The US National Grid
Talbot Brooks, Director

Center for Interdisciplinary Geospatial Information Technologies

Delta State University

This article provided to NASAR with support from the US Geologic Survey

Two days before Hurricane Katrina made landfall in Mississippi, several students and I volunteered through the Bolivar County Emergency Management Agency to serve at the Mississippi Emergency Management Agency’s Jackson Emergency Operations Center.  This initial response rapidly expanded with the help of GITA, URISA, and many others to field a team of more than 60 geospatial professionals, all of whom volunteered their time and expertise, often at personal sacrifice.  Our original mission was to assist with answering telephones and completing paperwork, but Assistant Director Mike Womak quickly had other ideas when he found out we could help with Geographic Information Technologies and had brought along computers and printers.
The evening prior to landfall we were tasked with producing 250 large-format laminated maps for use in search and rescue.  The maps were to show the areas of Hancock, Harrison, and Jackson Counties between Interstate 10 and the beach, have streets clearly marked, and contain 1-mile by 1-mile grids squares for use in conducting searches.  Each grid was to be uniquely identified, so a graticule was placed along the border.  The resulting map (Figure 1) was similar to what one might purchase in a gas station with letters across the top and numbers running down the sides.  The general idea was that after a grid was searched, it could be marked as such and resources focused elsewhere.  Likewise, were wide-spread problems encountered in a particular area, the general location could be quickly described.  
Figure 1.  The first search and rescue map produced (28 August 2005).
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After landfall, the search area was expanded to include interior counties.  Further, the US Coast Guard asked that we add population density as a background layer.  The original A, B, C/1, 2, 3 grid would not work since the area expanded north and west (which would have resulted in a 

-A, -B, -C/ -1, -2, -3 scenario – really confusing!!!).  The immediate problem was to create a new search grid, something we were loathe to do because it would create 2 distinct search map sets that did not share the same reference system.  We struggled with what might work.  Using latitude and longitude was out of the question.  Try to figure out how far apart two lines of longitude are or determine the number of decimal places required to report a position within a few meters and the problem should become apparent.  UTM was also considered, but received immediate pushback from the aviation community and large numbers of responders did not understand how to read UTM coordinates.  In the end, the Public Land Survey System was used because it mostly contains 1-mile by 1-mile grids (sections) and each grid is unique within a county and could be found on topographic maps.

 (Figure 2).

Figure 2.  The expanded search and rescue map using PLSS and population density.
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While all of these efforts were at least somewhat useful, they did consume a great deal of time and served to highlight a fundamental problem.  What was in fact needed was the application of a standard coordinate system which any responder could use regardless of the map in hand or the GPS unit in use and which would work well with the largest group of responders, the US Military.  Not known to us at the time, such a standard already existed, but was not being used by any responding agency – particularly FEMA.  It is called the US National Grid (USNG, http://www.fgdc.gov/usng).
The critical lesson learned is that every search and rescue team member, firefighter, medic, and police officer needs to learn fundamental map reading skills and the USNG.  When Katrina blew through, it stripped the land of recognizable landmarks such as street markers, house numbers (and the houses as well), and signage.  The ability to navigate in this environment is crucial to providing emergency services and a map with the USNG is the most effective means to do so.  Further, geospatial professionals need to know how to make standard map products with US National Grid overlays as they might someday find themselves in a similar position.
The USNG is a ground based coordinate system that uses the meter as the basic unit of measure.  It is based on UTM, but permits truncation such that often an 8-digit grid will suffice to provide a location to within 10-m whereas UTM requires several more characters.  By reducing the number of characters needed to report position, the chance of introducing error into positioning decreases.  With minor exception, it is the same as the Military Grid Reference System (MGRS), the system every recruit must master if they want to graduate boot camp – the military far and away comprises the largest group of responders in any major crisis..  It may be found in most all newer model GPS units and can be easily used if placed on a paper map.  It is readily sectioned into 1-km by 1-km grids and may be used to report positions to with 1-meter accuracy.  

The USNG allows permits a unique approach to creating atlases and map books.  Rather than using political boundaries to define individual pages, it is relatively easy to configure page layouts along USNG 1km grid lines to create atlases that are truly interoperable with GPS devices (Figures 3 and 4).

Figures 3 and 4.  Sunflower County, MS map book index page based on the US National Grid.  Each map page represents a 4 x 5 km area printed on an 8.5” x 11” page at a scale of 1:24,000 for easy use with standard compasses and grid readers. 
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While a detailed description about the technicalities and implementation of this coordinate system are beyond the scope of this article, its principle has become one of the emerging education areas for emergency responders.  Please reference the Federal Geographic Data Committee’s description at the FGDC web site above if interested in a more technical description.  Training materials are available at both the FGDC site, the US Geologic Survey, and at http://mississippi.deltastate.edu and onsite training opportunities available through this author.  Further, look for official doctrine and policy changes from the National Search and Rescue Committee and similar coordinating entities – this will be the new standard.  Implementation of this system will save lives, time, and money in future disasters.
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