)

25 % 1
2014 4 1 A

VAN IR S o 4
JOURNAL OF APPLIED METEOROLOGICAL SCIENCE

Vol. 25, No. 1
January 2014

X AE. ORI 3 B R 6 X 2R B AR, 442014, 25(1) 1 1-10.

ANE I 53 #2538 G X = 7 HYIE R

x| e

WHRE

(HRDEKL P, d65 100081)

-

i

C:o
=

LR T A DR DIl T il 2 W AN ) KA AR A A T B LSRRG XU 5 1L 5 T G DX 4 il
S D 2 BB 2011 4F 5 AR AE (1109) K 2012 48 5 RUHESE (1211 [ LI B dls » R T Hovmoller 23 #7181 48 5 &
BAE SR T TEA [l I 23 53 J WL B0 X 6 XUz 2 405 A4 R 0 2 00 50 o SR P R o o 0 T 45 R SR I < T DOl
TE 10 rovin YL isF (6] (5] B AC A 1. 25 lern %3 i) 43 B 38 AT LLAR S b 52 e 2 28 9828 R AL 6 A [ 00 00 I [8] 23 B 2 2 4R T
i A 2 18] 23 B A 20 0 25 AR 5 A R AT A9 B BT 0 R R W) 5 7 A W) 2 (8] 23 J 3 26 0 T L I 1] 20 % = 1Y B AR X = &%
G5 ey B S R A B S0 AT RS WA/ 5 2 T2 S AR B 20 AT U T ARG R PE AR 60 min py LI B[R] [A] B R AR T BOR AR
AL QSR LL 60 min Sy LI i (8] 18] K 2 25 25802 1 AR DU AR AR 7K YT T8 A ) L0 ] F) 2 S R B (B /DT
LLAMETE 1, U = B OCHE LA TE 1 Y e 15 28 o UL 00 Bsf (] £ U8 P o 7 7 VO 2 e O T 430 36 AT 3R IR B 22 /Y

TARJCLLAMETE 1 5 R
KR PR DREVTE: BMEN:; =0

2% iR 55 R A TR] 1 Rl a7 ELAT SR A R
YEH o 25 ot B HLAE R[] 253 [a] st 1) RUBE | 9 A8 4k
Xof 4 BR A A AR AL A4S B RUBE () KRR GE i i AN o] 2
Mo ARz R B T R R AAR B S an R =
FEAE TR 45 W] i & A B 7K B0 6 I R0, OB T K
AAREN: 2o MAETURE RSP FEE T
AR S BT 2 i 08I0 A B B KR TR
o ARG TR DR LA 3 v 1 e ) R O e A
—HUORFERS S Hh RIEEEEERTY ., X F
R AR A 1 ARG T LI 4 8] R
A B TR EIE 20 o RABMMRREE S . Btk
] AL 1k R4 R I M 55 O I e T ) B e
30 min, MR WL AT 53] 15 min, 54581960 min
i 1) 4 3 5 1 U0 0 R EL o O T 0 6 L A AR R $ e .
AR 65 W R A0 T 4R 1) 5 SR I A 22 B, TR IR P o PR
TR DRI B AR S A s B ] 3 B 23 00 0 £ 4k

2012-10-02 I Fj, 2013-07-08 I %] Fi e & o

IR K

FUH# RS TR TP B 0 A &
BORHEEHARMKE, EETE 20 Ha 70 F4R
FETF R TP X I HE I . Rodgers %5 W 5% %
W, e 25 ) 43 23 R vag B ) 4 9 8 108 O 00 RT3 BB e
2 1) [l 2% B XU ARG 2 IXUES B Al a0 R XU ] L ) A )2
= HA B A L AR HERY 15~30 min {9 080
Fit 1) (1) R AR X A7 2 3] A8 Ak BRI 43 3 R SMA2
T 7.5 min (000 i [E] [E] B A1 GOES T A 13 min
%) U0 0 s [ () B K B )2 200 hPa AIIKJZ 900 hPa
13 MR BERL . 5 15 min 8 30 min 19 %k
Fo . SMA2 TA 7.5 min {00 st (] (8] B 38 25 3] 1
TP KT 5~10 fi5, [M#} Rodgers % HF 58 K . i
B[] 73 28 WO 0 IE DA v 25 T] 43 S5O0 A4 ] 3R A5 B
FEWRIN S . Uchida 250 BE5E T B 48 & KU K2
Z R LE R EI L5 30 min B9 LI B[] [ G AH EL
7.5~15 min 08I0 B[] (8] B AT LR B & R H G 388
FEn s () RO YERE, 7.5 min WIS ] ) B AT DL 4R
HE & KA A HE 200 kmi [ 9 KGR, 15 min U I

W H - EEERBIEEES T (41175022) , 28 25 PEAT I O BHIFE T (GYHY201206003) , [ B 441 %155 H (2012BAC22B05)

* email: liujian(@ cma. gov. cn



2 Moo XK

% 4R

5% 25 %

fit [ 18] B AT DL B i & XU rpe J8 400 kme S B R
FERE 30 min ML A i) (1] B AT B AL & R S
500~600 km Ju[E KR, HARRIT W K
PESE B 45 Ak WL T & R0 RO B AR 2 KL
Velden ZE000 4% Wil fE 2000 4E F1 2005 4F F]
GOES-10 #F5¢ 1 A [6] R 38 18 A [7] i 8] 8] Fg %f K
TERL AR I 5, e B AR IS 22 1 X3 AR L i
246 i O30 [ B B2 75 25 1) 43 BE R . Hamada ™ i g
Pkt 15 min {9 UL DU Ff R] TR) B AT DB G Sz e A i
S A H AR L # i = 4R AE . Shenk ™ F] ] GOES
B[] 77 4 RS AR B WL S 80 T X = BAR B BR . AN [H]
14 2 4R o doe e I () B A 90 AS [, 4 Shenk™ ) BfF 5%
FeW] 36 B i b B AR o A A UL I s ] R B oA 1~
10 min, [} 18 B5 % 2 A4 5 8] 8] B 0 AT 684 30 min,

RS UG L P R A B TR AR
B0 B A8 2800 5T N 2 00 R A BE S R e
AN TS 2 3 30 T 08I0 % R 5 o T Xt A ] B s
I3 PR E R ORE R RS & 7K 78 Rk 2
BO IR R o AR SCEF X AN [R] 400 38 3, A A ) =5
(1] 3 % 238 B[] 43 98 22 I AR LAY 65 KL s R R 3T 32
S 2 BT B W 1) 235 A8 e G TS R AR 4 A A [ B
PR 2B TR R G R R IR I
U

1 B mr ik

IR 2 Z 5 i 1R G T AL B A% G0 O B[R] 43
HEAE R 60 min, 7ETRI 23 5247 30 min B [H] 73 BEZ 1Y
LI ARE 2 R WL I A5 AT 45 15 min AR ER 1 OWL
s o AH T BRI A BE AN TR R AR B E bR
G507 A AE PR 22 5 Y 2% 1 B0 I 5040 [] 1% — Bt A
Y — Vi 25 . DRt FE v PR TR AR UL s [k 3 B
e AR IR B[] 4 B 5 UL 5 4k 1) B A s AR

ER AL 0 2011 £ R B W FY-2C
ARG TR TTE T IX Sl A5 OU I 4 3, B R B T
S48 B O 10 min By 2% 220000 BcdiE . 2012 4R F)
FY-2F & DA IR T fe @i B 43 B %05 min 19
DA, A SCr B FY-2C 2 B A M FY-2F
G TR DX BOUL I s 0L 3 TE D AT O 40 4b
T DX 38 (ZLAMEIE 1), 21513 24 1 i 8 (2051 38 38
2) KRGS (LT AN TE 3) Al 21 A0 38 (21 415
T 4D, oA 2 Ah i Y s ) 43 BE R R 5 km, BT UL
WA 5 km F1 1. 25 km B F02s (8] 43 9 R 50E

2011 4E 43 9 S G ML T 7 J1 28 H
06 :00 CHEFEB, R[] 76 P A6 K -3 3 10 1 AR B )
8H 9 HiFikgis, A Kik 13 d A Ak
IS TN SR L A N TR D I N &
R o AR (1109 & 057 T W R inagk .7 A 30 H
A A AR N A R A KUER L R AR B RO B R, 30
H 12:00 130 H 18:00 fins Jy ik 5 KUFLEE 58 G X,
BiJ5.7 H 31 Hie Fuss e M. 8 A 3 HiZfR
TR0 5 o B8 5 G, B B g ik A K. AR
(110DTE 8 A 3 HAHE 24 h Wymf [l N & 17 1 Mo
G WUk R ) M 5 R Bl 5 S5 o 5 XU T R
ARSCHEH 2011 4E 8 A 3 H i B8 A R i 25 4 B
RTLR GRS AL (1109) 75 Z8 45 AiF 32 BUAY SRR E

2012 4R %3 11 SR El % F 8 H 3 H
00: 00 PEIL AR FVEAE .8 H 7 H 06:00 JI5s S i
HMX.8 A 8 H 03:00 FI )5 LAGR & KR B 76 Wi {L 5
LUy B 30T T R B . AR SCHEER 2012 4F 8 A 7 H WL
FEVHE AR [ 42 20 PR TR ORI (121D = &
FEAE B2 IO SRR

T EAF R & R AE— WY Y AR AR
fiE . 2] A Hovmoller EM . Hovmoéller 43 #1 & & X
2 EHA TR E AT FERT A S
By IF 18] T AR AR E . Hovmoller K4S AR bR — ik £
JE Bl R N AR AR D I [ 20 A R R A TR 4 €
G2

2 oA

2.1 ARZZEWS REWWLIEE RS ESFE
20114 8 A 2 H 18:00 & KUHFAE (1109) H .0
£ F 23.8°N,133. 3°E. LS JE 930 hPa, o0 [t i
R KGEER 52 m/s, 3B MR G K. Z 5 1 i At
Ji 3, 2 09:00 & XA AE (1109) Hhl R 4E R
T£ 925 hPa, Ho0 B 3 fie KRR GE ) 55 m/s, H =
FRFFAE I AR X 7 R BE AT T 1 k& e, p
WA AR A 2 R % e 52 %%, HLRE A B 2 19 46 == )i
tE L O 2 Y R RO g RE . v A A A —
Al AT 2 T 32 I A 2 TR T DT S e L A AR
10D PEM AL = R By Kk ez 240, 8 H 3 H
04:00 5 XUAEAE (1109) .00 47 F 24, 4°NL131. 5°E,
SRR R A KSR, B 1 k2011 £ 8 H 3 H
03:03—04:50 P WL I B (1] (5] B 2 10 min %3 [] 43
B 1,25 km 1 & KUAHEAE (1109) Hrats == XAl L



55014 X1

il 45 < AN [ WL 2 B 558 15 R 20 2R 0 SRR 3

JGiEE S ARG, B LA, B s R AR
B R 5 IR E ol SO M & XUIR X B
=8 FHRIE W b R T B XUR X = & M BE %
AR B R AR B2 435 2012 4R 8 7
H 01:00 1.25 km([& 2a) .5 km (& 2b) 43 ¥ & K
25 (1211) 2= Z 0] W63 38 G R B A 1. 25 km

03:03

03:43 03:52

04:23 04:32

Sy HER A R0 ] D T R E R (200,
555 km 23 [a) /- R R AR LE L 1. 25 km %5 [A] 43 8 R
LT 5045 % 25 FR 1) 45 4 R AIE 3% BRAS 5 O 3 i L
HEAGNIEBX =&, 76 5 km =m0 ¥ X4 I,
A& KR X AR = B 55 . 78 1. 25 km 25 8] 43 9F
KRG 0] W2 v M SO A

03:21 03:30

04:01 04:10

04:41 04:50

1 20114 8 4 3 H 03:03-—04:50 34 WL B[] (] B% 2y 10 min f) 25 [H]
SRPERN 1. 25 km & RAEAE (1109) Hoi 2= X BT 5% 58 38 2 4 % B 1%
Fig. 1 The reflectivity image of typhoon Muifa(2011) of FY-2C visible channel during 0303 UTC—0450 UTC

on 3 August 2011 with the spatial resolution of 1. 25 km and the temporal resolution about 10 minutes
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Fig. 2 Reflectivity image of typhoon Haikui(2012) of FY-2F
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Fig. 3 The reflectivity Hovmoller diagram of typhoon Muifa(2011) during 0303 UTC—
0703 UTC on 3 Aug 2011 with the spatial resolution of 5 km(a) and 1. 25 km(b)

and the temporal resolution about 10 minutes
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Fig. 4 The reflectivity image of visible channel at

0410 UTC 3 Aug 2011 with the spatial
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Fig.5 The reflectivity Hovmoller diagram of typhoon Muifa(2011) during 0303 UTC—
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Fig. 8 The brightness temperature Hovméller diagram of typhoon Muifa(2011) of water vapor
channel during 0303 UTC—1450 UTC on 3 Aug 2011 with the spatial resolution of 5 km
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Fig. 9 The change of eye area brightness temperature of typhoon Muifa(2011)

and typhoon Haikui(2012) of infrared window channel and

water vapor channel with different temporal resolutions
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Table 1 The pixel percentage of different brightness
temperature level between extrapolated and observed

data of infrared window channel and water vapor channel
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Fig. 10  The distribution of Cy difference between different observation temporal resolutions as

the function of latitude for infrared window channel(a) and water vapor channel(b)
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from geosynchronous satellites. Global and Planetary Change

Multi-scale Satellite Data Sensitivity Study on
Cloud Analysis of Strong Typhoon

Liu Jian Jiang Jianying

(National Satellite Meteorological Center , Beijing 100081)
Abstract

The traditional obervation interval of Fengyun geostationary meteorological series satellite is 1 hour
for a single satellite. During flooding season, the obervation frequency is imporived to half an hour. Doub-
le satellite observation mode can provide remote sensing data every 15 minutes. Due to the difference of ob-
servation angles and calibration error between different satellites, remote sensing data sometimes appear
consistency and uniformity deviation. So improving observation frequency for a single satellite is the best
way to get high quality remote sensing data. Rapid scan mode of geostationary meteorological satellites is
an important method to monitor all kinds of weather processes.

National Satellite Meteorological Center uses retired FY-2C satellite to carry out high frequency rapid
regional scan observation trials and get continuous data with an average of 10-minute interval. Based on
high frequency observations, Hovmdller diagram and coefficient of variation are used to analyze the sensi-
tivity of multi-scale satellite data on monitoring the structure of a strong typhoon Muifa(2011).

The research results show that the high frequency observations can clearly demonstrate the evolution
of a strong typhoon cloud structure. Each channel with different spatial and temporal resolution has differ-
ent sensitiveness in monitoring the structure feature of cloud. Reflectivity at visible channel with
1. 25-kilometer spatial resolution and 10-minute temporal resoution can well show features of typhoon
cloud. Under the same observation temporal resolution condition, lowering spatial resolution has great im-
pact on monitoring the structure of cloud. If the spatial resolution keeps the same, reduced observation
temporal resolution has less effect on extracting the characteristics of clouds. Using Hovmoéller diagram to
compare cloud brightness temperature characteristics through infrared window channel under different
temporal resolution, it can be seen that there is no great difference between 10-minute and 30-minute ob-
servation modes. The cloud features are greatly reduced after the observation interval being changed to 60
minutes. The results also show that the cloud characteristics change greatly during 60 minutes based on
brightness temperature coefficient of variation difference. Because the brightness temperature coefficient of
variation at water vapor channel is smaller than infrared channel, the evolution of cloud characters ob-
served by infrared window channel is more sensitive than that by water vapor channel. So improved obser-

vation temporal resolution can get more cloud information through infrared window channel.

Key words: resolution; satellite data; strong typhoon; cloud analysis



