H. J. Andrews Experimental Forest – Electrical Resistivity Survey Details

Problems Accessing the Data: Please contact Rhett Herman, <rherman@RADFORD.EDU>

Questions on the Data File: Please contact "Nigel Crook" <ncrook@stanford.edu>
Reason for Acquiring the Data:

Mack Creek is a 3rd-order headwater stream in the H. J. Andrews Experimental Forest, a 6400-ha drainage basin of Lookout Creek within the McKenzie River watershed.  Roy Haggerty’s group at Oregon State University has been studying interactions between subsurface fluxes of water, solutes, and biogeochemical processes at a site on the nutrient-limited Mack Creek.  The electrical resistivity surveys were to be coupled with ongoing hyporheic tracer and denitrification experiments to provide estimates of the thickness of alluvial sediment along the stream channel, needed to constrain hydrogeological models.  This information has been lacking due to the remote location of the site and the inability to install boreholes. Our objective was to determine the thickness of the alluvial sediments by using electrical resistivity data to map out the interface between the alluvial sediments and the underlying bedrock. An important issue is the need to quantify the uncertainty in the location of the interface, as provided through inversion and interpretation of the resistivity data.  A measure of uncertainty in the location of this interface could be included in the hydrogeologic modeling.

Your Homework:

Invert the data acquired along Line2.  Identify the location of the interface between the alluvial sediments and bedrock.  What can be done to evaluate/appraise your solution? What can be said about the uncertainty in the location of the interface? 
Other Information from the Site:

A number of piezometers have been installed into a sediment wedge that exists at the site (built up behind a large debris jam across the stream channel). From the installation of these piezometers we know that the alluvial sediment is at least 2 m thick in the vicinity of the debris jam. The debris jam is between 10 and 15 m on Line2.

Description of Electrical Resistivity Data Sets: Line1 Calibration, Line 2 Wenner, Line2 PolePole, 

Our objective: to map the interface between alluvial sediments and underlying bedrock.

Line1_Calibration: A calibration electrical resistivity line was collected at a site where the majority of the streambed was exposed bedrock, with small regions where the surface material was a thin layer of the alluvial sediments.  Data acquired along Line1 can be used to provide typical resistivity values for the bedrock.  The calibration line was conducted using a submersible borehole electrode array cable; electrodes were placed in direct contact with the bedrock and alluvial sediments.  The sections of the calibration line between 0 and 8 m, 13 and 25 m, and 27 and 32 m corresponded to exposed bedrock on the streambed.  In the remaining sections of the line, the bedrock was covered by a thin, discontinuous layer of alluvial sediment that we could manually excavate to locate the interface and determine the alluvial thickness.  The thickness of the alluvial sediment was found to be <0.2m between 25-27 m, and ranged from 0.75 m to 0.90 m between 8 and 13 m and beyond 32 m.  All the electrode locations on the borehole cable were submerged with a water depth of <0.1m in all cases. Reciprocal measurements were collected to provide an assessment of errors in the data acquisition process.

The data file

The file contains a table called “Electrode topography information” where each row gives the electrode number, the location of the electrode along the line, and the relative elevation of the electrode.

The section with the electrical resistivity data gives the type of array and the separation between the electrodes, then provides the data in the following columns:

Data number 

C+  Number of the electrode used as the positive current electrode for data acquisition

P+  Number of the electrode used as the positive potential electrode for data acquisition

P-  Number of the electrode used as the negative potential electrode for data acquisition

C-  Number of the electrode used as the negative current electrode for data acquisition

R  Resistance in Ohms. Reported is the average R from two measurements. R was calculated as (Measured Voltage)/(Input Current) for the two cases: 1) C+ and C- were current electrodes and P+ and P- were the potential electrodes, 2) (the reciprocal measurement) P+ and P- became the positive and negative current electrodes, respectively, and C+ and C- became the positive and negative potential electrodes, respectively.

Reciprocal Error (%) – The difference in R calculated for the two cases above, divided by the reported average R. Given as a percentage.

Line2: The section of Mack Creek stream channel associated with Line2 is predominantly of step-pool morphology, except where the flow shallows and broadens into multiple shallow channels across the surveyed sediment wedge.  Many of the electrodes had to be installed under water. All electrode locations were surveyed using a total station, and the depth of the water column was measured for those electrodes installed under water (included in the data files).  Reciprocal measurements were collected to provide an assessment of errors in the data acquisition process.

Line2 Wenner data file – These are data acquired along Line2 using a Wenner array.

The file contains a table called “Electrode topography information” where each row gives the electrode number, the location of the electrode along the line, the relative elevation of the electrode, and the depth of the water (if no entry, the electrode was not underwater).

The section with the electrical resistivity data gives the type of array and the separation between the electrodes, then provides the data in the following columns:

Data number 

C+  Number of the electrode used as the positive current electrode for data acquisition

P+  Number of the electrode used as the positive potential electrode for data acquisition

P-  Number of the electrode used as the negative potential electrode for data acquisition

C-  Number of the electrode used as the negative current electrode for data acquisition

R  Resistance in Ohms. Reported is the average R from two measurements. R was calculated as (Measured Voltage)/(Input Current) for the two cases: 1) C+ and C- were current electrodes and P+ and P- were the potential electrodes, 2) (the reciprocal measurement) P+ and P- became the positive and negative current electrodes, respectively, and C+ and C- became the positive and negative potential electrodes, respectively.

Reciprocal Error (%) – The difference in R calculated for the two cases above, divided by the reported average R. Given as a percentage.

Line2 Pole-Pole data file– These are data acquired along Line2 using a Pole-Pole array.

The file contains a table called “Electrode topography information” where each row gives the electrode number, the location of the electrode along the line, the relative elevation of the electrode, and the depth of the water (if no entry, the electrode was not underwater). NOTE: The electrode locations, elevations, water depth are all the same as for the Line2 Wenner data.

The section with the electrical resistivity data gives the type of array (Pole-Pole), the separation between the electrodes, the positions of remote electrodes, C+ and P+, and then provides the data in the following columns:

Data number 

C-  Number of the electrode used as the negative current electrode for data acquisition

P-  Number of the electrode used as the negative potential electrode for data acquisition

R  - Resistance in Ohms. Reported is the average R from two calculations. R was calculated as (Measured Voltage)/(Input Current) for the two cases: 1) C+ (remote electrode) and C- were current electrodes and P+ (remote electrode) and P- were the potential electrodes, 2) (reciprocal measurement)  P+ (remote) became the positive current electrode (remote), C- remained the negative current electrode, C+(remote) became the positive potential electrode (remote), P- remained the negative potential electrode.

Reciprocal Error (%) – The difference in R calculated for the two cases above, divided by the reported average R. Given as a percentage.
