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Good early morning everyone!  

What I’d like to do today is show you how FEMA and the FL Department of Emergency Management are  using LiDAR to help with Preliminary Damage Assessments on beaches.

First, I’ll explain what a Preliminary Damage Assessment (a PDA in FEMA-speak) is and the problems with getting accurate PDA data on beaches

Next, I’ll talk about how LiDAR was used to collect beach data

Then I’ll talk about the results.

Finally, I’ll talk about some ideas for the future
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Declaration Request Process
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First, let’s answer the question of what a Joint Preliminary Damage Assessment is… (Let’s call that a PDA from now on).

I want to emphasize that I’d like to do the Mr. Rogers’ Neighborhood explanation.  The official explanation that goes with this slide goes on for 3 pages and contains 100 acronyms.

But I’m open… how many people want the short explanation?  Show of hands.

How many want the official, long explanation?

OK.   So what happens is this.

Immediately after the disaster hits, the state and local governments do a quick assessment of how bad it looks and decide if they should request a Joint PDA (it’s called “Joint PDA because FEMA and the State do it together).  

If they do, FEMA and the state go out and estimate the damage and how much damage there is and whether  that is “…exceeds the capability of the State and local governments, and that supplemental Stafford Act assistance is necessary”.

The validated damage and other impact data collected, will be included in the Governor’s request to demonstrate the disaster is of such severity and magnitude.

The Governor’s request goes to the FEMA Regional Administrator and from there to FEMA HQ in Washington and from there to the President.
 

Pictured in the slide is the declaration process chain of events. 
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Public Assistance Evaluation Factors 

Estimated Cost of the 
Assistance*

 FY 2025 Per Capita Indicator: 
$1.84 (state), $4.72 (county)

 $1 Million Minimum Damages

Localized Impacts Insurance Coverage 
in Force

Hazard Mitigation Recent Multiple 
Disasters

Programs of Other 
Federal Assistance

. 
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FEMA uses these criteria to make a recommendation to the President whether assistance is warranted.

The most important is the Estimated Cost of Assistance which is compared to the statewide population to give a measure of per capita impact. 

These per capita indicators are adjusted annually.  The 2025 figures are shown here… 

If the President agrees, he or she signs a letter to the Governor and there’s a Disaster Declaration for specified counties and categories of damage.   
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Preliminary Damage Assessments (PDA’s) 
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Let’s talk about why this is important to you…

When FEMA and the State are doing the Joint PDA, they’re out collecting those estimated damage numbers.  They’re estimating dollar figures for the emergency operations, debris, damaged roads, utilities, etc. and -  most importantly – Category G engineered beaches…

The beaches are important – not just because we like them – but because they are very high dollar items.  It’s common to have beach projects with $5 M in sand loss.

It’s possible that a County could get a declaration based on one Cat G Beach project.

For example, looking at Charlotte County’s population times the per capita indicator shows that the threshold for a declaration is less than $1M

Beach projects are potentially a big deal for the counties.  

But there’s some problems… 

Look at this pre-storm photo (Hurricane Sally) from an engineered beach on the Alabama coast.
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Preliminary Damage Assessments (PDA’s) 
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Here’s the same location after Hurricane Sally.  You can see how the beach has been narrowed, and the dune has been cut.  

There was a lot of dry beach erosion here. 

You can imagine that what you do on the PDA is measure the scarp – cutting on the dune here – measure how wide the beach is (guessing the water line) and calculate a triangle at several places to estimate the cubic yardage.  Then I do that in several places. But obviously it’s not very accurate. 
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Preliminary Damage Assessments (PDA’s) 
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Here’s another issue:  It’s easy to get fooled on PDAs.  

Hurricane Dorian on Sept. 6.  This is three weeks later.  

You may say that I should get out sooner… but often the locals are still reeling…  Think about Ian in Fort Myers for example.
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Preliminary Damage Assessments (PDA’s) 
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Here’s another problem with trying to guesstimate sand loss.

This is Harrison County, MS

24 miles of Cat G Beach.

3 weeks post-Zeta. 

PDA Estimate (by me) = 24,500 CY = $1.8 M

Actual was 167,772 CY = $12.6 M

7 x what the PDA was

Surveyed sand loss came out to 0.7 IN over 24 miles of beach.

My father was a surveyor and was very proud of working with precision.  I feel his ghost kicking me every time I hand in a sand loss estimate.

So I’ve been looking for a better way… 
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Enter DebrisTech…. 

The Florida Department of Emergency Management had a contract with them to conduct pre-and post-storm surveys to assess road conditions state-wide.

The state added a task to conduct pre- and post-storm LiDAR surveys of Florida beaches.







Federal Emergency Management Agency

• FDEM asked DebrisTech to calculate total beach loss from the 
water’s edge to the top of the nearest dune.
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Further, FEMA provided a list of FEMA-eligible Category G engineered beach projects with the latitude and longitude of the endpoints and asked for the quantity of sand loss in Cubic Yards for each project. 

To be useful for a post event PDA, we asked if DebrisTech would be able to provide FDEM this information within 3 weeks of the event, which is a difficult task for a large number of beaches. 

DebrisTech was able to meet our request.  We had the sand loss quantities in 3 weeks along with photos and dry beach profiles.
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• DebrisTech used fixed wing aircraft and ground level Utility 
Terrain Vehicles (UTVs) equipped with LiDAR and hi-
resolution cameras.
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• Pre- and post-storm 
data was collected 
several days before and 
after storm impact and 
covered hundreds of 
miles of beach

• Ground control points collected by a ground level team were 
used to analyze the pre- and post-storm data.
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• The collected data was 
post-processed and 
georeferenced to the 
ground control points.

• Digital terrain models 
(DTMs) were made using 
the ground classified point 
clouds.
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• Comparing the pre- 
and post-storm DTMs 
allowed for volumes  
(in Cubic Yards) to be 
captured.
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Note the LiDAR Beach Profile you see here.  We got pre and post storm LiDAR profiles all the way from the water’s edge back across the dunes to the improved property behind the dunes.  We didn’t need this for PDAs, but it’s critical information to have for evaluating the beach for the placement of FEMA Cat B Emergency Berms. 
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Incident-Related Sand Loss (FEMA Beach)  
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So, within three weeks of the storm. We had the dry beach storm loss.

But here’s the elephant in the room… 


the FEMA beach extends out underwater for a thousand feet or more   

To the Closure Depth.

That’s the FEMA beach.  It extends from the dunes out underwater to Closure Depth.

When we’re looking at dry beach losses, we’re NOT looking at the actual sand loss.
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Closure Depth Issues
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In many cases, sand from the dry beach is deposited immediately offshore inside (shoreward) of the DOC. 

Nicole Sharp…
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LiDAR and Bathymetric Surveys for Debby

PROJECT                    LiDAR          SURVEY

S. Manasota Key               -33,890                                -32,705

N. Manasota Key               -15,280              -14,868

CCECP UBF                -140                                -12,411

CCECP NBF          -2,190                                  -1,335

CCECP SBF                        -48,580                                     -303                        
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In Charlotte county we had bathymetric survey data completed by Coastal Protection Engineering immediately before and after hurricane Debby.

It’s important to understand that the LiDAR surveys only cover the dry beach – from the dunes to the water line.

The bathymetric surveys cover from the dunes out to DOC.  

I want to emphasize that it’s not that one is right and the other is wrong.  They’re both right.  

We’re just wondering how much we can tell about sand loss from just the LiDAR.  Can the LiDAR help on PDAs?  ��One thing I do know is that the LiDAR is a lot better than my eyeball surveys.

Let’s see what we found.,,,
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 Bathymetric LiDAR

 Satellite Derived Bathymetry (SDB)

Potential Solutions…

Presenter Notes
Presentation Notes

Bathymetric LiDAR uses a blue-green wavelength of laser light to penetrate water, but the amount of water penetration depends on the turbidity.  

After storms we have a lot of turbidity both from waves and from turbid rivers entering the coastal system.  We seldom (if ever) see water penetration to Depth of Closure which is typically from 10 to 30 feet.

Satellite-derived bathymetry is the calculation of shallow water depth from satellite imaging sensors. The technology requires a sensor (hardware) and relevant algorithms (software) to derive bathymetric measurements.   The algorithm uses multispectral signal attenuation.  Good down to about 100 FT with 

 	Satellites are flying all the time so the best imagery can be chosen. 

	Apparently needs a dry beach survey

Coastal Protection Engineering did a test case comparing SDB with Bathymetric Surveys at Coquina Beach.  The SDB results were within 10% of the survey results, so this is very promising.
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Questions
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What questions do you have?
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