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STEP 1: E B KES

Cloud phase COD Icing mask
Clear - No icing
Water All No icing
SLW COD > 1.0 Icing
SLW COD =10 No icing
Ice COD = 6.0 No icing
Iee COD > 6.0 Unknown

_J
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\
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1. Z,=Z +(T,-27315K)/65.

Moist-adiabatic lapse rate: 6.5
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3. Z,=27,-Az.
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4. SLWP=LWP (Z,=Z2,) and
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STEP 3: sTE&EfGKIEX

IP = 0.252 log,,(SLWP) — 0.110 (R, < 5um)

Linear interpolation  (5um <R, < 16 um)

IP = 0.333 log,,(SLWP) — 0.015 (R, > 16 um).

IP > 0.4 Low
0.c <IP<0.7: Medium
P<0.7: High

N

STEP 4: HEKEBE
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STEP 5: B FIT Index

FIT index Description
-7 No retrieval/bad data
-9 Missing data/other
0 No icing
1 Unknown
2 Low probability of light icing (daytime
only: SZA < 82°)
3 Medium probability of light icing (daytime
only: SZA < §2°)
4 High probability of light icing (daytime
only: SZA < §29)
s High probability of MOG icing (daytime

only: SZA < 82°)
Icing possible (Nighttime only: SZA = 82°)
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Applications of Himawari Satellites for Monitoring

Flight Icing Threat

Yu-Chun Chen, Yi-Chiang Yu
National Science and Technology Center for Disaster Reduction, Taiwan
Abstract

This paper presents the real-time operation of the National Science and Technology Center for
Disaster Reduction (NCDR) in monitoring flight icing threat using observations from Japan's
Himawari satellite. Flight icing is a major safety hazard in air transportation, referring to the
phenomenon of supercooled water rapidly freezing into ice on the surface of an aircraft during
flight, which may lead to a decrease in flight performance or even loss of control. In collaboration
with the Academia Sinica, the NCDR has developed the "Advanced Himawari Imager Cloud
Science Data Retrieval Package" (AHICSDRP) to retrieve cloud physical parameters, such as cloud
top temperature, cloud phase (iced or liquid), water path, and cloud droplet effective radius, from
Himawari satellite observations in conjunction with thermodynamic information from the NCEP
GFS global forecast data. These data are used to estimate the probability and intensity of icing, the
height range of icing, and to generate the Flight Icing Threat Index following the method developed
by Smith et al. (2012) for convenient application in flight operations. This information is crucial for
pilots to plan flight routes and perform necessary de-icing operations.

To transform these technological achievements into practical monitoring and warning services,
the NCDR has established a complete real-time flight icing threat monitoring and display operation.
This operational procedure begins with the automatic receiving of real-time Himawari’s
observations from the Central Weather Administration every 10 minutes, followed by real-time
cloud retrieval and calculation of various flight icing risk levels using Smith's method, ranging from
no risk to high risk. The generated flight icing threat information is displayed in real time through
the WATCH system, which not only provides real-time information on meteorological satellite
products but also allows users to view historical data and applications on their own. In particular,
for flight icing threat information, the interactive web page provided by the WATCH system can
display detailed information such as the FIT index, icing top and bottom height.

In summary, this innovative application by the NCDR has greatly improved the timeliness and
convenience of monitoring flight icing risk. For pilots and airlines, this real-time and accurate flight
icing threat information has significant practical application value. With continuous technological
advancements, warnings and management of flight icing will be more effective, providing greater

safety guarantees for air transportation.
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