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Abstract:

A novel methodology for small satellites” validation procedure is introduced. This methodology will be deployed and validated in the framework of Greek National Satellite Space Project’s Thermal Space
Segment, tailored to the specific needs of the Greek territory. It includes the acquisition, delivery and exploitation of thermal images over Greece, followed by the deployment of multiple of small satellites.
The primary objective of the methodology is to provide a cost-effective validation solution that aligns with the growing demand for small satellite missions. This methodology requires independent ground-
based measurements for the validation of space-based observations. By integrating low-cost sensors alongside high-precision instruments, the methodology can balance affordability with accuracy.
Furthermore, the process of calibration, which is demanding in terms of hardware for high sensitivity measurements will then be addressed indirectly, through the proposed validation procedure. Through

optimal site selection strategy, the methodology enables a region-specific Cal/Val to enhance the validity of the regional satellite products.

Objectives: Optimal Cal/Val Site Selection
* Validation & Calibration of Thermal Products for small satellites. A methodology Multi-Criteria Analysis (MCA):

inherently generic, allowing for broad applicability across different regions.
* Integration of high precision instruments with low-cost solutions.
* Match-up in-situ measurements and space sensor observations. |
 Reduce overall thermal product uncertainties. abedo
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Methodology: e
The methodology is based on the Temperature-based (T-based) method, one of the
four different methods established by CEOS Satellites Working Group on
Calibration and Validation (WGCV) and approved by the GCOS [1]. It provides the
highest quality validation method of thermal data requiring accurate gauge
measurements over homogeneous areas [2]. A few networks, such as NOAA’s
Surface Radiation (SURFRAD) network [3,6], KIT network[3-5], NASA JPL sites [4]
has been used for the validation of thermal space-based products.
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While the developed methodology is generic, it is being specifically implemented
as a use case for OroraTech’s thermal product as part of the Greek National
Satellite Space Project.

The optimal site selection for the sensor’s placement is based on the analysis of Dynamic analysis with uncertainty budget and traceability:
several parameters, to ensure topographical and emissivity homogeneity and
reduce high-frequency temporal variations on the signal. Over a decade long-time
series of different parameters were analyzed over the Greek territory. The features
list includes land surface temperature, surface reflectance, evapotranspiration,
land cover, surface topography, cloud cover, vegetation indices such as NDVI, total
column water vapor, solar radiation, albedo, and wind speed and direction.

Sub-seasonal Seasonal Spatial Homogeneity

The process of calibration, which is demanding in terms of hardware for high
sensitivity measurements will then be addressed indirectly, through the proposed
validation procedure. — e
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In-situ Equipment:

=

* Use of high precision multiband infrared radiometer CE312. Infrared radiometer ! —— —
in the wavelength range between 8 and 14 um. Three different central

wavelengths.
* Integration with other radiometers (APOGEE SL-100, SL-400, CAMBEL IR-120)

o

Next steps:

and Low-cost sensors (thermo-couples) . _ o
* Installation of appropriate sensors and the supporting infrastructure.

e Match-up in-situ measurements and space-based observations, including
OroraTech’s constellation and other Thermal missions.

* |Implementation of Radiative Transfer Models for Cal/Val purposes.
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