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Outline

e Quick reminder about WFIP2 basics

* Weather model improvements for:
* Warm season i
* Cold season

* Take home message: The systematic biases associated with westerly
gap flows (e.g., marine pushes) and cold pool mix-outs have been
reduced, with larger improvement in the latter.
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Instrument Layout
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Physics Site

Instruments Deployed

11 wind profiling radars
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Westerly Gap Flow/Marine Push

Voila! You Awake To A Gray, Cloudy Day



Impact on July 2016 Reforecasts: 3km HRRR
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Impact on July 2016 Reforecasts: 750m HRRRNest
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Results for Warm Season

* The systematic biases associated with westerly gap flows have been slightly
improved. For 12-13 July 2016 case:
* The too-slow westerly gap flow at Wasco (~3 m s!) was increased by 0.5-1 m s™.

* Other westerly gap flow events had similar improvements at night but neutral impacts
during the day.

* Overall reductions in the MAE at Wasco, OR in July 2016:
* 3km HRRR MAE reduced by ~15%
e 750m nest MAE was not reduced

 The mean errors in the control version of the model were smaller in the
summer than in any other season, making them much more difficult to
iImprove upon.

* In much of the daytime, the 80-m wind speed MAE was about 1.5 m/s.
e That is going to be very difficult to improve upon.



Cold Pools
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Impact on January 2017 Reforecasts: 3km HRRR
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Impact on January 2017 Reforecasts: 750m HRRRNest
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Results for Cool Season

* The systematic biases associated with cold pool mix-outs have been reduced.
Results from the 13 Jan 2016 case show:

* Cold pool at Wasco was 2-3 C cooler and wind speeds in rotor layer were reduced by 3-4 m s
* Other similar cold pool mix-out events had similar improvements.

* Overall reductions in the MAE at Wasco, OR in January 2017:
* 3km HRRR MAE reduced by ~25%
* 750m nest MAE reduced by ~11%
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Summary/Conclusions

* The systematic biases associated with westerly gap flows and cold
pool mix-outs and have been reduced, with greater improvements
in the winter than in the summer.
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Reduction of large errors (>2 std. dev.)
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Physics: TEMPERATURE MAE_HRRR_EXP — MAE_HRRR_CNTR (Winter Reforecasts)
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Physics+Resolution: WINDSPEED MAE_HRRRNEST_EXP — MAE_HRRR_CNTR (Winter Reforecasts)
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Physics+Resolution: TEMPERATURE MAE_HRRRNEST _EXP — MAE_HRRR_CNTR (Winter Reforecasts)
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Wind Speed WCO improvement due to physics
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Daily 80m wind speed MAE (m s'1), All 4 reforecast periods, 200, 19 Sodars
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Daily 80m wind speed MAE (m s'1), All 4 reforecast periods, Z12, 19 Sodars
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Daily 80m wind speed MAE percent Improvement (HRRRNEST EXP vs HRRR CNT), All 4 reforecast periods, 19 Sodars
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Evolution of Profile Differences at Wasco (3km domain)
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Results: Marine Push of 12-13 July 2016
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Mean (Westerly) Wind Speeds at Wasco
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Average of all wind speed profiles
with wind directions at 80 m AGL
between 225 and 315 degrees
during July 2016.
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