


Abstract 

    

    In the summer of 2015 I and Anna Schwyter were 
selected to work for  Penn State’s Hydropedologist, 
Dr. Henry Lin, as part of Penn State’s Research 
Experience for Undergraduates program.  
 
   During this time, we implemented Infiltrometer 
and Time Domain Reflectometry (TDR) to better 
understand the hydropedologic processes occurring 
in the Shale Hills catchment.  
 
   My focus was on the TDR data we collected. With 
this data, and with the help of Doug Baldwin, I 
wanted to answer the questions: Where is the 
highest concentration of water in Shale Hills? At 
what depth? How does this year compare to another 
year, possibly a drier year?  



Introduction 
   Infiltrometer, Electromagnetic 
Induction (EMI), and Time Domain 
Reflectometry (TDR) are just  few 
methods that can be used to better 
understand the hydropedologic 
processes occurring at Shale Hills. 

 

   Time Domain Reflectometry (TDR) 
uses electromagnetic wave 
frequencies to measure the 
percentage of soil moisture present in 
the ground at a given time (Ledieu et 
al, 1986).  

 

   After gathering TDR data at 
different times (after a rain event vs. 
a dry spell), that data can then be 
used to create Volumetric Soil 
Moisture maps; these maps, in turn, 
allow us to see where water is being 
held within the catchment and help 
us to answer those initial burning 
questions. 

 



METHODS 
90% Hard Work and Data Collection 

• Gather equipment and head 
to the field 

 
• Hike Shale Hills and go to all 

TDR sites 
 
• Clean out pipes 
 
• Collect 2 sets of data at 

different depths for all TDR 
sites 

10% Map Making and Interpretation 

• Volumetric Soil Moisture 
Maps 

 
• Compare 2015 to another 

year 
 

• Try to make sense of data and 
answer those initial questions 

 



Drought Maps of United States 
Taken from USDA Drought Monitor Website 

July, 2007  

July, 2015 

http://droughtmonitor.unl.edu/ 



Results 



2015 Volumetric Soil Moisture: 10cm 
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* Larger TDR dots indicate more soil 
moisture recorded. 



2015 Volumetric Soil Moisture: 40cm 
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* White patches on the map are 
indicative of missing data. 



2015 Volumetric Soil Moisture: 80cm 
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* Though there is more missing 
data, we can clearly see that 80cm 
is the deepest and wettest depth, 
and is typically observed in the 
valley and swales. 



Interpretations so far… 

• The stream/valley area is consistently the 
wettest area in the catchment.  

• Swales are also retaining water.  

• Between the months of June-July, the 
catchment is becoming wetter rather than 
drying down.  

• The South face of the catchment appears to 
be overall wetter than the North Face. 

 



Now let’s compare 2007 & 2015 



  Volumetric Soil Moisture: 10cm   
6/22/15 6/06/07 

7/07/15 7/03/07 

7/20/07 7/16/15 
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* 2007: Catchment 
dries up, swales/valley 
retain some water. 

*2015: Catchment 
continues to get 
wetter, swales/valley 
retain most water. 



Volumetric Soil Moisture: 40cm 

6/22/15 6/06/07 

7/07/15 7/03/07 
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* 2007: More water 
in swales and valley 
at a lower depth. 

* 2015: Not much 
noticeable change 
since 10cm depth. 



Volumetric Soil Moisture: 80cm 

6/22/15 6/06/07 

7/07/15 7/03/07 

7/16/15 7/20/07 
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* 2007: Water well 
retained at this 
depth; valley wetter 
than swales. 

* 2015: Water well 
retained at this 
depth; Swales and 
valley very wet. 



Overall Conclusions/Interpretations 
• South Face of the catchment is overall wetter than the North Face of the catchment. 
 - Likely has to do with the variety of vegetation present there that is different than 

on the North Face (Naithani et al, 2013).  
• 2015 is wetter than the 2007 drought year.  
• There is more soil moisture at deeper depths.  
• Water in the catchment is largely retained in the valley and swales. 
• The 2015 year is an anomaly; typically as the summer months go on, the catchment 

should become drier. This year, there is still quite a bit of moisture, so much so that 
there was still flowing water in the stream valley during the month of July. In past 
years, by July the stream would have been dried up.  
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