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Abstract

Guiyang Airport is located in a complex-terrain region of the Yunnan-Guizhou Plateau, where
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single-source observation is insufficient in both coverage and coordination. Taking high-impact
weather as the main thread, this paper builds an integrated three-dimensional collaborative obser-
vation system for the airport. First, according to civil aviation regulations and ICAO standards, the
observation scopes are quantified: the aerodrome area is defined as an 8 km radius around the ref-
erence point, and the approach and take-off climb area as a rectangle of 10 km (E-W) by 16 km (N-
S) centered on the same point. Second, to fill the gaps of the existing equipment layout, a wind lidar,
alaser disdrometer, a tipping-bucket rain gauge and a frost/ice detection and warning system were
deployed. Third, collaborative observation and data fusion strategies are established respectively
for four types of high-impact weather: convective weather, freezing and icing, wind elements in-
cluding low-level wind shear, and fog. Verification against the radiation fog (partial fog) episode of
13~15 November 2025 shows that, compared with conventional observation, the collaborative strat-
egy extends the lead time of fog-onset warning from 20~35 min to 40~55 min, advances dissipation
identification from about 10 min to about 25 min, reduces the visibility identification error from +200
m to within +70 m, raises the accuracy of onset/end timing from about 65% to over 88%, and in-
creases data completeness from about 80% to over 98%. The proposed method provides a reference
for aviation meteorological support at airports with similar plateau and complex terrain.
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Table 1. Main observation equipment and datasets used in this study
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Figure 1. Observation scopes of the acrodrome area (purple dashed line) and the
approach and take-off climb area (red dashed line)
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Figure 2. Layout of the observation equipment at Guiyang Airport
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Figure 3. Real-time collaborative gap filling by the airport radar (left) and the municipal meteorological bureau X-band radar (right)
E 3. T R(D)SHRRE X KEFEEH) MEHERR

2N IE S SR IS AT DA OO TR I, ATORAMER A AEIR A (BAR L) 3 km. TEE 500 m B R)
PRIE X TR TSI BB RRE T3 TSR & B S PR SERY, RS Z =aR" X &IA [ Z-R IS0
DAL, AT FEEARAT 2% DX A 0 i 22 0 A, ARFE T R R B ik P i 43 i A s i H w51 %8l
TR IAK B B ST RHT F (IR 30's, f1FH 0°~607), &[T R . VIL. = AE K AT SRR AE )

DOI: 10.12677/ag.2026.1610136 1546 HOERAL R


https://doi.org/10.12677/ag.2026.1610136

W eg <5

VKB SR SR EE K, JREE A IURIRSHAE R, L3

min $25 £ %) 25 min.

WA E H 3187 K (5 4), IKETESLRTE 2] 10

NSTORM_LRM(5:2;
2022/08/1713:

A
S

g
o
2
E
]
S
2z
2
B
2
T
13

Figure 4. Schematic of collaborative RHI scanning by the municipal meteorological bureau radar (left) and the airport radar (right)
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Table 2. Quantitative criteria for rainfall intensity at Guiyang Airport
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Figure 5. Data interfaces of the laser disdrometer (left) and the frost/ice detection and warning system (right)
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Figure 6. Display interfaces of the wind lidar (left) and the wind profiler (right)
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Figure 7. ERAS geopotential height and 10 m wind field (08:00 BJT on 14 Nov 2025, unit: gpm): (a) 500 hPa; (b) 700 hPa;
(c) 850 hPa; (d) 10 m wind
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Figure 8. ERAS time series of 2 m temperature, dew point and boundary-layer height (a) and the vertical temperature cross-
section (b, unit: °C)
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