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UDC 551.509
N.S. Kuz’menko , 1.V. Ostroumov (National Aviation University, Ukraine)
WEATHER WEB SERVICE

New Weather Web Service which can be used for education and flight operation support has been
represented. It collects information from different weather servers and current information from
weather station in suitable form for pilots.

Introduction

Aviation meteorology is an essential element of the complex system that constitutes Air
Traffic Management (ATM) in its broadest sense. Weather conditions impact the operations of
ATM by variations in head and tail-wind components, through changes in pressure and temperature
values at airports, and in imposing low visibility operating conditions. Adverse meteorological
conditions have the greatest impact on the ATM system creating disruption and the consequent
problems of disturbed flow rates, lost capacity and induced additional costs. It is important for air
crews to understand the implications of weather on their flight plan as well as their aircraft.

Meteorological information

On-board meteorological information can be given by flight management system (FMS) for
pilot operation.

This system helps pilots to guide and control aircraft during the flight. One of it’s subsystem
provides optimum operation and control of air-to-ground, two-way datalink communications with
your selected ground-based service provider. Communications may be routed through the aircraft’s
VHEF, satcom or airborne telephone systems (fig.1). It is also included for ACARS messaging over
VDL Mode 2 along with growth capability to support the Aeronautical Telecommunications
Network.

It makes opportunities for messaging, flight plan up-loading, pre-departure and other
clearances, automatic position reporting, digital ATIS and text weather information such as TAF,
METAR, SIGMETS, winds aloft and TWIP and others. All of this information with weather
graphics is indicated for pilot on FMS and through Electronic Flight Instrument System.
Represented information can include displays of composite radar, tops and movements, IR satellite
images, significant weather, winds aloft as well as icing and turbulence potentials.
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Fig.1. Communication conception aircraft-service provider

During the flight FMS connects with Ground Service Provider and download from it’s
computer servers all of this information.
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Weather Web Service

For education process’ supporting a special Weather Web Service was created at the
department web site www.ANS.nau.edu.ua. This Weather Web Service collects all the data that a
pilot also can get from the FMS on-board.

Weather Web Service includes:

- METAR, TAF, SIGMET information,;

- Image of different weather conditions;

- Astronomical information about Sun and Moon;

- Current weather

Current and recent METAR and TAF reports from around the world are taken from public
noaa service [1]. So, the information presented on these pages is considered public information and
may be distributed or copied. The servers automatically collect information for site management
and for statistical purposes, which are used for such purposes as assessing what information is of
most and least interest, determining technical design specifications, and identifying system
performance or problem areas.

To display the most recent METAR and TAF reports for one ore more observing locations, it
is necessary to enter the four-character ICAO code (almost all of the world airports are set in the

database).
Wea.ther Weather Observations METAR m Astronomy
station

Enter the airport code of ICAQ classification

Choose the first letter of ICAQ airport code

P METAR and

METAR 'UKBB’

Boryspil, Ukraine (UKEB) 50-20M 030-58E 1220

Jul 1%, 2010 - 0230 PM EDT / 2010.07 .15 1830 UTC

Wind: from the E (080 degrees) at 7 MPH (6 KT).0

Wisibility: greaterthan 7 mile(s):.0

Temperature: 77 F (25 C)

Dew Point B0 F (16 C)

Relative Humidity: 57%

Fressure (altimeter): 29.97 in. Hg (1015 hFa)

ob UKBE 1518302 08003MPS CAYVOK 25/16 Q1015 88CLRDOS NOSIG
cycle: 18

TAF ‘UKBB’

2010/07/15 16:32
TAF UKEB 1516327 1518/1618 08003MPS CAYVOK
TEMPO 15221605 1200 BR SCTO03 TX3 1116122 TN18ME0ZE

Fig.2. METAR and TAF information

Due to the big amount of satellites NASA can provide a lot of visual weather information of
different electronic types.

Example of image provided by NASA service you can found in Fig.3.

It’s mosaic picture that is continuously updated with images from MODIS TERRA satellite,
which has almost global daily coverage. This layer is the most current, near-global image of the
earth available. New images are added on top of the old data, in the order in which they become
available. In general, the latest images are between 6 and 24 hour old.
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Fig.3. Image of the Earth surface and weather from
the meteorological satellite for current day

For pilot it is necessary to know astronomical information about Sun and Moon position,
sunrise/sunset time and day duration that helps him to plan flight in the given area.

SUM
Good day

sunFise time 05:04 .
sunset time 24:08 .
day time16:01.

[lele i

Aoe 492

Diztance : 57 68367481 12576 km ).
latitude : -4 .86,

longitude ; 177.94.

phase | Evening crescent.

zodiac ; Yirgo.

Fig.4. Astronomical information about Sun and Moon position

Current weather information has been provided by the Weather Transmitter which has been
mounted at the department’s building. This system measures and saves this information in a special
weather department server. It works 7 days per week, 24 hours per day. The Weather Transmitter
measures wind speed and direction, precipitation, barometric pressure, temperature, and relative
humidity.

Wind speed and direction are determined by measuring the time it takes for the ultrasonic
signal of one transducer to travel to the other transducers. Wind direction is not calculated when the
wind speed drops below 0.05 m/s. In this case, the last calculated direction output remains until
wind speed increases. The computed wind speeds are independent of altitude, temperature, and
humidity.
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This system uses the sensitive Sensor to measure accumulated rainfall, rain intensity, and rain
duration. Precipitation is measured one raindrop at a time. Whenever a raindrop hits the
precipitation sensor, an electrical signal is produced that is proportional to the volume of the drop.

The sensor is also capable of distinguishing hail stones from raindrops. The measured rain
and hail parameters are cumulative amounts of rain or hail, rain or hail intensity, and the duration of
a shower.

For indication of this data special software which works on-line has been developed. Web
interfaces of this system have been represented in Fig.4.

To avoid the system overloading the current weather data renewal appears each 2 seconds.

| e Jorr | | e |
?' TEMPERATURE .
- ¥28.0 °C
. - ;

PRESSURE
745.1 mm Hg

HUMIDITY
34.5 %

WIND DIRECTION
108 deg
WIND SPEED

2- 2

Tirve 24:16:09

Fig.4. Weather station information interface

For flight guidance pilot needs information about cloudiness. For cloudiness determination
the dew point deficit and pressure dependence is used.

Dew point deficit A — difference between air temperature T and dew point Td: A=T-Td
Dew point is determined by formula [3]:

Td = (235-B)/(7.45-P);

B=Ig(RH) + (7.45-T/235+T) -2,
where RH — relative air humidity [%], T — air temperature [°C]

Determined dew point deficit will be compared with it’s limits and cloudiness will be
determined.

Conclusion

Developed Weather Web Service supports the educational process and can serve as on-board
FMS system. Data given at the Weather Web Service can be used by everyone who needs to know
weather and astronomy information.
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