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Hurricane Ensemble Data Assimilation System (HEDAS)
Challenges: Observing Platform Inhomogeneity
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Approaches to Observation-Related Issues
Online Quality Control

Most DA Systems: Gaussian Assumption
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Approaches to Observation-Related Issues
Online Quality Control

Most DA Systems: Gaussian Assumption

Nonlinearity: Suboptimal DA on Distribution Tails

Need for Online QC: Catch Ob-Model Discrepancies

Challenging in Mesoscale Applications:

Intensity and Position Differences Often Cause
Large Ob-Model Discrepancies
But Need Many Observations to Correct Them
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Approaches to Observation-Related Issues
In-line Quality Control: Basics
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Approaches to Observation-Related Issues
In-line Quality Control: In Search for a Global Threshold
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Approaches to Observation-Related Issues
Observation Error Inflation: Tuning Observation Impact
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Minamide & Zhang (MWR, 2016):
Inflate Observation Error to Reduce Impact
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Observation Error Inflation: Tuning Observation Impact
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Minamide & Zhang (MWR, 2016):
Inflate Observation Error to Reduce Impact

Adaptive: Increases with Increasing r

.

New In Our Study:

(1) Mathematical Analysis of Impact
(2) New Tuning to Further Adapt to QC cutoff
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Observation Error Inflation: Tuning Observation Impact
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Observation Error Inflation: Tuning Observation Impact
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Approaches to Observation-Related Issues
Observation Error Inflation: Tuning Observation Impact
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Approaches to Observation-Related Issues
Joint Impact of Quality Control & Observation Error Inflation
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Case: Hurricane Edouard (2014) 15 September 06Z - Global Hawk mission
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Case: Hurricane Edouard (2014) 15 September 06Z - Global Hawk mission
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Summary

A joint approach is introduced to Quality Control and Observation
Error Inflation for Vortex-Scale Data Assimilation

Tuning may be needed to reach the optimal balance between
observations that are discarded versus observations whose impact
is reduced by observation error inflation

Impact is generally positive when QC and inflation are applied
together

* Some slight degradation on wind error - requires further investigation

Impact varies depending on observation type

* Further tuning may be necessary specific to different observation types
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