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Ionosphere Impact



The density of the ionosphere

changes mainly according to

the solar activity, it reflects and

modifies radio waves used for

communication and navigation.

⚫ Ionospheric Storms  

⚫ Ionospheric Scintillation

⚫ Ionospheric Disturbance

⚫ ……
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1. Essentials
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➢ Scintillation is caused by small-scale (tens of meters to tens of km)

structure in the ionospheric electron density along the signal path, usually

named as ionosphere irregularities.
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2. Ionospheric Scintillation



➢ The ionosphere scintillation can reduce the accuracy and the

confidence of GNSS service, even cause lock-lose of the signal.
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2. Ionospheric Scintillation
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GNSS Applied In Ionosphere Research



Ionosphere Monitoring Network 

established by CAS

GNSS TEC technique have been 

new  Ionosphere monitor 

methods.

There have been many 

Ionosphere monitoring networks 

in the world.

GNSS Applied in Ionosphere Research0102

1.Ionosphere Monitoring Network
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The sub-ionospheric 

point at about 400 km 

height can be derived in 

real time via calculating 

the GNSS satellites data.
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1.Ionosphere Monitoring Network
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1.Ionosphere Monitoring Network



The geomagnetic storm is a major

disturbance of near Earth space

environment, which can be

reflected from TEC signals of GPS

and BeiDou.

The white arrows indicate the 

motion of the plasma when the 

geo-magnetosphere was 

compressed by the interplanetary 

shock.

GNSS Applied in Ionosphere Research0102

2. Geomagnetic Storm Observation
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BeiDou GPS
The geomagnetic storm is a major 

disturbance of near Earth space 

environment.

Intense geomagnetic storms usually start 

with a sudden commencement.

Total electron content (TEC) derived from 

navigation data can reveal features of 

storm sudden commencement.

2 min 2 min

2. Geomagnetic Storm Observation



Joint Observations of 

Substorm

Substorm, another major 

geomagnetic activity, 

observed by instruments 

onboard RBSP and BeiDou

satellites.
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3. GNSS as Platforms for Scientific Instruments
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4. Three Dimension Ionospheric Plasma Structure

Real-time monitoring of the
ionosphere will contribute
to the modeling work,
which is necessary for the
nowcast and forecast of the
ionosphere.



Ionosphere monitoring 
can be used as warning 
signal in earthquake 
and tsunami events.

GNSS Applied in Ionosphere Research0102

5. Earthquake and Tsunami Warning



➢ Space weather (ionosphere) events can affect the performance 

of GNSS service.

➢ GNSS can supply more monitoring ways for space weather

(ionosphere) research and be carrying platform for space weather

payloads.

➢ With the help of GNSS, better space weather models can be 

built, and such models will be useful in many fields.

0102

16

GNSS Applied in Ionosphere Research



01

Space Weather threaten to GNSS



Space Weather threaten to GNSS System0103

The Challenge and Opptunity
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➢ The upcoming of the 25th solar cycle certainly is challenge and test for 

the GNSS. The stability of GNSS service will be verified in severe 

space weather events.

➢ Severe space weather events is also opptunity for the developing of 

the space weather model. Many space physicists are waiting for the 

upcoming of the 25th solar cycle.
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The Challenge and Opptunity
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Space Weather payloads onboard BDS



Data of Space Weather0103

1. Data released in ICG-14



Payloads Packages on BDS0102

1. Space Plasma and Satellite Surface Charging Monitor



Payloads Packages on BDS0102

2. Energetic Electron Detection Packages



Thank you
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