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ALPS hands-on session feedback

· Legend Mgmt

· How do I select the ensemble I like, press a button and run MOS on it?

· Make color sensitive to the inputs? When you load it.

· Plume diagram

· Need to be able to move windows to have tools on left. So they're not in the way.

· Can I see a combination of FireWx and other parameters?  Jim: There is a way to do this by entering key entries in the overlap OR store it as a bundle.  

· How can we make this practical to a forecaster.  We need a GUI easier for the forecaster.



GFE hands-on session feedback

· We need to make the connection with these tools to the forecast process.

· I see forecasters working with a deterministic solution – trying to find the most likely.  Can we do a fitting technique to develop the probabilistic grids?  How will forecasters get intimately knowledgeable about 21 members?

· Tools we've seen are instructive and fun.  

· RG: The low -hanging fruit is bias-corrected members. Then you would have to look for targets of opportunity – look at spaghetti plots 5-6 day out.  Choose the best ones and then develop PDF and forecast off of those.  You couldn't use this for a 7-day forecast.



Centrally-produced Guidance Discussion



Tom Hamil's talk

· PS1: We have no chance of proceeding unless guidance providers do their job so forecasters can focus on high-impact events

· RG: not necessarily hi-impact events.  On day 5 can I put bias-corrected GFS with SREF?  (Yes)

· PS: We have to address under-dispersion.

· PS1: Re-forecast SREF out to 84 hours for 40 years back to calibrate.  Now Rich has a tool to ask “Give me all the days in Dec when the temp went below xxx”  We can compute the RMSE to quantify how close we are.  Now we have weights based on statistics and we can go back to Tom's tools and enter those weights.  So now not-only bias-corrected, but situation-specific bias-corrected. If we give you the right tools.

· PS: Why not apply a MOS-like approach to that? Then we don't have to deal with all these ensemble members. The point should be to use the ensemble members in a statistical framework that would eliminate the need for forecasters to deal with raw ensemble members while efficiently dealing with bias and under-dispersion issues.

· LD: If we monkey around with individual members, it's to find the most likely scenario, but our goal is to put out a PDF, not the most likely.  If your guidance is good, there's nothing for us to be doing (way out there).  In the meantime, we have to switch our goal to produce a PDF for our customers rather than deterministic.  The tools I've seen in the last hour, allow me to have human involvement in altering the PDF – a different goal from the most likely scenario.  This is an interim step to the day when people are no longer involved.  Are we really talking about the forecast process?  Until we move to producing PDF, we're having 2 conversations.

· PS1: Roman K?– made T grid into PDF with no forecaster intervention.  This will just work for the easy scenarios.

· SA: Won't be accurate – cuz based on history not on what's going to happen towmoorow.  Roman's distribution will not...?

· LD: If our goal is to produce a PDF, there's lots of ways e.g. Roman K.  We've seen some tools to allow human intervention, but there's other ways.

· PS1: What do you call human intervention?  

· MP:  Slider bars – the good news/bad news:  the forecaster is working with the  model.  If there is a linear combination of ensembles that will produce the PDF, then we're ok.  But if not... -- The assumption of these tools is that. 

· MR: Have forecaster-edited grids to address that.

· LD: D2D showed great ways to visualize, on-the-fly plumes – like a kid in a candy store.

· PS1: We gave you a candy store – now we need your help.

· LD: Our lifetime experience with this is less than an hour.

· RG: 2004 there was a marked increase in forecaster skill --   Cuz of more ensembles. 

· LC: Using physical parameters/physics as a means for model bias-correcting. For example, picking ensemble members that “best” forecast a severe weather event based on convection parameterizations. Also, looking at past weather events and determining what model parameters were used during each event and then you would have a historical database, and a means for helping make future similar event forecasts. Did research on SREF parameters used and noticed that the papers focused on using model parameterizations/physics as a sole means for deciding which models to use to complete thier forecasts based on what parameterizations were “best” for each weather event.

· SA: provide forecast office with capability to look at analogs possibly 30 events and choose which ones are good. Then have 5 or 6 good analogs for tomorrow's forecast. 

· TH: Store reforecast fields and data that is unique to WFO situation. Cost to store and have access : $1000 per terabite.

· PS1: Computer time expense with reforecasting. What do you need out of reforecast dataset? Every level, every grid point. Reexaming push-pull methods...how can data be stored...call datasets upon request. 

· TH: Minimize cost? Run fewer members? Minimize storage costs? 

· PS1: Spring - into operations?

· TH: CPC 6-10 day and 2 week products...1998 model back into operations so can reforecast 1998 model so can help with future forecasts. Will get rid of 1998 model when find a newer one they can use. 

· PS1: How go back and identify similar forecasts/cases?

· TH: No one correct way...16 grid points on area of interest and matched up with minimum RMS, etc. Lots of things that you could do. 

· PS1: Find all cases that were great pre-existing conditions for major weather events. 



Zoltan Toth talk

· TH1: What do you mean by “forecaster modification” of the ensembles?

· ZT: ensemble variable modification by forecaster..forecaster changes 10/50/90 values at one point.

· TH1: Essentially PDF editing?

· ZT: Yes.



Matt Peroutka's talk

· DH:
Is the name EKDMOS set in stone?

· MP: my boss likes it 

· DH: Do you have the wings of uncertainty slide? There has been an underwhelming response to this.  Maybe social science needs to help us here.

· PS1: This is not for public consumption – NWP informing forecasters.

· MP: Weather enterprise will get digital data, but we need to do SOME visualizations so this is what we did.  All have a notion of a critical value and we can hand them that.   Wings of uncertainty: animation of 10-50-90.

· TH: Now we need to visualize and there's no organization that has claimed this.

· PS1: GSD is interested in this for forecasters.  Then NFUSE products and services committee.

· LD: Visualizations for public or forecasters?

· TH: Forecasters?

· RG: Display median then what range is based on. Leverage point and click and a thing comes up.  Make a 3-paneled chart.  Or image with contours of range. Mouse over for more details.   There are some simple things.

· PS: In the tropical projects I discussed, the approach we follow is to serve as first interpreters of the probabilistic information. We use that along with the deterministic forecast to make a threat assessment, or in simpler terms the likelihood an event will occur. That is the science. Then to convey that to Joe Public, we turn that threat assessment into potential impact statements which follow a language the public can relate to as recommended by social scientists that were consulted. Talking more along the lines of what this workshop is trying to accomplish, it is all about having PDFs generated in GFE and for that we have different approaches. How will it get done at the WFO – what will the forecaster need?  We have to be careful we do not make it more complicated than it has to be. Stay away from the model blending days that force forecasters to work with raw members. This is not efficient.

· PS1: Let's lay all this out and see what is most promising. It's an iterative process.  We've got the talent to make things real that you are imagining eventually.

· RG: Threat?  People aren't threatened by temperatures.

· LD: As in history of our agency, NCEP needs to be connected to the WFO's.  

· RG: Zoltan's goal is to provide 10-50-90 for WFO's. 

· PS1: So is Matt's work.

· RG: We have to decode GRIB2 to see it in GFE.

· PS1: Need to get Thamil's grids and others on D2D/GFE so we can see it all.  GFE-editable.

· PS: MDL Laid out groundwork – we have to leverage from this guidance.

· MP: We are generating grids for 13 percentiles.  It takes 13 grids to represent a weather element at a point in time.   By spring next year – can now download it experimentally.   What's next: MaxT, MinT, Wind speed, wind dir, heatindex – cuz they behave in quasi-normal way.  





Customer Needs Discussion

· PS – EMP3 is the kind of tool EM's are looking for.  I recommend using the tropical cyclone wind probability when dealing with tropical cyclones in this tool since those are considered to be the OFFICIAL probabilistic forecasts in those situations.  Looking to the future, to the PDF's produced by the offices.  Do you see this transitioning to operations interacting with NDFD?

· PS1: I don't see non-Wx service forecasters interacting with the ensembles.  I don't think users will care about the individual models. 

· PS: I'm thinking of EM's using this to do risk assessments which is what they really do.  

· PS1: What we're doing with severe weather grids as well coming out of NSSL.   NSSL is looking at severe weather on 1 minute time frames.  It's gridded...

· KH: Designed to work with 6-D cube to get anything that is appropriate.

· JR: Might want to limit degree you can zoom in cuz might mislead user.

· KH: We interpolate with surrounding points, but you could limit the zoom.

· MP: NWS user interface – we don't give anything to outside world that wasn't ok'ed by the forecaster.  So interpolating could lead to bad things.  The NWS shades in the square to get around this.  

· TL: NDFD is  20 km.  Interpolation is a wash compared to remapping.

· RG: You need go-no-go, but you also need the yellow, maybe.  Gray areas are the calculated risk.  This is a starting point, but you need the gray.

· PS1: Same with fire weather.

· PM: Maybe you can get that by setting the thresholds. Example of Mike's working at Elitches when people caught on ferris wheel.  

· KH: There's a lot of  user groups.  So some would want the red/yellow/green.

· PS1: Sometimes you can't reduce it to a yes/no.

· SA: We do something similar in Tulsa for EM's for outdoor events.  We've been cautioned about using this for private sector – just for EM.

· KH: This is now a research project.  Don't trust this for anything.

· JR: But if it's available someone will see it.

· PS1: But there's disclaimers on it.

· RG: We teach cost-loss.  Your calculator does the same thing. 

· PM: Could have a more complex cost/loss, put in relative values. 

· RG: Irving Quick(?) in the movie industry predicting rain.

· SA: Is anyone validating the SREF?

· PS1: NCEP is doing some of that.  We are doing nothing about the biases here. For probabilistic forecasting to work well...familiarity with climatology....workstation contains excellent climo and tools to help forecasters make a decision. 

· SA: Forecasters will learn to shave tops and bottoms of forecasts.

· PS: What about also building a Daily Forecast Critique kind of functionality that would create reliability diagrams for say the last 20 days or so using the official PDFs forecasts from the offices and the observed frequencies from either the RTMA, LAPS, etc. It would be a quick and dirty way to keep track of how the forecasts have been doing...

· Go up an order of magnitude when we work with probabilities.


Tracy Hansen – Customer Needs Presentation


With respect to the question “What does the forecaster need to know about 

Customer Needs?”, we laid out 2 positions:

--Position 1:  NOTHING.  The forecaster should be focused on science  not on impacts and should not compromise the science.

--Position 2: Something. Forecasters need to know WHAT to provide scientifically.  Many scientific parameters were developed by learning about customer needs.  Also, the WFO's wear 2 hats – scientists and interpreters.

· RG: Isn't the NWS already doing about 80% of Position 1 with the news, NOAA weather radios, etc.

· JR: Forecasts get biased when we worry about customer needs. Cannot let the awareness of the situation affect the forecast numbers.

· CB: Cannot really separate yourself with the concerns of the public when hazardous weather is in the path of schools, loved ones, etc.

· PS1: Hedging is a bad thing. Paradigm of forecast production allows us to get past this era. Role of forecaster needs to subdivide into a public service meteorologist and a weather forecast meteteorologist. 

· PS: Last thing I think about is the public when making forecasts. Put science first, but difficult to interpret to the public. Sociology begins to play a role when actually thinking on how to communicate the new forecast to the public and when planning on how to give watch/warnings/advisory information to the public.

· MP: In the world of binary single forecast...cost/loss plays a role....make probability you believe. Best service is to give the good unbiased number not the hedge.

· LD: The more we can move every element and every decision to have an unbiased decision...the better we are....Customers who can't imagine making a weather decision without input from the NWS. In our office, we ask four questions: What is the meteorological problem? What are the impacts? What are the opportunities for decision assistants? What are the resources that we need?

· RG: Emergency managers are primary customers. Use products to make decision are primary customers. 

· Alot of partners and customers moving data at a national level. 

· PS1: There are major servers that deliver data to major public weather service stations, i.e. AccuWeather. 

3D Visualization Presentation -

· SA: How is this different from what the 2D has to offer?

· JR: Different times to use both 3D and 2D visualizations.

· TL: This could be an overview tool for fast snapshots of the data quality through time...First step to digging deeper to see what is going on.

· SA: 3D for Max and Min Temperatures...in the GFE grid manager – right click on max T and it would show both 2D and 3D, for example.

Scott Jacobs Presentation -

· Same as Jim Ramer's Fire Wx button – NAWIPS Ensemble Calculations

· SA: Users of NAWIPS? National Centers – customers and universities. Don't support customers directly...Unidata does the distribution to other customers.

· Members are not weighted, but if two models are used like the SREF and NAM, they are split 50%. So they are implicitly weighted.

· Table is used to distribute the models by percentage of how they are used in the final product.

· PS1: Taking advantage of AWIPSII is an opportunity to merge all that is going on with Probabilistic forecasts. 

· SJ: First goal of anybody is to replicate what you have today.

· PS1: First capabilities of AWIPS II is not the ultimate capability. So can make modifications and expand on the functionality.

· TH1: Developers of Raytheon want to work with us and allow us to help them figure out ways and functionality to make it all come together in the end result.

· TL: We can collaborate together and form a consortion.

· PS1: Telecon...what are the code issues in AWIPS II? 

· Raytheon has a goal and is not going to change their objectives, i.e. add new code for applications, if it is not in the contract. They don't want to spend any more money and they have a serious deadline.

· PS1: Our way of doing business...is that Steve Koch wants to share costs...to get things done.  Co-invest in the probabilistic approach.

Pablo Santos Presentation

· Highlighted example of how probabilistic information could be used to enhance or evolve existing WFO products and services. Made clear that as we move forward into probabilistic forecasting, the important thing is to realize that we need to start an effort parallel to the technical effort that will address the question of how the probabilistic forecasts will be used to enhance existing products and services. Thanked Tracy and Tom for supporting the Expressions of Uncertainty and Tropical Impact Graphics Projects.

· BM: How is this going to migrate into AWIPSII? 

· TL: If infrastructure is built properly it should work fine.

Tool Feedback

· MB3 over SE or a grid --> histogram of ensembles OR histogram of ensembles with Fcst OR models/models with Fcst

· TE Plume (already there)

Forecast Process

· PS1: Do 3 grids need to be symmetric?  If correct, they won't be symmetric.  Spread on T could come from the ensembles with the deterministic coming form the forecaster.  In that case, there's less pressure on bias-correcting cuz the spread is what it is whether bias is there or not.  Then no longer worried about biases.   Is that doable?  Tom has an editor where you can drag around the values.

· PS: That's what I envisioned.  Have the forecasters working on the most likely solution or treat the deterministic solution as such and then build a statistically modeled PDF around that using an ensemble based approach, or a MOS approach on the ensembles, or an approach similar to that one used for QPF by Steve in Tulsa, etc, etc. Then whatever PDF finally comes, the forecaster should still be able to adjust the spread. This process would allow for forecaster input without much in the way of additional workload.  

· MP: If a forecaster has looked at guidance and verification, a day will come when you feel confident about this one.  I can imagine that out to day 6/7 there could be other inputs that you might see and  could kick the range out wider.  When I look at EKDMOS, I see extremes that I don't like. That's something that someone who worked with this day in and out could see this also.   Those are the situations where a forecaster could do something with it.

· PS1: Larry – how can forecaster optimize max/min T?

· LD: I don't think ensemble prediction has played any role in the way we forecast T  now.  I don't see skill at the moment and our conversation assumes we have this skill.

· PS1: What do you mean by not skillful?

· LD: I think the dispersion problem is huge.  Just T, when does the forecaster add value.  The guidance doesn't know which valley has snow and not.

· JR: A minimum, current forecasts plus climatological spreads. 

· PS: Work at MDL shows that skill is increasing.

· LD: We have 2 goals:  1) To do at least as good as now.  2) To add a range of values.

· PS: You treat the forecast as 50th percentile and model PDF around that. Any new grids created to support probabilistic forecasts should be the product of tools based on sound statistical techniques with the forecaster having the option for adjusting the initial distribution if necessary.

· MP: With 3 grids you've tripled the value.  Smart Tool needs to do things to all three grids – 10-50-90.  There's alot of science in this.  What shape should that distribution have?

· PS: As a place to start, let's start with what we know.  

· RG: Do our grids with local effect knowledge and build the PDF around that.

· SA: Look at it, initialize 7 days, Look for my window of opportunity.  My forecast max is higher than climatological max.  Then adjust the PDF for window of opportunity.  Even with this, I'll be communicating much more to the user than I did before.

· JR: It would be a mistake to start generating stats from model.  Try to eliminate the obvious outliers.  Then focus in on obvious places to fiddle with PDF's.

· SA: The ensembles will tell us where to focus.

· PS: We need to build from something that does not require forecasters to deviate much from current operational practices.

· PS1: Low-hanging fruit – implement in test beds – RPP with updated software in their office so they can give feedback. Possibility to set up these capabilities with SREF model delivery. 

· MR: What is the PDF?  3 points won't do it.  What about bi-modal shapes?

· JR: Maybe what you need is more than 10-50-90.  Plus PDF shape. 

· PS1: What do you give to NDFD?  

· MP: 10-50-90 was strictly work-load related. 

· RG: You could construct more from 10-50-90.  9/10 days 10-50-90 would be ok.  Complex situations, you could construct more.  Forecaster would have ability to add more.

· PS1: HMT we have workstations and telecons with forecasters who are using our stuff.  Those guys are using in the context of their daily jobs, but here. 

· LD: I'd like to play with ALL of what we've seen here plus more.

· PS1: All products have to be consistent among each other.  

· LD: We're already thinking in uncertainty.  We need to find a way to quantify it.

· RG: Need ability to generate PDF from ensemble, climatology and maybe others.  We need in GFE to build ranges in all different ways.  Conditional climatology approach, 10-50-90, ensembles, deterministic forecast.  

· PS: Why not assume deterministic is 50? And then build around that?

· MP: Til now you've been giving expected, now produce median.  The only time it matters is the MCC case? If it hit us, it'll be cold otherwise hot and not anywhere in between.  

· LD: We have a lot of those.  Target of opportunity.  

· MP: What do forecasters do in that case?

· SA: Try to minimize error i.e. Go for valley in between.

· MP: MOS is path of least regret.  

· SA: “We enter the warning of least regret.”

· LD: If you can describe the situation in words AFD, special statement.  IF front arrives, ... if not,...

· PS1: NCEP 15-year view – 20 or 100 points, not 10-50-90.

· MP: You need to verify it as well.  

· SA: Look at problem from what we want to deliver: I point and click on Tulsa, get hi and low.  Then click PDF and see that.  Could we move to something like that?  Then we could see the bimodal distribution.  

· LD: How do we provide the PDF to user – is a subject unto itself.  First we need to create them and use them ourselves.

· RG: Tropical has a good problem so they could make progress. 

· PS: Tools for forecast process. Also alongside, how are we going to maximize the benefit of this data to the customer – they go hand-in-hand.  

· PS1: 50% thought they couldn't add value to ensemble forecasts.  They haven't seen these tools.  You guys believe the forecaster can add value?

· LD: We have MOS talks, probabilistic guidance that has verification and the forecasters do believe they can improve. 

· RG: D2D tools for visualization would do a lot to evolve the process.  

· PS: TPC uses ensembles to generate deterministic now. They don't do PDF at all. The PDF and ensuing probabilistic data is statistically modeled around the official forecast which has been constructed by carefully weighting in a plethora of models or ensembles even. We should consider in a sense a similar approach here.

· TL:  Consensus? At least from now on, forecasters should make deterministic grids and we work on deriving PDF around that.  We write a PDF around that using climatology, ensembles, whatever technique.  As post-processing step generate the PDF. 

· RG: Maybe use SREF PDF, use bimodal here.

· LD: We use bias-corrected gridded MOS.  

· MP: MOS equations start with raw model output.  

· LC: Increase forecaster confidence by educating them about the different model physics/parameterizations that are used in different models.

· PS: In order to help focus where we are going from this point on, we could benefit having a “NOAA NFUSE Conference” following the NOAA Hurricane  Conference model where all (at least internal first) stakeholders are present. Along with the technical development, a parallel effort on service and product application has to go underway. NFUSE needs to make sure of this. Some people would even argue that the needs dictated there should drive the technical development and not the other way around. At the very least they both should go together. We have to be careful because in a sense what we are doing now is getting ahead on the technical side.

· 
LD: We need verification first before we can move forward to generate products and forecast process. We need to establish the skill.

Matt Peroutka Talk about How to Evaluate the Probabilistic Forecast.  

· 
TH1: This is good news for Larry who has mentioned concern about forecasters not having skill to produce probabilistic forecasts – you are telling us that we do have ways to verify.

· 
SA: What can we give the forecasters so they can calibrate for themselves?

· 
MP: We've talked about this with Doug Young. As a strawman we went with 10-50-90.  Some kind of running percentile – over past 20 forecasts in 90 percentile how much verified?  Do you need 2 months worth of data to do this?

· 
SA: You work about 22/days/month.  You may only get in  a few a month.

· 
LD: Some things you can see the next day, but for things like PoP you need quite a few examples.  Have you done any verification in a gridded space?

· 
MP: No.

· 
RG: Reliability of raw ensembles got better at higher end?

· 
PS1: RTMA for now is under development, in the process of being refined cuz of progress in WR.  As a gridded truth, NCEP is making their structure so that they can update this with a better RTMA.  I'll be interested to see how you choose
to do verification. How many members do you need in your ensembles?  Would like forecasters to be involved in restructuring of SREF.

Severe Wx Discussion

· 
PS1: NSSL probability of 1minute/1km tornado, winds.  Users are 
going to come to weather.gov and get probabilistic warnings and datasets.  SPC puts out it's severe wx grid with a different definition. What's the extent to which we have to worry about coordinating severe weather forecasts with temp and wind forecasts?

· Answer: this isn't a new problem.

· Prioritize: Is it happening now, in five minutes, or the next few hours or days?

· Information latency and overload: in the future, WFOs may push out forecasts faster than decision makers can process the information.

· LD has already confronted this.

· Case study: airlines need temperature information to decide how heavy to fly their planes. (This has a significant chain effect—if planes have to be too light, they need to fly different, more expensive routes.)

· Fast-changing weather situations can lead to incorrect decisions, causing expensive decision failures.

· This is a bimodal problem: a regular mode, and a convective mode. Determining which mode will actually happen is very difficult.

· Also: they need to make a decision based on information that will only be sufficiently determined after they need to make that decision.

· His solution: “Here's our number.” Get the customers' meteorologists to call and talk to forecasters at the WFO.

· Will this be solved by great initialization and local models?

· * laughter *

· Not in general. Maybe in some locations, but some of these situations remain highly bimodal and highly unstable. Merely “great” initialization is insufficient—maybe we could get God to initialize our models.

· Some commercial entities are employing a kind of ad-hoc ensemble methodology: get forecasts from the NWS and a number of private services, and hire meteorologists to blend them together.

· Local modeling vs. National modeling

· Is it the future of the WFOs to be running short-range local models, keeping track of local conditions?

· The scientific community says yes, but there's been pretty substantial skepticism at WFOs. It's scary!

· Hazardous Weather Testbed

· Next summer, we're doing an experiment with a 3km grid. Re-initialize the model every three hours and try to build a short-range, high-resolution ensemble.

· High resolution models and rapid-update models need to happen together. Together, these can help address problems like Larry's aviation issue—a rapid updating, high-resolution model may be able to provide airlines with a reliable forecast when they need it, based on the local atmospheric state.

· If you're going to have a local model, you have to reforecast it for as much recorded history as you have. It has to verify.

· Speaking of reforecasting, at GSD, we're working on ways of packing up model code, initialization, and lateral-boundary datasets, just so we're ready when someone comes along with a supercomputer and says, “do something to help us test this.”

· With that kind of power, you can do a SREF reforecast in about two weeks.

· 30, 35 years ago, forecasters could go and flip through recent analyses, since they were tacked through the wall. There's no analogous practice today, and perhaps something is lost in this. It would be nice to retain an archive of past forecasts, so forecasters could flip back and ask, say, “gosh, how did this snow get here?”

· It sounds like this is technically possible: back up forecasts to a network attached storage device, and reconfigure AWIPS to be able to read those files.

· AWIPS 2 stores everything remotely, so this problem might go away entirely. You just pull up whatever data you want, including past forecasts.

Probabilistic Exploration Project

Exploratory work is needed to test the revised strawman forecast process and continue exploring how to forecast uncertainty.  To this end, we need to have forecast offices experiment with the prototype capabilities and provide feedback to developers in an iterative process.   

Capability Requirements

· Sites need a standard AWIPS box, new IP address to hang off your network

· Might have to ship them ensemble data

· Ingest on ALPS is the same? – might have to work on data ingest particularly real time.  Maybe disable auto update.

· Scott as contact for RPP at National Centers 

· Politically, float this past SSD Chiefs – all are behind this. Work with Doug Hilderbrand as well.

· Stage it first at one site, then go from there to include at least those sites participating in the workshop plus any other willing to volunteer.

· All prototype capabilities will be included plus mechanisms for first guesses for spread:

· Precip: Amburn method for estimating PQPF from PoP and QPF

· Temp: Kristofowitz? Method for estimating spread based on the deterministic temperature and NDFD verification statistics

· An estimation of today’s forecast spread in T based on yesterday’s observed spread in temperatures.

· EKDMOS approach for first guesses for spread

· Blend QPF coverage from NAM and areal mean from SREF

· NCEP methods

· Possible additional prototype capabilities:

· Visualizations of guidance: Gridded EKDMOS, NDFD downscaled, reforecast

· Automatic density reduction for non-ensemble data loaded on top of ensemble data (automatic model compatibility).

· Include current text products

· User-facing products?

· We should probably provide most everything from the workshop to RPP clients, so they can evaluate it further in the field.

· Forum with notification.

· Tracy's closing points:

· We like making toys.

· It's only meaningful when we work synergistically with forecasters to create useful toys.

· Great workshop.  Thanks for coming! Yay!

