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Outline
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ÅGeolocation performance for MODIS on Terra and Aqua

ïOverall performance

ïTrends & details

ÅScan-to-scan underlaps & on-orbit focal length

ÅFuture work  + a question to the users

ÅConclusions



MODIS sensors on Terra & Aqua
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Overall Geolocation performance

Residuals Terra C6 Aqua C6 Terra C6.1 Aqua C6.1 N20 VIIRS C2

Track mean 1m 3 m 0 m 1 m -1 m

Scan mean 0 m 2 m 0 m 0 m 2 m

Track RMSE 43 m 46 m 43 m 46 m 55 m

Scan RMSE 45 m 54 m 45 m 53 m 49 m

Data-days 7121 (19.5 yrs) 6310 (17.3 yrs) 7125 (19.5yrs) 6310 (17.3 yrs) 669 (1.8 yrs)

Missingdays 61 10 59 10 3

Daily matched 

GCPsw/ B1/I1

258 222 258 222 193

ÅNadir equivalent accuracy (RMSE = Root Mean Square Error) 

ïMostly within 20% band B1 HSI (250 m)  =  50 m @ nadir (75 m for VIIRS I1); 

ïWithin 10 % for HKM bands and 5% for KM bands

ÅBand-to-band mis-registration to other bands adds bias to RMSE :

ÅOther features for MODIS geolocation

ðAqua uses definitive ephemeris data Ą 27 hour latency (Terra uses TDRSS-based 
on-board ephemeris)

ðAqua C6.1 corrected pointing variations (most of them) caused by AMSR_E stop -
go slow ðfull stop activities Ą new trend in annual cycle
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Terra trend and 
update details
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Terra C6.1 long-term trend (uncorrected)

RMSE with no correction:  Track: 49 m (+6 m vs C6)    Scan: 48 m (+3 m vs C6) 
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Actual Terra C6.1 residuals

C6.1 RMSE  Track: 43 m    Scan: 45 m, nadir equivalent

20% 250m -band pixel size
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Actual Terra C6 residuals

C6 RMSE  Track: 43 m    Scan: 45 m, nadir equivalent

20% 250m -band pixel size



Aqua trend and 
update details
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Aqua C6.1 Long-term Trend (uncorrected)

RMSE with no correction : Track: 73 m (+27 m vs C6.1)  Scan: 55 m (+2 m vs C6.1) 

AMSR-E, 2->0 rpm

2015-12-4T5:34z

AMSR-E, 40->0 rpm

2011-10-4T7:27z

AMSR-E, 0->2 rpm

2013-12-5, 16:50 UTC
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Actual Aqua C6.1 residuals

C6.1 RMSE   Track: 46 m,    Scan: 53 m, nadir equivalent  

AMSR-E stops for good

Thermal conditions altered

20% 250m -band pixel size
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Actual Aqua C6 residuals

C6 RMSE   Track: 46 m,    Scan: 54 m, nadir equivalent  

AMSR-E, 2->0 rpm

2015-12-4
AMSR-E, 40->0 rpm

2011-10-420% 250m -band pixel size
AMSR-E, 0->2 rpm

2013-12-5



Scan-to -scan underlap w/ nominal EFL
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ὕὺὩὶὰὥὴὲ ▐ ╥╔╒╘ὠ ἫἷἻ░Ὕ,    if < 0 Ą underlap
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Å MODIS has underlaps around 
15oN at nadir with limited off -
scan angles

Å After ~2022 A-train exit a 
few km, underlaps will be wider



On-orbit focal length measurements

Å On-orbit measured effective focal length (EFL) varies among builds and bands.
ð EFL in Terra MODIS has higher disperse among bands than that in Aqua MODIS 

Å A +0.5% EFL change means +50 m change in scan-to -scan underlap where it exits.
ð Bands 6,7,31 have shorter EFL, thus less underlaps for both Aqua and Terra MODIS

ð Band B12 for Terra MODIS has longer EFL, thus more underlaps 

Å C7 re-processing will incorporate measured 1 EFL 
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Future work (C7 is in -work!)
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1) Routine monitor and LUTs update as needed

2) Add solar eclipse data field

3) Add 250m offsets? Ą more next slide

4) Refresh ground control point chip library  

1) Chips are extended from 24x24 to 42x42 km

2) Error measurements are extended from Ñ45o to Ñ55o)

5) Automate GEO LUT updates 

6) Update DEM

7) Update LWM ( year by year? )

8) Create Level-1 geolocation web

1) similar to L1B 

Anything Else?

Any change in priority order above


