Lab 5, Introduction to Geographic Modeling

Introduction:  The purpose of this lab is to create a digital representation of terrain elevation.  Digital terrain models form the basis of almost all kinds of spatial hydrological, ecological, and bio-geochemical analyses.  Issues pertaining to their creation and accuracy are important to understand with respect to the analyses for which they are used. The process of creating a digital elevation model (grid) or a triangulated irregular network representation of topography is called fitting a surface to points. There are numerous options that one can select to interpolate between known elevation values and areas of the region of analysis for which elevation values are missing.   I highly recommend that you spend some time reading the IDRISI on-line manual Guide 2, sections on “surface interpolation” and “triangulated irregular networks and surface generation” to familiarize yourself with some of the techniques.  We will be using the geostatistical procedure called ‘kriging’ to create a DEM grid surface tessellation, and the Delauney triangulated irregular network method to create a TIN surface tessellation.  

The data you are provided (Lab5_data.zip) is as follows:

Muestr_elev.xls is an excel file of z, x, y data, where the z represents meters above sea level.  These elevations were taken to correspond to soil sample (los meustreos) pits in the watershed of the Rio La Tapa, in the mountains known as las Sierras de las Comechingones, Córdoba Province, Argentina.  

Curvas.ung is an ArcINFO “UNGEN” export file of hyposometric curves (las curvas) commonly called elevation contour lines.  Each contour line begins with a number indicating the elevation that they all share.  This is followed by the x, y coordinates of each point defining the arc.  The word END marks the termination of each arc (in this case contour line), as well as the terminal point of the file, hence there will be two “END” statements at the very end of the file. (See attachment)

Neither of these files alone would make a nice terrain model of the watershed where this study was conducted.     Together they may provide enough points to allow you to create a pretty accurate representation of the watershed.  On the western front of the mountains, there is a straight drop of hundreds of meters to the valley below.  Since you have no data for the valley, it will be interesting to see how the program represents the landscape or you can create a mask to exclude this area.

Steps to Follow:

1. Export ‘muestr_elev.xls’ to an ascii text file using the ‘save as’ command with the ‘.prn’ space delimited text option, to create muestras.prn.

2. Write a program to sample the curvas.ung file selecting every 20-40th point unless the line consists of less than 20 points.  Combine the thinned points with those from the muestras.prn file, naming the combined file ‘allpoints.ung.’  This file will have the UNGEN point file format, which is the same as the muestras.prn.
3. Once you have your complete point file, IMPORT it into IDRISI using the menu: File/Import/Software-Specific Formats/ESRI formats/ARCIDRIS.  This imports ARC/INFO ‘ungen’ files.  An ungen file is an ascii representation of vector data – point, line or polygon.
4. The kriging option may work better if you use a raster file.  To do this, first create a blank raster file using the menu: Data Entry/Initial command.  Drop the points into the raster map using the menu: Reformat/Raster/Vector Conversion/Pointras.  If you have duplicate points in your point file, however, you might encounter problems doing this.  Make sure you have weeded out a lot of the points that lie along the curve.
5. The boundary coordinates for the map (and all maps we will create) are as follows:
columns     : 424

rows        : 448

ref. system : plane

ref. units  : m

unit dist.  : 1.0000000

min. X      : 3593063.0000000

max. X      : 3614271.0000000

min. Y      : 6360690.0000000

max. Y      : 6383133.0000000
6. You will work with a partner, one of you fitting a surface to the points, using the TIN generator in ARCVIEW or IDRISI, and the other creating a DEM (grid) in IDRISI using kriging. 

Menu:
GIS Analysis/Surface Analysis/Interpolation/Kriging/Spatial Dependence

GIS Analysis/Surface Analysis/Interpolation/Kriging/Model Builder

GIS Analysis /Surface Interpolation/Kriging/Kriging and Simulation

We will walk through the steps of kriging in the first hour of class using the data sets for the IDRISI tutorial 3.5 – Geostatistics.  The data is located in the folder 

C:\Idrisi Tutorial\Advanced GIS.
7. Once the TIN is complete convert it to a grid to match the same dimensions (xmin, ymin, nrows, ncols) as the DEM (grid) using the menu:  GIS Analysis / Surface Analysis / Interpolation / TIN Interpolation / TINSURF.

8. Then subtract the gridded TIN elevation values from the DEM elevation values using the menu: Analysis/ Overlay/ Subtract command in IDRISI to create ELEV_DIF.rst.
9. Finally you will use the menu: GIS Analysis/Histogram command on your difference map to calculate how many cells vary by 1 meter, 10 meters, 20 meters or 0 meters, etc.   What does it mean if all cells equal ‘0’?   In your write up report the largest discrepancy, the smallest, and the mean, and discuss how the two final elevation grids differ.
10. Calculate a slope map for each map and compare the results, just as you have done with the elevation results.  
11. Are the slope maps different enough that they might affect an analysis of erosion potential?  In what way?
To Hand In Together
1. Short description of what you learned (10 pts)
2. Answers to questions 9 and 11           (5 pts each)
3. Print of the Histogram and interpretation of the histogram (see items to discuss in 9 above). (15 pts)
4. Your FORTRAN code  (must show proof of debugging and a glossary) (45 pts)
5. Hard copy prints (grayscale is fine) of the DEM and the TIN (pay attention to titles, legend and colors).  (10 pts each)
