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1. INTRODUCTION
ESA’s upcoming Copernicus Expansion Missions (CEMs) present unprecedented

opportunities to advance current EO products, particularly for applications in food

systems and agriculture. The Advanced Agricultural Monitoring with Copernicus

Expansion Missions (AgriCEM) project leverages this potential by exploring synergies of

two primary missions, the Copernicus Hyperspectral Imaging Mission for the Environment

(CHIME) and the Land Surface Temperature Monitoring (LSTM) mission. By integrating

hyperspectral reflectance data from CHIME with thermal data from LSTM, the project

aims to provide precise and comprehensive assessments of sugar beet traits, including

structure, biochemical composition, and evapotranspiration, which in turn are used to

derive crop stress indicators of increasing complexity.
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2. DATASETS
The combined CHIME and LSTM datasets are fundamental for the project's goal to

develop and validate synergistic EO products. Since both missions are still in design phase,

the dataset is produced by means of a complex, physically-based end-to-end simulation

workflow. It includes the collection of measured input data in dedicated campaigns; the

derivation of bottom of atmosphere (BOA) radiance and reflectance using the radiative

transfer model SCOPE [1]; the signal’s propagation through atmosphere, spaceborne

sensor and downlink as well as the processing within the ground segment are finally

processed with the RISE simulator [2]. Three datasets based on different input data (see

table below) will be made accessible online for download in cloud-compatible Zarr

format. The dataset will include L2A CHIME tiles and L1C LSTM tiles, as well as relevant

metadata.
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Name Source location CHIME output LSTM output Notes

DS1 Italy
L2A, 10-12.5 days 
revisit

L1C, 1-3 days revisit
Based on (sub-) daily measurements from 
stationary VNIR-SWIR/TIR sensors.

DS2 Poland
L2A, 10-12.5 days 
revisit

L1C, 1-3 days revisit
Based on in-situ campaign and available 
satellite data

DS3
Italy, Poland, 
Germany

L2A, 10-12.5 days 
revisit

L1C, 1-3 days revisit

Based on combination of previous 2 + 
artificial constraining of parameters to 
represent different scenarios of interest for 
the user.

3. DATASET SIMULATION METHODOLOGY
Top of Atmosphere 
Scene Generation

Instrument Imaging 
and Detector 

Simulation

Ground Processing
(L0, L1A/B/C, L2A)

4. FIRST RESULTS

RISE Simulator

Measurement Site Info:
DE-RuS ICOS Station [3]
location = Selhausen, DE
lon = 6.4471445
lat = 50.865906
time = 11:00 (UTC)
sowing = '2021-04-21'
harvesting = '2021-11-07'
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Input parameters (selection) Output CHIME & LSTM Products 5. OUTLOOK

Starting from available in-situ data, 4 km2 top-of-canopy synthetic scenes

containing fields surrounded by bare soil are produced using SCOPE and are then

processed in RISE to obtain simulated CHIME and LSTM data products.

The workflow presented in this poster will be

applied to produce a sugar beet specific

dataset based on currently running

measurement campaigns. The dataset is the

basis for the development of data products

containing sugar beet stress indicators. These

indicators will allow stakeholders, e.g., in case

of crop stress to intervene timely and avoid

yield loss. Their direct involvement in the

project will enable the necessary exchange on

how to best convey this valuable information

and how to make it actionable for the end user.

A first time series of synthetic

LSTM and CHIME data is

produced with open-source

input [3][4] and used for

validation of the methodology.

Average in-field LSTM L1C Band radiance over growing season

CHIME L1C top-of-atmosphere reflectance at different stages of the season

Overview of datasets produced in the AgriCEM project

Primary tasks and workflow of the AgriCEM project
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