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Satellite Imagery Characteristics for Extratropical
Cyclones and Meiyu Fronts

Xu Jianmin
(National Satellite Meteorological Centre, Beijing 100081)

Abstract: This paper introduced satellite imagery appearance for extratropical cyclones and Meiyu fronts. Extratropical cyclone is
consisted of three conveyor belts: warm conveyor belt,cold conveyor belt and dry slot. Meiyu frontal cyclones are the ones among
series cyclones at the lowest latitudes. In Eastern China due to dynamical and thermo-dynamical processes associated with specific
topographical and geographical features,in the upper troposphere, there is an anti-cyclonic ridge extending eastward from Tibetan
Plateau. Between this ridge and a subtropical jet stream closely to its northern side, the upper tropospheric flows diverse towards multi
directions to the eastern and southern sides. Coupled with the upper ridge in the lower troposphere, there is an shear line east-west
oriented with extreme wet humidity. Such three dimensional structure of the atmosphere approaches the condition of the symmetric
instability. As a result, the Meiyu frontal cloud belts become dense , continuous and long lasting. It is due to the latent heating along the
rain belt in the upper troposphere, after a time period about 10—15 days, the pattern is evolved, either the rain belt moves northward, or
the pattern turns into longitudinal. With longitudinal pattern, the densities of the clouds vary in different regions of the cloud belt related
with the vorticity and convergence in the low level air flow and its interaction with the surrounding tropical disturbances.

Keywords: extratropical cyclone, Meiyu front, satellite imagery
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Fig. 3 Spatial distribution of geostrophic wind calculated by using semi-geostrophic scheme®
(a is the isobars with an interval of 3.2 hPa (dotted line) and potential temperature isolines with an interval of 2.1 K (solid

line), and the air at the top is cold, b is a frontogenesis function D(VQ)Z / Dt The unit is 10.6(K /1000km)*h™, the solid
line is positive and the dashed line is negative)
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Fig. 4 The cyclone model of Carlson™
(a) Schematic diagram of shield cloud system with wavy perturbations at mid-latitudes, (b) Schematic diagram of three—
dimensional air flow through a mid-latitude cyclone, (c) An east-west vertical profile on the north side of the cyclone centre
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(a) FY-4A 10.8 ym infrared image, (b) FY—-4A 7.1 ym water vapor image, (¢) FY-2G 6.9 um water vapour motion wind,
(d) 500 hPa
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Fig. 7 Weather map at 12:00 UTC 11 August 2020
(a) FY—4A 10.8um infrared image, (b) FY-4A 7.1 um water vapor image, (c) FY-2G 6.9 ym water vapour motion wind,
(d) 500 hPa, (e) 700 hPa, (f) 850 hPa
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(a) FY-4A 10.8 umZI5hEI;
(d) 500 hPa;
Fig. 8 Weather map at 00:00 UTC 12 August 2020
(a) FY-4A 10.8 ym infrared image, (b) FY-4A 7.1 ym water vapor image, (c) FY-2G 6.9 pm visible image,
(d) 500 hPa, (e) 700 hPa, (f) 850 hPa
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Fig. 9 Weather map at 00:06 UTC 12 August 2020
(a) FY-4A 10.8 ym infrared image, (b) FY—4A 7.1 ym water vapor image, (c) FY-2G 6.9 pm water vapour motion wind,
(d) FY-1D 10.8 ym infrared images, (e) FY-2D 6.9 ym water vapour motion wind, (f) FY-2E 10.8 pm infrared image,
(g9) FY-2E 6.9 um water and vapor image, (h) FY-2G 6.9 ym water vapour motion wind
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(a) FY-4A 10.8 pm£I b E#;
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(c) FY-2G 6.9 pymk&ER

Fig. 10 Weather map at 12:00 UTC 12 August 2020
(a) FY-4A 10.8 um infrared image, (b) FY—4A 7.1 ym water vapor image, (c) FY-2G 6.9 ym water vapour motion wind
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(a) FY-4A 10.8 ymZI5MEf%; (b) FY-4A 7.1 pmikiK
Blf%; (c) FY-2G 6.9 um7kigK
Fig. 11 Weather map at 00:00 UTC 15 August 2020
(a) FY-4A 10.8 ym infrared image, (b) FY—-4A 7.1 um water
vapor image, (c) FY-2G 6.9 ym water vapour motion wind
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Fig. 12 Weather map at 00:00 UTC 6 July 2020
(a) FY—4A 0.65 pm visuable image, (b) FY-4A 10.8 pm
infrared image, (c) FY-4A 7.1 ym water vapor image,
(d) daily total surface incident solar radiation, (e) FY-2G
6.9 uym water vapour motion wind
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(a) 500 hPa;
Fig. 13 Weather map at 2020-07-06 00:00
(a) 500 hPa, (b) 700 hPa, (c) 850 hPa
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(b) 700 hPa;

(c) 850 hPa

BTN, AU AL T R R A, A AR A
T ] 2R A PG T, BB AT — AR 5 ) )
i S KSR TR PTAE AT, R R T e S
SR, Hr MR RURT AL AR TR . A
R A SORT IR R, R R i D AR U T
K3 AS P i e PR DX e 155 45 R AR ARG E 26 AF - R AT BIAE
oAk .

SRS MR BT AR PR, FEXTAUR P LA R
ZUBPE BN . M R R Y b 2 A A B R
FEXTRR LG PSRRI AR REYEL R
U, BEERHAUZ T B R T A DA SR b
BN — IRORARERE R SR ORI, W A7 2 B
b, BOERE EEESR AR YA R RS

S ARSI LR LR U R, AT PR
e R CAPE A P B, A SRR HON R e IR . AE
HHEZREE, R A MRER AR, R R
JE A FIIX, AT 0 S R S 1 2R ) H AP
FANARIZ EHR R I AR 7)o

fF S, ALMERRKB TN . KL
R s, AEEAURET SO 247 (1 R B 2l e AN
B, WM R AN R T, A R
Wz R AL I (] B — 28, —RAET—8H . id — B
IS [F1) R 52 M W B 2t LE 0 UL P B T Ay,
AR ARSI MR T IR
JFemsgdtsh, BHAEA EREREEIL. @I E R
(GO N G P S 7 e 2V 3 = W R PG (B P
HAR AT LS a R i AT . EIREAR
R CGEIF) mirpoTs, =i QRss) ; —H
PG I LW, 5= 5 1% 2 <
TR, AR e, AT BLOR AR S 1 DX 4
Mo PTBMERIEL R 2 RSN BER: B
WSy, AERTULR T EAT R i S5 B BT ) KR
ik, AEXHRUZ b TR T KB AT B BB R Y
R RN B A PR SRR

24 | Advances in Meteorological Science and Technology S&EHT#R 11 (3) - 2021



VH, AiRAsHNHNSE, [RERRE BT a0

Hir&, Az iiE— BTG,

4.2 2020 £ 8 A 27 BZ A XS Z BN = EYFAE
E147220204E8 H27HIFY-4A P A0.65 pm™] I,

FEL 10.8 um KA AN 7.1 pm P E KR BLLFY-2G

gt . JLEA1:2020-08-27 08:00

LY

A Mo :
FY-4A(104.7°E) il 2: 0.65 pm AR

) il 10: 7.1 pm IR

Progress 44 7 (£ &

6.9 pm/KVRRE, X LEEREER 7202008 H FA]—
WA A RSN = FFFE. E155£20204E8
H27HO008S )RS, v LAE BITE RS R GBI R
B, XHREH I HEMRMER,

B4 WAL R B R, B E2X

-

) i 12: 10.8 pm KRATSH

E14 202048 H27 HOORHIXSE
(a)FY-4A 0.65 pmAI K EE; (b) FY-4A 10.8 umZI5hER; (c) FY-4A 7.1 pmzkKiEE#E; (d) FY-2G 6.9 ymzkig Xl
Fig. 14 Weather map at 00:00 UTC 27 August 2020
(a) FY—4A 0.65 pym visible image, (b) FY-4A 10.8 ym infrared image, (c) FY-2A 7.1 ym water vapor image,
(d) FY-2G 6.9 um wator vapour motion wind
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(a) 500 hPa;

(b) 700 hPa;

(c) 850 hPa

Fig. 15 Weather map at 00:00 UTC 27 August 2020
(a) 500 hPa, (b) 700 hPa, (c) 850 hPa
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