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Real Time Humidity, Temperature and Water Level Monitoring Website with Time Access 

Manipulation and Data Accumulation 

Justin Roman B. Amargo, Fratz C. Antigua, April Joy B. Cabredo 

 

College of Engineering Architecture and Fine Arts, University of Santo Tomas-Legazpi 

 

 

ABSTRACT 

 

Flooding has always been one of the main problems in the Philippines which in turn 

brings risk to the inhabitants and the structures in the area. Monitoring the water level, humidity 

and temperature contributes in preventing casualties in the environment. The immediate 

objective of this study was to develop a system that would monitor the humidity and the 

temperature of the environment, and the water level of the river in real time which can be viewed 

online through a website accessible by the public and would also reach the people through SMS 

notification. Rational Unified Process was applied in developing the prototype model to achieve 

the different phases of this project. The Swim Lane Diagram was used to specify how the data 

would flow in the system and the Architectural Design on how the hardware passes the data 

within the system and would showcase it on the website. Through this study, the researchers also 

perceived that the website needs to be improved and to further study the predicted data for 

increasing the chance of its success rate. 

 

 

INTRODUCTION  

 

ñWater is the driving force of all natureò ð 

Leonardo da Vinci 

With two thirds of the earth's surface 

covered by water and the human body 

consisting of 75% of it, it is evidently clear 

that water is one of the prime elements 

responsible for life on earth. People can 

survive for more than three weeks without 

food. Example is Mahatma Gandhi who 

survived 21 days of complete starvation ð

but water is a different story. At least 60% of 

the adult body is made of water and every 

living cell in the body needs water to keep 

functioning. Water circulates through the 

land just as it does through the human body, 

transporting, dissolving, organic matter and 

replenishing nutrients, while carrying away 

waste material. Further in the body, water 

regulates the activities of fluids, tissues, cells, 

lymph, blood and glandular secretions.  

 

 

Water is really important when it comes to 

the peopleôs survival but at the same time 

dangerous, especially when nature is 

involved. The fear of nature people 

experience before is different to what people 

experience today. Human activities are 

increasingly influencing the climate and the 

earth's temperature by burning fossil fuels, 

cutting down rainforests and farming 

livestock. This adds enormous amounts of 

greenhouse gases to those naturally occurring 

in the atmosphere, increasing the greenhouse 

effect and global warming.  

These activities cause changes in the 

amounts of greenhouse gases, aerosols and 

cloudiness in the Earthôs atmosphere, 

contributing to climate change. Burning of 

fossil fuels, which is the largest known 

contributor to climate change releases carbon 

dioxide gas to the atmosphere while 
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greenhouse gases and aerosols alter incoming 

solar radiation and outgoing infrared 

radiation, thereby affecting the Earthôs 

energy balance. Warming or cooling of the 

climate system may result when the 

atmospheric abundance or properties of these 

gases and particles were changed. The human 

impact on climate change during the 

industrial era greatly surpassed the overall 

effect of human activities on climate since the 

start of the industrial era (about 1750) due to 

known changes in natural processes, such as 

solar changes and volcanic eruptions.  

The rising global sea level is one major threat 

from climate change because the rising seas 

will threaten wildlife and wipe out 

infrastructures. Sea water intrusion will also 

contaminate sources required for drinking 

water and agriculture if ocean water moves 

deeper into landmasses. Expansion of 

seawater and melting of ice over land can 

also result from warning climate. With 

respect to climate change, sea levels can rise 

by two different mechanisms. 

First, as the increasing global temperature 

warms the oceans, the seawater expands, 

takes up more space in the ocean basin and 

causes a rise in water level. Second is the 

melting of ice over land which adds water to 

the ocean. 

The Earthôs temperature begins with 

the sunlight that enters the atmosphere. 

Bright surfaces such as clouds and ice reflects 

about 30% of sunlight back into space, the 

land and ocean absorb most of the remaining 

70% , and the rest that is absorbed by the 

atmosphere heats the planet. 

As the land, air and ocean warm, they 

radiate heat energy in the form of infrared 

radiation, which travels into the atmosphere 

where much is absorbed by water vapor and 

long-lived greenhouse gases such as methane 

and carbon-dioxide. As these atmospheric gas 

molecules absorbed infrared rays, they 

become warm and continue to release heat 

that radiate in all directions. The heating that 

the lower atmosphere and the surface of the 

earth get from direct sunlight is enhanced by 

this energy that the atmospheric water and 

greenhouse gas molecules radiates back 

toward the Earth. This absorption and 

radiation of heat by the atmosphere is the 

natural greenhouse effect that warms the 

Earth into the comfortable 15ºC  temperature 

that it is today. If there were no greenhouse 

effect, the Earthôs average surface 

temperature could be very cold, -18ºC, which 

will not be able to support life.     

The presence of water in the air 

relative to the amount of water that the air 

can hold is called ñrelative humidityò, which 

expresses the abundance of water vapor in the 

atmosphere. As the atmosphere becomes 

warm, it becomes capable of absorbing and 

holding more water and the air drops unless 

more water is added. 

In climate modelling, scientists have 

assumed that the atmosphere has a constant 

relative humidity regardless of how the 

climate changes. They assumed that the 

constancy of the percentage of water in the 

air is maintained because even if the air is 

able to hold more water as the temperature 

increases, proportionally more water vapor 

will evaporate from the ocean surface and 

carry through the atmosphere. A great 

increase in the Earthôs temperature due to 

increased carbon dioxide is predicted by 

climate change models that assumed 

constancy in future relative humidity than 

models that allows changes in relative 

humidity. This is because extra water, which 

increases that heating is placed in the 

equation of the constant-relative-humidity 

assumptions.  

Real time is a level of computer 

responsiveness that a user senses as 

sufficiently immediate or that enables the 

computer to keep up with some external 

process (for example, to present 
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visualizations of the weather as it constantly 

changes). Real-time is an adjective pertaining 

to computers or processes that operate in real 

time. Real time describes a human rather than 

a machine sense of time. Websites and blogs 

are becoming an integral part of peopleôs 

brand and business. People live in an 

information and knowledge economy that 

values finding information in an increasingly 

web world.  

Keeping records and monitoring 

activities help people see progress and builds 

a sense of achievement.  Records can be 

useful and even essential when promoting the 

group or applying for funding. 

Monitoring also has significance for the 

wider field of conservation.  Ecosystem 

monitoring is not a fully developed science, 

so any work undertaken by your group has 

the potential to contribute to the refinement 

of measures of ecosystem health. 

Monitoring the water level, humidity and 

temperature contributes in preventing 

casualties in the environment. Its purpose is 

to notify the people in the environment to 

what is the current water level and the 

temperature throughout the day. With the 

sudden rainfall during the wet season in the 

country rising water levels alongside rivers is 

expected and more often than not, cause 

flooding to the people who live nearby a 

river. Flooding, is one of the major problems 

in the Philippines.  

Barangays which are closer to the 

riverbanks are unaware of the water level 

which could result to a delayed evacuation. 

After establishing the area where the study 

was conducted, three practical questions 

arose: How will the system able to forecast 

the water level in the next minute? How will 

the system deal with the time basis with the 

data gathered? How will the system 

contribute alertness to the people who lived 

near the river bank? 

The study aimed to develop a real 

time website that monitors the water level of 

the designated river and the relative humidity 

and temperature of the environment. The 

following are the specific objectives: 

To apply the simple linear regression 

algorithm of the previous 5 inputs of the 

current data to forecast the water level in the 

next minutes. 

To add a time control feature that 

manipulates the time interval of Water level 

humidity and temperature data. 

To send SMS notifications to the people who 

are subscribed to the database. 

Having stated the focus and the 

objective of the research, forecasting and 

measuring the water level can also be ways of 

detecting threatening events in the near 

future. This will enable the public to be 

warned sooner than later so that actions can 

be taken to reduce the adverse effects of the 

event. Due to timeframe and resources of this 

study, the research has set a path that will be 

a guide in developing the project. The study 

focused on developing a real time website 

that would monitor the data gathered by the 

sensors from time to time and can be 

accessed on all gadgets that have internet 

browsers. Real Time Humidity, Temperature 

and Water Level Monitoring will be built 

using MySql, PHP language, Arduino IDE 

for programming the microcontroller and the 

sensors. Ultrasonic Sensor HC-SR04 which 

measures a maximum distance of 13 feet and 

DHT22 Sensor for measuring the temperature 

and humidity of the surrounding. The 

microcontroller and the sensors act as the tool 

in order to get the input that the researchers 

desired from the destined location of the 

study. The hardware prototype was built 

supported by a pipe within the sensors reach 

and to support and act as a stand to let the 

sensor face the water. The website which is 

built by PHP was designed by a template 

using Bootstrap and Materialize due to the 
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timeframe of the study and which also 

utilized from the Google Chart a type of 

Google API for the graph that was used to 

display the data in real time. Database was 

built using MYSQL that fundamentally 

processes the incoming and outgoing 

validated data from the data acquisition board 

through a console file which acts as our base 

station. The data output has a minimum of 30 

seconds interval. The time control feature is 

only available at the Admin Page 

interpretation of the graph that can be viewed 

inside the ñLearn Moreò modal and also has a 

ready-to-print record of all the data in tabular 

form which can also be filtered by date and 

by minutes. The website is responsive and 

online for the viewers. The web admin page 

is for the administrator which in is accredited 

to the researchers of the Department of 

Science and Technology (DOST) for the 

update and maintenance of the database and 

the microcontrollers. The system however 

cannot monitor a river flowing with large 

debris and mud that could harm the 

prototype, and the components within. The 

system will depend on its stand and could not 

accommodate when there is too much 

interference in the background. The system 

cannot control the things that could mess with 

the line of sight of the sensor like rocks, 

papers and etc. The hardware cannot function 

without WiFi which serves as a 

communication between the microcontrollers 

to the server. The SMS notification of the 

system depends on the process of the 

Semaphore API because of the traffic that 

will occur upon the request of the server to 

the API. The real time graph process has a 

minimum interval of 30 seconds for the data 

to be accumulated through the 

microcontroller and the server. The project 

aimed to benefit the following: The 

researcher of Department of Science and 

Technology (DOST) that is able to monitor 

the small rivers here in Legazpi City and 

contributes to the safety of the environment. 

The engineers who are planning to build and 

do floor mapping will have a smooth time in 

evaluating the area near the river. Residents 

will feel safe as the barangay will subscribe 

for SMS emergency notification for the alert 

to minimize the casualties in the upcoming 

flood. The study will serve as a basis of 

information for future undertaking. 

 

METHODS 

 

The methodology employed in 

preparation and development of this 

application is the Rational Unified Process or 

RUP Methodology in Figure 1, for its formal 

definition of scope and major project 

milestones are associated with specific 

timeline. It provides a disciplined approach of 

assigning tasks and responsibilities within a 

developed organization and expresses a 

model detailed plan on how to create, 

develop and eventually implement to obtain 

its functionality. Although some of the 

models do not explicitly say how the program 

has developed, but they presented phases that 

are important in the completion of the study. 

Some methods work better for specific types 

of projects but in the final analysis the most 

important factor for the success of a project 

Figure 1. Rational Unified Process (RUP) 
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may be how closely a particular plan was 

followed. 

As part of the methodology, the research also 

set a vision to let the people know that the 

Bicol Coastal Areas and the environments 

temperature are monitored to be aware and to 

ensure safety from coastal flooding among 

the residents of Legazpi City. To accomplish 

the vision the research has set using the RUP 

methodology; the project underwent different 

kinds of phases: 

First phase is the Inception phase 

where the system requirement was 

determined and documented. To ensure this, 

the research has initially considered a 

responsive Real time Website development 

that monitors the environment through the 

help of the microcontroller. Microcontroller 

has been used in thousands of different 

projects and applications. The 

Microcontroller software is easy-to-use for 

beginners, yet flexible enough for advanced 

users, and runs on Mac, Windows, and Linux. 

Teachers and students use it to build low cost 

scientific instruments, to prove Chemistry 

and physics principles, or to get started with 

programming and robotics especially for 

environmental monitoring.  With this, the 

research used microcontroller sensors to 

develop the project. Environmental 

monitoring is defined as the processes and 

activities including characterizing and 

monitoring the quality of the environment.  It 

is used in the preparation of environmental 

impact assessments, and in some cases 

involves human activities carrying a risk of 

harmful effects on the natural environment. 

All strategies and monitoring programs have 

valid reason and are often designed in a way 

to establish the current status of an 

environment and to establish trends in 

environmental parameters. In relation to the 

system requirements, software and hardware 

requirements were also identified.  

Tables 1.1 and 1.2 show the minimum and 

the recommended hardware and software 

requirements for the project to work. Since 

2014, Windows XP has not received any 

support from the Microsoft that is why the 

research opted to use Windows 7 Operating 

System for fast and support purposes. The 

research included the microcontroller 

hardware requirement for it is used a tool in 

determining the input of the system.  

The second phase is the Elaboration 

Phase wherein analysis and design were 

given focus. The research was able to 

determine the problem and objectives by 

focusing on a venue for the research to gather 

information and lend service to promote its 

advocacies. The research chose Yawa River 

as a venue of this study and asked the 

Department of Science and Technology for 

assistance because of its innovation and 

advocacies. In addition, the research was able 

to identify what the system can be done and 

cannot be done. Swimlane Diagram (see 

Appendix 1) was used to define each and the 

various process including the client and the 

server side of the system, in relation to the 

entities. The Real Time Humidity, 

Temperature and Water Level Monitoring  
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website has only 2 users identified: the 

viewers and the admin. The server side can 

only be accessed by the admin which 

contains the records of the data. The admin 

page can only be accessed through a static IP 

provided by the server. There is no 

registration form for the users since the 

website are only for viewing data. The 

viewers can subscribe for the SMS 

notifications to keep them notified. All of the 

data that are present in the system were 

stored in the database. The database consists 

of 3 tables found in (Appendix 2): tbl_admin 

(Appendix 2.1), tbl_user (Appendix 2.2) and 

tbl_data (Appendix 2.3).  The site is managed 

by an Admin and will be responsible for the 

update and maintenance of the site. The 

Admins information is stored on tbl_admin 

and must contain the following information: 

admin_id,admin_username, admin_password, 

admin_email and admin_contact. Users can 

also subscribe on the site so that the admin 

can alert the people when the water level 

reached a critical level. User information is 

stored on tbl_user which contains the 

following: user_id, user_name and 

user_contact. The values recorded by the 

sensor are recorded in tbl_data which 

contains: ID, chan_id, data_name, data_desc, 

data_created, entry_id, data_temp, data_hum, 

data_distance. The Swimlane diagram in 

Appendix 1 shows the process on how the 

system runs. Once the system is deployed it 

shows that the data acquisition board will 

send instructions to the sensors to be assigned 

with specific tasks. Iin this case, the research 

programmed the sensor to measure the height 

of the water level, its temperature and 

humidity and sends it back to the board for 

the validation of the data collected. The 

console file, programmed in C#, will receive 

the validated data by listening to the serial 

port and sends the data to the database. After 

the data is saved on the database the server 

will then request data on the database to be 

used for the graph. The system may have 

some spike issues of some interference of the 

sensor, but the admin can verify that spiked 

data with the duration of the water level that 

can be seen on the real time graph or at the 

records that are kept on the admin page.  The 

research decided to use Google Chart API 

which is an interactive Web Service that 

creates graphical charts from the user-

supplied data. Using PHP the API will draw a 

graph according to the data in the database. 

When the sensors detect 2 emergency points, 

the caution level or  the critical level it would 

alert the admin by sending emergency 

notifications on the admin page and the 

admin to double check and to validate the 

data then requests for SMS gateway Api from 

Sephamore. Using PHP code, Semaphore can 

send SMS notification to the numbers and 

according to the locale of the viewers that are 

registered in the database. The viewers can 

leave their numbers on the site which is 

optional if the viewers want to subscribe for 

sms notifications when the water reaches the 

emergency point. Unlike the admin the users 

canôt control the time interval for the output 

of the data on the graph. The admin is 

basically responsible for the monitoring of all 

outgoing and incoming information. The 

admin is the only one that can login on the 

page with the static IP and of course the only 

one that can access the Admin Page. All the 

information that can be seen in the website is 

managed by the admin as well as the 

confidential information such as phone 

numbers.  

 

Simple Linear Regression Algorithm 

Simple linear regression is a statistical 

method that allows the research to summarize 

and study relationships between two 

continuous (quantitative) variables. In this 

case, the time and the water level is used as a 

basis. Because the other terms are used less 

frequently today, the research used the 
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"predictor" and "response" terms to refer to 

the variables encountered in this course. The 

other terms are mentioned only to make the 

viewers aware of them. Simple linear 

regression gets its adjective "simple," 

because it concerns the study of only one 

predictor variable. The research used this 

method in order to forecast the water level in 

minute and to view the data in statistical 

method in predicting the correlation of the 

variables. 

The next phase is the Construction 

phase. As soon as the problem, objectives and 

the system requirement had been recognized, 

the developers developed an initial and 

preliminary model of the application. Testing 

the prototype was also conducted in the 

construction phase. After developing the 

initial prototype, it is implemented on a 

certain viewer. Then identifying of review of 

the prototype followed. This step determined 

if the system requirements are met. Website 

will still be functional unless there will be 

some changes on the update of the database 

which depends on the admin. The project 

tends to include monthly system evaluation 

and will serve as the error-defect- checking 

stage to achieve the functionality of the 

process of the data and the hardware to avoid 

conflict from time to time.  

The last phase of the methodology is 

the Transition Phase. In here, the final 

website is being implemented and deployed 

online and on a certain venue. In this case the 

venue of the study is Yawa River. The 

research need to have a structured 

programmers documentation for both 

software and hardware for the future system 

analyst. 

 

RESULTS AND DISCUSSION 

 

Part of the method used in the 

development of this website is to gather data 

but since there are no other existing data of 

the Yawa River, the research used a dummy 

data as a part of the discussion. The 

researchers approached the Department of 

Science and Technology Region V, DOST V 

and Philippine Atmospheric, Geophysical and 

Astronomical Services Administration V 

(PAGASA) as our primary and secondary 

research center to gather data but since there 

are no existing data of rivers in Legazpi City. 

The researchers were advised to do it on their 

own. 

In Figure 1, the hardware materials 

are assembled on a breadboard. The HC-

SR04 ultrasonic sensor uses sonar to 

determine distance to an object. It offers 

excellent non-contact range detection with 

high accuracy and stable readings in an easy-

to-use package. From 2cm to 400 cm or 1ò to 

13 feet. It operation is not affected by 

sunlight while the DHT22, its temperature 

measuring range is from -40 to +125 degrees 

Celsius with +-0.5 degrees accuracy. 

Through the convergence of smartphones and 

internet these things made life easier with 

almost all parts that are needed for work and 

defy effort to manually do the job on the run. 

After developing the study it responded to the 

three presented questions in the introduction. 

First significant question was, how will the 

system able to forecast the water level in the 

next minute.  The research used the simple 

linear regression algorithm to determine the 

forecasted data in the next minutes. Getting 

the data although is not that accurate but this 

algorithm helped a lot of viewers and 

research departments to keep in mind that the 
Figure 2. Internal Hardware  
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level of the water may increase. Below is the 

algorithm of the simple linear regression 

made by Richard Thome and the the 

algorithm is manifested in the system in order 

to forecast the water level.  

 

ñSlope= (NɆXY - (ɆX)(ɆY)) / (NɆX2 - (ɆX)2) 

Where, 

x and y are the variables. 

b = The slope of the regression line 

a = The intercept point of the regression line 

and the y axis. 

N = Number of values or elements 

X = First Score 

Y = Second Score 

ɆXY = Sum of the product of first and Second 

Scores 

ɆX = Sum of First Scores 

ɆY = Sum of Second Scores 

ɆX2 = Sum of square First Scoresò 

 

Pseudo Code of Simple Linear Regression 

 

Step 1: The research determines what is the x 

and what is y in this case x = time and y = 

water level. 

Step 2: Get the n where n = count number of 

points up to 5 

Step 3: Ensure both arrays of points are the 

same size. 

Step 4: Calculate the sums of array X and 

array Y 

Step 5: Calculate the Slope  

(NɆXY - (ɆX)(ɆY)) / (NɆX2 - (ɆX)2) 

Step 6: Calculate the Intercept 

y = x(slope) + intercept 

Step 7: Return the result 

 

The pseudo code above is applied in the 

system in order to get the forecasted data in 

upcoming minutes. Part of the code is shown 

below: 

$n     = count($x); 

$x_sum = array_sum($x); 

$y_sum = array_sum($y); 

 

 The first part of the code sums up the array x 

and array y. 

        $xx_sum = 0; 

        $xy_sum = 0; 

     

        for($i = 0; $i < $n; $i++) {  

            $xy_sum += ( $x[$i]*$y[$i] ); 

            $xx_sum += ( $x[$i]*$x[$i] ); } 

 

The second part of the code gets the product 

of the summation of x and y in the array 

 

 

// Slope 

If (( ( $n * $xx_sum ) - ($x_sum * $x_sum) ) 

!= 0) 

 

$slope = ( ( $n * $xy_sum ) - ($x_sum * 

$y_sum) ) / ( ( $n * $xx_sum ) - ( $x_sum * 

$x_sum ) ); 

else $slope = 0; 

 

Figure 3. Main Website of the system 

Figure 4. Admin Page of the system 
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Third part of the code is to calculate for the 

slope where slope = (NɆXY - (ɆX)(ɆY)) / 

(NɆX2 - (ɆX)2) 

 

if($n>0)  

$intercept = ( $y_sum - ( $slope * $x_sum ) ) 

/ $n; 

        else $intercept = 0; 

Lastly the research calculated the 

intercept so it could apply the formula y = mx 

+ b 

The output of the data is placed on a separate 

graph form to determine the level of the 

water in the next 5 minutes. The code was 

then connected at the water level graph as a 

red line. The main page is shown in Figure 2 

to showcase the data on the graphs. 

The research developed a website for 

the viewers and admin to record the data of 

the water level and humidity and temperature 

of the surrounding environment at current 

time. The webpage in Figure 3 is to be 

managed by the admin which is the DOST 

and to be used as one of their monitoring 

facilities. The second question answered was, 

how will the system deal with the time basis 

with the data gathered.   This was made 

possible by developing a centralized content 

management system using MYSQL for all 

the data handling. As the research tested the 

system on gathering the data within the day, 

the research could filter the time in intervals 

(refer to figure 4) and to make the records 

easy to browse and for research purposes on 

the admin side. 

With this, the research was able to 

articulate the results. This website has a great 

potential in providing the constituents of 

Legazpi about humidity and temperature of 

the environment as well as the water level 

where the instrument is installed. It may 

serve as real time basis to consider the safety 

and security of the place. As shown in Figure 

5, the website also has its own current and 

updated records of the data which can be 

printed for immediate use. 

  The records can be filtered according 

to the date or time that the data have been 

gathered.  The system has an up to date 

information of the data upon accessing the 

website and is capable of generating 

statistical data which can forecast data in 

upcoming minutes and answered the last 

question from above which is how the system 

contribute alertness to the people who lived 

near the riverbank.  The system has 2 

cautionary levels programmed in it, the 50% 

as alert 1 indicates reminder level while the 

70% as alert 2 indicates critical level.  As 

soon as the water reached those levels it will 

send an alert on the Admin page that can be 

seen in the notifications tab,   refer to figure 

6.  

 

 

Figure 5. Time interval at Admin webpage 
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  The admin can validate the data by 

rechecking it at the records page.  If the 

admin sees that the data is stable and itôs on 

those levels the admin can then click the 

Send SMS button. As seen in figure 7, the 

format of the message is hardcoded within 

the system and is sent to the API called 

Semaphore, an SMS gateway. 

The SMS notification can contribute 

safety and giving time for people to be 

updated to what is happening on the level of 

the river. 

 

With this it notifies the people nearby the 

riverbank to prepare. The system is the first 

project that monitors the river within Legazpi 

City. The research concluded that the system 

can accurately measure humidity and 

temperature of the surroundings and can 

measure the water level up to 3 feet, although 

the forecasted data is only 55% accurate since 

the system has no past records of the river 

which it can use as a basis for the algorithm. 

  Through this study, the research also 

perceived that the website needs to be 

improved and to further study the predicted 

data for increasing the chance of its success 

rate. Given the nature of changing technology 

and upcoming innovations, future researchers 

can consider the possibility of using this 

system as their basis for further research and 

upgrading into a more detailed measurement 

and to gather the past data to improve the 

prediction success rate. It is also 

recommended to the future researchers to 

explore and achieve further research in 

getting the regression to a higher chance of 

success and to explore the possibility of the 

change of weather, the current of the water 

and its components as a basis of the study. 

Based on the researchôs analysis through data 

gathered, the website provides efficient and 

accurate venue for monitoring the 

environment. It also caters to promote that 

 Legazpi area is one of the environment 

Figure 6. Screenshot of the Records 

Figure 8. Sample SMS alert from the system 

Figure 7. Notifications Tab on 

Admin Page 

Figure 10. Screenshot of the 

Hardware testing on a bucket of 

water 
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cautious cities in the Philippines. The results 

of the system indicated that human 

intervention in some cases such as managing 

the system is highly required.  

 

Therefore, there should be a 

knowledgeable administrator that will 

monitor and maintain the system. Figure 6, 

shows the hardware assembled; the 

researchers assembled the prototype attached 

to a 55 inch pipe which would allow the 

sensor to face downwards to measure the 

distance from the ground. The sensor is 

programmed to determine the alert level 

within the 55cm or 140cm. The Real Time 

Humidity, Temperature and Water Level 

Monitoring Website is a system which the 

people can view online on the website and 

get the data of the riverôs water level, the 

humidity and temperature of the environment 

for immediate use also to contribute security 

to the city by sending SMS notifications 

which is validated by the admin. The system 

is all about monitoring the environment with 

the help of the microcontroller and its 

sensors. It will be helpful to people who are 

tasked to monitor the environment with lesser 

effort. In Figure 7, the sensor and the 

microcontroller are tested on a bucket of 

water as a presentation of the system.  

 

Recommendation 

 Future study should be conducted to 

reduce the inaccuracy of the prediction 

algorithm. Future research should also 

improve the data storage capability of the 

system. The system only caters to the sending 

of SMS notification to the public but lacks 

provision to handle interrupted connections.  

Definition of Terms 

Data Accumulation ï the process of 

accumulating data placed in microcontroller 

by the sensors for calibration. 

 

Humidity and Temperature ï the humidity 

and temperature of the surroundings where 

the DHT22 sensor is placed. 

 

Monitoring  - observe and check the progress 

or quality of (something) over a period of 

time; keep under systematic review 

 

Real Time - relating to a system in which 

input data is processed within minutes so that 
it is available virtually immediately as 

feedback. 

. 

Time Access Manipulation ï The time that 

is manipulated to affix the system time and 

the sensors process time. 

 

Water Level ï the measurement on how 

deep the water is and the distance of the 

sensor to the water. 
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APPENDIX 1 

Real time Humidity, Temperature and Water Level Monitoring Website Swim Lane Diagram 
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APPENDIX 2 

Database table 

 

 

Appendix 2.1  Tables 

Column Name Description 

tbl_admin Database table where all the information about the Admins are stored. 

Contains the username of the admin, password, email and contact 

number.  

tbl_user Database table that contains the information of the residents for water 

level updates.  

tbl_data Database table that contains the temperature and other information 

about temperature recorded by the sensor. 

Appendix 2.1 shows the database dictionary for all the tables used in the study 

 

Appendix 2.2 tbl_admin table 

Column Name Description 

admin_id Id number of the admin in the database of the system, serves 

as the primary key of the table. 

admin_username Username created by the admin and stored in the database. 

admin_password Password created by the Admin 

admin_email Email address of the user, serves as one of the important 

details of the admin  to contact them. 

admin_contact Contact Number of the Admin 

Appendix 2.2 shows the database for the admin as well as the information needed. 

 

Appendix 2.3 tbl_user 

Column Name Description 

user_id Id number of the user in the database of the system, serves as 

the primary key of the table. 

user_name Name of the user. 

user_contact Contact number of the user or where the sms notification will 

be sent in case of emergency. 

Appendix 2.3 shows the database for the users/viewers. 
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Appendix 2.4 tbl_data 

Column Name Description 

ID Id number for the records of the sensor, serves as the primary 

key of the table. 

chan_id Auto incremented ID of the Values 

data_name General name of the project. 

data_desc Sensors that where used in the project. 

data_created Time and date when the values are recorded. 

entry_id The entry id that the sensors gathered. 

data_temp Temperature value recorded by the DHT22 Sensor. 

data_hum Humidity value recorded by the DHT22 Sensor. 

data_distance Height of Water Level recorded by the Ultrasonic Sensor. 

Appendix 2.4 shows the database for the data recorded by the sensors. 

 

 

 

APPENDIX 3 

 

 

 

USER 

MANUAL  
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Figure 11. Admin Main Page of the System 

 

A. Administrator (DOST)  

   a. Overview 

  The DOST department is the main administrator of the page. Their duty is to 

control the data in the database as well as manage the security of the phone numbers of the 

viewers. 

   b. Roles 

         The administratorôs role in the system includes the ff. 

Set the Interval between the data. 

Send SMS Message. 

Register New Phone Numbers. 

Show and Filter Database Records. 

c. Instructions 

Set Interval between the data. 

 
Figure 12. List of Time Intervals 

 

The admin can control the interval of the data. 
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         1. Click the value you want in the combo box. It can be 3 minutes, 5 minutes, 10 minutes or 

the default time interval allocated by the sensors. 

          2. Click Submit button. 

Send SMS Message 

 
Figure 13. Notification Tab 

 

When the admin has validated that the water has reached the emergency point. It can send 

message to the phone numbers that are registered to the database to warn them about the rising of 

water level. 

          1. Check if there is a new notification. 

          2. Click Notification. (A modal will appear.) 

          3. If data is already validated Click Send SMS to send messages. 

          4. Click Mark as Read to delete the notification. 

 

Register New Phone Numbers. 
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Figure 14: Phone Number Subscription 

1. Type the place where the resident lives in the Locale input field. 

2. Enter phone number of the residents. Phone Numbers must consist of 11 numbers and must 

start with 09. 

3. Click the Insert button. 

Show and Filter Database Record 

 

Figure 15. Records of Water Level, Humidity and Temperature 

1. Click Admin in the Main Page. (A drop down menu will appear.) 

2. Click Records. 

3. Click From Date Textbox and a drop down calendar will appear. Choose the minimum date 

range you want. 

4. Click To Date Textbox and a drop down calendar will appear. Choose the maximum date 

range you want. 

5. Click Filter. This will show all the data that are included on the date range you specify. 
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