N

M e

b

SEREMNNHAL RS KRS

Whep  SOCR WIS XDIEER: RV ik R SR e
(LA REEM 0, LA 1000815 2 A T“CR I, B 054000)
WE: WENBTREZUNNHELLREAEEN, NERERSWANIR. BEANAT REIL DESHREIN
ROGHAMREAANRRER, LR BEIRELNSHRSRAEINEE. ANERERELH, REWESS
ARSI REVKT, B EL. AEL. WARBRSHUNEERSERERAN LS TIMET T RE,
XA L DESHRSWNRS, WUEE, WNKERERS, TEXTERZRS
DOI: 10.3969/j.issn.2095-1973.2022.05.005

Technical Development and Prospect of Meteorological
Sounding Observation

Cao Xiaozhong!, Xia Yuancai', Luo Haowen!, Liu Lihui"2, Liu Yinfeng', Liu Zhenyu!, Li Xin!, Guo Ran!,
Guo Qiyun!
(1 Meteorological Observation Centre of CMA, Beijing 100081 2 Xingtai Meteorological Bureau, Xingtai 054000)

Abstract: The development and importance of sounding observation as well as the present situation of sounding observation in
China are introduced. In particular, the progress of China’s Beidou satellite navigation sounding observation system in technology
and equipment is presented. The progress proves that the independently developed navigation sounding system has reached
or approached the top-notch level in the world in terms of observation accuracy, observational data quality control, quality
evaluation, etc. Moreover, the operational feasibility of the round drifting sounding system, which is not only equipped with smart
and automatic observation equipment but also equipped with multi observational tasks, is prospected and anaylzed.
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Fig. 1 The layout of global sounding station network

B
K EERSESREMER
© HFDSEWME ||
u M \

{ [
@%@; 0165 330 0 - \\

E2 RERZ A FZIMERE
Fig. 2 The layout of China’s operational sounding station
network

F1 BHREUA &7 FIKITEL
Table 1 The comparison of the current situation of
conventional operational sounding layout

PolzAES £E EE HhE
Sl Y A Ml %5 ) Ml 25 Ml 25 )
il i AR A 148 17 120
ST ) ) FEAH L WMOESR, (H

R, TR

e e st GPSHZERYE  GPSIHRZE R4 LB E AR RS
S S CFIEEE250 km SPIA[AIEE250 km ~FH4[RIEE300 km e A4

2 SERENMWiRE
21 HikES

211 53
BRI R A T S NS AN, AT BL Y

28 | Advances in Meteorological Science and Technology S&EHI#E 12 (5) - 2022



NEEAIRAGE BRI R T A BRI
HHAEk, M20thayl—BHMHZES, R “BA
7 WIANEBETE, A Rl IR 5 20 .
RERE RO A A ER, 5RERERNIF RS A
7], SR AT = e 0 e A ) DL SR B s i i, BRAE
B, HESERERARERI TR, IR IR
AECRT LAy R — oAl R, — ol RS BRI E
P R LB KU €47 (ULDB), Gl R BRI H
P Bt Py DX 0 B A 2H Y [X 3 7 5 (project loon) . M
FREFERAMES b, ATRVR S X 5 A BRI
KER, WEBHTR, BIEASEREKREERE, Wi ES
BRAMENI SRR o, FEAEK T HHRA H %
HAE T 5 M, TR A R S A

SUPER-PRESSURE BALLOON ALTITUDE PATH

ZERCIPRESSURE BALLCON ALTITMIUDE PATH

O
A :} N =

E3 BESHKMEFESKE VTEERLL
Fig. 3 The comparison of flight height between
overpressure balloons and zero pressure balloons

WA MR ZIRSMNRHSER LB A= 5, T+
BH28 kmA&E A, AEENE, WA EUE. BrRH
A ERRFIESER, KRS K. ZERMERX
SRV, A KAHR S SR R, I RCERE N
20 gE30 g, PRZSAERARIE A [FIPRM & 5 1) i 2, T
SKFH300 g\ 750 g 1600 g. 2000 g2, SERJF R,
i i ) e v
2.1.2 7k

BANEWN N B2 FRIRTSMEE G, W%
[ A RSB R (NOAA) 1 KHLB T,
FBAT 55 2 — o T R R 78 34T TEHL T AR
Rl EEFER) “PRIEN” AT, HHZ %
WC-130 K 3 CHLBAT SR8, EEAT 55
TN KT VR AT AT AR BRI B e AN & XU AT
TR,

21 IR, TE N 3R AL A & KRR 1 E

Advances in Meteorological Science and Technology S&EHX#ERE 12 (5) - 2022 | 29

M e’

Y&, WAERE (Global Hawk) 42 36 [E % 77 fd FH I —
PN AL, HRATHEETS0 km/h, SRR RN
30 h, KATEIEIX20 km, i8I AT E IS A S
B[R] oz iz = T T 6 R A N kL. 20204F:8
A, HESRHERE Z KB & KT ANLE
J-10, B U & RARB S AMNE = RITE T RS4RI
BR-10EANH S KEI m, BE17.8 m, KHEE
550 km/h, ZEfiiSAl6 he EIJE-10JC AL T A=t
THFRT RGEMZRKEN A FIE, Hhma IR
ARG LIHLEY . EROh T L X A KRBT AT
T AR I, DASREUAT PRI P S R
PR A B Ra. s RS SN ER
Lk, AWEITAER . SR R RS (s
Wov ) LS . HERR. SR PR IR
S5 BN,
213 EER

R Vi < EBAE N FIRAR AU EAR, AT
Bt FE AT RO, RN ATV I X R B,
bR B I AR <) 2R G 1 I Bl B R AT X
W, 55K EZHAFE, BESERE L
TEAENNGR S, — RN Bl B B v R AR /. [
U, V& =R KSE 5 18] 1938 B A RN VAN & RS A)
(1, RERlRTE R REYIIEI B T 3R 2 1 B 75 <
N BB BR AT GG B B b 78 R T B 03 R 3%
e H AT AR R, AR PRA B . R L
Bk B . #ER. +7 dniEa M BT
Z K R S T R B v <, B R, AT ORRERE
WA EAR T 2, K R EAR AR,
PR EE B IR EE RS, T BT < - =< A 35K
(2 A

B4 EREERREE
Fig. 4 The schematic diagram of commonly-used
parachutes

214 kg

202880 F AR E I aa il KAE, H A, 5%
. EEER IR TREN VR ARK L. A
“HIARRIBOR, BEZFRARZ TR
TAE. Horb, JERUNTAS TR KA )6 AT LAE



RESEET WLV

dvances in Met S&T
19~20 km EH2 €30K L E, &H A E BTN
25 m/s, HHTC 583K I T6HE S8 H AR B KA A
PRAAITRORES . CRHER 20 A R B ) 4
fif, AT IR AE S H, HTARRARE S B .
B AR R 73 0 B SPIR R TRERT R4 HE
RAEPES SRS A RAT R R B A LA T Tk
ITEE, MRIEEI6RTDUE L, ~FiRE WHERA R AR
TR, BAIREE. MET I FRERS, 5
TN BEALE, FRE WA RS R XIREE
B ORI RS L. [N, CRERE
25 W T LA 257k b UL I 5 RO R AT
FE . B REMESETT HA E o oR ok T SR AL T
GEO T & [ g XA A “ AL 7, a) LSRR &
WEEHRRERSIIER. A Wl werel
B GUNTED . AIREIBS X,

GNSS

Tt HM

TR
20 km

XL T
10 km

LT
2 km

GNSS

E5 B TIERER

Fig. 5 Schematic diagram for stratospheric airships
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Fig. 6 Stratospheric airships versus drones and satellites
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Fig. 14 (a) The temperature bias before radiation correction; (b) the temperature bias after radiation correction
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Fig. 16 The schematic diagram of the return sounding system
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