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ISCCP Calibration Overview

« Collect visible and IR data from radiometers onboard

NOAA Polar Orbiter, GOES, METEOSAT, GMS, etc

Normalize all geostationary satellites to the afternoon
polar orbiter

Monitor polar orbiter for drift over time

* Normalize succeeding instruments to the original

standard

* Tie the relative standard to an absolute standard

using aircraft campaigns



Current Steps in ISCCP
Calibration Procedure

Geo-to-Leo Normalization using co-located and
coincident full resolution radiances

Leo-to-Leo Normalization using long-term statistics
of the global and target distributions of clear-sky
radiances over ocean and land

Compare co-located and coincident Geo-to-Leo
retrievals of surface and cloud properties

Monitoring Radiance Statistics at sub-monthly time
scale

Monitoring long-term statistics of Cumulus-Cirrus
and Stratus-Deep Convection amounts as well as all
physical quantities retrieved
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ISCCP Vis Calibration Flow Chart

Create ISCCP
Relative Calibration Standard

PM Polar Orbiter - i i
Aircraft/Field Campaign

July 1983 PM Polar Orbiter
Coincident Observations

White Sands, NM

October 1986

ISCCP Absolute
Calibration Standard

Overlapping data

Normalize Succeeding
PM Polar Orbiters
Periodically

Normalize to
NOAA-9 climatology

Normalize Geostationary Monitor PM Polar Orbiter
to PM Polar Orbiter for Radiometric Drift
Monthly, Monthly,

Hi-resolution, Statistical Means
time/angle coincidence,
SCC Lannion, France

Calibrate
ISCCP data
B3, DX, D1, D2

BT dataset
Three calibration tables

NOMINAL NORMAL ABSOLUTE

Satellite Operator Geo: Normalized To Includes Normalized
Supplied Calibration PM Polar Orbiter Plus Correction To
Pol: Normalized to Radiometric Drift

ISCCP Standard of PM Polar Orbiter

Validation/Comparison
ISCCP Flux data -- ERBE
Other calibrations: MODIS?




ISCCP AVHRR Vis Monitor Flow Chart

ISCCP AVHRR Monitor Flow Chart



World “targets”

Figure 3. Map depicting the latitude/longitude windows used to define the 28 regional targets
used in the analysis.



NOAA Afternoon Polar Orbiter Equator Crossing Time

—_—
o
o
S

[}
£
=
E
o
(<]
-

FPFTPEL LS PSPPI PP PPL SIS
N A A (A A A D N A A N (A S A\ AN (R N

Months




)
Im
-

(o))
Im

N

/2]

o

u
o

—

O
-

©

=

(o
w

-

)
=
2

[
@

-
o

o
o

(o))
Im

c

-

(@)
=
<
<
O
Z

awli] |e207




Orbit Drift and Solar Zenith Angles
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Counts to reflectance

Bilinear

NOAA-14 linear
NOAA-18 Bi-linear
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NOAA-7 VISIBLE REFLECTANCE (%)

NOAA-7/NOAA-9 Overlap Data Linear Regression
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Sahara 3 Calibrations
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Figure 14. Time history of AVHRR Channel 1 (0:6 um) calibration, shown as the reflectance
of the Sahara desert measured by NOAA-7 and NOAA-9. The results are obtained as
part of the ISCCP data processing, where NORMAL refers to the adjustment of the
NOAA-7 and NOAA-9 calibrations during an overlapping period in January and
February 1985, and ABSOLUTE refers to the correction for the sensor degradation.



NOAA-9 AVHRR CH 1 CALIBRATION VALUES
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Anomaly - monthly global mean minus climatology (%)

ISCCP Visible Channel NOAA Polar Orbiter Data
Nominal and Absolute Calibrations
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ISCCP NOAA IR Calibration

Using 10" and 90" percentiles of water pixels:
Normalize to NOAA-9 IR
No correction for drift over time

Warm end / cold end



Temperature

NOAA-17 IR 90th and 10th Percentiles, 0207 to 0710
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Temperature

NOAA-18 IR 90th and 10th Percentiles, 0506 to 0710
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NOAA AVHRR IR (morning and afteroon polar orbiters) nominal and absolute data NOAAGT Nom 10% water
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NOAA AVHRR IR (morning and afteroon polar orbiters) absolute data
B3 Data -- Water 10th and 90th Percentiles

NOAA-9 Mean 10%
“NOAA-08 Abs 10% water
NOAA-10 Abs 10% water
“NOAA-12 Abs 10% water
NOAA-15 Abs 10% water
'NOAA-17 Abs 10% water
NOAA-07 Abs 10% water
NOAA-09 Abs 10% water
NOAA-11 Abs 10% water
NOAA-14 Abs 10% water
NOAA-16 Abs 10% water
NOAA-18 Abs 10% water

NOAA-9 Mean 90%
-NOAA-08 Abs 90% water
NOAA-10 Abs 90% water
'NOAA-12 Abs 90% water
NOAA-15 Abs 90% water
'NOAA-17 Abs 90% water
NOAA-07 Abs 90% water
NOAA-09 Abs 90% water
NOAA-11 Abs 90% water
NOAA-14 Abs 90% water
NOAA-16 Abs 90% water
NOAA-18 Abs 90% water

,.,\/‘\ /\\Af.\\ I IF\/\-“ \_AJ \f ;\""L,f’/ A

12

p

\/J




NOAA AVHRR IR (morning and afteroon polar orbiters) absolute data
B3 Data -- Water 10th Percentiles Anomalies (vs NOAA-9 Climatology)
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NOAA AVHRR IR (morning and afteroon polar orbiters) absolute data
B3 Data -- Water 90th Percentiles Anomalies (vs NOAA-9 Climatology)
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NOAA AVHRR IR (afteroon polar orbiters) absolute data
B3 Data -- Water 10th and 90th Percentiles -- Linear fit to data
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NOAA AVHRR IR (afteroon polar orbiters) absolute data
B3 Data -- Water 10th Percentiles -- Linear fit to data
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NOAA AVHRR IR (afteroon polar orbiters) absolute data
B3 Data -- Water 90th Percentiles -- Linear fit to data
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Deviation in cloud amount from VIS cal = 1.00
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Calibration and Other Effects
on Surface Properties
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Future Considerations

Mean properties of Earth are more nearly constant over decadal time
scale than the calibration of the radiometers

Relative calibration uncertainties of radiances used in ISCCP
— Vis: +/- .01-.02 absolute, +/- 3-5% relative
— IR: +/- 2K absolute, +/~ .3-1.0% relative

Estimate the absolute calibration uncertainty to be about 10% for VIS
and 2% for IR

Lessons learned:

— Real decadal scale changes of Earth much smaller than uncertainties
in calibration and cannot be reliably detected without significant
improvement of instrument calibration

— Given infrequent aircraft campaigns it difficult to distinguish real
inter-annual variability from short-tem calibration changes

— need onboard calibration for all channels
- Still may not be sufficient (IR differences of 1K)

 Vicarious target calibration procedures still needed as
backup/confirmation

— Need to plan transition from one instrument to the next
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IMPROVEMENTS POSSIBLE

. Survey Radiance Statistics for Individual

Images (shorter time scales)

Explicit Spectral Treatment

Bi-directional models for land surface

Explicit Use of Deep Convective Cloud Albedo

Cross-reference to Other Instruments with
better Absolute Calibrations



CURRENT INVESTIGATIONS

1)  Re-visiting calibration with improved techniques/algorithms
1 Better Cloud Detection (ie., DX vs static histograms

Better Radiative Transfer codes

A~ W N

)

)

) Include water vapor, aerosol climatologies

) Improved processing techniques (angle models, both SW channels)
5)

2) Comparisons to MODIS data

3) New collaborative effort — kickoff meeting May 2, 2008

25+ years experience

“Extending the Cloud and Radiation Climate Record: Climate Calibration of the
ISCCP/SRB Narrowband Imagers from 1983 to 2007 Hinkleman, PI

1)  Columbia/CCNY/GISS Bishop, Rossow (See 1, 2 above; integrate findings)
2) Langley - Stackhouse, Wielicki, Kato, Doelling (Deep Convective Cloud)
3)
4)

U of Washington — Hinkleman (Deep Convective Cloud)
USGS Flagstaff — Stone (Lunar)



