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OverviewOverview

• Inter-Calibration Methods
• VIS calibration results under legacy system
• Demo New Calibration Server and Website
• New VIS calibration trends from MODIS 
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InterInter--Calibration MethodsCalibration Methods
Technique 1:  LEO-GEO  (ex:  MODIS-GOES12)

• Co-locate GEO & Polar pixels and average to 0.5° regions using 30°
x 20° grid box near GEO subsatellite point

• Match solar, viewing and azimuth angles and time: 
SZA < 5° VZA < 10° RAZ < 15° Time < 15min no glint

Technique 2:  GEO-GEO  (ex: GOES12-GOES10)
• Match pixels from 0.5 or 1° regions straddling the bisecting 

longitude at solar noon
• Ensures matched SZA and VZA
• Match image time within 15 minutes

Normalize all solar channels to common solar constants
Normalize each radiance to a common SZA
Perform linear regression
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Satellite Calibration Regions LEOSatellite Calibration Regions LEO--GEOGEO
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Satellite Calibration Regions GEOSatellite Calibration Regions GEO--GEOGEO
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GOES CalibrationGOES Calibration using VIRSusing VIRS

GOES-8 Oct 2002 GOES-12  Feb 2004

SEE  = 7.3

Use Use LEOLEO--GEO techniqueGEO technique to directly calibrate GOESto directly calibrate GOES--8 & GOES8 & GOES--12 with VIRS12 with VIRS

Slope  = 1.027
SEE = 8.7

Slope  = 0.6964
SEE = 7.3
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Time Series of GOESTime Series of GOES--8 Slope Trend8 Slope Trend

GOESGOES--8 Gain Trend  Jan 1998 8 Gain Trend  Jan 1998 -- Mar 2003Mar 2003

SEE = 0.00848
SEE/Mean = 0.891%
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GOESGOES--10  Calibration Using G8 & G1210  Calibration Using G8 & G12

Nov 1998 Nov 1998 -- Mar 2003Mar 2003 Apr 2003 Apr 2003 -- Aug 2005Aug 2005

Use Use GEOGEO--GEO techniqueGEO technique to transfer VIRS calibrated GOESto transfer VIRS calibrated GOES--8 & GOES8 & GOES--12 to GOES12 to GOES--1010
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Time Series of GOESTime Series of GOES--10  Slope Trend10  Slope Trend

SEE = 0.00716
SEE/Mean = 0.927%
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GOESGOES--12 Slope Trends12 Slope Trends

SEE = 0.00375
SEE/Mean = 0.547%
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Motivation for Calibration Server and WebsiteMotivation for Calibration Server and Website
-- Dissemination of postDissemination of post--launch calibration equations in timely mannerlaunch calibration equations in timely manner

•• ForFor public and inpublic and in--house use (GEO cloud retrieval algorithm)house use (GEO cloud retrieval algorithm)
-- TraceabilityTraceability

•• Utilize database to track and control datasets andUtilize database to track and control datasets and algorithmsalgorithms
•• Version control for pVersion control for publishing postublishing post--launched calibration equationslaunched calibration equations
•• Results are reproducible via cloning dataset and algorithmsResults are reproducible via cloning dataset and algorithms

-- Analysis of Calibration ResultsAnalysis of Calibration Results
•• AllowsAllows sideside--byby--side comparison of monthly andside comparison of monthly and trend differences in trend differences in 

reference calibration source (TERRAreference calibration source (TERRA--AQUA, VIRS, DDC, etc)AQUA, VIRS, DDC, etc)
•• Results are controlled underResults are controlled under ““researchresearch”” and and ““publishedpublished”” versionsversions
•• Allows tweaking of algorithms under predefined parameter listAllows tweaking of algorithms under predefined parameter list

-- Automation:  Processing and ReAutomation:  Processing and Re--processing of Calibration Dataprocessing of Calibration Data
•• Calibration performed under controlledCalibration performed under controlled Web environment Web environment 
•• MoreMore automated and less tedious; time automated and less tedious; time serie serie trends, monthly plots, trends, monthly plots, 

calibration equationscalibration equations are updated automatically in one processare updated automatically in one process
•• Plots are generated on demand, calibration equations published oPlots are generated on demand, calibration equations published on n 

website are pulled from databasewebsite are pulled from database
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NASANASA--Langley CalibrationLangley Calibration System FlowchartSystem Flowchart

MODIS Data

Data Acquisition Server (McIDAS)
Orbital prediction program determines collection

GEO Data VIRS Data AVHRR Data

Satellite Pair Gridding
Channels and region

Deep Convective 
Cloud

Matching: spatial and temporal

Monthly Regression
Constrain time, angles, glint, sigma

Plots:  monthly 
and trendline

Web Server Interface
Processing, analysis, 

display, dissemination

Store on
Archive

DDC Monthly
PDF

DATABASE
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DemoDemo
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Demo: Main PageDemo: Main Page
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Demo:  G12Demo:  G12
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Demo:  G12/TERRA Demo:  G12/TERRA 
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Demo: G12/TERRADemo: G12/TERRA Vis Vis forceforce
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Demo: G12/TERRADemo: G12/TERRA Vis Vis SlopeSlope
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Demo: G12/TERRADemo: G12/TERRA Vis Vis ZoomZoom
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Demo: Demo: G12/TERRA Monthly SelectG12/TERRA Monthly Select
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Demo: Demo: G12/TERRA Monthly PlotsG12/TERRA Monthly Plots
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Demo: Demo: G12/TERRA MonthlyG12/TERRA Monthly Jan07Jan07
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Demo: Demo: G12/TERRA MonthlyG12/TERRA Monthly Nov07Nov07
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Demo: Demo: G12/AQUA selectG12/AQUA select
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Demo: Demo: G12/AQUAG12/AQUA Vis Vis forceforce
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Demo: G12/TERRADemo: G12/TERRA Vis Vis forceforce
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Demo:Demo: Admin pageAdmin page
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Demo:Demo:
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Demo:Demo: Proj Proj DetailsDetails
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Demo:Demo: Monthly Scatter Monthly Scatter PLotPLot
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Demo:Demo: Proj Proj DetailsDetails
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Demo:Demo: TrendTrend
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Demo: Demo: Proj Proj DetailsDetails



NASA Langley Research Center GSICS, Camp Springs, MD, 19-21 Feb 
2008

DemoDemo
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Demo: IDL Plot Demo: IDL Plot varvar
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Demo: Demo: Proj Proj DetailsDetails
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Demo: Scatter Plot ProgramDemo: Scatter Plot Program
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Demo: Demo: Proj Proj DetailsDetails
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Demo: Trend ProgramDemo: Trend Program
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Demo: End of DemoDemo: End of Demo

End of DEMOEnd of DEMO

LetLet’’s go straight to the VISs go straight to the VIS
Calibration ResultsCalibration Results
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Demo: Main Page, G11Demo: Main Page, G11
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GOESGOES--11 Visible Gain11 Visible Gain TrendTrend
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Demo: Main Page,Demo: Main Page, Met8Met8
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MeteosatMeteosat--8 Visible Gain8 Visible Gain TrendTrend
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Demo: Main Page, Met9Demo: Main Page, Met9
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MeteosatMeteosat--9 Visible Gain9 Visible Gain TrendTrend
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Demo: Main Page, FY2CDemo: Main Page, FY2C
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FYFY--2C Visible Gain2C Visible Gain TrendTrend
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Demo: Main Page, MTSATDemo: Main Page, MTSAT
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MTSATMTSAT--1R Visible Gain1R Visible Gain TrendTrend

88--bit^2 databit^2 data 1010--bit databit data
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Demo: Main PageDemo: Main Page


