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1. Introduction

[bookmark: _Int_l7PFMZcX]Water shortage is a serious issue that affects various regions around the world, including West Bengal. It is a state in the region of India over 91 million people.
West Bengal is rich in water resources, with several major rivers, including the Ganges, and Meghna flowing through it.
Despite this abundance of water resources, the state faces water shortages, particularly during the dry season. (Machiwal, Jha and Mal,2011). In the Define stage of the design thinking process, the problem statement was identified as how might various method can be implemented to abate the cause of water shortage, to ensure clean water and adequate water supply for all people in West Bengal. While addressing the root causes of water shortages, in this topic, we focus on Ideate stage of the design thinking process and discuss various solutions that can address this problem.

2.Findings

The cause of water shortage in west Bengal is the impact of climate change, which include irregular rainfall patterns, floods, and drought. The state has witnessed several extreme weather events, such as the devasting floods that occurred 2020, which have disrupted water supply system and caused sever water shortages.
West Bengal has a complex water management system, which involves multiple stakeholders, including government agencies, private companies, and civil society organizations (Chowdhury, Jha and chowdary,2010). However, the existing system are often fragmental, inefficient, and lack coordination, leading to wastage of water resources and unequal access to water. Moreover, in many parts of West Bengal, groundwater is the primary source of water supply, particularly in the rural areas. However, over extraction of groundwater has led to depletion of aquifers, which has reduced the availability of water and worsened the water shortage problem (Machiwal ,Jha and Mal,2011).
West Bengal has the highest population growth rates in India, which has led to increased demand for water. However, the existing water supply systems are not equipped to meet this growing demand, leading to water shortage and inequitable access to water. Additionally, the state is also facing a growing problem of pollution, particularly in the river Hooghly, which is one major source of water supply for West Bengal.
Industrial effluents, sewage and agricultural runoff are the major sources of pollution, which have led to degradation of water quality and reduced the availability of clean water (Tripathi, Sharma and chandra,2021).
A notable cause of water shortage in West Bengal is the overuse and mismanagement of water resources, state has agricultural sector, and the use of irrigation for crop cultivation accounts for most of the water demand in the state. However, inefficient irrigation practices, such as flood irrigation, and the over-extraction of groundwater have led to a decline in water availability.
Furthermore, West Bengal’s growing urbanisation has raised water demand, which stains the state’s limited water supply. Water shortages are caused by poor water supply infrastructure and unpredictable supplies of portable water in many cities and towns.
Contamination of water limit the supply of clean water for consumption both for humans and livestock in West Bengal (Bera et al.,2010).

3. Analysis
In the stage of design thinking, we explored a wide range of ideas and potential solutions were also
 generated to address the problem of water shortage and access to clean water supply for all in West Bengal (Sharma et al,2020). Some potential solution could be to implement water conservation and management practices in agriculture. This could include the use of drip irrigation system, which are more efficient and reduce water wastage. Encouraging farmers to switch to crops that require less water could also help to conserve water resources. Groundwater recharge wells could be a way of elevating water shortages. This method is good to address groundwater depletion problem in west Bengal, and their implementation requires collaboration among the government. 
Another other approach is to enhance water recycling. In Kolkata Municipal corporation (KMC)a sewage treatment plant has be set up to recycle wastewater for non-profitable purpose. This method is idea for treating wastewater and reusing it for various purposes such as flushing toilet, irrigation, industrial process, and even portable drinking water.
Another potential solution could be to improve the coordination and collaboration between the various companies involved in water management in west Bengal. This could include establishing a centralised water management authority that can oversee and coordinate the efforts of different government agencies, private companies', and civil organisations.
We also found that encouraging community participation and involvement in water management could also help to ensure more equitable access to water resources and promote sustainable water practices. Improving the quality of water in the rivers and other water bodies can be achieved by investing in the development and implementation of efficient wastewater treatment systems (Bera et al.,2010).
During the ideate stage we found another method of addressing water shortages in west Bengal, is through building desalination plants along the river called Meghna, coast of west of Bengal. This method can help to extract salt and other impurities from the seawater which will make it suitable for human consumption.
Additionally, promoting awareness and education campaigns about water pollution and conservation could bring about a chance in behaviour and encourage more sustainable water use practices.

Conclusions
Succinctly, the water shortage issue in west Bengal is a complex problem that requires a multi-faceted approach. The ideate stage of design thinking has generated various potential solutions, including water conservation and management practices in agriculture, upgrading the existing water supply infrastructure in urban areas, water recycling, desalination of seawater, improving coordination and collaboration between stakeholders. Implementing these solutions could help to address the root causes of water shortage and ensure access to clean and adequate water supply for all stakeholders in West Bengal. It is crucial that the government, private companies, civil society organizations, and communities work together towards a sustainable and equitable water management system to ensure a better future for the people of West Bengal.
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