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1. N

7] Ml (Atmospheric Motion Vector: AMV) & ¢4 945 o] &35t A&+
g A2 A% W Y 5 #5 T A oS xS A A B#S5 Gl thal AA
oz AArET s HEE 7 A4 9 R 58S FAI7]L (Velden and
Young 1994) X oy ndlo] F3} A7z AME-¥ i 90w (LeMarshall etal, 1996
and Goerss et al. 1998, Solden et al. 2001, Xiao et al. 2002) theFst 714} &8 Fof
(A A7k &4, vk 1o A=, AEZ|R/ 912 4], Coastal gap wind®] 4] %)
o =& 1 tH(Rogers. E. et al.,, 1979, Velden, C. S. et al., 1992, Velden, C.
S. et al.,, 1998, Velden, C. S. et al, 2005).

o)

2 duglFS FAEY714 94 (Communication, Ocean, and Meteorological
Satellite; COMS) 9] #A8E o]&sto] 7Y WFSs AAste ARAZA A" (COMS
Meteorological Data Processing System: CMDPS) ollA] th7]&5WE o] ik st
o B=Ee 4 Al A S ol gkl A9 AE (IR1: 10.8 xm) 7 EHH,
T3/l Ad (WV; 6.75 xm) 719 E, a4 9 Ad (SWIR: 3.75 pm) th7]25H
B, 283 7kA A (VIS: 0.65¢m) th7]-5 e 7} Aakgic),

B o7l esdE dugse 14 A4, 1k g3, dE akE F2 JE Ak 44
2 7AE vk HE AEY A FRE fd 14 Ade HAs @ 5, wAdw
Hell oal o AT AR WE Az GOt Y E AT FARY 2/5E
Azl oel ABAE JAF RO ks o]l gste] ME o xS Skl FH7IEAIA
E| (European Organization for the Exploitation of Meteorological Satellites:
EUMETSAT) elA 7idd ti7]-sdy 54 AA daelsel wet 2F HH 9 54 4
BE BAksk T

2ol 7l e EHE A AT WA FAAS ALART, 3L E ALY
oA e o) eEuE e dnEE W AE B4, 4% B ATES A &6
o 4% AZE o7 EWE Y A ad g, 58S @ LaeEe] BAEY A
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7158 H = 1960dtHE 2e A48 AAAE 7174 A4 ASZ 7Y AFEE A
+dl (Hubert and Whitney, 1971), 2% GOES (Geostationary Operational
Environmental Satellites) <14 AlglZ=9 FHE Meteosat 914 18] #7 GMS
(Geostationary Meteorological Satellite) 2! MTSAT (Multi—Functional Transport
Satellite) ol ©]27|74A], th7]2FHWE S 4t=E 7= At AAAE 7174 98 A4
9} A2 EAUdtrh(Velden et al., 1997, 1998, Schemetz et al., 1993, Tokuno, 1996,
LeMarshall et al., 1999).

"= NESDIS (National Environmental Satellite, Data and Information Service) 7}
GOES—8/9 #=& o]&3sto] &d3s] Awstd A8 d7|esHHE A= o
(Nieman et al.,1997 and Velden et al., 1998), % @< &8 4 44 7| ¥F& 9
3] WMO (World Meteorological Organization) & A o} IWW (International Wind
Workshop) 7} 1994 o] % A 74 ofF A4 & H o] a1 glom, et o] %
= Fxeta Qv

A et t7] 5 E = Terascan AXE 9] (SeaSpace Co.) ol W&dd F&
TS F3 AEE AT s AR 7HA ] GMS-5 948 ARE o] &3t FolAlol ¢
Aol AEH L, 1% W F4 JAE o] Fo] R o FufjellA AAA o w JhE
aEFe] o3 U AEEol HAE XStk a9y FAlEYIY
(Communication, Ocean, and Meteorological Satellite: COMS) 2] =FZ A8 Al
(COMS Meteorological Data Processing System: CMDPS) 7l3F A9 &
2003dHE t7|esHE AE dugss JiEEistern, A FA e whet
CMDPS At=&¥ 37 ZEstd Y€ di7lesdy Zas 2dskA =tk

O

S
MU R oo ox no

£ olo [y

2.1.2. 71+ 9E dxugF9 stAA

F A E oA gtk (Velden et al., 2005).
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) = A BEe A4 2/FEA R &S |
A gy REARor Abgsta Qe 1xE 9 o
Temperature (EBBT) W o= £A4 oA
o& AxtE I LEE HWS )
ojth. wetA th7]EEFHE = A BRSO oY JRE AFEEHE T4 B 2/FE A5
o] AL ks Wt

=
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o
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o
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s
i’;
ol
o
rr

2.2. CMDPS t7]+&4H9 FeA 2 &&

A BES g LGN BE0] A3 T WEsk Y1 A1 2le] tarew
B23t7] of ks oFiol Atk oUW A BEH BH FUL vgrks SAAA 94
AszRee] o))

3t At 2 850 dF5AS AT A AR By HF THY F4 ol 7198}
3 QT 7SS EE A4 B35 vlEl] Al o2 vlw A A v AS Ay sk
o thiF 7§A] (Convection Initiation; CI) 8] 8-S v+ & AZ oH FoloA F83H

AHg-E 31 gle,

o +x R 7 FIo &§&
TH| AR s vAe= A4 AEES I Hrl= dHbd o= OSSE (Observing

System Simulation Experiments) 2 &S &3l o|Fox] =], thefs AFsolA 7]+

FTHE Q] Algo] A Fdo] or AHILE =

Lok, A BEE o] &35t e AR RO W ofdd AV 2o AFelA =, A

By 7] o]% Zo ] 9lth(Cherubini et al., 2006).
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aleS
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o A A7 | HE B &&

3k HAWA 94X A5 FETIH S AFES di7lwHE e A4 A AR E st
Bo Ao FlEoA gkom (Velden et al., 1992, Goerss et al., 1998, Solden et
al., 2001, Xiao et al., 2002) Velden et al.(1998)2 A A A 7|4 (Tropical Cyclone)
T4 Aol lol 7]l E e F8%e w3t . Zhang and Wang(1999)2 #4€
S skl U AL ofE A RE Y o VIR HHE ol &3tgloH, o
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PRl Tl Aol AV AR R7F A EdeS BT

o UF AA AR B§

g9 AoAd AR olgetel UL W, A4, 191
W s L A we gRE QA Ao ol AZnHe X
U5Fe F49 Qe AAAA 297 AT dgol 2 &

U=
71 WME S o] &3k A dojy #FHT 30~40% wWE tF9 F4o] /Mg
o] & A ¢ltF(Mecikalski, J. R. et al, 2006).
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ARBASE 4 (3.2)3% 21, ol A HaFo] F4 oo BE LE L W el
A

Aato] o] Fol At}

3 A Oﬂoﬂjq. 7(‘] OﬂO:] LH _A

E(T— T)—E(S—S) _ E(T-S)—E(DE(S)

CC=
O0r°*0gs Or°*0s
(3.1)
2 NTNT T NTNT
NTZZZTi,jSm+i,n+1 ZZTzJZZ JSm+zn+J
CCrs, = , LN NN, ) N, N, N, )
EES 35 ESWG 35 FAPEIRES 35 SN 55 IRV
(3.2)
B oaygFoas WE AES 98 oF 158 T 308 149 AIAE TN = A B
o 914 Qe olg e Hivl(Fig. 3.2), ol @4 F Al Yare] BAL Fal EA)
A=, A AL Al AR G dellA #E FF o] o]Fo Xk A WA FdT T A
Gake o gatol AR WE 1, 72w T AAG Al WA S o) fakel AxE W
20] v Bl HEACR AEHE WEY} Bk ol WIS Fol Mnd APAQ
HE AFEo] Zhssl A, W 13 ¥y 29 dHAdS HE WEH Y F4E& AYst=d At
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ALt 7 248 Hole oA #S5 A0 /AR ARE FE =] AR 4%
S, FHAEAS AFshel 4 335 349 e WA AN ko, 0,5 27
¥4 540 SRS AR ¢ 3 0,5 4 9o Ul AE W Auw g 91/4
Eole). ol@z WES] Beld Welsh AW o) F YL DS A7 Aol 2 ol
F/3F 5, kg NEE BB,
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Ax=R z(6,—6 2)cos(sz) (3.3)
Ay=RE((1) 1_(1)2) (3.4)
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Fig. 3.2 Three (a) sampled images for derivation of target displacement
and (b) schematic diagram of target tracking for wind vector estimation.
The target area in reference image is moved around within the search
area(many dotted line boxes) to calculate cross correlation and select
the maximum cross correlation point(the solid line box in ty).
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Fig. 3.5 Measured TBBs within target area partially filled with clouds. The

curve represents the forward calculations of TBBs for IR1 and water
vapor channels for opaque clouds at different levels in the atmosphere.

t}. STC (Semi—Transparent Correction) W4

STCHH-S IR/WV Intercept W3} s A= A% a2 th7]| 5 E o4 1t
5 P59 1= AXbslt) IR/WV Intercept HH-S QAo #=3 %4 Y RE 34
9 3% 2EARE o]&ete] AY FAHAS Fok= HHﬂ;, STC%“ﬁ% BEAL pdlo] A

2] ghell aidabs Aot A W fAo] B5T 7F A5 B Ik 2Rl Mt
AE o] AHow ks F3

o] W HAF REe] FH B ghell WA
A a7t 9ol 57 e B FERE
IR/WV Intercept W3} vpRb7pA 2 F4 djof 48k
Aetrl el AA %k AAE s WY B el o
o e o A= ke F40] oidetn A4 RE AREehA et

1m

=
Ot
o
N
R
M
=2

oj\
ne o

o 3d &4 YrleEdHY 1

=
A ZAoAe 57 A d7lsHER Addn. o3 A gy =571 A

COMS Proprietary - 13 -



P

Code: NMSC/SCI/ATBD/AMV
Issue: 1.0 Date:2012.12.21
File: NMSC-SCI-ATBD-AMV _v1.0.hw

Page: 30

2717

il 27 = o]

3|

-

zh ]

=
=

W, HEA o7 400 hPall koA 7V & 7454

+ 9k

1

O =3
=Zs 35

Z 200 hPa°llA] 400 hPa Abole] w}

CMDPS A2 REelA A

o Sa)

th71 2]

s

A

FE ] HAS Akl =

dl, ojmf &7

T
RN

H
th3Egke] dsh F7el

a4

U 3 NTCC (Normalized Total Cumulative

s

2 Fsy e

Wilel ket

T
RN

22

%!

~_I_!

i

™
J—,AIO
of
).
—_

fite)

o

—_
o)

NTC (Normalized Total Contribution)
Contribution) "o =2 vt}

2 32w At A7 BEES UERdt NTCC B

A 719 WEEol 0.57F ¥He

457

gl A

o
R

el
Njo
o

T
|
B
ny
9%
-
o B

L dgebs Wiolt

7. 1% AA

(EBBT, IR/WV Intercept,

=
=]

g W=

=
2
ERELE It

s = Al e

STC W) el 9

7Ht} ol

o
=

7

°} NTCC e o3& +

o
AR el A

L —
.

7bFs/dol At

_14_

COMS Proprietary



> o Code: NMSC/SCI/ATBD/AMV
u i 7| == E Issue: 1.0 Date:2012.12.21
o = Sl M File: NMSC-SCI-ATBD-AMV_v1.0.hw
77| I MES EI-‘Tl_Ela /= I&'lkl Page: 30 ) g

NTC Method

(Curmnulative) Emmisivity
Q
(&)}

o E NTCC Method

0 10 20 30
Cloud Top Level (Number of Model Layers)
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Table. 4. Output data for AMV module

OUTPUT DATA
Parameter Mnemonic Unit | Min | Max | Prec | Acc | Res
SATELLITE IDENTIFIER sat_id - - - - - pixel
IDENTIFICATION OF
ORIGINATING/GENERATING id_org_gen_cen - - - - - pixel
CENTRE
SATELLITE
sat_class - - - - - pixel
CLASSIFICATION
SEGMENT SIZE AT NADIR . .
seg_size_x - - - - - pixel
IN X DIRECTION
SEGMENT SIZE AT NADIR . .
seg_size_y - - - - - pixel
IN Y DIRECTION
YEAR sat_time_year2 - - - - - pixel
MONTH sat_time_mon2 - - - - - pixel
DAY sat_time_day?2 - - - - - pixel
HOUR sat_time_hour2 - - - - - pixel
MINUTE sat_time_min2 - - - - - pixel
SECOND sat_time_sec - - - - - pixel
LATITUDE opt_target_lat ° - - - - pixel
LONGITUDE opt_target_lon ° - - - - pixel
SATELLITE INSTRUMENT
USED IN DATA sat_istr - - - - - pixel
PROCESSING(6)
SATELLITE DERIVED WIND
opt_target_amv_mth | - - - - - | pixel
COMPUTATION METHOD
PRESSURE pressure hPa - - - - pixel
WIND DIRECTION fnl_amv_wd3 ° - - - - pixel
WIND SPEED fnl_amv_ws3 m/s - - - - pixel
SATELLITE CHANNEL .
sat_ch_cen_freq Hz - - - - pixel
CENTRE FREQUENCY
SATELLITE CHANNEL .
sat_ch_bnd_wdth Hz - - - - pixel
BAND WIDTH
COLDEST CLUSTER opt_target_cold_tem K el
- - - - ixe
TEMPERATURE D P
HEIGHT ASSIGNMENT hat h el
_ass - - - - - xe
METHOD gl-assm P
TRACER CORRELATION
tracer_corr_mth - - - - - pixel
METHOD
LAND/SEA QUALIFIER opt_target_lsmask - - - - - pixel
SATELLITE ZENITH ANGLE | opt_target_sat_zen ° - - - - pixel
COMS Proprietary - 23 -
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Fig. 3.11 Collocation numbers and Vector-RMSEs
for each quality criteria
1 N
(MVD)= N Z(VD) ; (3.7)
=1
(VD) =V (U,~U)2+(V,~V)?2 (3.8)
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Fig. 3.12 Flow chart of AMV validation using rawinsonde data
Table. 5 Example of validation table

lat = -20°S - 50°N
altitude = OhPa - 1000hPa
period = 01feb2012 - 31feb2012
rmsvd = 3.83
nrmsvd = 0.20
ws(amv-nwp) = 19.58
bias = -0.73
N = 377135
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Fig. 3.13 Sample images of AMVs for each channel (displayed only 25%)
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Fig. 3.14 Regional validation results for long-term AMVs
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