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OSSE using DART/TIE-GCM system for GDC mission

DART/TIE-GCM system
• DART is the facility for software that provide 

environment of ensemble data assimilation 
environment for the community.

• TIE-GCM is the numerical model of the 
thermosphere and ionosphere. The high-
latitude forcing can be driven by WEIMER 
with perturbed solar wind parameters.

• A new version of DART/TIE-GCM is recently 
released (Manhattan version).  

GDC mission

GOAL: Evaluate the potential of model capability 
when constraining by GDC measurement. 



Physical Parameter

MoSAIC CAPE AETHER NEMISIS TPS PROFILE

Thermal ion velocity ✓ ✓

Thermal plasma density ✓ ✓

Thermal ion temperature ✓ ✓ ✓

Thermal ion composition ✓ ✓

Neutral wind ✓

Neutral gas number density ✓

Neutral gas temperature ✓

Neutral gas composition ✓

Auroral electron energy ✓

Auroral ion energy ✓

Small scale electric field ✓

Small scale thermal plasma 
density

✓

Thermal electron temperature ✓

Magnetic field ✓

Electron density ✓

GDC measurements 
in this study

AMGeO



Observing System Simulation Experiment
for 2013 St Patrick’s storm day
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Truth VS Synthetic Data (Temperature) 
Truth used to sample synthetic data Synthetic Data
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Hours since UT 00 of DOY 76

Impact of data assimilation on neutral temperature

Control > Prior > Posterior



Summary and Future work 

1. Preliminary OSSE results with GDC synthetic measurements show a promise of 
making a significant impact on the ionosphere and thermosphere weather 
monitoring during a geomagnetic storm case.

2. More OSSEs under different geophysical conditions are required to determine the 
impact of assimilating GDC measurements into TIE-GCM on IT weather monitoring. 

3. GDC+Dynamic will help constrain the vertical structure of our system.

4. The latest version of DART+TIE-GCM (https://github.com/NCAR/DART) 
under CCMC on-boarding process. 

5. Incorporate the AMGeO data assimilation capability into the system to 
build up a complete data assimilation system.



Hours since UT 00 of DOY 76

Impact of data assimilation on Atomic Oxygen Ion Density

Control > Prior > Posterior



Truth VS Synthetic Data (Atomic Oxygen Ion Density) 
Truth used to sample synthetic data 
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