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Created a series of three maps and associated data:   

Map 1 - Generalized Depiction of Surface Water Features  

Map 2 - Generalized Depiction of Groundwater Aquifers 

Map 3 - Generalized Summary of Water Demand and Use 

• Maps were compiled using ESRI ArcGIS Desktop v. 10.2.2 

• Geographic reference is NAD 1983 UTM Zone 12, Meters 

What did we do? 

Made a collaborative effort to depict certain conditions of water supply, 

demand and use in the Coconino Plateau Study Area in North Central 

Arizona based on input from CPTAC members. 
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Project Timeline 

• Initial data acquisition began 8/24/2014 

• First print of Surface and Groundwater maps, 8/27/2014 

• Maps reviewed by CPTAC and revised 

• First print of Water Demand and Use map, 2/24/2015 

• Maps reviewed by CPTAC and revised 

• Completed set of maps, 6/8/2015 

Two Phases of Creating Maps  

• Data Acquisition and Management 

• Cartographic Process 



Coconino Plateau Watershed Partnership Water Source Menu Maps 

Data Acquisition and Management 

Data Sources: 

• Donald J. Bills, USGS 

• Members of the Coconino Plateau Technical Advisory Committee 

• U.S. Geological Survey 

• Arizona Department of Water Resources 

• Arizona State Land Department 

• EnviroSystems Management 

• Deborah Tosline, U.S. Bureau of Reclamation 

• U.S. Bureau of Reclamation 

• Arizona Geological Survey 

• U.S. Fish & Wildlife Service 

• Coconino County 

• Environmental Systems Research Institute, Inc. 

• TomTom North America, Inc. 
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Types of Data 

• GIS data (feature classes, shapefiles, coverage)   

• Spreadsheets  

• PDF files of feature information, images or text  

• Markups of previous maps in PowerPoint or PDF files 

• Image files (no spatial reference) 

Data Manipulation 

• Re-project data coordinates to common system 

• Georeference or digitize unreferenced data 

• Create new GIS feature classes for non-GIS data 

• Create or edit fields in feature class tables 

• Complete metadata for each feature class 

Data consolidated into one file geodatabase with 25 feature classes 
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File Geodatabase: NCAWS.gdb 
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Cartographic Process 

• Make it readable 

• Make it understandable 

• Make it fit 
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Cartographic Process 

• What is the map trying to convey or what story is it telling? 

• Determine what needs to be included on the map (data files, 

location info, background, map insets, legends, other info, etc.) 

• Establish size of print and scale – poster size, report or both? 

• Decide size, type and color of text, symbols, lines, images 

• Determine placement of various map components  

• Review, edit, move, resize features as necessary.  

• Print, review, edit map.  Repeat as necessary.  
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Comments on Individual Maps 

Surface Water Features Map 

• Had the most datasets, some with conflicting information 

• Streams data was difficult to display because of conflicting and 

overlapping data and small effluent reaches. 

• Lakes and wetland areas also overlapped. 

• Process of updating reaches with field information required  

digitizing lines  

 

Groundwater Aquifers Map 

• How to display overlying nature of aquifers and perched water-

bearing zones.  Use of Hydrogeologic Section helped with the 

visualization. 
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Water Demand and Use Map 

• How to display the Demand/Use table of information 

• Pie chart depicts water source and demand category with text 

box describing water demand, surface water source and water 

use 

• Made separate graphics of pie charts and text boxes to make 

everything fit.  Breaks link between data and graphics, making it 

harder to edit information  
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Project Summary 

Final products 

• Series of three maps in print and PDF 

• File geodatabase with 25 feature classes and completed 

metadata 

• PowerPoint presentation and project description 

Level of Effort 

• Map and data production: 162 hours 

• Write metadata, clean up files: 38 hours 

• PowerPoint and project description: 16 hours 
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Future Considerations 
  

• The collaborative process works well as long as one person 

controls the data and makes the maps. 

• Collect or verify field data using GIS/GPS field data collector. 

• Try to have as much data available for updates before starting 

GIS work. 

• The level of effort to update the data and maps depends on how 

much new data there will be. 

• Estimate 60-80 hours for updating data and maps 


