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Since the 1970's, satellite remote sensing has become increasingly recognized as a useful
reconnaissance tool to map near-shore bathymetry, characterize a coastal area and to monitor
seafloor changes that may have occurred since the last hydrographic survey was conducted.
Satellites allow for the capturing of images over broad expanses of the Earth. The following
procedure provides the nser with an inexpensive and quick approach te derive bathymetry from
satellite imagery. The data sources used in the procedure below are publicly-available imagery
collected by LANDSAT 7 satellite using the Enhanced Thematic Mapper Plus (ETM+)
instrement and chart soundings.

The key steps in the procedure inclhude:

1. Pre-processing — Satellite imagery is downloaded based on the geographic location and
environmental conditions (e.g.. cloud coverage and sun glint) had to be vsed.

. Water separation — Dry land and most of the clouds are removed.

. Spatial filtering — “Speckle noise’ in the Landsat imagery is removed using spatial
filtering.

. Applying the bathvmetry algorithm — The Stumpf et al. (2003) algorithm using the
blue and green bands.

. Identifying the extinction depth — The optic depth limit for inferring bathymetry (also
known as, the extinction depth) is calculated.

. Vertical referencing — A statistical analysis between the algorithm values to the chart
soundings references the Digital Elevation Model (DEM) to the chart datum.

For more details on satellite-derived bathymetry and hydrographic applications, please refer to
Pe'eri et al. (2013).

Pe'er, 5., C. Pamish, C. Azuike, L. Alexander and A Armstrong, 2013, Satellite Remote
Sensing as Reconnaissance Tool for Assessing Nautical Chart Adequacy and
Completeness, Marine Geodesy (submitted).

Stumpf, B, K. Holderied and M. Sinclair, 2003, Determination of water depth with high-
Febmary 2013 IHO Publication B-11 resolution satellite imagery over variable bottom types. Limnology and Oceanography,

IOC Manuals and Guides, 63 48, 547-336.




Landsat imagery

Data sources

Lops(M), Lops(Ay)-radiance
values

Processing steps
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4. Referencing to chart datum

m;- offset

2. Applying mask to the visible bands




SDB: Available resources

Landsat 7 Landsat 8 (LDCM)
Launch Date: 4/1999 Launch Date: 2/2013

Organization: NASA/USGS program
Swath: 185km
Ground resolution: 28.5m

(Images from landsat.gsfc.nasa.qov and www.digitalglobe.com)

WorldView2
Launch Date: 10/2009

Company: DigitalGlobe
Swath: 18 km
Ground resolution: 2m



Landsat imagery
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3. Band ratio calculation
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Worldview 2
Small Scale Port-au-Prince
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stacked Worldview 2 and Landsat 8
small Scale Port-au-Prince
1:50,000
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26186, 1:10,000
Port-au-Prince

Figure 6. Source diagram of NGA Chart 26186: (Area A) U.S. Navy Survey from 2010 (Survey
scale 1:1,000), (Area B) U.S. Navy Survey from 1978 (Survey scale 1:5,000 -1:10,000).
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Lam!ls vs Worldview 2
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Fihal results andlstatistics will be made available through a NOAA
Technical Memorandum to be released within the next few
months.
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* Reconnaissa
Planning with other information, i.e. AlS, rocks, obstructions, etc.
Change analysis

e IHO

* Member States/Regional Hydrographic Commissions
e MEIP

e MICC
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