
249



250



251



252

Geographical Information System (GIS)

The GIS enables a solution to the problems identified above, because it allows the two sets of
maps to be aligned in a way that has been thoroughly examined and determined to be acceptable,
and for which the uncertainty has been carefully estimated. Just as importantly, it allows the same
alignment to be done for war-era aerial photographs. The problem with the accuracy of locations
on the U.S. Army map can be checked by using a superimposed aerial photograph, as can the
problem with features not depicted or possibly changed on the newer city plan maps. The
relationship between locations as depicted on one map vs. the other can easily be visualized by
superimposing the two maps. Numerically, the alignment obtained with the GIS allows an
automated transformation of coordinates using spreadsheets or simple programs, as defined in
Chapter 5. An additional improvement of the GIS is that it allows a location to be measured more
easily and more accurately than was the case with paper maps: the map image can be magnified
and easily manipulated (zoom, pan, etc.) on the computer display, and the coordinates of any
depicted location can be determined easily and accurately with tools built into the software and
graphical user interface.

Uncertainty of Sample Locations

With the use of these tools, a sample location in a known position with respect to a building,
bridge, or other structure that can be identified on the new city maps or the aerial photographs
can be localized with very good precision, i.e., with an error standard deviation of 5 m or less in
each coordinate. This applies to a large proportion of the samples collected beginning in the
1980s. For samples taken from an unknown position within a structure, the uncertainty in the
sample location is typically dominated by a term corresponding to the extent of the structure in a
given direction. For samples taken from cemeteries, this latter condition almost always applies by
definition, because samples available for measurement are virtually always ones that have been
moved into a storage area, and their original location within the graveyard in 1945 is unknown.
Finally, in a few cases, primarily samples taken during the 1960s, uncertainties are even larger
because of a lack of clear information about the location of the site. Detailed information on
location-related uncertainty estimates that investigators making measurements have used for
measurements reported in this work is given in the corresponding chapters (Chapters 7 through
9), and a detailed discussion of map and location-related uncertainty issues, along with
recommended formulae, is given in Chapter 5.

Sample Information Maintained for Post-DS86 Samples at RERF (Database
and Files)

RERF maintains a database for all samples collected after DS86, which have been
documented with a complete set of information. The fields in each record of the database include:
• Autosequence Number for entry
• Building identification number
• Material
• Sample point number
• Sample type sequence number
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• Sample’s RERF Identification (ID) Number
• New city map X coordinate
• New city map Y coordinate
• Ground distance
• Height above ground 
• Elevation of ground level above ground level at hypocenter
• Identities of investigators to whom samples have been supplied for measurements.

The database was designed and originated by S. Fujita, who has ported it to contemporary
software and maintained it. In addition to the information in the database, RERF maintains site
drawings, annotated maps, and other materials, typically including photographs of the sample
collection site for samples collected after DS86. This type of detailed location information has
been vital to the construction of the corresponding site models that were used for adjoint Monte
Carlo calculations to determine overall effective transmission factors in this work (see Chapters 7, 8
and 9).

Complete Listing of Samples and Locations

A complete list of all samples from which measurements were considered in the formulation
of DS02 is given in Table 5. The map coordinates given are in the 1,000-m plane rectangular
coordinates system of the newer city maps of Hiroshima (1979) and Nagasaki (1981) (see
Chapter 5 for details). The column “Architectural Reference” gives the number used for the
associated site in the book by the Hiroshima Peace Memorial Museum (Museum 1996) or the
City of Nagasaki (Nagasaki 1996), as applicable.
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