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AGENDA 



• Who is MCAC? 
• Maryland Coordination and Analysis Center 
• State Fusion Center 
• Creates intelligence products about: 

• Major events 
• Criminal Activity 
• Terrorism 

• Creates intelligence products for: 
• The Governor 
• Federal Partners (FBI and DHS) 
• Local Partners (Municipalities and Counties) 

• Who is DoIT GIO? 
• Geographic Information Office for the State of Maryland 
• Supports GIS efforts for various State Agencies: 

• Maryland Emergency Management Agency (MEMA) 
• Maryland State Police (MSP) 
• Department of Natural Resources (DNR) 
• Department of Health and Mental Hygiene (DHMH) 

AGENCY BACKGROUND 



• Monthly need for same maps with updated data 

• Staff with limited GIS knowledge 

• Quick turn-around time 

• Allows use of a standard template 

WHY AUTOMATED MAPPING? 



• Suited for different size projects and requirements 

• Library/Modular based 
• OS – Operating System access 
• URLLIB – Internet Protocols (HTTP/HTTPS) 
• SMTPLIB – Email 
• Tons of others… 

• Open Source with a large user community 

• Heavily integrated with Esri/ArcGIS technology 
• ArcPy module 

 

WHY PYTHON? 



• Crime in Baltimore City 
• Monthly Data 
• Arrest Locations 
• Various Types of Part I Crimes 

WHAT ARE WE MAPPING? 



• Accept User Inputs 

• Geocode Addresses 

• Update Underlying Map Data 

• Update Embedded Excel Table Data 

• Update Map Title and Publication Information 

• Export to Distribution Friendly File Formats 

OVERVIEW OF THE SOLUTION 



• Challenges 
• Limit the number of user inputs 
• Re-use inputs throughout script 
• Needs to accept Excel and CSV files 

 

• Details 
• Used arcpy.GetParameterAsText to allow for user input 
• Used arcpy.GetParameter to allow for predefined list of choices 

 

PROCESS: ACCEPT USER INPUTS 



PROCESS: ACCEPT USER INPUTS 



• Challenges 
• Is there existing connection to ArcGIS Server Geocode Service? 
• What do we do with Tied and Unmatched addresses? 
• What if an address geocodes outside the city? 

 

• Details 
• Used Maryland Cascading Geocoder from MD iMap 
• Used os.env to get Windows username 
• Used os.walk to jump through Windows directories 
• Compared Baltimore ZIP Codes to ZIP Codes of geocoded 

records for Tied results 

PROCESS: GEOCODE ADDRESSES 



PROCESS: GEOCODE ADDRESSES 



PROCESS: GEOCODE ADDRESSES 



• Challenges 
• Data backup in case of data append error 
• Updating definition query for the new month 
 

• Details 
• Create copy of master geocoded dataset to a backup GDB 
• Append monthly geocoded addresses to master dataset 
• Access definition query through arcpy.mapping module 

PROCESS: UPDATE UNDERLYING MAP DATA 



PROCESS: UPDATE UNDERLYING MAP DATA 



• Challenges 
• Pulling values from ArcMap table into specific cells in Excel 
• Formatting the table to be suitable for use in the map 

 

• Details 
• Calculate values from different types of mapped and unmapped 

incidents into ArcMap table view 
• Used xlrd and xlwt Python modules to access Excel 
• Excel table dynamically linked to ArcMap 

 

PROCESS: UPDATE EMBEDDED 
EXCEL TABLE DATA 



PROCESS: UPDATE EMBEDDED 
EXCEL TABLE DATA 



PROCESS: UPDATE EMBEDDED 
EXCEL TABLE DATA 



• Challenges 
• Maximizing title size with changing months 

 

• Details 
• Used Layout Elements to define what gets updated 
• Updated through user inputs and dynamic title 

• Month of Map 
• Product Number 

• Dynamic text pulls current date map was created 
 

PROCESS: UPDATE MAP TITLE AND 
PUBLICATION INFORMATION 



PROCESS: UPDATE MAP TITLE AND 
PUBLICATION INFORMATION 



• Challenges 
• None! 

 

• Details 
• Saves a new copy of the MXD 
• Used arcpy.mapping module to export to JPEG and PDF 

 
 

PROCESS: EXPORT TO DISTRIBUTION 
FRIENDLY FILE FORMATS 



PROCESS: EXPORT TO DISTRIBUTION 
FRIENDLY FILE FORMATS 



FINAL PRODUCT 



• Issues 
• Data 

• Missing Arrest Locations 
• Invalid Addresses 
• Misspelled Crime Types 

• Layout 
• Bug that causes table not to display in ArcMap but appears in export 

• Python 
• Modules not included with Python need to be installed locally 

• Decisions 
• No manual rematch of addresses 
• Records with valid geocoded addresses outside of Baltimore 

City would be removed from dataset 
• Only top 4 crimes would be shown separately, all the rest fall 

under Other 

OTHER ISSUES AND DECISIONS 



• Analysts…. 
• With little or no GIS experience can generate maps… 
• Can create maps on demand… 
• Can use a standard template for use in reports… 

PROJECT OUTCOME 
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