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Iranytii a repiilésben

MMT Légkordinamikai Szakosztaly
Adatok az égbol
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Felderito rendszerek

A légikozlekedés altal biztositott meteoroldgiai adatok

Az S maddu transzponderek meteoroldgiai felhasznalasa

Kulfoldi tapasztalatok eredmények, hazai helyzetkép

Fejezetek
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Felderito rendszerek

ADS-B SSR (Mode A/C/S)
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Milyen adatok érkeztek eddig?

~N

AMDAR, T-AMDAR  10%/n4
(Tropospherical) Aircraft Meteorological Data
Relay

A WMO kezdeményezésére indul mérési
program, amely vilagszerte gyl(jti a polgari
replilés jarmdveit6l az adatokat. Fedélzeti
gyljtés, VHF (ACARS, vagy miholdas (ASDAR)
kozvetitéssel kuldik. (WMO-No 958).

PIREP (UA) PIREP (UUA)
AIREP (AIR REPORT)  SPECIAL AIR REPORT (ARS)

AIR REPORT ARS
Mar csak digitalis Digitalis vagy radids
csatornan kommunikacién keresztl

{ \ ~1/nap

ADS-C SSR MODE-S
~106 I nap # HungaroContro!



BDS 4.0 Aircraft intention BDS Data Description ARINC BDS Data Description ARINC
bit no. bit no. bit no. bit no.
Purpose: To provide ready access to information about ! Status 11 = valid data 30831 !
Lfurpose: 1op ady access 1 atl 2 Sign | msb = 32768 Tt 28 2 FOM/SOURGE
an aircraft’s short-term intentions, in order to improve 3 57 3
the effectiveness of conflict probes and to provide 4 SELECTED ALTITUDE 26 4
additional tactical information to controllers. 5 Label 102 25 5 Status Wind parameters
6 24 6 MSB = 256 kt 28
— 7 23 7 27
Notes: g Range =[ 0, 65520 ft | 22 8 26
9 21 9 WINDSPEED 25
1) The data entered into this register should be derived 10 20 10 Label 315 o4
from the sources that are controlling the aircraft. 11 19 11 23
2 18 12 Range = [0,512 kt ] 22
2) Selected course/heading and selected airspeed/mach 13 Isb = 1§ 1t 7 13 21
o <1 ; " ; . . g 14 1 = valid data 30831 14 Isb = 1 kt 20
are switchable, with an extra switch bit to indicate which 5 Son 1 =mnos 5 15 Sion 29
parameter is in use. It is defined as follows: 6 4 TS = 8192 fUmin 57 16 msb = 90 deg. 28
17 26 17 27
SWITCH bit 0 1 13 SELECTED ALTITUDE 25 18 26
Course/heading Course Heading 19 RATE 24 19 WIND DIRECTION 25
- = ; — 20 Label 104 23 20 Label 316 24
Airspeed/Mach Airspeed Mach oL 5 21 Range = [+-180 deg] 23
22 Range = [+- 16352 ft/min ] 21 22 22
23 20 23 Isb = 180/256 deg 21
BDS 4.4 Meteorological Routine Report 24 Isb = 32 ft/min 19 24 Status 30831
25 SWITCH 25 Sign 29
Purpose: To allow meteorological data to be collected 5? grgjus 302"3!‘931 ;? msb =64 deg C gg
by ground systems. 55 msb = 50deg 55 28 STATIC AIR TEMPERATURE 24
29 27 29 Label 213 23
The decimal value of the binary coded ( figure of merit ) 30 SELECTED MAGNETIC 26 30 22
FOM/SOURCE parameter must be interpreted as 31 COURSE / HEADING 25 Ell Range = [+-128 C] 21
follows: 32 Label 100/ 101 24 32 20
33 Range = [+-180 deg] 23 33 19
i 34 22 34 Isb=0.25C 18
0 = Invalid 5 Isb = 360/512 deg 21 3% | Staws 30831
1 = INS 36 SWITCH 36 msb = 1024 hPa 28
2 = GNSS 37 STATUS 30831 37 27
3 = DME/DME 38 msb = 256 KUMach 2048 %7 38 AVERAGE STATIC 26
= IR/ 39 26 39 PRESSURE 25
A} 15 _ I}/()R.DM§ 40 SELECTED 25 40 Label 217 24
>-15 = Unassigne 41 AIRSPEED/MACH 24 71 23
42 Label 103 /106 23 42 22
Notes: 43 22 13 Range = [2048 hPa] 21
i Range = [ 0,512 ki] 21 14 20
1) ARINC 429 label 315 only supplies data with an MSB 32 or [0,4.096 Mach] %g 32 b= 1 hPa 12
(.)f 128. H hen H.smg.ﬂ;rs data source, bit 6 in the MB field o Isb = 0.5 kt/Mach 0.004 16 — P
is not used and must be sef to 0. 18 STATUS of MODE Fields 78 TURBULENCE
49 MODE 49
2) The interpretation of the two bits assigned to 50 SELECTED ALTITUDE 50 Status
TURBULENCE is as shown in the table for BDS 4,5. 51 MODE 51 msb = 100%
52 SELECTED ALTITUDE RATE 52
e . 53 MODE 53 HUMIDITY
3) The i” erage static pressure is not a requirement of = SELECT COURSE/HEADING ”
Annex 3. 55 MODE o
56 SELECTED AIRSPEED/MACH 56 Isb = 100/64%

EUROCONTROL
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EHS adatok

(Enhanced surviliance)

Felderitési elsddleges és masodlagos
adatok:

* Iranyszog (felderitési iranyszog)

* Tavolsag

* Azimut magassag

* Repllési (barometrikus magassag)
e Légijarmd azonositd

* Track angle (mozgasi iranyszog)

* Heading (magneses iranyszog)

* Sebességi adatok (IAS, TAS)

* Mach szam

* DOlésiszog

* Flggbleges sebesség

* Beallitott magassag

MODE-S adatok tipusai

MRAR adatok

(Meteorological Routine Actual Report)
Kifejezetten meteoroldgiai adatgydjtés a
fedélzeti szamitogéprél az EHS adatokon
felul

e Szélirany

* Szélsebesség

*  HoOmeérséklet (statikus)

* Légnedvesség

* Turbulencia

Lehetséges-e a meteorologiai
hasznositasuk?
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Hogyan allnak o6ssze az , EHS” adatok?

I Vertical velocity

Ground Speed

Barometric pressure

Mach-szam

IAS, TAS Track angle
Roll angle
Magnetic heading &
Remove Account for
Insér;r.lcl;r:nt Ten;pe[)raturiyand AC(@%Q:} for
I GHS\ Iﬂ Wind

TAS

IAS GS
True Air Speed Ground Speed
.

Indicated Air Speed

L CAS

Calibrated Air Speed

)

Szélvektor szamitasa
A Ground Speed és True Air
Speed vektorialis kilonbsége.

-
VUV =7Vgs — VUras

Hémeérséklet szamitasa
A Mach-szambodl indulunk ki,
mert hémérsékletfliggd
paraméter.

1 (V145)\?
T o ( IAS)
YR\ M
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Nyers és szamitott adatok

ltem name Unit / data type Example Full name HC CSV header
1]datetime UTC [s] 2015-06-15 11:50:06 |Datetime string TIME
2|flight (text) DLH3ER Callsign IDENT
3|radar_id (1 char code) a Source radar identifier SRD 1D
4llat N [deg] 51.87010 Latitude LATITUDE
allon_E [deg] 15.90531 Longitude LONGITUDE
6| flightlevel [100 fi] 221.75 Flight Level FL
7|P_hPa [hPa] 42473 Pressure (ISA - from FL) CALC _PRESSURE
8|ff_mrar_ms-1 [ki] 17.5 Wind speed from MRAR WIND _SPEED
9|dd_mrar_deg [deg geo] 2798 Wind direction from MRAR WIND DIR
10|T mrar K [K] 250.9 Air temperature from MRAR TEMP
11]ff_ehs_ms-1 [Kt] 18.6 Wind speed from EHS CALC_WIND_SPEED
12|dd_ehs_deg [deg geo] 2836 Wind direction from EHS CALC_WIND_DIR
13|T ehs K [K] 2498 AIr temperature from EHS CALC TEMP
18]agndspd ms-1 [ki] 207.8 Ground Speed G5
19|trueairspd ms-1 [Kt] 214.0 True Air Speed TAS
20]indicairspd ms-1  |[ki] 153.8 Indicated Air Speed I1AS
21|mach_no [Mach] 0.676 Mach Number MACH
22|trkang_deg [deg geo] 2106 Track Angle TK_ANGLE
23|mghead deg [deg magn] 2115 Magnetic Heading MHDG
24| rollang_deg [deq] -0.7 Roll Angle -
25| barrate [ft/min] 1536.0 Barom.ascent rate -
26| vervel [f/min] 1664.0 Vertical velocity VERTICAL SPEED
29| pstat_hPa hPa -999.9 Measured static pressure PRESSURE
30| rhum_perc [%] -099 9 Relative humidity HUMIDITY
31| turbul 0 Turbulence (no/yes) TURBULENCE
32| 1ICAOaddress (hexadecimal) 3C4D6C 24-bit ICAO Aircraft Address ICAD ADDR

Coordinates

MET data - MRAR

MET data - EHS

Diagnostic params.

Rarely used data

Format: C5V text file (comma separated)

First row = legend (## ltem_names )

File names: allx_YYYYMMDD_HHMMSS. csv.gz
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Eurdpai korkép

KMNI + UK MetOffice | <

« 2010-t8l Mode-S EHS adatok meteoroldgiai
felhaszndldsan dolgoznak £ o Commsin i

* Kdzponti eurépai adatbézist épitenek ki e ~.
European Meteorological Aircraft Derived o \\\
Data Centre (EMADDC) o N D

T T T T T T T ~
93 94 95 96 97 98 99 100 X 7’

e 2020 juliusa 6ta az ECMWF operativan 09 , \

Vector wind RMSE (Mode-S:UVT)

/a K Vector wind RMSE (Mode-S:UV) X
h a SZ n a IJ a - — — - Temperature RMSE (Made-S:UVT) i i i i N

- = = - Temperature RMSE (Mode-S:UV) 250 255 260 265 270 275 280 285 290

CHMI + ALADIN
e 2010-es években a szlovén, majd a cseh
kollégak vizsgaltak a Mode-S MRAR adatok

10000 20000
P

Frequency

140000
5L

meteoroldgiai hasznosithatésagat : %’
e Cseh és a szlovén szolgalat operativ
adatasszimilacioban hasznalja B

Figure 2: Horizontal (left) and vertical (middle, right) coverage of Mode-S EHS/MRAR and AMDAR data
on 1 August 2015.
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LHBP-n elérheto sziirt adatok
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Pszeudo temp

Orankénti atlagolds
Szintenkénti atlagolas
Terlleti sz(irés

Kiugro értékek szlirése

Zavaro adatok:
* Katonai gépek
e Helikopterek
* Kisgépek
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Kérishegyi lefedettség
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wode.5 adtok Egy évnyi adatgyujtés

|

Mode-S adatok
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e FHS =~ s MRAR temp == MRAR wind = «ecceee 24 id. mozg. atl. (EHS)  «eeeeee 24 id. mozg. atl. (MRAR temp)
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