Virginia Tidal Issue
Purpose:   During a joint telecon with Sanborn, Dewberry, EROS and NGP headquarters it was decided that the lidar points which are tidally inundated should be reclassified in an appropriately named category separate from ground.  This report will evaluate the existing NED elevation data and determine how the raster elevation should be delivered.
History:  Dewberry ‘s Overview
The Sanborn Mapping Company collected 663 square miles of LiDAR for the Eastern Shore Virginia (ESVA) LiDAR project. Deliverables for this project included the LiDAR, breaklines, and Digital Elevation Models (DEMs).  
The entire coastline of this project area, which consisted of Accomack and Northhampton Counties, is tidally influenced. Differing tide levels can cause elevation changes within one flight line and can cause substantial elevation changes between flight lines. There are many low-lying islands off the coast of Accomack and Northhampton Counties (see figure 1 below). Many of these islands are only exposed at low tide. This caused some discontinuity in the data from one flight line to the next when an island is exposed in one flight line but inundated in the neighboring flight line.
In addition, varying water levels in marsh or vegetated areas can affect the return of LiDAR signals to the sensor. Some LiDAR signals may show a greater absorption in wetter marsh areas compared to drier marsh areas. This greater absorption before the LiDAR signal is transmitted back to the sensor can translate into lower elevations. Or, some LiDAR signals may reflect off of the thin water layer covering or partially covering an island rather than reflecting off of the “ground” surface. The LiDAR could potentially show different responses between adjoining flight lines in marsh or wet areas such as tidally exposed islands, depending on the tide levels.  
Some of this variance in the LiDAR return signals may result in an elevation step between adjacent flight lines. These flight line ridges that occur in marsh like land cover types were not held to the USGS 10 cm relative accuracy specification for adjoining swaths as the flight line ridges do not occur over “true” ground.







EROS’s Recommendation for Delivery
1. The lidar points representative of tidally inundated areas should be reclassified in an appropriately named category distinguished from the ground classification.  
2. The raster data must join together seamlessly.  When the sample rasters were mosaicked together there were 2.5-3 meter gaps along the horizontal seamlines.  
3. The recommendation is to use the new lidar tidally inundated class, created in recommendation #1, when generating the bare-earth elevation surface.  The present NED layers already have very questionable data over these low-lying islands as shown in the figures 3-6 below.  Since there are already inconsistencies and anomalies in the present NED I feel it is appropriate to use this less than perfect data.  Unfortunately, this is a case by case decision depending on what we have available in NED.  Bottom line it is essential to have tidal coordination specified in the contract.
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[bookmark: _GoBack]Figure 1  Sample lidar point cloud and how we anticipate the resulting bare-earth elevation data

Figures 2 through 6 are examples used by EROS to support the above recommendations.
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Figure 2 Virginia coast with red boxes indicating visualized areas below
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Present NED 1/3 arc-second shaded relief	   Lidar sample area shaded relief
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Present NED 1/3 arc-second elevation raster    Lidar sample area elevation
Figure 3  Comparisons of the existing NED 1/3 arc-second data and the lidar sample data provided
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Figure 4  NED 1/3 arc-second additional area of questionable data
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Figure 5  NED 1/3 arc-second additional area of questionable data
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Figure 6  NED 1/3 arc-second additional area questionable data
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Additional Area Figure 4
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