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Abstract

This paper selects runway visual range (RVR) observation data from six measuring points at three
ends of the dual runways at Guiyang Longdongbao International Airport (hereinafter referred to as
Guiyang Airport) from January 2022 to June 2024. Using statistical analysis, it systematically com-
pares the spatiotemporal distribution, differences and correlations of RVR values across runways
and ends, and analyzes the impacts of various weather phenomena on RVR. The results show that:
1) The probability of low RVR is higher on the east runway than the west runway, and higher at the
north ends than the south ends. 2) Measuring point 19 L has extremely high independence in low
RVR probability, while other points are highly correlated with it. From the monthly and hourly RVR
anomaly distributions, 19 L maintains a stable negative mean deviation with gentle extreme fluctu-
ations; other points are less affected, with random impact probability. 3) All points generally show
a synchronous “high-low together” trend, but the monthly variation of low RVR is not obvious.
Hourly distribution shows more low RVR from night to early morning and less from afternoon to
evening, with the peak period delaying as the critical threshold decreases. 4) Among weather phe-
nomena affecting RVR, fog has the highest frequency and greatest impact, both decreasing from
northeast to southwest of the airport. Quasi-stationary front follows in frequency with moderate,
local impact. Short-duration heavy rainfall has very low, slight and random impact. Snowfall has the
lowest frequency but the second-greatest impact, affecting the east runway significantly more than
the west. The findings provide a scientific reference for runway operation selection and air traffic
control at Guiyang Airport under low-visibility conditions.
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Figure 1. Mean and standard deviation of RVR at each measuring point when RVR < 1500 m at any measuring point
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Figure 2. Boxplots of monthly (left) and hourly (right) statistical analysis of RVR anomalies at each measuring point
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Table 1. Synchronization analysis of each measuring point falling below the critical threshold simultaneously

= 1. BN S ERHME T X REENRE LSS 2

fCT R 19R MID1 01L 19L MID2 01 R
1500 \ 70.26% 64.34% 89.20% 73.13% 59.17%
19R 550 \ 75.28% 70.79% 95.58% 83.11% 70.88%
300 \ 68.81% 56.79% 92.77% 71.54% 54.86%
1500 90.64% \ 80.22% 87.36% 84.39% 72.70%
MID1 550 94.48% \ 85.59% 96.08% 94.50% 85.75%
300 85.47% \ 71.30% 91.42% 85.06% 71.00%
1500 81.56% 78.82% \ 79.48% 74.79% 74.71%
0lL 550 92.00% 88.64% \ 94.19% 91.36% 91.70%
300 84.90% 85.81% \ 91.92% 85.46% 81.25%
1500 63.33% 48.08% 44.52% \ 59.22% 46.32%
19L 550 64.34% 51.54% 48.78% \ 62.05% 51.54%
300 46.72% 37.07% 30.97% \ 47.60% 34.63%
1500 77.10% 68.97% 62.21% 87.94% \ 66.33%
MID2 550 82.83% 75.04% 70.06% 91.87% \ 74.00%
300 66.13% 63.31% 52.84% 87.36% \ 64.96%
1500 83.48% 79.50% 83.15% 92.04% 88.75% \
0IR 550 87.51% 84.36% 87.09% 94.52% 91.68% \
300 71.39% 74.39% 70.72% 89.49% 91.44% \
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Figure 3. Monthly distribution of cumulative times when RVR at each measuring point is below the critical threshold
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Figure 4. Hourly distribution of cumulative times when RVR at each measuring point is below the critical threshold
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Figure 5. Boxplots of RVR values at each measuring point during fog events (a) quasi-stationary front weather conditions (b)
short-duration heavy rainfall (c) and snowfall events (d)
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