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Abstract

To address the problems of complex data types, rapid growth of multi-source heterogeneous obser-
vation data, and the limitations of traditional storage architectures in reliability, security and scala-
bility in aviation meteorological services, an aviation meteorological multi-source heterogeneous
data storage and management platform was designed and implemented. The platform consists of
data access, data governance, distributed storage, security protection and service application sup-
port modules, and realizes unified access, standardized processing, centralized storage and secure
management of multi-source meteorological observation equipment and related business data. In
terms of data access, the platform supports multiple communication protocols and heterogeneous
data format parsing. In terms of data governance, a processing workflow including quality control,
spatiotemporal alignment and multi-source data fusion was established. In terms of data storage,
the platform is built on the MinlO distributed object storage architecture, and data reliability is im-
proved by erasure coding and checksum mechanisms. In terms of security protection, the SM2 algo-
rithm and SSL/TLS mechanism are adopted to protect data transmission and access control. Airport
low-visibility monitoring and warning was selected as an application scenario. Himawari-8 satellite
data, numerical weather prediction data, dense automatic weather station data from the meteoro-
logical bureau, and automatic observation data from Shuangliu Airport and Tianfu Airport were
used for validation. The results show that the platform can effectively support collaborative pro-
cessing and application use of multi-source meteorological data. In a typical case, the platform can
provide fog probability prediction 24 h in advance, and the prediction is generally consistent with
observations. The results indicate that the proposed platform can provide a stable data foundation
for intelligent aviation meteorological services.
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Figure 1. Data acquisition workflow
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Figure 2. Data processing workflow
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Figure 3. Workflow of experimental data sources and sample construction
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Figure 4. Study area and distribution of automatic observation stations

E 4. ARXES BRI S5 HREE

DOI: 10.12677/sea.2026.153036 389 OISR


https://doi.org/10.12677/sea.2026.153036

w
=
CH
<

NE TR, 2 1 FIH T ASHT SO A ) 5 SRR IR S LA L. FTRVE Y, AN AR
FERS IR P 33 25 (8) 7y 2 S B 2R TT I AFAE W 2 5, MBI T s R Bl 55 5080 1) 22 U S R

Table 1. Experimental data sources and their characteristics

1. LEHIRIRSHE A
HmRA BARRIR R R PEER LBNFHE N ERESRER BROPER  EEETE

ECE NN

— FEIL8 S5 THAE . N EIRS A= kUL . —
TR PR SRR (H8) 10 min (Snapshot) 10 min B TR
. - Lttt {E 9B g
H{E T TR} ﬁﬁgfﬁ\ﬂi’; H 60 min (Linea:i(i:;t)erpola- 10 min IRk 25 o) }E{mg}i s
[ KGR . 10 7383 ) °F . N IR R
WIS emmaws) 1™ fMovingAvg 10T I o s
SAATREHL 10 5% T
GIEZRIRIE e SR S R I min W T 10 min MRS e e
AYE(AWOS) (Moving Avg) voOVEY

A EE RIS A 5 25 0~200m. 200~500 m+ 500~1000 m. 1000~5000 m 1 5000 m LA b, DA%
AN [ BE LS SR M S I8 AT IR 25 57 o FE T P S WA HEILAE AR, X 2023~2025 A& Z= LA K%
LTS 24 h BE WERRHET S, BEARBE AWK 5 Fiw.

- RE L S5 A A R & A

18000 16800
16000

14000 13440

12000

10000

8000

6000 5040

4000 3360
1680
2000

0

0-200m 200-500m 500-1000m 1000-5000m 5000mEk
BEREER (m)

Figure 5. Distribution of sample numbers by visibility category
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Figure 6. Fog probability map for tianfu airport and shuangliu airport on 5 December 2025
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