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Overview

What is data assimilation (DA)?
Why is it critical to scientific progress in space science?

What’s next?
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What is ionospheric DA? ENGINEERING

Overview
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Overview

DA is critical to scientific progress outlined by CSSP
1. System science
2. Utilize diverse geospace observational system
3. Multi-scale analyses
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Current

DA enables true system science consistent with observations
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DA enables true system science consistent with observations
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Current

DA enables true system science consistent with observations
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Current

DA enables true system science consistent with observations

DA is critical to coupled
system analyses
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DA and bringing together our  EXGINEERING
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Current
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DA and bringing together our LN EERING
diverse observational system AT DARTMOUTH

Current

Field-aligned currents
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DA and bringing together our LN EERING
diverse observational system AT DARTMOUTH

Current

Precipitating particles

L

Field-aligned currents
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DA and bringing together our  EXGINEERING
diverse observational system AT DARTMOUTH

Current
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DA and bringing together our  EXGINEERING
diverse observational system AT DARTMOUTH

Current

Data assimilation better |
| brings ground- and space- |
based data into agreement
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3:0 06:00 09:00 12:00 15:00 18:00 21:00 00:00
November 30, 2011 Storm
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Bright Future

Seamless merging of high-resolution models with multi-scale
observations
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Bright Future

500 3°x3°
Multi-scale
data 100
I 80
i . -95° -80° 60
lonospheric assimilation —>
0o 0.5°x0.5° 40
20
0
VTEC (TECU)
-95° -80°

Datta-Barua et al., [2013]

McGranaghan CSSP: lonospheric Data

Assimilation 16

10/06/16



Where are we going?
Multi-scale analyses
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Bright Future
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Multi-scale analyses AT DARTMOUTH

Bright Future
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Bright Future

Availability

Exploitation

Union of data with future availability and new advanced
technigues embodies the spirit of the National Space Weather
Program
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Challenges

Uncertainty quantification

Validation (Comprehensive and objective)

Interpretation

Allowing community to use these improvements
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Bottom line: Data assimilation central to scientific goals of
CSSP

Significant progress and exciting possibilities

Critical to allow community to use these improvements
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lonospheric measurements at a
glance
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How can we quantitatively test the
conductance models?
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How can we investigat€ global
pheTe

Magnetosphere-ionos
coupling?
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