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Description:	
  	
  	
  
The	
  Maine	
  Geological	
  Survey	
  (MGS)	
  has	
  a	
  statewide,	
  seamless,	
  multi-­‐map,	
  multi-­‐scale,	
  enterprise	
  
geodatabase	
  that	
  tightly	
  integrates	
  the	
  mapping,	
  data	
  collection,	
  project	
  tracking,	
  publishing	
  and	
  sales	
  
workflows	
  for	
  all	
  Maine	
  surficial	
  and	
  bedrock	
  map	
  products.	
  	
  We’ll	
  review	
  the	
  software	
  and	
  
infrastructure	
  that	
  host	
  the	
  system.	
  	
  We’ll	
  also	
  look	
  in	
  detail	
  at	
  the	
  database	
  schema	
  and	
  procedures	
  
that	
  make	
  this	
  a	
  powerful	
  tool	
  for	
  centralizing	
  all	
  MGS	
  data	
  and	
  serving	
  it	
  to	
  ArcGIS,	
  MS	
  Access,	
  MS	
  
Excel,	
  ArcServer	
  and	
  our	
  web	
  site.	
  	
  Lastly,	
  we’ll	
  review	
  the	
  initial	
  steps	
  taken	
  to	
  prepare	
  the	
  MGS	
  
database	
  for	
  providing	
  GeMS-­‐compliant	
  deliverables.	
  	
  This	
  includes	
  a	
  gap	
  analysis	
  between	
  the	
  two	
  
systems,	
  a	
  work	
  plan	
  for	
  migration	
  and	
  factors	
  that	
  MGS	
  will	
  be	
  considering	
  before	
  committing	
  to	
  this	
  
project.	
  
	
  
Abstract:	
  	
  	
  
The	
  Maine	
  Geological	
  Survey	
  (MGS)	
  has	
  had	
  a	
  bedrock	
  and	
  surficial	
  geologic	
  mapping	
  system	
  for	
  over	
  20	
  
years.	
  	
  The	
  system	
  has	
  migrated	
  through	
  many	
  GIS	
  and	
  data	
  technologies	
  as	
  vendors	
  have	
  upgraded	
  
software.	
  	
  Until	
  recently,	
  the	
  GIS	
  and	
  business	
  data	
  have	
  always	
  existed	
  in	
  their	
  own	
  technology	
  silos.	
  	
  
Through	
  a	
  lot	
  of	
  experimentation	
  and	
  trial	
  and	
  error	
  MGS	
  has	
  arrived	
  at	
  a	
  single	
  database	
  architecture	
  
that	
  meets	
  all	
  the	
  data	
  and	
  GIS	
  needs	
  for	
  users.	
  	
  A	
  Microsoft	
  SQL	
  Server	
  Express	
  database	
  running	
  on-­‐
premise	
  stores	
  all	
  the	
  ESRI	
  geodatabase	
  objects	
  that	
  are	
  used	
  in	
  ArcGIS	
  for	
  mapping	
  and	
  the	
  business	
  
tables	
  that	
  support	
  the	
  project	
  tracking,	
  publishing	
  and	
  sales	
  workflows.	
  	
  ArcGIS	
  and	
  Access	
  provide	
  the	
  
front-­‐end	
  data	
  visualizations.	
  	
  SQL	
  Server	
  database	
  views	
  and	
  stored	
  procedures	
  store	
  the	
  logic	
  for	
  data	
  
presentation.	
  	
  This	
  system	
  provides	
  the	
  best	
  mapping	
  draw	
  and	
  query	
  performance	
  and	
  allows	
  for	
  the	
  
seamless	
  integration	
  of	
  business	
  and	
  geospatial	
  data.	
  	
  Additionally,	
  mapped	
  features	
  are	
  stored	
  in	
  single	
  
feature	
  classes	
  for	
  all	
  quadrangles	
  at	
  the	
  mapped	
  scale.	
  	
  When	
  mapping	
  by	
  quadrangle,	
  definition	
  
queries	
  are	
  set	
  on	
  the	
  layers	
  to	
  only	
  display	
  data	
  for	
  the	
  quadrangle.	
  	
  Access	
  forms	
  are	
  used	
  to	
  filter	
  and	
  
display	
  tabular	
  data	
  by	
  quadrangle	
  to	
  be	
  entered	
  or	
  edited.	
  
	
  
MGS	
  started	
  the	
  GeMS	
  evaluation	
  process	
  this	
  winter.	
  	
  It	
  was	
  quickly	
  apparent	
  that	
  MGS	
  wouldn’t	
  use	
  
the	
  GeMS	
  file	
  geodatabase,	
  single	
  quadrangle-­‐based	
  mapping	
  tools	
  because	
  this	
  would	
  have	
  been	
  a	
  
technological	
  step	
  backwards.	
  	
  However,	
  there	
  were	
  many	
  excellent	
  features	
  of	
  GeMS	
  that	
  MGS	
  could	
  
implement	
  like	
  correlation	
  of	
  map	
  units,	
  the	
  glossary	
  and	
  paragraph	
  styles	
  for	
  the	
  description	
  of	
  map	
  
units.	
  	
  The	
  decision	
  was	
  made	
  to	
  treat	
  GeMS	
  as	
  a	
  data	
  export	
  product.	
  	
  A	
  gap	
  analysis	
  was	
  performed	
  to	
  
assess	
  what	
  data	
  was	
  missing	
  from	
  the	
  MGS	
  system	
  that	
  would	
  be	
  needed	
  to	
  produce	
  a	
  GeMS	
  compliant	
  
database	
  for	
  submission	
  to	
  USGS.	
  	
  The	
  analysis	
  also	
  provided	
  a	
  work	
  plan	
  for	
  migration.	
  	
  Results	
  showed	
  
that	
  there	
  weren’t	
  significant	
  amounts	
  of	
  data	
  missing.	
  	
  However,	
  there	
  is	
  still	
  a	
  significant	
  amount	
  of	
  
work	
  that	
  needs	
  to	
  be	
  done.	
  	
  MGS	
  is	
  currently	
  evaluating	
  the	
  costs	
  and	
  benefits	
  of	
  migration	
  and	
  
assessing	
  the	
  correct	
  timing	
  for	
  implementing	
  the	
  work	
  plan.	
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Agenda
• MGS data

management history

• Review current MGS
database design and
key features

• GeMS Implementation
Evaluation
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MGS Data Management History

ArcInfo
Coverages
AML
Plot files

Paper
Mylar

Reports
Tables

~2002

1996

2014

2016

2017

Text files
Lotus 123
Excel

PDF files
2005 Access

ArcGIS
Enterprise SQL Server GDB
PDF

Excel
Access

ArcGIS
File Geodatabase
PDF

Excel
Enterprise database

ArcGIS
Local SQL Server Express Geodatabase

PDF

Spatial Data Business Data

Local SQL Server Express Geodatabase
Future

Quadrangle based

Multi-map based
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User Interfaces
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Statewide Data Storage: Why
• Controlled data management

• Performance

• Discoverability

• Value added, any-scale analysis

• More stable code base and centralized logic
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Statewide Data Storage: How

• Each table has a foreign key that
identifies the quadrangle the records
belong to

• Forms are set up to filter by quadrangle

Form example:
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Statewide Data Storage: How

• All bedrock unit polygons for
every mapped quadrangle
are in the same feature class

• Each feature class has a
QUADNAME field that
identifies the quadrangle the
feature belongs to

Map example:
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Statewide Data Storage: How

• Python tool automatically sets the Definition Query for every
layer in a map document

• QUADNAME = ‘augusta’ AND DRAW = ‘Yes’

Map example (continued):
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Statewide Data Storage: How

• After the tool is run only the
selected bedrock unit
polygons show in the map

Map example (continued):
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Statewide Data Storage: Benefits
Create views that mix spatial and business data for use in GIS

• No joins in ArcMap

• Can do multi-field
joins

• Faster draw
performance

• No copying data

• Automatic data
updates
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Statewide Data Storage: Benefits
Perform geoprocessing tasks in the database

• Extremely fast

• Doesn’t require ArcGIS or Python
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Data Sharing

• Processing data for
delivery to other users and
systems is extremely easy,
fast and can be real-time
using flags in the dataset

• ArcServer allows viewing
data on any device

• Taking data to the field
and editing with mobile
devices is seamless, real-
time and available
connected or
disconnected

Maine
Geological
Survey

Maine Office of GIS

Web/Cloud
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MGS GeMS Evaluation

• MGS has a tightly integrated system that handles all data
management and mapping aspects of the survey which
makes moving to a new mapping system difficult and costly

• MGS will not adopt the GeMS single quadrangle mapping tools

• MGS is approaching GeMS as a standardized schema for data
transfer and publishing

?



Digital Mapping Techniques 2018 14

MGS GeMS Evaluation

Advantages of GeMS to MGS:
• More complete feature-level confidence and source

metadata

• Automation of Description of Map Units – paragraph styles

• Glossary

• GeoLex integration

• Opportunity to review and upgrade database design

• SYMBOLOGY vs Type, Value, Label

• Capturing Map Text

• Paradigm shift that all objects on/in geologic maps are data
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MGS GeMS Evaluation

Disadvantages of GeMS for MGS:
• More metadata entry

• Fine grained nature of source control

• GeoMaterial entry

• Picture and diagram management and storage

• Correlating the upkeep of Python code base with Esri versions

• No annotation or controlled labeling

• Multiple versions of same quadrangle map

• Time and cost to adopt
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MGS GeMS Evaluation

Gap Analysis:
Compare MGS schema to GeMS to identify modifications needed
to comply with GeMS
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MGS GeMS Evaluation
Gap Analysis:
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MGS GeMS Evaluation
Gap Analysis:
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MGS GeMS Evaluation

Proposed Work Plan:
• Create new GeMS database on MGS SQL Server

• Update MGS_Data schema with missing
components identified in Gap Analysis

• MGS to FGDC Symbology crosswalk

• Update MGS map (.mxd) templates and layer
files with new GeMS fields and domains

• Update MS Access forms with new GeMS fields

• Develop views and stored procedure to ‘publish’
a quadrangle from MGS_Data to MGS_GeMS

• Evaluate which GeMS Python tools are necessary
and what tool logic can be moved into
MGS_Data

✔✔
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MGS GeMS Evaluation

Before Proceeding with Work Plan:
• Further learning about GeMS – DMT 2018

• Assess costs to MGS to implement GeMS

• Already spent the equivalent of 22% of normal ‘other positions’
StateMap grant state match amount on doing Gap Analysis

• Explore funding options

• Assess and quantify benefits to MGS

• Evaluate costs and risks of waiting until GeMS is required

• Stay connected to the discussion of how “GeMS compliance”
is defined

✔✔
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Summary

• Huge benefits of a tightly integrated, statewide, multi-map
geodatabase

• A small(ish) state survey can build a multi-map database in an
affordable IT architecture

• MGS is keeping an open mind about GeMS

• There are real benefits of portions of the GeMS schema to MGS

• Trying to manage costs and limit any negative impacts of
GeMS implementation

• Biggest hurdle to adoption has been overcome – the acronym!

Thanks!
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