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Objectives of this talk

Previous contributions on EnMAP and DESIS

 DESIS - overall calibration and mission, see talk by E. Carmona

 EnMAP — overall mission, see talk by T. Storch

« EnMAP — radiometric performance, processor Cal/Val, see talk by M. Pato
 EnMAP — in-orbit calibration, see talk by D. Marshall

Focus:
« Spectral performance of DESIS and EnMAP based on Earth Datatakes

« Examples from resulting uncertainty for L3+ thematic products
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DESIS: In-Orbit Spectral Characterization

« Using on-board calibration sources (LEDSs)

* Pre- and post-launch characteristics
* Incl. temperature stability & other

HK / telemetry data

» Using atmospheric absorption features

‘/ « Smile pre- and post-launch
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DESIS: Smile Correction / Spectral Monitoring
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DESIS: Influences on Spectral Stability

LED @ 660 nm

DESIS ol
Temperature gradient in housing
(see talk by E.Carmona)

0.5 nm
Note: FPA stabilized to 0.1k

Mean Spectral shift (nm)

Spectral Measurement Number
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DESIS: Influences on Spectral Stability

» Vicariously performed on DESIS Earth datatakes, L1B processing, no smile correction applied

« Shift confirmed for Oxygen absorption region (762 nm) & other wavelengths (483, 524 & 819 nm)
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DESIS: Influences on Spectral Stability

Slight spectral shifting due to temperature gradient

LED 775nm
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The L2A product... now adding spectral uncertainties @ L1B

DESIS L2A Product

Slight spectral shifting due to temperature gradient
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The L2A product... now adding spectral uncertainties @ L1B

Approach:
« Shifting the center wavelengths at TOA_RAD

Slight spectral shifting due to temperature gradient )
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The L2A product... now adding spectral uncertainties @ L1B

ATCOR L24, odding spectal shifts
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The L2A product... now adding spectral uncertainties @ L1B

ATCOR L24, odding spectal shifts

000 Shifts of +/— 0.1 nm 7]
= . and +/— 0. 5 nm ]

. . : % 4DDCI_
Slight spectral shifting due to temperature gradient B, N B
[LED7780m | B '
] Earth dalatakes,bl:lB.\:Yi"tngt smile correction g 2000 - Mo SmDDthing -
‘."M\; vl Joenias " i ner interpelation ]
T — . applied. _

E s "‘-“:-\~ Tu ke ] 0 e B TR T S
£ § mest % - 0.5 0.6 0.7 0.8 0.4
£ it T ] Wavelength [fm]
T} - R . Wy ]
p i T \‘*
st M " - Examples: spectral shifts — relative difference
s W ™ .k Shift of +/— 0.5 nm ]
Fit for 2 datatakes with different AT XMook Shift of +/— 0.1 nm -]
- r i
ol B .
Corrected in L1B processor, remaining RMS ~0.1 nm ( @ ~ 2.55 nm SSI) 5 o150 —
£ r ]
B 10+ —]
il o .
= f ]
-E" L -
3 0 7]
o il -
|:| __ ) ] - llll 1-..". +- ‘._.u' o, . =l §
0.4 0.5 0.8 0.7 0.3 0.9
Wavelength [wm]

i DLR




DLR.de ¢ Chart12 HISE/OPTICA 2023 M. Bachmann

The L2A product... now adding spectral uncertainties @ L1B
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Influence on vegetation products

Examples using
« Heterogene vital green forest / shrub area (yellow circle)

Broadband (NDVI, SAVI, EVI) <1% ~1%
RedEdge (Vogelmann) <1% ~1.5%
Photochem. index (PRI) ~2% up to 60%
Carotenoid index <1% ~3%
Anthocyanin index ~1% ~5%

« Homogene dry grassland area (blue circle)

Broadband (NDVI, SAVI, EVI) <1%
RedEdge (Vogelmann) <1%
Photochem. index (PRI) ~2%

Carotenoid index <1%

Anthocyanin index ~1%
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Influence on vegetation products

Examples using
« Heterogene vital green forest / shrub area (yellow circle)

<1% ~1%

Broadband (NDVI, SAVI, EVI)

RedEdge (Vogelmann) <1% ~1.5%
Photochem. index (PRI) ~2% up to 60%
Carotenoid index <1% ~3%
Anthocyanin index ~1% ~5%
« Homogene dry grasslang area (bluie circle)

Broadband (NDVI, SAVI, EVI) <1% ~2%
RedEdge (Vogelmann) <1% ~1.7%
Photochem. index (PRI) ~2% ~10%

<1%
~1%

Carotenoid index

Anthocyanin index
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EnNMAP — Focus on Vicarious Validation
using Earth Datatakes

Lucinda Jetty, Australia (CIR)

Desert Playa, Peru

(SWIR, PC-Transfo.)
DLR f : .
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EnMAP - Pre- to Post-Launch Changes
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ENMAP — Spectral Stability Estimation using all Earth Datatakes
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EnNMAP — Las Vegas Lights at Night

EnMAP

top-left: CIR day

top-right: broad-band
RGB night

right: night-time image
spectra (noise-surpressed)
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First Nighttime Light Spectra by Satellite—by EnMAP
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Summary and Conclusion

« Accurate spectral calibration matters
« Mandatory when correcting for spectral smile

* Influences thematic L3+ products, especially when characterizing narrow and sensitive
parameters like plant pigmentation

* Procedures for spectral calibration monitoring established in DESIS and EnMAP ground segments
« Calibration based on OBCA for both sensors
- Validation based on atmospheric absorption features (if narrow spectral resolution is given)
« Automated, possible for certain features (02 @760 nm, CO2 @ 2060 nm)
* In-depth manual analysis

« Experimental using night time lights
« Additional independent validation (12R @ DESIS, GFZ @ EnMAP) plus support by user

community
i DLR
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