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Purpose Measurement method Observation Resolution etc.
range
» Detect rapidly changing Rain & Wind Resolution
low-level winds under G 120 km radius (10 km radius)
B conditions of r\N\" Microburst =< 150m
“precipitation” rain 20 km radius ~ Observation cycle
(TOWR) i : ‘\!\]\J\ ; .

Detect rain and wind Shear line 1 minute

o

within 120 km radius 60km radius Lowest obs. altitude i
Wavelength : 5~ 6cm 70 m Available
in any
» Detect rapidly changing '. '. o Microburst Resolution weather
winds under conditions o, 10 km radius (10 km radius) conditions
of “non-precipitation” W 8 Shear line = 80m
LIDAR aerosols 10km radius Observation cycle
pa 2 minutes
- Lowest obs. altitude
20~ 30m

Wavelength : 1.5~ 2.0um
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18> K5 DRAW (Doppler Radar for Airport Weather) » 4R HIFR RS 2 = 4 35
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Doppler LIDAR Products

Doppler velocity 4o — Spectrum width

Doppler velocity
P viertical cross-section

4 ~ SR FE

55 IMA A 2016 BRI T s AT ZE b ZE B SE tRE QAXA) G 1FRRSE T 155
Rz i &R (ALWIN) | - JAXA B 5% E B R eliusEEs e EAE
FFY IMA 58 &R 725 3 248 Airport Doppler Radar Administration System
ADRAS) I Wi IMA 5 E i 155 2 DRAW K LIDAR (s & s JE D ATE
JERLIR » F IS ARy o ) 2R o s R 5 2 8 B R — R S R AR
BALETY » B SO EHUE A i 5 BT 22 88 18 AHUE Ik K B Z 4 (Alireraft
Communication, Addressing and Reporting System » ACARS) {#ii = 155 (ASCII Art)
7520 TR E(Head Wind) ~ fl/El(Cross Wind)# g 5lig ACARS BREsia
BEERNEITRIT B (H AR T2 H22 ANA FHARTZE JAL) » TR s 5
EE 2 REE - fe At R B et e R 2B BV LEURE M - 1B &R
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Doppler Radar Doppler Lidar m
w |
Automated Data Editing 1) St Obtain wind information
g and Switching System in the cockpit using ACARS
= P e e
'.1 ! text information ' ACARS system e TR .
| generation algonthm 3
L for ACARS "
 Airport Doppler Radar
2) agministration System __
{ windshear and tubulence |
| detection algorithm ' > m
Aviation Weather
Information System
both graphic and text data are
updated every two minutes

i : Developed by JAXA

Automamd Me(eorologacal

Observation System e ) ',ALWIN scn
. =4 B A

[ 5~ ALWIN 2ok AR e

Y ALWIN 25 » AT A Ha ] B A B A TR (R 2 L5 0
ATl B B B U2 S R b R0 1 R 23R (A )
A8 AU 25 25 SR [0 80 2 5 (ACARS)$2 88 S8 2401 ~ 5 05 e 1 L BTt
(wind profile) » 55 25 £ A 54 RS EECE o RUBRUA T LE BAEREABIZ2 R » S T RIS
T BB S 2 e R -

Conventional wind shear alert ALWIN provides detailed wind profiles
(provided by air traffic controliers over the radio voice communication)

0319 16RA WSA 25kt- RWY

Time Runway

<Details: Wind direction/

speed on final approach
(16R Runway path, wind shear
Approach) distribution>
Wind Shear Alert
Maximum wind speed fluctuation
(reduced by 25kt)

Hazardous area

Head wind gust detected
(around runway)

between altitude 180-30Mt
Cross wind gust detected
between alttude 340-301
Cross wind shear detected
between altitude 170-301

Wind speed fluctuation of 25kt detected \

around runway

Hazard alert Providing better support for pilots for safer landing operations

& 6 ~ (ZE) SR EHR GRS > () Fs ALWIN &3 ACARS SRt HESfZE 255

Bt B R A A R JEUR 55
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T
. Blend of Models
Multiple
weather
models = ﬂ Make correction and blend
- automatically
Historical PN
data 7

15 ~ AR A TR E TR GRS E
ML EE TR EE & QAR L 2/BRRI 50 AE V&N - FHES 4 XH
o TR E IR R AR EORE « KPS HERE TR~ L - ey R
TR - RAMEKERERNTETHR > RS ENRENRERER
HERE FHAREE R S EIRTSRIE M - R TR -
IWA B FHA TR RS A A5 5 TR (B0 2 UL S TSR IR ) A esv 18
Zrs\(henE 16)FE (it Tz A= -

Different airports can be chosen [}:1#(1%),DIf. 4EM,G,GS,CROSS, 1k
06,11,10,3,,8,0,-RéA

Initlal (UTC): 202411060500 UE .]21330 ,5' |E '41‘
Major: BICC RIAA RITT 1634 R)GE RIO0 RIBE RIFE ROAH 06,13,360,3..8,1,-Ré4
Hokkaico: RICC RICW RIER RIER RICM RIEC RICN RICK RICE RIC) RICH Eg }g ggg,g”}i,;: .
Tohokus R15A FUSK RISK RISY RISS 0827 FUSS 1230 RISF 06.16.330.7. 2.6, CSV file
Kanto: FIAA RITT 1634 RITT 0422 RITT 0523 RITH Eg :E ggg.;' I}g:g:
Hokurikw: AISM 1026 RISM 0422 RINW RINT RINK 06,19,320.7,,12.17,
) 06,20,330,7,,11,6,-5N
hues BI22 A28 06,21,320,9,,16,10,
Ksnsai: RIOO RIBE RIEE 06,22,320,9,G,21,11,-SHR4
06,23,330,12,G,29,13,-Ré&
Fhusekur 2104 RI0R BI0W RIDS 108 FCA 201 07,00,330,11,G,28,13,-RA
Shikoku: RIOT RIDS RIOM RIOK 07,01,330,13,G,31,14,-Ra
_ _ i 0v,02,330,14,G,31,14,-Ré
sy BISE RIS BIEQ) BIES RIS BOFT SIEM BIEK RIDT BIDE BIES BIKA 07,03,330,15,G,30,14,-Ré
Okinawa: ROAH ROMY ROIG n7,04,330,15,G,30,14,
0v,05,330,12,G,28,13,-R&
07,06,330,14,G,25,13,-Ré
07,07,330,13,G,26,13,-RA
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B SWITE
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) SETRENIZEM T REE

HARSE (IMA) EREIFE RS (ICAO) M FLRSAHSE (WMO)
HIERVBIREERE » BT REIRESIEE) - DUSHRBIS AT ZE 367 - [FI0E R H AR
FRzE (EE R MEr A& - RS R E AR 2L EH TIFER
1 R R SR RITHER - HECRATZZ SR 2 ~ RUERRIECR -

2. SEATIG R SR B A F] RE R B ZE (RS KA SR SR R A
3. BB HRESS R SRGIR I A PR B B s IR s -
RO T R R E A E RIS - F/ ~ 16E - TKH -~ IE ~ 188

EEREIV-R *ANERFOIRFI S 11 (B - 5 6 /NRFEAR — R IH R 30 /)
RF 2 5 KSR THER(TAF) + BEA1 > FERTAL 11 {855 HIR R ~ RS A T AE
BRI, PSR HERIRT 22 1 56 A B B2 B R R SRR PR IR 33 AT KSR

E ¥ (Aerodrome Weather Warnings) » A [E#$I5 AT 7 2 KRB H H R i (R (a0
TreA A E(A0E 17) -

Warmning Types Tokyo INTL Aomorn Hanamaki Akita Sendai Fukushima
Gale Mean wind speed in a 10 minute period is 34kt or more, and less than 48kt
Storm Mean wind speed in a 10 minute period is 48kt or more (except for the case of 64kt
or more due to a tropical cyclone).
Typhoon Mean wind speed in a 10 minute period is 64kt or more due to a tropical cyclone.
Thour 40mm 50mm 40mm 50mm 50mm 50mm
Heavy rain Jhours 70mm 90mm
24hours
Heawy snow | 6hours 5cm 25cm 15cm 20cm 10cm 15cm
High tide 3m
Warning Types Hyakuri Niigata Toyama Komatsu Shizuoka
Gale Mean wind speed in a 10 minute period is 34kt or more, and less than 48kt
Storm Mean wind speed in a 10 minute period is 48kt or mare (except for the case of B4kt
or more due to a tropical cyclone).
Typhoon Mean wind speed in a 10 minute period is 64kt or more due to a tropical cyclone.
1hour S50mm 60mm 50mm 40mm 60mm
Heavy rain 3hours 90mm 100mm
24hours 200mm 140mm 140mm 150mm
Heavy snow | 6hours 5cm 15cm 15cm 15cm 5cm
High tide 2m
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RJTT AERODROME SEQUENTIAL FORECAST Partl

ISSUED TIME 23170UTC 19 OCT 2013
TOKYO AVIATION WEATHER SERVICE CENTER

ure, ~o1 ~02 ~03 ~04 ~05 ~06 ~07 ~08 ~09 ~10 ~11 ~12

NN AN AN AN AN AR

DIR/Speed(kt) | 350/20 | 350/22 | 350/23 | 350/24 | 350/23 | 350/22 | 340/14 | 340/14 | 340/13 | 340/13 | 350/12 | 010/10

Wind Gust(kt)
il Y, Y, IV, Y
Cross, 8 8 8 8
DIR/Speed(kt) 350/25 | 350/25 | 350/25 | 350/25
Sust(ht)| 35 35 35 35
Visibility(m) 6000 | 6000 | 6000 | 6000 | 6000 | 6000 | 6000 | 6000 | 6000 | 6000 | 6000 | 6000
[ Tenpo 2 2| 2 __2000 | 4000 | 4000
Ceiling(ft) 1500 | 1500 | 1000 | 1000 | 1000 | 1000 | 1500 | 1500 | 1500 | 1500 | 1500 | 1500
| Tompo 500 500 500 500 500 500
SHRA | ~SHRA | ~SHRA | ~SHRA | -SHRA | -SHRA | -SHRA | ~SHRA | -SHRA | -SHRA | -SHRA | -SHRA
e e e R PR e M ey eRaen ey ReRe] R
Teapo SHRA SHRA SHRA SHRA SHRA SHRA ~SHRA | -SHRA

[Teaperature(T) |16 17 17 17 17 17 17 17 17 17 17 17
Pressure(hPa) | 1020 | 1018 | 1016 | 1014 | 1013 | 1013 | 1013 | 1013 | 1013 | 1012 | 1012 | 1012
[TS probability C C D D

[E/? Vind Soeed TILE | Wisd(h) | Vis (o) [Ceri (i) | W |78 e,
—— 7 X L -

;/ "” 7/4 2533 [ 10003100 | 200900 .
[Eremmeind Commmenitin)] Jar nte ol T T

[l 19 © HESGIRIRE KSR TR

SR FH A 855 Pl (5 FH SR 52 166 B 0 & Lm0 V2R 51 (Anemometer) ~ SRR S &
(hydro-thermometers) ~ FR & 51 (rain gauges) ~ Z£ =% (Ceilometer) ~ fiE HIZF(RVR)

EZ(Multi-functional Seismometer) ~ 5B =(Barometer) ~ P EE{&HIET(Lightning
detection System) - & S &l | %)) &5 %2 (Doppler radar for airport weather) k7 't %
(Doppler lidar for Airport Weather)=s » fHEE % B H BL40[E 20 -
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shear alert) ~ fEt® i (Microburst alert)fZ24 - K HIHEE L E V) ZHy ~ YR RENT
FUE B ~ SRR (BN E RS EAE 25 K 26) RfiiZE A Z4 -

Creation of

wind shear data wind shear data
wind shear alert and

R -
8 g =
ﬂm]["] .'“““ Air Traffic Control

LIDAR Data Processer

Composition of wind shear data

Airline system
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Tn Tokyo
Minutes of CAA-TWA Annual Meeting

13 Framework of Airport Low Level Wind Information in Japan

The data in ALWIN is made from LIDAR, DRAW, and surface wind observation. TIDAR
can detect rapidly changing winds under non-precipitation conditions. On the other hand,
DRAW can do it under precipitation conditions. Therefore, using both data, ALWIN can
provide low-level wind shear and microburst alerts for all weather conditions.

ALWIN provides text data and graphical data. Due to data size, the former is mainly used
in airplanes, and the laiter is used mainly for ground operations staff. Ground operations

stalf can view both data.

Conclusion:

The FWA will ask the TMA the questions below and will inform the CAA of the answers

when they are received.

1. There are some alrports where only DRAW is installed and LIDARSs not nstalled al
some airports (New Chitose Airport, Osaka International Ajrport, ctc.), but are there

studies on the relationship between precipitation and windshear at those airports?

£3

Why are there some specific altitudes where LIDAR observations result in NO
DATA?

3. What is the frequency of ALWIN data updates?

4. Why does Flight Path Wind [nformation use observation data at elevation angle of
45 degrees above 1500 ft and those at elévation angle of 2 or 3 degrees below 1000

7

2) How to Use a Web Camera to Assist in Providing Airport Weather Information

® Web camera fmages are provided to betier understand the actual situation at the airport.

® When the failure occurs in automatic observation system, web cameta images are used to
estimate visibility and cloud height, and the estimation will be sent to airlines and Ctvit
Aviation Bureau. '

@ Although web cameras can help to understand the weather situation, they still cannot
replace existing observation equipment.

Conclusion:
@ The F'WA will ask the IMA the questions below and will inform the CAA of the answers

when they are received.

1. How is the quality of automatic observation data checked?

2. When the automatic observation system fails, how does the JMA deal with it?

3. Does the IMA have any research or plans for awtomatic observations using Web

cameras (e.g., image recognition by Al)?

1




3) Switch the data source for the WAFS charts

® Currently, the JWA obtains PNG products from NOAA (public website) but has started

getting BUFR and GRIB2 data from NOAA’s WAFS Internet File Service (WIFS). And
we are also negotiating to obtain them from the UK Met Office (SADIS) in case of
failures in WIFS.

There are some problems with the images produced in the test, and the JWA is still
making adjustments to them.

Due to the above difficulties, the JWA would like to change the start date for distribution
of charts produced by the JWA based on WIFS data to March 2025.

Conclusion:
@® The CAA agrees in principle the schedule change.
@ The JWA will continue to make adjustments and improve the quality of images.

4) Al forecasting in aeronautical meteorological operations

® ANA and Keio University have developed Al turbulence forecast. Weather data and

infrared images from Himawari satellite are used in Al deep learning to forecast
turbulence. Training data consists of weather data and information from airlines for the
past ten years. According to the results of a questionnaire from ANA pilots, it is closer to
the real situation than previous turbulence forecasts.

The JWA Blend of Models corrects and integrates various weather models to calculate
highly accurate forecasts. Deep learning techniques are also used for model integration.

For easy access to data, the JTWA provides forecast data in CSV file to airlines.

on 12 November 2024
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