WRF-NMM Evaluation

BACKGROUND:  We have reviewed the excellent presentation by Randy Graham of the Salt Lake City WFO.  Basically, we concur with all of the points that he made in his presentation with regard to the performance of the NAM-WRF.  Our specific comments follow:

ADDITIONAL LOX COMMENTS:

1.  PRECIPITATION ~ Due to circumstances, we only looked at two significant rain events in the evaluation period.  During the first event, the WRF clearly had a better depiction of the rain event for the early part of the forecast.  We were able to overlay precipitation forecasts from both the Eta and the WRF over concurrent radar and satellite data.  This can be helpful in determining which model has the best handle on the timing and extent of the rainfall event.  The WRF clearly showed a more detailed picture that more closely matched the actual radar when compared to the Eta.  That’s the good news.  However, both models completely missed a large region of moderate precipitation that covered an area reaching from south of Los Angeles all the way to San Diego.  Of course, in the short term we are not looking at model data for our precipitation forecast, but it was an interesting observation.  

The most recent rain event just occurred over the weekend [05/20-21].  Although hardware failure prevents a more thorough post analysis of the event [WES is down], forecasters said that they were very disappointed in the performance of the WRF.  Specifically, I am told that the WRF did not forecast much precipitation for the region on Sunday.  Whereas, Sunday turned out to be a record setting rain event for Southern California with widespread rain totals of 1 to locally over 2 inches.

2.  OFFSHORE WINDS ~ LOX had one significant offshore event during the period.  As advertised, the WRF model seemed to do a much better job of forecasting the offshore winds in the progressively descending terrain from the mountains to sea level.  Further, the WRF seemed to do better at predicting the shoreward extent of the strong winds.  Specifically, it brought stronger winds much closer to the beaches than did the Eta.  Forecasters will admit that it is not that hard to decide whether an event warrants a warning or an advisory over the mountains and coastal valleys.  The real decision is how close to the coast will the strong winds reach and whether or not warnings or advisories need to be extended to the immediate coastal zones—and gales or small craft warnings extended to the adjacent coastal waters.  In direct comparison with the Eta, the WRF did a much better job of bringing the strong winds to the coasts and immediate coastal waters during the event.  In fact, due to the improved vertical resolution depiction of the WRF, the WRF model forecast Santa Ana winds for the town of Santa Ana, something we don’t recall the Eta ever doing except with the strongest of Santa Ana wind events.  It is not the time of year and this was only one event, but the results were promising.

3.  ONSHORE MOISTURE SURGES ~ Afternoon sea breezes, if strong enough, can invade the Mojave Desert portions of our CWA.  While this could be seen on the Eta model wind, temperature and RH fields, those corresponding fields in the WRF appear to be much better defined.  With the WRF, you can see the resulting moisture plumes move through the gaps in the mountains [specifically, the Soledad and Cajon passes] and spread out over the deserts to Mojave, Barstow, Daggett and beyond.  Although our monsoon season is still 6 to 8 weeks away, it will be interesting to see if the WRF can do a better job at forecasting these sea breezes and their interaction with the desert monsoonal thunderstorms.  Again, the detail and range of values in the low level [sfc/BL] RH fields is greater with the WRF vs the Eta, and the configuration of these fields seem to be very reasonable.  However, we have not seen enough cases to determine if this is even real. 

4.  GAP WINDS ~ As expected, the WRF seems to have a clear advantage with gap winds.  Specifically, the Tejon Pass [I-5 Grapevine] in Northern Los Angeles County is a fairly narrow, but heavily traveled, corridor.  The nearby sensor is at Sandberg [SDB].  The WRF has a distinct advantage in identifying the winds that accelerate through this pass which links the San Joaquin Valley to the greater Los Angeles Metropolitan Area.  The Sandberg site is useful for observing these winds and the WRF is in much better agreement with the observed winds at Sandberg vs the Eta—looking at both surface and 30 agl winds.

5.  SUNDOWNER WINDS ~ These are strong, downslope winds which develop over the southern slopes of the Santa Ynez Range late afternoons and evenings.  These winds are important not only because they can produce local damage, but they pose a very serious threat during the height of fire season—being associated with the worst fires that have threatened the Santa Barbara area.  We looked at both the Eta and the WRF MSLP and wind patterns—which are key to forecasting sundowners.  While there were some slight differences in orientation and strength of both the winds and the pressure gradients, neither model seemed to have a distinct advantage.  The Eta was forecasting slightly stronger surface winds, while the WRF had slightly stronger winds at the 30 agl level.  Again, this is not quite sundowner season yet.  More events would be needed to say for sure which model was superior.  Based on our limited evaluation, it looks that the models are at least comparable. 

