Simulation of Tropical Cyclone Induced Gravity Wave
Perturbations in the Upper Atmosphere

Yuxin Zhao'?3, Cissi Y. Lin3, Yue Deng?, Jing-song Wang*, Shunrong Zhang>>

Email: ZhaOVUXinemma@163-C0m INanjing University of Information Science & Technology °’Chinese Academy of Meteorological Sciences SUniversity of Texas at Arlington
COUP13 “Key Laboratory of Space Weather, National Center for Space Weather *Haystack Observatory, Massachusetts Institute of Technology

Simulation of the typhoon Meranti(2016) Result 2: Comparation between GTIM-R & GNSS
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researches have proved severe weather system like tsunamis, convective * The center of the wave: tropical cyclone best track dataset

storm and tropical cyclone can induce gravity waves in concentric patterns. | *The wave patterns: the time evolution of band-pass filtered total electron * GITM dTEC: I
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» Imposed concentric wave:

The concentric cosine wave with amplitude of 100 ms™ has been imposed to |
the neutral wind at the lower boundary at 100 km altitude. Ny Ve J .y 4
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T DNBobservations | Perturbation forcing of concentric waves
uzcetal, 2013] ue etal, 2034 |+ Wavelengths: 170 km Zonal Wind Meridional Wind ~ Phase speed of ionospheric CTIDs:
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Observation of TC induced CGW:s | *Phase velocities: 157 m/s Ly 1 - cTID from GITM: 184.8 m/s
| *Wave period: 83s \ * CTID from GNSS: 157.3 m/s.

Model Description | OV =AXcos[ 75 (x —ut)] I =+ Wave velocity are comparable.

The global ionosphere-thermosphere model (GITM) [Ridly et al.2006]
*5 neutral, 5 minor neutral species & 9 ions and electrons
* Flexible 3D grid resolution
* Neutral and ion densities, velocities, and £ Pt N .

~ temperatures are solved self-consistently [ e N After 15 min After 25 min

EGITM-R (Local Grid Refinement) ,5 Slmula.t.e the typhoon%
+2 way coupling Mranti in 2016.
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1. A 3-D nonhydrostatic local-refined model, GITM-R, is used to simulate TC-caused upper atmospheric disturbances.
2. The simulation results reveal a clear scenario of ionospheric CTIDs aroused by TC induced CGWs.

3. Comparison with observed TEC CTIDs (Chou et al., 2017) shows that GITM performs reasonably well in simulating the ionospheric perturbations over Taiwan caused by the TC “Meranti”.
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