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Abstract - This study presents the design and implementation 

of a low-cost, GSM-based monitoring system for Atmospheric 

Water Generators (AWGs) operating in remote or off-grid areas. 

The system continuously measures two critical environmental 

parameters—air temperature and relative humidity—using a 

DHT11 sensor. Data is recorded at hourly intervals and 

transmitted in real time to the user via Short Message Service 

(SMS), enabling performance tracking without the need for 

internet connectivity. A distinctive feature of the proposed design 

is its integrated location monitoring capability, which sends an 

instant SMS alert if the AWG is moved from its original position, 

enhancing operational security and theft prevention. 

The monitoring unit consists of an Arduino Uno 

microcontroller, a GSM communication module (SIM900), and a 

solar-powered energy supply for autonomous operation. Field 

experiments were conducted over three months during the dry 

summer season, with measurements taken daily from 09:00 to 

15:00. The system successfully transmitted over 250 consecutive 

data sets, accurately reflecting natural fluctuations in 

temperature and humidity. Results confirmed that the DHT11 

sensor provided sufficient accuracy for environmental 

monitoring, while the GSM module ensured reliable 

communication even in low-coverage areas. 

This work demonstrates the feasibility of integrating 

affordable sensors with GSM technology to create a robust 

monitoring solution for AWGs in harsh or inaccessible 

environments. The approach not only improves operational 

efficiency by enabling early detection of performance issues but 

also enhances system security through real-time geolocation 

tracking. The proposed system can be adapted for broader 

applications, including precision agriculture, environmental 

monitoring, and distributed infrastructure management in 

resource-limited regions. 
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I. INTRODUCTION 

Freshwater scarcity has emerged as one of the most 
pressing global challenges of our time. According to recent 
United Nations reports, over 2 billion people currently live in 
water-stressed regions, with projections indicating this number 
could rise to 3.5 billion by 2025 [1]. 

While the Earth's atmosphere contains approximately 
12,900 km³ of water vapor – a volume comparable to all 
freshwater rivers combined – traditional methods of 

atmospheric water extraction remain inefficient and 
geographically limited [2]. Atmospheric water generators 
(AWGs) represent a promising solution to this crisis, 
particularly for remote and arid regions where conventional 
water infrastructure is unavailable. However, the widespread 
deployment of AWG systems faces significant technical 
challenges, chief among them being the lack of reliable, real-
time monitoring capabilities in off-grid environments. 

Current AWG systems often operate without adequate 
performance tracking, leading to undetected efficiency losses 
and system failures. Field studies have shown that nearly 70% 
of AWG performance issues in remote locations go unnoticed 
for extended periods, resulting in substantial water production 
losses [5]. This monitoring gap becomes particularly critical in 
harsh environmental conditions where temperature and 
humidity fluctuations directly impact water extraction 
efficiency. Moreover, the security of these valuable systems in 
unattended locations remains a persistent concern, with 
equipment theft or displacement significantly compromising 
water access for vulnerable communities. 

Similar challenges in AWG monitoring systems highlight 
the need for GSM-based solutions in water-scarce regions 
[4],[8],[12]. The importance of smart sensing for optimizing 
water harvesting in arid environments is also emphasized [5]. 
Additionally, a low-cost SMS-based monitoring system has 
been proposed to validate the feasibility of such technologies in 
remote environmental applications [6].This research addresses 
these critical challenges through the development of an 
innovative GSM-based monitoring system specifically 
designed for atmospheric water generators. Our solution 
integrates low-cost DHT11 environmental sensors with robust 
mobile communication technology to provide real-time 
performance tracking and equipment security monitoring. The 
system measures key operational parameters including ambient 
temperature and relative humidity at regular intervals, 
transmitting this data via SMS to enable remote supervision in 
areas lacking internet connectivity. A distinctive feature of our 
design is its integrated location monitoring capability, which 
immediately alerts operators to any unauthorized movement of 
the AWG equipment. 

By implementing this monitoring solution, we demonstrate 
how simple, cost-effective technology can significantly 
enhance the reliability and security of atmospheric water 
generation systems. Our approach not only improves 
operational efficiency through continuous performance 
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tracking [7],[8] and is supported by numerous case studies 
showing that real-time data analytics and remote monitoring 
substantially reduce maintenance costs and downtime in 
similar decentralized water systems, but also addresses the 
practical challenges of deploying and maintaining AWG 
systems in remote, off-grid locations. The development of such 
monitoring capabilities represents a crucial step toward making 
atmospheric water generation a more viable and sustainable 
solution for addressing global water scarcity, particularly in 
regions where traditional water infrastructure is impractical or 
impossible to implement. The remainder of this paper presents 
the technical design of our monitoring system, evaluates its 
performance under various environmental conditions, and 
discusses its implications for improving AWG reliability and 
accessibility in water-scarce regions. Through this work, we 
aim to contribute to the growing body of research on 
sustainable water solutions while providing practical, 
implementable technology that can make immediate 
improvements to water security in vulnerable communities. 

II. PROPOSED SYSTEM DESIGN 

A. Microcontroller (Arduino Uno): 

An Arduino Uno board was used as the central controller 
due to its compact size, low power consumption, and 
affordability. It was interfaced with several modules[3],[4], as 
illustrated in Fig. 1, a DHT11 sensor for measuring 
temperature and relative humidity, and an LCD display for 
local visualization of environmental parameters. 

 

Fig. 1. Arduino Uno microcontroller connected to LCD display and DHT11 

sensor [11]. 

Fig. 2. Temperature and humidity sensing module (DHT11) 

 

Fig.  3.  SIM900 GSM communication module [12] 

 
Fig.  4. Digital timer 

  

B.  Temperature and Humidity Sensor (DHT11)  

 The DHT11 sensor [11] measures air temperature within a 

range of -40 °C to 120 °C (±0.5 °C accuracy), and relative 

humidity from 0% to 100% [12]. These values are periodically 

read and processed by the microcontroller and then transmitted 

to the user via SMS as shown in  Fig. 2. 

C. GSM Communication Module (SIM900) 

This module was selected for its compatibility with 
Arduino boards and its ability to transmit data via Short 
Message Service (SMS) and provide GPS-based location 
tracking  as shown in Fig. 3 [12]. A 2G-compatible SIM card 
was used (from either Syriatel or MTN networks) [13].  

D. Timing Control  

 
A digital timer was used to restrict system operation to 

daytime hours only, specifically from 9:00 AM to 3:00 PM, in 
order to conserve energy and focus measurements on peak 
atmospheric activity ,as shown in Fig. 4. 

III.  EXPERIMENTAL SETUP 

The experimental tests were conducted on the rooftop of 
the Solar Energy Research Laboratory at the Faculty of 
Technical Engineering, Tartous University, during the summer 
season. 

The measurements were conducted over a period of three 
consecutive months, specifically from 9:00 AM to 3:00 PM 
each day. 

The system was programmed to send one SMS per day 
containing the GPS location of the device, if it remained 
stationary; Immediately send a text alert with the new location  
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Fig. 5. New location message 

 

Fig. 6. Sample environmental data SMS 

if the system was moved as shown in Fig. 5, Transmit an 
hourly SMS including both temperature and relative humidity 
values  as shown in Fig. 6. 

The outer physical enclosure of the system, which includes 
all integrated components and is designed for operation in 
remote environments, is shown in Fig. 7. 

 

. 

 

 

Fig. 7. External hardware structure of the monitoring system. 

IV. RESULTS AND DISCUSSION 

 The implemented system demonstrated consistent 
performance in collecting and transmitting environmental data 
from the atmospheric water generation unit. During the 
experimental phase, 250 consecutive readings were conducted 
during daytime hours over several weeks. 

 As shown in Fig. 8, the system accurately captured 
variations in relative humidity across the 250 measurements, 
reflecting natural fluctuations in atmospheric moisture [9]. This 
highlights the sensor’s sensitivity to surrounding environmental 
changes. Similarly, Fig. 9 illustrates changes in ambient 
temperature over the same measurement sequence, confirming 
the capability of the DHT11 sensor [10],[12] , despite its 
simplicity, to provide sufficient accuracy for real-time 
environmental monitoring One of the most 

 

Fig.  8. Variation in relative humidity across 250 measurment 
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Fig.  9. Variation in relative temperature  across 250  

Measurements one of the notable features of the system is 

its GSM-based geolocation tracking. The device automatically 

sent SMS alerts when it was moved or relocated, providing 

instant information about its position. This feature enhanced 

the system's security and suitability for use in outdoor or 

unsupervised environments [12].  

 Additionally, the system successfully transmitted 
temperature and humidity readings on an hourly basis via SMS 
without requiring user intervention, confirming its reliability in 
autonomous monitoring scenarios [5],[11],[13]. These results 
validate the applicability of the system in remote locations 
where continuous human presence is not feasible. Furthermore, 
the low-cost and low-power components used make the system 
suitable for environmental tasks in resource-constrained 
conditions [10],[13]. 

V. CONCLUSION 

This study addressed the challenge of monitoring 
environmental systems in remote or inaccessible areas by 
developing a GSM-based monitoring solution for an 
atmospheric water generator device. The system proved 
capable of accurately capturing temperature and humidity data 
and transmitting it in real time via SMS. Such functionality 
enhances the device’s operational reliability and opens the door 
to broader applications in fields such as environmental 
monitoring, smart farming, and resource optimization. The 
results highlight the potential of integrating wireless 
communication technologies into autonomous systems to 
improve responsiveness and decision-making in isolated 
environments. 
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