Slide 1:  Title slide. 
Slide 2:   NearCasting is a method of moving GOES Sounder data around – in a Lagrangian Model initialized with RUC winds/heights – so you have an idea of how the stability is changing with time.  It was developed to address the bad Threat Scores that plague NWP in the early part of a model run – especially in the Summer.  The graph in frame 2 shows threat scores down around 0.14.  Frame 3 shows how a Threat Score around 0.14 can occur.
Slide 3:  What does NearCasting get you?  It's well known that numerical models take a couple hours of model time to settle down from the shocks of the initial conditions.  Nowcasting -- looking at current conditions and moving things forward, helps for the very near time forecast -- 0 to 1 hours.  What do you do with the gap in between, say from around 2-6 or 8 hours?  Project observations forward with a Lagrangian model.  Benefits of this approach are listed on Frame 2 of this slide.  In particular:  Extremes are preserved, the model is very quick so short-range predictions show up very quickly, and things like parameterizations are not needed.  A strength of NearCasting is that it tells you where to focus your attention.  Note also that the RUC only initializes the model.  Subsequently the model runs in isolation.
Slide 4:  The data source fed into the Lagrangian Model is GOES Sounder moisture information, and that information comes mostly from the 3 water vapor channels on the GOES Sounder.

Slide 5:  The Sounder channels observe different layers of the atmosphere.  In general, the longer wavelength information comes from farther down in the atmosphere.  This slide shows how the weighting function curves -- think of these as showing where information is being sensed in the column -- change with wavelength (red vs. green vs. blue) or with atmospheric sounding (the sounding is shown in grey) properties.  The 1200 UTC sounding (frame 2) is dryer, so the weighting function curves shift down into the atmosphere.

Slide 6:  Same kind of information as in Slide 5, but for North Platte, NE rather than KCHS.

Slide 7:  KLBF comparison with GOES-11 and GOES-12 -- same behavior regardless of satellite

Slide 8:  Water vapor (Imager channel) for the two times shown with the weighting functions on the previous slide.  Note the dry slot -- warmer brightness temperature -- that moves over KLBF.

Slide 9:  Water vapor imager channel image from McIDAS with brightness temperature overlain.  The Imager channel has properties that are similar to the topmost Sounder channel -- 6.5 micron detection.

Slide 10:  Retrievals transform the satellite observations at the top of the atmosphere to thermodynamic soundings.  But only for cloud-free pixels.  What NearCast can do is move that sounder information -- satellite observations -- to regions where clouds develop. GOES Sounder is particularly good at two things:  Finding upper-atmosphere dryness, and determining the temperature at the top of the moist layer.   

Slide 11:  What the NearCast model might show:  Low level moisture moving underneath upper level dryness.  That is, the development of convective instability.

Slide 12:  This is a busy (!!) flowchart of the model.  Take some time to show that forecast time increases off to the right, and ob times increase downward.  Forecast output is blended with observations at the start of the run (Of course, more weight it given to observations than to forecast output from old runs, but if clouds develop, then those forecast output 'observations' are a genuine help in expanding the horizontal extent of the 00-hour fields).  For example, the GOES Sounder at 13z might have clouds over southern Lake Michigan, but the 1-hour forecast from 12z has valid information there.  Model output – projected from 12z to 13z by the model – is used to initialize the 13z fields in that region where valid 1-h forecasts are present, but sounder data is not.  Model output is also a blend from different runs.  For example, the 3-hour forecast output display from the most recent model run would also include 4-h output from last hour's run, 5-h output from 2 hours ago, and 6-h output from 3 hours ago.  This ‘older’ model data fills in regions that are missing in the newer model run.  This is a way of maximizing coverage in the forecast output fields.  As an example, look at the forecasts in frames 2-7.  The 6-h forecast predicts unstable conditions in NE Mississippi.  The 5-h forecast has a very similar prediction. What has happened, in all likelihood, is that the 5-h forecast gave little or no information in that region, and the model output was filled in with ‘old’ 6-h forecast data.   As you progress backwards towards the valid time – the 4-h forecast, the 3-h forecast, etc. – you see that more and more ‘recent’ model output is being put into that region.  Note also the subtle changes that occur over central Texas or off the east coast – in these regions new data are used every hour in the forecast (It’s nice to see good run-to-run continuity there)  In addition, as noted on Frame 8, it's a way to move sounder information into regions were sounder retrievals cannot be made because of cloudiness.  The 9th frame shows an example of a NearCast prediction (right) and the GOES Information for the same time. Note how much more information is present over northwest Illinois, for example, where a hail producing severe thunderstorm event was occurring.  The final frame also shows how the information moves.

Slide 13: This example shows how information from previous model runs can be used to expand the region of 'good' data.  The first frame shows a hole in the clouds over the middle Atlantic states.   Frame 2 shows the 00-h NearCast field.  Note that output from previous model runs gives information that blends fairly seamlessly with the sounder observations, so that more information is present in the model, at the start, over the Mid-Atlantic States than is present in just the sounder data.  Frame 3 outlines where the hole exists in the clouds that allows Sounder retrievals to be done.

Slide 14:  NearCasting tells you where to focus your attention, and it tells you what regions can be ignored (with respect to rain chances, that is)  

Slide 15:  Example from 2009 over Iowa

Slide 16:  This was an example of convection over Iowa.  Note the SLGT RSK -- and there was a watch box over W IA  but the only severe weather reports came from northern Iowa.  Frame 2 & 3 shows that the most unstable air (convectively unstable, that is) was over NW Iowa -- and part of that instability was low-level moisture that was more abundant the closer you go to northwest Iowa.   Frame 4 shows how the individual layers are forecast to change with time, and the evolution of the IR imagery as thunderstorms develop.

Slide 17: This is an individual model run, showing the difference in theta-e between the two levels.  Keep in mind that a Watch Box had been issued for SW IA, but this output suggests that northern IA alone is more likely to be under the gun.

Slide 18:  Radar Loop.  The convection that moved through the southern watch box dies out as it encounters air that is more stable, but the convection over northern Iowa persists, which should not surprise given the potential for instability shown in the NearCast output.  This is what NearCast can give you:  information on where to focus your attention.

Slide 19:  The model output data are shipped to AWIPS as a grib2 file, which demands a gridded field.  Lagrangian Model points have to be interpolated from the Lagrangian model space to a regular grid, and as the early model run in Slide 20 shows, in regions of strong divergence the Lagrangian points start to move away from each other.  If the space between them becomes too large, then there aren't any points near the grid points and holes can develop in the output.  At least two nearby points in the Lagrangian fields must have valid data for the point on the regular grid that is shipped to AWIPS to be defined.  Otherwise, a missing value is plotted.

Slide 20:  Evolution of Lagrangian points.  The strong divergence and convergence in this early run has been mitigated somewhat by using as initial data in the Lagrangian Model data from the RUC or GFS that is farther from the initial time.  In other words, these Lagrangian points are being influenced by input model u,v and height fields that weren't in good balance because of initial shocks in the RUC model from output is used to force the Lagrangian Model.

Slide 21:  Case of very large hail over Wisconsin.  This is one of the earlier runs of the NearCast model, and output is shown as a difference in Precipitable Water between the two layers.  A cousin to differences in potential temperature.

Slide 22:  Note the development of strong instability in the region of hail fall.

Slide 23:  Example of Mississippi tornado from 2010

Slide 24:  Visible imagery loop:  Note how cloudy it is!  That will greatly restrict data available from the GOES Sounder.  NearCast Technique can fill in a few more regions.

Slide 25:  Storm reports -- long track tornado across Mississippi

Slide 26:  Annotated loop.  Note how the NearCast predicts strong convective instability in the region of the tornado -- 4 hours in advance.  Again, it's highlighting a region to pay attention to.  Eventually, there is no data near the tornado track, but the technique highlights another unstable area over northeast Mississippi, and a twister dropped there as well.

Slide 27:  The first 6 slides show the same time -- 6-h forecast, 5-h forecast, 4-h forecast, . . . , 1-h forecast, 0-h forecast for 18 Z.  The sequence shows the blending of forecasts that is done to produce output.  The 5-h forecast has little new information over northeast MS -- you see mostly the 6-h forecast.  But data are eventually added in.  It's heartening that the forecast doesn't change much.  Consistency in where the instability is forecast should add confidence to the model results.  The end of the loop just shows the evolution from the model run that starts at 18z, and shows the instability moving eastward into Alabama.  Note the good run-to-run continuity over the southern Plains and Atlantic Ocean in the first 5 frames – this underscores the robustness of the Sounder observations.
Slide 28:  Errors can come from RUC winds (or whatever winds are used to drive the model).  The level chosen to move the information around in the Lagrangian Model must be carefully selected.  

Slide 29:  Here's an example when the winds were not correct.  Note the 6-h forecast has an axis of instability over eastern OK, through Tulsa.  Frame 2 shows the verifying time -- 22 z -- with convection over central OK, through Oklahoma City.

Slide 30: As the forecasts get closer and closer to the verifying time (22z), they become more accurate.  This suggests that the winds weren't selected well.

Slide 31: Best use of NearCasting:  Show you where you should be paying attention in a couple hours.  That is, heighten situational awareness.

Slide 32:  Note the arc of predicted instability from Nebraska to Wisconsin.  As the cloud band drops southward, convection – limited – develops.  How do you know where the convection will form?

Slide 33:  The 06-h, 05-h, 04-h and 03-h forecasts are very consistent.  This is telling you where to watch for development.
Slide 34:  RUC Forecasts of stability are showing a similar evolution in the atmosphere.

Slide 35:  RUC Precipitation forecasts show spotty precip at 20z and (Slide 36) 22 z.
Slide 37:  At the same time, observations from satellite are showing destabilization in that same arc.

Slide 38:  In this case, RUC and NearCasting give similar answers.  Always nice to have two guidance products telling you the same thing.

Slide 39:  Sometimes the nearcasting prediction evolves with time, as in this case where the 06-h forecast shows a broad region of instability whereas the 02-h and 03-h forecasts shows a more north-south linear, concentrated region.
Slide 40:  The RUC evolution of stability in this case is telling a different story.  You don’t see the narrowing of the (in)stability field over Nebraska.

Slide 41:  Forecasts of LI from the RUC and GFS similarly show a more amorphous region of lower stability vs. a finger-shaped region.
Slide 42: Observations show a linear region of instability.  And in that region is where a convective cell develops (shown here with the UW Convective Initiation product overlain).  This was an interesting case:  only the lowest of the three sounder WV channels (7.4 micrometers) showed any kind of boundary that could be associated with the convection (a distinct edge was obvious).  The two higher Sounder WV channels, and the Imager WV Channel showed no particular signal where the convection occurred, and the surface observations also show little variability.
Slide 43:  In early 2011, GOES-West Sounder data began being used to produce NearCast output over the western part of CONUS.  As with the GOES-East data, the data are accessible through the Volume Browser.  You can combine both datasets to a continent-wide look at the fields.

Slide 44: This shows a loop of the combined fields.  The ‘brighter’ region in the high plains is where the two fields overlap.  This loop shows a large-scale trough moving into the Intermountain West.  The dry airstream behind the cyclogenesis is obvious at the end of the loop.  You can also see an axis of less-stable air extending from the Pacific Ocean off the coast of Mexico northeastward into the Great Plains.

Slide 45:  This slide compares information from GOES-East and GOES-West over the plains.  Note the good agreement between the two fields.  Note also the striping that is evident in the GOES-East field.  This striping arises from stray light that leaks into the detectors around the time of eclipse – especially at shorter wavelengths channels that have a lower signal-to-noise ratio.  All channels are used in the retrieval that computes total precipitable water that then is used to compute theta-e.  Not just the water vapor channels (channels that don’t show the striping due to stray light contamination).   
Slide 46: Summary:  Use NearCasting to tell you where to focus your attention in the next couple hours.  NearCasting has the ability to move sounder information as a coherent whole from one region to another, and place sounder-ish information in an area that might have clouds.

Slide 47: How do you get NearCasting into AWIPS?  Instructions are at the linked-to website on the screen.

