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Microphysical Property Analysis and Detection of Air Icing Clonds
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Abstract: The cloud microphysical characteristics with aircraft icing during 7 flights are analyzed. The
cloud phase, liquid water content, median volume diameter and the concentration of supercooled large
droplets are described in detail. The aircraft icing potential monitoring technology which combines satel-
lite, numerical model outputs and surface observations are introduced. In comparison with 20 icing reports
during 2000—2010, it is found that it can detect 90% of icing correctly. The aircraft icing on 26 October 2010
is analyzed. Finally, the aircraft icing monitoring system based on aircraft icing potential detection technology is
showed. The system determines the products of aircraft icing potential with horizontal resolution of 20 km, vertical
resolution of 25 hPa, and temporal of 1 h. So, this system can be used in actual operations.
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Table 1 The concentration of supercooled liquid droplets for different temperature intervals
i BE FHE/ L f/ME/LT! 25% /L1 50% /L1 75% /L7 I KAH /L1
0C>T>—5C 5.05 0. 00 0.77 1.79 6.98 37.69
—5C>T>—10C 1.77 0. 00 0. 20 0. 69 1. 87 32. 68
—10C>T>—15C 0.11 0. 00 0. 00 0. 00 0. 21 0.53

2 RHLBR DK S I B AR

o F CALFK S 2 ol B BOK B e K
RESSHZ RS R 5 F = 2500 &
TRHLRL UK W R AT BE . AN SC 3 F Bernstein 4§
(2005) 2= SHE CHLBKIE R Z LR,
R S B R UK s A R, s S L AR UK A
AR X HLRT AR Hh A WG R T O AT AR 1 A2 A 55
RGO AN A 1 b= il AR R 2 il R T
TR B A S R R R G s b T O8I R
WRE BB ARG TR 35 18 25 B0 A T RML ALK
2 A5 I O T AR 1 8 B s A R A B

B 5 25 T A SCHE H 1 CHL AR v 4 i B R
WA ., EZHTRUT - (DA K 5 i Ui 5 A ks
JEUCHEL . (2) A FH 2 BEECE 0 2 = 1 = 4R 254 . (D)
HENT A SRS HCE BRI S AH G OE & L (4) FI T Bk
P ERFAE - () TR W R M AR VK g e, (6) 3 I &
TR 3,

2.1 FrR#E

ST A H Ak AL (e A A S R e T R
A

X Bk ] MTSAT-1IR # 0k TR B R, MT-
SAT-1R /& H A fE 2005 & F M #r kX LA .
FH TR B 0] W% (VIS)0. 55~0. 80 pm, ZL 4k 1
(IR1)10.3~11. 3 pm. £ 4p 2(IR2)11. 5~12. 5 pym
ML 4(IR4)3. 5~4. 0 pm W E X AR, T W
T 8 21 A1 5 3 52 K BH % S5 10 B S % ) s BT LA
i 1 TR BN AR 1 R 1 W R R A = ] B 3 )
HEAT 53 HT

o A S

B F BRI AL AL

i KR =4
| = DB B R S |

'

L

| B B L |

NN/

| B BT I |

[ meavkenoo-10 |

Bl 5 TRMLAR ok 4 I B A i 7

Flowchart of the icing potential detection

Fig. 5

X BRI WRE o RUBE 5008 A5 =X R AL
BEY EEHEEM S PR S KEGE. WRF
B A A KL I A 8 K43 R R 60 km, 4
& I 7K 48 BE % 20 km, T B 7 ki B 85
JZ . HEE R 25 hPa, #5251 R A Dudhia 7 4%
$77% JRRTM K I 48 5% J7 %2 - Noah fify I 88 20, 78
Mg AR ER . B FEE B 5
JZ 5 R B TN 2 WA SULAT 55 R B 5 i L AR
P Otkin 55 (2008) g 45 5%, Lt MY i 22T
Z A SEIF =i r %,

T O8I Rt T AR AR B A s A
RKABG . X B 32 208 P b o 00000 9% Ak 12 13 17%) b e
W R IR BRI K 2R,



5% 239 ES

5 RHLBLK 2 I SRR AE 20 A D M B AR

201

2.2 HBEPHALTE

it 2 U T M T O 00 5 40 C I 2 A Y
AR Lo WRE 20 RORS K20 B4 20 km, T2
BRI K 73 B8 5 ks XA T2 B dlE 45 16
A% RURF PEBC— > WRE B0 a5 . ol T 3t 1o 00 0
Kol oy A AN K23 e DAk B A 5 (e R XA A A
AT 114 e T O 00 0B e R A8 X S B 1 0 A E 0 4
RKE ST 40 ko I L 4] A JC M U I B
b B W7 A R M 125 km f .

2.3 MEZHZHEN

T G W B B AT A X B A
fi F] Lee 25 (1997) 1 Thompson £ (1997) 2 H i )5
o X THRFRIE . BT RKAR D KA TE s =
H, BT DA AS SR 16 N D REREAR 0N HKAE &
I AT LR E 1A% O

= 1) = 2R S5 AR G0 M N 2R R T AU )
WLl AN IR B BT S T AR Y TR B R Ak K . =

Bernstein 45 (2005) 25 /9 7 5. N B 3 F AR KA
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Fig. 6 Correlation diagrams of temperature (a), cloud top temperature (b), relative humidity (c¢),

vertical velocity (d) and super-cooled liquid water (e)
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