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Fig. 3: Location of coordinate picks: GPS
(red circle), The National Map (blue
triangle) and digitized coordinates (green
rectangle). Large circle is 95% confidence

Fig. 5: Digital Elevation Model (DEM)
with DOQQ overlay of survey area.
Station locations are shown by triangles.
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_ N Fig. 2: Analog Photograph of Station A-27. Photographs like these along
largely untapped source of scientific data. If these data were in a format that had . eSUultS
accuracy, availability, and ease-of-use, they could have a much wider usage. In this 3. Data Of the 109 stations recorded using the GPS, five were found to disagree with both LiDAR and The National Map elevations at the 95%
paper a pre-GPS survey Is Integrated into a modern geographic database, The National _ _ o | confidence level (the five stations are shown in red in fig. 5). The agreement in of horizontal coordinate values between GPS and The
Map. For this investigation, a unique set of data including pre-GPS positional The following datasets were compiled/used in this study: National Map appear to be quite good as does elevation value comparisons between GPS sites, LiDAR data, and The National Map. Fig. 6
coordinates and elevations interpolated from United States Geological Survey (USGS) * Field notebooks | shows the agreement between the coordinates of stations placed on The National Map with their respective GPS coordinates. This
topographic 7.5’ quadrangles (Cook Station, Cherryville, and Indian Springs), GPS *Analog photographs (fig. 2) , comparison shows that 86% of the stations located on The National Map are within a 15 meter (50 foot) radius of their corresponding GPS
coordinates, and coordinates determined from The National Map (TNM), and Light *Digitized x,y,z coordinates from USGS 7.5 quadrangle maps positioning. In essence, it is clear that with well-documented field notes, it is possible to accurately recreate the station horizontal
Detection and Ranging (LIDAR), are compared (see section 3). The comparison of *GPS x,y,z coordinates (with uncertainties) coordinates on The National Map, particularly when the station locations are at clearly discernable locations such as road intersections. The
these different data sources indicates that more than 85 percent of the stations could be *TNM x,y.z coordinates (with uncertainties, fig. 3) elevation data are slightly more problematic, largely because of the higher standard of accuracy required for a good fit. 40.4% of all stations
positioned on the national database within a horizontal distance of 15 meters of the GPS *LIDAR x,y,z coordinates (fig. 4) _ show a less than 1 meter difference between elevations derived from The National Map and those recorded by GPS receivers, further 73.4%
reoccupation location and within 2 meters of the LiDAR elevation data. While on-line *Digital orthophoto quarter quadrangles (DOQQ, fig. 5) of all stations show a difference within 2 meters of each other (fig. 7). Also, 82% of the elevations read from The National Map were within
database coordinate accuracy Is likely to improve with time (especially elevation), these 2 meters of the LiDAR data. The GPS coordinates displayed a much better agreement, with more than 62% of the stations reporting a less
results imply that Web databases have already matured to a point that it is possible to than 1 meter difference in elevation from the LiDAR data.
Integrate survey coordinate data with a reasonable assurance of positional accuracy. 4. M EthOd
FIrSt Occupatlon i i i Distance between GPS and The National Map Positions EIE\"H“Q“ Di‘HErEnEEE
. 1) Planned survey station points plotted on 7.5” USGS topographic quadrangle maps
2. Su rvey Location 2) Points adjusted (as necessary) during survey occupation o
The data cover the Crooked Creek impact structure located in Crawford and Dent 3) Station descriptions in field notebooks and analog photographs recorded . .
Counties in Missouri about 15 kilometers (km) southwest of the city of Steelville. The 4) X, , z coordinate triplets digitized from USGS topographic maps. w
area of investigation is bounded by 37.89°N on the north, -91.33°W on the east, 37.77°N Reoccupation | o | : 7 2 o
on the South and _91470W on the WESt, Coverlng 165 km2 (flg 1) 5) X, y, Z COOrdInate t“pIEtS and uncertainties Obtalned by GPS % 40 ‘E 20 B GPS - THNM
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6) LIDAR ‘bare-earth’ elevation data acquired (fig. 4). 5 31 = ThM - Topo
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6) X, Y, z coordinate triplets and uncertainties obtained through positioning stations on < 20
the interactive web-browser for The National Map (fig. 3). | 10
7) Confidence limits derived from GPS, LIDAR, digitized topographic map coordinates ]
and The National Map coordinates (table 1). oty (meters) <1 1-2 2-3
8) Differences in position and elevation computed for each set of coordinates (table 2). Station Elevation Difference (meters)
Fig. 6: Horizontal distances between GPS and National Fig. 7: Elevation difference between GPS, The National Map, LIDAR
Map coordinates. 94 (of 109) stations from The National and digitized topographic sheets. There Is good agreement at 2 m or less
: — Map were within 15.2 m of corresponding GPS locations for all methods of coordinate extraction.
Table 1: Average 95% Confidence Limits _
Elevations (m) Horizontal Distance (m) 6. Conc | us|on
GPS 2.69 (8.81 ft) 0.91 (3.00 ft) _ _ . . .
LiDAR 0.35 (1.15 ft) 4.96 (16.26 ft) The advent of large geographic databases available for use over the World Wide Web has the potential to greatly facilitate the
: ' ' ' ' preparation, dissemination, and archiving of geophysical surveys. In particular the ability to locate landmarks associated with
National Map 3.71 (12.17 ft) 18.10 (59.27 ft) _ _ _ _ . . ) .
: surveys such as road intersections, creek crossings, and parking lots, using precisely registered DOQQs has the potential to
Topographic Sheets 6.17 (20.23 ft) 20.48 (67.20 ft) _ . "y . . . .
greatly affect methods of survey preparation, archiving, and reacquisition. Also, the integration of DOQQs with elevation
Table 2: Average Differences Between Horizontal and Vertical Coordinates data_l sets such as LIDAR or NED give th_e potential for any user to p_recisely locate in_ three dimensional space, any or a}ll_
GPS-LiDAR The National The National Map — LIDAR — The |GPS - Digitized :tatlcins fr_om a ?curvey. A]!though ilevsthn conltrol IS b;atter colnlst;amed thﬁn t_helhorlzontalhcogtrol (a few meters_ precision
Map — GPS Digitized Topo Sheets National Map Topo Sheets ore evqtlon, a few tens o r_neters or horizontal contro ),_ usually for geophysica surveys the qta are more sen3|_t|ve to
. vertical inaccuracy than horizontal. Nevertheless, as vertical precision on noted landmarks continue to improve, it may soon
Elevation 1.05m 1.51 m 1.68 m 1.22 m 1.42 m : . ) . . : .
(3.45 ft) (4.96 ) (5.52 ft) (4.00 ft) (4.65 ) be possible to place pre-GPS survey data inside such a database and not only rejuvenate its utility, but actually improve its
: ' ' ' ' ' quality. As the cost of acquiring new survey data continues to increase, the need for storing old survey data in a manner that
Horizontal — 14.26 m 20.71m — 21.19m provides accurate, available, and easy access will increase. It is clear that Web-based geographic systems such as The
Distance (46.78 1) (67.93 1) (69.53 1) National Map have matured to a level that such an archiving system is possible.
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