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Establish the inter-calibration system for 
MTSAT-1R with AIRS/IASI

Implement GSICS S/W using MTSAT-1R data

Period : Jun.2007 ~ May. 2008

Test conditions for collocation
Time : 15 min vs. 5 min time difference
Space : The effect of spatial inhomogeneity
Time vs. TBB difference
TBGEO vs. TBB difference
Convolution and constraint method

GEO-LEO IR Calibration



Overview of data flow

Receiving data files

Collecting xml for AIRS data

Doing CRON job

Producing outputs

Doing daily CRON job

Displaying web server

/home/cmdps/data/AIRS/xml/*.xml

GEO: /home/cmdps/data/MTSAT1R/HRIT/HDF/*.h5
LEO: /home/cmdps/data/AIRS(IASI)/HDF/*.hdf

AIRS_runshell.csh
IASI_runshell.csh

/home/cmdps/dkim/GSICS/2008_v1.2/PLOT/*.ps
/home/cmdps/dkim/GSICS/2008_v1.2/

OUT_AIRS(IASI)/*.txt

Not yet



Details of data processing
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COLLOCATED IN SPACE

COLLOCATED IN TIME

ALIGNED IN LINE-OF-SIGHT

UNIFORM 
ENVIRONMENT

NORMAL GEO FOV

SPATIAL AVERAGING

1. Space collocation: 

GEO pixel closest to the LEO granule center

2. Time collocation: 
⎪TLEO – TGEO |  < 900 s(=15min)
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SPECTRAL FILLING

3. Viewing angle alignment: 

Collocation procedure of GSICS S/W (1/3)



Collocation (Angle)

IR channels are sometimes sensitive to 
difference in azimuth angle

GEO LEO 

θgeo

 

= θleo



7

Uniform Environment

GEO FOVLEO FOV
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Collocation procedure of GSICS S/W (2/3)
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COLLOCATED IN SPACE

COLLOCATED IN TIME

ALIGNED IN LINE-OF-SIGHT

UNIFORM 
ENVIRONMENT

NORMAL GEO FOV

SPATIAL AVERAGING

SPECTRAL FILLING

Spectral filling method

1. Convolution method
Linear interpolation using only US profile

Proposed by NESDIS

2. Constraint method
Least square method using 8-profile

Proposed by JMA

GEO:

MTSAT-1R

LEO: IASI

LEO: AIRS

Valid channelValid channel

Missing Missing 
channelchannel

Collocation procedure of GSICS S/W (3/3)
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GLOBAL SPACE-BASED INTER-CALIBRATION SYSTEM (GSICS)

Executive Panel, Forth Meeting, 10-11 July 2008, Geneva, Switzerland
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10.8 μm 12.0 μm

6.75 μm 3.75 μm

Uniformity II-1: Relatively inhomogeneous cases
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10.8 μm 12.0 μm

6.75 μm 3.75 μm

Uniformity II-2: Relatively inhomogeneous cases
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10.8 μm 12.0 μm

6.75 μm 3.75 μm

Uniformity II-3: Relatively inhomogeneous cases
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10.8 μm 12.0 μm

6.75 μm 3.75 μm

Filtering problem of Inhomogeneous scene for operation

Uniformity II-4: Relatively inhomogeneous cases
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10.8 μm 12.0 μm

6.75 μm 3.75 μm

cloudcloud

Time Check I: Time Difference < 15 min
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10.8 μm 12.0 μm

6.75 μm 3.75 μm

cloudcloud

Time Check II: Time Difference <  5 min



3.7μm channel issue in constraint method

With compensation

Without compensation



3.7μm channel issue in constraint method
Constraint Method Convolution Method

With compensation

Without compensation
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Time series of ΔT(MTSAT-AIRS/IASI) with Convolution method
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10.8 μm

12.0 μm

6.75 μm

3.75 μm

Time series of ΔT(MTSAT-AIRS/IASI) with Constraint method

bias

bias

bias

bias
Fr

eq
ue

nc
y

Fr
eq

ue
nc

y
Fr

eq
ue

nc
y

Fr
eq

ue
nc

y



22

Convolution vs. Constraint method

10.8 μm

12.0 μm

6.75 μm

3.75 μm

Convolution Constraint
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