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Agenda 
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MODIS Operation, Calibration, and Performance 
Introduction (Jack Xiong)     1:30 pm   
MODIS Operation and L1B Status (Brian Wenny)   1:40 pm 
Thermal Emissive Bands Calibration and C6 Updates (Aisheng Wu) 2:00 pm 
Reflective Solar Bands Calibration and C6 Updates (Junqiang Sun)  2:20 pm 
MODIS Geo-location Status (Robert Wolfe)    2:50 pm 
Calibration Summary (Jack Xiong)    3:10 pm 
Break       3:20 pm 
  
Science Discipline Presentations 
Ocean (Gerhard Meister)     3:40 pm 
Atmosphere (Steve Platnick and Rob Levy)    4:00 pm 
Land       4:30 pm  
Cal/Val (Chris Moeller and Simon Hook)    4:50 pm 
 
Discussions (All)      5:10 pm 
Adjourn       5:30 pm 



EOS

MODIS Instrument Operations Status 
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Terra Flight Operations 
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• Terra Spacecraft Status 
– 12+ years of successful operation 
– No major flight operation anomaly or extensive data losses since last STM 
– Solid State Recorder – 33 supersets allocated: no change since June 2007 
– Battery – Anomaly on 10/13/09 resulted in loss of 1 cell (out of 54 total). No 

impact on operations or power availability. 
– Orbit Maneuvers: Drag Make-up #62-66, Inclination Adjustment #29-31 
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Aqua Flight Operations 
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• Aqua Spacecraft Status 
– 10+ years of successful operations 
– No major flight operation anomaly or extensive data losses since last STM 
– Solid State Recorder – Full allocation 
– Battery – Fully functional 
– AMSR-E – antenna anomaly resulted in spin down to 0 RPM (10/04/2011), 

discussions ongoing to attempt recovery. 
– Orbit Maneuvers: Drag Make-up #49-58, Inclination Adjustment #31-34 
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MODIS Instrument Operations (Terra) 

• Terra MODIS is healthy and operating nominally 
 

• Operational Configuration (No change since last STM) 
– A-side: launch to Oct 30, 2000 
– B-side: Oct 30, 2000 to June 15, 2001 
– A-side: July 02, 2001 to Sept 17, 2002 
– A-side electronics and B-side formatter: Sept 17, 2002 to present 
– BB temperatures set at 290K 
– Cold FPA (SMIR and LWIR) controlled at 83K 
– SD door fixed to “open” position since July, 2003 

• Events 
– SRCA spectral calibration on 08/10/11 waived mid-activity due to contact 

errors. SRCA components successfully commanded to return to home 
positions. Subsequent spectral calibrations successfully run. 

• Concerns 
– SSR allocation – further decrease could result in data loss 
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MODIS Instrument Operations (Aqua) 

• Aqua MODIS is healthy and operating nominally 
 

• Operational Configuration (No change since last STM) 
– Same B-side configuration since launch 
– BB temperatures set at 285K 
– Cold FPA (SMIR and LWIR) controlled at 83K 

• Events 
– No significant events 

• Concerns 
– Loss of radiative cooler margin – Cold FPA not maintained at 83 K through 

entire orbit. 
– AMSR-E recovery effort – potential transition to safe mode 
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Telemetry Trends (BB) 
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Terra 

Aqua 
2 mK 

20 mK 

Weekly average (Cal events excluded) 
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Telemetry Trends (Instrument) 
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Terra 

Aqua 

~3.5 K Increase over 12 years 

~1.5 K Increase over 10 years 

Weekly average (Cal events excluded) 
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Telemetry Trends (Cold FPA) 
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SMIR   LWIR 

Terra 

Aqua 

Weekly average (Cal events excluded) 

0.2 K 
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Telemetry Trends (Warm FPA) 
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VIS  NIR 

Terra 

Aqua 

Weekly average (Cal events excluded) 
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MODIS Calibration Operations 
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Terra 

Aqua 
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Terra/Aqua MODIS OBC Operations 
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# Open & Screened Activities counted independently  
* Includes Spatial, Spectral and Radiometric 
05/11 = last Science Team Meeting 

Activity PL to 05/11 05/11 – present Total 
SD/SDSM# 621 18 639 
BB WUCD 75 4 79 
SRCA* 328 21 349 
Electronic Cal 70 5 75 
Lunar Roll 104 8 112 

Activity PL to 05/11 05/11 - present Total 
SD/SDSM# 449 26 475 
BB WUCD 38 5 43 
SRCA* 203 21 224 
Electronic Cal 50 5 55 
Lunar Roll 83 10 93 
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SRCA Calibrations 

• Terra – 349 SRCA Calibrations 
• Aqua – 224 SRCA Calibrations 
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5.5% 10.5% 21.9% Failed on 
6-28-2005 

Failed on  
4-14-2003 59.6% percent 

5000 5000 500 500 500 500 Life (hr) 

274.9 524.5 109.7 205.7 188.0 298.1 Usage (hr) 

Aqua 

7.1% 14.6% 20.8% Failed on 
2-18-2006 

Failed on  
11-20-2004 60.8% percent 

4000 4000 500 500 500 500 Life (hr) 

282.0 584.3 104.1 190.3 172.1 304.0 Usage (hr) 

Terra 

2 1 4 3 2 1 Lamp # 

1W 10W Lamp Power 
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Future Operational Considerations 

• Aqua MODIS CFPA temperature control 
– Currently set at 83K with observed ~0.4 K orbital oscillation 
– Minimal impact on science data 
– No change to operational configuration planned at this time 

 
• Aqua SD/SDSM door movements 

– Nearing projected lifetime limit on movements 
– No change in current frequency of SD calibration activities planned at this time 
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* As of 07/02/2003, SD Door in fixed ‘open’ position with screen in place 
+ At the current usage rate Aqua will reach designed lifetime of door movement in July 2012.  

PL to 
05/11 

05/11 to 
present Total Design 

Lifetime 
Terra* 2146 0 2146 3022 
Aqua+ 2944 58 3002 3022 
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MODIS Level 1B and LUT Status 
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Recent C5 L1B Code and LUT Updates 

Near-monthly LUT update for each MODIS forward 
processing 

– 115 for Terra MODIS and 74 for Aqua MODIS since 2005  
– Additional LUTs generated, tested, and delivered to OBPG (Ocean 

Biology Processing Group ) for special investigations 
– Most LUT updates were driven by response changes of VIS bands 
 

Collection 5 Aqua code change (V5.0.41) 
– The algorithm update to calculate the LWIR FPA temperature 

dependent default b1 for bands 33, 35 and 36. 
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Number of MCST L1B Code and LUT Versions  
(as of 2012-04-30) 

Does not include internal deliveries, nor special deliveries to Ocean Color Group or Miami & Wisconsin 

Year 
Terra 
Code 

Versions 

Terra 
LUTs 

C2 

Terra 
LUTs 

C3 

Terra 
LUTs 

C4 

Terra 
LUTs 

C5 

Terra 
LUTs 

C6 

Aqua 
Code 

Versions 

Aqua 
LUTs 

C3 

Aqua 
LUTs 

C4 

Aqua 
LUTs 

C5 

Aqua 
LUTs 

C6 
Total 

2000 5 2 0 0 0 0 0 0 0 0 0 7 

2001 2 1 5 0 0 0 0 0 0 0 0 8 

2002 3 0 1 0 0 0 2 3 1 0 0 10 

2003 3 0 0 19 0 0 3 0 17 0 0 42 

2004 1 0 0 17 0 0 1 0 11 0 0 30 

2005 2 0 0 18 10 0 2 0 11 6 0 49 

2006 0 0 0 20 14 0 0 0 12 9 0 55 

2007 1 0 0 1 13 0 0 0 0 11 0 26 

2008 1 0 0 0 16 0 1 0 0 8 0 26 

2009 2 0 0 0 18 0 1 0 0 8 0 29 

2010 1 0 0 0 18 0 1 0 0 12 0 32 

2011 1 0 0 0 18 0 1 0 0 15 1 36 

2012 0 0 0 0 8 1 0 0 0 5 3 17 

Total 22 3 6 75 115 1 12 3 52 75 4 368 
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C6 L1B Major Code Changes 

• Interpolation for inoperable detectors no longer applied. Explicit fill value (SI = 65531) 
now used in L1B. 

• Noisy/inoperable detector (sub-sample) QA flag 
• If sub-sample is inoperable, the scaled integer value will be set to the flag value 65525 

• The sector rotation data handling 
• A data anomaly is caused by the mismatch of the timing of the instrument command to 

perform the sector rotation and the recording of the telemetry point that reports the angle of 
sector rotation. 

• The same fix was also made to C5 PGE02 on 2010-02-25 in versions 5.0.46 (Terra) and  
5.0.39 (Aqua). 

• RVS model for the RSB changed from quadratic to quartic polynomial. 
• LWIR FPA temperature dependent default b1 algorithm for Aqua bands 33, 35 and 36. 
• Revised algorithms for calculation of the uncertainty for RSB and TEB 
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http://mcst.gsfc.nasa.gov 
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MODIS TEB Performance and 
Collection 6 
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Outline 

• TEB Introduction 
• Performance 

− Stability  
− Detector noise status 

• Changes in Collection-6 
– Calibration 
– Uncertainty  
– Summary 
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TEB Calibration Requirements 

Band CW  Ttyp NEdT UC (%) UC (K)  
20 3.75 300 0.05 0.75 0.18 
21 3.96 335 0.20 1 0.31 
22 3.96 300 0.07 1 0.25 
23 4.05 300 0.07 1 0.25 
24 4.47 250 0.25 1 0.19 
25 4.52 275 0.25 1 0.24 
27 6.72 240 0.25 1 0.27 
28 7.33 250 0.25 1 0.32 
29 8.55 300 0.05 1 0.53 
30 9.73 250 0.25 1 0.42 
31 11.03 300 0.05 0.5 0.34 
32 12.02 300 0.05 0.5 0.37 
33 13.34 260 0.25 1 0.62 
34 13.64 250 0.25 1 0.59 
35 13.94 240 0.25 1 0.55 
36 14.24 220 0.35 1 0.47 

 CW: center wavelength in µm; 
Ttyp: typical scene temperature in K; 
NEdT: noise equivalent temperature difference in K; 
UC: uncertainty in percentage (radiance) and in K Page 23 
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TEB Radiometric Calibration 

( )( )2
EV 0 1 EV 2 EV SV EV SM

EV

1L a b dn a dn RVS RVS L
RVS

= + ⋅ + ⋅ − − ⋅

( ) ( )( ) /2
1 BB BB BB SV BB SM BB BB cav cav 0 2 BB BBb RVS L RVS RVS L RVS 1 L a a dn dnε ε ε= ⋅ ⋅ + − ⋅ + ⋅ − ⋅ ⋅ − − ⋅

EV Radiance: 

RVS: Response Versus Scan-angle 
ε: Emissivity 
L: Spectral band averaged radiance 
dn: Digital count with background corrected 
RSR: Relative Spectral Response 

Calibration Coefficients: 

WUCD TBB: 270 to 315K 
Page 24 
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Terra Gain Trending 
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Band  Percent Change 
20 -1.17 
22 -1.15 
23 -1.06 
24 -0.70 
25 -0.50 
27 -6.79 
28 -7.25 
29 -6.61 
30 -9.46 
31 -0.36 
32 -0.36 
33 -0.37 
34 -0.29 
35 -0.15 
36 0.03 
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Aqua Gain Trending 
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Band  Percent Change 
20 0.23 
22 0.31 
23 1.18 
24 1.15 
25 0.67 
27 0.07 
28 -0.76 
29 -1.00 
30 -0.44 
31 -0.53 
32 1.07 
33 -1.09 
34 -1.05 
35 -1.05 
36 -1.14 
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– Stable detector response for both Terra and Aqua (excluding 
sensor configuration changes and instrument reset events) 

 Gain Change per Decade (in terms of %, Terra – 12yr, Aqua – 10yr) 

 MWIR PV bands (20-25) :   Terra/Aqua  ≤ 0.5 - 1.0%  

 LWIR PV bands (27-30):     Terra ≤ 6.0 - 9.0%,   Aqua  ≤ 1.0% 

 LWIR PC bands (31-36) :    Terra ≤ 0.5,   Aqua ≤ 1.0% 

 

TEB On-orbit Performance Summary 
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Detector QA Summary 

• 1 new noisy detector since last Science Team Meeting (05/11) 
• Aqua Band 29, Detector 6 is classified as ‘noisy’ since Feb 2012 

 

• Terra: 45 noisy detectors (30 from prelaunch; 35 at launch) 
and no inoperable detectors 
• PV Detectors in LWIR Focal plane are getting noisier 

 

• Aqua: 7 noisy detectors (2 from prelaunch; 3 at launch) and 15 
inoperable (13 in Band 6) 
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Major Changes in Collection-6 

• Switched to use BB cool-down data to derive offset (a0) and 
non-linearity (a2) coefficients  

• Set offsets to zero for remaining Terra PV bands (20-30) 

• Adjusted Aqua pre-launch based non-linearity accordingly to 
capture on-orbit drifts 

• Revised approach for default b1 to compensate for Aqua CFPA 
temperature variations (B33, 35-36) 

• Re-computed TEB uncertainties to include time-dependent 
contribution of a0/a2, etc. 
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Minor Changes in Collection-6 

• Added more LUT timestamps for Terra (offset and 
nonlinearity) to reflect early mission changes in configuration 

• Adjusted Terra PV band (B20, 22-30) offsets for mirror-side 2 
to reduce mirror-side dependent striping 
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Terra TEB C6 asessment for Dome C 

Example shown for Det. 5 for nadir looking frames of EV 
□ 2000 □ 2002 □ 2004 □ 2006 □ 2008 □ 2010 □2011  

BT (C6) – BT (C5) 

Band 20 Band 28 

Band 31 Band 34 
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Aqua TEB C6 LUT impact – B31/32 
∆

T 
= 

C
6 

– 
C

5 

T(0.3Ltyp) T(Ltyp) T(0.9Lmax) 

C6 Land Test Granule Aqua 2003001.1115 
Page 32 
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Aqua TEB C6 LUT update by adjusting  
PL based nonlinearity (a2) 

Pre-launch LUT 
value (horizontal 
lines) 

LUT updates are step functions: 
Pre-launch LUT adjusted for 
observed on-orbit changes 
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Estimated L1B Impact 

Band Ttyp Terra Aqua 

∆T @ T(0.3Ltyp) ∆T @ T(Ltyp) ∆T @ T(0.9Lmax) ∆T @ T(0.3Ltyp) ∆T @ T(Ltyp) ∆T @ T(0.9Lmax) 

20 300 - 0.20  + 0.02 - 0.30 0.00 0.00 -0.03 

22 300 - 0.20 + 0.02 - 0.20 0.00 0.00 0.00 

23 300 - 0.20 + 0.02 - 0.20 0.00 0.00 -0.01 

24 250 - 4.50 - 1.00 - 0.50 0.00 0.00 0.00 

25 275 - 1.00 - 0.15 - 0.07 0.00 0.00 0.00 

27 240 - 5.00 - 1.35 - 0.25 -0.02 -0.02 -0.01 

28 250 - 5.50 - 1.00 - 0.25 -0.01 -0.01 -0.01 

29 300 - 1.00 - 0.03 - 0.30 -0.05 0.04 0.13 

30 250 - 9.50 - 1.60 - 0.40 -0.13 -0.11 -0.05 

31 300 - 0.20 - 0.04 - 0.13 - 0.40 0.00 - 0.05 

32 300 - 0.20 - 0.04 - 0.14 - 0.40 0.00 - 0.05 

33 260 + 0.10 + 0.06 + 0.02 0.01 0.00 0.00 

34 250 + 0.10 + 0.06 + 0.05 0.00 0.00 0.00 

35 240 + 0.10 + 0.06 + 0.05 -0.12 -0.10 -0.07 

36 220 + 0.05 + 0.02 + 0.02 0.02 0.02 0.02 

ΔΤ = BT(V6) – BT(V5) (K), actual differences are detector and time-dependent 

Band 21 – Differences are generally within +/- 2K (detector & time dependent) 
Page 34 



EOS

Aqua TEB: C6 default b1 example 

Black-Body Temperature LWIR FPA Temperature 

Band 36 b1 for D1, M1; Previous L1B methodology 

Tsat for Band 36 is 300K 

Band 36 b1 for D1, M1;  Modified default b1 

All Data shown are granule averaged  

Collection-5 Collection-6 

Saturation of detector response (B33, 35 & 36)  
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Simulated Aqua C6 default b1 impact 

82.81 K    83.26 K  

82.81 K    83.26 K  82.81 K    83.26 K  

Impact will vary depending on CFPA 
temperature, scene temperature and 
the value of the ‘current’ default b1. 
 
Example shown here indicates the 
range of difference expected for the 
2011/149 WUCD activity. 

Current maximum CFPA 
temp fluctuation range 
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TEB EV Radiance Retrieval and Uncertainty 

 EV TEB Radiance Retrievals: 

 Special calibration for Band 21 (Terra & Aqua): use fixed linear gain “band_21_b1”; ao & a2 are zero for B21.  
 

 Special correction for PC bands 32-36 crosstalk (for Terra only; Aqua has no PCX): use Band 31 as sender; 
Crosstalk coefficients “pc_xt_table” are applied to both BB and EV data.  
 

 The EV radiance is a function of several parameters determined from pre-launch or on-orbit observations: 
(Note: RVSBB=1 and δRVSBB=0) 
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 EV TEB Radiance Uncertainty: 
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B Tbb Tsm Tcav cw rvs_e rvs_s e_bb e_cv dn_b dn_e a0 a2 pc_x RSS (%) 

20 0.23 0.00 0.01 0.43 0.08 0.02 0.11 0.02 0.02 0.11 0.00 0.03 0.00 0.52 
27 0.13 0.03 0.02 0.14 0.19 0.21 0.12 0.04 0.02 0.51 0.00 0.24 0.00 0. 68 
31 0.08 0.01 0.01 0.02 0.02 0.01 0.06 0.03 0.01 0.04 0.00 0.03 0.00 0.12 
36 0.07 0.07 0.01 0.04 0.40 0.42 0.06 0.03 0.05 1.03 0.00 0.19 0.52 1.31 

Terra TEB uncertainty (%) of a few examples (Ltyp, nadir, 2009) 

TEB uncertainty 

Exceeds specification 0.5%  ~ UI of  1 in L1B uncertainty product  

Aqua  

TEB uncertainty (%) at Ltyp for nadir (2009) 
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Normal detectors (over 82%) 

Normal detectors (over 96%) 
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Uncertainty at Ltyp and Nadir viewing AOI 

Terra  

Aqua  
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– Measured temperatures (i.e., radiances) for cold scenes will be 
significantly lower in most Terra PV bands (B20, 22-30).  

– For both Terra and Aqua atmospheric window bands (B31-32), 
measured temperatures for cold scenes will also be noticeably 
lower. 

– A simple Aqua default b1 algorithm improves L1B data quality 
(B33, 35-36) during BB WUCD periods when the detector 
response saturates 

– Mirror-side striping for cold scenes expected to have no 
significant change in comparison to C5 

– TEB uncertainties are slightly larger than those in C5 
 

TEB Collection-6 Summary 
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MODIS RSB Calibration Performance 
and Collection 6 LUTs 
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Outline 

• Introduction 
• Calibration Sources and Trending Results  

• Solar Diffuser (SD) and SD Stability Monitor (SDSM)  
• Lunar  Observations 
• Earth View Ocean Sites 
• EV Desert Sites 

• Calibration coefficients (m1) and response versus scan 
angle (RVS) 

• Uncertainty Index (UI) 
• Summary and Challenges 
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• EV Reflectance 

 
 
• LUT need to be updated for RSB 

• m1: Inversely proportion to gain at the AOI of SD 
• RVS: Sensor Response versus Scan angle (normalized 

to SD view AOI to the scan mirror) 
• Uncertainty Index (UI) 

• Calibration Source 
• Lunar observation 
• SD/SDSM calibration 
• SRCA and EV mirror side (MS) ratios 
• Selected EV targets 

 
 
 
 
 
 
 
 
 

Introduction 

Angle of Incidence (AOI) 

MODIS scan mirror 

RVSTkdndm InstInstEVSunEarthEVEV /)1()cos( 2
_1 ∆⋅+⋅⋅⋅=⋅ θρ

11.2 
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Sun 

SDSM 

Optional 7.8% Screen 1.44% Screen 

RSB SD Calibration 

SD 

Scan mirror 

Calibration coefficients 

SD degradation 

9

9

/
/

Sun
i
Sun

SD
i
SD

SD dcdc
dcdc

=∆ 999 / SunSDSD dcdc=∆

SDSSD
SunEarthSD

SDSD

ddn
m Γ⋅∆⋅

⋅
⋅

=
−

2*1
)cos(θρ

SD degradation at wavelength 936 nm measured by SDSM D9 is included in Collection 6  through the  
entire mission and also included in Collection 5 for Terra after Jan. 1, 2009 and Aqua after March 1, 2009. 
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MODIS SD Degradation Trending 
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SD door 
 left open 

Yearly averaged 

Terra SDSM D9 trending before July 2, 2003 were derived with a ratio approach  
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MODIS RSB SD Response Trending  
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Recent gain 
changes 
observed since 
last science 
meeting 



EOS

MODIS RSB SD Response Trending 
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Recent gain 
changes 
observed since 
last science 
meeting 
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MODIS RSB SD Response MS Differences 
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RSB lunar Calibration 

Moon 

MODIS Response 

MODIS Lunar coefficients 

View  geometry correction 

><
= *1

Moon

vgmoon

dn
f

m

Bands 1-4, 8-12 and 17-19 

Bands 13-16 (Saturated) 
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><
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*
18,

18,11
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MODISMoonMoonSun
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vg dd
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f

−−
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⋅
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=

Oversampling effect also needs to be corrected 
if multiple scans are used 

Page 49 



EOS

MODIS RSB Lunar Response Trending 
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MODIS RSB Lunar Response Trending 
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Change 
consistent with 
SD gain 
trending 

Small MS 
change as 
compared to 
Terra MODIS 
VIS bands 
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North Atlantic Ocean 
(+24.42 , -42) 
2011072.1350 

 
• Scenes from North Atlantic Ocean used to 

derive the mirror side difference used in the 
RVS algorithm 

• Using EV radiance difference at the AOI of 
SD, correction of RSB m1 detector bias is 
derived. Correction is within ±0.5% for all 
bands during the first 6 years of operation. 
Additional increase of about 0.5% is seen for 
Terra short-wavelength bands 

• Using the bias corrected SD & detector-
dependent lunar calibration coefficients, 
detector-dependent RVS for short-wavelength 
RSB is calculated (Aqua bands 8-12 and Terra 
bands 3, 8-12) 

Ocean Site for MS and Detector Difference 
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Correction to SD Calibration Coefficients 
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Measured m1 detector difference 

Correction to measured SD m1 

m1 detector difference after the correction 
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Mirror Side Ratios 
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Seasonal oscillation  
due to the polarization effect 
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Libya-1 
(+24.42 , +13.35) 

Libya-2 
(+25.05 , +20.48) 

Libya-4 
(+28.55,+23.39) 

• Terra AOIs (degree): 11.2 (lunar), 16.9, 22.0, 23.8, 28.9, 32.6, 36.7, 42.7, 46.7, 
53.4, 59.4, 64.2 

• Aqua Frames are slightly different from those of Terra  
• A semi-empirical BRDF model developed by Roujean et al is used to perform 

the BRDF correction in order to de-trend the data 
• For each AOI, the instrument response is fitted to smoothly connected  

analytical functions 
• Applied to Terra Bands 1-4, 8, 9 and Aqua Bands 8, 9 

Desert Sites for Response Trending 
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MODIS RSB EV Response Trending 

Aqua band 8 
Terra band 8 

Terra band 8 
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Terra  

Site-site variability Moon vs EV 
agreement 

Polarization  
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C6 m1 and RVS LUT 

• For Terra bands 10-19 and Aqua bands 1-4 and 10-19, 
 m1 calibration coefficients are generated from SD observation 
 RVS on-orbit variation are derived from SD and lunar calibration as 

well as mirror side ratios derived from ocean site 
• For Terra bands 1-4 and 8-9 and Aqua bands 8-9 

 m1 and RVS are generated at same time from SD, lunar, ocean and 
desert sites observations  

• No time-dependent RVS applied for SWIR bands 
• C6 has following improvements compared to C5 

 RVS detector dependence for Terra bands 3, 8-12 and Aqua bands 8-12 
 Time-dependent RVS for both Terra and Aqua bands 13-16 
 SD degradation at wavelength 936 nm measured by SDSM D9 
 EV response at selected desert sites in addition to on-board measurements are 

us to derive m1 and RVS for Aqua bands 8-9 and Terra bands 1-4 and 8-9 
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MODIS RSB RVS at AOI of the SV 

Page 58 

Recent change in VIS band gain 
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MODIS RSB RVS at AOI of the SV 
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RVS change is generally seen to be within 2%. 



EOS

Terra V6 m1 and RVS LUTs 

Solid: C6 
Dotted: C5 
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Aqua V6 m1 and RVS LUTs  
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RVS Detector Difference at SV AOI 
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Aqua Band 1 MS1, C6 

EV Reflectance  

Terra Band 1 MS1, C6 

Terra Band 8 MS1, C6 

Aqua Band 8 MS1, C6 
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Polarization at large AOI 
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  EV Radiance Detector Difference 

C5 

C6 

Numbers denote detectors in product order 
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• Uncertainty 
 

 
 
 

• Principle for calibration uncertainty analysis  
– The uncertainty cannot be derived by a simply derivative approach to m1 and RVS  
– Calculate the uncertainty for SD/SDSM calibration, Lunar calibration, and EV desert site  
      response trending at their respective AOI 
– Calculate the uncertainty for other AOI using a linear interpolation  

• Instrument temperature correction 
– Uncertainty of prelaunch derived kInst and TInst 

• Instrument response 
– Scene dependent noise (signal to noise ratio) 
– Uncertainty due to uncertainty of the crosstalk correction for SWIR bands 

RSB Uncertainty 
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Uncertainty at Typical Radiance 
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Aqua SD AOI Terra SD AOI 

Terra 2010 

Aqua 2010 

Uncertainty specification for all bands is 2% 
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Summary and Challenges 

• Collection 6 RSB m1 and RVS LUT have been developed for MODIS 
L1B products 
• Detector dependent RVS for Aqua bands 8-12 and Terra bands 3 and 8-12 
• Time-dependent RVS applied to bands 13-16 
• Long-term drift observed in Aqua bands 8-9 and Terra bands 1-4 and 8-9 

significantly reduced 
• Time, AOI, and scene dependent uncertainty derived 
• Challenges 

• Polarization  
• Large noise in EV response 
• Aging instruments: Terra 12.5 years, Aqua 10 years  
• Recent observed gain rapid changes in Aqua VIS bands and Terra VIS/NIR 

bands 
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