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Abstract
jor categories (electromagnetic field, in-situ plasma, energetic particles, and ionospheric structure) car-
ried by the China Seismo-Electromagnetic Satellite (CSES-01, also known as Zhangheng-1), The in-orbit

full-chain calibration system for electromagnetic satellite data has been established. Vertically, this sys-

This study focuses on the data calibration challenges of eight types of payloads in four ma-

tem achieves precise end-to-end validation from “raw signals to physical quantities and then to data
products” for each payload. Horizontally, it conducts multidimensional cross-validation among payloads,
satellites, and ground-based observations, as well as between models and measurements. Overall, the val-
idated data from CSES-01 have reached an internationally advanced level, with some indicators leading
globally. The frequency resolution of electromagnetic fields (0.45 Hz), as well as the flux (0.01 MeV) and
pitch angle (5°) resolution of high-energy particles, outperform those of DEMETER and POES; the mag-
netic field accuracy (better than 1 nT) and plasma relative accuracy (better than 10%) are comparable
to those of the Swarm satellites; the instrument bias accuracy of the GNSS occultation receiver is compa-
rable to that of COSMIC. The magnetic field data have become an important data source for interna-
tional models such as IGRF and CHAOS-8. This on-orbit validation technology system establishes a pro-
prietary technical framework in the field of electromagnetic satellites, and has been successfully applied
to the data production of the CSES-01 satellite and has driven engineering improvements for the CSES-
02 satellite, significantly enhancing satellite observational performance. The validated data products
have been applied to earthquake monitoring and space weather research, laying a key technological foun-

dation for China’s transition from “catching up” to “keeping pace” and even “leading” in related techno-
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logical domains.
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Flowchart of the on-orbit data validation process for the CSES-01
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Comparison of magnetic data from CSES-01 satellite before and after correction for TBB magnetic

interference. Time series of residuals between the total magnetic field calculated by FGM and that measured by

CDSM, before (a) and after (b) correction for TBB magnetic interference, respectively, (c) latitudinal variation of
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based on CSES data at 14:00 Local Time (LT). (a) Observational results, (b) model results, (c) differences between

observations and model™
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