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CDR Images CDR Description

Calibration Gain Trends from Many References => One Curve

Many Satellites in Varying Orbits

Fquatorial Crossing Time of NOAA FPolar Satellites

Calibration FCDR Specifications s ] [Fommmmee| [ AVHRR Desetoler e Fine

ROI Lats/ AVHRR_Deserts_NH. xml,
Lons AVHRR_DomeC_S5H. xml

e Gains produced monthly using 5 methods

- Desert, Polar snow invariant targets (IT)

- Deep convective clouds (DCC)
15 TR : - Simultaneous Nadir Overpass (SNO) w/ Aqgua MODIS
o : T A * - Merged DCC & IT results

Polar ice
DCC 0.14

_ Terra-MODIS SNO _ 9., =S gew. where w,=[1/s2]/S1/s? - ® Monthly mean gains, g, 1978-2012

Combined
ﬂ.‘j i 'l i 1 e i 1 i i i 1 4 b i |. i i i 1 i i i |. i

731 1006 1461 1826 2191 2556 1 36 731 1096 1461 1826 2191“2555 o Polynomialfits to monthly meanS, fn(dS/)

DSL (Dec 30, 1994) OSL (Dec 30, 1994)
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AVHRR files subset over ROl to
from CLASS

Convert CLASS AVHRR files
to netCDF,
create_avher_ncfiles.py
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AVHRR desert/polar ice netCDF
files

Local Time {hour)
[T 11
[
Gain (reflectance/count)

=

n

Identify desert ROI pixels,
write daily AVHRR desert parameters ,
GenerateDesertAscii_from_NetcdfFiles x86 64.f

“ AVHRR daily desert ASCII file \

Identify polar ice ROl pixels,
write daily AVHRR Polar-ice parameters ,
GenerateSnowAscii_from_NetcdfFiles x86 64.f

AVHRR daily polar ice ASCII file

Compute daily radiometric gains
AVHRR DualCount Desert N16Rod based
Calibration_pro

AVHRR_SingleCount _Desert N16R
ad_based Calibration.pro

Datafiles
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YEAR .
’Single Count
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ol AL Inputs to Calibration FCDR "
5 0.455—+ 1+, & A 73 + 4 " 5 0.475
: | 3 Fadeto et B L o oo aakl : M SR 6 LA DELE &7 Gk SR EEEERR . = DESERT 3 - 0. » DESERT i Determine clear-sky days using Convert dual counts to single counts,
£ e 2 = POLAR_ICE 3 - ®m POLAR_ICE i spatial homogeneity test Determine clear-sky days using spatial
B30 gA : :Efl((:)(l:)ls SNO ; [ =£1%(I:)IS SNO ] . . Read in refe di :}d I homogeneity test,
1978 1982 1986 1990 1994 1999 2003 2007 2011 201¢ 1978 1982 1986 1990 1994 1999 2003 2007 2011 2015 2 = : B = ] - Input eaamnr rence radlance modael, ) )
YEAR YEAR 2 3 C ] ® Re n a V I ga te d Ad Va n C e d Ve ry H I g h data Apply SBAF to reference radiance, Read in reference radiance model,
o ] Compute daily radiometric gains Apply SBAF to reference radiance,

Libya1 (0.65um) ' 0.600 byat (0.86um) L : I'l [ .'|| L' I-.-
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Description,
code

AVHRR clear-sky daily desert/polar ice gain

e Observational geometric conditions, date e s

e
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2228152 08F +¥is, c¥edigrEgreiaiage s 1% :
2 -l P MRt "Lt e SRS | w DESERT 1 ¢ w DESERT ] *
g . = POLAR_ICE 1,50 = POLAR_ICE :

Howso| 11 Hiwso e Invariant site reflectance models, SBAFs Feerge g o 2 oy e

MODIS-AVHRR SN ——— Combine DCC, desert, and polar ice monthly gains,

calibration gains Compare with MODIS-AVHRR inter-calibration where . i i
e DCC BRDF models el corsion
Compute and plot AYVHRR calibration gain trend coefficients

AVHRR DCC calibration Merge_Gain_Trends_Historicol_AVHRR.pro

 Spectral solar constant, launch date, C, i | e ends MaDtmcfome At

TOA Reflectance

0.77 0.7
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TOA Response
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Example of CDR Applications Future Improvements and Anticipated Applications

Determining Trends in Cloud Properties
Mean Non-Polar Daytime Cloud Fraction : : : : :
vo_MeanNonPolar Daytime Cloud Fraction Applications Development & Improvements Potential Applications
3 OFPeET Voen L Coas . 020 ]
i %degrade 0.65 6.98 -8.06 . . . . . .
g oof Total - This FCDR has just been delivered so applications are e Perform AVHRR AM/PI\/I SNO calibration to.valldate Calibration Needed for Any Daytime Parameter
|- Liquid" currently only within the LaRC cloud/radiation merged calibration between AM/PM satellites Ontical Thick 2
22 " TCDR/FCDR groups. Potential applications are many. Test sensor and band specific polynomial fits with * Aerosol Optical Thickness & Type
%8, 0.4 ’ I I
% 3 . : vsrylnﬁbnurpbe:jq];orders to mo;g acFuralter dzscrl.bef. e Surface Albedo
QO 0.2 m. AU P Fa i e A T Y W WL TV T T : Estlmatlng Shortwave Broadband Albedo t e Call ratlon Il t nOt Capture IN Slmp (S qua ratIC It
; _ Improve strategy of combining Greenland summit (NH) e Radiation Budget
0.0-c6—Jun oot Jan Mlay ALIJg Dec WMar Ju _Ocf Feb Jun Stlap g A;Jr Alljg Dec WMar Jul_Oot Feb Mlay Stlap Jan Ocean La nd d b .
1985 1986 1987 1989 1990 1991 1992 1994 1995 1996 1998 1999 2000 2002 2003 2004 2005 2007 2008 2009 2011 2012 2013 2015 A0 e o toeas and Dome-C (SH) observations ot
T I r: 0987 T : i 0979 e . . . e Solar Energy
n bias: -0.000 ] [ bias: 0.000 . ‘
Mean Non-Polar Daytime Cloud Optical Depth o s g-}gg PR g-gg;. i . Increase DCCzcaI|Ic|)<raBt|on .accxl\'/al_cl:y b?;‘ensurmg a stable
h 35 E T T T T T T T T T T T T T T T T T T T T T T % npts: npts: gsoe-m CrOSS_Sensor 05 T USIng RR M/PM SNOS ~ Vegetation Index
S 30 1 & 1 ok g Improve DCC BRDF accuracy for SZA greater than 60°
S 2 f Ice - g I % .1e-04 by using selective viewing angles e Ocean Properties / Wind Speed (sunglint area)
820 | LA Jh.fw Total < 100} 100} ' Use 0.86-um DCC BRDFs: need for band specific DCC
a M# y? ” ‘ " v | i o0l e Snowpack
g 15 ¥ H, w”m '.M W 3 BRDFs demonstrated by PARASOL data
éw Liquid o e i O AR Fitted Radiance Wmeary 0O Monitor cross-sensor global mean optical depth e Flood Monitoring
SLOPE -0.00026 -0.00022 -0.00030 ] 1 . 1
g5 oeEr e T ‘95’7 Above: New parameterization developed matching NOAA- retrievals: allows all Earth observed reflected radiances
R EESE LRSS AEBEEASARAS 18 with CERES broadband shortwave measurements. Uses 2 {0 DS EValliated as a WhOIE * Land Use/Cover Type (i.e. burn areas)
Above: Trends from N-09 to 19. Anomalous trend in cloud fraction/phase chﬁtr)\ne!s angoh6a3s &mougcgple anhgle dTpende;\;les. Accuratj Determine & correct source of cloud optical depth e Calibration Transfer to Other Satellites
selection follows orbit drift. COD different for pre-NOAA-16 vs post-NOAA-16 ~ c@/lbration ot 0.6 -06-HLM Channels over 3>+ year recor difference between AVHRR/2 and 3 sensors
satellites, feedback for calibration team. will provide a unique CERES-like albedo product.
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