CONCLUSION:

A Concept of Operations with the MM5
So, in general, how are we going to take all this information and use it in our forecast? Here’s a basic three step process that is proposed for use with mesoscale models (and the AFWA MM5 in particular):

1. Step One: Properly analyze and forecast the hemispheric, then synoptic environment.   There’s no way around this.  Where are the fronts in relation to the model analysis (too fast, or slow)?  Is this supported by satellite?  How about the general pressure fields?  Are the model fields high or low compared to observational data? When, and only when, the forecaster is comfortable with his understanding of the hemispheric environment, the synoptic environment, and has deduced the reliability of the synoptic models, then the forecaster may proceed to step two.

2. Step Two: Determine the mesoscale response.  This is where we must be mesoscale forecasters.  The forecaster must come up with the mesoscale solution to the synoptic scenario he has already deciphered.  If he is not comfortable with the synoptic model depiction of the situation, this may be the final step before producing an operational forecast, since the meso-model output will be corrupt, and only serve to make the problem worse. If the forecaster is, however, generally confident that the synoptic solution is reasonable, proceed to step three.

3. Step Three: Compare expected mesoscale forecast with meso-model output.  Actually looking at the MM5 output is the last thing we do.  More often than not, if the forecaster has done the first two steps correctly, MM5 will only serve to confirm what the forecaster expects, and allow him to fine-tune some of the timing and structures.   Occasionally, the model will introduce features that the forecaster might have missed in the first two steps, particularly in non-prevailing (e.g., deep southeasterly flow) regimes.  Again, the forecaster must be comfortable with the parent synoptic model before accepting the mesoscale structures, or modify that structure based on observed errors at the synoptic scale.  This is a difficult, labor intensive process, but it usually gets the ‘right’ answer.

Summary:

If correctly utilized, a mesoscale model can tremendously improve the quality of operational forecasts over complex terrain and other environments.  Once the forecaster has become adept at mesoscale concepts (not a trivial issue), the key is to be able to confidently pick and choose when the model is going to hit.  One of Steven Covey’s 7 Habits reads: Seek first to understand, then to be understood… That is, we must first invest in the understanding of our mesoscale environment before we adequately utilize these tools to produce our product.
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