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Mapping Shoreline
Charting
Property Rights
Coastal Management



Coastal Management

Jurisdiction 
Shoreline 
change –
erosion

Setback 
lines

Habitat 
suitability



AL, AK, CA, CT, FL, GA, MD, MS, 
NJ, NY, NC, OR, RI, SC, WA

Privately Owned

Uplands

State Owned

Tidelands

Territorial Seas

State Submerged Lands

Contiguous Zone

Exclusive Economic Zone

Federal Submerged Lands

High Seas

Privately
Owned

State
Owned

HI,  LA, TX

3 n. mi.*

12 n. mi.

200 n. mi.

Privately
Owned

State
Owned

DE, MA, ME, NH, PA, VA

MHHW
MHW

MLLW

Importance of Shoreline

Chart Datum



Charting Accuracy - IHO

95% confidence level



Vertical versus Horizontal 
Accuracy
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x∆
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Error [m]

0.10 0.20 0.30
1° slope = fine grain beach 5.73 11.46 17.19
2° slope = Frisco, NC 2.86 5.73 8.59
5° slope = Duck, NC 1.14 2.29 3.43
11° slope = granules 0.51 1.03 1.54



Tying In to Control
Lidar collected
• GPS on ellipsoid
• Should be tied into NSRS

Transform to Orthometric NAVD88
• Geoid -> NAVD88
• Updates happen!

Transform to Tidal Datum
• VDatum where applicable
• Hydrodynamic model



Lidar and VDatum Error

Lidar
• Circa 2005 – 18 cm 

RMSE
• Circa 2010 – 10 cm or 

less RMSE
• Independent QA 

recommended
• Issues are often 

qualitative
• Marsh bias seen

VDatum
• Approx 11 cm std dev 

on average
• Range from 8 – 22 cm 

depending on area

~30 cm combined error @95%



Example Qualitative Issues
Breaklines

Data Density
Classification Error



Problems with Vegetation

• Thick low vegetation is 
hard to classify

• Marshes are a particular 
problem

• Response is not uniform
• Could lead to significant 

error in shoreline.

Errors in different marshes around Charleston, SC



Mapping Sea Level Rise

Historic record in Galveston shows over 2 feet rise over 100 years.  
Potential for increased rate with a warming climate.



Mapping Standards
Shoreline?

Use IHO charting standards

Vertical Error Allowed for Horizontal Error
horizontal error [m] @ 95%

slope [deg] 10 20
1 0.17 0.35
2 0.35 0.70
5 0.87 1.75

11 1.94 3.89



Mapping Standards

Are these contours?

Vertical accuracy sets 
smallest allowed interval

CI 
[ft]

RMSE (NSSDA 1998) [cm]
NMAS '47 ASPRS 

Class 1
ASPRS 
Class 2

ASPRS 
Class 3

1 9.3 10.2 20.3 30.5
2 18.5 20.3 40.6 61.0
3 27.8 30.5 61.0 91.4



Mapping Standards

Single line features?

• NMAS ‘47 
• Max map scale set
• Depends upon the slope

30cm RMSEz @ 1° slope = 
1:30K map



http://www.csc.noaa.gov/slr/viewer/


Summary

• Lidar can be suitable for mapping 
shoreline and sea level rise.

• Accuracy requirements for sea level 
rise aren’t obvious.

• Mapping standards may not be the 
only way to look at uncertainty.
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