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Springs are the primary source of freshwater for rural and hilly communities in the 

Indian Himalayan Region (IHR). However, they remain poorly documented and are 

increasingly threatened by climate variability, land-use changes, and human pressures. 

This study focuses on the inventory of springs in the remote areas of Nainital District, 

Uttarakhand, India, which is located in the Kumaun Lesser Himalayas. We utilized a 

mobile application-based approach to collect data. A user-friendly mobile platform was 

developed to record information related to the springs, including geographic location, 

discharge, seasonal variation, water quality, and socio-economic dependence. This 

application enabled field workers and local stakeholders to systematically collect data 

in real time, reducing manual errors and ensuring the accessibility of information. The 

inventoried dataset establishes a baseline for assessing the current status of springs, 

identifying declining trends, and prioritizing springs for conservation efforts. Seven 

springs were inventoried through a field survey in the Bhimtal and Okhalkanda blocks 

of Nainital District. Integrating mobile technology with participatory data collection 

provides a cost-effective, efficient, and scalable solution for managing springs in 

mountainous regions. This approach underscores the potential of digital tools to enhance 

community-based resource management, ultimately contributing to sustainable water 

security and planning in fragile ecosystems like the Himalayas. 
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INTRODUCTION 

The Indian Himalayan Region (IHR) forms a 

major part of the Himalayan range, distinguished 

by its rich biodiversity and vital role in providing 

water resources to millions of inhabitants. More 

than 50 million people live within the IHR, 

depending on its ecosystems for their livelihoods.  

It is observed that human settlements have 

historically flourished around springs, although 

until recent decades, the dominant narrative 
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primarily emphasized glaciers, snowmelt, and 

large Himalayan rivers as the principal water 

sources [1]. The study observed that half of the 

population of the Kumaun region of the Indian 

Himalayan Region (IHR) consumes it directly and 

depends on it completely for their daily water 

requirements [2]. 

Spring is defined as a natural location where water 

emerges from underground, flowing or forming 

pools replenished from below [3]. In simpler terms, 

springs represent groundwater stored in aquifers 

that surfaces as a point source of freshwater. As 

shown in Figure 1[4], springs are categorized into 

two main types based on their discharge 

characteristics: (i) Free-flow Springs – where 

water is released under a certain head (Figure 2); 

and (ii) Seep Springs – where water seeps through 

fine pores in the soil or rock, creating a shallow 

pond (Figure 3). Locally, these springs are known 

by different names, such as Naula (seep springs) 

and Dhara (free-flow springs) in Uttarakhand, 

Baowli in Himachal Pradesh, and Bowli/Bawori in 

Jammu & Kashmir [5]. 

People residing in the mountains believe that 

springs are manifestations of God as they come 

from the earth [6]. However, global population 

growth has increased the demand for fresh water, 

and over the past decades, a severe decline in the 

quantity and quality of accessible fresh water has 

become a significant problem in the IHR region. 

Due to its susceptibility to various changes caused 

by both natural dynamics and anthropogenic 

interventions, as well as the fragile nature of the 

Himalayan ecosystem, it is vital to recognize 

spring water depletion as a nationally pertinent 

problem and address it immediately [7]. 

 

 

Figure 1: Schematic Diagram of Spring Water [4] 
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Figure 2: Free-flow Spring Figure 3: Seep Spring 

An insufficient database on springs makes them 

more vulnerable to drying. It is also a cause for 

great concern, as it has led to significant gaps in 

practice and policy in developing a strategic 

national response to spring water management in 

India. The lack of a brief description of springs 

makes monitoring and conserving them difficult. 

Henceforth, the inventorization of springs creates 

a baseline information database on their status, 

including their location, environmental settings, 

seasonal flow patterns, water quality 

characteristics, management, use, and ownership 

[8]. Inventorying springs in the Himalayan region 

faces challenges due to their remote and 

inaccessible locations, making data collection 

difficult.  

Traditional methods of tracking water sources and 

saving data can be tedious and time-consuming as 

they require regular site visits and manual data 

entry. A mobile app for recording spring water 

sources is a big improvement, making data 

collection and management easier and more 

efficient. The application can use mobile 

technology and GPS to create a detailed database 

of spring locations, their features, and how they are 

used [9]. The data input module must have a user-

friendly design for entering spring parameters 

quickly and easily. Users should be able to input 

both quantitative and qualitative data. The 

quantitative fields should include measurements 

like spring discharge rate, water temperature, pH, 

electrical conductivity, and other important water 

quality indicators. The qualitative fields should 

gather descriptive details about the spring's 

physical features, surrounding land use, 

accessibility, and ecological observations. 

Implementing a mobile application-based 

approach for the inventorization of springs 

involves a systematic methodology to ensure 

accurate, comprehensive, and reliable data 

collection. This part of the research aims to design 

and develop a mobile application on the Android 

platform. The primary goal of creating a 

smartphone application is to give users access to a 

database so they may conduct additional research 

or notify the local community if springs are in 

danger of disappearing. The relevant data required 

to feed into the mobile application for the 
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inventorization of springs are unique spring IDs 

for easy reference, latitude, longitude, and 

elevation for locating the springs, flow rate, water 

quality parameters, photographs, land use and land 

cover, and other additional information. The 

Mobile App Starter Kit (React Native) is used in 

the making of the mobile application. A 

comprehensive suite of development tools is 

included in the Mobile App Starter Kit (React 

Native). These include tutorials, libraries, 

documentation, sample code, and a debugger for 

mobile devices. 

MATERIAL AND METHODS: 

Study Area: 

In Uttarakhand, the Nainital district lies in the 

Kumaun division.  It is located approximately 

between 78º51′ 11.34″ and 79º58’ 23.06″ east 

longitude and 28º58’ 31.84″ and 29º36’ 45.19″ 

north latitude. The district consists of nine Tehsils 

and eight developmental blocks, which include 

Haldwani, Ramnagar, Kotabagh, Bhimtal, Dhari, 

Betalghat, Ramgarh, and Okhalkanda. According 

to the 2011 census, the total population of the 

district is 954,605. The geographical area of the 

district covers 4,251 square kilometers [10]. 

Nainital district experiences a mild to moderate 

climate, reflecting its meteorological conditions. 

The district receives significantly more rainfall 

during the summer than in winter. The average 

annual temperature in Nainital is 17.1 °C, with 

approximately 1903 mm of precipitation each 

year. 

The Gaula, a Lesser Himalayan River, drains the 

south-central portion of Kumaun. The elevation of 

the 600 km2 Gaula catchment region (29°17'36" - 

29°27'48": 79° 49'20" - 79° 26'14") varies from 

500 to 2610 m above mean sea level. The research 

area is a part of the middle Miocene Siwalik belt, 

which is made up of mudstones and sandstones [11].  

The research area (Figure 4) is in the Nainital 

district's Bhimtal and Okhalkanda Block. In this 

research, seven springs are studied, four of which 

are in the Bhimtal block and the other three in the 

Okhalkanda block. The villages Baret, Syuda, 

Murkuriya Haidakhan, and Bhoriya were covered 

in the Bhimtal Block, and the villages Logar 

(talla), Logar (malla), and Patrani were covered in 

the Okhalkanda Block. Springs present in Bhimtal 

Block provide baseflow to the Gaula River, and 

springs present in Okhalkanda Block provide 

baseflow to the Logar River, which is a tributary 

of the Gaula River. 
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Figure 4: Location Map of Study Area 



Surabhi Chand, Int. J. in Engi. Sci., 2025, Vol 2, Issue 9, 1-16 |Research 

                 
              INTERNATIONAL JOURNAL IN ENGINEERING SCIENCES                                                                                            6 | P a g e 

This area was selected for research due to the lack 

of existing studies, which may be attributed to road 

bottlenecks during the monsoon season that can 

take months to clear, as illustrated in Figures 5 (a) 

and 5 (b). Additionally, most residents in this 

region depend on spring water for drinking and 

domestic purposes. Therefore, there is a pressing 

need to investigate and develop methods for 

assessing both the quantity and quality of spring 

water. The springs examined are situated at 

different elevations in the lesser Himalayan region 

and are utilized for various purposes, including 

private use, agriculture, irrigation, and forest 

management. 

 

(a) 

 

(b) 

Figure 5: (a) Landslide on the main road of Haidakhan; (b) Debris accumulated during the 

monsoon season blocks the road 
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Spring Inventory: 

Spring inventory information was collected on-site 

using a prepared questionnaire (presented in the 

Appendix), which was subsequently entered into 

the developed mobile application. The data for the 

seven springs studied (Table 1) includes the block 

name, local spring name, spring ID, location, 

ownership, seasonality, type of outlet, water usage, 

sanitation status, associated land use/land cover, 

and identified stressors. 

The 7 springs examined lie between latitudes 

29°13’34” to 29°16′17” and longitudes 79°37′59” 

to 79°41’56”. The elevation of the springs varies 

from 682 m to 1932 m. There are four springs 

located in the Bhimtal block and three in the 

Okhalkanda block. All the springs examined are 

publicly owned, making them accessible for 

anyone to use. Most of the springs were found to 

be perennial, while some were seasonal. The main 

stressors affecting these springs are a decline in 

rainfall and the development of roads leading to 

deforestation. The springs in Murkuriya 

Haidakhan (BS3) and Logar Malla (OS4) are 

monitored and preserved as part of the Jal Jeevan 

initiative. This initiative is in partnership with the 

Central Himalayan Rural Action Group 

(CHIRAG), a non-governmental organization 

(NGO), and is supported by the Hinduja 

Foundation (Figure 6). 

 

Figure 6: Commemorative Plaque of Jal Jeevan 

initiative for spring preservation, partnered 

with NGO CHIRAG and supported by the 

Hinduja Foundation. 

The most common uses of the spring water include 

drinking, irrigation, and domestic purposes. The 

springs in Baret (BS1), Syuda (BS2), and 

Murkuriya Haidakhan (BS3) are primarily used for 

drinking water and domestic purposes. In Syuda 

(BS2) and Murkuriya Haidakhan (BS3), the spring 

water is collected in a storage tank, from which it 

is distributed to the villagers through pipes for 

their use. Logar (malla) spring (OS4) flows into a 

pond, which is then pumped up to the houses of the 

residents for their drinking and domestic purposes. 

Logar (talla) (OS5) spring discharge is so high that 

it is used for drinking, domestic, and irrigation 

purposes, as well as running a water mill. The 

Patrani spring (OS6) is designated solely for 

drinking purposes, while the Bhoriya spring (BS7) 

is used for both drinking and washing cars. This is 

because it is located on the roadside, opposite a 

restaurant, making it a convenient stop for taxis 

and private vehicles. 
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Table 1: Spring Inventory Information 

Spring 

ID 

BS1 BS2 BS3 OS4 OS5 OS6 BS7 

Spring 

Name 

Baret Syuda Murkuriya 

Haidakhan 

Logar (Malla) Logar 

(Talla) 

Patrani Bhoriya 

Latitude N29°13´53

" 

N29°13´58" N29°14´27

" 

N29°14´13" N29°14´9

" 

N29°13´34

" 

N29°16´1

7" 

Longitud

e 

E079°37´5

9" 

E079°38´54" E079°39´4

7" 

E079°40´43" E079°40´

44" 

E079°40´5

6" 

E079°41´

46" 

Elevatio

n (m) 

1156 1108 880 775 773 848 890 

Block Bhimtal Bhimtal Bhimtal Okhalkanda Okhalkan

da 

Bhimtal Okhalkan

da 

Ownersh

ip 

Public Public Public Public Public Public Public 

Seasonal

ity 

Perennial Seasonal Perennial Perennial Perennial Perennial Seasonal 

Type of 

Outlet 

Piped Piped Piped Piped Piped Iron leaf Piped 

Spring 

Usage 

Drinking Domestic and 

Irrigation 

Domestic 

and 

Irrigation 

Domestic and 

Irrigation 

Domestic, 

Irrigation, 

and 

operating 

a water 

mill 

Drinking Drinking 

and 

washing 

cars 

Associat

ed Land 

Cover 

Forest Settlement/B

uilt-up, 

Agriculture 

Forest Settlement/B

uilt-up, 

Agriculture 

Agricultur

e 

Forest Forest 

Sanitatio

n Status 

Disposal 

of 

Garbage 

Ok Ok Ok Ok Ok Ok 

Stressors Road 

developme

nt, Decline 

in rainfall 

Road 

development, 

Decline in 

rainfall 

Road 

developme

nt, Decline 

in rainfall 

Change in 

Climate 

Change in 

Climate 

Road 

developme

nt, Climate 

change 

Decline in 

rainfall 

Mobile Application-based Inventorization of 

Springs: 

The sustainable management of water resources is 

crucial in today's rapidly changing environment. 

Springs, as natural sources of freshwater, play a 

vital role in the hydrological cycle, supporting 

ecosystems and providing water for human 

consumption, agriculture, and irrigation purposes. 

However, the inventory and management of these 

springs have often been challenging due to their 

dispersed locations, varying characteristics, and 

the labor-intensive nature of traditional surveying 

methods. In recent years, the advent of mobile 

technology has revolutionized various fields, 

including environmental management and water 

resource planning. Mobile application-based 

inventory management of springs provides a 

modern, efficient, and user-friendly approach to 

documenting and managing spring resources.  
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The application developed is named ‘Mountain 

Springs’ because it perfectly reflects the core 

purpose and focus of the app- the inventory and 

management of natural spring water sources, 

which are often found in mountainous or hilly 

regions. Mountains are symbolic of purity, natural 

water sources, and environmental significance, all 

of which align with the app’s goal to document and 

preserve these vital water resources. Additionally, 

the name ‘Mountain Springs’ immediately 

conveys the subject matter, making it easy for 

users to understand the app’s function at a glance. 

Methods:  

The development of a mobile application-based 

approach for spring inventorization involved a 

structured and technology-driven methodology 

aimed at ensuring accurate, reliable, and 

comprehensive data collection. The goal of this 

phase of the research was to design and implement 

an Android-based mobile application that 

facilitates systematic data collection and supports 

long-term monitoring of springs. The core idea 

behind developing the mobile application was to 

allow users, field researchers, officials, and local 

communities to input critical information about 

springs, which can be later used for research, 

decision-making, or alerting authorities if a spring 

shows signs of drying or contamination. 

To achieve this, the application was built using the 

Mobile App Starter Kit (React Native), a cross-

platform framework equipped with essential 

development tools such as tutorials, libraries, 

sample code, documentation, and a debugger. The 

selected technology stack included React Native 

v0.74, Firebase SDK v13.8.0, Visual Studio Code, 

Sandbox Expo Go, and React Native Paper 

Components. The methodology followed a 

structured software development life cycle, 

outlined in the following phases: 

i. Data Requirements  

The foundation of the application was the 

collection of well-defined Spring data. The data 

fields were categorized into multiple sections to 

ensure a holistic representation of each spring: 

Spring Description: Basic identification and 

geographic information were captured, including a 

unique Spring ID, latitude, longitude, elevation 

(via GPS), spring name, weather conditions (clear 

or rainy), and administrative location details (state, 

district, village). Additional attributes included 

spring type (Free Flow or Seep), nature (Perennial, 

Seasonal, or Dried), cleanliness status, ownership 

type (Public or Private), and photographs. 

¶ General Physical Characteristics: 

Parameters like discharge rate (litres/minute), 

seasonal variability (high/low), odour 

(agreeable/non-agreeable), taste 

(objectionable/unobjectionable), electrical 

conductivity (µS/m), pH, and water 

temperature (°C) were recorded. 

¶ Chemical Characteristics: Water quality 

data, including turbidity, alkalinity, calcium, 

and other chemical attributes, were also 

included. 

¶ Additional Information: This involved 

details on how the spring is used (drinking, 

irrigation, etc.), the surrounding land use/land 

cover (LULC), types of dependents (e.g., 

households or farms), and potential threats to 

the spring. 

¶ Hydrological Parameters: Hydrological 

indicators like flow rate (in litres/second) and 

essential water quality metrics (pH, turbidity, 

TDS) were input using custom-built forms 

with built-in validation rules to minimize data 

entry errors. 
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ii. User Interface Design and Prototyping  

The application's user interface (UI) and user 

experience (UX) were carefully designed using 

Figma, focusing on simplicity, intuitiveness, and 

mobile responsiveness. UI mockups were 

developed and continuously refined based on user 

feedback. Design components followed Material 

Design principles and were implemented using 

React Native Paper, a UI library that ensures a 

consistent and accessible interface across Android 

devices. 

iii. Development Environment Setup  

The application development environment was 

prepared using Visual Studio Code as the primary 

code editor. The project was initialized through 

Expo CLI, enabling fast development and real-

time device previews via Sandbox Expo Go. Core 

dependencies such as React Native, React Native 

Paper, and Firebase SDK were installed and 

configured to ensure a stable development base. 

iv. Front-End Development  

The mobile app's interface was constructed using 

a modular, component-based approach offered by 

React Native. This allowed for efficient screen 

development and easy maintenance. Key 

application screens included: 

¶ Home/Dashboard: for overview and 

navigation. 

¶ Spring Survey Form: to enter all the 

relevant spring data. 

¶ About the App: containing app details. 

¶ Data Summary and Upload: to view and 

submit collected data. 

UI components were built with React Native 

Paper, ensuring that the forms, buttons, and layout 

cards were visually consistent, responsive, and 

accessible. 

v. Backend Integration 

To manage data storage and user authentication, 

Firebase was integrated as a Backend-as-a-Service 

(BaaS). The following services were utilized: 

¶ Firebase Firestore: a cloud-based NoSQL 

database for storing spring records in real 

time. 

¶ Firebase Authentication: enabled secure 

user login with email and password 

credentials. 

¶ Firebase Storage: facilitated uploading 

and retrieving spring photographs. 

This backend setup ensured seamless real-time 

data access and synchronization across devices. 

vi. Testing and Debugging 

Manual testing was conducted throughout the 

development process to verify form validation, 

offline/online behavior, and the accuracy and 

persistence of stored data. The debugging process 

involved the use of built-in tools available in React 

Native and Visual Studio Code, allowing efficient 

identification and resolution of bugs during 

development and testing phases. 

vii. Deployment and Maintenance 

The application was finalized and deployed using 

Expo EAS Build, which generated production-

ready APK files suitable for Android devices. The 

project was version-controlled using GitHub, 

ensuring trackable changes and collaborative 

development. The app was also designed keeping 

future scalability and maintainability in mind, 

allowing for easy updates and additional feature 

integration. 
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Figure 7: Flowchart of the Methodology 

adopted for the Development of the Mobile 

Application 

RESULTS: 

The development and deployment of the mobile 

application ‘Mountain Springs’ marked a 

significant advancement in the systematic 

inventorization and monitoring of spring water 

sources in the study area. This application served 

as an effective digital tool to bridge the gap 

between traditional manual methods and modern, 

technology-driven approaches to water resource 

management. By digitising spring data collection 

through a smartphone interface, the app enabled 

the collection of geo-tagged, real-time information 

with improved accuracy, reduced field errors, and 

enhanced accessibility. The application effectively 

documented key attributes such as spring location, 

discharge, physical and chemical characteristics, 

and associated land use, which are crucial for 

hydrological assessments and policy decisions. 

Data Collection and Coverage: 

Using the ‘Mountain Springs’ app (Figure 8), a 

total of seven springs were inventoried across the 

study area during the field survey. Each spring was 

assigned a unique Spring ID, and its geographical 

coordinates (latitude, longitude, and elevation) 

were recorded via GPS (Figure 9). The app 

allowed seamless data entry for both general 

spring descriptions (Figure 10) and chemical 

characteristics of springs (Figure 11). Visual 

documentation was integrated through image 

uploads, while qualitative assessments like taste, 

odour, and seasonal variability were captured 

through dropdown menus and checkbox features. 

The ‘Other Information’ interface (Figure 12) 

facilitated the collection of supplementary details 

essential for comprehensive spring 

documentation. This section included fields for 

recording community dependency levels, 

observed anthropogenic pressures, and land 

use/land cover conditions around the spring. Users 

could also log potential threats such as 

encroachment, waste disposal, or drying trends. 

Dropdown options and checkboxes simplified data 

entry, ensuring consistency and reducing manual 

errors. Additionally, this interface integrated a 

remarks section for capturing field observations or 

any unique site-specific information that was not 

covered under predefined categories, thereby 

enhancing the robustness of the spring inventory. 
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' 

Figure 8: Android Mobile application named 

“Mountain Springs” 

Data from the app showed spatial variability in 

spring characteristics. For instance, seasonal 

springs displayed significant fluctuation in flow 

across seasons. The majority of the springs were 

classified as free-flowing and under public 

ownership. Information regarding dependent 

communities, potential threats (such as drying or 

contamination), and land cover helped in 

prioritizing springs for conservation efforts.  

  

  

Figure 9: Spring Description Interface of a 

Mobile application named ‘Mountain Spring’ 

Overall, the integration of this mobile application 

streamlined field data collection, improved 

accuracy, and provided a structured framework for 

informed decision-making in spring management 

and conservation planning. 
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Figure 10: ‘General Physical Characteristics of 

Spring’ Interface of Mobile Application named 

‘Mountain Springs’ 

App Functionality and User Experience: 

The mobile application, developed using React 

Native and integrated with Firebase for backend 

support, was designed to be both efficient and 

user-friendly. Its interface allowed for smooth 

navigation through various data entry forms, 

enabling the systematic recording of spring-related 

information. Integrated validation checks 

significantly minimized the possibility of 

incomplete or incorrect entries, thereby enhancing 

data quality and reliability. Real-time 

synchronization with Firebase provided instant 

backup of collected data and ensured seamless 

access to a centralized database for subsequent 

analysis and interpretation. 

An important feature of the application was its 

offline functionality, which allowed data to be 

recorded without an active internet connection and 

later synchronized once connectivity was restored. 

This was very helpful during field surveys in 

remote, hilly areas where the network was often 

unavailable or weak. The streamlined design and 

robust functionality of the app not only simplified 

the process of data collection but also ensured 

greater accuracy, efficiency, and convenience in 

documenting spring-related attributes under 

challenging field conditions. The development of 

this application is an innovative tool designed 

specifically for this research. It greatly improves 

the efficiency and reliability of spring inventory 

and assessment. 

  
Figure 11: ‘Chemical Characteristics of Spring’ 

Interface of Mobile Application named 

‘Mountain Springs’ 
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Figure 12: ‘Other Information of Spring’ 

Interface of Mobile Application named 

‘Mountain Springs’ 

Technical Performance and Scalability: 

The mobile application demonstrated consistent 

and reliable performance during both the testing 

and deployment stages. All essential functions, 

such as form submissions, image uploads, data 

editing, and secure login, were thoroughly tested 

manually and worked smoothly without any errors 

or system crashes. The use of Firebase as the 

backend ensured that the app operated in a secure 

environment while also providing the ability to 

handle increasing amounts of data efficiently. This 

backend support enabled real-time 

synchronization, easy data retrieval, and safe 

storage, which are critical for managing large 

datasets collected during field surveys. 

The app was built with a modular architecture, 

which allows for easy upgrades and future 

enhancements without the need for major 

redevelopment. While the current version focuses 

on spring inventorization and basic water quality 

documentation, additional features such as 

community feedback modules, automated alerts 

for spring degradation, integration with GIS tools, 

and the use of real-time water quality sensors are 

recommended for future versions. Incorporating 

these features would greatly expand the app’s 

functionality and usefulness for broader water 

resource monitoring and management. 

In its current form, the application has successfully 

streamlined the process of spring data collection 

and provides a solid foundation for developing a 

digital spring atlas. Such a platform can be adapted 

and scaled up for use by local government 

agencies, NGOs, and researchers to support 

spring-shed management, water security planning, 

and environmental conservation efforts. While still 

in its initial stage, the app establishes a framework 

that can be enhanced over time, ultimately 

contributing to more comprehensive and 

technology-driven approaches to spring resource 

management. 

Limitations of the Application: 
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The ‘Mountain Springs’ mobile app is a useful tool 

for collecting data about springs, but it has several 

important limitations. 

One major issue is that the app cannot directly 

connect with Geographic Information Systems 

(GIS) or Remote Sensing data. Because of this, 

users cannot perform advanced analyses like 

mapping distances, outlining catchment areas, 

modeling terrain, or linking data with satellite 

information (such as NDVI or land use changes) 

within the app. Instead, they must use external 

platforms like QGIS or ArcGIS for these tasks. 

The app is designed to be simple and easy to use 

for basic data collection. It does not have advanced 

features like GPS tracking, real-time mapping, in-

app charts, or analytics dashboards. It also cannot 

connect with external sensors or APIs for 

automatic water quality monitoring. 

While users can enter data offline, full features like 

syncing with the database, uploading images, and 

receiving updates only work when there is an 

internet connection. In remote areas where service 

is limited, this can slow down updates and reduce 

efficiency. 

Currently, the app is only available for Android 

devices. Users with iOS devices cannot access or 

contribute to the database unless a version for iOS 

is created. Additionally, how well the app works 

can depend on the user's mobile device's 

processing power and storage space. 

Access to the app is also currently restricted to a 

limited number of authorized users. A separate 

version or integrated platform would be required 

to allow broader access and facilitate its use on a 

global scale by multiple stakeholders such as 

researchers, NGOs, and local authorities. 

Moreover, the app is not yet available on the 

Google Play Store; it can only be installed using 

its APK file, which limits accessibility for general 

users and requires manual installation. 

Since field workers enter data manually, there is a 

risk of human error or personal interpretation, 

particularly in subjective areas such as taste, smell, 

and cleanliness. While there are rules in place to 

verify the data, the absence of automatic sensors 

means that some information may not be captured 

consistently or accurately. Users also cannot create 

custom reports or automated data summaries; they 

need to use other platforms like Excel, Google 

Sheets, or statistical tools for this. 

Despite its limitations, the app provides a solid 

starting point for collecting spring data and 

engaging with the community. Future updates 

could improve its analysis features, GIS 

integration, and availability on more platforms to 

better support researchers and decision-makers. 

CONCLUSION: 

The development and deployment of the 

‘Mountain Springs’ mobile application represents 

an important step forward in the systematic 

inventorization and monitoring of spring resources 

in the Himalayan region. By digitizing field-based 

data collection, the application has successfully 

streamlined the process, improved accuracy, and 

minimized errors compared to conventional 

manual methods. Its user-friendly interface, 

offline functionality, and real-time 

synchronization have made it highly effective for 

use in remote and data-scarce environments. The 

app not only facilitated the documentation of 

critical spring attributes such as location, 

discharge, water quality, and land-use conditions 

but also provided a structured framework for 

assessing community dependency and identifying 

potential threats, thereby enabling better-informed 

conservation and management decisions. 
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Although the current version is limited by the 

absence of advanced GIS integration, iOS 

compatibility, and automated analytical features, it 

offers a strong foundation for further development. 

Future enhancements such as sensor integration, 

GIS-based mapping, community feedback 

modules, and cross-platform availability can 

significantly expand its utility and impact. Despite 

these constraints, the ‘Mountain Springs’ app has 

demonstrated its potential as a scalable, reliable, 

and innovative tool for water resource 

documentation and management, paving the way 

for the creation of a digital spring atlas and 

contributing to long-term water security and 

sustainable development in the region. 
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