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@3 A Land Climate Data Record

@’ Multi instrument/Multi sensor Science Quality Data Records used to
guantify trends and changes
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Emphasis on data consistency — characterization

rather than degrading/smoothing the data
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Needs to address geolocation,calibration, atmospheric/BRDF correction issues
BRDF CORRECTION

ATMOSPHERIC CORRECTION
CALIBRATION -- T T , °
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GAVHRR long term correction for stratospheric
aerosol has been successfully tested.

Red curve: AVHRR NDVI not corrected for stratospheric aerosol
Blue curve: AVHRR NDVI corrected for stratospheric aerosol

NDVI at Australian Forest Site, 1981-1999 NDVI at California Redwood Site, 1981-1999
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Plate 2. Monthly average of the stratospheric acrosol optical depth deduced from the advanced very high
resolution radiometer (AVHRR) data showing major eruptions of El Chichon (1982) and Pinatubo (1991).

Vermote, E., Saleous, N.E., Kaufman, Y.J. and Dutton, E., 1997. Data pre-processing: Stratospheric aerosol

perturbing effect on the remote sensing of vegetation: Correction method for the composite NDVI after the Pinatubo
eruption. Remote Sensing Reviews, 15(1-4), pp.7-21.
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El Chichon and Pinatubo

Comparison of the Stratospheric AOT obtained

from AVHRR with SAGE data for September E}E‘";I& %Ia‘ll“tl:ﬂl "'stratospheric profile observed
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Eric F. Vermote, Nazmi El Saleous, "Stratospheric aerosol perturbing effect on the remote sensing of
vegetation: operational method for the correction of AVHRR composite NDVI," Proc. SPIE 2311,
Atmospheric Sensing and Modelling, (4 January 1995);
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Landsat8/OLI and Sentinel 2 and VIIRS
Surface Reflectance is largely based on
MODIS C6 (LaSRC)

Algorithm reference for L8: Vermote E., Justice C., Claverie M., Franch B.,
(2016) “Preliminary analysis of the performance of the Landsat 8/OLI land
surface reflectance product”, Remote Sensing of Environment, 185,46-56.

The MODIS Collection 6 AC algorithm relies on

= the use of very accurate (better than 1%) vector radiative transfer
modeling of the coupled atmosphere-surface system (6S)

= the inversion of key atmospheric parameters
=Aerosols are retrieved from data itself at the pixel level.

=\Water vapor and ozone from daily MODIS product or NCEP.

Home page: http://modis-sr.ltdri.org
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http://modis-sr.ltdri.org/

Flowchart of the atmospheric correction
scheme
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Aerosol
Opt. Thick.
and
Aerosol model
for each pixel

Surface
reflectance
for each pixel
and
each band

Generic approach for aerosol inversion and atmospheric

correction

Reading Inputs, LUT

: determined (*) usin ,T...and S
and AnClIIary data psurf ( ) g patm atm atm

from LUT assuming AOT, Aerosol model
and knowing pressure, altitude, water vapor,
ozone...

Using the relationship between the blue surface reflectance (490 nm) and the red
surface reflectance (665 nm) known from MODIS, we are able to retrieve the AOT.

We |00p the AOT until (psurf blue / Psurf red)MSI B (psurf blue / Psurf red)MODIS

The retrieved AOT is used to compute

2

the surface reflectance at 443 and 2190 nm. Z(pjmf—Raﬁo;s *pf,f,j,)
The aerosol model is then derived by minimizing the residual = =
residual. 2
Computation of surface Psurs determined (*) using pums Tam @nd

S,m from LUT knowing AOT, Aerosol
€ model, pressure, altitude, water vapor,
ozone...

reflectances
for all channels
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Error budget for surface reflectance based
on error estimates on INputs

E.F. Vermote & N.Z. El Saleous, 2006. Operational Atmospheric Correction of MODIS Visible to Middle Land Surface

Data in the case of an Infinite Lambertian Target, Earth Science Satellite Remote Sensing Book, Volume 1, Chapter 8,

Table 8.1(a) Description of the different parameter set used to generate the top of the
atmosphere reflectances and compute the uncertainties in the corrected surface

p.123-153.

reflectances
Parameter Values

Solar View Relative Case
Zenith Zenith Azimuth Name

30 0 0 A

30 30 0 B

30 30 180 C

Geometrical Conditions 30 60 0 D

30 60 180 E

60 0 0 F

60 30 0 G

60 30 180 H

60 60 0 I

60 60 180 J

Aerosol Optical Depth

0.05 (clear) 0.30 (average) 0.50 (high)

Aerosol Model

urban clean, urban polluted, smoke low absorption smoke
high absorption (see Table 8.1(b) for details)

Water Vapor Content (g/cm?)

1.0, 3.0 and 5.0 uncertainties +/— 0.2

Ozone Content {cm - atm)

0.25,0.3, 0.35 uncertainties +/— 0.02

Pressure (mb)

1,013 mb, 930 mb, 845 mb uncertainties +/— 10

Land Cover/Land Use Changes (LC/LUC) and Impacts on Environment in South/Southeast Asia - International
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http://modis-sr.ltdri.org/guide/Satellite_Remote_Sensing_Chapter_8.pdf

Table 8.2(a) Eror on the surface reflectance (= 10,000) due to uncertainties in
the absolute calibration ( £2% ) for the Belterra site

Example 1: calibration error impact

Table 8.2(b) Error on the surface reflectance (= 10,000) due to uncertainties in
the absolute calibration ( £2% ) for the Skukuza site

Central 470 | 550 | 645 | 870 | 1240 | 1,650 | 2,130 Central 470 | S50 | 645 | 870 | 1240 | 1,650 | 2,130
Wavelength (nm) Wavelength (nm)
Surface Surface
Reflectance 120 375 240 2.931 3,083 1,591 480 Reflectance 400 636 RBO0 2,226 | 2,880 | 2483 1,600
= 10,000 = 10,000
Maximum | Clear | 0008 | 0010i | 00151 | 0077i | 0084i | 0078 | 0083i Maximum | Clear | 0013j | 0013b | 0024i | 0065i | 0080i | 0080i | 0080
Error Avg, 00091 | 0012d | 00271 | 00901 | 00851 | 00621 | 00441 Error Avg. 00151 | 00151 | o030i | 0074i | 0079 | 0070i | 00S4i
% 10,000 High | 0012d | 0013i | 0047 | 0112i | 0106 | 008% | 0071 > 10,000 High | 0013d | 0011a | 0045 | Q101i | 0098 | CO88 | 0071i
Minimum Clear | 0003c | 0005 | 0005¢ | 005%a | 0059f | 003lc | 00l4c Minimum Clear | 0008a | 0009 | 0016c | 0045¢c | 0056f | Q048f | 0031f
Error Avg. | 0000e | 0004 | 0002j | 0060c | O06lc | 0032¢ | 00llc Error Avg. | 0006c | 0004 | 0016c | 0046c | 0058c | 0049c | 0032c
* 10,000 High | 0003f | 0003e | 0007c | 0062c | 0062c | 0033c¢ | 0012¢ x 10,000 High | 000le | 0005j | 0018c | 0048c | 00S8c | 00S0c | 0032c
Average Clear 4 7 7 62 65 44 34 Average Clear 9 11 17 49 61 56 45
Error Avg. 2 8 10 67 66 39 19 Error Avg. 8 11 19 53 63 54 17
= 10,000 High 7 8 16 76 72 46 27 = 10,000 High & g 24 63 68 50 42
Table 8.2(¢) Emor on the surface reflectance (= 10,000) due to uncertainties in
the absolute calibration (2% ) for the Sevilleta site Impact of Calibration Uncertainties (=2%)
Central 470 | 550 | 645 | 870 | 1240 | 1,650 | 2,130 - 08¢
Wavelength (nm) 1}; u
Surface K E 0.7 -—
Reflectance 700 | 1,246 | 1,400 | 2324 | 2929 | 3,085 | 2,800 3 06 i
x 10,000 = |
Maximum | Clear | 0019j | 00261 | 0033i | 00621 | 00771 | 0081 | 0080i 2 05 I * 550 nm
Error Avg. | 0021i | 0030i | 003% | 0067i | 0075i | 0074i | 0070j a 0.4 l = 470 nm
x 10,000 High | 0017a | 0040d | 0046i | oog6i | 00o0j | 0086j | 0081 A ' i 645 nm
Minimum | Clear | 0014a | 0021j | 0027j | 0047a | 0058 | 006lc | 00SSe z 0.3 i 870 nm
Error Avg. | 0012¢ | 0017 | 0028¢ | 0048a | 0059a | 0062a | 0056a % 0.
x 10,000 High | 0006e | 0014j | 0029a | 0049a | 0059¢ | 0061c | 0055¢ 2
Average Clear | 14 2 28 49 61 65 61 3 0.1 'ﬂ
Error Avg. 14 25 30 53 63 64 58 r i 1 1 - i I
x 10,000 High o ) 2 0 pr - a0 1] 0.1 0.2 0.3 0.4 0.5 06 0.7

Aerosol Optical Depth True

Regional Science Meeting, 28-30th May, 2018, Philippines
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Table 8.6(a) Error on the surface reflectance (> 10,000) due to uncertainties in
the empirical relationship between 2,130 nm and 470 nm, 645 nm for the Belterra site

Example 2: Aerosol retrieval algorithm

Table 8.6(b) Error on the surface reflectance (= 10,000) due to uncertainties in
the empirical relationship between 2,130 nm and 470 nm, 645 nm for the Skukuza site

Central 470 | 550 | 645 | 870 | 1240 | 1650 | 2,130 Central 470 | ss0 | 645 | 870 | 1240 | 1.650 | 2,130
Wavelength (nm) Wavelength (nm)
Surface Reflectance 120 | 375 | 240 | 2,931 | 3083 | 1,591 | 480 Surface Reflectance 400 | 636 | 800 | 2226 | 2880 | 2483 | 1,600
% 10,000 x 10,000
Maximum Clear | 0056j | 0056j | 0057a | 0026j | 0025f | 0034b | 0055a Maximum Clear | 0056j | 0057j | 0060a | 0039 | 0037f | 0038b | 0066b
Error Avg. | 0052a | 0055j | 0D64a | 0029 | 0016i | 0024b | 0D029b Error Avg. | 0052a | 0061a | 0069a | 0036i | 0025i | 0023i | 0030b
x 10,000 High | 0053d | 0063d | 0D66a | 0029j | 0018 | 0027i | 0027a * 10,000 High | 0054d | 0072d | 0073a | 0039 | 0027 | o026i | 0027b
Minimum Clear | 0050c | 0044f | 0049e | 0003a | 0000a | 000Of | 0024e Minimum Clear | 0049¢ | 0048c | 0047e | 0001f | Q004e | 00O0le | 0002f
Error Avg. | 0050h | 0050d | 0053j | 0002c | 0002a | 0005c | 0007e Error Avg. | 00S0f | 0056h | 0052j | DO11f | 0003e | 000le | 00D3c
= 10,000 High | 0050 | 0052h | 0051le | 0000d | 0002a | 000Se | 0003 x 10,000 High | 005la | 0054h | 005le | Q015f | 0002c | DOOle | 0003e
Average Clear | 52 49 52 10 11 17 37 Average Clear | 52 52 52 21 16 19 31
Error Avg. 51 52 57 9 6 13 17 Error Avg. 51 58 60 25 10 10 13
= 10,000 High 51 56 58 10 6 13 16 x 10,000 High 51 62 62 27 10 10 14
Table 8.6(c) Ermor on the surface reflectance (x 10,000) due to uncertainties in
the empirical relationship between 2,130 nm and 470 nm, 645 nm Sevilleta site o 0.50
o =
Central 470 | 550 | 645 | 870 | 1240 | 1,650 | 2,130 5 V455 1
Wavelength (nm) E .40 i
Surface = 035
Reflectance 700 | 1246 | 1400 | 2,324 | 2929 | 3085 | 2,800 £ o030 ] Rl
x 10,000 & e ;
Maximum | Clear | 0056j | 0056] | 0063b | 0056b | 0088f | 0172f | 0183f E z;; "ﬂf :::
Error Avg. | 0052b | 0064g | 0076a | 0058b | 00381 | 0030f | 0027f 2 < 270 nim
x 10,000 High | 0053d | 0074d | 0088g | 0059 | 0044i | 0034 | 0026i & 015
Minimum | Clear | 0049c | 0044c | 0045e | 0005f | 0006a | 0003d | 0001a g 0.10
Error Avg. | 0050f | 0055h | 0052j | 0017f | 0004e | 000la | 000le g 0.05}
x 10,000 High | 0050a | 0053h | 0050j | 0022f | 0004c | 0000R | 0000e < Q o1 55 53 D4 55
Average Clear 51 47 52 29 29 41 42 ) _
Error Ave. 5] 50 65 37 17 13 1 Aerosol Optical Depth True
x 10,000 High | 51 63 68 39 18 12 10

Land Cover/Land Use Changes (LC/LUC) and Impacts on Environment in South/Southeast Asia - International
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Example 3: Aerosol model

Table 8.%(a) Error on the surface reflectance (x 10,000) due to uncertainties in Table 8.9(b) Error on the surface reflectance (x 10,000) due to uncertainties in
the aerosol model assumption (here smoke high absorption) for the Belterra site the aerosol model assumption (here smoke high absorption) for the Skukuza site
Central Central
470 550 645 870 1,240 | 1,650 | 2,130 470 550 645 870 1,240 | 1,650 | 2,130
Wavelength (nm) Wavelength (nm) 2 ' '
Surface Surface
Reflectance 120 375 240 | 2931 | 3083 | 1,591 | 480 Reflectance 400 | 636 | 800 | 2226 | 2880 | 2483 | 1,600
x 10,000 % 10,000
Maximum Clear | 0015j | 0022j | 0029j | 0069 | 006% | 0065 | 0067] Maximum Clear | 0013j | 0017) | 0027 | 0057 | 0064j | 0061j | Q060
Error Avg. | 00S8i | 0091i | OI31i | 0365i | 0289 | 0260i | 0257i Error Avg. | 0037i | 0030j | 0050i | 0207i | 0180i | 0128 | 0075i
10,000 ) , ) . .
* High | 0043d | 0143i | 0240i | 0495j | 0345 | 0247g | 0222g * 10,000 High | 0032i | 0040i | 0054g | 0313 | 0205] | 0179j | 0089
Minimum Clear | 0000a | 0002b | 0000b | 0020c | 0015c | 0006c | 00O1b Minimum Clear | 0000b | 0001i | 0003c | 0015¢c | 0016b | 0010b | 0004b
Error Avg. | 0001e | 0013j | 0000e | 0146a | 0103b | 0041b | 0007b Error Avg. | 0007b | 000le | 0DO6b | 0093b | COB4b | 0051b | 0014b
x 10,000 High | 0003c | 0008j | 0000e | 0237a | 0170a | 0027i | 0001 * 10,000 High | 0006c | 0000b | 0003b | 0148 | 0137b | 0082b | 0023b
Average Clear | 2 5 5 33 25 15 11 Average Clear | 2 3 6 24 23 18 12
Error Avg. 10 29 25 211 154 82 43 Error Avg. 13 11 19 136 130 87 40
10,000 .
" High | 15 57 s | 332 | 237 | 14 | 6o x 10,000 High | 18 17 26 | 220 | 212 | 140 | 63
Table 8.9(¢c) Emor on the surface reflectance (x 10,000) due to uncertainties in ) _ .
the aerosol model assumption (here smoke high absorption) for the Sevilleta site Impact of Aerosol Model (Smoke Low Absorption)
Central 08
. 470 550 645 870 | 1,240 | 1,650 | 2,130 i
Wavelength (nm) 3 0.7
| |
Surface zZ a‘
Reflectance 700 | 1246 | 1400 | 2324 | 2929 | 3,085 | 2.800 B 08
x 10,000 == 0.5 * 550 nm
Maximum Clear | 0011 | 0019j | 0026j | 0050j | 0060j | 0058j | 0055 =S " 470 nm
Error Avg. | 0030i | 0073 | 0071f | 0140f | 0159 | 0130 | 0087F a 04 nh ' ﬁ";a ::fl
[
% 10,000 High | 00471 | 0098f | 0098f | 0250j | 0267j | 0208 | 0140f 2 03 ' _ %
[=%
Minimum Clear | 0001c | 0007e | 0007e | 0016¢ | 0016b | 0013b | 000%b S
Error Avg. | 0014c | 0014j | 0006j | 0095b | 0085b | 0070b | 0045b 2 o u
x 10,000 High | 0018b | 0055 | 0052j | 0150b | 0136b | O111b | 0072b E 0.1 ]
Average Clear | 2 12 13 24 24 21 16 ' . . .
Error Avg. 20 52 48 121 122 104 72 0 0.2 0.4 0.6 0.8
x 10,000 High | 31 83 77 200 | 203 | 172 | 118 Aerosol Optical Depth True

Land Cover/Land Use Changes (LC/LUC) and Impacts on Environment in South/Southeast Asia - International
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Overall theoretical accuracy

Table 8.10 Owverall theoretical accuracy of the atmospheric correction method
considering the error source on calibration, ancillary data and aerosol inversion for
3 aerosol optical thickness (0.05: clear, 0.3: avg., 0.5: high). The uncertainties are
considered independent and summed in quadratic

Central

Wavelength (am) 470 550 | 645 870 | 1,240 | 1,650 | 2,130
Surface
Reflectance 120 375 240 | 2,931 | 3,083 | 1,591 | 480
x 10,000

Belterra Clear 52 50 53 67 69 49 52
Avg. 51 55 59 163 124 61 32
High 52 64 65 255 189 92 46
Surface
Reflectance 400 636 | 800 | 2,226 | 2,880 | 2,483 | 1,600

Skukuza x 10,000
Clear 53 54 535 57 65 61 57
Avg, 52 60 64 114 113 81 49
High 53 64 70 174 | 169 116 64
Surface
Reflectance 700 1,246 | 1,400 | 2324 | 2929 | 3,085 | 2,800
% 10,000

Sevilleta Clear 53 54 61 61 70 79 78
Avg, 55 74 79 108 109 99 78
High 56 88 90 158 161 139 102

Land Cover/Land Use Changes (LC/LUC) and Impacts on Environment in South/Southeast Asia - International
Regional Science Meeting, 28-30th May, 2018, Philippines
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Other sources of error

Franch, B., Vermote, E.F., Sobrino, J.A. and Fédele, E., 2013. Analysis of directional effects
on atmospheric correction. Remote sensing of environment, 128, pp.276-288.
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Methodology for evaluating the
performance of surface reflectance product

SUbsetS Of Level 1B Comparison

data processed using < > | Reference data set
the standard surface \
reflectance algorithm

Atmospherically
corrected TOA
reflectances derived
from Level 1B subsets

AERONET measurements
Vector 6S :
(Taer, H,O, particle distribution

Refractive indices,sphericity)
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guantitative assessment of performances (APU)
for MODIS (Collection 5: Fixed ratio blue/red)

0.0835 108000
oyl — 8.035
rtainty —+—
ggested =
nb of point
a.03 MODIS APU Band 1
eeeeeeeeeeeeeeeeee performance @.83
summ.bandl nbp=883849 )
Avg Truth ©.14883 /
Acouracy 8.80466 Precision 9.09711
Uncertainty 0.88891 “
9.025 - 1 6.025 |-
I'y'
Al
a.e2 “l", I a.02
i
AR
I
J
4 <
! \
/ | 8.015
" !
I’ J f\. * |
AL #
! ¥ y
J4 # 4'\\ A #
¥ 1 .,
0.81 i} 0.01 i \
#e ) \ " # L &
] /R AT
an 7 ., ! st ,
LY e A} \ B8.0085 R i
o.005 ] L A s S ol d
> < sapipad .
¥l y ¥ W
¥ ]
o Y ARANY
™ s V'\ .
o |
18
-8.085 L L L @
-9.805 L L L — 8 a 8.1 a.2 8. 6.4 a.s5 .7
e 8.1 8.2 8.3 0.4 e.s Surface Reflectance Truth

COLLECTIORF 5 accuracy or mean bias (red line), P

recision or repeatability (green line)

and Uncertainty or quadratic sum of Accuracy and Precision (blue line) of the surface
reflectance i band 1 in the Red (top left), band 2 in the Near Infrared (top nght also shown 1s
the uncertainty specification (the line In magenta), that was derived from the theoretical error
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Improving the aerosol retrieval In
collection 6 reflected in APU metrics

8,835 T T T T 286088
accuracy —i— 8,84 T T T T T T 168800
precizsion —»— accuracy ——
uncertainty —— precision ——
suggested specs unzezta:l.ntg —k—
nb of points suggested specs
0.e3 [ HODIS APU Band 1 P i 8.435 | N
surface Reflectance performance HODIS APU Band 2
sunn.bandl nbp=1780818 Surface Reflectance performance
Avg Truth 0.14566 sunn,band?2 nbhp=1788142
Accuracy 8,80126 Precision @,80464 @83 | Avg Truth B,29872 L
Uricertainty 0.00498 Accuracy ~B,08162 Precisio 8,88521
8.823 - 1 Uncertainty 0,88562
8,825
a,82
8.82 b
I
k
8,015 1 1866488

6.815

_ﬂ?gu’ﬁ?f‘&g %@ | ratio blue/red derived using
] | MODIS top of the

o I A | atmosphere corrected with
J *\,«/ - e | MISR aerosol optical depth

-B,885 -

-p, 005 1 L L 1 1 L L 1 1 L B —8.81 n N A L A . a
a a,856,16,1508,2 8,250,35 8,350,4 6,4506,5 8,35 a a,1 a2 8,3 a,4 a5 a,6 a,?

Surface Reflectance Truth Surface Reflectance Truth

COLLECTION 6: accuracy or mean bias (red line), Precision or repeatability (green line)
and Uncertainty or quadratic sum of Accuracy and Precision (blue line) of the surface

reflectance in band 1 in the Red (top left), band 2 in the Near Infrared (top right also shown is
the uncertainty specification (the line in magenta), that was derived from the theoretical error

budget. Data collected from Terra over 200 AERONET sites for the whole Terra mission.
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Aerosol retrieval also shows improvement
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Scatterplot of the MODO09 AOT at 550nm versus the AERONET measured
AOT at 550nm for East Coast sites selection: GSFC (top left), Stennis (top
right), Walker Branch (bottom left) and Wallops (bottom right).
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Aerosol retrieval also shows improvement
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HODOD9 Collection & AODT at 550nm
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Scatterplot of the MODO09 AOT at 550nm versus the AERONET measured
AOT at 550nm for for a very bright site in Saudi Arabia (Solar Village)
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Evaluation of the performance of Landsat8
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The “preliminary” analysis of OLI SR performance in the red band
over AERONET is very similar to MODIS Collection 6
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This Is confirmed by comparison with
MODIS

OLI ™ ETM+ OLI
Band LEDAPS LEDAPS (Vermote ct al.,
(Claveric et al., (Claverie et al., 2016)
2015) 2015)
A [P U A [P U A P U
2 7 9 11 9 7 12 2 6 6
3 1 9 9 6 9 11 3 6 7
4 9 [10 (14 |1 |9 9 1 6 6
5 5 17 17 3 14 15 2 12 12
7 1 (14 |14 |5 |15 16 9 | 11| 14

OLI surface reflectance APU scores expressed in 10~ reflectance (compared to TM and
ETM+ surface reflectance APU by Claverie et al. (2015) using Aqua MODIS BRDF and
spectrally adjusted surface reflectance CMG product as reference, the OLI surface
reflectance was aggregated over the CMG. Band number corresponds to OLI band
number designation and equivalent TM/ETM+ bands were reported.
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ACIX results for the LaSRC algorithm (L8/S2A) (Land sites

only, no cloud)
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Use

of combined L8/S2A is on-going
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The accuracy, precision and uncertainty (APU) values
estimated when inter-comparing atmospherically
corrected images acquired by Landsat-8/OLI and
Sentinel-2A/MSI satellites

Skakun, S., Vermote, E., Roger, J.C. and Franch, B., 2017. Combined
Use of Landsat-8 and Sentinel-2A Images for Winter Crop Mapping
and Winter Wheat Yield Assessment at Regional Scale. AIMS
Geosciences, 3(2), pp.163-186.
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Masy Use of combined L8/S2A is on-going
Table 1. Comparison of satellite-derived winter crop areas with official statistics

on harvested areas at district level. Estimates of the APU metrics are given in ha.

Metric L.C8-S2A L.C8 S2A
A 612 1081 839
P 1719 5061 1962
U 1785 5056 2090

rU, % 11.6 32.7 13.5
R? 0.90 0.64 0.88

Table 2. Comparison of satellite-derived winter wheat yields with official statistics at district
level without using GDD and using GDD. Estimates of the APU metrics are given in t/ha.

No GDD GDD
Metric  LC8-S2A LC8 S2A LC8-S2A LC8 S2A
A -0.17 -0.48 -0.34 -0.06 -0.40 -0.22
P 0.26 0.31 0.32 0.26 0.31 0.32
U 0.31 0.57 0.46 0.26 0.50 0.38
rU, % 7.7 14.3 11.5 6.5 12.5 9.6
R 0.45 0.29 0.28 0.50 0.31 0.24

Skakun, S., Vermote, E., Roger, J.C. and Franch, B., 2017. Combined Use of Landsat-8 and Sentinel-2A Images for Winter
Crop Mapping and Winter Wheat Yield Assessment at Regional Scale. AIMS Geosciences, 3(2), pp.163-186.
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ety Sentinel 2 has “features” that help improving the SR product (e.g cloud mask)
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Skakun, S., Vermote, E., Roger, J.C. and Justice, C., 2017. Multispectral Misregistration of Sentinel-2A Images: Analysis and
Implications for Potential Applications. IEEE Geoscience and Remote Sensing Letters, 14(12), pp.2408-2412.
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"'_‘.1;--'?3 Validation is on-going moving into a systematic routine
assesment
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Conclusions

e Surface reflectance code (LaSRC) is mature and pathway
toward validation and automated QA is clearly identified.

e Algorithm is generic and tied to documented validated
radiative transfer code so the accuracy is traceable enabling
error budget.

 The use of BRDF correction enables easy cross-comparison
of different sensors (MODIS,VIIRS,AVHRR, LDCM, Landsat,
Sentinel 2 ,Sentinel 3...)

« Sentinel 2 surface reflectance validation shows good
performances but needs to be extended using the whole
record on the full collection of AERONET sites.
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