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Space Weather

Space environment disruptions near Earth,  caused by solar activities.
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Possible Consequences of Space Weather Events 

Oil Pipelines

Satellites

Navigation SystemAstronauts’ safety

Power Network Mapping
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Research and Forecast 

Methods:
➢Observations analysis
➢ Simulations
➢Model predictions

Diversified data, such as different 
parameters, different orbits or different 
times, would help to understanding the 
whole physical picture about the space 
weather events.

BD-IES
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Payload Characteristic Parameter Function

Low Energy Electron/Ion
Spectrometer

Energy: 0.1~15 keV
FOV: 2π
Resolution: ＜15%±2%

Detect parameters of in-situ 
electrons and ions, such as energy, 
flux, density and velocity.

Magnetometer
Range: -65000 nT ~ +65000 nT
Noise: 10 nT

Measure the environmental 
magnetic field around the satellites.

Radiation dosimeter Radiation dosage：0～107rad
Measure total radiation dose to 
evaluate the lifetime of satellite.

Surface potential detector
Surface potential ：0.1 ～10 kV

Monitor the satellite’s surface 
potential.

Space Plasma and Satellite Surface Charging Monitor
—onboard of MEO-13 and MEO-14 launched in 2018

Space Weather Payloads Package01
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Low Energy Ion Spectrometer01

Space Weather Payloads onboard of BDS-3 Satellites

Entrance

ESA

Electrons

Designed by University of Science and Technology of China
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Application of the Payloads Observations01

➢ Applied in studying the space environment of the 

navigation satellite.

➢ Applied in analyzing the abnormalities of the 

navigation satellite.

➢ Applied in modeling the radiation environment in MEO 

orbit.

Space Weather Payloads onboard of BDS-3 Satellites
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Recommendation: Share GNSS Space Weather Data01

I. At present, space weather payloads have been on 
board most of the GNSS satellites. 

➢ Space weather data is essential to the safety and stability of

the GNSS system.

➢ Considering the difference orbits of GNSS satellites, these

space weather data sets are unique.

➢ If space weather data sets obtained by GNSS satellites can

be shared, the space weather model performance and

forecast/nowcast accuracy will be improved.

Space Weather Payloads onboard of BDS-3 Satellites
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Recommendation: Share GNSS Space Weather Data01

II. We propose that the space weather data obtained by 
the payloads onboard GNSS satellites should be shared: 

➢ Information about the space environment payloads onboard

GNSS satellites should be introduced in ICG;

➢ Free and unrestricted sharing of space weather data;

➢ Exchange of the space weather models and forecast or

nowcast outputs should be encouraged.

Space Weather Payloads onboard of BDS-3 Satellites
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Data Release: BD-IES(IGSO)01

Space Weather Payloads onboard of BDS-3 Satellites

http://www.beidou.gov.cn/
yw/gfgg/201912/t20191209
_19614.html?from=timeline

Image Electron Spectrometer (IES)

500 MB data file
2015.10-2018.12
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Conclusions

➢ Space weather has great influence to human

activities, including the operating GNSS systems;

➢BD-3 satellites are carrying multiple payloads for

space weather ;

➢China is willing to share the space weather data

from BDS with other GNSS systems;

➢We propose to establish a communicating group to

discuss the possible solution for data sharing.

Space Weather Payloads onboard of BDS-3 Satellites
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