Christina Lindemer:
Good afternoon and welcome to the Interagency Sea Level Rise Panel Discussion hosted by FEMA Region IV and FEMA Headquarters.
I'm Christina Lindemer a coastal engineer in FEMA Region IV and your moderator for this discussion. We are very pleased to have six great representatives from Federal agencies joining us for this call. They will be providing insight on what their agencies are doing to analyze the impact of sea level rise.
I want to give a short introduction of all of our panelists that will be speaking today. For more details on each of them, please see the agenda that was associated with the meeting; goes into much further detail on their backgrounds.
Joining us from NOAA is Doug Marcy who is a Senior Coastal Hazard Specialist. He has been with NOAA for 12 years working on flood and sea level rise mapping projects, storm assessments, and coastal hazard assessment projects.
OK. Thank you. Can you hear me ok? I appreciate being asked to try to present on everything NOAA's doing with sea level rise and lake level change. So a lot of stuff, a lot of slides here, so I will try to go through this pretty quickly. One thing I did want to point out is that I was formerly with the Coastal Services Center. The Coastal Services Center within NOAA Ocean Services been combined now with the Offices of Coastal Resource Management. We are now called the Office for Coastal Management. You might have seen that on my bio and wondered why the change. There's a pretty big coastal inundation story that NOAA has to deal with. NOAA's a very diverse agency and for sea level rise type information, we do everything from you have observations in the form of NOAA tide gauges where we've collected water levels in some cases back 150 years. In the case of San Francisco the oldest tide gauge we also employ satellite technology - satellite altimetry to measure the height of the ocean surface. A lot of that data has gone into modeling sea level rise projections, looking at what has happened historically using tide gauge data, and then more recently since 1993 employing that satellite altimetry to get a better handle on what's happening globally with sea level rise. We also work on tools to try to visualize the impacts, potential impacts, on the ground in terms of the inundation impacts. And we also address forecasting and warning for things like storm surge. And we're constantly trying to apply better social science type information and produce more visually appealing and action-based products that folks can make decisions.
A little about the sea level rise contribution as part of a National Climate Assessment, the third assessment, a panel was put together led by a NOAA colleague of mine Adam Parris. This was the group that was on that. They published in 2012, global sea level rise scenarios for the US metro climate assessment. That ended up kind of being the first sort of agreement amongst agencies for potential sea level rise scenarios. Of course there are a lot of scenarios out there. They're all very similar. Kate will probably talk about the ones the Corps of Engineers use. There's the one from the National Research Council in California as well. These are the scenarios, again I'll talk a little bit about scenarios, but there are four of them. These are globally, global scenarios. We also know that regionally, they vary regionally and locally. The lowest one is basically extrapolation of the existing curve or the existing trend if you will. The intermediate low is based on just basically the models looking at only ocean warming. The intermediate high scenario is sort of an intermediate scenario looking at moderate ice contribution. And then the highest is based on a large amount of ice contribution. Again a little bit about scenarios: they're trajectories of the environmental change for the purpose of risk and vulnerability assessment to inform the development of robust adaptation options. They are not projections of what are going to happen and they are not formed under the assumption of reducing uncertainty. It's very important to keep that in mind. I think you're going to hear that over and over in the presentations today, the importance of scenarios. And of course one thing we encourage looking at these curves is not to pick one particular scenario. The reason you want to use multiple scenarios is if you're forecasting the future you take a look at what we know today and try to extrapolate that out. With all the different variables and uncertainties we could end up with a lot of different outcomes in the future, so it'd be best to plan for those now. And one of the things we talked about is to use what's called risk tolerance. And that is, for an example, the lowest scenario is maybe appropriate where there is more tolerance, for risk. Projects with a short life span, planning areas that have more flexibility to make alternative choices in the near term, but the higher scenarios would be the ones you'd use for less risk tolerance, situations where there's little tolerance, long life span projects where we're spending a lot of money on infrastructure that we want it to be around and last a long time. So, this is something to take into account when we start talking about building resilience in the future. We work a lot with state, regional and counties and these are just some bullets I put together to kind of capture what they're asking us as a Federal family. They're looking at assistance with collection of standardized highly accurate elevation data. Elevation data, I'll talk about in a moment, is very important; authoritative information on historical water levels and trends; and also vertical datum information. Datums are super important when it comes to mapping sea level rise. How to do the mapping itself, the methods and standards, looking at some simple tools from us to show the impacts. And more recently, how every day tidal flooding is going to become worse and more frequent and not so much the big events, like the 100-year floodplain, but our everyday, monthly tidal cycles are going to start to impact coastal communities.
A little bit about elevation data, this graphic just points out for you if follow from left to right with me, the importance of using high accuracy LiDAR based elevation data to do sea level rise mapping or any inundation mapping. And you can see the difference. LiDAR based products are much better at capturing this. This is an example of using high resolution on the left and looking at some of the older products. We see a definite difference in the inundation footprint and obviously you can see the pink up here shows the difference in the uncertainty there, too. So it's important to get a good handle on what the elevation of the land is and you have to also know to have good geodetic control to be able to capture that before you start doing the modeling and the mapping to be able to show the impacts. Elevation data has been deemed one of the most important data sets in doing flood mapping and can introduce the most error. We provide some tools through NOAA to try to capture where do we have elevation data. We have this United States Interagency Elevation Inventory. We partnered with FEMA and the USGS to keep this up to date and to show areas where elevation both LiDAR, topography lidar, bathymetry lidar, and as well as traditional bathymetry.
Also NOAA keeps track of the tidal gauges through the National Water Level Program. [00:23:47] [unintelligible] stations and produces trends, sea level rise trends, at those locations to get a handle on the relative rates of sea level rise which is a very important data set that goes into things like the Corps of Engineers calculator to get a handle of what's going on locally with subsidence and other factors. Another key tool that can be used especially in mapping is something called VDatum, which is something when you’re transforming datum back and forth between our traditional orthometric datum. Those are the datums we use for land based mapping versus our tidal datums, which we use to capture tides like mean higher high water. Tools to be able to do this become critically important when you're doing mapping and identification of flood risk. We have some tools using some of this data and some of the information and one is called the Sea Level Rise and Coastal Flooding Impacts Viewer. It looks at from 0-6 feet above mean higher high water. We show you potential impacts. It does use a bathtub approach, where it does use the mean higher high water surface out of the NOAA VDatum model. I won't spend too much time on that but the URL is there. You can check that out. I did mention in my title that we’re also looking at lake levels, and we just released a lake level viewer for the US Great Lakes. That looks at plus six feet above the long-term average lake levels. But also minus six feet because they have water levels that tend to go up and down in the Lakes. And it's kind of uncertain what climate change is going to do in terms of future lake levels. So getting a handle on that obviously affects navigation. Ships are not able to carry as much cargo, when the water levels are lower. So it does definitely have an impact and we can't forget that the Great Lakes are part of our coastal system as well. We have a lot of folks using data out of these tools. We have a lot of partners some of which are on the call here. Just to point out some examples, the National Hurricane Center is using the digital elevation models we've been using to create these for some of their surge, storm surge warning products. We've had the Department of Energy start to use this for assessing their facilities. DOD has been using them to look for some BRAC, that's the base closure and navy base acceptability, as some examples.
So yeah, I think Hurricane Sandy was definitely a turning point, as Mark said. A lot of interest in what is climate change doing to make these storms worse? A lot of public awareness, just as an example, we have the Battery in NY. Sandy was estimated to be over a 1600-year event and obviously was the second most costly storm except for Katrina. The maps that Mark was mentioning, we were able to work and use these global scenarios I was mentioning. But also worked with a New York panel on climate change to provide information that shows what is going to happen with the future expansion of the floodplain when using these different sea level rise scenarios. So we used, as Mark said, the bathtub method because we were doing it fairly quickly after a disaster, to show the expansion of the floodplain with the addition of additional elevation of the sea level rise scenarios. And then the Corps of Engineers built the ability to use the different, either the sea level rise from the Corps or NOAA, to be able to get vertical information at a specific location to see how much potential free board you would need to put into a structure for the first floor elevation when it was being rebuilt after Hurricane Sandy. We had a lot of use of this tool. It affected over 16 local laws, natural Hazard Mitigation Plan in lower Manhattan, the mayor's office used this data quite often, and it went into beach replenishment and dune construction, and was used by the ConEd Power Company as well.
So a couple of other things and then I'll finish up. I just want to let you to be aware of, one of the things that we've been contributing to, the Climate Data Initiative. This is part of the President's Climate Action Plan. The first rollout of Climate.data.gov was in last March, March 19th. And we have a coastal flooding theme in there. And we've populated it with a lot of the tools, some of the ones you've seen on the call today. Data tools, it accesses part of Data.gov with climate type data as a sort of a search function and there's maps and things like that and we've been populating information from, not just NOAA but other agencies. The tools that they have in there, there's tools from the USGS. There’s tools from EPA. There’s tools and data from FEMA in there as well. And the Corps of Engineers calculator is also in there.
One of the other resources being built through the Climate Action Plan is something called the Coastal Resilience Toolkit. NOAA has been taking the lead on that. NASA has actually taken the lead on the Climate Data Initiative, the Climate.data.gov. NOAA's working on this product. It's not released yet. It will be at the end of the month. There's a coastal flood risk section of this. We've been bringing together a lot of the agencies and experts to add tools, add case studies and provide a sort of a road map, if you will, for leading towards resilience including this kind of step-wise process people need to take. So be looking for that to come out towards the end of the month. And that's going to be continually be updated. Just real quick, Mark mentioned the Technical Mapping Advisory Council, NOAA does have a representative on that. It's the head of the National Geodetic Survey, that's Julianna Blackwell. I'm going to actually be helping to staff her. So obviously, NOAA will be at the table providing the best available climate science. Hopefully for them to be able to make decisions on what to do about sea level rise and the future rise in flood risk. NOAA and some of my colleagues, including Steve Gill and Billy Sweet with NOAA have been providing a lot of information and subject matter expertise to the Corps of Engineers to their civil works programs. Some of the things Kate's going to talk about, there's a couple of reports out there that we've done on field rise, both more technically and also sort of at the local level for a planner to take into account when they're doing local planning. 
[bookmark: _GoBack]I think this might be my last item, Kate's going to get into this. There's a lot of information coming out now you'll probably see several published reports about nuisance flooding. Just pointing out a couple, NOAA has a report Kate's going to talk about. But a lot of these studies are based on, there's one with The Union of Concerned Scientists just did and also Reuters,  starting to look at the fact that we've gone above, we have certain thresholds that were starting to break, in terms of the number of events and shallow coastal flooding events we have. With just this last weekend and of course we had a big perigean tide or king tide and the public is starting to really take notice of this. So is the media. And I think this is sort of the canary in the mine for people in terms of we're actually starting to see the first impacts of sea level rise. It'll be interesting to see where this goes. There's a lot of potential here. This is not really captured in the current National Flood Insurance Program because this is the type of flooding that is not related to riverine or traditional coastal flooding. Thank you. I'm sorry had some technical difficulties hopefully we can resolve that and I will stop sharing my screen. There's my email address if you'd like to get in touch with me.
Christina Lindemer:
Great! Thank you, Doug.
