
 

 

 

Abstract— Integrated Weather Assessment Service (IWAS) is a 

prototype circuit design embedded with a system model that focuses 

attention on gathering weather data such as wind speed, wind 

direction, atmospheric pressure, air temperature, dew point, rainfall 

amount and humidity. The model will perform weather assessment, 

prediction, weather data distribution and center coordination. IWAS 

will gather data through National Oceanic and Atmospheric 

Administration (NOAA) and real time verification through the use of 

digital and analog weather sensors which are primarily controlled by 

programmed microcontroller circuit using Arduino based platform. 

These microcontrollers are hosted by a single data logger consisting 

of a workstation that can be run through fast Ethernet services where 

all the necessary weather details were being recorded. A Global 

Positioning System (GPS) module will also serve as input connected 

to the microcontroller circuit in order to tag the weather station’s 

current location in this case specifically within Dasmariñas, City 

areas and nearby provinces. These actual weather data together with 

the data gathered from NOAA will be analyzed and evaluated by a 

customized algorithm using programming language software with the 

corresponding Graphical User Interface (GUI). The analyzed data 

used to be the source of public warning information through the 

developed Android application program utilizing internet access with 

appropriate Graphical User’s Interface (GUI). Warnings can also be 

sent through Short Messaging Service (SMS), remote access using 

Internet Protocol (IP) services and a real time internet broadcast with 

appropriate GUI’s., an analog TV broadcast (composite PAL) output 

could also be an option. And lastly, these data can be transported to 

PAG-ASA using a secured line for recording. Any changes and 

similarities in the weather data gathered will be accurately calculated 

and assessed by the provided customized algorithm for Short Range 

Forecasting (SRF). Incoming weather disturbances (isolated or 

widespread) such as tropical storms, Low Pressure Areas (LPA), 

localized thunderstorms, rain showers, hail and others can be 

foreseen with a reasonable accuracy. Through this study, the public 

can be provided with accurate weather forecast and warning in 

advance, specifically in the province of Cavite, which can now be 

utilized in order to exercise emergency risk reduction measures, 

through the system information dissemination that will somehow, 

avoid sacrificing lives, loss of crucial time and reduction of 

government resources. 
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I. INTRODUCTION 
 

LIMATE change is a trivial issue nowadays. It is the 

significant and lasting change in the statistical distribution 

of weather patterns over periods ranging from decades to 

millions of years.  It may be a change in average weather 

conditions, or in the distribution of weather around the 

average conditions.  These changes are said to have caused 

the peculiar weather which contribute to the risk that people 

all over the world are suffering, particularly in the Philippine 

islands.  However, regardless of the authenticity of this issue, 

the number of tropical depressions the Philippine country had 

suffered is noticeably growing. 

    In 2011, the Philippines had suffered 19 storms, which 

include Typhoon ―Sendong‖ ranking as one of the most 

destructive typhoon in the country.  While the number of 

typhoons in 2012 lessened to 17, it could have seen that most 

of these typhoons are devastating.  One of these is Typhoon 

―Pablo‖ which can also be considered the strongest tropical 

cyclone to ever hit the southern Philippine island of 

Mindanao, making landfall as a Category 5 super typhoon 

with maximum winds of 175 mph (280 km/h).  It killed 

almost 1,500 people in the Mindanao Region alone. 

Considering year 2012, typhoons wasn’t destructive enough 

compared to year 2013.  In 2013, typhoon ―Yolanda‖ also 

known as ―Haiyan‖, the deadliest Philippine typhoon on 

record, killing at least 6,069 people in the country alone, 

made landfall in Guiuan, Eastern Samar as a Category 5 

Typhoon with winds of 195 mph (315 km/h) [10]. It was 

about time to find alternative ways to address some concerns 

about the global warming issues and to create some 

initiatives that could lessen the damage done by these 

typhoons. 

 The Philippines is known to be subjected to several 

weather irregularities since we are located at the tropics, 

were ocean temperature is significantly high and prone to 

giving births to strong typhoons like ―Haiyan‖ - one of the 

most destructive storm born on this planet. Aside from 

storms, Philippines are also prone to the "extremes" of the 

weather systems. Like ―El Nino‖ and ―La Niña‖. The country 

face heat in the summer very roughly, and also face hard 

monsoon rains in the near end of the year. It is also known 

that the country is surrounded by bodies of water, which 

causes monsoon rains, in certain part of the country. 

      Point to point weather monitoring devices will be an 

advantage in these situations. Philippine Atmospheric, 
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Geophysical and Astronomical Services Administration 

(PAG-ASA) is the only legitimate weather assessment center 

here in the Philippines. Guided by their weather stations, they 

forecast and predict weather almost every 6 hours. In case of 

storms, they constantly gave an update every 5 hours, 

depending on the intensity [15].  

      Technically, weather stations include an anemometer, 

which records the actual wind speed. Stations also include a 

so called wind vane, which records wind direction, rain 

gauge to measure the amount of rainfall, temperature sensors 

and hygrometers to record outside temperature and humidity, 

barometers used to measure atmospheric pressure, weather 

balloons to measure high altitude weather elements, and 

radars to monitor cloud formations and storm tracks. 

      Since the country are in a climatic geographical location, 

point to point weather monitoring systems are at the upmost 

advantage. This study can be of great help in giving advance 

dissemination of information and will also help PAGASA to 

validate and evaluate weather elements at an exact weather 

point (installation). Through these weather points, forecasts 

and other monitoring activities will be at their highest 

accuracy environment since they are forecasting weather at a 

specific installation point, where all necessary weather data 

can be captured. It is expected that concern people living in 

the said areas of installation can be given real time warning 

through the system in case of severe weather situations in 

order to avoid fatalities. 

II.  OBJECTIVES  
 

     Integrated Weather Assessment Service generally aimed 

to provide real-time, near-ground atmospheric data to 

specified sites and hosts,  provide early warnings for isolated 

weather disturbances,  real-time warning and near-ground 

atmospheric data to social networking sites such as ―Twitter‖ 

and ―Facebook‖, predict incoming weather disturbances, 

provide low cost alternative for weather stations, provide a 

stable, manned - weather station; record and analyze 

gathered data, provide the easiest station-to-public 

communication and to save lives and resources. 

      This study specifically aimed  developing a system that 

would record and gather weather elements from the climate 

sensors, a system that would interpret the weather elements 

gathered from the data sources, upload real time data to a 

certain web host, a system that will output gathered weather 

data via NTSC-TV,  a system that will automatically update 

a specified subscriber or users the weather condition of the 

station's jurisdiction, deploy the system to some online 

weather stations hosting such as weather underground 

(Wunderground), Psweather, National Oceanic and 

Atmospheric Administration Citizens Weather Observer 

Program (NOAA-CWOP) and the like, go social make the 

system more reachable by the public by deploying it to some 

popular social media sites like ―Twitter‖ and ―Facebook‖, go 

rapid and adapt the Wunderground’s rapidfire, which 

evaluates and assesses weather data in just a matter of 

seconds, develop a system that would predict incoming 

isolated weather disturbances such as thunderstorms, 

precipitation, drizzle, etc., with a minimum of 2 hours in 

advance, develop a GUI program that will interact with the 

system's data and an android application program that will 

provide data and assessment to a specific user. 

III. METHODOLOGY 
 

The study were performed using a prototype circuit design 

in order to measure the desired parameters. A system 

algorithm was created using mathematical analysis to support, 

to gather and analyze the data needed in the implementation of 

disseminating necessary public warning information.  Actual 

data gathering and experimentation was conducted in order to 

test the functionality and reliability of the system. 

A. Procedures 

The system model will perform weather assessment, 

prediction, weather data distribution and center coordination. 

IWAS will gather data through NOAA and real time 

verification through the use of digital and analog weather 

sensors which are primarily controlled by programmed 

microcontroller circuit using Arduino based platform. These 

microcontrollers are hosted by a single data logger consisting 

of a workstation that can be run through fast Ethernet services 

where all the necessary weather details are being recorded. A 

Global Positioning System (GPS) module will also serve as 

input connected to the microcontroller circuit in order to tag 

the weather station’s current location within Dasmariñas, City 

areas. These actual weather data together with the data 

gathered from NOAA will be analyzed and evaluated by a 

customized algorithm using Visual Basic, Java and Processing 

Language software with corresponding Graphical User 

Interface (GUI). After analyzing the data, these can now be 

delivered for disseminating public warning.  Each data 

parameter necessary for the system operation were tested and 

calibrated according to its specifications. Existing reliable 

weather data sources were used as a basis of the data 

measurement aside from theoretical calculations.  Public 

demand on the acquisition of data were also considered in the 

system creation and development. 

B. Concept Design and Block Diagram of IWAS 
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  IWAS can now predict thunderstorms in 5 ways. One is 

through the fall in barometric pressure within a 10-30 minute 

timeframe which may indicate an incoming thunderstorm/ 

supercell/ low pressure ridge, very high CAPE (Convective 

Available Potential Energy) with a little or no CIN 

(Convective Inhibition), areas with High Theta E (Equivalent 

Potential Temperature) are generally more prone to 

thunderstorm development due to atmospheric instability, 

sudden increase in relative humidity (85-100%) and sudden 

drop in air temperature within a 10-30 minute timeframe may 

indicate precipitation and also thunderstorm and high storm 

UVV (Upward Vertical Velocity) may indicate a fast 

thunderstorm development. 

 A sudden fall in barometric pressure may indicate an 

incoming inclement weather, as well as, a rise in barometric 

pressure indicate tranquil weather. Pressure change may occur 

due to: The approach of a low pressure trough, the deepening 

of a low pressure trough, reduction of mass caused by upper 

level divergence (vorticity, jet streaks), moisture advection 

(moist air is less dense than dry air), warm air advection 

(warm air is less dense than cold air) and rising air (such as 

near a frontal boundary or any process that causes rising air) 

[3]. 

 When the barometric pressure tends to lower, it will be 

caused by 1, 2 or a combination of the 6 processes listed 

above. All the processes above deal either with decreasing the 

air density or causing the air to rise in order to lower the 

barometric pressure. When forecasting, the system considers 

physical processes in the atmosphere which causes the 

pressure to lower or rise over the forecast region. When 

looking at upper level charts, instead of looking for changes in 

barometric pressure the system will be looking for height falls 

or height rises. Important: Barometric pressure is only plotted 

on ―surface charts‖. Any upper level chart examined will be 

taken on a constant pressure surface (e.g. 850, 700, 500, 300, 

and 200). Since upper level charts used a constant pressure 

surface, height falls or height rises were used to determine if a 

trough/ridge is approaching and/or deepening. When heights 

fall,  it is due to a reduction in mass above the pressure level 

(i.e. if heights fall on an 850 mb chart, it is because the air is 

rising or low level cold air advection is occurring). On upper 

level charts the system consider what is happening above or 

below the pressure level of interest. If heights fall at 700 mb 

for example, it could be due to the fact that cold air advection 

is occurring in the Planetary Boundary Layer (PBL), therefore 

decreasing the overall height of the troposphere and 

decreasing the 700 mb height. Just to give some complexity, 

barometric pressure can fall at the surface but heights can rise 

over the same region on upper level charts or vice versa. An 

example would be a large magnitude of warm air advection in 

the PBL. The warm air is less dense than the air it is replacing, 

therefore the surface pressure will fall. However, since warm 

air expands the height of the troposphere (because it is less 

dense and takes up more space) the heights aloft will rise. 

Start throwing in vorticity, jet streaks, and topography will 

become even more complicated [3].  

Also, a high CAPE value and minimum CIN value may 

indicate a thunderstorm development. CAPE (Convective 

Available Potential Energy) is the integration of the positive 

area on a Skew-T sounding. The positive area is that region 

where the theoretical parcel temperature is warmer than the 

actual temperature at each pressure level in the troposphere 

[5]. High CAPE means storms will build vertically very 

quickly. The updraft speed depends on the CAPE 

environment. CINH (Convective Inhibition in units of Joules 

per kilogram) is anti-CAPE (negative CAPE) in the lower 

troposphere. This is the region where a parcel of air if raised 

from the lower PBL would sink back down again. Another 

term for CINH is a capping layer. The capping layer must be 

broken before lower PBL based lifting is able to move into the 

+CAPE region of a sounding and develop into deep 

convection [6].  

 Operational advantages uses of CAPE are (a) As CAPE 

increases (especially above 2,500 J/kg) the hail potential 

increases. Large hail requires very large CAPE values. (b) An 

intense updraft often produces an intense downdraft since an 

intense updraft will condense out a large amount of moisture. 

Expect isolated regions of very heavy rain when storms form 

in a large or extreme CAPE environment. (c) Large and 

extreme CAPE will produce storms with abundant lightning 

[6]. 

 A sudden increase in humidity and sudden drop in air 

temperature is one of the oldest symptoms of incoming 

inclement weather condition. Sudden increase in atmospheric 

moisture increases condensation in the lower layers of the 

atmosphere, making precipitation more favorable. 

    High storm UVV values also indicate an incoming 

inclement weather condition. Storm UVV (Upward Vertical 

Velocity) is the maximum updraft speed that can occur in a 

thunderstorm given certain instability.  Using the following 

formulas wherein units are in meters per second [7].  

 

       
 

 
   √        

 

 

STORM UVV (m/s) 

40 or less Regular updraft 

41 to 60 Strong updraft 

61 to 80 Very strong updraft 

81 or greater Extreme updraft 

 

The Storm UVV in reality will be lower depending on how 

much ice and water is within the updraft. Wind shear enables 

updraft to sustain itself longer since downdraft will not cut-off 

updraft. Hail potential increases as updraft strength increases. 

Large hail requires very strong to extreme updraft strengths 

and wind shear [7]. Zygrib can acquire GRIB GFS data from 

NOAA.  A customized zygrib software was used to satellite 

data for up to 8 days.  
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Fig. 3 Customized Zygrib with IWAS points. 

 

 
 

Fig. 4 Custom IWAS points can provide weather data (from 

Meteoblue and NOAA GFS) 

 

The above mentioned parameters were all considered in the 

system development and contributed to an accurate forecast 

delivered by IWAS. 

VI. DISCUSSION  

Through repeated experimentations, we have recorded 

weather data and found out that weather elements varies. With 

the aid of GRIB, IWAS can able to forecast weather condition 

in a specific area for up to 8 days in advance. 

The use of the necessary calculations embedded in the 

system algorithm had helped IWAS to come up with the data 

and forecast for the specified date and its span of time. It can 

be concluded that the study is geographically accurate as its 

shows results very close to those existing reliable weather 

stations which operate on a large scale such as NOAA.  

The use of open source applications has been a big help as it 

assist us simulate the weather changes on a specified time, 

weather disturbances for the upcoming hours, wind speed and 

destructiveness of forthcoming typhoons. 

This study will be primarily beneficial to the people in the 

province of Cavite, Philippines, especially those who are 

living in the coastal areas of the province upon full 

implementation of the study. However, the system 

implementation can also be adopted in other part of the 

country in order to exercise risk reduction measures. 
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