Methodology for Volume Analysis of Newberry Cinder Cones

Techniques:

(1) For each single, isolated cinder cone:

(a) From the final Newberry geologic map theme, select and extract all of the single, isolated cinder cones for the Qc and Qcy type cones respectively.  Name each of these “singlQc.shp” and “singlQcy.shp” respectively.

(b) Create a new polyline layer, draw two mutually-perpendicular axes, one along the longest dimension of the cone, and one along the shortest dimension, perpendicular to the long axis (name this the “axis.shp” theme)

c) Create a new point layer, place a point at the location of the intersection between the two mutually perp. Axes in 1b above.  Name this the “ctr_pt.shp” theme.

d) Create a new polygon layer, draw a circumscribing, bounding rectangle about the cinder cone footprint (name this recta.shp theme)

e) Create a new polygon layer, draw a rectangle that is exactly 2x the dimension of the first rectangle in 1d above.  Center the new, larger rectangle about the first.  Name this layer “rect.shp”.

f) Identify each cone according to the numeric poly_id that is assigned by arcview
g) Select, and save as theme a separate axis.shp, ctr_pt.shp, cone.shp, and rect.shp for each cone.  The axis shape file will be the two axes for the cone, the ctr_pt.shp = center point for the cone, cone.shp = actual cone footprint as digitized from USGS map, rect.shp = bounding, centered 2x rectangle from 1e above.  Use the following file directory structure

C:\newberry\cone_analysis with the following subfolders:


\axis


\ctr_pt


\cone shape


\rectangle

For each subfolder, use the numeric cone poly_id with the following file naming convention

\axis\322ax.shp
axis lines for cone no. 332 (from 1b above)

\ctr_pt\322pt.shp
center point for cone no. 332 (from 1 c above)

\cone_shape\322cone.shp
cone polygon footprint from Newberry geologic map

\rectangle\322rect.shp

bounding 2x rectangle

2. Successively, for each cone, import the *ax.shp, *cone.shp, and *rect.shp files into Cartalynx, and re-export them to shape files with the same name.  This will overwrite the initial shape files, and calculate areas, perimeters, and dimensions for each.

3. Successively, for each cone, using Cartalynx save the *cone.shp and *rect.shp files are Idrisi vector, *.vct files; using the same folders and naming convention as 1g above.

4. Successively, for each cone, using Idrisi, use Data Entry-Initial- to create a blank raster image, one for the cone polygon and one for the rectangle polygon.  Use the Newberry DEM as the file to copy the raster spatial parameters from to create the blank.  Use the following naming convention 322cone.rst and 322rect.rst, where 322 = the cone id no.
5. Using Idrisi, use the Reformat-Raster/Vector Conversion-PolyRas tool to rasterize the cone polygon and bounding rectangle for each cinder cone, using the initial raster blank created in 4 above

6. Using Idrisi, use the GIS Analysis-Database Query-Reclass tool to change the following cell values for each of the cone raster and rectangle raster images:

(a) Using the *cone.rst image, for the cone raster image: set all cells inside the cone poly = 0, all cells outside the cone poly = 1

(b) Using the *rect.rst image, for the rectangle raster image: all cells inside the rectangle poly = 1, all cells outside the rectangle poly = 0

7. Using Idrisi, for each cone, use the GIS Analysis-Database Query-Overlay tool to 

a. multiply the cone image from 6a above x the Newberry DEM, create an intermediary image.  Name it 322temp.rst, where 322 = cone ID
b. multiply the intermediary image from 7a above (*temp.rst) by the rectangle raster image from 6b above (*rect.rst).  Name this resulting image *temp2.rst.  What should now exist is a DEM with the cone bounding rectangle with cell values, the cone poly values inside the rectangle = 0, and the cell elev. Values outside of the rectangle = 0

8. Using Idirsi, for each cone, examine the blocked / rectangle DEM from 7b above, use the zoom tool to focus on the upper left and lower right corner of the bounding rectangle.  Using the position cursor, determine the min X UTM coord, the max X UTM coord, the min Y UTM coord. And the max Y UTM coord for the bounding rectangle DEM.  Write these numbers down on scratch paper

9. Using Idirsi, for each cone, use the Reformat-Window tool to clip the block rectangle DEM from 7b above (*temp2rst).  Name this new file 322block.rst, where 322 = cone id no.  At the prompt, select the raster image from 7b, check the “Geographical Positions” radio button, and enter the Min X, Max X, Min Y, Max Y values from 8 above.  This will create a new, clipped raster image with elev values for the rectangle, surrounding 0 values inside the cone polygon.

10. Using Idrisi, for each cone, use the Reformat-Window tool to clip the complete Newberry DEM raster image.  This time use Reformat-Window tool, but instead of using max X and Y values, check the “An existing window image” button, and find the clipped file from 9 above (*block.rst).  Name this file 322DEM.rst.  This will be a complete DEM of the cone + the bounding rectangle, with no zero values.

11. Using Idrisi, For each raster file created in 9 and 10 above (*block.rst and *DEM.rst), use the Reformat-Raster/Vector Conversion-PointVec tool to convert the raster elev. Cell values to points with z-values.  Name these files 322bkpts.vct and 322dempts.vct respectively.  These will be idrisi point vector files.

12. Using Idrisis, For each vector point file in 11 above (*bkpts.vct and *dempts.vct), use File-Export-General Conversion-XYZIDRIS to create a comma delimited, ASCII text file with XYZ values for the points created in 11 above.  Name each of these files *block.dat and *dem.dat respectively (where * = polyID no.)
13. Using Surfer, use Grid-Data to create a surfer grid for each of the *.dat files in 12 above.  In the grid routine, use the “Kriging” default options, but reset  the X direction and Y direction spacing vales to “10”, (i.e. for 10 m resolution).  You will now have created a *block.grd and *dem.grd surfer grid files for the point data in 12 above.
14. Using Surfer, use Map-Shaded Relief Map to create shaded relief maps of the *.grd files created in 13 above.  Give the maps a title with Cone ID No. Size each of the maps so that they both fit on one page, print them out on the color printer for filing and reference.  What you should see is a 3D DEM of the cone and surrounding topography, and a 3D DEM of the topography with the cone removed and extrapolated.

15. Using Surfer, use the Grid-Volume tool; set the *dem.grd as the upper layer and the *block.grd as the lower layer.  Calculate the cone volume and print out the report sheet.  Staple the cone image from 14 above to the volume report, store in 3 ring binder.  Check the volume calculation to make sure it makes sense, and shows positive volumes.

