=i 25-50-03-15 The Journal of Korean Institute of Communications and Information Sciences *25-03 Vol.50 No.03
https://doi.org/10.7840/kics.2025.50.3.519

FT7VIAR AT 9T 4D =71 dold FHAEe

4D NARAE-Weather Data Platform: Advanced Distribution
Service for Aviation Weather Information

Jiyeon Kim®, Sang-il Kim", Do-Seob Ahn", Hoon Choi

B s A 3 AIZ(NARAE) #1905 913 4D =714 wlole] Ee] wiEAfn| 2 ARl di3)
oAl Slek @] R A SRS SfE AR FAbel] wet wWels TP RE AARke R 3 Algeke
SYE2] FaAe] i slen, Ak 4D 71 dHleole SES #I7Al slEAE|S, APL vl AH]
TEAA E AIE S 7R 8l Al A(ET o] FES F7] 27 Al uE
& VA RS AlFeh, 30417F ool AARA oS 714 dlolelst YAl St 7 g5 ol E Al
t}h ol2dl o5 dolH= ] &% T AT 5 e e ARl Fefstar, 3 oAl F&
Aghs vk & = AL FaLs WAL 3 %"éz} T R AR aGellA ] e kadk
I BEAE A7) S1E 282 4D vz dlelE EHEe] Tl TS AIBL, oI’ ve £33
of 7aE A wEAR| S, APL HiE AR Y A4 Hﬂi Au)zell el AAS] 7]E3ik

l‘

2
U
3

oX, ri' ol u{w N

-

FIE : Lig7| 4, HIE7|8E HAT(EE X|MT |8 5T A
Key Words : NARAE-Weather, Trajectory based, Region of Interest Based, Point based, Aviation Weather

ABSTRACT

This paper discusses the development of the distribution service for the 4D NARAE-Weather data platform,
designed to support the next-generation air traffic plan (NARAE). The need for a platform that provides
real-time, integrated weather information, which changes dynamically across time and space, has emerged to
ensure the safety of aircraft operations. The proposed 4D NARAE-Weather data platform facilitates efficient
weather  information delivery through legacy distribution services, API distribution services, and
subscription/publish distribution services. This platform provides customized weather information based on
aircraft flight trajectories, offering more than 30 hours of deterministic forecast data and machine
learning-based probabilistic forecast data. These forecast data play a crucial role in identifying potential hazards
during flight and supporting operational decision-making. This paper presents the functional composition of the

4D NARAE-Weather data platform, which is designed to enhance the safety and efficiency of aircraft
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operations for various user groups, including airlines, air traffic controllers, and airport operators. Additionally,

it provides detailed descriptions of the legacy distribution service, API distribution service, and

subscription/publish distribution service, which are implemented by combining the platform’s functionalities.
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Table 1. Daily Storage Capacity of NARAE-Weather
Numerical Prediction Data

Classification Capacity | Product Generation
(MB)/Day Cycle (Hours)
Single Forecast Data 780 1
Post-Processing
Model-Based Data 480 L
Post-Processing
Diagnostic Statistical 1 1
Data
Airport Probabilistic
101 1
Forecast Data
Airspace Probabilistic 381 6
Forecast Data
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Table 2. Aviation Weather Elements of NARAE-Weather

Classification Weather Elements Service Area

Temperature, Humidity,
Wind Direction, Wind
Speed Incheon FIR,
Precipitation Type, Approach

Post-Processing Cloud Ceiling, Control (South
Model-Based | Visibility (VIS), Wind | Korea), Airport
Data Shear, Microburst,
Turbulence, Icing

Zonal Wind (U),
Meridional Wind (V),
Wind Direction, Wind | Airport ARP

Speed, Temperature, | (Civil Airport,
Dew Point Military
Temperature, Humidity, Airport)

Visibility (VIS), Cloud

Ceiling, Cloud Amount

Single
Forecast Data

Post-Processing
Diagnostic
Statistical Data

Wind Shear, Strong

Airport . s Approach
rpu . Wind, Low Visibility, PP
Probabilistic - Control (South
Cloud Ceiling, Cloud
Forecast Data Korea)

Amount, Temperature

Airspace
Probabilistic
Forecast Data

Turbulence, Icing,
Convective Area, ASIA
Freezing Altitude
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Table 3. Input Parameters for 4DT API

Input Parameters for Trajectory-Based Data Extraction

- Trajectory Information:
Latitude (°N), Longitude (°E), Altitude (hPa or
feet), Target Time (Year/Month/Day/Hour/Minute)
- Surrounding Area (Buffer) Information:
Specific range around the waypoint
- Aviation Weather Elements (Table 2.)
- (Optional)Required Threshold for Aviation Weather
lements

Langimac

. 4DT API &% =43}
. Conceptual Output Visualization of 4DT API
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Table 4. Input Parameters for ROI API

Input Parameters for Region-Based Data Extraction

- Area (Rectangle):
(Left, Top) Latitude (°N) / Longitude (°E), (Right,
Bottom) Latitude (°N) / Longitude (°E)

- Target Time: Year/Month/Day/Hour/Minute

- Altitude Range: hPa or feet

- Aviation Weather Elements (Table 2)
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Fig. 12. ROI API Test
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Fig. 13. Conceptual Output Visualization of 4DT API
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Table 5. Input Parameters for POI API

Input Parameters for Point-Based Data Extraction

- Location:
Latitude (°N), Longitude (°E), Altitude (hPa or feet)
OR Domestic Airport Name((e.g., RKSI-Incheon
Airport)

- Target Time Range:
(START)Year/Month/Day/Hour/Minute
(END) Year/Month/Day/Hour/Minute

- Aviation Weather Elements (Table 2)
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= srashe] 7|4 - Distribution Data Request Conditions:
e Area of Interest, Specific Aviation Weather
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-5 ks - Distribution Request Method:

Table 6. Example of Subscription/Publish Distribution
Service Request Information

Subscription/Publish User Request Information

Distribution Data List
Distribution Start Date
(Optional) Distribution End Date

Event-Based (includes upon request), Periodic
(includes schedule)

Distribution Criteria:

Always, Upon Source Change, Upon Update
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