COMPILING AVIATION FORECASTER OF THE QUARTER WRITE UPS
(Gerald Claycomb, WFO Springfield)
1.  As the Aviation Program Leader for WFO Springfield, I continually look for ways for our aviation forecasters to pass on information to the rest of the staff.  One way of passing along valuable information and raising aviation forecasting awareness is through our Quarterly Aviation Forecaster of the Quarter program.

2.  Quarters run basically October-December, January-March, April-June and July-September.  They correspond pretty well to our seasons.  Part of our Quarterly Award program is for the winner of the quarterly award to write up what tools/tricks they used to make them so successful during the past quarter and to send this write up to the rest of the staff.  I keep a copy of the write ups for the next corresponding year’s quarter.  Prior to the next year’s corresponding quarter, I then send out the previous year’s write up for our forecasters to start keying in on what worked well the year before.

3.  This practice has proven very valuable and has improved the overall office performance in our aviation support to our customers here in southern Missouri.  Hopefully, some of these tips will help at other offices.  A similar program at your office certainly would not hurt you.  Here is what we’ve compiled so far: 
January-March 2007: 
Personally, to me, in terms of difficulty I think things fall in this order (most difficult first): 1) Visibility, 2) Ceiling, 3) Wind Direction/Speed.
Always concentrate on the next six hours. That does not mean just the first six to eight hours of a scheduled TAF, but the current time +6-8 hours. That means keeping up a constant metwatch. I almost always have one AWIPS monitor dedicated to present weather with satellite data (both water vapor and/or vis and ir) overlaid with sfc observation, upper air observations (aircraft and profilers), and a display that shows ceilings heights and visibility. Knowing what is happening and why is almost all you need to do for TAFs in the short term. Don’t forget that we can also call other area AWOS sites. 
Visibility is the hardest variable for me to get a handle on since there are more locally driven factors that go into it. On the evening shift, I rely on conditional climo quite a bit. I will also lower visibility if I think the ceiling will drop below 500 feet and low level warm air advection is occurring (near or north of warm fronts) . 

Ceilings: I rely on surrounding observations (common theme). I do like using forecast soundings, but only if I think if they have a good handle on low level moisture. This has been a problem in recent months, especially the WRF. If the model soundings look reasonable then I do rely on them for trends. I also look at conditional climo if I do not expect a significant change in wind direction/air mass, but rely on this more for visibility versus ceilings. I almost never look at MOS output for ceilings (or visibility) other than a maybe a fleeting glance. 
Wind/Wind Speed: I do rely on almost strictly model data for winds. Except for the “funnel” affect winds at SGF, I follow either model or MOS guidance (assuming the models look good). Will add wind change groups for 30 deg shifts and/or a “significant” change in wind speed. I think “significant” is a sliding scale for me. BUFKIT does an excellent job with sfc winds, direction, and expected peak gusts. I rely on it very heavily. 

April-June 2007: 
1) Bad weather is the exception not the rule.  MVFR and especially IFR conditions are a relatively rare event, especially from late Spring into early Fall. 

2) MOS is generally too pessimistic. While MOS often accurately presents a general trend, it is often takes conditions down too low and hangs onto to them too long.  Also, compare all MOS guidance to identity consensus or major differences which yield more confidence in which direction to lean.

3) Give more attention to observed data and current trends.  Pay close attention to observed data, radar, satellite, profilers to forecast the first six hours. Current data will often lead to greater accuracy than MOS in the short term.

4) Use Tempo's sparingly and typically only within the first 6 hours.  

5) Include TS sparingly and only for a couple hours or less in most situations. Make more use of VCTS.

6) Take a look at the past 24 hours observations. During persistent weather, previous observations give a clue to what occur again. 

7) An hour or two of MVFR visibility is not uncommon on calm mornings with at least normally moist ground conditions

8) Concentrate on the first 6-12 hours and critical weather periods

9) Establish trends first then go back refine the details.

10) Take a look out side. Take a walk outside before TAF issuance to get a sense for what's going on such as shallow fog or light haze that may not yet be observed on ASOS.  This has paid off several times.
July-September 2007: 
As the 4th quarter Aviation Forecaster of the Quarter, Gerry has asked me to write a little bit about what tools/techniques I used to help me forecast.  Admittedly, I have not been one of the better aviation forecasters in this office.  The write-ups by Drew and Andy as well as conversations with Gerry have been an immense help to me.  Ultimately, my “success” in the 4th quarter can be directly attributed to the help offered by Drew, Andy and Gerry.


Events for the 4th quarter were few and far between, and I just so happened to be forecasting during a couple of these events.  I used the following techniques/tools to prepare my forecasts:

· Upstream Observations

· Conditional Climatology

· Low-level moisture/winds from the raw models

Upstream Observations:


I used these to both assess potential ceiling heights and to time any moisture advection.  Using observations plotted on the 11-3.9 micron have been best for me.

Conditional Climatology:


I used this religiously, especially for timing when ceilings and visibility would improve.  It can be found under the ‘Start AvnFPS’ menu under the name “Ceiling & Visibility Trend GUI.”  This program is also a good “climate conscience.”  Fog/low ceilings are rare in late summer, and MOS has a tendency to over-forecast IFR.  Use of conditional climatology will help debunk over-forecasting IFR.

Raw models:


While models inherently have trouble with moisture, it can serve a purpose.  Look at the model initialization of moisture and compare it to various satellite products.  If the low level moisture is aligned reasonably well with the current cloud coverage, it increases confidence that it is handling the moisture well.  I prefer looking at low level RH in both chunks (1000-900mb, 1000-850mb, etc) and plan views.

Other tidbits:


What I have learned over the past year is to do everything you can to extrapolate current observations.  MOS and models can easily lead you astray.  Compare reality to model initializations to make sure things are OK from the get-go.   Remember that MOS does best in handling the routine.  The rarer the event, the less likely MOS will capture the risk.


Be very aware of including TEMPO groups.  TEMPO the GOOD not the BAD!  Much of my improvement over the past few months has been from TEMPO’ing the improved/better conditions.

October-December 2007: 
Gerry asked me to write a document regarding my forecast strategies when writing aviation forecasts.  In my opinion, whether it’s an aviation forecast, temp/pop forecast, or radar operations, successful forecasting depends on focus and concentration.  We saw how valuable focus and concentration was during the 2007 New England Patriots season.  If you saw their media interviews and followed the way they conducted themselves on and off the field, along with the way they were coached, it was all business…at all times.  They never allowed themselves to be distracted by anything, including all of the media shots and public criticism.  They focused on performing simple tasks, and continued to improve those simple fundamentals and skills that allowed them to experience an undefeated regular season.  Focusing on simple individual tasks in steps is a coaching strategy that I use for my baseball team.  When their 8-9 year old brains are able to maintain focus, we get a lot accomplished during practice, which carries over to success during competition.  

During periods of MVFR, IFR, and changing wind direction/speeds, I try not to multitask on other focal point duties or projects while maintaining the aviation weather watch.  The phone calls are always a distraction, especially during the day time, and there is nothing we can do about that.  My only advice is to bring Bill or Mike into the operations area to answer phones during the morning hours when active weather is ongoing, and when focus is needed for our operations.

Meteorological Assessment:

Prior to issuing TAFS, during those days when flight conditions are lower than VFR and winds are expecting to shift, I begin focusing on ongoing regional ceilings, visibilities, wind vectors hours before TAF issuance time.  More importantly, it helps to notice ceiling and visibility trends hours before your TAF is due.  Once you have identified the regional areas where flight conditions are less than VFR, it’s important to understand the structure of the atmosphere in order to understand why lift is interacting with moisture to produce clouds or precipitation. 

I typically use pressure and parcel movement analysis on potential temperature surfaces to visually identify why lift and clouds are occurring.  A technique that I use, is to overlay RUC potential temperature analysis on satellite imagery.  After identifying areas of upward/downward vertical motion, utilize RUC and WRF isentropic analysis in order to understand how cloud cover will evolve within the next 6 to 12 hours.    There are several parameters to study on potential temperature surfaces: pressure, parcel movement, pressure advection component to vertical motions, local changes in isentropic surfaces component to vertical motions, and net adiabatic vertical motions…which combines the pressure advection and the local changes for a total net motion.  

One final thought on isentropic analysis for aviation forecasting.  Moisture transport occurs on potential temperature surfaces.  I’ve had success timing the onset of stratus over our airfields by analyzing R.H. fields on model potential temperature surfaces.  Sometimes you will see disagreement between this analysis and what MAV/MET output suggests.   Also remember to call ASOS and AWOS sites by phone to get the latest observations prior to issuance time.  Monett is a great site to call, mainly because Monett airport has a similar elevation as Springfield.  This is important to remember when determining ceiling height for SGF.

During your meteorological assessment, utilizing the radar in an attempt to time stratus or different stratus decks has proved to be valuable.  Sometimes these decks can be seen as non-precipitating echoes coming in from any direction.  Another tool that is useful is the distance/speed tool.  I use this tool to time precipitation, along with when cloud decks arrive and exit our airfields. 

Utilizing MOS and other Model Tools:

Ultimately your competition is the MAV MOS guidance.  Therefore within the AVNFPS interface, I typically study the MAV output in TAF form.  From my meteorological assessment, I have an idea about what I’m going to forecast prior to examining the MAV output in TAF form.  Therefore, while I look at the MAV TAF, I immediately look for ways I can beat it.  After determining how you can beat MAV (if you can), then look at other guidance and tools to see if those tools and guidance backs up your thoughts.  Sometimes the MET guidance can help you beat the MAV.  So be sure to look at the MET guidance in TAF form. 

Other tools to use when backing up your forecast when you think it’s different from the MAV MOS include, AWIPS SREF probabilities, RUC point forecast sounding analysis, the UPS Fog Plot interface, MODCV interface on the P.C.s, and the CIG/Vis trend tool.  Gerry has informed me that the CIG/VIS trend tool is money when it comes to forecasting lower flight conditions when those low flight conditions exist during the issuance time.  Utilizing the RUC point forecast soundings has been awesome when flight ceilings deteriorate and MOS is not forecasting those lower ceilings.   Especially for Springfield, the RUC model picks up on rapidly changing conditions much faster than the MET and especially the MAV.  You can utilize these point forecast soundings from either AWIPS or the BUFKIT software.
January-March 2008: 
As the Aviation Forecaster of the Quarter, Gerry asked me to explain what tools and techniques I use in my forecasting process. I have a similar approach as the previous techniques shared with us, along with the tips Gerry passed along to us.  The following techniques and tools are what I use in making my aviation forecast.

Observation data:

     I look at current observations both overhead and upstream in preparing my forecast.  I generally like to start TAFs with current wind conditions from the latest METAR for that site (Persistence Forecast).  I use surface observations, satellite, and radar data to see how the models are initializing. I use upstream observations to gauge the potential ceiling heights.  The March 4th snow storm is an example for the use of this technique.  

     We expected heavy snow to develop over the night time hours, mainly between 6 and 15Z, generally along and south of the Interstate 44 corridor, including the two TAF sites. When the 00z model data was available, both the NAM and GFS shifted the snow further south, and neither TAF site would be affected. If it did not snow, VFR conditions were expected to prevail, with IFR conditions within the areas of heavy snow. If I agreed with the models, I would have kept VFR conditions at both sites. However, by looking at upstream data, I noticed an area of snow developing in northeast Oklahoma with IFR ceilings reported by the METARS in that area. Cloud tops were cooling in this area and the area to the northeast into southwest Missouri. Models were not depicting any activity in that area (Check of Model Initialization). I thought the models initialized too far to the south, and I should shift the area of snow farther north. By looking at the activity in Northeast Oklahoma, I decided if it continued to track northeast, it would go just south of Joplin, and move into the Springfield area.  My first thought was to issue a tempo for the SGF site for IFR condition within the heavy snow, and a Tempo group for JLN for MVFR conditions, because I thought the heavy snow would stay to the south. By using techniques previously suggested of limiting the use of Tempo groups, I decided to just go for it and to bring the heavy snow and IFR conditions to Springfield two hours after the start of the TAF period. I had less confidence for snow in JLN so I did include a tempo group for light snow and MVFR conditions there. It turned out a heavy snow band did set up over Springfield, producing a narrow band of four to eight inches of snow from McDonald to Miller County, and did not snow in Joplin with VFR conditions prevailing there. No snow fell just south and east of Springfield until you got east of a line from Rolla to Gainesville where another area of four to eight inches occurred. This was where the 0Z models were showing the snowfall to occur. They didn’t handle the narrow band of snow at all, which was probably due to the snow being on the mesoscale. If I agreed with the models, I would have missed the event, but by utilizing upstream observations, I was able to determine that snow would occur further north, even though it did not occur exactly like I expected.

 Bufkit:

    I like to use Bufkit to give me a better visualization of what cloud height the models are forecasting. If you select the Overview button in the upper right hand corner of the Bufkit sounding page, you will get a cross section view. Next, if you select the Aviation tab and then click the Clouds box, you will get a cross-section review of forecasted cloud heights, (You will want to turn off the RH box in the upper left portion of the overview window to see the cloud heights).  I generally just look at the clouds from the NAM model as the GFS output resolution is not as good as the NAM. Remember the shortfalls that the models have in ceiling height forecasting and do not take these values to heart. If the models are forecasting low clouds, I will do more investigating to determine if I feel that they have a good handle on it. I do this by again looking at upstream observations. If the model ceiling heights seem reasonable, I will go with them, if not, I rely more heavily on persistence and upstream observations.

Winds:
   I tend to forecast very closely to the MOS values for wind direction, and will forecast slightly higher wind speed values for the afternoon and early evening hours than the MOS values. I will usually increase these speeds up a knot or two from MOS.  For wind gusts I again like to use Bufkit soundings and the Momentum Transfer Options. You can turn this option on under the Control Tab by clicking on the Momentum Xfer box. This will put two values on the sounding within the mixing layer if present. One will be the wind speed at the top of the mixing layer and will be the stronger value of the two. The other will be the average wind speed of the mixing layer. If the afternoon average mixing layer wind speed is greater than 15kts, I will generally add a gust to the wind forecast, with a value between the two momentum transfer values.
April-June 2008: 
As the Aviation Forecaster of the Quarter, Gerry has asked me to write up what tools and techniques I use in my forecast process.  The following are some techniques and rules of thumbs I use in preparing my aviation forecast.  

   This last quarter I worked a couple fog events, with the fog developed over the TAF sites during my TAF forecast period. In events such as this, upstream observation data is not as useful since the conditions are developing overhead. What helped me in my decision making in my ceiling and visibilities forecast, was going outside and looking at current conditions. During the fog events I worked there was already a nice dew on the cars by midnight, and in one case the R shift forecaster called in on the way home and let me know that a little ground fog was already developing in low lying areas. In my experience when there is a good dew by midnight fog is going to develop, the trick is to determine the timing and how low to take visibilities. This rule works when the air mass remains the same overnight, with no drier or warmer air advecting in overnight. 

   To help me determine how low to take visibilities, I like looking at the cross over temps and the forecast low to determine the potential for fog overnight.  The Fog Plot program in AWIPS is a good way to view these for our 5 ASOS/AWOS sites. This program takes the afternoon crossover temp and compares it with the forecast low and will give a guess of how low visibilities could go based on these. This program does take the NAM winds into account in its guess, but I would verify the winds. If the forecast low is off or there is low level moisture (dry or moist) advection, its guess could be off. More investigation is still needed after viewing what the Fog Plot program is showing, but I feel it’s a good tool to get a feel for fog potential.  Also, keep in mind, that winds of 5 t o10kts may limit dense fog potential, however it’s still possible to get MVFR and even IFR visibilities with winds of this magnitude.

    I try to limit TEMPO groups as much as possible with regards to ceilings and visibilities. I feel the best use of TEMPO groups is dealing with convection in the first 6 to 8 hours. I never use Prob30 groups.  In cases where I feel a TEMPO group is warranted for visibilities and ceilings, I tend to tempo the better conditions and include the lower flight conditions in the prevailing group if confidence is high for these conditions occurring.   

    One thing I suggested to do before issuing the TAFs is to go outside and take a look to see what conditions are present overhead. Satellite data can be over 45min old at times, so a developing cu field or status deck can be missed. By walking out side these may be seen and could change your aviation forecast.  
