Landsat 8: Comparison of Radiance with SP3
Preprocessing Step: Mask for DN=0 on ANY band for all scenes.

Note:

-Still negative values in the Bands 5, 6, and 7. These are truncated to zeros.

-As long as the same mask is applied to both SP3 and manual radiance files, one will get exactly
the same statistical results except for the occasional negative minimum values.

-Depending on whether the mask was created from the SP3 DN data file or the manually stacked
layer, the differences in the mean values can be as great as 0.02. Despite this discrepancy, the
statistical results for the difference layers for both masks are exactly the same.

-Otherwise, the differences between SP3 calibrated values and manually calculated values are
negligible.

% Alaska
Mask created from Manually Stacked Layer

Left: SP3 Calibrated Radiance Right: Manually Calculated Radiance ‘
[ Statistics Results: Alaska_SP3_Ref Rad_Masked399 = S| L3 Statistics Results: 2013Apri|22_Ref_Rad_Masked999-=-E‘--ﬂ-
File Options

File Options

| Select Plot = | | Clear Plot | | Select Plot = | | Clear Plot |

Ref_Rad_Ma

)
Index Mumber

| Select Stat ~ | | Select Stat ~ |

Filename: N:“Summer_2013“Land=at_B~SF3i“Radiance~DN Checl™hils »
Dim=: Full Scene (61,862,931 points)

Filename: H:“Summer_2013“Landsat_8“5P3“Radiance™~DN Check>20 -
Dims: Full Scene (61.862.931 points)

Basic Stats Hin Ham Mean Stdev Basic Stats Hin Hax Mean Stdev
and 1 56.802479 606.603821 281 536870 94.097322 Band 1 ©56.802479 606.603760 281 .536854 94.097313
Band 2 41.939262 645.381348 287 122493 103.733629 Band 2 41.939262 645.381348 287.122480 103.733625
Band 3 25.611650 576.126404 243 728068 96.0752148 Band 3 25 611652 576.126404 243 728070 96.075213
Band 4 10.236080 506.163055 211 572589 87 .358537 Band 4 10.236080 506.163055% 211.572596 47 .358540
Band & 1.268101 298.736938 122 920488 48197921 Band 5 1.268099 298.736938 122 .920486 48197921
Band 7 0.000000 36.459778 2.441203 1.475333 Band & -0.158930 36.459778 2.441203 1.475333
Band 8 0.000000 10.724494 0.724943 0.443127 Band 7 -0.046200 10.724493 0.724943 0.443127

Histogran DN Hpts Total Percent Aco B o_ Histogran DH Hpts Total Percent Acc _
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Mask created from SP3 data file

Left: SP3 Calibrated Radiance

() Statistics Results: Alaska_SP3_Ref Rad_Masked888

File

Options

Right: Manually Calculated Radiance

File

Options

g Gy statistics Results: 2013April22_Ref_Rad_Mas—ked_&_

| Select Plot v | | Ciear Plot |

lef_FHod_Mao

| select Plot = | | Clear Fiat |

H ~Summer_2013~Landsat_8&-5P3i~Radiance~DIN Check>201 -

r
umhber Band Nurr
| Select Stat | | Select Stat - |
Filename: N:-Summer_2013~Landsat_§~S5P3~Radiance~DH Check“Ala - Filenane:
Dims: Full Scene (61,862,931 points) Dims: Full Scene (61,862,931 points)
Basic Stats Hin Hax Mean Stdewv Basic Stats Hin Hax Hean Stdev
Band 1 56.802479 606.603821 281.558200 94.090462 Band 1 56.802479 606.603760 281.558184 94.090453
Band 2 41.939262 6£45.381348 287 144568 103.727209 Band 2 41.939262 645 381348 287 .144555 103.727205
Band 3 25.811650 G576.126404 243.746910 96.070892 | Band 3 25.611852 G&76.126404 243.745913 96.070888
Band 4 10.236080 506.163055 211.589120 87.355382 Band 4 10.236080 506.163055 211.589127 87.355384
Band & 1.268101 298.736938 122.929592 48.197753 Band & 1.268099 298 736938 122.929590 48.197753
Band 7 0.000000 36.459778 2.441378 1.475465 Band & -0.158930 36.459778 2.441378 1.475485
Band 8 0.000000 10.724494 0.725034 0.443153 Band 7 -0.046200 10.724493 0.725034 0.443153
Histogran DH Hpt= Total Percent hoo P [ Histogram DH Hpt= Total Percent Acc
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Difference Layer:

Left: SP3 Calibrated Radiance

@ Statistics Results: AlaskaRad_Maszked_Difference

Band Math: B1-B2 = SP3 — Manual

Right: Manually Calculated Radiance

|-£|EI—J-. @ Statistics Results: AlaskaRad_Masked_Differenc

File Options

File Options

| Select Piot | | Clear Pict |

oRod_Mao

| Select Plot v || Clear Plot |
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| Select Stat = | | Select Stat |

Filename: N:“Summer_2013“Landsat_&“SP3~Radiance~DN Chec = Filename: N:\Summer72Dl3\Landsa;78\5P3\Radiance\DN Che »

Dims: Full Scene (61,862,931 points) Dims: Full Scene (61,862, 931 points)

Ba=sic Stats Hin Hax Hean Stdew Basic_Stats Hin Hax Hean
Band 1 -0.000015 0.000061 0. 000016 0.000015 Band 1 -0.000015 0.000061  0.000016
Band 2 -—0.000061 0.000061  0.000013 0O.00001% Bsnd 2 -0.000061 0.000061  0.000013
Band 3 -0.000031 0.000061 -0 000003 0.000011 Band 3 -0.000031 0.000061 -0.000003
Band 4 -0.000031 0.000031 -0.000007 0.000010 gang é —g-ggggié g-gggggi —g-ggggg;
Band & -0.000015 0.000031 0.000002 0.000005 pme 8 [GOEs femnn  R-Edie
Band & -0.000002 0.158330 0.000000 0.000043 end & D e D leedar b onNED
Band 7 -0.000000 0.046200 -0.000000 0.000012 ar -0. : -0.
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% Dominica
Mask created from Manually Stacked Layer
Left: SP3 Calibrated Radiance

@ Statistics Results: Dominica_SP3_Ref_Rad_Masked999

File Options

Options

Right: Manually Calculated Radiance

| Setect Plot » | | Clear Plot

f_Fod_Ma

| Select Plot ~ || Clear Plot |

| Select Stat |

Filename: N:“Sumnmer 2013 Land=at_B8-5SP3~Fadiance~DH CheclDt
Dims: Full Scene (54,471,061 points)

Basic Stats Hin Hax Hean Stdewv
Band 1 G56.677879 6£98.108093 106.692454 46 734121
Band 2 43 581390 751.828247 95.494721 51.372174
Band 3 23 159756 716.793701 66.785804 49 724043
Band 4 12 035740 607.106445 49.195853 44 946602
Band § 3.803520 368.391815 32.286895 35.809911
Band 7 0.354362 73.149315 6.203192 6. 282608
Band 8 0.074327 22.729458 1.511370 1.521135

Histogram LH Hpt= Total Percent hoo

4 n (2

| Select Stat = |

Filename: H:“Summer_ 2013-~Land=sat_8-SP3i“Radiance>~DH

Dims: Full Scene (54,471,061 points)

Basic Stats
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@ Statistics Results: DominicaRad_Masked_Difference EJ

File Options

| Selzct Plot | | Clear Plct |

| Select Stat ~ |

Filename: N:“Summer_ 2013“~Land=at_8“5SP3“Radiance~DN Checl -
Dims: Full Scene (54,471,061 points)

Basic Stats Min Mam Mean Stdewv
Band 1 -0.000061 0.000031 -0.000000 0.000006
Band 2 -0.000061 0.000061 0.000000 0.000007
Band 3 -0.000061 0.000031 0.000000 0.000004
Band 4 -0.000061 0.000031 -0.000004 0.000004
Band 5 -0.000008 0.000031 0.000002 0.000002
Band 6 -0.000008 0.000002 -0.000000 0.000001
Band 7 -0.000000 0.000002 0.000000 0.000000

Hi=togram DH Hpt= Total Percent N
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% Florida
Mask created from Manually Stacked Layer

Left: SP3 Calibrated Radiance Right: Manually Calculated Radiance

@ Statistics Results: Florida_SP3_Ref Rad_Masked999

File Options

File Options

| Select Plot = | | Clear Plot |

3_Ref_Fod_Ma

| Select Plot = | | Clear Plot

Band Mumr

f_Rad_Mask

4

n

4

m

| select stat = | | select stat = |

Filename: N:“Summer_2013“Landsat_8-SP3~Radiance*DN Check~F - Filename: N:“Summer_2013Landsat_E&-SP3~RadianceDH Check>Z «

Dim=: Full Scene (55,211,661 points=) Dims: Full Scene (55,211,661 points)

Basic Stats Hin Hax Hean Stdev Basic Stats Hin Hax Hean Stdev
Band 1 51.672710 761.831665 111 674582 62.563036 Band 1 51.672714 761.831665 111 8674583 62.563037
Band 2 40.082314 776.907898 102.974108 67 945440 Band 2 40.082321 776.907959 102.974116 67.945441
Band 3 21.197325 711.345276 81.670569 63.111483 Band 3 21.197323 711.345276 81.670565 63.111484
Band 4 5.623079 602.480530 63.169092 57.848479 Band 4 5.623077 602.480530 63.169092 57.848479
Band & 0.000000 365.595245 61.482995 44 588721 Band & -3.768415 385.595245 61.482995 44 588722
Band 7 0.00o0oo0o0 90.882034 11.039357 8.119565 Band 6 -1.072818 90.882027 11.039356 8.119565
Band 8 g.oooo0o 28.209900 2.422732 1.996841 Band 7 -0.181163 28.209902 2.422732 1.996841

Histogram DH Hpt= Total Percent Ao Histogram DH Hpt= Total Percent Ace
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Mask created from SP3 data file

Left: SP3 Calibrated Radiance

@ Statistics Results: Florida_SP3_Ref Rad_Masked838
File

Right: Manually Calculated Radiance

Options

File Options

| Select Plot v|| Clear Plot | | Select Plat '|| Clear Plot |
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Band Mumber

[ Select Gia 7] [Select Stat v

Filename: N:“Summer_2013~Landsat_8~SP3“Radiance™DN Check-Fl - Filename: H:>Summer_2013~Landsat_&-SF3i~Radiance~DN Check>2[ =

Dims: Full Scene (55,211,661 points) Dims: Full Scene (55.211.661 points)

Basic Stats Hin Hax Hean Stdew Basic Stats Min Hax Mean Stdev
and 1 S1.672710 761 831665 111 .671048 62 564257 Band 1 51.672714 761.831665 111.671050 62 564258
Band 2 40.082314 776.907898 102.968809 67.945781 Band 2 40.082321 776.907959 102.968817 67.945781
Band 3 21.197325 711.345276 81.665103 £3.111375 Band 3 21.197323 711.345276 31.665099 £3.111375
Band 4 5.623079 ©02.480530 63.167982 £57.849906 Band 4 5.623077 602.480530 63.167982 57 849906
Band 5 0.000000 365.595245 61.485525 44 588743 Band 5 -3.768415 365.595245 61 485526 44 GEE745
Band 7 0.000000 90.882034 11.039991 8.119427 Band 6 -1.07281% 90. 882027 11.039990 9.119427
Band 8 0.000000 28.209900 2.422852 1.996781 Band 7 -0.181163 28.209902 2.422852 1.996781

Histogram DH Hpts Total Percent Aoo _ Histogran DN Hpt= Total Percent Acc




Difference Layer: Band Math: B1-B2 = SP3 — Manual

Left: SP3 Calibrated Radiance Right: Manually Calculated Radiance
@ Statistics Results: FloridaRad_Masked_Difference999 ﬁ @ Statistics Results: FloridaRad_Masked_Diﬁe:enc%
File Options File Options

[ Select Plot =] [ Clear Pot | Select Plot = || Clear Plot

ar:FloridoRad_Masked_Differen

| Select Stat »| | setect Stat |

Filenamne: N:~Summer 2013~Landsat &~SP3~Radiance~DH Checl » Filename: N:“Summer_2013“Land=sat_B“SP3“Radiance“DN Che: »

Dims: Full Scene (55,211,661 points) Dims: Full Scene (55,211,661 points)

Basic Stats Hin Hax Mean Stdev Basic Stats Min Hax Hean Stdev
Band 1 -0.000061 0.000061 -0.000002 0.000006 Band 1 —0.000061 0.000061 —0.000002 0.000006
Band 2 -0.000061 0.000031 -0.000008 0.000006 Band 2 -0.000061 0.000031 -0.000008 O.000006
Band 3 -0.000061 0.000031 o.oo0004  0.o0dooe Band 3 -0.000061 0.000031 0.000004 0.000006
Band 4 -0.000061 0.000031 0.000000 0.000005 Band 4 -0.000061 0.000031 0.000000 0.000005
Band 5 -0.000015 3 .768415 -0.000000 0.001195 Band 5 -0.000015 3.768415 -0.000000 0.001195
Band & -0.000004 1.0728148 0.000001 0.000429 Band 6 —0.000004 1.072818% 0.000001 0.000429
Band 7 -0.000002 0.181163 -0.000000 0O.000064 B:Ed 7 —0.000002 0.181163 —0.000000 O0.000064

Hi=stogram DH Hpt= Total Percent i Histogran oH Npts Total Percent
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%+ Mississippi
Mask created from Manually Stacked Layer
Left: SP3 Calibrated Radiance Right: Manually Calculated Radiance

@‘ Statistics Results: Mississippi_SP3_Ref_Rad_Masked999 :

File Options Options

[ Select Plot ~ || Clear Plot [ Select Plot v | | Clear Plot

f_Rod_Mas

lumber

| select Stat = | | Select stat |

Filename: H:-Summer_2013~Landsat_8~SP3~Fadiance~DHN Check™! » Filename: H:“Summer 2013~Land=sat_8~5SP3i~Radiance~DN Check™.

Dim=: Full Scene (54,174,321 points) Dims: Full Scene (54,174,321 points)

Ba=zic Stats Hin Hax Mean Stdewv Ba=zic Stats Min Hax Hean Stdev
Band 1 63.976437 562.108521 84.303865 22.498458 Band 1 £3.976437 562.108521 84 303862 22.498458
Band 2 50.174770 673.792480 73.875738 25.201230 Band 2 50.174774 £73.792419 73 875742 25.201231
Band 3 30.319326 638.684692 60.198266 23.797884 Band 3 30.319328 638.684692 60.198264 23.797883
Band 4 16.355812 602.256470 40.927777 23.419639 Band 4 16.355816 602.256470 40.927778 23.419639
Band § 5.065007 357.891235 75.899917 32.718574 Band 5 5.065010 357.891266 75.899921 32.718574
Band 7 0.000000 90.447876 10.386453 5.059728 Band & —0.430241 90.447884 10.385453 5.059728
Band 8 0.020307 27.141285 1.7657258 1.094604 Band 7 0.020307 27.141283 1.765725 1.094604

Hi=togram DN Hpts Total Percent Act Hi=togram DH Hpts Total Percent Aot
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Difference Layer: Band Math: B1-B2 = SP3 — Manual

@ Statistics Results: MississippiRad_Mask.ed_D'lf‘Feren

File Options

| Select Piot v || Clear Piot |

AississippiRod

| Select Stat |

Filename: H:“Summer_ 2013~Land=at_8>SP3~Fadiance~DN Checlk™> =
Dims: Full Scene (54,174,321 points)

Ba=sic Stats Hin Hax Mean Stdev

Band 1 -0.000061 0.000031 0.000003 0.000005

Band 2 -0.000061 0.000061 -0.000004 0.000004

Band 3 -0.000031 0.000061 0.000002 0.000003

Band 4 -0.000031 0.000031 -0.000001 0.000003

Band 5 -0.000031 0.000015 -0.000003 0.000004

Band & —0.000008 0.430241 -0.000000 0.000069

Band 7 -0.000000 0.000002 0.000000 0.000000
Histogram LH Hpt= Total Percent Acft
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This slight difference in the output due to the choice of masking is curious since the SP3 data file
and manually layer stacked file are exactly the same.

Ex. Alaska (both files in DN)

Left: AlaskaDN_SP3

=
@ Statistics Results: AlaskaDN_SP3.dat

Right: 2013April22_Ref

File Options File Options

| Select Plot +| | Clear Plat | | Select Plot +| | Ctear Plat |

4
Fand Number

| select Stat ~ | | select Stat |

Filenamne: N “Summer 2013-~Landsat_8~SP3“~Radiance DN Che -
Dims: Full Scene (61.862.931 points)

Filename: N “Summer 2013~Landsat 8~2013April22 Alaska" =
Dims: Full Scene (61.862.931 points)

Bazic Stats Min Max Mean Stdev Bazic Stats Hin Max Mean Stdev
Band 1 0 52521 17010.225640 14319 127628 Band 1 0 52521 17010.225640 14319 127628
Band 2 0 GS4580 17011 646312 14519 905810 Band 2 0 GS4580 17011 646312 14519 905810
Band 3 0 53337 16000 497650 13857 465849 Band 3 0 53337 16000 497650 13857 465849
Band 4 0 55140 16320.618157 14295 909773 Band 4 0 55140 1e6320.618157 14295 909773
Band & 0 53767 15759 819933 13623 013783 Band & 0 53767 15759 819933 13623 013783
Band 7 0 28623 4138.170773 3268 966843 Band & 0 28623 4138.170773 3268 966843
Band 8 0 26361 4051 595084 3191 027917 Band 7 0 26361 4051 595084 3191 027917

Histogram DN Hpts Total Percent hoo Histogram DN Hpts Total Percent Ao
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Difference Layer: B1-B2 = SP3 — Manual

@ Statistics Results: AlaskaDMN_Difference .__

File Options

| Select Piot | | Clear Plot |

| Select Stat v |

Filename: HN:“Summer_2013“~Land=at_B8~5SF3“Radiance =« l

Dims: Full Scene (61,862,931 points)

Basic Stats Min Hax Hean Stdew E
Band 1 1] 0 0.000000 O.000000
Band 2 1] 0 0.000000 O.000000
Band 3 1] 0 0.000000 O.000000
Band 4 1] 0 0.000000 O.000000
Band & 1] 0 0.000000 O.000000
Band & 1] 0 0.000000 O.000000
Band 7 1] 0 0.000000 O.000000

Hi=togran LH Hpt= Total Percen _
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