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... everyone wants to know about storms, how future nor'easters and future hurricanes are, are going through the change.  The scientific evidence is still evolving on that.  And it's uncertain to make projections for, let's say, a specific geographic area.  In part, a lot of these projections are based on not the climate model [unint.], climate models, but the best scientific literature that's available.  

The scientific intent is climate models might not capture nor'easters or hurricanes or these really short duration rainfall events very well.  But we can look at the literature and based on the literature, make assessments of how we think these events might change.  and again, bringing it down to that regional level, it becomes a bit more complicated, but, again, this is the best available information that we have at this time.  

And as the science evolves we're continuing refining our projections and providing the best information possible.  It's an ongoing process that really is going to evolve over time with, with new advances in the science and new understanding of our climate system.  So --

Q:
-- information.  You can go ahead.  Keep clicking.  You can actually go to the, the website, NCPC.gov/climate and you can also, and get this, this, this data set nation that is actually specific to D.C.  And at this point we're going to try to open it up for questions.  You can send it via chat on the WebEx or you can actually talk to us via the web, via the phone line as soon as our, as our, so Carissa actually helps us and unlocks it, so you guys can ask questions.

MS:
So one moment and we'll have the lines open for anyone who would like to ask Dan and Olga questions. 
FS:
If you would like to ask a question, please press *1 on your touchtone phone.  Please unmute your phone and record your name clearly.  Again, it is *1 to ask a question.  One moment please.  In one moment, for the first question.
Q:
There is a chat question on the, on the screen, Dan, it's going to be, end up being for you.  It's, can you talk more about the prediction of, and projection of future precipitation patterns?  Do have to, adequate historical data and I don't know if you can read it on the, on the chart, Dan.

A:
Sure.  I could speak of it more to the annual precipitation projections.  When we talk about just mean annual precipitation, total rainfall over a given year on, say, we project small increases -- smaller, you know, increases in the D.C. area.  The chart's showing by the 2020s is 0 to 10 percent increase, and then 0 to [unint.] percent increases by the latter two time slices.  

What's more important to consider, I think, for precipitation, precipitation projections are the extreme events and how the extreme events are likely to change in the future.  And the projections, the scientific evidence suggests, you know, more of these heavy rainfall --
MS:
It's not visible to anybody but us.  [unint.] 

A:
-- in the future.

MS:
Thanks, Dan.

A:
You're welcome.  

MS:
Do we have some questions from folks online?  Would like to chime in?

FS:
Yes, the first question is from Shirley, your line is open.

FS:
Yes, hi, good morning, everyone.  I had a question about the, the last slide on the climate projections.  There was something that said more likely than not, does that mean more likely than not to change?  And with respect to droughts, does that mean that the, the, I guess, the frequency of droughts will not change?  I'm not sure that I was really clear on what you were trying to say there.

A:
Sure.  So, with all the projections that we've provided, these terms, very likely, likely, more likely than not, they're all based on the IPCC.  These are likelihood definitions that we take from the IPCC.  And each represents, I don't have it off the top of my head, the certain thresholds.  Greater than 90 percent, greater than 95 percent, and more likely than not is, is, I'm not, it's not coming to mind immediately, I apologize.  

But what we're seeing with the drought projections is that there is a chance that more of these drought events, in the future.  And the drought events that we're talking about here would be more of the short-term drought events to be a projection, more towards the mid or latter part of the century.  I think that's the best way, and I apologize that I don't have the likelihood definitions readily available, and I certainly can provide that information in a, in a follow up.
FS:
So droughts will likely continue?  Is that what you're trying to say?

A:
I'm trying to say that there's the potential for more -- droughts will continue.  What we're saying is that there's a potential for more droughts in the future.

FS:
Okay, thank you, Dan.

A:
You're welcome.

FS:
And again to ask a question, please press *1, please unmute your phone and record your name clearly.  One moment please.

Q:
There's, Ken is trying to get all of the questions organized that are coming through the chat.  One that I could read clearly was the fact that, can we, what is New York doing and can we adapt as a template for our work here?  And that's exactly what NASA has actually done.  

We've used the New York template and have, and are using it, to, to do our work at, at the Centers, and it's part of what we're working with GISS and with the Science Mission Director to get all of this out to the community and if, you know, work with us on our different workshops that we're trying to hold here.  And that's exactly what we would do, we would actually follow the New York model.
MS:
Right, so, one of the earlier questions mentioned had several parts to it.  One of the parts of it was, do we have adequate historical data to predict and project precipitation patterns for D.C.?  Another part of it is, are there any model or methodologies, and will NASA be able, in the future, to get, to project and predict precipitation patterns for the D.C. area?  

How did NASA come up with the changes in average annual precipitation for the handout, Adapting to a Changing Climate, Federal Agencies in the D.C. Area?  Dan?

A:
All right.  Let me see if I could go through this piece by piece here.  Washington, D.C. is fortunate, it does have good historical climate data within the region and in the city itself.  Reagan records go back for quite a number of years and then Beltsville, we know we have the 100 year station there.  So we do have adequate data available to assess trends in annual precipitation or average or seasonal precipitation.  

We have to go to a daily data set which should be available at both of these sites to project any, or to develop any trend analysis of how the extreme events are changing.  The second part of the question, within our methods, not to go too scientific here, what we do is we look at a model.  For a given model there -- models future precipitation for a 30 year time slice compare it to the, the baseline of that model for precipitation, and present the change as a percentage change.  

And we do that for all 16 models for the three scenarios, so we have a total of 48 outcomes, and then we're predicting, projecting that -- we're showing the range across all those 48 values.  So that's the range you're seeing in the handout for the change in average annual precipitation.  We do do some work on how extreme precipitation may change.  Right now our methods are limited to applying changes in precipitation to observed data sets.  


However, we're working on revising methodology as new kinds of model data becomes available to explore alternative methods of how extreme precipitation may change.  It's difficult to take the output directly from the climate model, but we are constantly advancing our methods.  That I think this is one area where we'll likely be seeing improvements over, over the next year or so.
MS:
Thank you, Dan.  Let me pick up on another question from online.  Scalable projections are usually based on global climate models for open ocean.  So near the projection is at the mouth of the Chesapeake Bay.  Are the projections you provided for D.C. extrapolated to the long term NSL data or NOAA's game point gauge?  And I'll add that Hank's point is that the southern tip of the Washington ship channel, which I think is the location you use for the tide change information.

A:
I could just, as far as I know in the tidal basin.  I don't know the exact geographic point of where it is.  But in regards to our sea level rise projections for D.C., we are taking the nearest model grid box which is going to be further down towards the coast for our model based components.  Our sea level rise projections combine model data and also a local observed term or land subsidence.  


How land is either rising or sinking right in the Washington, D.C. area.  So we have that land subsidence term for Washington, D.C.  And it is incorporated into the projections.  So while we're not seeking, in the climate model grid box that's exactly over Washington, because it's such a small border area that a model wouldn't capture it.  We are making the projection localized.

MS:
Thank you, Dan.  I think that completes the questions which have come in via chat so far.  Are there voice questions we can take at this time?  Okay, second call, anyone else with a question either about the science or a comment to make?  Any contributions about, about how this workshop and webinar process is going to unfold?
FS:
Again, to ask a question or make a comment, it's *1 on your touchtone phone.  We show no questions at this time.

Q:
Okay.  Well, I guess that means that Dan and I spoke very well.  Wait a minute, there's another question here on the chat box.  Hold on.

MS:
I'll read it, if that's okay.  I think I heard that you downscaled temperature and precipitation based on the gauge at Beltsville.  I would be concerned that it's not representative of downtown D.C. since Beltsville is probably outside the zone that experiences the most sea island effect.  Did you attempt to downscale using other stations?  For example, National Airport, or a regional composite.  

NOAA's Atlas 14 for the region develops a regional estimate by applying [unint.] technique called L Moments [ph.] to determine if stations are homogenous across the region.

Q:
The temperature and precipitation projections are for the grid box that's directly over the downtown area of Washington, D.C.  The only time we use Beltsville is for the observed historical temperature trend.  In all the projections in the handout of temperature and precipitation projection, they are specific to Washington, D.C.'s grid box for the mean changes.  And then it's the grid box applied to the observed data from Reagan Airport for the extreme event projections.  So we are focusing on that area specifically.

MS:
Thank you, Dan.  Would it be fair to say that we did or did not adjust those projections for the urban heat island effect, just so that the audience knows how to interpret our projections?

A:
To the best of my knowledge there's no correction that's being applied to the projections for the urban heat island.  The climate model's not going to know that it's looking over the city, in particular that area.  We've had some recent discussions of how we can refine our methodologies to capture the heat island, it's obviously important to consider the heat island effect when, when using this data as well.  

The heat island will be somewhat reflected in the extreme events, in the extreme event projections because that data is coming from Reagan Airport.  If you were to put, you know, if you look at the mean changes, the mean changes from the climate models may be very similar between Reagan and Beltsville.  But the actual underlying data, the observed climate data, could be quite different outside of the city.  

So there may be much fewer days over, over 90 degrees.  So the urban heat island is being captured to some degree within, within the observed projection.

Q:
And, again, you know, one of the things I said at the beginning is that we need to bring some of our local knowledge of the area and some of our common sense and overlay it over the activity.  You know, the, a lot of the adaptation and risk that we're trying to, to alleviate are things that are designs and processes that we don't need 100 percent accuracy in.  We need to understand trends and issues so that we can define the risks and the likelihood of that risk, those risks.  

And then we can begin to plan for how to adapt and make our cities, location centers, resilient.  And so that's, that's the, that's the key.  It's wonderful to have very specific data, but it's the trends and the, the outlook, the likelihood of things, that's the risk that we have to look at.  And that's the, that's what we need to begin to use as we plan forward.

MS:
Thank you, Olga.  Dan, we have another question.  What kinds of forecast tools are available that can predict the hourly precipitation of approaching storms.  Very extreme short bursts types of activity.

A:
You know, this gets into the meteorology of things, in the shorter duration, short duration weather forecasting.  It's a bit beyond my knowledge, you know, to what tools are available to predict such short-term events, you know.  I think you know, just off the, you know, the top of my head, you know, this is really, advances in radar and other types of technology that could estimate rainfall rates from oncoming storms.  But it's more on the meteorology side of things.

MS:
All right, thank you.  And we have a question about storm surge scenarios.  The question says did you look at a possible range of storm surge scenarios or Potomac River flood scenarios, since the flooding could come from inland?

A:
We did not run any, any storm surge scenarios or flood scenarios directly.  What our experience has been is we, we have done some of this work in your city because we have some of the underlying data.  I'm not sure in terms of availability, but we -- you use the sea overrides projections at the start there, but we did not run storm surge scenarios for D.C.

MS:
Thank you.  Okay.  Any additional questions?  Either by voice or by chat?  And I think it's time to wrap this discussion up.  My name is [unint.], I coordinate master planning for NASA and I've been facilitating this discussion, and many of the climate workshops that we have held at NASA.  We've built on that New York City model and expanded it, and we look forward to working with you all over the coming months.  

We have an upcoming webinar in, next week, about how to begin to assess what your key vulnerabilities are and subsequent workshops to discuss those vulnerabilities.  We look forward to your participation.  We encourage you to alert the colleagues in your organization that may be most interested in this, but who perhaps couldn't join us today, that we will be archiving the recording of this webinar.  

And our scientific and institutional experts are available to answer questions in a reasonably prompt period of time after this webinar is posted, for anyone who has an additional question.  I see that one more question has come up, and so we'll certainly take an advantage of the webinar to address it as best we can.  So the question, Dan, is, is there available information on storm frequency?
A:
To my knowledge storm frequency, it's probably out there, we haven't gotten it, but it should be available in the data record.  Usually in our projections this is something that I'm not responsible for preparing, but it could definitely be looked into.

MS:
Okay.

Q:
And if you look at intense rainfall events, it is likely to increase for our area, so, and, and the, again, for planning purposes, if we know we're going to get more intense rain events, now, to me, that's a storm.  But if you're talking about hurricanes and, and, and that kind of activity, that Dan talked about earlier.  That we really don't have that information yet, we're getting there, but it's not there yet.  

So if you're talking about intense events, they are due to increase for our area.  So, so that's, I'm not sure which you were asking for.  If you're asking about hurricanes, we don't have that data yet.  But if you're asking about frequency of intense rainfall events and local storms, [unint.].

MS:
So one of the good things that I can report that NASA brings to this process in partnership with the Metropolitan Washington Council of Governments, the General Services Administration, The Smithsonian and the National Capital Planning Commission, is that the scientists that, that we have at our Goddard Institute of Space Studies will join us for the workshops here in person in Washington, D.C.  


And so we'll have additional opportunities to interact with them, to understand how their projections have been made, and to gain more of their expertise about how we might best apply this.  In that process we're counting on this community to bring to their attention the areas of research and extra clarification that are most important to us as institutional stewards so that they can be incorporating this into their thinking and planning as we go forward.  


Okay.  So one more question has come up.  Who can I contact to get information regarding the availability of precipitation forecast tools?  While I'm not certain we have the answer to that question at present, we will certainly record it and, and respond to Anthony Monday, the requester, as promptly after the, after the webinar as possible.  Dan, anything to share in that direction?
A:
The only thing I could possibly say is that it probably could be through National Web Service.  That's the only thing that comes to mind, but we can look into it.

Q:
The other thing that I kind of got from our discussion and I may be way off key, but -- is that you would love to be able to see how, what the storm surge events, what would it look like for a storm surge event.  


And …
