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Outline

A Geolocation performance for MODIS on Terra and Aqua
I Overall performance

I Trends & detalls
A Scanto-scan underlaps & earbit focal length
A Future work +a question to the users

A Conclusions
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Overall Geolocation performance

Residuals Terra C6 Agua C6 Terra C6.1 Agqua C6.1 \VIIRS C2

Track mean 1m 3m Om 1m -1m
Scan mean Om 2m Om 0Om 2m
Track RMSE 43 m 46m 43 m 46 m 55m
Scan RMSE 45 m 94 m 45 m 53 m 49 m

Datadays 7121 (19.5yrs) 6310 (17.3yrs) 7125 (19.5rs) 6310 (17.3yrs) 669 (1.8 yrs)

Missingdays 61 10 59 10 3
Daily matched 258 222 258 222 193
GCPsw/ Bl/I11

A Nadir equivalent accuracy (RMSE = Root Mean Square Error)
i Mostly within 20% band B1 HSI (250 m) = 50 m @ nadir (75 m for VIIRS 11);
i Within 10 % forHKM bands and 5% for KM bands
A Bandto-bandmis-registrationto otherbands adds bias to RMSERMSE= /s * + 17
A Other features for MODIS geolocation

0 Aqua uses definitive ephemeris data A 27 hour latency (Terra uses TDRSS-based
on-board ephemeris)

0 Agqua C6.1 corrected pointing variations (most of them) caused by AMSR_E stop -

, go slow & full stop activities A new trend in annual cycle
Lin et al., 18 Nov 2019



Terra trend and
update detalls



Terra C6.1 long-term trend (uncorrected)

o Dailly e 16-day Global = 16-day Southern Hemisphere s 16-day Northern Hemisphere

75 ¢ o f
: YTy Y

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Years since Jan. 1, 2000
RMSE with no correction: Track: 49 m (+6 mvs C6) Scan:48m (+3 mvs C6)

Lin et al., 18 Nov 2019 6




Actual Terra C6.1 residuals

75 Daily e 16-day Global = 16-day Southern Hemisphere + 16-day Northern Hemisphere

(¢]

Track (adj.) res. (m)

-75 ‘

Scan (adj.) res. (m)

O 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Years since Jan. 1, 2000

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

75 Daily e 16-day Global = 16-day Southern Hemisphere s 16-day Northern Hemisphere

(¢]

O 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Years since Jan. 1, 2000

C6 RMSE Track: 43 m Scan: 45 m, nadir equivalent
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Aqua trend and
update details



Aqua C6.1 Longterm Trend (uncorrected)

° Daily e 16-day Global = 16-day Southern Hemisphere + 16-day Northern Hemisp
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Actual Agqua C6.1 residuals

o Daily e 16-day Global = 16-day Southern Hemisphere + 16-day Northern Hemisphere
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Scan (adj.) res. (m)
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Years since Jan. 1, 2000

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

o Daily e 16-day Global = 16-day Southern Hemisphere + 16-day Norlthern Hemisphere
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Scan-to-scan underlap w/ nominal EFL
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Aqua MODIS EFL Deviation (% nominal)
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A On-orbit measured effective focal length (EFL) varies among builds and bands.
0 EFL in Terra MODIS has higher disperse among bands than that in Aqua MODIS

A A 40.5% EFL change means+50 m change in scan-to-scan underlap where it exits.
0 Bands 6,7,31 have shorter EFL, thus less underlaps for both Aqua and Terra MODIS
0 Band Bl2for Terra MODIS has longer EFL, thus more underlaps

A C7 re-processing will incorporate measured ! EFL

Lin et al., 18 Nov 2019

1. J.C. Tilton, R.E Wolfe, G. Lin, and J.J. Dellomo, "On-Orbit Measurement of the Effective Focal Length and Band -to-Band
Registration of Satellite -Borne Whiskbroom Imaging Sensors.'Journal of Selected Topics in Applied Earth Observations and
Remote Sensing (accepted 10/19/2019), doi:10.1109/JSTARS.2019.2949677.
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Future work (C7 is Iin -work!)

1) Routine monitor and LUTs update as needed
2) Add solar eclipse data field
3) Add 250m offsets? A 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 N45°to N55°)

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

Lin et al., 18 Nov 2019
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