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SUMMARY 

This paper presents an introduction to and details of the runway surface temperature and 

frost prediction information services provided in the Republic of Korea to support airport 

stakeholders’ decision-making. 

 

1. INTRODUCTION 

 

1.1 ICAO PANS-MET Chapter 8 states that the meteorological authority shall provide 

operators and flight crew members with meteorological information on factors affecting aircraft 

operations, including icing. Accordingly, the Aviation Meteorological Office (AMO) of the Korea 

Meteorological Administration (KMA) provides aviation impact-based forecast services during the 

summer and winter seasons each year to support decision-making by airport stakeholders and the safe 

operation of aircraft. 

 

2. DISCUSSION 

 

 Runway Surface Temperature Prediction Information Service 

 

2.1 AMO developed a prediction equation for runway surface temperature to support 

decision-making on runway watering operations, which are conducted in summer to prevent runway 

pavement damage and increased landing distances due to elevated runway surface temperatures. Based 

on this equation, AMO provides the runway surface temperature prediction information service to 

airport stakeholders. 

. 

2.2 The prediction equation was derived through multiple regression analysis using 

observations of runway surface temperature at Incheon International Airport, along with observations 

of air temperature, cloud amount, wind speed, and relative humidity. Regression-based runway surface 

temperature prediction information was then produced by applying the equation to MOS values. 

Following verification and refinement, the developed prediction equation was first applied to Incheon 

International Airport in 2019 and its application was later expanded to seven civil airports, as well as 

Gimhae International Airport. 
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2.3 Prediction information is produced twice daily at 0000 and 1200 UTC and provides 

predicted values for the 0000-1200 UTC period of the day. Since runway watering operations are 

conducted at the discretion of the airport operator when the observed runway surface temperature 

reaches 60℃ or higher, predicted values of 48℃ or higher are displayed as the Caution level in orange, 

and those of 50℃ or higher are displayed as the Danger level in red. 

2.4 Forecasters at each airport refer to this prediction information, compare it with MOS 

prediction values, and comprehensively assess whether precipitation is expected the following day. 

They then include phrases related to runway surface temperature in the aerodrome weather information 

provided twice daily at 0800 and 2100 UTC, thereby   providing the information to airport stakeholders. 

This information is provided annually from June 1 to September 30.  

 

2.5 The regression-based runway surface temperature prediction equation is improved 

annually using runway surface temperature observations and observation data from the Aerodrome 

Meteorological Observation System (AMOS). In addition, NWP model–based runway surface 

temperature prediction information for Incheon International Airport has been under development, 

verification, and refinement since 2024, with plans to expand the service to the remaining airports.  

Further details on the runway surface temperature prediction information service, including the display 

method, verification results, and information delivery method, are provided in Appendix A. 

 

 Aircraft Frost Prediction Information Service 

 

2.6 ICAO Doc 9640 (Manual of Aircraft Ground De-icing/Anti-icing Operations) states 

that de-icing/anti-icing operations are required when ice, snow, slush, or frost is present on critical 

aircraft surfaces. Based on this guidance, AMO developed an aircraft frost forecast method in response 

to growing user demand for forecast information on frost to support decision-making on de-icing/anti-

icing operations. AMO provides the aircraft frost prediction information service using this method. 

 

2.7 Weights were calculated for each factor using frost observations at Incheon 

International Airport, along with observations of air temperature, wind speed, cloud amount, relative 

humidity, and diurnal temperature range.  Aircraft frost prediction information was then generated by 

applying MOS values. After undergoing trial operation at Incheon International Airport starting in 2021, 

followed by verification and refinement, the service is currently provided at Incheon, Gimpo, Muan, 

and Ulsan airports. 

 

2.8 Prediction information is produced twice daily based on MOS data issued at 0000 and 

1200 UTC, and it takes approximately four hours for the final data to be displayed. The information 

shows the hourly probability of aircraft frost occurrence from 1500 to 2200 UTC on the following day, 

as well as the average probability of aircraft frost occurrence during the 1500-2200 UTC period. It is 

provided in two levels—Caution (orange) and Danger (red)—with the threshold values for each level 

varying by airport. 

 

2.9 Forecasters at each airport refer to this prediction information and include phrases 

related to the occurrence of aircraft frost in the aerodrome weather information provided twice daily at 

0800 and 2100 UTC to inform airport stakeholders. This information is provided annually from 

November 1 to March 31 of the following year. 

 

2.10 Aircraft frost prediction information is improved annually, with plans to expand the 

service to the remaining airports.  Further details on the aircraft frost prediction information service, 

including the display method, verification results, and information delivery method, are provided in 

Appendix B. 
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3. ACTION BY THE MEETING 

 

3.1 The meeting is invited to note the information contained in this paper. 

 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ 
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APPENDIX [A] 

 

1. Latest Verification Results for the Improved Regression-Based Runway Surface Temperature 

Prediction Information 

 

 
 

 
 

Figure 1. Verification results for the improved regression-based runway surface temperature 

prediction in 2024 (Before improvement: blue; After improvement: red) 

 

Verification Result Before After 

Mean Bias -2.14 0.00 

RMSE 5.38 4.94 

POD 0.83 0.91 

CSI 0.77 0.80 

ACC 0.81 0.83 

Table 1. MOS verification result after improvement in 2024 

 

2. Latest Verification Results for the Improved NWP Model-Based Runway Surface 

Temperature Prediction Information 

 

 
 

 
 

Figure 2. Verification results for the improved runway surface temperature prediction based on the 

NWP model (KIM-Applied) in 2024 (Before improvement: blue; After improvement: red) 

 

Verification Result Before After 

Mean Bias -9.09 0.00 

RMSE 10.1 4.37 

POD 0.00 0.88 

CSI 0.00 0.72 

ACC 0.43 0.81 

Table 2. Post-improvement verification results for runway surface temperature prediction based on the 

NWP model (KIM-Applied) in 2024 
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3. Display Method 

 

 
 

Figure 3. Example display of runway surface temperature prediction information for airports 

nationwide 

 

4. Information Delivery Method 

 

 
Figure 4. Example of phrases included in aerodrome weather information 
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APPENDIX [B] 

 

1. Verification Results for the Improved Aircraft Frost Prediction Equation (at or above the 

Caution level) 

 

Classification 
Incheon airport Gimpo airport Muan airport Ulsan airport 

Before After Before After Before After Before After 

POD 0.08 0.55 0.25 0.51 0.50 0.53 0.48 0.55 

CSI 0.07 0.44 0.24 0.48 0.50 0.50 0.33 0.45 

FAR 0.67 0.31 0.10 0.11 0.00 0.11 0.48 0.30 

ACC 0.91 0.82 0.62 0.77 0.91 0.86 0.85 0.88 

Table 3. Post-improvement verification results in 2024 

 

2. Threshold Values for the Aircraft Frost Prediction Equation 

 

Classification 
Incheon airport Gimpo airport Muan airport Ulsan airport 

Before After Before After Before After Before After 

Caution Level 63 44 74 84 56 53 30 27 

Danger Level 68 48 82 88 58 58 33 30 

Table 4. Threshold values for the aircraft frost prediction equation by airport 

 

3. Display Method 

 

 
 

 
 

Figure 5. Example display of aircraft frost prediction information by airport  

(left: hourly occurrence probability; right: average occurrence probability during the 0000 to 0700 

KST period) 

 

4. Information Delivery Method 

 
Figure 6. Example of phrases included in aerodrome weather information 

 


