of public representatives and the civil society is an essential element of any
policy.

* A consultation and communication strategy should be formulated while developing the
National Drought Policy. The purpose is to build understanding and ownership of the Policy
by all the stakeholders.

* Sharing and exchange of experiences from the countries of the region having similarities.

Preparedness, which includes drought planning, plan implementation, proactive mitigation, risk
management, resource stewardships, consideration of environmental concerns and public education
should be the elements of the new policy. This policy would require a shift from the current emphasis
on ad hoc relief measures to the proactive risk management.

For implementation of the National Drought Policy, there is a need to establish an apex
organization for the planning, coordination and monitoring of the policy interventions at the federal
level. This organization may be entrusted with the responsibility for providing an enabling framework
to the provincial governments, where they are motivated to establish a similar organizational setup
at the provincial levels to provide linkages and coordination among the line departments and the
district governments. A consultant input will be required to prepare the outline for the proposed
organization at the federal and provincial levels. At the district level, a District Drought Mitigation
Committee would be required to implement and monitor the programs as envisaged by the federal
and provincial governments.

There is a need to develop regional R&D Program for Drought Mitigation and Water
Management through active involvement of international organizations and NARS. It should be
aimed at a) sharing and exchange of existing knowledge and information between participating
countries, b) studying the policy and institutional aspects under each participating-country National
Program and encouraging testing and adoption of successful interventions in the participating
countries, and ¢) evaluating the impacts of socioeconomic and political changes on the policies of
drought and water management in the region.
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