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FORMOSAF5  ~+z1
Advanced lonospheric Probe (A?P)ff

Altitude: 720km, Inclination: 98.28 Mass:555 kg.
Mission Payload: Optical Remote Sensing Img@#RSl),

Science Payload: Advanced lonospheric Probe (AIP)

FORMOSAT-5 (F5) launched on 25 August 2017 travels on assunchronous
orbit with 720 km altitude, 98.28egree inclination, and 99inute period.



FORMOSAT-5/AIP Science Mission

ASpace WeatherPlasma Structure/Dynamics and Irregularity
(Communication, Positioning, and Navigation Monitoring Forecast)
AEarthquake Precursor-lonospheric Plasma Anomalies
(Earthquake Forecast and Tsunami Early Warning)
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FORMOSATF5/AIP
(Advanced lonospheric Probe)

Alon density

Alon Temperature/composition
A3D lon Velocity

AElectron Temperature

Sampling rate: 128/1024/8192
Data: after 1 November 2017

Most accurate Space Plasma Probe #



lonospheric total electron content
(TEC) derived from GNGBS

Receiver: YMSM (North Taiwan)
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Global lonosphere Map (GIM)

Worldwide 200 IGS GPSreceivers

[Schaer1997]

Latitude

Center for Orbit Determination in Europe (CODE)

Time resolution1-hour
Spatial resolution 2.5° latitude x 5° longitude
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The 12 November 2017 M718an-Irag Border Earthquake

Dst (Real-Time)

WDC for Geomagnetism, Kyoto

November 201;_____ P
(nT) L] i_-l T T T ’V T T _T ;V T V\i

o PG Z XN ' \ .
- | \ Y ' / \ I i
- 200 - Seme==8t0'M S StOrm
-300 - .
-400 -
- 500 . |- | | 1l . i . |
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Nov 12, 2017 18:18:17 UTC M‘7‘8 N34.91 E45.96 Depth: 19.0km ID:us2000bmeg
34.9N, 46.0E

Death: 530

Serious Injury: 10018

PERCEINED | Not foit| Weak | Lignt Stong |Very strong| Severe | Violent | Extreme
POTENTIAL | none | none | none |Verylight| Light | Moderate |Mod/Heavy | Heavy |Very Heavy
PEAKACCA%g) | <0.05 [ 03 | 28 62 12 22 40 75 >139
PEAK VEL(cws) | <0.02 | 0.1 1.4 47 9.6 20 41 86 >178
I "“'""*'mas'"“ 1= v v Vi VIl Gl
wpon 012

[USGS: https://earthquake.usgs.gov/earthquakes/eventpage/us2000bmcg#executive]



Global lonosphere Map of the GNSS TEC

34.9N, 46.0E
5183 20-50N x 25-65E
grids
CODES GLOBAL IONOSPHERE MAPS FOR DAY 13, 2017 — 00:00 UT
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Ni (#/cm?)
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Global observations of F5/AIP
(a) ion density () (b) ion
temperature (), (c)

downward drift (\}), and (d)
eastward ion drift (\) probed
at 22:30 LT on-3 November
2017. The red star denotes
the epicenter of the 12
November 2017 M7.3 Iran
Iraq Border earthquake. The
black rectangle represents the
study area around the
epicenter.
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(@) g0 Odds of the M7.3 PEIA (d)go Odds of the M6.1 PEIA plus Storm 2
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SIp Storm 1 Storm 2 GIM observation
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Conclusion |

AThe GIM TEC significantly/anomalouslyncreasesver the epicenter7-9 daysbeforethe
12 November2017 M7.3 Iran-lrag Border Earthquakewhich suggestghat the temporal
SIPof theearthguakéasbeendetected

AThe GIM TEC positive anomaliedrequentlyappearn87%) over the epicenterspecifically
(0.23%), which confirmsthe spatialSIPbeingobserved

AA well agreemenbf increasesn the FORMOSAT5/AIP ion densityandthe GIM TEC
overthe12 November2017M7.3 Iran-lraq BorderEarthquakesuggestshe ion density,ion
temperatureandion velocity might be usefulto studySIPsof globallargeearthquakes

AThe ion velocity can be the other vector quantity for detecting SIPs and deriving the
seismoegenerate@lectricfield via thedynamoprocesE =-V x B.

AThe seismegeneratecelectric field of 0.26 mV/m eastwardand the prompt penetration
electricfield of 1.19 mV/m eastwardor thefirst time aresimultaneouslestimated

AResultsshowthat the ionospherioweathercan be modulatedby electricfields from above
of thespace/magnetosphearadbelowof theatmosphere/lithosphere



FORMOSAT-7/COSMIC-2

A FORMOSAT-7/COSMIC-2
Constellation was launch on June 25,
2019 (Taiwan Time: April 15 2006) at
Kennedy Space Center, U.S.A.

A Maneuvered into six different orbital
planes (inclination ~24) for optimal
low latitude coverage (at ~550 km
altitude).

A Payload:
Tri-GNSS Radio occultation System (TGRS)
lon Velocity Meter (IVM)
Radio Frequency Beacon (RFB)




GIM TEC on 14 November 2019
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SIPs of the 14 November 2019 M7.1 Indonesia Earthquakse

SIP

USGS Community Internet Intensity Map 7
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A spatial analysis of GIM TEC D-20~D-19 beforethe 14 November 2019
M7.1 IndonesiaEarthquake
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RO and IVM observations of FORMOSAT-7/COSMIC-2

Satellite orbit and RO observations worldwide coverage of F7/C2, 2019/11/14
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A spatial analysis of F7/C2 Ni D20~D-19 before the 14 November 2019

M7.1 IndonesiaEarthquake
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