Introduction to Geographic Modeling

Lab 9 – Creating a “suitability” map for model input
Today’s lab will allow you to experiment with how to make a weighted map from which your model will select cells based on their likelihood, vulnerability, suitability, etc. for some process.  You could get a head start on next week’s fire modeling lab using the techniques here, or you may use this lab as the start of your final project.   Next week’s lab is modeling fire spread, but it, too, may be used as an opportunity to build your final project model, if a spread function is required.  The input data for the fire model can be downloaded here.
To build a fire vulnerability surface you may analyze where fires have occurred in the past, and weight your forest cells based on either the GEOMOD ‘percent impacted’ approach, or a proportional difference analysis, or PCA, or you may develop a weighted map using IDRISI’s WEIGHT, MOLA, or MCE module, each a decision-criteria approach.  Or you can do a logistic or multiple regression analysis (MULTIREG, LOGIREG) in IDRISI to determine weights per factor.  Then you would apply the derived equation in your code or you can use the map calculator.  

To use the GEOMOD approach, you will need to create maps of three “fire-conducive conditions” that will include aspect (solar orientation), potential soil saturation, and summer average temperature .  To prepare these do the following:

1) Reclass your soil moisture and summer average temperature maps into bins.

2) Calculate aspect from GV_dem

3) Reclass aspect into bins

We will then create a weighting factor based on available fuel.

4) Reclass the GV_Ayres map into weights based on the board feet and recent burn history, and land cover classification. This will be an approximation of fuel load. 

And finally, you will need a map of the cells you will use for calibration:

5) isolate all the areas of past burn in GV_FIRE. 

6) Classify these cells as 2, all others in the study area as 1, and all those outside as 0.

Choice A:  Select one of the calibration methods in IDRISI to create your ‘suitability’ surface.  The output will be your fire “risk” map.
Or Choice B: Write a model that will calculate for each bin of each driver the proportion of all the cells in the map of that characteristic that have burned in the past.*  Assign that percentage to each forest cell, and then average the three results (GEOMOD method).  Multiply times your “weighted” fuel load map.  The output will be your fire “risk” map.

*How do I write my model?? Well I always recommend starting with some pseudo-code such as:

For each fire-conducive factor determine how many cells of each bin exist within the entire study area.

For each fire-conducive factor determine how many cells in each bin are found in “previously burned” areas.  Divide this number by the total for that bin, and store this proportion.  Each forested cell of that bin will receive this weight.  For each cell add up the percentages or “weights” for the three factors, or compute their average.  Multiply this value times the fuel load map to create a final fire vulnerability or “risk” map.

Write the final weights for each cell to a “fire risk” map.

Hand in your code, with full explanation embedded in the code (no paper needed), and the output “risk” map.  

Extra Credit (20 Pts):  Revise your soil saturation potential map using the GV_precip map before including as an independent variable in the analysis.  Up to you how you do this.

To Hand In:

Suitability Map (80 pts)

Description of how you created it: (20 pts) or
Code to create it, with good commenting: (20 pts)

