Protocol Development Meeting of NCBN & CACO Prototype Park

SESSION 3 – COASTAL GEOMORPHOLOGY MONITORING
1/13/04  
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All PowerPoint presentations should be available on Network web site

Update on Network Monitoring Program Development – Mark Duffy (PowerPoint Presentation)
It is useful to think about indicator Vital Signs for ocean systems separate from estuary systems.  Also, terrestrial separate from marine.  I recommend starting with ocean terrestrial features – shoreline position, general beach topography.   

Shoreline position: historic/current method is 2d GPS.  Other methods are aerial photography (using the wet/dry line) and LIDAR.  There is the Potential for future 3D GPS.  3D GPS involves driving a zigzag line, so need to ensure compatibility with historic 2D data sets.  
General Beach Topography:  Beach and dune profile, position of dune crest and toe. LIDAR is the optimal method, as it creates Digital Elevation Maps (DEMs) that can be easily analyzed.
Data collection: Network contractor with LIDAR, digital aerial photos and other platforms on one plane.  NASA would like NPS to provide support for their flights (operate GPS on the ground as a ‘base station’ control), as part of the partnership.  It has helped in the interaction when NASA sees NPS as a partner rather than seeing us as hiring them as a contractor.  

Ocean parks were flown in 2002; estuary parks will be flown in 2004.  

It would be nice for us to take on the data analyses and mgt. tasks, using shared methods etc… from NASA – maybe through partnership with North Carolina?

What’s next? 
· Schedule  - sampling design by end of summer, trial in fall 04

· Decision on indicators needed – ocean beach?  What about estuarine and river systems
· Budget – What can we afford?  need estimate 
· Sampling design development for each park.  What where when how – each park prob. a little bit different.  Need to set up with each park’s staff

· Staffing for implementation – build in park capability where possible.  Useful e.g. if there’s a storm.  A Network team may be useful

· Sampling protocol development / refinement
· Data management.  How do shoreline and DEM data fit into Access model? (could have 70 million points for DEM).   What about ESRI geo-database? (can it handle raster data?) 
· Data analysis and reporting.  Work with cooperators.  Arty working with parks on ‘toolbox’
· Integrate geodetic (3D) GPS into park and network operations?
· Continue with NASA/USGS on LIDAR and other airborne activity and data products

· Work with parks to inventory and assess ground control networks -  the high resolution products will be less useful if the ground products are low resolution, e.g. from quad sheets.
Bryan – we have to go with Arc GIS, as all of our parks are or will be up to speed on this.

Norb – I want to reiterate the importance of having established reference points / monuments.
Beth – what about when USGS and NASA move on?
Mark D – I think we should keep one foot in the research world with them, as they will keep working on 
development of products that we may want to use

Protocol specifics
Beth – I am unclear on how all of this is going to fit into the protocol outline that has been discussed.

Mark D – At this point we are planning to work on two protocols: (1) General beach topography using      
either LIDAR or field surveys using geodetic GPS (2) shoreline position.  

Bryan – we should be able to do protocols for shoreline change, and at least the basics for beach 
topography with LIDAR, maybe just for topography if not on the dune features.

Mark D – I agree that the value added products are not ready yet

Bryan – Also, Mark can do other work in parks when LIDAR is being collected.
Beth – It sounds like you’re a little bit everywhere, so maybe after getting the LIDAR for all parks, you 
can work on the ground control points, and the protocols.
Carrie – what specifically would be written up?
Mark D – change detection in elevation across the entire beach surface, e.g. where dunes are being lost or 
gained.  Also change in horizontal shoreline.
Norb – Dune features can be so important, I recommend including at least the windward toe and crest.
Mark D – I don’t know if we can include those dune elements in the protocol at this stage.  
John – how often would you survey the horizontal shoreline?
Mark D – twice a year, to try to determine seasonal variation.  
Norb – We would want to know what the degree of seasonal oscillation is, and what are the degrees of 
change associated with events? To determine the variation it will take years of data sets.

John – why not use the scarp toe as a more reliable measure of shoreline, as the water line is so dynamic?
Norb – Yes, I recommend taking advantage of the scarps.

Bryan – for the protocols, we don’t need to outline how each park might use the data sets

Mark D – yes, for the LIDAR the data collection would be the same, but GPS is part of the protocol for 
shoreline change, and there would be differences if you are using different features.

Carrie – Should we have some standard questions that we’re going to ask every time we do the analysis?
Mark D – yes, like where are we gaining and where are we losing?  That is some of what Arty’s doing.

Mark A – Are we trying to develop a predictive model that will tell us where to expect gain or loss?
Mark D – there’s no plans to develop a predictive model. 

Bryan – at the last meeting, we were told by the experts that there is just too much that we would have to know for it to be predictive.  The idea would be to detect what areas are changing, how much, and that may initiate a park-sponsored project to understand why.

Norb - this will allow us to understand which areas are more critical than others to watch.

Bryan – it could be used also for more mundane things, like location of facilities.

Mark A – It is important to ground truth the products from LIDAR.  It is timely now to plan the field 
portion of that.

Mark D – I agree. If they fly CACO in fall 04, we should do ground sampling concurrent with the flight

Update on Monitoring at CACO – Mark Adams
General Beach Topography and Shoreline change - the primary difference is that we have transect data from 1888, and then the same transects were done in the 50’s.  We’re using GPS to look at shoreline, beach crest, dune crest, and bluff toe.  Hypothesis of Graham Geiss is that there is much less variation at the toe of the bluff than any other features. It is a really good fit to a simple polynomial curve, and we are using that to determine the accuracy of previous surveys. We are trying to re-sample the transects. Another component is to extend the work off shore, as Graham’s transects go as much as 100 m offshore. We’re proposing to try to use some dating methods, to hypothesize the origins of the materials at Race Point Spit, trying to develop a predictive model.  
Pros and cons of ground surveys, GPS, and LIDAR
It is hard to see how GPS high tide shorelines would fit in, since the rest of the information has its own

integrity.  We also have 10 years of Jim Allen’s GPS shoreline data.  It may make sense to look at that and see if there’s anything that can be extracted, or if there’s too much variation, as part of a test of the validity of the protocol (horizontal shoreline change using high water from GPS surveys).
Carrie – that would seem to be an important part of the protocol development

Arty – we have the Allen GPS data for CACO, ASIS, and GATE (+ another?)
Bryan – yes, that is worthwhile.  Arty, would that relate to any of the work you’re doing for your thesis?

Arty – yes.  One of the things I’m working on for the GIS toolbox is a way to navigate those data, like 
what year and what area do you want to look at, doing analyses for ASIS
Beth – this is one protocol that we didn’t base on CACO, but rather on ASIS, so the narrative would be 
written based on that.  
Carrie – the shoreline position protocol was based on Jim Allen’s data for a number of parks.

Mark A – what jumps out for me is (1) the importance of selecting sites for data collection over the long 
term; and (2) the importance of on the ground features.
Charlie – those transects have been around for 100 years, and where is LIDAR going to be in 100 years?  
At ASIS, every km there is a long term data set for the beach profile.  I think we should continue 
with LIDAR etc… but also have some on the ground control points and do those also.

Mark D – I agree. Both as QA/QC for the LIDAR, and in case something happens with LIDAR.

Carrie – we have the beach profiles, as does ASIS; maybe the Network should do that for all the parks?

Bryan – yes, that would be great, but ASIS takes 2 people 2 months to do theirs. Maybe there should be 
inventory work for all the sites.  If we are flying every other year, we could select one park to do 
ground profiles for.
Charlie – then you could also collect ground-based data, like vegetation, structures, etc.

Mark A – the ground profiling is also something that park staff could do

Charlie – or it lends itself to the network team approach

Estuarine / bay sides’ shorelines
Charlie – the estuarine parks’ shorelines seem up in the air.  We should be looking at those shorelines.

Norb – the baseline will respond more to sea level rise. The potential for impacts to park infrastructure is 
probably greater on the bay sides than the ocean sides, also.
Mark D – I was thinking that we can’t do it all at once, and that we are picking off the ocean sides now, 
then would move on to the estuarine shorelines.

Bryan – I think we have to approach it like that.  

Water level monitoring / tidal gauges
Norb – Sea level rise is such an important driver. In some parks, there is some sort of station that does this 
monitoring.  Is there any way to get these into other parks? 
Charlie – we go to the closest tide gauge to get data.  We always talk about the need for a tide gauge.  One 
way is a water level recorder, a pressure transducer box, with a data logger or satellite.

Norb – the instrument is not expensive, but the ability to manage and report the data is a trick. You also 
get other measures that have other applications, like the extent and duration of flooding.
Bryan – so we would need half a dozen tidal gauges for the Network?

Charlie – it would be nice to have more than one per park, but that would be good to start.  NOAA won’t 
put them in for us, because they’re eliminating some of theirs. I would do a small coop agreement 
with a CESU, NOAA or someone else to investigate the most reliable method to measure sea 
level, the current distribution of gauges, and the priority of needs for Network parks.  

Bryan – we need to know from CACO where you would want these.
GIS Toolbox for Coastal Geomorphology – Arty Rodriguez (PowerPoint Presentation)
Protocol and Report development for 04

Bryan – we have prioritized the Vital Signs - the horizontal position of shoreline, and coastal topography.  
Also need to include in topography something integrating the total station / beach topography 
transects.
Charlie – There are 3 questions: (1) What is the change in shoreline position over time?

(2) Where is the elevation and volume of the coastal features changing?

(3) How is sea level changing?  

Bryan – is sea level really something that will be a separate protocol or just ancillary data collection?

Charlie – we should be collecting sea level, groundwater level, and rainfall data for every park

Bryan – I’m all for paying someone to get those data into our overall program, but I don’t think it’s 
possible for the Dec 04 Report.  They can be added to the list of items that we want to 
incorporate.  We are having someone do an analysis of weather station inventory, and Tonnie 
Manero and the ARD have a list of where all the NADP stations are.  We will get 3 reports this 
year, not protocols, to assess the Network for weather stations, for hydrology, and we will add 
one for sea level.  

Horizontal shoreline position methods revisited
Bryan - The most important protocol would be the horizontal beach position.  
Charlie – there has to be some discussion as to why to do GPS method as opposed to aerial photography.

Norb – GPS is better in terms of accuracy as well as cost and convenience

Marc – will the analysis of the 10 years of Jim Allen data be done as part of this?
Carrie – I was thinking of looking at those data to help determine and justify how and why and how often 
we will be doing the monitoring

Charlie – Jim did that as part of the draft protocol for CACO

Bryan – the idea is to use Jim Allen’s draft as the working document.

General Beach Topography revisited
Bryan – the second protocol is the pattern of topographic change in coastal systems. 2 types of 
methodologies - one would be ground surveys (including the background of where they’ve been 
done) and one would be LIDAR-based 
Sara – would we as a Network be writing the protocol for ASIS to do their topographic surveys?

Marc – I would think so, if the Network is going to establish this method for every park as part of the 
overall protocol, with an initial inventory of each park then monitoring at a determined frequency
Bryan – I think we might want to tie the frequency to LIDAR

Norb – these are all mechanisms by which topographic information can be derived.  The protocol could 
be a stepwise approach – e.g. a process to establish monuments to set up transects; ground 
surveys, and LIDAR information collected.
Mark D – I would recommend we do some transect profiling on a regular, fairly frequent basis, maybe 
every other year.

Mark A – they should be targeted. We have over 200 transects, so we may not be able to do them all even 
every 5 years, but in highly dynamic areas or where there are e.g. facility concerns, we should 
probably do it every year

Mark D – we should write up a LIDAR protocol, and a transect protocol

Mark A – you could add in information on the variability of the data with each method, etc
Charlie- does ASIS have protocols written up for their topographic surveys?

Mark D – they have something

Charlie – I would use ASIS data to try to determine the necessary sampling frequency and sample density. 
Come up with a grand scheme from ASIS, then customize for each park.

SOP changes 
Susan – When you go out in the field and you realize something didn’t work and you redo a method, how 
do you determine when the SOP changes and link it back to when it changes?
MJ – if it’s a minor modification, like temperature data with a thermometer instead of the YSI, that just 
goes in the notes.  The procedures have to stay the same during the field season anyway.

Carrie – Major changes will also be in the monitoring report, so there’s not only the SOP to track these 
things. Also, sometimes a method is determined in the field that may change the procedure, in 
which case the field crew can collect data using both methods, then do the analysis later to 
determine which is better.  

MJ – The main person in charge of SOPs/Protocols should review the protocols at the end of each season.

Charlie – for the Salt Marsh protocols, that’s written up as part of the protocol.  
END OF MEETING…
