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Creation of Crop Water Content Monitoring System for Crops in 

Uttarakhand 

 

1. Introduction and Project Concept 

The proposed project on Creation of a Crop Water Content Monitoring System is envisioned 

as a comprehensive agri-technology intervention aimed at addressing one of the most critical 

constraints of hill agriculture in Uttarakhand—inefficient and unscientific water management. 

Agriculture in the state is dominated by small and marginal farmers cultivating fragmented 

terraced fields, largely dependent on rainfall, springs, and gravity-fed irrigation channels. With 

increasing climate variability, irregular rainfall patterns, drying of natural water sources, and 

declining soil moisture retention, farmers face frequent crop stress, yield instability, and rising 

production risks. 

The project proposes the establishment of an integrated system that continuously monitors soil 

moisture and crop water availability at the root zone and translates this data into simple, 

actionable irrigation advisories for farmers. The system combines field-deployed sensors, data 

transmission units, analytical logic, and farmer-facing dashboards or alerts. The objective is 

not merely data collection, but decision support—helping farmers irrigate at the right time, in 

the right quantity, and only when required. By doing so, the project promotes water-use 

efficiency, improves crop productivity, reduces input wastage, and strengthens climate 

resilience of hill farming systems. 

This initiative is particularly relevant for Uttarakhand where water is ecologically precious and 

agriculturally scarce. The project aligns with state and national priorities on sustainable 

agriculture, climate adaptation, digital agriculture, and efficient water resource management. It 

is designed as a scalable, village-cluster-based enterprise model that can serve individual 

farmers, Farmer Producer Organisations (FPOs), cooperatives, government departments, and 

institutional farms. 

2. Rationale and Justification for the Project 

Water stress has emerged as a silent but severe constraint on agricultural sustainability in 

Uttarakhand. A significant proportion of cultivated land is rain-fed, and even irrigated areas 

depend on seasonal springs and canals that are increasingly unreliable. Traditional irrigation 

practices are largely based on intuition rather than scientific assessment of soil moisture, 

leading to over-irrigation in some cases and moisture stress in others. Both conditions adversely 

affect crop health, soil structure, nutrient uptake, and overall yield. 

The justification for this project lies in its ability to introduce precision water management in 

a form that is affordable, simple, and locally adaptable. While advanced irrigation automation 
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systems exist, they are often costly, complex, and unsuitable for small hill farms. This project 

focuses on context-specific design—robust hardware for rugged terrain, low-power 

consumption, solar compatibility, and advisory outputs in simple formats such as SMS or 

colour-coded mobile alerts. 

By enabling scientific irrigation decisions, the system directly contributes to water 

conservation, improved crop performance, and a reduction in irrigation-related labour. At a 

policy level, it supports the objectives of PMKSY (Per Drop More Crop), National Mission for 

Sustainable Agriculture, and Uttarakhand’s climate-resilient agriculture agenda. Economically, 

it enhances farmer profitability by reducing water and energy costs while stabilising yields. 

3. Objectives of the Project 

The key objectives of the Crop Water Content Monitoring System project are: 

 • To develop and deploy affordable soil moisture and crop water monitoring solutions 

suitable for hill agriculture  

• To improve irrigation efficiency and reduce water wastage in crop production 

 • To enhance crop yield and quality through timely irrigation decisions 

 • To support climate-resilient farming practices in Uttarakhand  

• To build a sustainable agri-tech enterprise serving farmers, FPOs, and institutions 

 • To create local technical employment for rural youth as installation and maintenance 

professionals 

4. Industry Overview and Sector Analysis 

The agri-technology sector in India is undergoing rapid transformation, driven by the need to 

enhance productivity, manage climate risks, and optimise resource use. Precision agriculture 

technologies such as soil sensors, remote monitoring, and digital advisory platforms are gaining 

traction, particularly in irrigated and high-value crop regions. Government initiatives like the 

Digital Agriculture Mission, Agri Stack, PMKSY, and RKVY are actively promoting the 

adoption of technology-enabled farm management solutions. 

However, hill states like Uttarakhand remain underserved by mainstream agri-tech solutions 

due to terrain complexity, small landholdings, and affordability constraints. This creates a 

strong market gap for customised solutions designed specifically for mountain conditions. 

Horticulture, vegetable cultivation, nurseries, and medicinal plant farming in Uttarakhand are 

highly sensitive to water stress, making them ideal candidates for water monitoring 

technologies. 

The sector outlook is positive, with increasing involvement of government departments, NGOs, 

FPOs, and CSR programs in promoting efficient irrigation and climate-smart agriculture. 
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Demand is expected to grow steadily over the next decade as water scarcity intensifies and 

digital penetration increases in rural areas. 

5. Description of the Proposed Technology 

The Crop Water Content Monitoring System is a modular, sensor-based solution designed to 

measure soil moisture levels at critical root-zone depths and convert this information into 

irrigation advisories. The system typically consists of soil moisture sensors, temperature and 

humidity sensors, a microcontroller-based data logger, a communication module, and a power 

unit. 

Sensors are installed in the field at representative locations and depths depending on crop type. 

Data is collected at regular intervals and transmitted to a central platform via GSM, LoRa, or 

Bluetooth-based communication. Analytical thresholds are defined based on crop water 

requirements and soil characteristics. When moisture levels fall below optimal limits, the 

system generates alerts advising irrigation. 

The technology is designed to be rugged, low-maintenance, and energy-efficient, making it 

suitable for remote hill locations. Data outputs are simplified for ease of farmer understanding, 

avoiding complex graphs or technical jargon. 

6. Technology Components and Specifications 

Technology Components Table 

 

Component | Description | Purpose Soil Moisture Sensor | Capacitive/FDR type | 

Measures volumetric soil water Temperature Sensor | Ambient sensor | Records field 

temperature Humidity Sensor | Ambient sensor | Supports evapotranspiration logic 

Microcontroller | Arduino/ESP-based | Data processing Communication Module | 

GSM/LoRa/Bluetooth | Data transmission Power Unit | Solar panel with battery | Off-

grid operation User Interface | Mobile app/SMS/Web | Farmer advisory display 

 

7. Target Crops and Application Areas 

The system is applicable across a wide range of crops and production systems prevalent in 

Uttarakhand. 
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Target Crops Table 

 

Crop Category | Examples Cereals & Millets | Mandua, Jhangora, Wheat Vegetables | 

Tomato, Capsicum, Pea, Beans Horticulture | Apple, Plum, Peach, Citrus Medicinal 

Plants | Kutki, Tulsi, Aromatic herbs Nurseries | Fruit and forest nurseries 

 

8. Target Beneficiaries 

The primary beneficiaries are small and marginal farmers cultivating rain-fed or partially 

irrigated land. Secondary beneficiaries include FPOs, cooperatives, government farms, Krishi 

Vigyan Kendras, and agricultural institutions. Rural youth trained as technicians and service 

providers also benefit through skill development and employment. 

9. Location Suitability in Uttarakhand 

The project is suitable for districts such as Almora, Pauri, Tehri, Chamoli, Uttarkashi, Nainital, 

and Pithoragarh, where water stress and horticulture intensity are high. Village clusters with 

active FPOs or irrigation schemes are ideal for initial deployment. 

10. Infrastructure Requirement 

The project requires minimal physical infrastructure, making it suitable for rural settings. 

Infrastructure Table 

 

Infrastructure | Purpose Small office/workshop | Assembly and testing Storage space | 

Sensor and tool storage Field kits | Installation and maintenance Internet-enabled 

devices | Data access and monitoring 

 

 

 

 

 

 



 

 
 

6 

11. Machinery, Equipment and Tools 

Equipment Table 

 

Equipment | Quantity | Use Soil moisture sensors | As per deployment | Field monitoring 

Data loggers | As required | Data storage Solar panels | As required | Power supply 

Installation tools | 1 set | Field deployment Laptops | 2 | Data analysis 

 

12. Manpower Requirement 

Manpower Table 

 

Role | Number | Key Responsibility Project Manager | 1 | Overall management Agri-

Expert | 1 | Crop calibration Electronics Technician | 1 | System maintenance Field 

Technicians | 2–3 | Installation & support Data Analyst | 1 | Advisory logic Support Staff 

| 1 | Logistics 

 

13. Operational Workflow 

Operational Flow 

 

Site Survey → Sensor Installation → Calibration → Data Collection → Analysis → 

Advisory Generation → Farmer Action → Monitoring & Feedback 
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14. Implementation Schedule 

Implementation Schedule Table 

 

Activity | Timeline (Months) Project planning | 0–2 Technology customization | 2–4 Pilot 

deployment | 4–6 Farmer training | 5–7 Scale-up | 7–12 

 

15. Estimated Project Cost 

Costing Table 

 

Cost Head | Amount (INR) Hardware procurement | 8,50,000 Software & analytics | 

3,00,000 Installation & training | 2,50,000 Manpower (1 year) | 4,50,000 Office & 

contingency | 1,50,000 Total Project Cost | 20,00,000 

 

16. Means of Finance 

Means of Finance Table 

 

Source | Amount (INR) Promoter contribution | 6,00,000 Bank loan | 8,00,000 

Government/CSR support | 6,00,000 Total | 20,00,000 
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17. Revenue Model 

Revenue Table 

 

Source | Description System sales | Sale of units to farmers/FPOs Service contracts | 

AMC and data services Institutional projects | Govt and NGO deployments Advisory 

services | Custom analytics 

 

18. Profitability Analysis 

With average system pricing of INR 18,000–25,000 per unit and annual service fees, the 

project can achieve operational profitability from the second year onwards with moderate 

adoption. 

19. Break-even Analysis 

Break-even Table 

 

Parameter | Value Initial investment | INR 20,00,000 Average contribution/unit | INR 

8,000 Units for break-even | 2,500 Break-even period | 2.5–3 years 

 

20. Environmental and Social Impact 

The project significantly contributes to water conservation, reduces pressure on springs, and 

improves soil health. Socially, it empowers farmers with scientific tools, reduces crop risk, 

and enhances climate resilience in hill agriculture. 

21. Future Expansion and Sustainability 

Future opportunities include integration with automated irrigation systems, AI-based 

irrigation advisory, district-level water dashboards, and replication across Himalayan states. 

With increasing focus on climate-smart agriculture, the project has strong long-term 

sustainability and scalability potential. 
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Disclaimer 

Only a few machine manufacturers are mentioned in the profile, although many 

machine manufacturers are available in the market. The addresses given for 

machinery manufacturers have been taken from reliable sources, to the best of 

knowledge and contacts. However, no responsibility is admitted, in case any 

inadvertent error or incorrectness is noticed therein. Further the same have been 

given by way of information only and do not imply any recommendation. 
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