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Name:_____________________ 

 

GIS in Water Resources Midterm Exam                                                                 Fall 2015 

There are three questions on this exam. Please do all three. They are not all of equal weight. 

 

Question 1.  Map Projections and Distance (30%) 

 

Following is information from ArcGIS on the UTM Projection that applies in Logan, Utah. 

 

  
 

The following map gives location information for Logan and Salt Lake City in geographic and 

projected UTM zone 12 coordinates.   
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a) What earth datum is used? 

 

b) What map projection is used? 

 

c) Draw and label on the map the Central Meridian for the UTM projection.   What is its X-

coordinate value in meters? 

 

 

d) Calculate perpendicular distance in Km between Salt Lake City and the Central Meridian. 

 

 

 

 

 

 

 

e) Draw a diagram that shows the spheroid and its semimajor and semiminor axes. Label the 

length of these axes (Km) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

f) Calculate the distance (Km) from Logan to Salt Lake City based on the projected coordinate 

system. 
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Question 2. Land Cover Change (30%) 

 

a) The map below shows the land cover distribution in Travis County, Texas in 2006.  The grid 

has 30m cells.  Determine the area of the County (Km2), the area of Development (Km2), and 

the percentage of the land cover that is in Development. These data were obtained from: 

http://www.mrlc.gov/nlcd2011.php  

 
 

 

 

 

 

 

 

 

 

 

 

 

  

http://www.mrlc.gov/nlcd2011.php
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(b). The Land Cover distribution for Travis County in 2001 and 2011 is shown below, as 

measured by the Count of the total number of cells in each land cover class. A lookup table to 

convert land cover Value field to the LC_Class field is also given below.   

 

 
  

 

Determine the following: 

(1) Area of land cover class Development in 2001 (Km2)   

(2) Area of land cover class Development in 2011(Km2)  

(3) Change in Area in land cover class Development 2001 to 2011 (Km2)  

(4) Percent Area in Travis County that is in Development in 2001  

(5) Percent Area in Travis County that is in Development in 2011  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

By how much does the percent area in Development change each five years in Travis County? 
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Question 3.  Raster Analysis of DEMs (40%) 

 

a) The following diagram gives elevation values on a 10 m DEM grid. Identify any pits by 

shading them and indicate the elevation to which they need to be raised to fill them so that 

the DEM is hydrologically conditioned and they can drain.  

9 8 10 10 10 9 

11 10 11 12 13 12 

14 10 13 15 14 13 

10 7 13 14 12 16 

11 8 10 14 15 17 

10 9 10 10 17 18 

 

 

b) Determine the D8 flow direction for the circled grid cell in the diagram above, and draw it as 

an arrow on the diagram.  Calculate the hydrologic slope along its flow direction. 
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c) The following diagram gives flow directions evaluated from a DEM with 1 Km cell size.  

Delineate the watershed draining to the circled basin outlet and sketch it on the diagram.   

 

 
 

d) Write on the diagram the values of flow accumulation for each grid cell in the watershed you 

delineated by counting how many grid cells drain into each grid cell (as ArcGIS does it). 

 

 

e) Calculate the drainage area of the watershed you delineated (Km2) 

 

 

f) Draw on your diagram the stream that would be defined with a flow accumulation threshold 

of 4 Km2, assuming that the stream connects the centers of the cells satisfying this criterion.  

Determine the length of this stream, and calculate the drainage density of the watershed 

draining to the circled grid cell. 
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g) Assume that mean annual precipitation for the same area as (c) is given in the following raster with a 

2 Km cell size.  The south west corner of this raster aligns with the south west corner of the flow 

direction raster above.  Precipitation values are mean annual values in mm.  Use dashed lines to draw 

the grid cells that you used in part (c) on this grid.  Draw a solid line along your watershed boundary 

from part (c). 

 
h) Calculate the mean annual precipitation (mm) over the watershed you delineated in (c).   

 

 

 

 

 

 

i) Determine the corresponding volume of precipitation (m3/year).  

 

 

 

j) If the mean annual flow measured at the circled grid cell in (c) is 0.08 m3/s, calculate the 

runoff ratio.   

 

 


