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Abstract : Severe convective weather is one of the important factors affecting aircraft flight. In order to reduce the
economic waste of diverting aircrafts and the probability of encountering hazards, it is necessary to accurately
delineate and predict the restricted areas. The first step is to extract the data on the thunderstorm points that af-
fect aircraft flight. The initial polygon of the static flight restricted area is delineated using Graham algorithm.
The change in geometry of the flight restricted area is predicted using the distance—mean method. Markov theory
is introduced to predict the change of the center point position of the flight restricted area through the class state
transfer matrix. The angular increment method is proposed to predict the angular change of the center point of
the flight restricted area. The results show that the prediction accuracy is high and the deviation is low for radar
weather data with low temporal resolution, and the prediction area can be updated in real time. The dynamic
prediction is achieved on the basis of the static flight restriction zone, which makes the prediction results closer

to the actual change.
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Tab.1 Diagram of radar echoes

Grade REF/dBz Color The size of the impact
0 REF<18 Blue Almost no impact
1 18<REF<35 Light blue Mild bumps
2 35<REF<41 Green Moderate bumps
3 41<REF<46 Dark green Lightning
4 46<REF<50 Yellow Ice accumulation
5 S0<REF<57 Orange Severe ice buildup
6 57<REF Red Structural damage
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Tab.2 Partial primary radar data

Longitude
Latitude
117.22° 117.23° 117.24° 117.25° 117.26° 117.27° 117.28° 117.29° 117.30° 117.31° 117.32° 117.33°

38.14° 0 0 0 0 0 0 0 0 0 0 0 0
38.15° 7 0 5 5 0 0 0 6 6 0 0 0
38.16° 7 5 8 8 6 6 6 5 5 5 0 5
38.17° 8 8 8 8 6 6 8 7 7 7 6 6
38.18° 10 10 7 7 7 8 9 9 8 8 10 10
38.19° 10 10 9 9 9 11 11 11 8 8 10 7
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Fig.1 Convex package composed of the above point set
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Fig.2 Schematic diagram of different ranges of REF in
flight restricted areas at the same time
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Fig.3 Schematic diagram of the displacement of the
center point of the flight restriction zone
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Fig.4 Schematic diagram of the change in the angle of the
flight restricted area
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Tab.3 Vertice coordinate comparison of flight restricted area polygons

Latitude 37.10° 37.14° 37.17° 35.94° 35.96° 36.85°
The vertex coordinates of
the polygon at ¢, .
Longitude 116.92° 116.92° 116.93° 117.27° 117.25° 116.93°
Latitude 37.03° 37.39° 37.44° 35.09° 35.09° 35.30°
Predict the polygon vertex
of the t,
Longitude 116.80° 116.91° 116.93° 118.06° 117.99° 117.19°
Latitude 36.83° 36.84° 37.06° 36.63° 35.53° 35.68°
The vertex coordinates of
the polygon at t,
Longitude 116.69° 116.69° 116.71° 118.93° 118.69° 117.41°
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Tab.4 Comparison of prediction results

D x100%

D, x100%

Experiment Accuracy Deviation rate

Experiment 1 71.82% 4.34%
Experiment 2 77.63% 15.88%

The mean of the result 74.72% 10.11%
The mean of the reference!"" 69.41% 24.00%
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