GIS II – Topics and Applications
Exercise #7 – Uncertainty

1. List the three levels of uncertainty. Explain the significance of each.

2. Explain how spatial autocorrelation is typically affected as the number of regions in a study area increases. 

3. Explain the difference between precision and accuracy in detail.

4. On a standard USGS 7.5’ quadrangle map, what is the on-the-ground level of accuracy (in meters) represented if the map is accurate to 1/2mm?

Positional Uncertainty
Read the attached pages. This is output from the National Geodetic Survey database, detailing the information for a survey benchmark. Read the “Station Description” 

5. In what quad is the benchmark located? In what town? On what side of the street? (Essentially, describe how you’d find the benchmark.) Describe the appearance of the benchmark.

In ArcGIS, load the Uncertainty.mxd file provided as part of your assignment. 
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Find the location of the benchmark on the aerial photograph. Use the description from the survey report to help you locate it. You’ll notice a “benchmark” layer and a “gps_points” layer in your Table of Contents. Activate them, zooming in if necessary.

Take note of the location of the benchmark on the aerial photograph, the “benchmark” point, and the scattering of GPS points. 

The “benchmark” point is a point I manually entered into GIS from the description of the benchmark. The “gps_points” are several coordinate observations of the benchmark’s location taken with my consumer grade GPS unit. (I could average the GPS points into 1 point, which is what most professional GPS units do when recording one location as a point.)


6. After looking at the “benchmark” and “gps_points” layers, which layer is closer to the actual benchmark location on the aerial photograph?

7. Is the benchmark point “wrong”? 
(Hint: reread the benchmark description for accuracy information.)

8. Are the GPS coordinates “wrong”? 
(Hint: uncorrected GPS coordinates have an accuracy of (30ft.)

9. Zoom out to 1:24000 scale. At this scale, is there any difference between the 3 points?

Area Uncertainty

Think about “downtown” Glassboro. Where does “downtown” start and end? Load the glassboro_main_street.kmz file in Google Earth. This is the boundary of the Main Street Glassboro program. The Main Street program “provides communities with technical assistance and training of proven value in revitalizing historic downtowns.”

10. Does the area outlined include your idea of where “downtown Glassboro” exists?

11. Are there additional areas that are not in your “downtown” but are in the program area?

12. Explain how you think the Glassboro Main Street boundary was chosen. Detail why certain areas are in or out and why.

13. Does the fact that a business being located outside the program area’s boundary mean that it’s not part of the “downtown”?

Output from the National Geodetic Survey benchmark database:
 KV0939  DESIGNATION -  B 53

 KV0939  PID         -  KV0939

 KV0939  STATE/COUNTY-  NJ/MIDDLESEX

 KV0939  USGS QUAD   -  NEW BRUNSWICK (1981)

 KV0939

 KV0939                         *CURRENT SURVEY CONTROL

 KV0939  ___________________________________________________________________

 KV0939* NAD 83(1986)-  40 29 52.     (N)    074 26 06.     (W)     SCALED    

 KV0939* NAVD 88     -        17.510  (meters)      57.45   (feet)  ADJUSTED  

 KV0939  ___________________________________________________________________

 KV0939  GEOID HEIGHT-         -32.89  (meters)                     GEOID03

 KV0939  DYNAMIC HT  -          17.502 (meters)      57.42  (feet)  COMP

 KV0939  MODELED GRAV-     980,193.0   (mgal)                       NAVD 88

 KV0939

 KV0939  VERT ORDER  -  SECOND    CLASS 0

 KV0939

 KV0939.The horizontal coordinates were scaled from a topographic map and have

 KV0939.an estimated accuracy of +/- 6 seconds.

 KV0939

 KV0939.The orthometric height was determined by differential leveling

 KV0939.and adjusted in June 1991.

 KV0939

 KV0939.The geoid height was determined by GEOID03.

 KV0939

 KV0939.The dynamic height is computed by dividing the NAVD 88

 KV0939.geopotential number by the normal gravity value computed on the

 KV0939.Geodetic Reference System of 1980 (GRS 80) ellipsoid at 45

 KV0939.degrees latitude (g = 980.6199 gals.).

 KV0939

 KV0939.The modeled gravity was interpolated from observed gravity values.

 KV0939

 KV0939;                    North         East    Units  Estimated Accuracy

 KV0939;SPC NJ       -   184,780.      155,510.      MT  (+/- 180 meters Scaled)

 KV0939

 KV0939                          SUPERSEDED SURVEY CONTROL

 KV0939

 KV0939  NGVD 29 (04/16/92)   17.805  (m)           58.42   (f) ADJUSTED    2 0

 KV0939

 KV0939.Superseded values are not recommended for survey control.

 KV0939.NGS no longer adjusts projects to the NAD 27 or NGVD 29 datums.

 KV0939.See file dsdata.txt to determine how the superseded data were derived.

 KV0939

 KV0939_U.S. NATIONAL GRID SPATIAL ADDRESS: 18TWK478831(NAD 83)

 KV0939_MARKER: DB = BENCH MARK DISK

 KV0939_SETTING: 30 = SET IN A LIGHT STRUCTURE

 KV0939_SP_SET: RETAINING WALL

 KV0939_STAMPING: B 53 1961

 KV0939_STABILITY: D = MARK OF QUESTIONABLE OR UNKNOWN STABILITY

 KV0939_SATELLITE: THE SITE LOCATION WAS REPORTED AS SUITABLE FOR

 KV0939+SATELLITE: SATELLITE OBSERVATIONS - March 10, 2006

 KV0939

 KV0939  HISTORY     - Date     Condition        Report By

 KV0939  HISTORY     - 1961     MONUMENTED       CGS

 KV0939  HISTORY     - 1975     GOOD             NGS

 KV0939  HISTORY     - 1985     GOOD

 KV0939  HISTORY     - 20041010 GOOD             GEOCAC

 KV0939  HISTORY     - 20060310 GOOD             AASCO

 KV0939

 KV0939                          STATION DESCRIPTION

 KV0939

 KV0939'DESCRIBED BY COAST AND GEODETIC SURVEY 1961

 KV0939'AT HIGHLAND PARK.

 KV0939'AT THE SOUTHWEST CORNER OF THE INTERSECTION OF RARITAN AVE. AND

 KV0939'SOUTH ADELAIDE AVE., IN THE EAST END OF A CONCRETE RETAINING WALL

 KV0939'AT THE NORTH SIDE OF THE JEWESH COMMUNITY CENTER, 16 INCHES ABOVE

 KV0939'THE LEVEL OF THE SIDEWALK AND 8 INCHES NORTH OF THE EAST END OF

 KV0939'A WROUGHT IRON FENCE.  SET IN A DRILL HOLE IN CONCRETE WALL.

 KV0939

 KV0939                          STATION RECOVERY (1975)

 KV0939

 KV0939'RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1975

 KV0939'RECOVERED IN GOOD CONDITION.

 KV0939

 KV0939                          STATION RECOVERY (1985)

 KV0939

 KV0939'RECOVERED 1985

 KV0939'RECOVERED IN GOOD CONDITION.

 KV0939

 KV0939                          STATION RECOVERY (2004)

 KV0939

 KV0939'RECOVERY NOTE BY GEOCACHING 2004 (APC)

 KV0939'FOUND AS DESCRIBED EXCEPT DISK IS ABOUT FOUR INCHES NORTH OF NORTHEAST

 KV0939'END OF METAL FENCE.

 KV0939' 

 KV0939'GARMIN ETREX HANDHELD GPS COORDINATES - N40 29 52.2, W074 26 4.7

 KV0939

 KV0939                          STATION RECOVERY (2006)

 KV0939

 KV0939'RECOVERY NOTE BY ATLANTIS AERIAL SURVEY COMPANY 2006 (JAL)

 KV0939'RECOVERED IN GOOD CONDITION.
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