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Towards AOT and WV Sensitivity Analyses
for ESA’s CHIME Mission
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Imaging Mission for the Environment (CHIME) will apply an
atmospheric correction algorithm with uncertainty propagation. -
To accurately propagate uncertainties in Aerosol Optical

Thickness (AOT) and Water Vapour (WV) retrievals, sensitivity °
studies are required. A processing chain was developed to
generate synthetic Top-Of-Atmosphere (TOA) radiances as inputs
for these studies. The workflow is further demonstrated using the
National Aeronautics and Space Administration’s (NASA) Imaging
Spectrometer Optimal Estimation (ISOFIT) atmospheric
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correction algorithm, enabling potential comparison studies. Wavelenth (o

Fig.1: Example of a 50 % DDV checkerboard scene

High-Res Spectra

Step 1: Generating the Synthetic Step 3: Spectral convolution to BT e
Scene CHIME-like characteristics e
An artificial checkerboard-like scene is generated from ISOFITs resample_spectrum function is used to convertthe &
vegetation and sand reflectance spectra calculated high spectral resolution radiances to CHIME-like <]
from field spectroscopy measurements (Fig. 1): characteristics (Fig. 2): = 6
* 50 % of vegetation pixels, 50 % sand pixels * From 2101 spectral bands to 256 bands £
» Vegetation pixels passing the criteria of being able » Spectral Sampling Interval (SSI) of ~8.4 nm S
to apply the Dark Dense Vegetation (DDV) * Full-Width-At-Half-Maximum (FWHM) of 10 nm N
approach for retrieving AOT values | |
 Spatial extent: 100 x 100 pixels (subset of a future Step 4: Retrieval of BOA 0- |7 A —
CHIME Scene) . 500 1000 1500 2000 2500
+ Spectral characteristics: 2101 bands from 400 - 2500 reflectances usi ng ISOFIT . oo Shontra
nm —— Veg Patch (0,0) (L:10, 5:10)
* Interpolation for atmospheric absorption features  The processing chain is demonstrated at the example of a - S Pateh (63 (120, 570
» Smoothing of the end of the spectral range (~2400  scene with an atmosphere made of the following | T
- 2500 nm) parameters: 10- \
S
Step 2: Forward Modelling using  Visibility/AQT: 15 km/0.25 A
Solar zenith angle: 30° < 6 |
ATCOR3 Relative azimuth angle: 0° g
Elevation: 1500 m S "*\
TOA radiances are computed from the artificial Bottom-  Viewing zenith angle: 0° W
Of-Atmosphere (BOA) reflectances using ATCOR3s WV column: 2.9cm i RN
toa_rad function. 0- L —
ISOFIT has been applied running its apply_oe function. The 500 1000 1500 2000 2500
» Avariation of different atmospheric parameters all retrieval has been performed pixelwise, the pressure and Heveiensth i
within the boundaries of the to be used Look-Up- elevation has not been retrieved by ISOFIT but taken from Fig.2: Five example spectra before (high-res, upper plot) and after the spectral
Tables (LUTs) for CHIME are used the config file, and no pre-solving for the water vapour range ~ convelution (resampled, lower plot)
* Resultsin 1152 different atmospheric compositions was applied.
per synthetic scene Preliminary Results
Parameter /f Bin Jf’{'] #2 #3 #4 _toarad_vis15_sza3O_drczla\e/]_oc_heelgIff\cgggi(\jv_\?cf)s(\)NVZ9_isofit_resampled _toarad_visl5_sza3ofri\ébc_ﬁgﬁgggi(\j,v"\?css%vvz9_isofit_resamp|ed . ]
Sy ———55 ("Go) - (Reflectarice Spectra) Fig. 3 show§ all outpyts applylng ISQFITS
SZA [deg] o |30 40 | 70 \ atmospheric correction. Itis delivering smooth
RAA |deg| 0 | 90 | 180 % spectra but still showing some features that
ELE [km] 0 |15 1| 4.0 / need further investigation, as e.g. the steep
VZA [deg] 0 | 10 . slope in the UV/VIS. The AOT and WV maps
WVC [cm| summer | 0.4 | 2.0 | 2.9 | 5.0 80s clearly reproduce the checkerboard pattern

and do not estimate the correct values. Neither

Tab.1: Maximum and minimum values from the for CHIME used ) /\ .
LUT as well as some intermediate values. 1 e LN does the elevation map. Hence, further
, —— Vegetation (L:10, S: o o o o
o — vesetion (110,550 investigation on the reasons for the retrieved
Authors — Send (10, 530 wrong values is needed. Ultimately, however,
. . . . —— Sand (L:30, S:10)
1Carmen Meiller, ?Astrid M Zimmermann, tMike 00— — — — — the correct results. of the pl.ots.can re\{eal
Werfeli, 2Pieter De Vis , 1Andreas Hueni D  Wavelength (nm) differences in retrieval, which is the aim of the
1 Remote Sensing Laboratories, Department of sensitivity studies.
GeOgraphy, UnlverS|ty Of Zu r|Ch, SW|tzerland | ddv_checkerboard_050 o . ddv_checkerboard_050 o | ddv_checkerboard_050 o
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Fig.3: ISOFIT outputs: (1,1) retrieved BOA reflectance image, (1,2) example reflectance spectra, (2,1) AOT map, (2,2) WV map, (2,3) surface elevation map



