PRINCIPLES OF HYDROGEOLOGY

ESCI 337

Laboratory on Hydrographs

 


     Sanders

What can stream hydrograph data tell us about drainage basins and the way streams respond to runoff events?

Purpose: In today’s lab, you will work with your team to analyze data from stream gages in Illinois.  You will compare your own data with your colleagues’ data, and as a team, you will propose and present hypotheses and evidence on the factors controlling size and shape of a stream hydrograph.

Methods:  As a team, find your stream(s) and gaging stations on the Quaternary deposits map of Illinois.  Write the name of your stream and the gage location (city) on a sticky note and put it on the map to indicate the location.

As a team, examine the streamflow data.  What is the maximum flow (in cfs) for each gage, and when did it occur?  What is the minimum flow, and when did it occur?  

Examine the data beginning 10 days before the maximum flow, the day of the maximum flow, and 10 days after the maximum flow (21 days in all).  
Graph these 21 data points as described here:
	Make a hydrograph for the 21-day period that includes maximum flow.  Graph discharge vs. time on the graph paper provided.  Show the dates on the horizontal or x-axis, at a scale of one day per half inch.  Show discharge in cfs on the vertical or y-axis.  With your team members, decide on a scale that you will use for the y-axis—everyone in the group should use the same scale!  
You may need to tape together several sheets to accommodate the peak flows.


When the graphs are finished, tape them to large poster-sized sheets of paper.  Give the stream name, gage location (town), beginning and ending dates, and drainage area (in mi2).  Label the posters in letters so large that people sitting on the other side of the room can read the information.  Post the hydrographs on the wall of the classroom.  
Inspect all the hydrographs posted by all the groups, and consider the following questions:  How and why do the hydrographs differ from one another?  What are the factors or characteristics that might lead to the differences you observe?  (Examine tthe differences within your group, and also the differences between groups.)
Propose HYPOTHESES to explain the differences between hydrographs, and list as many hypotheses as you can on a poster sheet.  Using topographic maps, geologic maps, precipitation records from the web, and whatever other information you can come up with, find evidence that either supports or runs counter to your hypotheses.  If you can’t find the evidence today, then tell what you would need to find and what it would have to show to support or disprove your hypotheses.  Summarize your ideas in a bullet-point list written in large(!) letters.  
Two or three groups, randomly chosen, will present their findings to the rest of the class, and the other groups will evaluate them.  The presenting groups have the opportunity to earn a bonus of 0.5 points for today’s 1-point lab.  
Presentations:  As you listen to the other groups, use the green sheet to evaluate their scientific reasoning, evidence, logic, and presentation skills.  Are their graphs presented clearly?  Are their hypotheses reasonable?  Are their conclusions well-supported?  
---------------------------------------------------------------------------------------------------------------------
If you finish before others in the class are ready, challenge yourself and your team by trying to answer these questions.  These are typical questions that a surface water hydrologist would try to answer in a drainage basin study.
√  Find streamflow data from two different runoff events during the year.  Compare the hydrographs from those events to the one you graphed earlier today.  How do they differ?  See if you can explain the differences.

√  The hydrograph shows that the stream carried water above and beyond what would be considered baseflow.  How much of this “extra” water was carried by the stream during the runoff event that you graphed?  What if you had to design a storm retention basin to hold all this water—how might you calculate the volume it should hold?

√  Do you thnk the peak in the hydrograph was cause by a rainfall event?  If so, how many inches of rain would have had to fall to cause this amount of runoff?  (The answer is not as obvious as it might appear!)

√   Find precipitation data on the web for a nearby precipitation gage for the same time period as your maximum flows.  See if you can correlate precipitation with peak flows.  (Sometimes it correlates, and sometimes it doesn’t!  Why would it sometimes not correlate?)
First Group Presentation: 
	
	No - - - - - - - - - - -- - - - - - - - - - - - - - - - - Yes

	Were the group’s hypotheses for differences in hydrographs reasonable and well-conceived?
	1               2               3               4               5

	Were their conclusions logical?
	1               2               3               4               5

	Did they support their arguments convincingly?
	1               2               3               4               5

	Could you easily read the materials and hear the presenters?
	1               2               3               4               5


Comments:
Second Group Presentation: 

	
	No - - - - - - - - - - -- - - - - - - - - - - - - - - - - Yes

	Were the group’s hypotheses for differences in hydrographs reasonable and well-conceived?
	1               2               3               4               5

	Were their conclusions logical?
	1               2               3               4               5

	Did they support their arguments convincingly?
	1               2               3               4               5

	Could you easily read the materials and hear the presenters?
	1               2               3               4               5


Comments:
Third Group Presentation: 

	
	No - - - - - - - - - - -- - - - - - - - - - - - - - - - - Yes

	Were the group’s hypotheses for differences in hydrographs reasonable and well-conceived?
	1               2               3               4               5

	Were their conclusions logical?
	1               2               3               4               5

	Did they support their arguments convincingly?
	1               2               3               4               5

	Could you easily read the materials and hear the presenters?
	1               2               3               4               5


What concepts that you learned today did you find particularly interesting or exciting?

What concepts did you find confusing, uninteresting, or not useful?
