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Abstract Water security concerns the sufficient availability of equitable access to 
water for humans and the ecosystem. Drylands are the worst geographical region 
affected by chronic seasonal drought and water crises due to their geo-climatic condi-
tion. Purulia district of West Bengal state in India has a long history of seasonal 
drought and summer water crisis which calls for some adaptive measures to sustain 
the water-secured future. The district has a unique identity with its significant concen-
tration of indigenous communities who have been practicing different traditional 
resilient techniques to prevent the risk of water insecurity. This chapter highlights 
these traditional adaptive measures practiced by different indigenous communities in 
the district. Based on the secondary data sources and primary data collection through 
the focus group discussion (FGD) in different villages, we have thoroughly assessed
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the traditional water harvesting technologies for different purposes. This study also 
attempts to present the theoretical foundation of nature-based resource conservation 
and multi-level policy-driven approaches for securing water in the dry land rural 
setup. The result shows different levels of water harvesting systems in the district 
for multiple usages ranging from domestic usage to irrigation purposes on one side 
and the multiple government policy-driven approach on another for a secure water 
future for dry land rural development. 

Keywords Water security · Dry lands · Rural · Indigenous · Risk · Resilience 

16.1 Introduction 

Water is a finite resource, and its availability varies regionally based on its geophys-
ical, climatic, and socioeconomic status. The term water security (WS) implies two 
different aspects, one is water for human consumption and another is water for the 
environment. From the anthropocentric perspective, WS relies on affordable and 
equitable sharing of benefits for all, where no one is far behind in water utilization. 
WS for the environment means water competence to sustain the ecological system. 
WS has four components that combine water availability within a system, accessi-
bility of water, water risk and hazard, and water management (Holmatov et al. 2017). 
Among the four components of WS, water availability is the primary integer that acts 
as a foundation for the remaining three components. Water availability denotes how 
much water is physically available within a system (Srinivasan et al. 2017). If it is 
scarce, then it usually creates a regional water crisis. Thus, WS is an umbrella term 
that combines water scarcity (lack of physical water availability) and water crisis 
(lack of water affordability). Water availability and accessibility become more crit-
ical in some fragile ecosystems, like dry land ecology (Bradford et al. 2020), which 
gets the direct negative consequences of global climate change (Lian et al. 2021). 
Throughout the globe, drylands are the most threatened ecology due to the factors 
like decreasing amount of rainfall (Sintayehu 2018), increasing temperature (Lian 
et al. 2021), deforestation (Leite-Filho et al. 2021), land degradation (Willemen et al. 
2018) with wasteland formation (Kar et al. 2020) that also provides ample amount 
of risk for the local livelihood. More specifically, globe dry lands in Asia and Sub-
Saharan Africa are worst affected by regional marginalization (Jobbins et al., 2018). 
About 2.3 billion people live in water-stressed countries, of which 733 million live in 
highly and critically water-stressed countries (UN-water 2021). It affects more than 
40% of the global population (United Nations). Almost 80% or more of wastewater 
returns to the environment without adequate treatment (Jones et al. 2021). Even the 
concentration of indigenous communities is abundant in some dry land parts of the 
world (Feng et al. 2020). In order to sustain the economy and livelihood generation, 
most indigenous communities are practicing nature-based solutions to restore water 
and other associated resources (Vohland and Barry 2009; Binyam and Desale 2015; 
Ali 2016). The rural dry land setup needs to have proper water utilization where
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both water for irrigation and domestic utilization and water for ecology need to inte-
grate with an optimum equilibrium state. Rural water security (RWS) in dry land 
comes with four major elements: domestic water utilization, water for irrigation, 
water for the ecosystem, and water risk and hazard (particularly drought). Water 
management gets the specific notation through water harvesting techniques (WHT), 
where water is collected from the runoff to surmount the deficiency and utilize it in 
multiple ways (Beckers et al. 2013). The primary nature of WH is more interlink 
with the land–water nexus. However, some of the other factors within a system deter-
mine the efficiency of WHTs. These Major sub-entities include geophysical factors 
like rainfall, potential evapotranspiration, slope, rock structure, and catchment char-
acter. Apart from the geophysical and climatic conditions in a region, the sustainable 
WHT need to be assigned to environmental, economic, and social aspects. The dry 
lands are one of the geographical sets known for their aboriginal concentration; 
thus, the region-specific uniqueness of WH is also common. In this regard, the term 
indigenous knowledge (IK) and traditional knowledge (TK) is synonyms for each 
other, where both are assigned with long historical interactions between the man-
environment that help to build certain knowledge (Das et al. 2022). TK is the idea, 
skills, and practices that are inherited from one generation to another whereas IK 
is the subset of TK commonly developed and practiced by a particular indigenous 
community considering the natural environment, which is sometimes inseparable 
from their traditional cultural values and spiritual beliefs (Gunara et al. 2019). The 
main positive features of indigenous TK are as follows: (1) cost-effectiveness, (2) 
providing long-term solutions, and (3) nature-based or less or no damage prone to 
the natural ecosystem. Among the different forms of water resources like surface 
water, atmospheric water, and groundwater, the traditional WHTs show different 
global imprints. Study shows that wide-ranging traditional WHTs are being applied 
in areas where annual precipitation is between 100and 1500 mm and a population 
density of about 10–500 per km2 (Melkania 2008). But, another group of scholars 
has shown that the WHTs are predominant in those regions where the annual rainfall 
is between 100 and 700 mm (Tumbo et al. 2013; Lebel et al. 2009). In some cases, 
although the region receives adequate rainfall, the adjacent topographic character-
istics cause low groundwater recharge and high surface runoff. For instance, parts 
of the Chota Nagpur plateau in India are composed of hard rock terrain that causes 
high surface runoff and shallow groundwater tables (Kar et al. 2020). In Gujarat state 
(particularly in the Amreli district), hard rocky terrain is not capable of rainwater 
harvesting. Hence, the construction of check dams and percolation tanks is accept-
able with a regional geophysical setup (Soni 2006; Hardiman 1998). Among the 
different types of WHTs, some of the specific traditional methods adapted to dryland 
environments, like collecting surface runoff through rill and slope (Strohmeier et al. 
2021), harvesting flood water (Prinz and Singh 2000), tank system (Bitterman et al. 
2016), rainwater reservoir (Beckers et al. 2013), human-made cave system to restore 
water (Prinz and Singh 2000), groundwater dams (Oweis and Hachem 2006), rooftop 
WHT (Tamaddun et al. 2018), and inter-row WHT (Prinz 1996), are predominant 
within WHT. Although, each of the specific WHTs fulfills a particular aspect of water 
security. For example, rooftop WHT is particularly applied to fulfill household water
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demand (Adugna et al. 2018; Alim et al. 2020). The inter-row WHT is applied to fill 
the irrigational water demand for crop production (Zhang et al. 2022). The rainwater 
harvesting system through silt traps in Australia is applied to fulfill water demand for 
animals (Lakel III et al. 2010). Apart from the fulfillment of human water demand, 
some tools of WHT are applied for human–environment water demand. For example, 
a micro-catchment system to support the annual crop production will also tackle 
soil erosion (Kurothe et al. 2014). In some cases, rainwater reservoirs in Northern 
Vietnam are used for paddy cultivation and become an effective human-made tool 
to control soil erosion, prevent floods and recharge the groundwater. A wider set of 
academic literature has considered the positive and sustainable relationship between 
traditional practices for the conservation of the environment. However, apart from 
the positive relationship between traditional practices and the environment, some 
regional economic practices hampered environmental sustainability. Apart from the 
different sets of traditional WHTs applied in different geographical setups, there are 
few contemporary methods practiced by indigenous society. For example, restoring 
the ‘marginal water’ becomes quite well applicable in certain regions of the globe. 
Collecting flood water and conserving fog and dew are considered ‘marginal water’ 
(Prinz 2002). The diversion of flood water from streams bed has been recognized as a 
possible cropping adjustment in Middle East and North African countries. Similarly, 
the collection of fog drip becomes effective for agriculture in the coastal zones of 
Chili, Peru, and Cape Verde (Fessehaye et al. 2014). Hence, considering all these 
above-mentioned aspects, this chapter tries to highlight dry land rural water security 
by applying different traditional WHT. For that, we have taken the Purulia district of 
West Bengal state, India, as a case study where we have tried to incorporate different 
sets of traditional indigenous methods to restore water for different utilization. Simul-
taneously, we have undertaken different government policies and suggested methods 
to conserve water for this dry land drought-prone area to achieve long-term rural 
water security. 

16.1.1 Aim and Objectives 

The present study highlights different WHTs practiced by dryland communities, 
particularly in rural settings. More exclusively, the chapter seeks to explore multiple 
WHTs where traditional knowledge is being implemented in the dry semi-humid 
region of West Bengal state. The following objectives are as follows: 

i. To address the meaning and implication of traditional knowledge (TK) to 
conserve environmental entities. 

ii. Highlight different traditional WHTs in different dry land setup across the globe. 
iii. To conserve water in the dry land of West Bengal, with particular reference to 

rural setup.
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16.2 Methodology 

The chapter aims to highlight the traditional water harvesting methods in dryland 
systems, which drives us to manifest two different sets of knowledge production. 
The first one is to synthesize the nature of different traditional water harvesting 
methods in the dry land region across the world. The second one is to set out the 
practical illustration of some of the traditional water harvesting (WH) structures 
that try to secure RWS in the dry land area of West Bengal in India. Hence, the 
chapter undergoes two approaches parallel; the first is the theoretical foundation of 
traditional knowledge with its implication in dry land–water security, whereas the 
second is the case-specific study of the practical manifestation of some traditional 
water harvesting technologies that involve traditional local knowledge. Based on 
the two different sets of study, we have obtained multipurpose approaches ranging 
from narrative review for providing the theoretical base of the study, to purposive 
random sampling and focus group discussion (FGD) for the practical implication of 
the study. Figure 16.1 represents the flow chart of two different study sets, along with 
the multi-level assessment and data collection for the study. 

We have considered the narrative review approach of the study for obtaining 
rigorous knowledge synthesis on traditional knowledge (TK) and its implication on 
natural resource conservation. We have evaluated many empirical and conceptual 
papers on traditional knowledge, indigenous resource utilization, and the necessity 
to obtain traditional knowledge to conserve natural resources. The second stage of 
our literature review seeks to explore some examples of traditional water manage-
ment systems in dryland areas of the globe. We have considered literature written

Fig. 16.1 Flowchart representing the multi-level of assessments and the data collection tools 
applied at each level 
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in English published in different years across different disciplines (mainly Anthro-
pology, Geography, Biology, and Environment History). In this stage of our analysis, 
we have specified different structures of water harvesting along with their categoriza-
tion based on the nature of water harvesting, like surface water (SW), atmospheric 
water (AW), and groundwater (GW), description of the structure and purpose of 
utilization. 

Based on the theoretical foundation from the first section, we have tried to evaluate 
field-based practical examples from the study area to obtain some of the specific tradi-
tional water harvesting structures. Keeping this in mind, we have taken the Purulia 
district, the dry land area in West Bengal state in India. Since it is an environmental 
anthropocentric approach where human society makes a complex relationship with 
their natural environment (Salick et al. 2020), we have considered the material obser-
vation method to know the explicit uses and background of different water harvesting 
structures. Since the district had its socialist and tribal rebellion movements in the 
past, therefore before choosing the blocks and villages, we thoroughly discussed with 
the government officials about the present socio-political condition of the villages, 
the communication network connection, and the feasibility of conducting the study. 
Keeping all the above-mentioned aspects in mind, we have selected a total of 9 
villages from 8 g Panchayat (GP) of 5 different blocks (Table 16.1 and Fig. 16.2). 
Villages selected by random sampling have a significant concentration of indigenous 
communities. However, none of the villages is explicitly tribal villages, as our focus 
was to obtain the traditional WHT instead of identifying the tribal clan’s specific 
WHT. 

We initiated our field visit in 2019 (January–February), and after two years of 
gap due to the pandemic, we resumed our field-based data collection in 2022 (June– 
August). Based on the pre-existing literature on traditional water harvesting methods 
in dryland areas in the Purulia district (Bauri et al. 2020; Oweis and Hachum 2009)

Table 16.1 Different WH structures at the village level of the Purulia district 

S. No. WH structures Village GP Block 

1 Open Pat Kua Malthore Belma Purulia 2 

2 Close Pat Kua Benryadi Genrua Balrampur 

3 Hallowed Geyser 
(Sita Kund) 

Ajodhya Ajodhya Baghmundi 

4 Dari Structure Tamna Chakaltor Purulia 1 

5 Dighi system Biltora Chharradumdumi Purulia 2 

6 Bandh system (Rani Bandh) Keshergarh Keshergarh Hura 

7 Pukhur Bandhgar Chharradumdumi Purulia 2 

8 Hapa structure Malthore Belma Purulia 2 

9 Goira Chakra Lagda Purulia 1 

10 Doba Bela Bela Balarampur 

Source Field observation
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Fig. 16.2 Village surveyed in the study area

and adjoining other parts of the district, we have prepared our conceptual foundation 
of different water harvesting structures. More importantly, we examined different 
WHTs based on a location-based community survey in each village. To identify 
different WHTs, we made a small group of each village to explore some of the 
different WH structures. Each WH structure differs based on its location, uses, and 
construction. Therefore, we framed a set of questions for each of the WHT, like 
the following: (1) the background of the structure, (2) specific utilization, (3) the 
type of ownership, and (4) who is maintaining the structures. We have gathered our 
primary data based on multi-level investigation and interviews. For example, in level 
1, we select ten individual respondents for each individual WHT (n1 = 100 as 10 
individual * 10 WH structures) to get the detailed information on different WHT. 
In level 2 of the field-based assessment, we interact with 36 GP heads (n2 = 36) 
through semi-structured interviews. After the community-based survey, he tried to 
intermingle with some government officials (level 3). For that, we conduct a brief 
interaction with a total of 19 official members (n3 = 19), like Block Development 
officers (BDO), official members of Water Resource Investigation and Development 
(Agri-irrigation campus of Belgium in Purulia-2 block), and civil engineers from the 
corporation office. The interaction with government officials was not only for gath-
ering knowledge against the WHT adopted by the traditional society rather obtaining 
in detail information on different government policies like ‘Ushar Mukti,’ ‘Jal Dharo 
Jal Bharo,’ and ‘Jalatirtha,’ which are based on water resource management for the 
district.
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16.3 Results and Discussions 

The chapter has two major sections of the study; one is the theoretical base which 
includes the narrative of traditional knowledge (TK) with its applicability for resource 
conservation along with case-specific WHT in global dryland setup and another one 
is practical inferences of different WHTs for securing dryland RWS. 

16.3.1 Traditional Knowledge and Its Applications 
for Environmental Conservation 

In this chapter, the terms indigenous knowledge (IK), traditional knowledge (TK), 
and local knowledge (LK) are used interchangeably. People attached to a partic-
ular environment and depended on it to sustain their livelihood also accomplished 
some inherent knowledge from one generation to another. The TK or IK is not only 
some level of skill developed over a period within a particular geographical setup, 
rather it is being recognized as the social capital of the home-grown community 
(Islam 2013) and the community-level decision-making process to secure livelihood 
(Charles and Berkes 2021). Indigenous knowledge is dynamic and gets matures 
through the trial-and-error process. Therefore, the nourishment of TK depends on 
how long human-environment interaction prevails within a particular geophysical 
environment. In this regard, Berkes has considered that it will take 200 years of contin-
uous man-environment relation to understanding environmental entities correctly and 
then it may transform into a TK within a setup. The traditional knowledge of indige-
nous society is the overall decision-making process that is associated with man-
nature interconnection (Ellis, 2005; Kuokkanen 2018), land reclamation (Sandlos 
and Keeling 2016), forest conservation (Sinthumule and Mashau 2020), and wildlife 
protection along with the protection of socio-cultural traits within a geographical 
setup (Lyons et al. 2020). Based on the available document and literature, it has been 
considered that the impulsion of traditional knowledge comes from two different 
streams. One group of scholars has claimed that traditional knowledge is how aborig-
inal communities practice sustainable living through environmental management 
(Moura et al. 2019). At the same time, the second group of scholars has claimed 
that traditional knowledge is being promoted and supported to enhance indigenous 
empowerment (Wilson 2004). 

The application of traditional knowledge has been recognized into two separate 
categories: the methods of TK that have been approved by government officials, that is 
to increase acceptance of traditional aboriginal knowledge within government regu-
lations and policies. Traditional aboriginal knowledge is sometimes unnecessary; 
instead, it can be considered the only way out for the community to detach from 
the leading streaming society. Sometimes, this aloofness comes from the traditional 
society to protect their traits, customs, and other socioeconomic practices (Hoque 
and Alam 2012). On the other hand, it is evident that in most cases, the locations of
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the aboriginal communities are being restricted in some remote inaccessible areas. 
Due to this remoteness and physical constraints, policies are diverted to more advan-
tageous parts (Tonts et al. 2013). This is the reason why in the current worldview, the 
indigenous communities are being categorized as marginal (Robertson et al. 2012). 
The existence of traditional knowledge comes with two separate streams: One is 
intrinsic or self-induced and another one is obligatory. 

In some instances, the TK becomes more integrated due to the different devel-
opment approaches by government officials for the backward tribal society, which 
brings different environmental movements where traditional society makes agita-
tion against the government policies and actions (Jacoby 2003). A group of scien-
tific scholars considered the distinct nature of traditional knowledge and tried to 
consider it in a more specific narrative. When indigenous communities interact with 
their surrounding environment and build a symbiotic relationship with it, known as 
traditional ecological knowledge, alternately, another group of scholars has consid-
ered that TK is an overall knowledge that practices by the indigenous community 
(McGregor 2009). The concept of ‘nature’ and the ‘conservation of nature’ primarily 
originated from Euro-American societies (Stojanović et al.  2022). Compared to 
indigenous societies, they cannot make a difference between the human realms and 
the surrounding environment and pretend that the environment belongs to them (Joks 
et al. 2020). Based on the manifestation of indigenous communities with their envi-
ronment, we could frame the development of traditional knowledge into two succes-
sive stages. In the first stage, the traditional society seeks to gather environmental 
knowledge through prolonged observation. In the second stage, they apply some 
tools and techniques to make them resilient against the dynamic change of envi-
ronmental entities and sustain their economy. This sense of understanding comes 
from the deep-rooted interaction of indigenous society with each of the environ-
mental entities (Morris 2010). For example, at the time of the Hudson Bay Bioregion 
project (2003), policymakers and researchers first time recognized and understood 
the environmental change through the application of TK, where the aboriginal elders 
were able to identify the changing nature of the climate, sea-level rise, and another 
dynamic status of environmental entities. 

The application of indigenous knowledge is a nature-secured practice that provides 
long-term sustainability. Nevertheless, it is unavoidable that the way indigenous 
connected themselves with their surrounding environment, the same way non-
indigenous could not assimilate them with nature. The embodiment of ingenious 
to their surrounding environment was ignored by the colonial settlers in many parts 
of the globe. Even in many fields of the academic context, the integration of indige-
nous and nature has been perceived as the magical connection between indigenous 
and nature (Chambers and Gillespie 2000). This typecast narrative about traditional 
knowledge was transformed after the globalization era when the encroachment of 
resources, environmental degradation, and rising population growth called for nature-
based resource utilization to secure human society in the long run (Maes and Jacobs 
2017). This new paradigm shift in the man-nature relationship pushed the planners 
and thinkers to adopt and consider more nuanced perceptive and admiration for what 
many call an ‘Indigenous way of being’ (Dumont 2002). This also brings the concept
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of co-existence between the indigenous perspectives with different policymakers, 
government officials, and academicians (Kar et al. 2020). The co-management strate-
gies where indigenous knowledge and government policy merge are not essential 
tools to resolve any issue. Rather it depends on the region and perspectives of the 
problem. 

In most cases, co-management may not apply in every policy stage. Instead, it can 
make the general foundation of the policy, and because of the separate culture and 
traits of indigenous communities, which is the foundation of their mankind, comes as 
a barricade on the practical application of a policy entirely within a region, as different 
indigenous societies may have a different set of values and customs that makes 
compromise from ultimate aim of the policy. For example, the connection of spiritual 
and religious beliefs on natural resources among the indigenous community may 
conserve natural resources. However, at the same time, it will obstruct government 
policy. For example, peoples of the Borana community obey the wells as the Konfi 
(father), consider them holy, and do not take water from wells (Behailu et al. 2016). 

However, TK may inevitably act as a tool that may apply to mainstreaming civil 
society based on its requirement. This is because of the advancement of main-
streaming society to different tertiary activities and technologies. They are not as 
close to nature as the traditional society. There are two prime areas where traditional 
knowledge can be an essential tool that could serve a long-term healthy environment 
for all humankind: 

(a) TK is a tool to make resilience and risk preparedness from catastrophe events. 
(b) TK is a tool for resource management. 

TK can be recognized as an essential tool for risk reduction and preparedness 
for unwanted circumstances because traditional society considers the surrounding 
biodiversity as a buffer against deviation, change, and disaster (Salick et al. 2020). 
In coping with risk due to excessive or low rainfall, drought, and crop failure, some 
traditional people grow many different crops and varieties with different suscepti-
bility to drought and floods and supplement these by hunting. For example, before the 
tsunami outbreak in the Indian Ocean tsunami outbreak 2004, Onge tribes of India’s 
Andaman Islands predicted the storm. They migrated to the upland areas, which 
made them safe and sound (Rajendran et al. 2013). Secondly, there are worldwide 
instances where TK has been recognized and practiced as a tool for natural resource 
management. For instance, traditional society cannot narrate climate change and 
global warming. However, they can observe seasonal rainfall changes and rising 
precipitation (File and Derbile 2020). Over the last 40 years of the twentieth century, 
the temperature in Ghana rose about 1 °C. The rainfall decreased by approximately 
20–30%, which caused the drying up of several riverbeds (Gyampoh et al. 2009). 
With this drying environmental stipulation, local people have adopted rainwater 
harvesting strategies where rainwater is collected in big barrels and placed under 
the roofs of houses (Gyampoh et al. 2009). Another example is India’s dry and 
semi-arid regions show some traditional water harvesting techniques, where methods 
like Johads and Baoli are predominant. Johads system is primarily practiced in the 
parts of Rajasthan state of India, a structural barrier that arrests the runoff of rain-
water (Borthakur 2009). On the other hand, Baoli is a step well structure to store
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water in dry summer, primarily abundant in Gujarat and Rajasthan (Sivakumar et al. 
2021). Based on the case studies in Rajasthan state, a group of Indian scholars has 
shown how traditional water harvesting methods rely on dry land ecology and are not 
necessarily applicable in every area. However, water harvesting is a practice that may 
not apply to a region all of a sudden. Instead, making it a part of life builds resilience 
for the future. Global climate change through increasing temperature and decreasing 
rainy days may transform a water-blessed region into a water-deficit region. Hence, 
water harvesting is essential, but it is arguable how far the modern technologies are 
insufficient in some regions where TK of water harvesting is recommended; also, 
why do some regions need modern water harvesting technology rather than TK of 
water harvesting? To answer this question, we could frame the discussion into three 
possible aspects: 

a. The application of only traditional knowledge of WHTs 
b. The application of modern WHTs methods 
c. The hybrid knowledge of WHTs, where there is an assimilation of traditional 

and modern techniques for water harvesting. 

The traditional WHTs are solitarily practiced in concentrated aboriginal areas, 
where these traditional WHTs are part of their cultural integrity. These areas are 
primarily abundant in the marginal backward portion of a geographical location. 
Still, in some cases, traditional WHTs shows better outcome than modern engi-
neering method. For example, the Konso community in Ethiopia adopted the natural 
engineering method to conserve water. The wooden mesh filters water and the stilling 
basin that settles silt coming in with flood before entering the pond (Behailu et al. 
2016). 

In comparison, the applications of modern WHTs are principally framed in the 
urban sector, where water is used for the aesthetic enhancement of the artificial 
human-made urban structure. Also, modern WHTs are highly applied in urban hinter-
land and suburban to the rural sector for horticulture and crop production. The hybrid 
WHTs that assimilate modern and traditional techniques to manage water resources 
(Sharma 2017) are abundant in both rural to urban centers. In urban centers, tech-
nologies harnessing modern WHTs are applied in the beginning. However, when 
rising population density and environmental degradation become limitless, water 
harvesting through the traditional way becomes a redeemer for healthy and sustain-
able urban structures. On the other hand, few of the geographical regions have several 
rural growth centers as the leading supplier for crop production for the surrounding 
areas. The increasing demand for food products may call for hybrid WHTs in the rural 
sector so that the production of food may achieve without any environmental destruc-
tion. Some indigenous communities are practicing modern and hybrid approaches to 
WHTs. For example, the integrated water resource management (IWRM) approach is 
practiced by the Konso tribe of Southern Ethiopia, where they integrate a water-land 
conservation strategy to effectively utilize water resources. However, the surrounding 
of the Konso community has considered one of the listed heritage sites by the United 
Nations Educational, Scientific and Cultural Organization (UNESCO) (Behailu et al. 
2016).
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In this chapter, we are primarily focusing on traditional WHTs to achieve dry land– 
water security. The applicability of TK for water harvesting is solely considerable in 
those parts of the glove where water availability is substandard; therefore, dryland 
ecology where water is scarce requires nature-based WHTs. The reason for adopting 
nature-based WHTs is through the globe, dry land ecology is fragile, which responds 
negatively to climate change impacts. This requires the method to restore water where 
both humans and the environment get benefitted. 

16.3.2 Water Harvesting Techniques for Drylands 

Different geographical setup calls for specific patterns of WHTs where dry lands 
are the most difficult portion of the earth, and adopting WHTs is a big challenge 
(Sixt et al.  2018; Binyam and Desale 2015). Due to the limited amount of avail-
able water resources, dry lands are being recognized as an unfavorable setup to 
adopt WHTs (Rockström et al. 2010). Also, climate change induces temperature 
and rainfall anomaly (Abera et al. 2018), land degradation and restricted propor-
tion of productive lands (Petersen et al. 2021), regional marginality (Parwada et al. 
2022), and lack of capital investment with improper policy implementation (Patel 
et al. 2021). On the other hand, drylands are the primary hot spot where the concen-
tration of marginalization communities (underdevelopment) is significant, and the 
abundance of the indigenous community is more significant than in other ecological 
regions (Maldonado et al. 2016). Hence, the regional underdevelopment accelerates 
inadequate water infrastructure in the dryland system, which leads to the overdepen-
dence on traditional WHTs to sustain the livelihood of commons. However, not all 
communities in dry lands are equally vulnerable, where factors like historical knowl-
edge about the surrounding environment, participation of all, and, most importantly, 
coping with nature’s dynamic character develop the local commons’ resilience. The 
inception of ITK is for the solution of any problem of society, and it becomes self-
motivated over time based on the maturity of the problem. Especially in the dry lands 
of west Asia and North Africa set out some of the explicit traditional WHTs, where 
the TK improved over the period by trial-and-error process (Gadgil et al. 1993). The 
traditional water harvesting methods have a deep-rooted association with the dry 
land environment. Water harvesting technology was invented in Iraq over 5000 years 
ago for agricultural purposes (Zakaria et al. 2012). In Jordon and Yemen, water 
harvesting methods were invented over 5000 years ago and 1000 BC, respectively 
(Prinz 1996). In Yemen, water storage of runoff water was utilized for Sorghum 
production. In Baluchistan, traditional water harvesting methods like Khuskaba and 
Sailaba have been applicable since ancient times (Khoobfekrbarabadi et al. 2020). 
Countries like Israeli have shown strategic outcomes through WHTs, where the 
association of land–water nexus is being recognized as the base of what is in dry 
environments. Multiple experiments have been obtained for WHTs in the Negev 
desert of Israel (Tepper et al. 2020). Traditional WHTs are considered ’true water 
harvesting’ (Berking 2014), one of the prime tools to sustain dryland systems, partic-
ularly local economies. Throughout the globe, there are three dryland environments
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where WH systems are widely confined: arid, semi-arid regions, and sub-humid 
regions (Ackermann et al. 2019). The arid environments are primarily concentrated 
in the northern portion of Africa, where WHTs like runoff irrigation, terrace systems, 
micro-catchment systems, and check dams are primarily predominant (Prinz 2002; 
Beckers et al. 2013). 

On the other hand, the semi-arid regions through the globe are primarily distributed 
in Mediterranean regions where rain-fed agriculture is dominant and WHTs like 
reservoir systems (storing of irrigation water), large sluice systems with a settling 
basin for the water distribution, terrace construction, and flood furrow irrigation 
are applied (Beckers et al. 2013). In the sub-humid environment, seasonal dry and 
wet phases are interchangeable in some monsoon-dominated areas where a pond 
ecosystem at the village level is applied in every part (Meter et al. 2014). Table 16.2 
shows some region-specific water harvesting strategies in the dry land environment.

The main question is why traditional water harvesting is necessary for dry land 
in the contemporary world. In this regard, dry lands, particularly in the global south, 
experiencing uneven capital investment and areas superior to crop intensification 
attract the planners and government to invest first. This phenomenon is quite common 
in the global south due to the limitation of wealth and high land-man ratio. As a 
result, efforts are likely to be concentrated in suitable areas where production will be 
optimum with less effort to increase regional agricultural production. This brings low 
economic affluence in a dry land environment, which restricts technological inter-
vention that can upgrade the agro-economic status of the region. Thus, traditional 
WHTs are effective where water resource is limited proportionally; this also carries 
viability and eco-friendly connectivity with resource utilization and natural conser-
vation (Samuel and Mathew 2008). However, in this aspect, studies have revealed 
that combining traditional methods and modern technology may instigate optimum 
productivity with sustainable water utilization. The water harvesting strategy is essen-
tial in areas at high risk due to low precipitation and failure of crop yield. More 
importantly, it will enhance the vegetation cover and protect against land degrada-
tion in dry land. At least harvesting water for crop production or other uses may 
give more than nothing, where the region can attain self-sufficiency. This not only 
brings a satisfactory standard of living in dry land setup but also stabilizes the rural 
communities through the restriction of urban migration. 

16.3.3 Purulia District and Its Water Resources 
and Traditional Water Harvesting Techniques 

General Description of the Study Area 

Purulia district is situated in the westernmost part and is the oldest site in the West 
Bengal state. The district is recognized as representative of the rural system and 
primary activities. Where about 88% area of the district comes under rural, and about
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73% of the main workers are from marginal primary activities. Geo-climatically, the 
district has ancient rock strata (primarily granite and gneiss) and falls under dry 
sub-humid climatic conditions. The summer temperature of the district reaches up to 
48 °C, whereas the winter temperature of the district reaches near about 5 °C. The rain-
fall of the district is monsoon dominated. The district has an altitude of 748 feet, and 
the slope of the district decreases from northwest to southeast. As per demography, 
the district has a total population of 2,930,115, of which 51.09% are male and 48.91% 
are female. Cultivation-wise, the district has mono-cropped with its paddy cultiva-
tion which covers 83% of the total agricultural area. The district has its traditional 
cultural artefacts due to the concentration of several indigenous groups like Santhal 
(60%), Bhumij (18%), Sabar (7%), Munda (6%), and Bihor (1%) (Daripa 2019). A 
significant portion of the district comes under Jungle Mahal province, known for 
the dense forest coverage and concentration of several traditional aboriginal soci-
eties. Apart from the above-mentioned characteristics, the district is representative 
of dry land regions affected by regional drought and drought conditions. 

The District and Its Water Security 

Purulia district has a long history of regional water crises and drought-prone condi-
tions (Kar et al. 2020). This westernmost part of West Bengal state in India has its 
cultural richness due to the significant concentration of Indigenous people. On the 
other hand, the primary area of the district is under Jungle Mahal province, and 
the concentration of tribal society is under this jungle mahal province. Some of the 
major rivers flow from this region, and the district also receives sufficient rainfall 
(about 1400mm/year on average); still, it is one of the water-scare regions in the 
state and India. Water is the fundamental input for regional growth and the local 
economy, and it becomes more crucial when the regional economy is exclusively 
reliant on primary activity. In the case of the Purulia district, out of the total agricul-
tural holding, about 73% belongs to small and marginal farmers having scattered and 
fragmented smallholdings. Water stress conditions and substandard cropping yield 
force the cultivators to switch from crop production to other activities (Kar et al. 
2020), which is the prime reason the district is considered one of the most backward 
parts of the state and the country (Bagli and Tewari 2019). 

Water stress is one of the reasons for the significant concentration of wasteland 
in the district; about 60% of the total cultivated land is upland. There is a significant 
proportion of wasteland that comes under potential resources. However, any land 
reclamation strategy has been included in incorporating water-land management. In 
this regard, if within a geographical setup, the quantity of water is limited, then how 
is it possible to attain sustainable regional growth without compromising ecological 
balance? This requires a series of studies to understand how to attain water-secure 
conditions within water-stress regions. The primary task is to highlight the acting 
elements for water-insecure conditions in a setup. Among the four components of 
WS (availability, accessibility, risks, and management), the physical availability of 
water is determined by the region’s geophysical and climatic conditions.
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Purulia district has its ancient crystalline rock terrain (mainly Granite and Gneiss) 
that makes rapid subsurface runoff; also, hard rock creates the barricade for water 
percolation to recharge the groundwater. Among the 21 blocks in the district, 20 
blocks are considered drought-prone. On the other hand, the slope of the district acts 
like a donor entity for the surrounding district due to its direction from northwest 
to southeast (Kar et al. 2020). Apart from the geophysical reason, the district has a 
positive trend of temperature growth (Dey et al. 2015), which accelerates the rate of 
evapo-transportation. The above-mentioned geo-climatic and physical reason is the 
primary input that makes the region’s water deficit. The accessibility of water or other
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resource relies on the availability of that resource in a setup, where accessibility of 
water is determined through class, caste, religion, and ethnicity. In this regard, Basu 
et al. (2021) show how class and cast-based untouchability among the communities 
determines the accessibility of water from the water reservoir system. This manifes-
tation of power relation with resource utilization is an obvious outcome when there 
is a resource limitation. Considering the water risk and hazard, the central portion of 
the district (about 16 blocks) is highly affected by Fluoride contamination of ground-
water (Chowdhury et al. 2022). On the other hand, the non-perennial river system of 
the region accelerates the summer water crisis and drought conditions. From the water 
management perspective, water governance has played an effective measure through 
the application of multipurpose water managing projects since the last decade. For 
example, programs like Ushar Mukti and Jal Dhoro Jal Bhoro are considered effec-
tive measures to retain regional water sufficiency. The Ushar Mukti agenda is a 
mega watershed development program covering six state districts, including Purulia. 
This ridge-to-valley approach is meant to restore rivers by maintaining soil erosion 
and groundwater development through plantation and water harvesting. On the other 
hand, Jal Dhoro Jal Bhoro is a large-scale water harvesting method that considers the 
restriction and collection of runoff water with the help of minor irrigation structures. 

Purulia District and Its Traditional Water Harvesting Technology 

The district has multi-level water management policies, but we must not avoid the 
fact that ‘One Size Doesn’t Fit all,’ which depicts the region has multiple cultural 
communities with regional geophysical constraints. The district has a significant 
concentration of aboriginal community, who are primarily manifest with their own 
socioeconomic and cultural integrity. The socioeconomic development of the tribal 
people has been mistreated from the British phase to the present time of globaliza-
tion. These aboriginals have a unique lifestyle of their own which keeps themselves 
away from the touch of modernity. Another reason why the aboriginal communi-
ties are untouched by modernity is the water management policies applied so far 
by government organizations are quite latest (onwards 2010), making the aboriginal 
people more reliant on nature-based water harvesting technologies. Secondly, the 
concentrations of semi-tribal communities are bounded in the inaccessible part of 
the district, where the fruit of government policy has not been reached yet. These are 
the prime reason why still in the modern era, aboriginal communities in many parts 
of the globe have their nature-based resource management strategy. For the district, 
local traditional knowledge of indigenous communities profoundly impacts nature-
based water resource management. Several traditional WHTs have been identified in 
the districts and applied for different purposes. In Purulia, rural water resources are 
tackled through rivers, water bodies, and well (Pat Kua) structures. Among these three 
sources of water resources, manufactured structures like different water reservoirs 
and wells provide economic, ecological, and socio-cultural significance, particu-
larly in the dry land. Based on the primary survey, we have identified different 
types of wells, water reservoirs, and added water harvesting structures where the
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Fig. 16.3 Open Pat Kua structure at village Malthore of Belma GP in Purulia-2 block 

WHT profoundly impacts sustaining water resources in the district. The following 
mentioned water harvesting structures are profound in the study area. 

(a) Pat Kua: This system is a semi-circular underground hole primarily constructed 
with bricks and cement. The depth of the well varies from place to place based 
on the underground water table. However, the average depth of wells in this 
region is 20 ft or more due to deep aquifers. In regional language, wells are 
referred to as Pat Kuas, owned by a single to multiple households. As per the 
primary survey, there are two types of Pat Kuas that are predominant in the 
region. One is an open Pat Kua system (Fig. 16.3), and the second is a covered 
one (Fig. 16.4). The open Pat Kuas need more maintenance as the marginal 
community advocates them in most cases.

In contrast, the covered Pat Kuas are primarily constructed to protect the water 
from pollution, which are generally maintained by wealthy farming societies. 
For example, Fig. 16.3 shows an open Pat Kua system in Malthore village of 
Belma GP in Purulia block 2, which is mainly used for household drinking 
purpose and maintained by the marginal Kurmi (Mahato) community. On the 
other hand, Fig. 16.4 shows a closed elevated Pat Kua structure in Benryadi 
village of Balarampur block, which is used for drinking water purposes for 
households and maintained by the village Pradhan (leader).

(b) Hallowed Geyser (Sita Kund): Among the different water harvesting sources, 
geysers are the natural source of water that comes directly from the ground 
water table through cracks and joints. Most of the plateau and mountainous 
regions have such natural water sources. In the Purulia district, some well-
known natural geysers exist, among which Sita Kund (Fig. 16.5) is the  most  
ritualistic and sacred water system of Baghmundi block at village Ayodhya.
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Fig. 16.4 Closed Pat Kua structure at Benryadi village of Genera GP in Balrampur block

This hydrothermal feature has its own beliefs and significance since the local 
commons treat this feature as the construction of lord Ramchandra for his other 
half Sita. Hence, this structure is only used for ritual operations, mainly protected 
by the Santals community of the area.

(c) Dari System: Dari is a small semi-circular hole beside dry rivers semi-
permanent in nature and collects subsurface water mainly in summer sessions,

Fig. 16.5 Sita Kund at village Ajodhya of Ajodhya GP in Baghmundi block
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Fig. 16.6 Dari structure at Tamna village of Chakaltora GP in Purulia-1 block 

primarily operated by women. The upper bed of the river is dry during summer, 
while the subsurface flow of water still consists of water from the subsurface that 
comes out from these human-made small holes. Diaries are considered natural 
filters as the water comes from sand particles. Hence, it is being utilized for 
drinking water. Figure 16.6 shows one of the semi-permanent Dari structures 
beside river Kansai of block Purulia1 at village Tamna.

(d) Dighi System: Based on the size, ownership, and utilization, there are five types 
of water bodies and reservoirs identified in the study area Dighis are more exten-
sive, and structures like Pukhur, Hapa, Goriya, and Doba are being identified 
successively based on their size. Dighis are signified for sustaining ecosystem 
services and household water demand primarily. Sometimes, Dighis are too 
large that it serves more than one village. Generally, Dighis are not privately 
owned and maintained by the village Gram Panchayet. They are permanent and 
collect rainwater, but the amount of water in Dighis oscillates from summer 
to rainy session. Figure 16.7 shows the Dighi system at the village Biltora of 
Charra Dumdumi Gram panchayat of Purulia-II block. As Dighis are large, water 
utilization is gender, cast, and religion impartial. However, as the amount of 
water decreases in summer, the power struggle for water accessibility becomes 
a common phenomenon.

(e) Pukhur and Hapa System: In some cases, Hapa and Pukhur are more or less 
similar in size, but ideally, the area of Pukhur is larger than the Hapa system. 
Another difference between Hapa and Pukhur is that Hapa is mainly constructed 
to boost crop yield and pisciculture, whereas Pukhurs have multiple uses. 
Pukhurs are sometimes considered sacred grooves (having a spiritual connection 
protected by a particular religious community), but Hapa’s are only constructed 
for economic gain (Malik et al. 2014; Asase et al. 2016). Figure 16.8 shows the
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Fig. 16.7 Dighi system at Biltora village of Chharradumdumi GP in Purulia-2 block 

Pukhur system in Keshargarh village of Hura block, which is presently used for 
bathing. The structure is known as Rani Bandh, as it was built during Kashipur 
king dynasty for royal uses. Currently, this structure is mainly conserved by 
Santals and the Bauri community of the village. Another example of water 
harvesting through village level religious dogmatism is in the village Bandgar 
of Charra Dumdumi Gram Panchayat at Purulia-2 block, where the pond is 
being utilized for the Hindu cremation site (Fig. 16.9). However, for a few 
years, water bodies that were only used for ritual traits have been utilized for 
multiple purposes. This is because of the limitation of choice for people to make 
separate utilizing from one single natural resource for a single aspect. Based on 
the nature of investment and regional requirements, Hapas are different in sizes 
and types, like-concrete tanks, Hapa in the pond, and Hapa in tanks and ponds 
(direct). Figure 16.10 shows the Ponds (direct) hapa system in Purulia-2 block, 
village Malhotra, Gram Panchayat Belma, which is primarily used for fishing, 
pisciculture, and small horticulture.

(f) Goira and Doba System: Goira and Doba are more or less similar in size, 
but in a few acute cases, Dobas have smaller areas than Goira. Both are small 
rainwater harvesting structures that are permanent or semi-permanent in nature. 
One dissimilar thing among these two water harvesting structures is that Goiras 
are adjacent to the human habitat (Fig. 16.11), with multiple uses ranging from 
fishing to cleaning. On the other hand, Doba is not uniform in structure; some-
times, they are too small that are only used for animal consumption (Fig. 16.12), 
and there are no such specific uses for Doba.

On the other hand, as per the man-nature relation and changing pattern of climatic 
parameters, the necessity for the amalgamation of traditional knowledge and modern
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Fig. 16.8 Rani Bandh at Keshargarh village of Keshargarh GP in Hura block 

Fig. 16.9 Pukhur at village Bandgar of Chharradumdumi GP in Purulia-2 block
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Fig. 16.10 Hapa system at village Malthore of Belma GP in Purulia-2 block

Fig. 16.11 Goira structure in village Chakra of Lagda GP in Purulia-I block

water harvesting methods can be a unique approach for a secure water future. Since 
not all areas are coping with traditional water harvesting techniques and not all require 
modern water harvesting techniques. Due to the manifestation of man-environment 
interrelation, the traditional WHTs also get shifted and assimilated with modern 
WHTs. Hence apart from considering nature-based traditional WHTs, we need to 
welcome modern techniques for water harvesting within a setup. In this circum-
stance, we have obtained the traditional WHTs (from the secondary data sources)
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Fig. 16.12 Doba structure at Bela village of Bela GP in Balarampur block

and proposed modern WHTs for the Purulia district for dry land–water security 
(Table 16.3).

The overall water security and different water harvesting methods are well 
balanced through the amalgamation of the local community, government policy, and 
regulations, with the identification of problems and solutions by academic scholars. 
These three groups need to integrate and set out the methodology for attaining a 
secure water future in the dry land area like Purulia district. We must accept the fact 
that achieving absolute WS is next to impossible in some locations due to geophysical 
constraints and changing man-nature interaction. Table 16.2 represents the threefold 
class for managing water resources in the Purulia district, where each group has a 
distinct level of water harvesting strategies. The traditional society secures water in 
a natural and eco-friendly nature-based way, which is economically viable (Karim 
et al. 2021), sustainable (Li et al. 2021), and separated from any communal disputes 
(Mushavi et al. 2020). The second category is the proposed action plans given by 
different academic domains. The district is being recognized as an ultimate area for 
water security research, where disciplines like civil engineering detect the suitable 
site for the construction of water reservoirs and tanks (Bera and Das 2021; Agarwal  
et al. 2013); in the field of geology, detecting liniment density to construct artificial 
recharge got prioritized (Sur and Acharya 2020; Chowdhury et al. 2021); a few of 
literature on rural studies have shown perception studies on WS and climate change 
nexus (Basu 2021; Basu et al.  2021, 2017); agriculture scientists have shown crop 
suitability analysis with different small-scale irrigation method (Sarkar et al. 2014; 
Habibie et al. 2021); the multivariable issues have taken by geographers, where 
the significant number of pieces of literature have shown the site suitability analysis 
based on physical and social parameters to construct water reservoir (Kar et al. 2020) 
and drought assessment (Roy and Hazra 2020; Mishra and Desai 2005); in the field
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of zoology, different nature-based water harvesting methods are being prioritized 
(Bauri et al.  2020). Regional constraints and pre-existing provincial backwardness 
are major obstacles to applying the proposed water harvesting techniques given by 
scholars in different fields. Nevertheless, in the last decades, the region came into 
the light for the implementation of some state-level water-related policies like Jal 
Dharo Jal Bharo and Ushar Mukti that seek to endorse water harvesting strate-
gies and ridge-to-valley development. The water governance in Purulia district has 
shown its reliability through the implementation of the West Bengal Inland Fisheries 
Act (WBIFA) successively in 1984 and 1997, which was mainly concerned with 
restoring tanks/ponds through the implementation of pisciculture where ownership 
can be transformed based on the norms and regulations (Chowdhury and Behera 
2022). The main drawback of the above-mentioned schemes as they did not consider 
restoring ponds to secure water but rather launching pisciculture to strengthen the 
rural economy. As a result, the conservation of rural water bodies was not for water 
conservation but rather for securing the economy, which set out the dichotomy 
between economic enhancement and environmental consideration. Even per the act, 
local owners are bound to use their water bodies only for pisciculture, where they 
have no right to decide to utilize a pond system. During the eighth five-year plan 
(1992) state government launched Water User Association (WUA) which asserted 
that the local water users could make rules to restore and use water bodies effectively. 
During the second half of eight five-year plans, the Accelerated Irrigation Benefit 
Program (AIBP) was launched to promote micro-irrigation structures, including pond 
and canal water systems in rural areas. In 2005, the Mahatma Gandhi National Rural 
Employment Guarantee Act (MGNREGA) was launched to enhance employment in 
the rural sector, considered to provide irrigation water and enhance water infrastruc-
ture for agriculture production. However, MGNREGA has not meant to restore tradi-
tional water bodies in the rural sector, as it was not fully considered to restore water 
resources in the backward rural sector, rather paying attention to the specific water 
bodies which are efficient for irrigation purposes. Later on, in 2012, the National 
Wetlands Policy (NWP) was endorsed by West Bengal in different parts of the state, 
and it was the first time ponds and tanks were recognized as wetlands. The second 
half of NWP in 2018 was reversed from the first half, and it was not considered the 
pond and traditional water system as wetlands and practiced real estate development 
(Karthikeyan and Swathilekshmi 2017). Apart from the policies like WUA, AIBP, 
NWP, MGNREGA, and WBIFA, which are comprehensive and applied in every part 
of the state, programs like Ushar Mukti and Jal Dharo Jal Bharo are only meant to 
restore the dryland ecosystem and economy (GoI, 2014; 2018a; 2018b). 

From the above discussion, it is clear that regions where water is inadequate 
need to have the amalgamation of local knowledge and modern water harvesting 
techniques for water sustainability. However, from the above discussion, some of the 
points that represent the gaps in water policy in the region that make it a prolonged 
water-insecure part of the state are as follows:
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i. Conventional water bodies have not been acclaimed as the base to secure water 
in the region; instead, they are categorized only as economic entities. 

ii. Excluding the programs like Jal Dharo Jal Bharo, most policies must be thor-
oughly water focused. For example, the Ushar Mukti program integrates land– 
water development through watershed improvement. However, it is the standard 
integration of all-natural resource development within a particular watershed 
instead of considering small water bodies and restoring the surrounding ecology. 

iii. Policy inconsistency is another gap that leads to water-stress conditions in the 
region. For example, the NWP in 2012 considered the pond water system a 
wetland. In contrast, NWP in 2018 tried to incorporate the traditional pond 
system for real estate development instead of considering them as a tool for the 
local economy and ecosystem enhancement. 

iv. In some instances, the spiritual beliefs on natural resources like water make 
aloofness from the regional policy where the occurrence of the struggle between 
indigenous values (religious or spiritual) and government policy regulation. 

16.4 Limitation of the Study 

The chapter undergoes with multi-level assessment of WHT in the light traditional 
knowledge for which it would be as essence to consider further observation on 
some of the extra water harvesting technologies by traditional society. In this regard, 
meticulous field examination is a way out to gather more information against the 
WHT by the traditional aboriginal society, but since many parts of the study area 
where the concentration of indigenous society is abundant are either inaccessible or 
unapproachable due to the geo-political constraints of the region. On the other hand, 
the current regional and global epidemic scenario there might be always a risk factor 
for overindulgence in some out-of-the-way parts of the study area. 

16.5 Recommendations 

The chapter primarily focuses on understanding aboriginal communities’ accept-
ability of traditional WHTs in dry lands. In some specific instances, there might be 
a symbiotic relationship between modern water collection and traditional methods. 
However, the traditional methods are superior in water-insecure regions. Here said, 
the traditional WHTs could parallel the dynamic changes of environmental entities. 
Regardless of the favorable implication of traditional WHTs, it is also established 
in some cases where traditional WHTs seem more viable on a small scale. There-
fore, due to geophysical and economic constraints, only some parts of a region may 
be capable of environmentally responsive water harvesting methods. This becomes 
more prominent through the application of water restoration policies by the state
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government of West Bengal. However, from 2011 to 2017, three total master plans 
were applied in Purulia and adjoining other districts. However, the characteristics 
of the applied plans are more or less similar, which brings the critical question of 
satisfactorily identifying the problem. Therefore, to make a sustainable water-secure 
future for the district, we have highlighted some of the recommendations: 

i. First, the critical task is to identify the set of obstacles in different parts of the 
districts that creates water-stress condition. 

ii. Identification of different geophysical sites where water is highly scarce and 
their physical water availability 

iii. Make the traditional WHTs more appreciable through required assistance from 
local and state governments. 

iv. As water harvesting is not an essence but a practice, it must also be spared 
among the water-poor and water-rich communities. 

v. Creation of a hybrid water management system through the assimilation of 
planners and local community knowledge 

vi. Multilevel planning needs to be more effective where some of the planes are 
water-focused, and some plans need to be more all-inclusive. 

vii. Spreading out the concept to the community level that—water is a finite 
resource, it needs to treat as an economic good. 

viii. In some cases, spiritual beliefs become integral to restoring water. Therefore, 
government regulation and policies must be separated from indigenous norms 
and values. 

ix. Viable budget allocation and inclusive policy by state and central governments 
could bring more possibilities for sustainable changes for the district’s water 
resources. 

16.6 Conclusion 

The present chapter seeks to endorse how traditional water harvesting methods could 
initiate and fill regional water demand and create a sustainable, secure future. Several 
works of literature have considered the positive aspects of TWH methods and water 
sustainability, particularly in a dry land where water is scarce. However, the research 
has not shown the long-term cost-benefit analysis of TWH methods in dry land. Is it 
possible that TWH methods would bring an optimum standard of living for the dry 
land communities? In this regard, it is obvious that the TWH methods are optimum 
for the water demand for small areal extensions. 

On the other hand, it would be next to impossible to produce a bulk amount of 
productivity using TWH methods. Here, it is arguable whether economic efficiency 
and environmental conservation can parallel each other. It depends on a bunch of 
associated factors like policy, capital investment, and proper knowledge of resource 
utilization of local commons. The main problem in the global south, which brings 
non-parallel relation between environmental conservation and regional wealth gener-
ation, is regional biased development and negotiation of the marginal community
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by the name of adaptation. More simply, in the global south, capital investment 
is likely concentrated in some of the pre-developed parts of the country and areas 
where marginal communities are concentrated, and the planners impose nature-based 
resource utilization techniques. Even within the same region, the nature of water 
utilization could be seen in diverse ways. Where wealthy communities are likely 
utilizing water resources beyond their requirement, and aboriginal communities are 
under TWH methods. The traditional society adopts traditional resource management 
because they concentrate on fewer affluence parts within a region. Hence, adaptation 
of so-called eco-friendly resource management tools is only sometimes self-driven. 
Rather, they are associated with compromise and a lack of choices. In this scenario, 
adopting TWH methods or managing water resources is not only a choice but an 
essence, especially in the Indian scenario. Countries like India and other monsoon 
climatic regions must adopt water harvesting structures due to unpredictable climatic 
variables like rainfall and rising temperature. Hence, as we cannot control monsoons, 
we must make some positive behavioral changes, including recycling water, wastew-
ater treatment, restriction in water consumption, and, most importantly, treating water 
resources as an economic good. Treating water resources as economic goodwill 
restricts the overconsumption of water, mostly among civil society. The managing 
system of water must have a network among the implementers, resource users, and 
moderators. Making a policy applicable in the long run requires the association of 
planners, policymakers, investors, and local commons. Moreover, for a more desir-
able eco-friendly water-secure future, the TWH methods need to be implemented 
to a larger extent with the association of traditional technology and modern water 
harvesting system. A sustainable water-secure future is not a sudden outcome; it is 
a daily practice for long-term solutions and a better water-secure future. 
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