DTX Forecast Office Overview
The forecast office is collocated with DTX radar and the upper air station northwest of the city of Detroit.  The office is staffed with about 15 meteorologists and they have 3 desks during the day and 2 through the night.  Shift lengths are set at 8 to 9 hours with rotations that include stretches of 6 to 8 consecutive shifts. Besides forecasting, the duties include launching the upper air balloons twice per day.
The area of responsibility of the DTX forecast office includes the American waters of Lakes Huron and St Clair along with southeast Michigan.
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Figure 1. County Warning Areas (CWA) of local forecast offices in Lower Michigan.
Marine Program
The marine program is very active in the Detroit office thanks to several initiatives.  First, there is much more contact with the marine community.  Captains can call forecasters with reports or feedback at any time and an office representative attends annual Lake Carrier Association meetings held in Cleveland.  Also, there is much research and development that takes place there.  The manager of the office (Richard Wagenmaker) and the Science Operations Officer (SOO, Greg Mann) are very ambitious and are continually developing new products to improve marine forecasts.  A few examples of new products or initiatives include a new wave model that incorporates swells and a chaotic seas product that accounts for wave interference.  Also, a recent change to the marine forecast is the addition max waves.  These waves are defined as the average height of the top 5% of waves and are included in the forecast when significant waves (average of top 33%) are forecast to be 6 feet or greater. This addition is in response to feedback from captains who suggested that the wave forecasts were too low.  This was contradicted by verification from buoys which confirmed that the forecasts were quite good.  Captains were likely noting the larger waves that came every 3-4 minutes.
Radar
Many major US airports have their own Terminal Doppler Weather Radars installed nearby.  Two of these radars located in Detroit and Cleveland have coverage over Ontario and are available on Wunderground.  The Detroit radar in particular offers additional data that we have not been utilizing in an area outside the range of Exeter radar.   Here is some of the important information about the Detroit Terminal Doppler Weather Radar:
· uses 5 cm wavelength (C band) similar to Canadian radar
· uses scan elevations ranging from 0.1 to 60 degrees (NWS NEXRAD radars scan between 0.5 and 19.5 degrees)
· employs different scan strategies depending on the weather
· when there is weather in the area, I’m told there are Doppler scans at 0.1 degrees every minute which could be invaluable for severe weather
The forecasters at Detroit find that the terminal radar is much better at detecting low level echoes like snow.  
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Figure 2. Screen capture of Wunderground display of DTW terminal radar. 
US Forecast Tools
The American workstations (termed AWIPS) were implemented in the late nineties and use three screens.  They consist of two main components: a display tool and forecast production tool.  The display tool is D-2D and has much of the same functionality as Ninjo.  It can display satellite and radar data, observations, upper air soundings, and model data both in plan view and cross sections. The tool is very fast but has display limitations.  In my opinion, Ninjo is more advanced in this respect.  
The most impressive aspect of D-2D was the speed that it operated and the availability of model data from many sources.  The forecasters were able to view ECMWF, GEM Regional, GFS, and NAM data displayed exactly the same way, in parallel.  This made it very easy to pick out subtle differences in the models.  From the forecasters I observed, the vast majority of model data was viewed with D-2D as opposed to websites.   
In comparing with Ninjo, D-2D does not seem to have any significant advantages that cannot be overcome.  Ninjo is already capable of ingesting data from different models and has sped up significantly over the last few years, though it still quite a bit slower than D-2D. 
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Figure 3. AWIPS with D-2D displayed on all three screens.
The second component of AWIPS is the forecast production tool called Graphical Forecast Editor (GFE).  GFE generates text forecasts from meteorological fields that can modified hour by hour.  The grids that are often mentioned in forecast discussions are 2.5 km grid boxes that are interpolated from model fields.  The result is separate forecasts for each 2.5 km grid box that are available through point and click on the NWS website. 
There were many ways for the forecaster to manipulate the fields.  For example, temperatures can be raised incrementally across the board by tapping the up key.  Or, an area could be encircled and only that area modified.  
Another strength of GFE was the ability to use model data from many different sources.  Forecasters were able to ‘extend in’ data from a list of about 50 different sources.  Examples include:
· consensus (a type of poor mans ensemble of deterministic models)
· raw data from models including ECMWF, GEM, NAM, GFS, SREF mean
· Any combination of  parent model with model output statistics (MOS) and/or bias correction
Forecasters are also able to blend data from the above sources with the forecast in effect.  As a standard practice in the US Midwest, long range forecasters ingest new data (for days 4-7) from the ‘model consensus with bias correction’ and blend it with 50 percent of the going forecast in effect. This honours the previous forecast and avoids flip-flopping. In the case where significant changes are required to the forecast, coordination with neighbouring forecast offices is required.
There are several cases when using the model consensus might not be a good idea.  The first is a pattern change.  During a stretch of below normal temperatures, the consensus with bias correction may perform the best but a single deterministic model would likely handle a pattern change better.  The variance in a model consensus can also create another problem.   A snow storm which is likely to be a 12 hour event may be ‘washed out’ due to variance and be shown as a 50 pop for 2 days rather than a 70 pop for one day in the long range forecast.
Though I didn’t get a chance to work with GFE, it is my opinion that a graphical approach to forecasting appears to be more intuitive rather than adjusting concepts in Scribe.  By using and adjusting data fields rather than forecast points, the spatial consistency is improved.  Forecasters spend very little time making a forecast ‘look like’ the model and instead spend their time determining forecast problems and which model or blend is best suited to solving the problem.  
There are some potential problems with producing forecasts with GFE.  There are so many data sets to choose from, it could lead to paralysis or data overload.  
Gale Verification
	The gale verification done at DTX is very similar to what is done here at OSPC.  For a gale to be verified, there must be three consecutive hours of gusts to 34 knots or greater.  This is a subjective requirement though.  Sometimes two stations may be used to get the three consecutive hours of 34+ knot gusts.  In the absence of buoys, they try to use stations with the best fetch and are most representative.  All of the wind verification is recorded in an Excel spreadsheet.
Decision Support
The local US offices are very active in providing support for emergency managers and other decision makers.  In the case of high impact weather events like the wind event of November 17, 2013, a webex-type briefing was prepared and presented to emergency managers in southeast Michigan.  For lesser impact events, a teleconference briefing is arranged.  It is also their practice to hold two separate briefings, one for emergency managers and another for the media.  They found that emergency managers were very hesitant to ask questions when they thought the media may leak possible problems.
The Detroit forecast office also provides decision support for emergencies like the Kalamazoo River oil spill of 2010 or even large events like the Pure Michigan 400, a NASCAR race.  In the case of the oil spill, a qualified Emergency Response Meteorologist was deployed to the Federal Emergency Management Agency (FEMA) command centre and provided services there for two months.  The services offered evolved over time and included briefings and consultation.  
Given that the population of southeast Michigan is around 5 million, the Detroit forecast office provides onsite decision support only for large events with 200,000 people or more.  The support is only offered for government agencies so that the NWS does not interfere with private sector meteorology.   Support for smaller events is offered through phone consultation.
Other Items of Interest
· The CMAN station LSCM4 will be reactivated this Spring.  New equipment has been purchased.
· Internet statistics show that the forecast discussion is actually their most popular product.
· The union that the forecasters belong to managed to block an effort to consolidate NWS forecast offices from about 120 to 13 across the continental US. 
· AWIPS is able to act as a weather event simulator by setting the system time to some time in the past.  Each piece of data is assigned a time and the data is fed into the workstation at the appropriate time.  I don’t see why Ninjo couldn’t act as a weather event simulator as well.
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