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Geospatial tools for addressing 
disaster management, coastal 

settlements & climate change issues

FIG Working Week 2007
Hong Kong

David Zilkoski, Director NOAA’s National 
Geodetic Survey

Why are geospatial tools important for 
addressing issues along the coasts?
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Lower Bound  
0.18 m

Upper Bound  
0.60 m

Median Value for Projected 
Sea Level Rise by 2100 

~0.40 m

What do you need to develop geospatial tools for 
addressing coastal issues?

• Water level data
• Geodetic Data
• Geophysical data
• Models
• Transformation programs

• GIS applications

Water Level Data
Tidal datums are measured by observing tidal variations 

at a specific location over 18.6 years 

•Local Mean Sea Level 
(MSL) is the average of 
all the observed tides.

•Mean Lower Low Water 
(MLLW) is the average of 
the lowest of all the 
observed low tides.

•Mean High Water 
(MHW) is the average of 
all of the observed high 
tides.

Geodetic Data

• Heights measured by GPS are relative to 
the ellipsoid.

• Heights measured by differential leveling 
are relative to the geoid

• The National Vertical Datum for the 
United States is the North American 
Vertical Datum of 1988 (NAVD88)

Geophysical Data and Models

• Gravity Data

• Satellite Models

• Crustal Density Data

• Digital Elevation 
Models
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Vertical Datums for Linking Height Systems

Measuring Water Levels or Depths
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Vertical Datums for Linking Height Systems
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Benefits of Geospatial Tools
Promote safe, efficient and environmentally friendly commerce and transportation

• Provide ships with safe under-keel 
and overhead clearance to avoid 
dangerous collisions

• Help airplanes to land safely

• Assist safety planners with storm 
evacuation routes

• Monitor the effects of climate change 

National Water Level Observation Infrastructure

200 Permanent 
Long-Term Stations

RisingRising
55--10mm10mm

RisingRising
11--3mm3mm

RisingRising
11--3mm3mm

Rising Rising 
33--5mm5mm

FallingFalling
11--3mm3mm

Falling      Falling      
5+mm5+mm

Product of Water Level Observations:
Relative Sea Level Trends for the United States

National Geodetic Data Infrastructure

Global Positioning 
System (GPS) Receiver 

and Antenna

CORS Antenna
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Product of Geodetic Observations: 
Land movement velocities measured by GPS CORS

The SET measures ELEVATION CHANGE
which incorporates both Surface and 
Subsurface Processes occurring above the 
base of the SET benchmark.

Surface:
Sediment Deposition
Sediment Erosion

Subsurface:
Root Growth
Decomposition
Porewater Storage
Compaction

Elevation
Change

Root Zone

Courtesy of Don Cahoon, USGS
http://www.pwrc.usgs.gov/set

Local Coastal Habitat Elevation 
Monitoring Infrastructure

What’s needed to produce a “True”
Sea Level Rise Observable?

Integration of local sea level trends and vertical 
land velocities. Upland

Wetland

Rod 
SET

Total Relative Sea Level Rise =
Eustatic SLR + Regional Subsidence + Shallow Subsidence

Sea Level

CORS or Bench mark
with geodetic control

(NAVD88,etc.)

Pier

Tide
Gauge

Shallow 
subsidence

Depth of Rod 
SET 

measuremen
t integration

Geospatial Positioning Tools and Why They’re 
Important in Coastal Applications

Updating Local Heights and Integrating with Local 
Water Levels: Louisiana Height Modernization Project 2006

• NGS conducted survey of southern LA for 
Federal Emergency Management Agency

• Have established new elevations and 
network of vertical controls to serve as 
benchmarks.

• Survey is critical for hurricane recovery, 
repair, and construction efforts. 

• Evacuation routes, restoration and 
hurricane protection levee projects also 
need to use the new elevations and control 
network. 

Using these new benchmarks, planners will be better able to determine road 
and bridge heights relative to water and ground levels
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Benefits of Accurate Heights 
for Floodplain Mapping

• Make sure that those 
who need it, have it.

&

• Those who don’t 
need it, don’t have 
to pay for it.

Help Determine Who 
Needs Flood Insurance:

Benefits of Accurate Heights for 
Evacuation Route Planning

• Alert safety planners to 
storm evacuation routes 
that are slowly sinking 
and susceptible to storm 
surges.

http://www.nauticalcharts.noaa.gov/csdl/vdatum.htm

VDatum 
Vertical Datum 

Transformation Tool
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Questions?

Contact Information:

Dave Zilkoski
Dave.Zilkoski@noaa.gov


