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Abstract

· The poor live with minor and major hazards and disaster risk on a daily basis.  Mitigating disaster risk involves reducing vulnerability and improving coping capacities and needs to involve all stakeholders.  It is recommended that disaster mitigation is made integral part of regular developmental programs.

· The introduction of roof rainwater harvesting has mitigated the impacts of the re-occurring droughts in the semi-arid districts in Gujarat in India.  When economic opportunities are (made) available, women can use time gains for income generating activities thereby reducing poverty and improving gender relations.  Moreover, the women’s income is vital during crisis periods—droughts—and reduces migration.

· A newsletter on rainwater harvesting and a series of local capacity building cycles have built the coping capacity of local stakeholders—including government institutions.  In addition, this has enhanced the implementation and scaling up of ‘concrete’ programs that address water security.  

1 The poor and disasters

“Poverty means more than inadequate consumption, education, and health.  As the voices of the poor cry out, it also means dreading the future—knowing that a crisis may descend at any time, not knowing whether one will cope.  Living with such risk is part of life for poor people … Poor people are often among the more vulnerable in society because they are the most exposed to a wide array of risks.  Their low income means they are less able to save and accumulate assets.  That in turn restricts their ability to deal with a crisis when it strikes.”  [World Bank 2000: 135] 

In other words, whether a hazard becomes a disaster is a function of vulnerability to the impacts of the disaster and the capacity to mitigate the impacts.  Vulnerability can be defined as the risk that a household or individual will experience a period of income or health poverty over time as well as the probability of being exposed to a number of other risks [World Bank 2000].  Vulnerability is an important aspect of poverty though it should not be equated to it.  Some sections of the poor are more vulnerable.  For instance, women, children, and elderly people (social vulnerability) and the self-employed, casual labourers, marginal farmers (economic vulnerability).

Manageability or capacity is the degree to which an individual or community can intervene and manage a hazard in order to reduce its potential impact.  This implies that based on people’s perception of their disaster risk, they are able to make decisions to adapt, to modify, to bypass, to overlook or ignore risk.

Hence, whether a hazard becomes a disaster is highly subjective.  For instance, for most marginal farmers droughts are outright disasters as rain fed agriculture is probably his only source of income.  Neither does he have the financial reserves to see him through this crisis period or to invest in irrigation infrastructure.  A big farmer, however, is likely to be less affected as he has the means to invest in the drilling of borewells and make up for the loss of his seeds.  The local moneylender probably welcomes a drought as an opportunity to augment his income and to seize land from marginal farmers. 

Droughts are a well know example of hazard that forms a constant threat to the livelihoods of the poor in semi-arid areas.  Examples of other disasters directly or indirectly linked to water are floods, cyclones and tidal waves, (ground) water pollution, salinity ingress, stagnant water, and so on.  However, for the poor, minor and local disasters can be equally devastating, for instance, a well that runs dry, flash floods after heavy rainfall, and arsenic pollution of ground water.  Most of these disasters never to make the newspapers.

Over the last two decades there has been a growing realization that many top down approaches to disaster risk management fail to address specific local needs of vulnerable communities, ignore the potential of local natural and human resources and capacities and in many cases even increase peoples’ vulnerability.  In addition, government institutions—and international relief organisations—do not have the capacity to respond to disaster at a scale and at a speed that is needed.  Hence, local communities need to be equipped with knowledge, skills, and coping mechanisms to mitigate disasters and to deal with the impacts of these disasters.  However, Governmental and Non-governmental organizations and individual professionals are needed to strengthen the community capacity.

2 Community Based Disaster Mitigation

This case study will look at a community based disaster mitigation program that is implemented by the Disaster Mitigation Institute, Ahmedabad, Gujarat, India.  This program focuses on drought proofing and consists of the following sub-projects:

· construction of roof rainwater harvesting tanks in the districts of Kutch, Surendranagar, and Patan in collaboration with Kutch Craft Association (KCA), Banaskantha DWCRA Mahila SEWA Association (BDMSA), and Surendranagar Mahila and Balvikas Mandal;

· local capacity building cycles for local government officials, CBOs, NGOs and community members; and

· rainwater harvesting newsletter published in the local language, Gujarati, in collaboration with the distinguished Centre for Science and Environment (CSE) in Delhi.

DMI, exists with the mission to mitigate and reduce the impact of disasters risks on communities by raising awareness, helping to establish and strengthen sustainable institutional mechanisms, enhancing knowledge and skills, and facilitating exchange of information, experience and expertise captured through local learning.  DMI is an organization that has multiple access and presence at grass roots, national and international level in conducting mitigation programs for disaster managers.   

2.1 Water Situation in Gujarat

Although a high achiever in terms of overall per capita income, the economic future of the state of Gujarat in western India is threatened by an ever-growing water shortage.  (IRC et al, 2001).  The semi-arid districts of North Gujarat—Mehsana, Patan, Banaskantha, Surendranagar, and Kutch—receive scanty and highly variable rainfall. These districts receive on average 400mm of rainfall in a short spell of time (about 20 days) during June to September.  Drought is a recurring phenomenon in these regions, with a normal drought occurring once in 3 to 7 years, a severe drought once in 7 to 10 years, and a very severe drought, once in 14 to 20 years. There have been 33 droughts in this century, and 12 since 1960. Since 1960 there have been four repeat droughts in Gujarat, the most recent one in 1999, 2000–2001. The short length of the rivers and the steep slope to the sea causes high runoff and floods during monsoons. Similarly, once very third year there is a flood in Gujarat’s rivers and once in every ten years almost half of the state suffers from flash floods. Falling ground water tables and salinity further exacerbate the water situation in Gujarat. (Source: Barot, 1996). 
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Figure 1 : Patan, Kutch, and Surendranagar district

As a large part of the population is dependent on rain-fed agriculture, they are mostly hardest is hit by the frequent droughts that erode any livelihood gains and keep them in the poverty trap.  Women are especially hard hit by the water shortage.  A joint study by the IRC International Water and Sanitation Centre (IRC), Self Employed Women’s Association (SEWA), and the Foundation for Public Interest (FPI) found that women spend an average of three hours a day on fetching water at the cost of, among others, time that can be spend on income generating activities (IRC et al, 2001).  In addition, women suffer of health problems caused by carrying heavy loads of water over long distances.
2.2 Roof Rainwater Harvesting

“Wisdom of tradition in South Asia is mostly overlooked not only in social and economic development concepts but also in applied concepts of mitigation of disasters and harvesting rains …  what works to ensure water for drinking and domestic use in deserts of India and South Asia are the traditional water harvesting structures”  [DMI 1999: 1].  Though many villages in Gujarat remain without water, the potential to harvest rainwater remains largely untapped.

In places where groundwater is not accessible or not fit for human consumption, and where there are no nearby rivers and lakes, rainwater harvesting provides a viable alternative to transporting water over long distances.  There exist a large variety of technologies to harvest rainwater.  All these technologies consist of some kind of catchment area and a way to store the collected rainwater.  Some of them are surprisingly sophisticated and enable people to survive at places that seem to be virtually inhabitable.  Most of them, roof rainwater harvesting, for instance, are simple to install and to operate.

Roof rainwater harvesting structures use the roof of a house or shelter as catchment area.  Water is collected through a gutter and consequently stored, in an underground tank, for instance.  With an average annual rainfall of around 300 mm. a roofing area of 30 square meters provides a family of with 9,000 litres of water, enough for a period of three months. 

Roof rainwater harvesting offers a number of important advantages:

· it is a simple technology and local people can be easily trained to construct and to use this technology while the needed construction materials are mostly locally available;
· it provides safe drinking water at the doorstep greatly reducing the time women need to spend on collecting drinking water;
· construction costs are limited (around Rs. 15,000 or US$ 300) whilst running costs are almost negligible;
· local masons can easily be trained to construct roof rainwater harvesting structures thereby creating employment at the local level.
Even during droughts the storage tanks reduce women’s drudgery, as water that is brought by water tankers can be stored.  Having water at their doorstep frees time and energy that can be used for other activities such as, for instance, professional embroidery or other income generating activities.  

Further, Gujarat has a long tradition of harvesting rains from roof in the rural and urban areas.  Some of these structures date back to 600 years and same are even 1000 years old.  Traditional architecture, public and residential, celebrates roof rainwater harvesting through many architectural features in Gujarat.

It was customary to build rain water harvesting structures during drought years in Gujarat.  The mediaeval ruler Siddharaj Jaisinh built a patterns of such structures on trade routes and in small towns 700 years ago.

The Construction of Roof Rainwater Harvesting Structures

To construct the roof rainwater harvesting structures DMI collaborated with local membership based organisations such as the Kutch Craft Association (KCA) in Kutch district and Banaskantha DWCRA Mahila SEWA Association (BDMSA) in Patan district.  In total, 260 individual structures and 6 community structures were built. 

As roof rainwater harvesting is largely unknown, awareness programs were needed to introduce the technology in the local communities.  The local partners played a pivotal role in these awareness programs and the mobilisation of the local communities as they were able to use their extensive networks of local community organisers.  DMI trained local masons and provided technical backstopping whenever needed.  The community members were expected to make a contribution of 10% to the construction cost in cash or through free labour.

The individual structures have a storage capacity between 10,000 and 15,000 litres and are used by one family only.  The community structures have a storage capacity up to 60,000 litres.  These structures were built at places were most of the houses have thatch roofs and thus are not suitable as catchment area.  In these cases roofs of community buildings—schools, community halls, and so on—form the catchment area and harvest water.

The impact at the ground level

The structures are not only used to harvest rainwater but also to store water that is brought by tankers to the villagers during summers and droughts.  Thus safe drinking water became available at the doorstep even in time of severe water stress.  As a result, women do not have to carry heavy loads of water over long distances, neither do they have to stay at home to wait for the water tankers to turn up.

Table 1 shows that women save 4.6 and 3.8 hours in monsoon and summer respectively.  Part of these time-savings is allocated to income generating activities.  At a daily wage of Rs.40/- (approximately US$ 0.80) these time-savings translate into a gain of income of Rs.12.50 and Rs.17.50 daily. 

Table 1: Time profiles before and after the construction of roof rainwater harvesting structures (N = 6 focus group discussions)

	
	Monsoon
	Summer

	
	After
	Before
	Difference
	After
	Before
	Difference

	Sleep
	6.1
	7.4
	1.3
	6.0
	7.0
	0.9

	Household work
	6.6
	7.3
	0.7
	6.9
	6.3
	-0.6

	Fetching water
	5.9
	1.3
	-4.6
	5.2
	1.5
	-3.8

	Communication and social activities
	1.1
	1.3
	0.1
	1.4
	1.4
	0.0

	Income generation
	4.3
	6.8
	2.5
	4.5
	8.0
	3.5

	Total
	24.0
	24.0
	0.0
	24.0
	24.0
	0.0


In addition, more and safer water is available; in seven out of seven focus group discussions women indicated that the quality of the water had improved and in six out of seven discussion women indicated that more was available after the introduction of roof rainwater harvesting. 

In addition, having saved water builds not only water security at the household level but also human security.  Saved water reduces risks of suffering from drought or even famine.

2.3 Building of local capacities

Rainwater Harvesting Newsletter

Since November 2001, DMI is publishing a newsletter on rainwater harvesting in the local language, Gujarati, called Jal Shankal.  The newsletter is part of a nation wide program initiated by the CSE to develop successful models for rainwater harvesting and to create a common platform for non-governmental organisations (NGOs), community based organisations (CBOs) and government to exchange information on rainwater harvesting.  However, the need for local, shared and usable information was realised by DMI in its earlier work of drought.  For example, in the community based drought relief review of year 2000 commissioned by Oxfam (India) Trust , DMI found that relief with information made beneficiaries more satisfied than same relief without information. (Bhatt, 2001)

Presently, DMI’s newsletter is bi-monthly and a total of 1,000 copies are sends to national and state-level politicians from Gujarat, government administrators of many levels in urban and rural areas, NGOs, CBOs, and people who are actively involved in rainwater harvesting.

Partly the newsletter contains articles published by CSE, which are translated by DMI in the local language.  However, an increasing part of the newsletter is used to publish the experiences of local individuals and organisations, and local water-related news.  

For instance, the last issue (August 2002) focused on the reconstruction of Bhuj that was almost completely destroyed during the earthquake in 2001.  Though historically rainwater harvesting was an integral part in the planning and layout of the city of Bhuj, it has not been included in the reconstruction plans of the city.  DMI raised this issue in its newsletter and as a result it has been taken up by the local media and now by local administration.

DMI receives an increasing number of letter readers who whish to share their experience in the field of rainwater harvesting. On average ten individuals also write to the editor to find out if they can buy more technical information on ways of harvesting water in various rural and urban conditions. One of the District Development Officers of the Government of Gujarat has requested to receive 500 additional copies of the newsletter for his local village level functionaries.  Hence, the newsletter has developed into a platform to disseminate knowledge and practical experiences related to rainwater harvesting.  The initial one-way communication between CSE and DMI gradually has evolved in a more equal communication.  Articles written by DMI are translated in English and are published in CSE’s ‘Catch Water’ and/or other local newsletter.  

Local Capacity Building Cycles

During the aftermath of the 2001-earthquake, DMI initiated its first local capacity building cycle. Before that DMI conducted such courses on occasional demands. These cycles seek to directly build the capacity of the local communities to cope with hazards and to mitigate the impacts of disasters.  Typically, DMI targets members of self-help groups (SHG), CBOs, NGOs, community leaders, schoolteachers, and local government officials.  Till date, DMI has completed 17 local capacity building cycles covering subjects such as school disaster preparedness, rainwater harvesting, earthquake resistant building technologies, community based risk management, and so on.  Each module covers issues of water security in drought and flood areas. Much attention is paid to ensure that the cycles address local needs and are accessible for the local communities.  For this purpose, each and every cycle is evaluated in detail with the participants.

During the rehabilitation after the earthquake, a one-day training program for local communities was developed by DMI.  In total, 68 community leaders of 20 villages have been trained in subjects such as: the disaster situation in Gujarat; community based disaster risk management; participatory risk appraisal; school preparedness; role of women in disaster mitigation; and rainwater harvesting.  The training was followed-up with a village mapping and action planning exercise including drought risk mapping, enlisting water security indicators and local drought coping mechanisms.

3 Conclusion and Recommendations

Community Based Disaster Mitigation

Most of the resources-deficient and vulnerable communities live with various hazards and disaster risk on a daily basis.  As a result, many of the poor find themselves in a vulnerability trap which, without external intervention, they cannot escape.  Reducing vulnerability and improving coping capacities is the foundation for disaster risk mitigation.  This cannot be done single-handed; not only communities need to be equipped with knowledge, skills, and coping mechanisms but also Governmental and Non-governmental organizations and individual professionals need to strengthen their capacity.

Hence, it is recommended that:

· reducing vulnerability and building coping capacity is made integral part of ‘regular’ development programs; and

· these programs need to include all involved stakeholders, such as local communities, NGOs, and government institutions.

Rainwater Harvesting

The introduction of roof rainwater harvesting in the three districts has increased the capacity of the local communities to mitigate the impacts of the frequent droughts because:

· they have become less dependent on one single source of water and are able to augment their water supply by harvesting rainwater; and

· even during prolonged periods of drought the storage tanks can be used to store water that is delivered by water tankers.

Indirectly, the program has reduced the vulnerability of the local communities as

· the time gains of women can be used for income generating activities.  When economic opportunities are created during droughts, women are able to make a vital contribution to the household income and reduce the need for migration; and

· the availability of more and safe drinking water will decrease the occurrence of water born diseases.  When combined with an awareness program on hygiene further gains can be made.

Women, in particular have benefited from the program as it reduces their drudgery of fetching water and their increased contribution to the household income have the potential to improve the gender relations within the household and the community.

It is recommended that:

· the present roof rainwater harvesting program is further expanded and ways are explored to increase the contribution from the local communities; and

· to maximise the impacts of roof rainwater harvesting program it needs to be integrated into holistic rural development programs that addresses issues such micro-enterprise development, training and awareness creation, and so on.

Disseminating knowledge and building local capacities
The rainwater harvesting newsletter and the local capacity building cycles have built the capacity of all involved stakeholders to cope with droughts by developing practical skills as well as the dissemination of knowledge on best practices.  In addition, it has enhanced the implementation and scaling up of ‘concrete’ programs that address water security.  

Secondly, DMI has created a platform where all different stakeholders can share experiences and exchange views.

It is recommended that:

· these capacity building efforts are combined with concrete programs and/or government schemes so as to enable local communities to use their increased knowledge and skills for actual improvements of their water situation; and

· a thorough impact evaluation is carried out to assess the concrete, long-term impacts of the capacity building programs.  In case, this assessment confirms the preliminary  findings presented in this case study than DMI’s efforts should further up scaled.
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�  To assess the impact of the roof rainwater harvesting structures, an impact assessment was carried out in Surendranagar and Kutch in November–December 2000.  During the assessment, seven focus group discussions were held in six villages to assess the impacts on the quality of the water supply and the changes in the women’s time-activity profiles.





