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Activity Report -Science Dialogue Program-
(LI R-F(70YT EERER)

- Fellow’s name (GEEFEK4%): FU Weizheng (ID No. P24321 )

- Name and title of the lecture assistant (E&BIE DR -K4)

- Participating school (%#4): EHMETNAEEFK

-Date (EMEBH): 01/07/2025 (Date/Month/Year:B/B/4E)

- Lecture title (£%:EH):

Why is GPS Sometimes Wrong? — Discovering the “Weather” in Space

- Lecture format (E&mX):
#XOnsite - [IOnline (Please choose one.) (E * A2Z542) ((EBBMERIIZELY,))
®Lecture time (G&ZAERE) 60 min (&), Q&Atime (BEMZER) _ 30 min (9)
#Lecture style (ex.: used projector, conducted experiments)
(EEAZE (B Toozys—FRICKSEE. RBR-ZEOHELLY))
ooz ys—ERICLLESR

- Lecture summary (EZ#1Z): Please summarize your lecture within 200-500 words.

Have you ever noticed your GPS showing you in the wrong place? Sometimes it is not your phone
or the satellites that are at fault — it is the space between them. Around 60-1000 kilometers
above Earth lies the ionosphere (&), a layer of the upper atmosphere filled with electrically
charged particles. As GPS radio signals pass through this region, they can become delayed or
bent, leading to errors in your location data.

This effect becomes more obvious when the ionosphere is disturbed. These ionospheric
disturbances (E#E#2EL) can be generated by different instabilities within the ionosphere itself,
or be triggered by external forces such as solar flares, geomagnetic storms, and even
earthquakes. Like the weather on Earth, this “space weather” changes constantly and can greatly
affect GPS accuracy.

The very fact that GPS signals are affected by the ionosphere gives us a unique opportunity to
study it in return. Japan, with one of the densest networks of GPS receivers in the world, provides
an ideal environment for ionospheric research. By analyzing how GPS signals are delayed or
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distorted as they pass through the ionosphere, scientists can generate detailed 2D maps showing
how electron density varies across vast regions. More recently, researchers have developed
advanced methods to reconstruct full 3D “CT scans” (FE4Z74—) of the ionosphere. These
studies are essential for deepening our understanding of ionospheric disturbances and improving
the ability to forecast space weather events that can disrupt communication systems, degrade
navigation accuracy, and interfere with satellite operations.

& Other noteworthy information (ZMDfthiFET REEE):

- Impressions and comments from the lecture assistant (FE&WEIED AL, KTOTSLIZHTS
ER-BEZENAHYELS, BRELWLLET, ):
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