














Figure 4. Maps of lands vulnerable to a 1 meter sea-level rise. (A) and (B) cover Beaufort County, North Carolina. (C) and (D) are detailed images of the city 
of Washington (area within the white box on B). (A) and (C) are derived from 1 arc-second NED (30 meter DEM source). (B) and (D) are derived from 1/9 arc-
second NED (lidar source).

a more detailed delineation, and map users can be certain that it is 
an accurate delineation of the 1 meter inundation zone.

The increased spatial detail of lidar elevation data, as well as 
its improved vertical accuracy, provides enhanced topographic 
information that is advantageous to sea-level rise impact studies. 
The North Carolina lidar collection includes fine-scale features 
such as drainage ditches and dikes that often are not represented in 
coarser resolution DEMs. Such features are important for modeling 
the propagation of rising water levels onto the coastal landscape 
(Poulter and Halpin, 2007). The presence of such detail in the lidar 
elevation data allows not only accurate mapping of zones below a 
given future sea level but also examination of hydrological paths 
that continually rising water will traverse as inundation advances.

CONCLUSIONS

The requirement for using better data for improved assessments 
of sea-level rise impacts has been recognized and documented 
(Marbaix and Nicholls, 2007; Poulter and Halpin, 2007; Small and 

Nicholls, 2003). As demonstrated here, the increasing availability 
of high quality lidar in coastal areas will allow for improved 
assessments to be done over more areas. As more lidar data become 
available, they are integrated into national datasets such as the 
NED (Gesch, 2007) to provide improved elevation information for 
critical applications like sea-level rise modeling. The geospatial 
data user community has recognized the usefulness of lidar remote 
sensing as a means to provide highly detailed and accurate data 
for numerous applications, and there is significant interest in 
developing an initiative for a national lidar collection for the United 
States (Stoker et al., 2007; Stoker, Harding, and Parrish, 2008). If 
such an initiative is successful, then a truly national assessment 
of potential sea-level rise impacts in the United States could be 
realized.

In the near future, research should continue using lidar 
elevation data for improved sea-level rise impact studies. Detailed 
characterization of lidar elevation datasets and quantification of 
the effects of processing algorithms for sea-level rise modeling, as 
that documented by Poulter and Halpin (2007), will advance the 
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science of vulnerability mapping and impact assessment. Because 
lidar elevation data have significantly improved vertical accuracy, 
inundation maps derived from them can benefit from incorporating 
knowledge of the differences between local mean sea level and the 
zero mark of the vertical datum (usually the North American Vertical 
Datum of 1988). Local sea-level rise trends should be included in 
analyses to add a time element of inundation patterns to impact 
assessments (Poulter and Halpin, 2007). In future assessments, use 
of more detailed and up-to-date data on population distribution and 
corresponding trends, land cover, infrastructure, and economic 
activity within potential inundation zones will lead to more useful 

and reliable information for planners and land managers. All of 
these advances are important for addressing the environmental 
and societal problem of sea-level rise that has garnered increasing 
attention from both the scientific community and the general public.
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Figure 5. Comparison of the spatial resolution of (A) 1-arc-second NED (30 
meter DEM source) versus (B) 1/9-arc-second NED (lidar source). The area 
portrayed is the same area as seen in Figure 4 (C) and (D).

Table 3. Comparison of areas of land cover types within potential inundation zones delineated with and without consideration of elevation uncertainty.
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