TEDS: Toolbox for End-to-enD Simulations for the TANGO mission

R. Laasner !, B. Leune <, E. van Amelrooy ¢, M. van Hoek ¢, A. Ludewig <, T. Borsdorff *, R. Cooney *, P. Tol *, P. Veefkind <, J.

Landgraf *

'SRON Netherlands Instritute For Space Research, Leiden, Netherlands
“Royal Netherlands Meteorological Institute (KNMI), de Bilt, Netherlands

Introduction TANGO end-to-end simulator (TEDS)
The upcoming Twin ANthropogenic Greenhouse gas o
Observers (TANGO) mission comprises two CubeSat -
satellites to monitor the emission of CO, and CH, from ok
point sources. It helps to verify the carbon emission goals ‘ & P Geometry
set by the Paris Agreement. v module
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A toolbox for end-to-end simulations (TEDS) covering S
all aspects of the mission data flow has been developed o Input: 118 product
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TEDS is built on the following concepts: e o Input
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= Each module runs independently or part of a odule Ny o e
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= Python: user-friendly with a target audience of
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scientists with at least basic programming skills. 14.3°E 14.4°E 14.5°E 14.6°
= Modularity.
" File-based interfaces (NetCDF, YAML). Case study: temperature sensitivity
= Scalable in terms of features (whether a new feature
is triggered by fresh calibration data or other inputs) Example of a sensitivity study:
* Emphasis on computational speed and memory = Use normal (room temperature) CKD in L1B processor
usage in order to faciliate simulations as realistic as = Use CKD that slightly deviates from RT in the IM
possible. = Compute L2 product error as a function of temperature mismatch (incomplete knowledge)
= Open source (BSD). = Result: mK requirement on temperature stability!
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TEDS modules have file-based interfaces controlled by \‘ / E ]
. o o QO 21
user options. The following is an example of how to <
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run the instrument module by including all parameters JER TN
iIn a Python dictionary:
from teds.im import run_ instrument model . .
e s Case study: stray light
'cal level': 'lla', . . . .
'detector': { = Using geometry and scene generation modules, line-by-line TOA spectra over a 30 x 30 km? area over
'exposure_time': 0.017, Jaenschwalde
'nr coadditions': 10 . . .
;. = Generate an L1A product using instrument module.
isrf': A = Generate L1B from the L1A product using L1B module. Switch off stray light correction.
el = Result: stray light induced error is largest at bright-dark albedo boundaries.
‘shape': 2.91. = Result: stray light induced XCO, error is less in proxy (0.218 ppm) than in the non-scattering (0.419 ppm)
'in_memory': True oroduct due to error cancellation.
},
'noise': { 'enabled': False }, Albedo " . . .
‘prou': { 'enabled': False }, : Non-scattering XCO2 error Stray light induced XCO2 proxy error
'io files': { 580 _ 80 4 = - 4 =
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} Across track bin
run_instrument model (conf)
Other modules work the same way and can be chained Acknowledgements
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