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RMSE 1n Temperature between OBS and WRF at 27 stations
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WREF forecasts weak diurnal cycle...
How could the systematic errors be reduced?

* Model dynamics and physics improvement
* Data assimilation
* Post-processing

e.g. MOS, Analog, ...

Data Analytics (data mining)



Integrated Data Analytics for Systematic Forecast Error Reduction
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Test the Data Analytics Framework

HISTORIC PERIOD (14 days) FORECAST PERIOD (10 days)

* *

10/14/2014 10/28/2014 11/06/2014

PCA: retains 90% or above variance (first one
component with 93% variance)

REGRESSION: WRF T2, U10, V10 as predictors



0BS and PCA Reconstructed timeseries
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Temperature (°C)

Station RMSE between WRF, FNL (data analytics) and 0BS
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Data Analytics Final Product (FNL) VS WRF, and OBS @ S23
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Data Analytics Final Product (FNL) VS WRF, OBS, and PCA-filtered OBS @ S23
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Data Analytics Final Product (FNL) VS WRF, and OBS @ S06
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Data Analytics Final Product (FNL) VS WRF, OBS and PCA-Filtered OBS @ S06
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Summary

o A data analytics framework was introduced for model
systematic forecast error reduction. The framework
integrates massive observational and modeling data available,
It uses WRF forecasts as predictors to establish regression
relationship with spatial-temporal filtered OBS, then derives
error-reduced ‘final’ forecasts through iterative PCA filtering.

o Experiment on 10 days forecasts of diurnal temperatures at
27 stations shows promising systematic bias and error

reduction, especially for stations with large forecast errors.
Temperature diurnal cycle was clearly enhanced.

o The framework can be applied to other meteorological
elements.



