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Analysis fmd' ions during a large passenger aircraft

natural icing evidence test flight

iHongbo!, Chou Yan', Li Baiping”, LiJing?, Zhang Ying", Yan Wenhui*
1. Chinese Flight Test Establishment, Xi‘an 710089

2. Shanghai Meteorological Service Center, Shanghai 200030
Abstract: Liquid Water Content (LWC), Median Volume Diameter (MVD), Outside Air
Temperature (OAT) and other meteorological conditions are important meteorological factors
affecting the intensity of aircraft icing, and are also the basic condition for measuring and
evaluating whether the aircraft natural icing test flight meets the airworthiness standard. The

meteorological conditions of a domestic large passenger aircraft's natural icing test flight on
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January 22, 2022 were analyzed using multi-source meteorological data. The results show that the
32  high-altitude weather background of this natural icing forensic test flight is a latitudinal
33  fluctuating airflow, and the near-surface layer cooperates with the cold air inversion, forcing the
34  southwest warm and humid airflow in the middle and lower layers of the troposphere to lift
35  northward, and forming a wide range of non-precipitation layered cloud system. The height of the
36
37
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39
40
41
42
43
44
45
46
47
48
49
50

cloud top in the test area developed from 3.0 km to 4.6 km, and an inversion layer existed in
1.3-3.5 km, with the lowest temperature at the cloud top of -14 “C, no precipitation in the cloud,

and the radar basic reflectivity<<15 dBz. The ambient temperature of the two times of penetrating

the cloud and the standby flight in the cloud for 45 min hovering flights was -10~-7 °C, the

cloud is inhomogeneous both vertically and horizontally,

d
predominate inside the cloud, and the average LWC value is 0.
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A =k
FrEAEEE UK
BRI\ AR

2RI

Mﬁﬁﬁwa@w, W2 LT 2 T SR 4

AP

(FEEE, 2008) . CHLAUKEGE R WHLKITE A SR AEH 5 ,
SHUREE ALK BRI IE 25
VIO TRHURFAE A

=

M KL
Wi R SIHLIERE S JEAE T HL K RGN

CEAMERM, RFER TR ER R
— (F¥FHE4%, 2014; Reehorstetal, 2000, 2010; Gurbacki, 2003; #=

AL
%, 2023) o WESREMREISG, ARKE TS ZEF S WLEUKA 5% (Gultepe

45, 2016; BB
etal, 2019; ¥4, 2009; Belluccietal, 2007; 7K5% &, 2013) . KUk, &%k CHLIEE
SEAFRT, AT R R e B () B AR5 VKGR K, MRIEIR NIZ S K S ML RE B 72—
61  EFEEEMKHLEEUK, IR UENLERR BRUK 15 & (3 F
62
63
64

E=R=Y

WA /KA & (Liquid Water Content, LWC) « z# F11# BL42 (Mean Volume Diameter,
MVD) . 4Nz (Outside Air Temperature, OAT) Z5&5
K&, e LB ARG IKBGER & B 2 ENUPRHE R A 52— KRB E R

i KL KGR L ) R B R
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(Federal Aviation Administration, FAA) 12428 KL RGEUGENTARE (EE C(BFRIERLD
55 14 % 25 Ff e 29 Wi © , AMALA ZZH LWC. MVD Al OAT eS8k (J2 )
MWK (R WG KBUER CRIP SRR E. 20 D 40 ALK, EE BRI T E
#)Z% 514> (National Advisory Committee for Aeronautics, NACA) fEJLEH IR T — £ K
BUESURAN LIRSS, LR i 1 i 1 2 I SR A KB v = LB PR D Kt P f o 1Y)

(Lewis etal, 1947; Jonesand Lewis, 1949; Lewis and Hoecker, 1949; Hacker and Dorsch,
1951; Lewis and Bergrun, 1952) .

P EE WL AL UKIE M 2 M5 (CCAR25 #ifft % C) (HE R AN )R, 2011),
X AL AR VKBGE IR WA R AT S FAA MHIE . IEER, REWMIFE T~ AR
VKR % (REHZAE, 1999; F/NIE, 2014; FFEMEE, 2020; fRutiS,
Wrb. AR, WEFEET NTRW RS SR AR50 555k

NI, 2019; BAKIESE, 2014; RLEAIEER, 2014, &
AR, 2023; FMVORESE, 2023) o IXUSHFRAE—EREE
WSO BB A R A4 KL UK e 74 K R
T REANEIE , Tk “ A BRI AR R” DR RGN, 5T (ot
LR T ALS FE  BAE 2 UK KPR, FLABTE ARG K
TS BUER TR E (T %2

2022 421 H 20—22 Hf1 2
] B L g B, 75 e 7 o I Ao o2 s X A GUF R 7 7 S KT B AR
CEKHGIER G, S50 TE A, SR h1a min, B BLLAETT IR I IR K (R
7 GHUKH 4 g)! VT [ P e CCAR2S #BI 3 C IUBESR, e T BB ¢
MamEgdnk (BB . o, 1A 22 HIGE ARG IKEGER € S EI
a0 SRRE 2 BB A BUE R W TR B 2T 2 KAk S R PR EAT
45 min 5% YA o AR Micaps #H1CR V0L ERAS A HTVERLK DMT HLEA
PR, % 20 22 H EREEVKEGE R GRS R A PEEAT 40T, DR S E 4
HAIX FF R4 R R B %

I BORL R AL AR fr o

ASCHE A TR EEAFE: (D Hi., & RAEER () BREHR R (3D
B 2R SRIBER (@) HEL 8 PEANEER: (5 s FaEHk
CCP (Cloud Combination Probe) , FEZZF>RIKEL LWC. MVD Fl1 OAT.

ZR WHIER #n3E T 55 DMT (Droplet Measurement Technology) A &) 4= HIHL %
=hL AR (Cloud Combination Probe, CCP) , H:ii=#i7#:3k (Cloud Droplet Probe,



99 CDP) . Z=Hi Tk (Cloud Imaging Probe, CIP) . Hotwire #Z& /KEAX K 1 & KHL
100 ZESRZRERNE RS AIMMS (Aircraft-Integrated Meteorological Measurement System) 45
101 Ak, AT IS = E0KE (Number Concentration, NC) . LWC. MVD. OAT %% i & et
102 24, Wi s Bl R WLE A1 GPS ALk & ieft. H, CDP HEH TMEILA /Mo,
103 JEVEFIN 2~50 um; CIP i 64 @i EUE M ERE, FEH TR KKE IKHEER
104  BRIf MVD, &Y 12.5~1550 pm. 7EE P KB ZHIT R CHLE R KBRS © 2
105 A, XIS AT THRHIERT AL, SRTAHRRAHIE S WA TEADIEE.
106 SR RZENE 1. HTEE ARG VKIGE R I FEF Hotwire & FroK EAL R 450K 3 2L
107 FE bW, sl gs R, 54k TR A CDP Al CIP i) LWC.

108 Fz1 BT FEERK (COP) EEBINBEREH
109 Table 1 Airborne Cloud Combination Probe (CCP) equipment function
{588 47 B Thie 05 7 e
1~12 #iE
CDP =T ) 2~50 um .
~3 JEH
CIP MWER M VKE & 25~1550 pm +20%
Hot-wire MBS K& 0~3gm? - +15%
MR W, SR, R WA -20~50 °C B 0.01°C ERE: 0.1°C
AIMMS
. A ¥EJ%: 0~100% RH : 0.1% RH . 2% RH
110 2 HAREEUKEBGER CES LR STE
111 2.1 A KELR
112 1 H 22 HZ LT 12:46 i JEHL, AT K 5 h04 min. KHLE SERTAE B
113 ZFEMXPATIA TS, P AR EEAR. cEERIK (5TEMENRIKTS
114 YATEEMERFRD , TERL YLK TR A Hg, LR EIE R AL AR IG5 X
115 (9%¢F\%B\i1\lz—m HEHLIX ) AT ARG KBGIE R RIES% (K 1o)
a b A x-,,,__]_____’
107 : 105+ ‘ '\ e //j‘ '
::'1. < 5N : l 4 e "‘ &
oy AN ! 154N 0 \
) ’ ! N s \ I
! y aasis N TWE TITE T
116
117 B12022 4 1 A 22 HEREKBGER €5 1% () A 2% (b) F A WTHE A S H ATHTZK
118 PR (©
119 Fig. 1 1st (a) and 2nd (b) through-cloud circling flight trajectories and horizontal trajectory projections (c) of
120 the January 22, 2022, natural icing evidence test flights
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ZIR KWL 3T 15:23:45—16:11:53 A1 16:36:55—17:23:40 £ & K KL% 4L 56 X 347

T 2 RF R R hTE AT, =P nlEs: ©ATIH Y 48 min08 s 1 46 mind5's, SERK 2 IX
ZEUK 2 HFAEHL 45 min ©ATRFE (B 1a fll b) o 2= H R 75 P B340 51 186.86 nm 1 189.50 nm,
= KT R AT R FEAE 10700 ft (3261 m) oAy, DMT FRIEIERM, MR =My
SHOUHN/N GEUKRR R AR, KSR T4 5-9.20 °CHI-9.52 °C, LWC P58 0.27 g m™
#10.23 g-m?, MVD “F¥12y 15.82 pm #1 15.93 pm, £ K 450K B 43 5ili5 5] 5.84 cm 1 5.08 cm
(£ 2) o Bl WA RBARERSL R, IR R REERELER, = B
TobEK, ToHREUEE, ZAHES DU A/NKE A, TAEAE A ROK T ERUK &, AR DSR4
PEFFA CCAR25 HBH % C (ER, FH7E CCP AT LR AT 4 h-EIFRAVK (B 2) .
#< 2 2022 %1 B 22 HBREKBUER ¥ &%

Tab.2 Parameters for the natural icing forensic test flight on 22 January 2Q

FBRFn g5
mH - v 4
BE FHIME s/ ME PRt PN : FHIME

E2:0)-1 g 35.49 35.35 35.15 0.07 35.75 0.11

AT 17 A 110.82 110.54 110.23 0.14 111.08 0.16
AT R 11286.50 10722.45 10687.50 64.45 10558.50 102.54
KATHE KN 277.62 265.12 257.32 231 252.62 5.81

TR EEKEE 2.30in/5.84 cm 2.00in/5.08 cm

.y
R —
(@) A1EBLE LI RET. (b)) N1611 B LRI A. (d) H16:46 55 2 IRat. (o) N 17:24 55 2 il CCP #sk & ki
SCRBRR G 0IORES: (o) () A 16:12 35 1 IR =M 17:26 35 2 IR Z G MINLE 2 S REGUCIRE
Fig. 2 Aircraft icing during natural icing test flight on January 22, 2022
(a) for the 1st cloud at 15:31, (b) for the 1st cloud out at 16:11, (d) for the 2nd cloud out at 16:46 (e) for the 2nd cloud out at 17:24 CCP
Hotline Water Content Meter Circuit Board Icing Condition; (c) (f) for the Left Wing No. 2 Ruler Icing Condition after the 1st cloud out

at 16:12 and the 2nd cloud out at 17:26
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2022 £ 1 H 20—22 H, KKIE 500 hPa H i 43 Bl 37 R 445 EL 4 7] 2 S <R, PEAR
FIPA 2 AP BAR NACEEHL X F 2R 1 T, i e Hh 231 [X . 700 hPa /&% b, T 5 -
Z P A R SOREAZAE A AR 8 B 1 e S SR VG RS ROAE I, S A e 2 B
R, B MBS R ERAKR. MEMNZ &R IbHE. 850 hPa i b, AT
BRI A bt D 8 S SR AR 1 VG B, JEAE BRI S SO — PR T, TERRTGTE AR “ A +BE+
A7 IEERE .

22 H 08 i, 500 hPa =2 Z A MAE RS, Hlhil. FZRH. Beridbie. DUz
B R R R R (P 3a) o FRIE PG R X R S R e, SR e e v g & A
JEHLIX, 352 — SR TR . G B PR KA E] 8—22 m/s, HAEIBEZL S . 700

s P S Wl N WA | =1 7 o e o1 S e R A R
MG 22 20 I, 500 hPa s FE4EHF 2 sl Uiit, <RI AR
Pk 7 75 e 0 R A B (B 3b) . 700 hPa i %, 5
X, PN R 2 A AR T R SR . pEE L
VIR~ ARALE R I3 RGERFS BRI HIX .

F1H22HO08K (a) 120K (b) = 500 hPa = E3%. 700 hPa Xp4i&
e, W, 20 5%R: 500 hPa. 700 hPa Al 850 hPa FfliZk el i) 45 2

Fig. 3 Composite high altitude view at 0800 (a) and 2000 (b) hours on 22 January 2022

height field at 500 hPa, wind field at 700 hPa, blue, brown and red lines indicate troughs or shear lines at 500 hPa, 700 hPa

and 850 hPa, respectively

2.3 HEFEREK

Mo RS B (B4, 11 B3R ESR P VRS 2 e SR AL X 2 5l i, 95 E—120E
XA IR 2 Q7 B, SR [F SEA AR BIRE A IX B A 235, EERRE A Rk
ik, AR AL BB R o 0P RGP AE R I SR REFE o B KIX 23 AT
NARFEHS Bergra sl EAuX FKIT AR . & 14 B, R B P2 A S R



169
170
171
172

173
174
175
176

17

\‘

178

179
180
181
182
183
184
185
186
187
188
189
190
191
192
193

Frinss, Berg R K XIs A AbR, BK b/ NN R T BUNE, R e b2 BT 5
TRIHRE R4 22 R 2 R B K A AS AR A LR . 55 20 I, SR KIS

AT, 1A 22 HEREH R ARAERFA R NEIK B R R 1 345 K%
.

3 KWLEAVKIAE I 2 A i

3.1 IREERI

RN (B 52 , =2 Wi 2k 7 3.0 km) &R, = H R EE-8.0~-3.0 °C,

W EDIWRZE. £ 20km LN EEEN, BIKZEHEZER
1] FH 2R b S 7 170 J1E20—6.0km mE)E, EFHFNTER . XRIY
R EBRiTH R AW Pkt £ 200, mERETFAHHENR ERE, B
I JZIE S 4.6 i ;

e B2 A T B B RGBT A R AR IR, R B E A A it ik, EPEH i B B AR dbHb X
FIEERR G4Eils 2.3—4.6 km B XA AR R XU &6 it e XL, R E

FREEA IR T-HE, BeA BB NARIBCEA T 2.3 km @ BEALIR Z4ERE . b 2 T R R IR
R SIEAT B DX SR AL 177 2 CHLES UK i 55 AT ARJE i 2 v 23 SUBIE R UR )
KN, B T RRAR IR MY B, AR SC R AT s DR o X — e B A A B R4 UK
WX =2 BHHEE, £ N FNBERRKESEET (3.0—4.6 km) , REFETHH T
BIKAFAEMYERFRIFAT (EHSE, 2014) , ZMHEUERAKNE, RPELZHKE, =
W JZ AR TR I GESRy, AR TR A LA UK
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Pl 52022 4F 1 7 22 HiE s 08 IF (a) 120 B (b) 87
Fig. 5 Soundings at Jinghe station at 08:00 (a) and 20:00 (b) on 22 January 2022

3.2 DE=ESH

W16 BNCD) F1 17 B (¢) #4¢ 8 TREAHM =K CEA I il K IXE)

e of Himawari8 satellite on 22 January 2022 at 15:00(a), 16:00(b), 17:00(c),( purple

K 62022 41 H 22

Fig. 6 Infrared cloud

quadrilateral is the test flight area)

1 A 22 HERSEFIEREER (B 7, /514 ZATERE, 14 52 5 H AR R0
IS, Bl SR A 10~20 dBz, 15 B 30 432 5, P2 AN N 550l R e, [nlise
JE)y 5~15dBz. HHFTIRI, MHBERIAREERACRAER, EE T2 KRN E,
ARFIFRHLEE KM R A (ZMEP4E, 2018) o KHLEE UK X 45k Tt/ R et 22k B vk
FERLT, S IRBR A TE A — A I s RS (S A%, 2022; ks, 2022; woh
%5, 2023) o TEAUE G R, RAGISXIAATCIR, RFLIK SRR AR /K
UL, X5 15—17 I S HLER I 45 AR A
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25 20 A RV ER TE TR BOR G R, M TP 7, BAR TSl AR AR 56
X 1 H 22 H 16—17 I IR S, HJEH NS, B RE K, AT LA
KA. DLz Rl p AR IB R, B 11 Mt IR K, 13 INCA/NR, 14—16 i
MR TELE, /NN KR 0.1~0.6 mm, S5FE/KREAXN, BergihX = TR Mm%, 45
VKA ZE o EIRPIAS XKML VKSR AT I 0BT 5 KB SEBRaill 6 R — 3, B oG b & DAZR Hh
X KALEE UK AEIT,  Bemd X KALEE UK S R 22

3.4 ERAS BT mAHEHAYIIRE FHES T

A/NTTIEA 2022 45 1 A 22 H ERAS BT R EHIRE . = RAKEE. KKIBEE.
T L 25 B A L O VR LS UK R O Y B R T R AT - J2 S TRL AR S5 VKGE
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brdtgs IR BEVE I 0~-30 °Co YHLULIN AN S A4 B8 2200 s\ i v H 7KOE 5 A7 E T
-25~0 °CIIFREEH,  BEAE R L PRI ¥ /KA LE (1 T e PR /N o B 1R %R, £E-25 °C
ERsEd, A KINR D FE4E (Bernstein et al, 2005) . fE-3~0 °C, 1T WATH 50 /71
Wy GEUKIE AR . RIS UK 3 B R AEAE-15~-3 °CHI 3R (Bernstein et al, 2005;
F&S, 2014) o M1 H 22 H 14 ¥ 35.0N AR AR R E & il i B (B 8) Al i,
T B B A R AR EAE-9~-5 °CZ[|], "WHLEEUK R AEAER SR B AR M PG H I Z [
BEREABRAKEFEF, HEATFIRALT 36.5N. 115 PLAIEHEZE, O EKT-8 °C.
IRZ A=A MR 2 <36 FF, /£ 700~800 hPa %, 107.5~117E JulH P RIRE
R 2, SRS TR 1 0 R2 B AR — B TR R iR 2 FEAS T BRIR S SN — B4R T,
AR T A KRR

- €

300

500

600

pressure(hPa)

700

800

1000

105E 110E 115E
latitude

— | | |
40 50 60 70 80 100
relative humidity(%)

22 H 14 5P FUAR XV 35.0 N 2 [ 3 B 1) T B (B 2k R 3l LA 6 AT e i I A

82022 4F

&

Fig. 8 Vertical profiles 6f temperature and relative humidity along the latitude of 35.0N at 14:00 on 20 January
2022(The black vertical line indicates the altitude and position of the hovering aircraft)

A RS RS WIAKNE S — . Bl A RS EMOCR, WHLES K AT
REPEBR . 34h, Z5UK 2 2= P v K IR (e B R AR R, X AR ES UKEIGIE 3K Ay
BN WRIE VK FTE R SRR T AT R R R DR, BUd A /K XA RN T
S WHLAORE S 42, S R LEOTCTA AR 21 2 LA B 2RSS UKIUIE I KT 2R 5 B2 Kbl
S50K, BUGEETE A VK= XAFHL 45 min i CRHE . SEEA L 5K (Menzel and Frey, 2006)
WEFCHG Y SEM KA UK B B A v /KR8 W A7 T 2 2 TR e T — i & . 1 H
22 H 14 6 & FR 2R LA L P P s X, 220 KL KAT £ 700 hPa i 5 2 4, A bA 2 E>10%
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BRI ERINFEE, MZm B EREAL T U RERT R =02 —ME. Nl dKE
BOMRE, HH 14 2 170, 1€ 700 hPa &, BEIG B/ VE VIR M (34~35N Z i)
IR 0.1 g/kg IS ¥ /K X3, WEEEIT 0.2 g/kg, 18 GRS = FUKAHIE R KR,
A K S BEBR . W HT ZERMR AL = A I A K ERE I TR N2 [ R SR R, 1% R Rl
Hoiw 2 B ARG VKBUIE I KR K

PRI R K/ 7 6 35 K RO KO RO PR K% 4 7 T R 1
RINARARE CRIZIREE, 2007) o [ 9a R, 22 H 14 B 700 hPa w5 2, B KX 1 iE
HNARE . BTG Hh X B A 7KIRIE R R0, KRB RN 7.96 g/(s hPa €m), 7ETHR
IR BIRHITER T, HKUA CXBIS . 1 9b B, W KB A, kil
BHUE /N T-2.73%10" gi(s hPa €m?), VU JE A /KR A1 ZHIX 4, A R T 1A 7K i - B
VUNIKIEIE, KB R T 9.210° gi(s hPa em?), 7J<?%Ei§%l{ix( X

B g3 A ARG UKBUIER C Qi T AR AKIUR AT

45N

40N

3sN

30N

25N
35¢ 100E 105E 1108 118€ 120E 95E 100E 105E 1108 1156 1206
By, U I N g
) B & B 8 T % 's 8 &9 4N ey 2w
g/lem*s*hPa) // - 10°g/(s"hParcm’)

K 92022 41 A 22 WE () AKIKIBERE (b))  CHERBEFEF R XD

Fig.9 Water vapo x (a) and water vapour flux dispersion (b) at 14:00 700 hPa on 22 January 2022
(Pink circles indicate natural icing test flight areas)

KA TE BN S Bl M KL VKA — A R 3R S I BT R A A Tl 2 fR Fr
FIRSIFAWIG, LR E TR AT AT RE™ A2 K, S AT v 2 i R SR £ LA
REEVKF=A: (i, 2017) o 1 H 22 H 14 I B ARGEUKIBGIE IR 67 B BT R 3 B B 26
IR (F10) , =2+ EilFEL-02Pas™ 955 EIHARM, =2 FilLE FIvAf
NE, BB AT RIE AT i BB I TR 4 Ry KR R A s K
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Fig. 10 Vertical profile of atmospheric vertical velocity along IatitY 5 y&] 22 January 2022
air

(Black horizontal lines indicate the position and altitude of the partici

awove g flight)
4 HLE DMT BRI E 53 B

G LR, HLE DMT #30
OAT 1£-7.87~-10.22 °C ], “F1y

K112 1 H 22 H AR KEGER € 2 X
m%%ﬁﬁwmﬁﬁﬁﬁoﬁﬁ~%’

%&N%LLWCﬁ?ﬁﬂ&MAK’ 7, “FH%k 0.27gm>; MVD A 25~222 um, “F
N 15.82 pmo 1EEE R 2 A 7E£-7.09~-10.39 °CZ[A], “F}1759-9.52 °C;

LWC /T 0.02~0.48 g mj 231y M3 MVD 3} 8.0~24.5 um, “F-¥I4 15.93 pm.
TEE RN, MVD Al LLE CHLIE T BK = B Bee AT, 4R T LWC

1 MVD AR 5% T, COAR25 itk C LK (FEn) Sk FMHaginEn .
SabEMEN B KL VKM SE 5 (Bernstein etal, 2019) #HE:,  AVGEFET ) LWC A
MVD 54 R \ Kl 2 5 [FRE H A Bomidiie 2 Bt e J2 45 1 MAIAH EL . Bernstein et al(2019)
25 A 7 20 pm DA b, ARUGEFER MVD fi/h 3, X AT RE S B X 5275 G
M) SV TR L Ko RIBBAE N %, HEEMIN— RS WAk, =
WS (ZFEE, 20200 .

R HAREE VKB R K 2 T = f AL 45 min AT A X 38020 51 9 (35.15~35.49 N,
110.23~110.82FE) A1 (35.25~35.75N. 110.33~111.08F) , /KPR EL7E 60~80 km,
B R X A K PP R R (E42, 2003) o FEFEMNZE, 5KABHARENK
TR G T X B, 1 H 22 HERGEKBGER CRELS K E e T, K m
JEIF e LA E R, HRAE KT J7 ) EXS B = X 5 VIR GLEAT T2 480 . R SC ERAS
TR H A KGR 0 A K, KR ZE L 60~80 km B K. b4, ARKITA KXY
KA RUBE R SR T SCHR %A HE B WL ZR B X 45 5L, T RS 2= DRI A B B9 06 . At ik
ATE— A, RN R AEEREKE; ARMIRIET AN T MEL, DREKEERE R
F, EERP AL VKA
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323 Fig. 12 Images of typical particles in clouds during the 1st natural icing test flight (left: 15:28:27) and 2nd (right:

324 16:40:51) through clouds on 22 January 2022
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2022 A 1—2 HHE], KB AEE A E AR CCAR25 #Ff s C MIZEK, e ™
KBENESRK (JZ2) BRGKIUER AR, RURELEEHA L ARG UK
TR C AR B ADIRBUI 7T« AR FOETE . SR A M TURBAR S H, C4ms
TREMPEE. PL2022 45 1 A 22 HEREKBGER ChEl, FIH 2 HES R TRV
DMT FRIMBERL, X HARGEVKEGIE IR KRS = REMIFIER SR AT T 047
B SR EE UK EGIE IR & 1 AR -3 AR 45 vk X S v 18 2 ot e AT LS iR WRHH , i
AR R AHEAT KV FE KPR AT AN BRI AARA SC AR IE T R 3 F- 4RI W A& vk =
JETEAT AR, FH I 23 BT X RN AR AR [ LR 250K 25 2 10 = O B R E RS R B
B A EELERUT

(1) BER CHLEE VKR A E T R BRI SR AL R RN, S R G FE 2
1700 hPa 7 SRS i U R 25 SO, b T 3] HE 3R A 23 At il P IR 25 H LR 5
JREEBR T I KIRE, FIRTE— e R AT T 2h &MY IH2E
N EAREEVKIGIE R SR T A K 20 56

(2) BRIk B AR GEUKEGIE I A H2 21 B AR 1 5L FE ALK IS AR 44 PR I -9~
-5°C, MIMHEE KT 80%, /Ki<iBEHUZ/NT-2.73x107 ¢/
B#)7.96 gl(s hPa cm). [N, =E L#fFE1E-0.2 Pas™ (5 A, XA SRR K
L —E PR BEE .

(3) HREEVKEJZ B2 07 L -2 Bk~ T E N-14~-12 °C, =W EREK, &
AR SR <15 dBz, 2R KAl WST 1Q700 ft (3261 m) fAi, FEALTAERE

IHERTAL 45 min KATHAIE), W 27EKF 7 b
BB RS, oy e AR B R - R KBS VKRR BN AR . S NFEEE ISR b
T, A ERY i i
54 0.23~0.27 g M’ A M3, MVD 18 )y 15.82~15.93 um, i K{H K 25.45
pmo

ARSI B IX — VKL A SRS VKBGO KA HT T8 T KHLES KR A (R
SR R WORHE, AR IR AETE— 2RI, Fs b, AFRAY
T AN DX SR KALEE UK R AR = A B HE S AE AR B K I 2 57 o 2 /MBI AN R R,
RS ARG V8 22 577 A (0 R S5 ma AL o gk, ARS8 AR TR SOM 2 1 i v K
K, AR AR I A KK = AL SRR I AR A TR AT G o R B RHLLEVKE
bR HE R BB O MIUIE R SR (MRSE, 2023) , AHSCHIRT T TARIL 75 B4k IR N TT
Jig .
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