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Abstract

This article investigated the abnormally pulsed type of temperature rise that frequently appeared
in upper air sounding during rainy days, and analyzed the sounding records collected in Sheyang
upper air sounding station from 2014 to 2017, which contained ~120 records that demonstrated
prominent pulsed type of temperature rise. Our results suggested that such pulsed type of tem-
perature increase was caused by the heat dissipated when the supercooled water droplets on the
temperature sensors gradually condensed to ice. We further inferred the distribution of super-
cooled water in upper air based on the sounding records, and discovered that such droplets may
even exist when the upper air temperature was below -40°C. We also calculated the volume of su-
percooled water based on the amplitude of the temperature rise, which was comparable to prac-
tical conditions.
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MNP A E S M FEIL s, WEEESTRKER BN, KIALCRS R TIEH
XS LS HAT T &M TR, AERHER, FAPSRBEHMRESER. TE BRERBR
JE Tt BRI BIZE R B e AT TRIEFE[1], SR T RO i D NI DX, i o
S PRI R THI 7K 73 78 Rt 76 W PV, P B A T 3R BRI, JF FLIX R S i LU ™ d . 4R 250 Sk P A7 7E
FAb &M A0 5 iR e, ARRBAT R 2 Bk B R R d sk, s g AR, A2
A R P ) A P8 R T v J L S SR BRI R LE 5 e sk B, FHIRI B ATk 3°C~4°C, B A 6°C~7°C. X Ff
SR L, FRATARE A St DU b . ot (F 9 E5MBk— S Wz [2] [3] [4]. FATd
T 2014~2017 SFH PRSP IRZS Bk, LA S BAMERICRA 120 24, SsmRIELZIL 7°C
PLE(2016 4512 H 05 H 19:00); 3% HHLE AT DL € PR AR IR B —26.3°C, FHM. 12N 7700 m [5]
(2014 4£ 7 H 25 H 07:00); FAMRATE KL —LeEE Ll 5%, MR DMK -40°C LR (2016 426 H 3
H 13:00), #%-50°C LA (2016 £ 7 H 1 H 13:00). AT X FIC MR BEAT T 4087, A 523 H R A,
HNARTAEERME A HNER

2. [EIREC R SE B A iR

BT RSCEBNE TN 2014 45 8 A 17 H 13:00 FRZS 1035 0 B A0 5%, B M AL bR At a) fl
(EER R SREL L FES, MTRELFIRERE D), REESCN “050: B8, Dlaa il
PRZS (R (8] 4 00 min 00 s FFUATHA , A0 3%3T 80 738, A B EN 152 19 min %2 20 min 30 s 1035
PRASKRE =00 SURAAR(ELR) IR ALAR(ALLR) TR ALRR(ZRER)s 3 ZR MR T AR S S SR (%) i
FELD) BEEHBEIZ . K 2 NZBHACFHOR 10 fHRE XACRE, TR mpok, Witk 1w
B 10 fif, WSRPIAUE A 2GR H T 2 BRI YE I, 1 2 R TR i A X (DL R TEOR 10
EEIFE ). ABGdS H LA K B R F IR B, B e W IR BUG TR S 19 min 12s, MHMNALE
N 454 hPa, AHXHREL 2%, WEZM-11.0°C EFFZE 19 min 17 s 1-8.5°C, H N2 19 min 30 s & T
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Figure 1. The original figure of upper-air sounding records from 19 min to 20 min 30 sec at 13:00 on August
17,2014
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Figure 2. The records figure of range of temperature from 19 min to 20 min 30 sec at 13:00 on August 17,2014
after being amplified 10 folds
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T v o B T (R P IR I P A [ 1] — AN A3 T LA X I R A ZREECT 0°C Hu X ff
B i 2 38 T R AT IV I AR GO 3 RN BRI AR T 0°C BEERERIB A W ANk, &
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UK RHBERIR 22— AR 0°C, A U002 00 51 37 B A T8 SR BRI 450K, DESEUK T, BNEk
22 fyl il O A EE UK I BRES A 2 SBURFERAE, RESVKIGAE T LLS S5 UK MR B RIS AR . Fi 7 SR R
BREDAAR BT K TR AR BN To A, B g v 200 7K 45 UK 3 B0 A A T B LB T L S AT RE Y
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A2 EATHE IR T AR 2 R AR AT HEIL R, AR T IX Ky ER K, & SFECHILR
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& 75 ] Re A A AE A 5 R 22 T AR SR AL Bk b R SR WE 2 FRAT T2 18 T HA &b v R S R R AT T
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ORI v LY B PR R B TLBEANT B KR S S5 TR

2) Aexde ETHANVRIREEIIE B8] RGN P e IME 22 32 2500, (RO #
WRH 6~7 m, FLEEAN BTV TRTHEALEREAL LK, wt H BT GTS1 BRI IR M =,
FAESHEN BT, REBTHR SRR, AR, SLh G IS4 Kl T A A
o Ji4h, SRR AR RE XA R R KA A, Tk R RS SR AR A, R S it s )
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3) WASRAER AR ERK VAR oI Bt p. KA A AKEEIVIR 5 R4, AR T 48
R BRI BRI Z 2K, s Tl ER T AN & A A i
Table 1. The statistical table of temperature range in the area where the super-cooled water droplets appearing and ending in

upper-air sounding records from 2014 to 2017 in Sheyang
= 1. 51PH 2014~2017 FRHE S KWW R L AN AL 1L XIgR B S B % it &

HEE(C) >-5 —5~-9.9 -10~-19.9 —20~-27
TV 1K R H B A6 DX ISR S () 13 29 77 4
TV F KR e 24 1k X IEUR B R (IK) 6 16 58 43
HIHE (%) 8 18 55 19
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min 45 s ] 09 min 43 s BTSN REACT, G B A H KBS BEATHR I FIR, K RAR R
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Figure 3. The records figure of range of temperature from 18 min 30 sec to 20 min at 19:00 on September 30,
2017 after being amplified 10 folds
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Figure 4. The records figure of range of temperature from 08 min to 10 min 30 sec at 19:00 on December 5,
2016 after being amplified 10 folds
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Figure 5. The records figure of range of temperature from 05 min to 06 min 30 sec at 07:00 on March 4, 2014
after being amplified 10 folds

5.2014 ££ 3 B 4 H 07:00 #R£2312 5 05 min~06 min 30 s FK 10 (FiRE X FE

3 H 4 H 07:00 55105 05 min~06 min 30 s B¢ 2016 £ 7 H 10 H 19:00 #£551C.3% 15 min 30 s~17 min
BRI OR 10 FREE X iR B . fEREMRT-20 2 E X, BESRSIRE R, SR EEAHE,

K5 A0 LA AN N B, 95— B 05 min 19 s ) 05 min 27 s, ¥ M-3.1°C TF£-2.8°C FkE
1B, 2B B 06 min 02's 3 06 min 13's, #HEM-4.3°C F+5£-3.7°C FIKEEH . & 6 id3&M 16 min 23
s ¥l 16 min 465, #HFEM-4.8°C FFE-3.6°C FIKEIEH . K 5. & 6 IFIREBIMITLERE, HIEAS
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Figure 6. The records figure of range of temperature from 15 min 30 sec to 17 min at 19:00 on July 10, 2016
after being amplified 10 folds
6.2016 % 7 H 10 B 19:00 #RZ123% 15 min 30 s~17 min /K 10 {SREXIZRE

Rk, WAMEIEREICRME .. SEOXM X AR AR G X A H KR 45, A RS2 B R 1)
F, BB HCRA JOH G R TR EE O R, TR T BEUE AL kg R id sk . MR
FRN TR X Sk T A K EE VKB B AR G 40K, ERSTRE R RO R, RE g,
BRI Z N, TR T 5. B 6 idak. FERAME 2 TERRIEE RN HSR, SRR
FEAE—2°C~3°C I AR AESE VKT

4.4. EF{-40°C AT ANk iE

782015 4 6 H 25 H 13:00 #2503 38 min 30 s~40 min BUHK 10 AR X AR K, Zid stk
ALLI ¥4 H1 7K H BRAE IR FEAIR T —40°C X3, 2 BT AU AL, 2 R DAk 2 it sy L 4% T A A1 /K e 45 A ARFALE
A AR — A B i R i R PRI P U B e SR AR A, AR T A G k. FRATEEEE 4 AR 0 SE IR ] LLE 8 1
AL H KR AR R B R R IRE /2 —26.3°C, &/ 10,090 m (2014 4E 7 A 25 H 07:00, id 3¢k} [A] 28 min
26 8) o {H AT — 280 5% HH I SEALL I ¥4 A1 7K il B2 T UK E—40°C~—50°C E 2 AL, WL 7 # 38 min 53
s ] 39 min 19 s B, UPAEER G AR EIK R 1R, MBRIR LV H-46.5°C~47.5°C. 1A 217K IR
FERTDMIRZEE 2 /02 FE KA REH I R s B2 2 /0 7 LT3R BRI s o S8R TRAT4R HE i 24l
S LA AT At Bk i R IR AC SRR AR 1 : R =, B IEAE T M ALK T ISR EZ-68.2°C
I SERLE (I BH 58150, 2015 4E 7 A 19 H 13:00, 44 min 12's, &% 15,700 m). XAt z 6 & Al PUE T
—60°C, A HIKR AT IAE TR 2K S WA R R .

5. FFIEREE]

SEiR 1. FRATEEE 4 S0 USR] LA E 1012 v 27K B A B R IR 2 —26.3°C, fH2thAT—
SEEEALIC IR T RE AR, XL RAE DB KGR 7T 5 T DAE IR 2 IR AR BT LA S5 UK 2 A2 K]
RE BN IR KRR Z D ARIRE.

BEin 2: MHBHSETHHICRE, KT —27°C Wbk iR R A KU, HILRAFZ AU K
/N Bk R A, I SRR R A ARSI SRR, N TIABHREART-27°C AR 77 2was
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Figure 7. The records figure of range of temperature from 38 min 30 sec to 40 min at 13:00 on June 25,
2015 after being amplified 10 folds

& 7.2015 £ 6 B 25 H 13:00 #R23i2F 38 min 30 s~40 min K 10 ZEEXiZFEE

T VA H KGR A ki /N 2 PR KK BT TR R T /INK ?

eI 3+ AH 2 — B3 s ik Y B R 10 3 R A AR FE ARSI PR B R, 2014 4 9 H 12 H 19:00,
IR E 4%, 2014 4E 10 H 31 H 19:00, FSHEEIRE 2%, EXFEREE PR 5 iRt A 217K 24 W
R 2 RUFIAEIEN? REAFEZ A2 FIFEH RFRE
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BTk AU IR S R AR AT S LU IR R TC,  Fir LA AR H IS A /D (EL P O 0 73 %8 B S B — FRC S
BemigRi10] [11] [12], DEME 5. 18 6 FKidgal Be A T KD ORBE Tk, (R0 B A4 1 S5 R s 1
MK, X EE IR A AL, AT A B T AR B E AATT— 245 FH 145 .

1) WA EHIKHEFEEAZAET 0°C JZLA EE-20 220X 38, SFRH 4 G0 5% AR 103 v £ 7K AT
Aib 2 (] B AR S—-26.3°C, ART—26.3°C B CLE IR I R 58 Al (13 v E1 /K S 52 1 5%

2) AT R R B /N AT AT E A R A K E B E—20°C BEE UL N e X, KT
R 1 DX 33 v E 7K A A G AN o

3) IR T —40°C H 4 ARt AT B A7 AR ¥ HI 7K

4) PR TR XA A KA, PR AR

5) FRAEZ RN SR R TR IR B2 T DA DRSSO Wk ¥4 J1 KRG (0 T LT RST o DL BEXG N 4°C gk A7 I
BATIMAG GTS1 BUIR A SR e/ 5 K21 0.034 g, SRME . A7 85 38 AR B EL 4 800 J/(kg*C),
WL TeAE P A 4°C IR T AN 0.034 x 0.8 x 4=0.11 T, 3 HHER F B 0.00033 g /KL BUE L,
0.00033 g KITEERBUA— P22 0.4 mm PEKR . MRIXAAUR I, S2Pr K AT A8 RE7E R
TCPE W i S BUR A BV A T eI . I8 3K 538 3 IR R O A AR R K S i S B A
WA KEIETE O by A EIKR I IR RS I R K oy 2 R e R, IR R R & 7
FOUK AR S A i /)N o

7. it 518
1) 725 2 WA 37 r S O P ok e 260 S5 983 AL 55 2 T 3o v K SR 3 L B 7 1 48 T 4 1 A
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I, KA HKEAET 0°C JZRL EE-20 2 MK, KT %008 1 X380 % 21K FH
XTI

2) BT -40°C H & FEARHH T REAA TR A EIKR, 28 AR T4 ) X AR AT A H1 K A
15, FEARAEAELE AR

3) MR Mk B S5 TR 1 S R P AT AR B i A F KR IR LA RS, AT s v s A K
I 2%,

4) S RELSE, R AT R () R ISR - A LR N, IR R e S A T DO R
AT AL — L F (5 .
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