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GEO to MODIS Cross-Calibration
Method

None of the GEO visible sensors have onboard calibration

Ray-match GEO counts (proportional to radiance) and MODIS
radiances within a 0.5° ocean regions using selection
constraints

[]

ASZA< 5° (15 minutes), AVZA<10° , ARAZ < 15° , no sunglint

Domain =20° E,W and = 15° N,S near sub-satellite point to
maximize coincident matches

Use Terra-MODIS as reference

The calibrated GEO radiances will have a MODIS equivalent
radiance regardless of spectral response

Normalize all solar channels to a common solar constant and SZA

Perform monthly linear regressions and derive monthly gains

Use published offsets

Compute timeline trends from monthly gains
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MET9 (0° E)/MODIS cross-calibration

MET9 vs TERRA
2008 04 DAY 0.65um MET9 vs TERRA, 2007-2008

VIS, 0.64um
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GOES-11 (145° W)/MODIS cross-calibration

G11vs TERRA

2008 04 DAY 0.65um G11 vs TERRA, 2006-2008

VIS, 0.65um
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MTSAT(140° E)/MODIS cross-calibration

MTSAT vs TERRA
2006 04 DAY 0.65um
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MTSAT vs TERRA
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e Same ray-matching technique as the other satellites
e Note the departure from linearity in the low part of the dynamic range
e 8bit from Nov 2005 until October 2007 from McIDAS (degraded the 10bit to 8bit

squared)
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MTSAT visible calibration

 Reference satellite

e Instrument

e Source

« Navigation

e Space Count

e Spectral response

e Polarization

* Is there any error in my methodology??
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Reference? MTSAT 10bit visible
calibration, Sep 2007
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Instrument Schematic
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Format? 8bit vs 10bit relationship

October 2007, McIDAS
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Navigation? MTSAT/Terra IR (11pum)

K MTSAT TERRA
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MTSAT has an offset of O, where as all the other GEOs have a

Space Count?

space clamp that sets the offset>0
— Space count of 29 for GOES and 51 for MET
— GMS-5 also had a offset of O,

— Any calibration error could result in negative space counts, thereby
truncating any counts
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MTSAT VIS, Sept 17, 2007

Hour = 3

SEEFEEE Y TEEE Obit VIS
unts

Space count=0

LT -

e Note that many terminator MTSAT pixels have counts of 0 when the SZA<90°




OES11 VIS, July 18, 2006
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MTSAT, VIS, 1km, Jan 24, 2008 6:30 GMT
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Spectral Response?

MTSAT spectral response is centered in the near-infrared
MODIS, VIRS, METS8,9 are in the red
Older GEO are almost BB

Use SCIAMACHY high spectral resolution data to determine
reflectances for various cloudy ocean scenes
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Normalized Spectral Response

Normalized Spectral Response

Spectral Response
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MTSAT/Terra SEPO/-APRO8
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Sunglint?

 The ray-matched domain is near glint

* A glint check is used that eliminates pixels in large
glint probabillities
— It works for all other GEOs

o Glintis bright in the near IR

— Compare matched radiances near glint and outside of glint
— Small grid = near sub-satellite =15° latitude and = 20°
longitude gird

— Large grid = =45° latitude and = 45° longitude grid
minus the small grid
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Point 7 mag=1, red=0
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Comparison of glint probability

F T — M e e

* Lines denote
glint

probability

* Color coded
according to
visible count

* High counts
are in the glint -
centers
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Other ?

Day to day Calibration shifts

Viewing geometry, sza, vza, raz, location
Polarization, function scattering angle
Diurnal shifts in the calibration
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July 2008 MTSAT/Terra large grid

MTSAT vs TERRA
2008 07 DAY 0.65um
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April 2007, MTSAT large grid

MTSAT vs TERRA
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April 2007, MTSAT/Terra large grid

22:30 UTC images 23:30 UTC images 00:30 UTC images

AL e B ) o N B VR E IS | UV U4 AT v.ooum

MTSAT TERRA
21622. 220.85
10272, 100.38
{ 44728, 47248
4B58. 51.44
G 39870, 421.05

(%]
[=]
[=]

MTSAT TERRA MTSAT TERRA
24239. 237.95 29586. 268.82

i 4687 5
38663, 3
18545, 157.93
20118. 209.00

S
(=]
(=]

w
=]
[=]

SLOPE 0.0097
Xoff -1105
R 09871
STDern% 5.18
NUM 676

SLOPE 0.0100
Xoff 2833
R 09894
STDerr% 1.82
NUM 4

SLOFE 0.0104
Xoff 1281.
R 0.8880.
STDer% 5
NUM

—
[=]
[=]

E
_:i
E
=
1]
[&]
C
d
B
[as)
.
5
un
[{=]
S
T
(&)
z
a8
i

TERRA DAY CH1(0.65um) , Radiance (Wm~sr'um)
TERRA DAY CH1(0.65um) , Radiance (Wm?sr'um™)
o
=1
=1
1

E 0.0 :SLPy.-:
FOR(1.0 00089 p FORI[.0 0.0091

i 1 7 7 4
1410 210" 340 44107 5410 190t 2a0* 340" 410t 510t 190t 240" 310" 440t 500t
MTSAT DAY CH1(0.73um) CNT"2 (8 bit) MTSAT DAY CH1(0.73um) CNT*2 (8 bit) MTSAT DAY CH1(a 73um) CNT#2 (8 bit)

e 3 different slopes for 3 different hourly images for April 2007
e MODIS radiances < 50Wm-2sr-lum1 have been removed

NASA Langley Research Center / Atmospheric Sciences %
)4




Polarization

Jan 16, 2008, 1:30 GMT July 2008 small grid
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Small grid

TERRA DAY CH1(0.65um) , Radiance (Wm“sr'um”)

Large Grid
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The use of DCC to detect sudden gain shifts, Dec 2007

DCC MTSAT weekly bins
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Conclusions and Future Work

MTSAT calibration not a function, of navigation, zero
offset, spectral response, sunglint

MTSAT dark radiances have functionality with time,
viewing geometry

— stray light?

— polarization?

Based on DCC there seems to be some gain
variability

Calibrate MTSAT bright radiances for stability

How do you apply the coefficients once you have
them?

Use a dual gain approach?

NASA Langley Research Center / Atmospheric Sciences




MTSAT dual fit calibration, Nov 2007

MTSAT/Terra MTSAT/Aqua

« 2DUAL, force spc=0, breakpoint=160, both gains = breakpoint
* Note very consistent high gains
« Spatial visible standard deviation threshold at 40%
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