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SUMMARY

In order to enhance the utilization of weather information by air traffic controllers, the
Republic of Korea has delineated a strategy to enhance aviation weather information and
introduce the concept of integrated weather information support through comprehensive
interviews and surveys.

1. INTRODUCTION

11 To improve the accessibility of aviation weather information for users, there is a necessity
to transition from a producer-centric model to a consumer-centric approach in aviation weather services.

1.2 The Aviation Meteorological Office (AMO) of the Korea Meteorological Administration
(KMA) has devised a tailored weather information support framework to facilitate the timely utilization
of the most current weather data in air traffic control, which serves as the linchpin for safe aviation
operations.

2. DISCUSSION

Derivation of Directions for Enhancing Aviation Weather Information

2.1 By conducting face-to-face interviews and surveys targeting air traffic controllers, we
gained insights into the current utilization of aircraft weather information during air traffic control
operations, enabling us to identify three avenues for enhancement: (1) integrated display of dispersed
information, (2) customizable weather information selection, and (3) proactive update notifications.
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[ Current Utilization Status of Aircraft Weather Information in Air Traffic Control Operations ]

Status (As-1s)

Inconvenience (Gap)

Directions for Improvement
(To-be)

Dispersed weather

Streamlined display based

Checking various > | _
Information | weather sources across information on control tasks
Collection multiple display > Difficulty in accessing
systems requisite information Capability to select
Limited information _ pertinent weather
Information |  availability in both | ), Lack of information items and
Content abbreviated and detailed information details
comprehensive formats
Update Contingoug reaI]:time . Chal_ler)ges ri]n isolating and Prompt notification of
Cycle monitoring of a verifying the most recent critical weather updates

plethora of data

weather updates

Establishment of Fundamental Principles for Weather Information Support

2.2

We have formulated the foundational principles of weather information support in

alignment with the objective of enhancing aviation weather information. The initial principle
emphasizes the provision of tailored information for each operational scenario. Our approach entails
delivering information of high-frequency utility or significance consistently, while judiciously
supplementing with additional data during occurrences of pivotal weather phenomena. To achieve this,
we conducted a thorough investigation into the requisite weather information for each control service.

[ Weather Information Requirements for Each Control service ]

Always During Phenomena
- Real-time updates on rapidly changing winds and
convective cloud intensity and position
- (Airport) Wind direction, wind speed, |- Upper-level wind conditions at the airport (within
Control visibility, ceiling, atmospheric| 3,000ft)
Tower pressure, etc. - Hourly airport forecasts
% AMOS, LLWAS, TDWR - Prompt notifications of significant weather changes
% Visibility and instrument flight standards, airport
advisories, special observations, etc.
. (Airport) Wind direction, wind speed, | Location and classmcatl_on_ o_f convective f:louds
A o . | (e.g., thunderstorms, hail, icing), along with cloud
visibility, ceiling, atmospheric . 2
top altitudes and movement directions
Approach pressure, etc. - Hourly airport forecasts
Control | - (Airspace) Wind direction and speed at y airport 1o .
. : - Prompt notifications of significant weather changes
various altitudes 5 Visibility and instrument flight standards, airport
% AMOS, LLWAS, TDWR, website = VISIOIILy and mstrument Hight § S, alrpo
advisories, special observations, etc.
- (Airport) Wind direction, wind speed,
Area atmospheric pressure - Location and classification of convective clouds
- (Airspace) Wind direction and speed at | (e.g., thunderstorms, hail, icing), along with cloud
Control ; . . 20
various altitudes top altitudes and movement directions
X AMOS, website
2.3 The second principle underscores the integration of display. Our objective is to amalgamate

diverse display systems into a singular interface, facilitating seamless and intuitive access to requisite
weather information for each task.

3. ACTION BY THE MEETING

3.1

The meeting is invited to note the information contained in this paper.
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[Interview Results on Air Traffic Controller Weather Information Utilization Status and Improvement
Requests]

o Interview Summary: From August to September 2023, a comprehensive survey was conducted
among personnel responsible for various air traffic control services (control tower, approach control,
and area control) at the Seoul and Jeju Regional Aviation Administration and Incheon Air Traffic
Control Center, focusing on the current utilization of weather information, essential meteorological
elements for each service, and enhancement requisites.

Control Tower Approach Control Area Control
Means of
Accessing AMOS, LLWAS, ATIS, TDWR, control radar, AMOS, website
Weather website LLWAS, website
Information
Essential wind direction, wind wind direction, wind speed, Qlﬁﬁflzltagﬁre\sle?l\j\clji?ds
speed, visibility (RVR), | visibility (RVR), precipitation » PP .
Elements . ] * Required when flying
wind shear clouds, wind shear
below FL140
Additional METAR, airport forecast . . . .
Elements (website) airport forecast (website) airspace forecast (website)
Element instrument or visual flight hazardous clouds hazardous clouds
Change phase, low visibility % Controller's arbitrary % Controller's arbitrary
Threshold procedures judgment is challenging judgment is challenging
Alarm
Function not required except for wind shear (TDWR, LLWAS) unnecessary
Necessity
When AMOS checked regularly;
Weather - X . . )
.~ .| other information provided upon pilot request upon pilot request
Information is upon pilot request
Checked pon p g
LLWAS: Display observation information within 10
minutes
% Provide observation information to pilots within 10 minutes
AMOS: Display identification of hazardous cloud types, cloud base, and
Improvement . . -
Requests m_strument and visual cloud top height
flight phase threshold % Assist in determining hazardous clouds using weather radar
changes and satellite images
wind information on .
takeoff and landing routes upper-level winds (per 3,000 ft)
Required Forecast Information
airport cloud base movement of hazardous
. . . o movement of hazardous
altitude, runway direction clouds, runway direction
clouds
changes changes
Streamline display screens (by integrating information
Others display)
Minimize manipulation to verify information upper-level winds crucial
Limit AMOS to information display functions (limited In winter; convection
operation) clouds crucial in summer
Maintain the current design as much as possible (preferably an
adapted display system)

APX.A-1
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[Survey Results on Air Traffic Controller Weather Information Utilization Status and Improvement
Requests]

o Survey Overview: In Sptember 2023, a comprehensive survey was conducted among 59 air traffic
controllers from the Seoul, Busan, Jeju Regional Aviation Administration, and Air Traffic Management
Office, focusing on frequently used meteorological elements and points of improvement in the current
display system.

o Frequently Used Meteorological Elements: Wind direction (85%), wind speed (83%), visibility and
atmospheric pressure (73%)

o Important Meteorological Elements: Wind direction, wind speed, visibility, atmospheric pressure, and
convection clouds

< Priority Index of Weather Elements for Each Control Service >

Control Tower Approach Area Control Overall
Control

Snowfall 3 2 3 3
Precipitation 3 3 7 4
Wind shear 4 4 0 3
Atmospheric pressure 4 5 7 5
Turbulence 1 1 5 2
Convective clouds 1 3 9 4
Freezing altitude 0 0 0 0
Visibility 8 8 2 7
Ceiling 5 5 4 5
Cloud cover 2 2 2 2
Icing 0 1 1 1
Wind speed 9 8 6 9
Wind direction 9 9 5 9

x C] High (9-7) E Medium (6-4) E Low (3-0)

% The priority index is calculated using the Min-Max Normalization method, assigning integer values
from 0 to 9 based on the controllers' high “usage” and “importance.”
% Index calculation formula = (importance of each meteorological element* - minimum value) / (maximum
value - minimum value) x (maximum integer value)
* Importance of each meteorological element: (usage of each element) + (importance of each element) /
number of survey participants

o Frequently Used Display Systems: (in the order of) AMOS, ATIS, LLWAS, website

o Shortcomings of the Current Display System: Scattered weather information and lack of detailed
information, etc.

o Directions for Improvement: Real-time information updates, consolidation of necessary weather
information on one screen, addition of user selection (filter) function for necessary information.

o Additional Display Elements Required: Altitude correction values for all airports on the map, wind
direction and speed by altitude, CB (or cloud) distribution by altitude, etc.

APX.B-1
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[Draft for Integrated Weather Information Support System]

o Integrated Weather Information for Control Tower Support

[ Glide Path Upper Winds ] 1on|

]
1

: * [ 16RA GLIDE PATH WIND |
h|  3.000ft 280/32kts
1

1

1

1

1

2,000ft"290/28kts
1,000ft 290/26k]

Display Screen Content
ANZH(RKSI)
RUNVIAY NO.2 RUNWAY NO.1
" "
0 280 30 B30 0 29 30 The current AMOS
) g Py information
During (wind direction,
Normal 24 N6 R0S TO| 24 26 LOT HOB 24 06 ROS TOB| 24 206 L05 HO9 wind speed,
Operations visibility,
10107 2085 24500 | 10106 2984 NCD 10107 2085 24500 | 10106 298 NCD atmospheric
pressure, etc.)
MET REPORT RKS! 120530Z WIND RWY 33R TDZ 320/07KT VRB BTN 280/ AND 350/ END 290/08KT VRB BTN 260/ AND 320/ RWY 33L TDZ 340/07KT VRB BTN 300/ AND 360/ END 290/08KT VRB BTN 260/
AND 340/ RWY 34R TDZ 300/07KT VRB BTN 270/ AND 330/ END 300/08KT RWY 34L TDZ 320/07KT VRB BTN 280/ AND 340/ END 310/08KT CAVOK T28 DP20 QNH 1010HPA QFE 1010HPA ALT 2985 TREN
D NOSIG=
s ISR Aviation Weather Quick View by 3137|4%
(D Real-time
weather conditions
around the airport
- Wind shear,
thunderstorm
location, and
intensity
= < 3 FHHIY FH > .
- -r BRI~ o= il X LLWA.S, fadarbased
[ [ T E - Cloud information at
| Location 085- osition R
(—S—%I'_E) 34,000ft R T N TN N the nearest location
(2% 1K) 01,000ft 160 | WSA | 25+ | RwY | 270 19 L.
(OI%E*) i%“l:kg‘ir o B o o T [ upon clicking a
L itl 3 + W 1 g .
D 1 1 ) - »T I[LLWAS Alert Record in 10mi ' SpeCIfIC Iocatlon
uring 1 in 10mins | | I .
- e : Time ) Alert o et Direction Spezd: x Utl]lZ]l’lg SatCllltC and
Significant e et L ° | radar information to
Weather i Wi w5 v m |z || determine cloud top
[ 1005 | 330 | weA | 2+ | M | 240 | 2 ! i
Events ! 108 | weA | 25+ R [ a0 | 3 | alfitude

(2) Real-time wind
shear monitoring
and records within

10 minutes
> Basedon LLWAS

(3) Upper-level wind
information for
take-off and
landing paths (GP,
glide path)

3 Based on KLAPS or

WISSDOM

APX.C-1
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Display Screen Content
(4) Recently updated
] / PETET RIS weather
— ; [ LLWAS Alert ] 1011 KST |nf0rmat|0n
/ ot % | T | e | 1| S 5 METAR, SPECL, TAF,
21 &) 34,000t 3RA | WSA | 25+ | R 270 9 . .
EgX‘II'_E; 01,000ft 16D | WA | 25+ R:‘:: 270 19 allrport.wamlqgs, ch'
N ©Ol88H) 2F 10kts A [WA [ ose [ w [ 260 [ 3 % Displaying notifications
: {&'% (¥ZFBE) TS wiith £ e S WL 2 only; details are
Airport i available in Pop-up
based on settings
Forecast
Display (5) 1-hour or more
S R S, detailed airport
i forecast
E % Based on TAF
! % Items to review:
| including Nurmerical
Aviation Weather Quick View by 3F712%~ models-based,
hazardous weather
scenarios
H / ] < 3 FHIY PE >
- \ [ LLWAS Alert ] 10:11 KST 1
/ Runay [ Gaine/ | Bent | H @ Screen dISpIay
& Location et Loss- | Position econ ol SettingS
(211E) 34,000ft RA | WSA | 25+ | Rwy | a0 | 19 |
(X1 E) 01,000ft D | WsA | 25+ | Rwy | 20 | 19 || -
g (Orllé;':’%f) 55 10kts T6LA | WSA | 25+ | IMF | 260 | Weather
0| (=7F) TS with 22t B 2 information display
. and alarm selection
Nesting - Controllers’ feedback
Settings % Feedback is regularly
collected
(7) Quick-change
tab for display
SR P i screen
Aviation Weather Quick View by 37|43

APX.C -2
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< LLWAS Records > .
S Records Wind > Forecast >

[ Customized Display ]

¥ ) ! 3 <3 THuE AY >

13
123 25) 34,0000
(2% 1 %) 01,0007t
(01 EYE) 25 10kt

o .| ¢
AR AJ? &
At Ly M| 0 'l

= el

Aviation Westher Quick View by SS714%

. <AMOS + LLWAS + GP -
<AMOS + TDWR + Airport Forecast > s S GP Upper
level Wind >

Display Screen Content
[ Modular Weather Information ]
Ve w{sj'isu 2 : . .
-:-.-n']gzrsmu B T l.:. ™ '“- :':-r mnaw | i
LI | E
W6 G T D4 W6 L0 KOS T MR E
o 0D M5 W WA
0| s A M w m = W w3
< AMOS > < LLWAS >
WS At | i1 kT G Palh Lgped Wandi | T f ™ W W o®m om oW oW oW
::": kst ':I J:_'" Dcn | Tomd hi- 1A G P WIND | N N
s TWa| 5 | - 000 2903 o R N dularizati
= ,.:_ [ & | o ) .I.A:Gl_l\_.jlul--.. - ”4‘&&‘;’.\’“«(("%&\&&& Modu arlZ&tIOI':I
) w W] o (W w L ~->-- M s allows for flexible
Customized AN ERLEE R PR i
Disola and selective
Py < GP Upper-level < Hourly Airport deployment for

each user or task

APX.C-3
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o Integrated Weather Information for Approach and Area Control Support

Display Screen Content
(1) GIS-based
information
- Routes, airspace, and
tracks (ADS-B)
(2) Location details
- Upper -level wind by
, I ——
! = Netazea <BYIMHEE> i
i |_=—7<T [ Brief Airpo;tQWeatheor Info.] 1ol aIFltUFie upon )
! | (231 E) 34,000ft [ZB8] 3% [ 25 [ NB | clicking a specific
! A (82X 1K) 02,000t N OoH [ 330 13 8000 | 2984 || location
| (B7P4R) TS with 24t V[ 32 [ 20 [ 7 | 600 | 2982 |
i A (01S4E) 55 10kts S [TEF [ sw | e | 700 | 2083 Jf| ¢ KLAPSorWISSDOM
I | .
: (3) Airport weather
_ . information
During : - AMOS ata
1
Normal : =z selected airport
Operations | | & EpTEyTEy within airspace
| (FL200) 240/48kts
: (FL150) 260/28kts () Vertical cross-
A (10,000ft) 240/30kts |- .
! - section of route
(711, e N Vie-— 0 | N S
i - Wind direction,
1 -
: wind speed, cloud
T base, and cloud
top altitude (when
CB clouds are
present) by
altitude along a
selected route,
efc.
(5) Location details
m _________ -_‘W' = Detai Ied eChO
A | v ) <355 > . .
[ Echo HE | | 5—< [ Brief AirporKOWeatheor Info.]  1010ksT (C|0ud) information
(2F 1) 34,000ft '\ [38¥] 3% [ =2 [ N8 [aw PP
9 oA (X 1K) 02,000t | SUOE a0 [ 13 | 8000 | 2084 ataspeuﬂc
[iof (R718E) TS with 24 | ! FE | 20 | 1 | 60 | 2082 location
i
‘ A2 fr o s 1 B8] % Cloud top altude,
© ‘ a6 cloud base altitude,
. fi«é() phenomenon (TS,
Location 1o @ hail, etc),and
; ADs-B @O movement direction,
Details 3 y: SIGMET () etc
0 A= Hrzt ] 2 \V N ipmmm—] AIRMET () : A
"W | (rL200) 240/88Kts | /) e T A VSZTVEQA% ® Screen display
(FL150) 260/28kts |, : \ N\ 1 PrREP O settings
(10,000ft) 240/30kts \ - R A .
 E—1 K - Weather information
- display and alarm
‘ 7 selection
Aviation Weather Quick View by 37|43 | |- Controllers’ feedback
% Feedback is regularly
collected

APX.C-4




