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Optimal Interpolation

* Optimal Interpolation is a Data Assimilation (DA)
technigues

* The key to Ol is the use of the discrepancies
between measured and modeled data (residuals)

* In Ol both the measurement and the model errors
are taken into account

PM10,(x) = PM10,,(x)+ K¢ —H pM10,,
K=BH @BH™ +R

y is the vector of observations (p)
H is the observation operator (p x n)

B is the covariance matrix of ePM10,, (n % n)
R is the covariance matrix of eO (p x p)
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TCAM CTM model

Eulerian 3D model
Terrain-following coordinate system

Horizontal Transport Module: Chapeau Function + Forester
Filter

Vertical Transport Module: Crank-Nicholson hybrid solver
based on the vertical diffusivity coefficient

Deposition Module: Dry/Wet
Gas Chemistry: SAPRC 97 (Modified Version)
Aerosol:

e Chemical Species: 21 (12 inorganics)

e Size Classes: 10 (from 0.01 um to 50 um)

e Thermodynamic module: ISORROPIA
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Case study: Modeling Setup
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« Measures: 50 monitoring sites (suburban, urban and

background)
« Model: TCAM
« Year:2005

- Domain resolution:é6xé6km? (POMI exercise)

- Pollutants: PM10




Target diagram: PM10 daily mean
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*Systematic error: Bias <o (underestimation)
*69% of sites respect the MPCpyr
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Questions

* Q1l:Is the model *good enough”?
* What means good enough?

* Q2: Is the delta tool a suitable tool to be used
also for the evaluation of re-analysed fields?
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Q1l: 990 criteria

» For each stations, only the 90% of the best data
(X-th percentiles ¢) is considered

e If the 90% of data are in the “green zone" of the
target plot, the model is good enough...
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1: The 90-90 criteria
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Q2: Re-analysed field Validation

* Montecarlo approach

e 100 re-anlysis randomly selecting the 20% of the
stations for the validation

 How to aggregate the results of the 100 re-
analysis¢

- Each station selected in the validation is considered in
the worst case (higher RMSE)
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Q2: Re-analsd fied validation

TCAM

Re-analysed
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Questions

*» QI1:Is the model “good enough’?¢
e What means good enough?

e Al: the 90-90 criteria?¢

* Q2: Is the delta tool a suitable tool to be used also
for the evaluation of re-analysed fields?
o A2: Yes, but some work to compute the data...

« Possibility to make it automatic (implemented in the tool?)
« Other performance indicator for re-analysis, data fusione

* Q3:Is it possible to use re-analysed field to for
AQD/Delta tool developmente
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Q3: The scenario issue and tuning

» Use for AQD: Infegration Model-Measurement
help in the definition of the AQ status in @
certain region with high accuracy/precision

e BUT: WHAT ABOUT SCENARIO EVALUATIONZ?

* Other use of re-analysis?
e MQO tuning...
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'Q3: MQO tuning

The reanalisys field is the “Best possible
estimation of the atmosphere state’.

In the (delta) target plot:

TARGET PLOT
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- N s A e <~  the re-analysed fields?
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Default

Q3: MQO tuning (k=2)
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Q3: MQO tuning (k=2.5)
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Conclusions & Discussions

* About Model&Mesurement integration

 Very valuable technigue to compute the staftus of the AQ in a
certain region.

 Need for validation procedures (OPEN)
* Integration on the delta tool (Philippe?)

e AQD:

« Use of re-analysed data?
- Scenario issue...

* About the meaning of "model good enough”

e The 90-90 criteria seems to be a good starting point (OPEN)
e Could the re-analysed fields be used to fune MQO<? (OPEN)







