
GIS in Water Resources Exercise #5 Solution 
 

1. Make a map layout of the HAND raster that illustrates it nicely. Include NHDFlowline and DEM 

contour feature classes in this map, together with a legend, title and scale bar. Include a map 

frame that depicts the full watershed extent as well as a frame that is zoomed in to an area of 

interest (of your choosing) to illustrate detail. 

 



2. Make a map layout that illustrates an example of where the DEM derived stream network and 

NHDPlus flow network differ, and how HAND has been calculated based on the DEM derived 

network similar to the illustration above. Write a few sentences that describe and explain your 

illustration. 

 

A part of the Onion Creek is selected to show the difference between the DEM derived stream network 

(red line in the map) and the NHDPlus flow network (blue line in the map). The HAND was calculated 

based on the DEM derived network such that the grid cells closer to the drainage line have smaller value 

and the grid cells further from the drainage line have larger HAND values. The smallest HAND value are 

shown as dark blue grid cells in the map. These cells follow the DEM derived network. This shows that 

the NHDPlus flow line does not align well with the smallest HAND values in the HAND-based flood 

inundation map method.  

 



3. Table giving hydraulic properties and discharge associated with stage heights of 6, 10 and 14 m. 

Plot a rating curve with discharge on the x axis and stage height on the y axis (convert to ft) that 

has four points corresponding to depths of 1, 6, 10 and 14 m. 

 

 

 



4. Report the stage associated with a potential flood discharge of 98231 ft3 /s in this catchment. 

 

Using interpolation between 10 and 14 m 

ℎ = 10 + (14 − 10) ∗
98231 − 40860

165555 − 40860
= 11.84 𝑚 = 38.84 𝑓𝑡  

 

5. A layout showing the catchment from CatchPoly that you used for this HAND analysis. On this 

layout include HAND, potential flood inundation depth based on your calculate flood stage. 

Include address points using a separate symbol for address points subject to flooding in this 

potential flood. Include your plot that shows the distribution of inundation depths for address 

points potentially subject to flooding in this catchment at this discharge.  

 

Step to create the map and plot: 

- Generate d11-84.tif as the potential inundation depth (blue area in the map) 

- Use Select by Attributes tool to create a new feature class that is just address points capable of 

being flooded for this discharge.  I selected points from HandPt that had RASTERVALU (the 

HAND value) less than 11.84 m.  

- I used Data Export features to save these as a separate feature class Handlt1184.  This is 

symbolized in red below.  

- I added a new field (column) to the table for this feature class and calculated inundation depth 

as 11.84-RASTERVALU 



 
- Then, right click on the Depth column and select Statistics to generate the histogram of the 

distribution of inundation depths for address points potentially subject to flooding in this 



catchment for this discharge. 

 



 

Note: Even though the raster layer of the inundation depth has the maximum value of 11.84 the 

histogram does not include this value because the histogram is plotted only for the discrete address 

points subject to flooding. In this case the, there are not be any address points at the grid cells 

where the potential inundation depth is greater than 9.45 m (which is the maximum value shown on 

the histogram plot). This is consistent with the HAND value at the lowest address point being 2.38 m 

(11.84-9.46). 


