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Abstract: With the progress of China-made large aircraft and natural icing flight test in recent years, air-
craft icing which is dangerous for flight safety, catches more and more attentions from both aviation and
meteorology sectors now. Based on atmospheric temperature and humidity stratification profile, an im-
proved icing potential algorithm with high probability of detection (POD), low false alarms ratio (FAR),
easy application and practicability, is introduced in this article. The algorithm is verified and evaluated
against 26 flight test/pilot reports. It is found that the diagnosed icing potential has high accordance with
aircraft observation, and can give the approximate icing height and area in multiple weather conditions. By

combing surface observation, radiosonde and satellite data, the algorithm is also verified in an aircraft
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natural icing observation experiment in Anqing, and the result shows that the algorithm can diagnose the

particular height of icing level as well as the production and consumption of supercooled water, which has

high consistency with aircraft sounding.

Key words: aircraft natural icing, flight test, temperature and humidity stratification, supercooled water,

aircraft icing
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Table 1 A brief introduction to aircraft icing flight test (pilot) reports
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@ Morcrette C J,Bernstein B C,Wells H,2014. Frequency biases in predictions of aviation icing occurrence: What can we learn from climatolo-
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Fig.1 Correlations between relative humidity (a), temperature (b),

cloud top temperature (c¢) and aircraft icing potential
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Table 2 Contingency table for effective icing
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FAT 26 A v fie K45 vk i kB 100 %6 Y
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A 7 E 45 vk (AR RALI A0 = A R A RS
FAFARFIO Y 2 1] A6 1l € R SR AH 25 UK
AN 2 B AN )R SR AE WY B A AR A vk
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Fig. 2 The icing potential at 925 hPa (a), 850 hPa (b), 700 hPa (c), 650 hPa (d) in Great Lakes,
North America, diagnosed from NCEP reanalysis data of the flight route at 18:00 UTC 1 April 2014
(Black solid rectangle indicates one passing airport, ICAO KMBL; unit: %)
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Skew T-diagram (a) and icing potential profile (b) for 39°N, 83°W in
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Fig. 8 The temperature, relative humidity and icing potential profiles at

Anqing from 08:00 BT 8 to 20:00 BT 9 March 2016

(Black solid line for temperature, unit: C; green and red solid lines for relative humidity against water and

and ice, respectively, unit: % ; and the blue shaded area for icing potential, unit: %)
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Fig. 9 Aircraft observation from “Xinzhou 60” during the first flight on 9 March 2016
(a) particle number concentration of cloud droplet (BCP-N, red) and liquid water content (BCP-LWC, blue) .,
(b) particle number concentration of cloud particles (CIP-N, red) and liquid water content (BCP-LWC, blue),

(c) temperature (red) and height (blue)
(provided by Weather Modification Centre of CMA)
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