THE DEVELOPMENT FOR MTSAT
RAPID SCAN HIGH RESOLUTION
AMVS AT JMA/MSC

Kazuki Shimoji
Meteorological Satellite Center
Japan Meteorological Agency




T-PARC Enhanced Observation by
MTSAT-2

.Hemisphere scan : 15min North hemisphere image

.Rapid-scan : 7min small area image

.Rapid-scan : 4min small area image

*Sep 2008 10t 12UTC - 13t 06UTC
«Sep 2008 17th 12UTC - 18th 12UTC
«Sep 2008 27th 12UTC - 28th 12UTC




2010.7 2010. 2011. 2012.

Autumn Summer Summer
Ordinarily Ordinarily RS R.S. R.S.

Experiment of rapid-scan
observation Routine rapid-scan operation

by MTSAT-1R
Rapid-Scan Area for 5min. intervals 120-150E  25-45N
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Cloud Tracking Method for RTN AMVs at
JMA/MSC

To find most similar cloud from timely
neighboring satellite imageries which fit
Into target clouds by pattern matching.

Tracking
candidate

TraC_klng candidate
candidate -
N | EE T
2 Hn
- s
| .
.=.. Tracking
candidate Highest Correlation
H BN
- B
[l —p Reasonable motion vector
N | B
H Bl

mE N —_— Unreasonable motion vector



Cloud Tracking Method for RTN AMVs at
JMA/MSC

Correlation coefficient between —> Reasonable motion vector

targets is not statistically reliable — Unreasonable motion vector
when sample number (target box
size) is too small.




Average of correlation coefficients computed from timely
neighboring targets

—p Reasonable motion vector

o L —>  Unreasonable motion vector
Statistical significance of

correlation coefficients between 2

small 3x3 pixels targets cut from -
. . Good?

satellite imageries is very bad.

1% significant level of correlation |Target box {1
at sample number = 9 is about
0.798. It means that correlation
coefficient less than 0.798 is
emptiness for pattern matching on
cross-correlation method.

v




Average of correlation coefficients computed from timely
neighboring targets

—p Reasonable motion vector

_ —>  Unreasonable motion vector
But average of uncertain

guantities is generally more
certain than each uncertain
guantity.

In rapid-scan observation,
sequence of many satellite
Imageries can be observed.
Namely, it is able to compute
correlation coefficient from not
only a pair of timely neighboring
Imageries but also many pairs of
those imageries.

Consistency of motion vector
IS supposed during rapid-scan. T=0 T=11T=2




Average of correlation coefficients computed from timely
neighboring targets

—p Reasonable motion vector

— Unreasonable motion vector




Average of correlation coefficients computed from timely
neighboring targets

{Good?, Good?, Good?, Good?} Statistically good
? ? ? ? isti
{Bad?, Bad?, Good?, Bad?} Statistically bad Bad?
Good? Gcl)cl)d?

.......... Good?




Average of correlation coefficients computed from timely
neighboring targets

Velocity and acceleration which Maximize average of correlations C,...(V,a)
IS most likelihood velocity and acceleration of targeted cloud.

N-1
C...(v,a)° cos ﬁ cos*(C(I.(r.),1.,(r..)))

- 4 n=1

AL © Ty Ul - ty) +2al, - b,
C(X’ y) . Correlation coefficient of small image segments x and y
| N (I’n) : Small image segment cut from nth imagery
\/ : Target velocity
Target Acceleration

a :
tn . Time nth imagery observed
I :

Target position on nth imagery
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Correlation Error Dependency on Target Box Size

2
, c +1
Corr _error _index® \/ >
correlatior error Inde> (N| -1 N;"-1
0.5¢
0.4- Targe Box Size
0.3 3%3 5%b 7%6 9%  15%4E

Numbe of Image:

s 100 15 2 25 30
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Rapid-scan AMV from MTSAT-2 (4min.)



Rapid-scan AMV from MTSAT-2 (4min.)



Rapid-scan AMV from MTSAT-2 (4min.)



Comparison between AMVs(3x3) and First guess

AMVs from 2
images

AMVs from 3
images

Target Box Size = 3x3 pixels

Blue :: u component of wind

Red :: v component of wind
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Vertical axes :: AMV (3 x 3)(m/s)

Horizontal axes ::First guess (m/s)



Comparison between AMVs(3x3) and
AMVs(16x16,normal)

AMVs from 2 AMVs from 3
images Images

.

Blue :: u component of wind
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Red :: v component of wind
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AMY Derlvation frorn Meteosat-7 at
JMIA/MSC

@ r~urpose

Irnprovernent for frecuency of AMVs for JMA NYWP
By using JMA NWP vertical profile for neignt
:'*summemr_ on Indian ocearn region , It s expecied

Nzl nelgni assigrmeri ,lepemlem/ o WP wil
ne clear.
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