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Blurring the Lines: Overview  

ÅThe Point: 2-D Modeling Triggers GIS 

ÅMapping 101 Lite: How Maps are Made 

Å2-D Modeling Process & Data Needs 

ÅHidden Pitfalls in Mapping Deliverable 

ÅRetraining the Mapper and  the User 

ÅMapping Specifications for 2-D Models 

 



Distributary  Flow+Urbanization  

North Scottsdale 1993*  
* Most recent topographic mapping of  

     ñThe Westôs Most Western  Townò 

North Scottsdale 2010  
ñWhich way did they go?ò 

   [When the rains come to towné.] 



Effective  Delineation c. 1988  

North  Scottsdale:  

1-D in Confined Washes  

Distributary  AO Zone  

ñDepth 1ô/Vel. 3-4 fpsò 



Flooding a 3 -D World  

ÅConfined Channels/Dendritic: 1-D Model 

ÅUnconfined Flow/Distributary: 2-D Model 

ÅUndeveloped: 3-D Surface + Roughness 

ÅDeveloped: All the above + Map Features 

ÅGrid Element Attributes  for Modeling 

ÅManipulating Attributes Depends on GIS 



Mapping 101 ï Lite  
Aerial Photograph  Mass Points & Breaklines  



Digital Surfaces: DTM/TIN   

Digital Terrain Model  Triangular Irregular Network  



2-D Flow on Digital Surface  

ÅInput Hydrographs (sometimes)  

ÅRainfall Over the Surface (usually) 

ÅFlows: High WS Grid to Lower WS Grid 

ïBased on Averaged Grid Surface Elevation 

ïSteady Flow for Duration of Time Step 

ïRoughness (ñnò Value)/Infiltration 

ïEffect of Obstructions (What drives GIS) 



2-D Computational Scheme  
ÅUniform Grid on Digital Surface (DEM) 



Averaged Elevation  
ÅSimplified DEM (Digital Elevation Model) 



Interpolated DEM/Grid Data  

Ā Elevation (fixed) 
Ā Depth (computed) 
Ā Roughness (varies)   

Å  

Elev = 4539.23.    

depth = 2.16  
n = 0.047  

Å Depth constant for each grid element for each time step 
Å D(Tx+1)  = D (Tx) + Rain ï Infiltration ±  Flow In/Out  
Å Roughness varies with flow depth 
 



2D Flow Computation  

ÅVelocity computed from 
momentum equation 

 
ÅFlow based on grid size x 

velocity x accumulated depth 
 
ÅDepth = accumulated flows 

in/out over each time steps  



Models Run on 2 Main Files  
ÅEarth (Grid) & Rain (Storm/Hydrograph)  

ÅEarth is Derived from Multiple GIS Files 

ÅPopulating 1,000s of grid elements 

ïShape File: Buildings (and canopies) 

ïShape File: Impervious (by type: AC/PCC) 

ïShape File: Pervious (Turf/Bare Ground) 

ïShape File: Roughness (ñnò values) 

ïShape File: Infiltration Parameters (soil) 

ïLine File: Retaining Walls/Levees 



Digital Terrain Model  



Soil Survey Data  



INFIL.DAT: HYDC (in/hr)  



Cartographic Mapping Detail  



Final Combined Surface 
Feature Characterization  



   n-values  



Results: Where Does it All Go?  



Pitfalls: Getting to this Point  


