
Student Name: Jefferson Powers 

Conceptual Design: Data 

 

Discussion Questions (100 points) 

Learning Objectives (when completed the student will be able to…) 

1. (40 points) Demonstrate an understanding of the relationship between scale, 

minimum mapping unit, and error tolerance.  To do this you will use error tables to 

determine error tolerance, given the map scale and minimum mapping units for 

selected information products. 

2. (40 points) Demonstrate a deeper understanding of the concept with regard to 

the Valles Caldera design by creating a similar set of questions for their 

management team using their data. 

3. (20 points) Review a standard set of metadata and answer questions related to it. 

 

Error Tolerance Questions (40 points) 

 

Step 1: Determine the minimum area to be mapped: 

The parks and recreation staff in your city are looking for a 25 acre site for a minor 

league baseball field and stadium. 

Minimum mapping unit: Approximately 10 hectares. 

 

Step 2: Identify map scale: 

Your city has three source maps for you to use: Parcels, Park and Recreation 

Facilities, and Slope. The map scale of the Parcels map is 1:5,000, the map scale of 

the Park and Recreation Facilities map is 1:24,000, and the map scale of the Slope 

map is 1:24,000. 

 

Which source map will most accurately show the smallest areas?  

1:5,000 

 

 

 



 

Step 3: Determine the appropriate error table to use:   

 

Review the two error tables below. 

 

TABLE A: 

 

 
 

TABLE B: 

 

Which table (A or B)  should you use to find sites for the baseball field?  B 

 

 



 

Step 4: Estimating error tolerance 

Using the table you selected in step 3, estimate the error tolerance for the maps of 

the proposed baseball stadium sites: 

Place your value here:  Minimum area: 10 hectares, Scale 1:5000,  

Error Tolerance 1.6 

 

Map Scale Determination Questions 

 

Step 1: Determine the minimum area to be mapped  

One of your information products is a statewide map showing water bodies.  The 

map needs to show lakes larger than 25 acres, reservoirs larger than 25 acres, and  

playas  larger than 50 acres. 

What is the minimum size water body (in hectares) that needs to be mapped to 

create this information product? 

Minimum size: 10 hectares 

 

Step 2: Determine the percent error in an area 

The information product description for the statewide water body map requires 

that the area of the water bodies being mapped needs to be accurate to within +/- 1 

hectare. Using the minimum area to be mapped from step 1, determine the percent 

error in area that is acceptable. 

 

What is the acceptable percent error in area?  

1% 

 

Step 3: Determine which error table to use 

Review the two error tables in the previous set of questions (Tables A and B). 

Which table should you use to find the appropriate sale for mapping water bodies? 

A 



 

Step 4: Determine the map scale 

Using the table you chose in step 3, determine the smallest map scale for the water 

bodies information product. 

 

What is the smallest scale map that should be used?  

1:3000 

 

Create a Data Error Tolerance Exercise (40 points) 

As with the previous exercise, create an exercise that mimics the assignment above 

(minus the use of the discussion channel on blackboard).  Select one or two data 

types that you want to use to create the questions regarding error tolerance and 

map scale.  (use the space below). 

The data being used will be a map of the forest cover in the Valle Caldera Preserve. 

This map will be helpful in creating a proposed controlled-burn layer to help 

prevent forest fires, but the forest must be mapped first and also must be mapped 

accurately to prevent accuracy problems. Note that if the error tolerance for this 

controlled-burn layer becomes too high, then the map needs to follow the steps 

again for just controlled burn area (minimum area) to account for accurate 

positioning of these controlled burns. 

Forests 

Step 1 

Determine the minimum area to be mapped for forests (in hectares). 

Step 2 

Determine the percent error in an area. The percent error is calculated by the 

amount of error tolerance that is allowed based on the user. An example error 

tolerance would be +/- 2 hectares. To figure out percent error, take the error 

tolerance and then divide it by the minimum area to get a percentage error. 

Step 3 

Determine error table to use. Clearly the table that should be used is Table A 

because the percent error and minimum area are known, not the map scale. 

Step 4 



What is the map scale that will be used to accurately display forests and forest 

boundaries? 

Controlled Burn 

As noted above, this step is needed to recognize if the forest map needs to have a 

scale change to accurately display the fire lines. Also note that it might be impossible 

to show the whole Valle Caldera Preserve in one map because of error. A solution 

might be to break up the Valle Caldera Preserve into different sections of the 

preserve to maintain quality and accuracy. 

Step 1 

Determine the minimum area to be mapped for the controlled burns.  

Step 2 

Determine error table. Using the map scale(s) that was founded when using the 

steps for the forests and the minimum area, clearly the correct table to use is Table 

B. 

Step 3 

The percent error in an area will help decide if the resulting controlled burn layer is 

accurately displayed and ready to be used. If not, then repeat the forest layer steps 

but with different parameters and see if it helps. If problem persists then think 

about using the solution noted above in the description or other possible solutions 

should be researched. 

 

Review of Metadata (20 points) 

There are many sets of metadata for GIS data.  Select a set of metadata from either 

the internet (e.g. TIGER/Line metadata) or any other source of data you can find 

(including the Valles Caldera). 

Answer the following from the metadata.  Place the name of the data in the line 

below: 

 

DATASEST NAME (e.g. 1995 TIGER/Line data) : 

 

 2005 First Edition TIGER/Line 

 

Step 1: Determine the source 



 

What is the source of the data for this dataset?  

Originator: US Department of Commerce, US Census Bureau, Geography Division 

Publication Date: Unpublished Material 

Title: Census TIGER database 

Edition: 108th CD Census 2000 

Type of Source Media: Online 

Range of Dates/Time: Beginning Date: 11/2004 Ending Date: 06/2005 

Source Contribution: Selected geographic and cartographic information (line 

segments) from the Census TIGER database. 

 

 

Step 2: Determine the scale 

 

What is the scale of the dataset?  

1:100,000 

 

Step 3: Determine the map projection 

 

What is the horizontal coordinate system for the dataset?  

Latitude Resolution: 0.000458 

Longitude Resolution: 0.000458 

Geographic Coordinate Units: Decimal Degrees 

Horizontal Data Name: North American Datum of 1083 

Ellipsoid Name: Geodetic Reference System 80 where the datum is the North 

American Datum of 1983 

Semi-major Axis: 6,378,137 

Denominator of Flattening Ratio: 298,257 



 

Step 4: Determine the map accuracy 

 

What is the positional accuracy of the dataset?  

Horizontal Positional Accuracy Report: 

        The Census Bureau uses Global Positioning System (GPS) coordinates  
        at road centerline intersections to evaluate the horizontal spatial  
        accuracy of source files that may be used to realign road features  
        in the TIGER database and test the horizontal spatial accuracy of  
        the road features in the TIGER/Line files.  The test compares a  
        survey-grade GPS coordinate to its associated road centerline  
        intersection in the TIGER file.  The test is based upon an  
        independent collection of GPS coordinates for a random sample of  
        road intersections from a centerline file that meet certain criteria.   
        The points are referred to as the sample points and are gathered  
        through a private contractor working for the Census Bureau.  Since  
        the collection method uses survey-quality GPS-based field techniques,  
        the resulting control points are considered "ground truth" against  
        which the TIGER road centerline intersection coordinates are compared.   
        The distances between the coordinates are calculated and the Census  
        Bureau determines the Circular Error 95% (CE95).  That is, the accuracy  
        of the file in meters with 95% confidence.  The CE95 can be calculated  
        from the mean and standard deviation by using the formula: mean of  
        differences plus (2.65 times the standard deviation). 
        CE95 results reported for each file tested are determined using a  
        spreadsheet with embedded statistical formula.  The use and  
        applicability of the spreadsheet and its embedded formula have been  
        verified by Census Bureau statisticians.  The basis of the calculation  
        is the use of the root mean square error (RSME).  This is the method as  
        stated in the U.S. Government's Federal Geographic Data Committee  
        Standard FGDC-STD-007.3-1998, Geospatial Positioning Accuracy Standards.  
        Part 3: National Standard for Spatial Data Accuracy.  The results of  
        using this measure of accuracy are in compliance with Federal Spatial  
        Data requirements. 
        In terms of the Census Bureau application, the dataset coordinate values  
        are those taken from the centerline file and the coordinate values from  
        an independent source of higher accuracy are those acquired through the  
        Census Bureau's contractor. 
        Please note that the horizontal spatial accuracy, where reported, refers  
        only to the realigned road features identified as matched to the  
        positionally accurate source file with that accuracy.  It is not the  
        spatial accuracy of the TIGER/Line file as a whole. 



 

 

Step 5: Determine the data format 

 

What is the format of the data? (Digital Format) 

Format Name: TGRLN (compressed) 

Format Version Number: 108th CD Census 2000 

Format Version Date: 2000



Methods: 

1. Submit this document, completed, with your name on the top, and renamed 

“MYNAME_Conceptual_Design_Lab_05” using the assignment tool.  

GRADING: 

Posts: Very good post (insightful) = 100 points, Good post (complete but not 

insightful) = 85 points, Poor Post (incomplete and/or irrelevant, or just poorly 

thought out) = 70 points.  No Post = 0 points. 

 


