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EXECUTIVE SUMMARY

Problem and Background:
GSFLOW is a coupled ground water and surface-water flow model based on the USGS Precipitation-Runoff Modeling System (PRMS) and Modular Ground Water Flow Model (MODFLOW-2005). A major component of this coupled model is the movement of surface water from one cell to another cell or one polygon to another polygon (cascading). Cascading can be very tricky and models can often be thwarted by an artificial circular cascading loop of water. Currently there are 2 ways to map cascades. First they can be done manually which is time consuming (hundreds of polygons to map) or impractical (30,000+ cells to map). Second, a FORTRAN program has been created to map cell based cascades but only outputs these in a txt file which then needs to be painstakingly reviewed.

Objective:
The objectives of this script include 1) automate the calculation of every cascade for both cells and irregular polygons and 2) creating a feature class so that the cascades can be viewed easily and then exported for use in a GSFLOWS model. In addition, a toolbox is created in which the script is run from either ARCMap or ARC Catalog.
Approach:
The approach is to cycle through a feature class’ polygons one at a time and gather information about the neighboring polygons. The cascade is assigned to the neighbor with the lowest elevation. If the original polygon has the lowest elevation then that the cascade is assigned to the original polygon and designated a swale.  A feature class is created and populated with the following fields: source ID (HRU_Up); cascade ID (HRU_Down); stream segment (SEG_Down; not currently implemented); cascade percent (Percent); swale (Swale). This feature class can be viewed in ARCMap and exported for use in a GSFLOW model. 
