DIGITAL MAPPING TECHNIQUES 2021

The following was presented at DMT 21
(June 7-10, 2021 - A Virtual Event)

The contents of this document are provisional

See Presentations and Proceedings
from the DMT Meetings (1997-2021)

http://ngmdb.usgs.gov/info/dmt/



Building an Automate
GeMS-style Submission
N rise Geodat

Christian Halsted
Director, Earth Resources Information
Maine Geological Survey
Chiristian.H.Halsted@Maine.gov

ﬁé'ﬂ-LnGY Digital Mapping Techniques 2021



mailto:Christian.H.Halsted@Maine.gov

The Maine Geological Survey has a seamless,
statewide, multi-quadrangle and multi-scale
enterprise geodatabase that is used to provide data
management for all bedrock and surficial
mapping products. This past year MGS developed
the automation tools to convert and export our
data into eMS schema. This has allowed us
to continue mapping with our database schema
and tools while also being able to meet Level 3
GeMS compliance requirements. It is also leading
to quicker adoption of GeMS by the mapping
geologists because the impact on their workflow
has been minimized. This presentation will review
the process that went into completing the project
as well as open questions we still have to resolve.
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How Did We GettHeree

1996. Quadrangle-based mapping with Arcinfo Coverages

2014: SQL Server Express Enterprise Geodatabase muliis
quadrangle, multi-scale, multi-map type

2017: NCGMPQO9
2018 MGS - GeMS gap analysis
202] : FirST GeMS SmeiSSion = 37 MGS_Data.DBO.Bedrack 24K

[*) MGS_Data.DBO.Bedrock_Contacts
HI mMGS_Data.DB drock_Geology_24K_Topology
[=) MGS_Data.DBQ.Bedrock_Leaders
[~ mG S _Data.DB! drock_Line_Features
[=] MG S_Data.DBO.Bedrock_Line_Features_Labels
[ MG S_Data.DBO.Bedrock_Miscellaneous_Points
B mG S _Data.DB! drack_Overlay_Polygons
[%7) MGS_Data.DBO.Bedrock_Points
[%7] MG 5_Data.DBO.Bedrock_Points_Labels_Symbol
[%] MG5_Data.DBO.Bedreck_Points_Labels_Text
2] mG 5_Data.DBO.Bedrock_Stratigraphy_Labels
[) MGS_Data .DBO.Bedrock_Stratigraphy_Leaders
[~ MG5_Data DBO.Bedreck_Stratigraphy_Lines
2] mG 5_Data.DBO.Bedrock_Stratigraphy_Miscellaneous_Points
[E) MGS_Data .DBO.Bedrock_Stratigraphy_Overlay_Polygons
[E) MGS_Data .DBO.Bedrock_Stratigraphy_Units
[E1) MG5_Data.DBOQ.Bedreck_Units
2] mG S _Data.DBO.Bedrock_Units_Labels
[%] MG S Data.DB drock_XSection_Labels
[~ MG5_Data.DB drock_XSection_Leaders
[~ mG S _Data.DB! drock_X5ection_Lines
[=] MG S_Data.DBO.Bedrock_XSection_Miscellaneous_Points
[E) MG S Data.DB drock_X5Section_Overlay_Pelygons
[E1) MG5_Data.DBO.Bedreck_XSection_Units
] Eﬂ MGS5_Data.DBO.Bedrock_24K_Archive

= LJ MGS_Data.sde
rd MGS Data.DEQ.Air Photos
n -

# [H9 MGS_Data.DBO.Bedrock_100K

1+ (35 Data.DBO.Bedrock TO0K Archive
# [ MGS_Data.DBO.Bedrock 24K
= .."‘:._’ sql-dacf-mgs-express.som.w2k.state.me.us '=H MGS5_Data.DBC.Bedrock_24K_Archive
g Databases 2P MG5_Data.DBO.Bedrock_500K
B 0 MGS5_Data.DBO.Bedrock_500K_Simplified
Database Snapshots ﬁ MG5_Data.DBO.Bedrock_Special_Projects
F GeoData [ MGS_Data.DBO.Landslides
[ ba ﬁl MGS_Data.DBC.Mineral_Resources
= 'SP bd (51 MGS Data.DBO.Snow Surve
label 05 Liata DEC, s
polygon & 20 MGS_Data.DBO.Surficial_Genlogy_24K
! tic
= = bd-100k

System Databases

%I MG5_Data.DBO.Surficial_Geology 500K
ﬁ MG5_Data.DBO.Surficial_Geology_|CS

;
& Forestry
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Guiding Princi

- Minimal disruption to current map production

- Minimal level of additional work by the mappin
and information management staff

- TreateemS-as a dafa sfandard, not map sta

able MGS to fully comply with GeMS Leve
irements

e a defined, scripted, documented wor
ck and surficial maps at 24K and 100K scales

ove MGS workflows around Geolex, feature-level
tadata, map text
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What [s Missi

Inventoried MGS feature classes to discover required GeMS
attributes that need to be captured.

GeMS Field MGS Feature Class

IDENTITY_CONFIDENCE Bedrock_Contacts
Bedrock_Line_Features
Bedrock_Overlay_Polygons
Bedrock_Units
Bedrock_XSection_Lines
Bedrock_XSection_Overlay_Polygons
Bedrock_XSection_Units
tbl_Bedrock_Feature

EXISTENCE_CONFIDENCE Bedrock_Contacts
Bedrock_Line_Features
Bedrock_XSection_Lines

LOCATION_CONFIDENCE Bedrock_Contacts
Bedrock_Line_Features

Bedrock_XSection_Lines
tbl_Bedrock_Points

ORIENTATION_CONFIDENCE | » tbl_Bedrock_Feature
LOCATION_METHOD . tbl_Bedrock_Points

List of additional fields needed for GeMS compliance in Bedrock 24K
mapping feature classes and tables.
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What [s Missi

MGS map explanation table needed a number of new fields to

mMap unifs.

55 Menu Map Explanations
Find Project: Name: Lishon Fa
Series: Detailed bedro
ayer: Bedrock_Uni

Symbology Unit
v |Pg

- |CDecp

Agriculture
Conservation
&

Clear Filter
geology

Description
g ained to medium-grained
Pb monazite age o million years before present from =bol:
nterpreted to repre 3 ization age ofthe granite
arit me other

.- |Light gra

biotite + mt
abundant. Remnan
within the granite bo
-

ained, nonfoliated to moderately foliated,
biotite + mL i i
abundant Th ranite ay
3 antral portion of the g
i

Feature Cla:
IapUnitP oly

MapUnitP oly

MapUnitPo

IapUnitPo

MapUnitPo

Name

« |Granite

« |Carbonifero!

Devonian|

RATIFIED R

Iboro Group
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control GeMS destination feature classes and descrip

Re-
FGDC  purposed Hieran
mbol No. Symbol Key
v |[1.1.1

GeMS Data Entry
FullName i
Geolex Age

nite Permian

Cox Pinnacle Granite arbonifero

arbonifero
Devonian

Paragraph Style  GeoMaterial
DIMUUnit2 v |C ained, fi

DWUHeading6

DWUUnit2

DWUUnit2
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Reference Ta

Reference tables for geomaterials, paragraph styles, and FGDC
colors, symbols, and patterns were created in the M
database to control data entry. In the case of co
patterns, these tables also provide a crosswalk k2

valuesdraditionally used by MGS and the FGD(

: Patterns GeMS Symbols
Color Range C 1 Selected Update FGDC Color Match
28 29 a2 a3

g7 498

Wiew Full Color Palette

UsedIn UsedIn GIS
Pattern ma GIS  Polygons FGDC_Color FGDC_C FGDC_M FGDC_Y FGDC_K
- 49 31 0 8 20 \]
78 0 20 50 0
2 8 70 ]
100 0
100 0
100 0
100 0
100 0
8 0
13 0
2 0
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GeMS Staging Tables

The GeMS Create New [
Database tool was used e
to creaie ai= copirioots " 5 Ge Drcpment Mppingod
geodatabase with all the oo [
defaulitelles.and = e
feature classes. These
objects were imported
Info the MGS
geodatabase to serve as ©) hoveletines
staging tables/feature o et

MapUnitOverlay

C|CISS€S for GGMS dG'I'G MapUnitPoints

MapUnitPolys

)

Data.DBO.G

Cartographiclines

LRGN

ntactsAndFaults

CrientationPoints
Overlay
Stations \ Data.DBO.GEMS_

DataSources VIGS_Data.DBO.GEMS_

DescriptionOfMapUnits VGS_Data.DBO.GEMS_MapUnitO

GeoMaterialDict MG5_Data.DBO.GEMS_MaplUnit
iscellanecusMapinformation

- 5 - OrientationPoints
MiscellanecusMapinformation

Repurpo b epurposedSymbols
standardLithology Data.DBO.GEMS_Stations
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Data Mapping

The existing MGS feature classes and tables, or subsets of
features, were mapped to the required GeMS feature classes
and tables.

GeMSs Feature Class

Units MapUnitPolys
Contacts (not overlapped by Bedrock_Lines) ContactsAndFaults
Lines (with GEMS_FeatureClass = 'ContactsAndFaults’)

Units (dissolved units o make map boundary)

Stations

Points_Labels_Symbol (with GEMS_FeatureClass = 'OrientationPoints') | OrientationPoints
GeologicPoints
Units_Labels GenericPoints
Line_Features_Labels

Miscellaneous_Points (SYMBOLOGY <> 'Geochronology point')

GeologicLines
Line_Features (GEMS_FeatureClass = 'Cartographiclines’) Cartographiclines
Leaders

MGPUNTOVerayPolys
OverlayPolys
DataSourcePolys
MiscellaneousMaplinformation
CSXMapUNifPolys
XSection_Lines (with GEMS_FeatureClass = 'CSXContactsAndFaults’) | CSXContactsAndFaults
CSXOverlayPolys
XSection_Lines (with GEMS_FeatureClass = 'CSXCartographiclines’) CSXCartographiclines
XSection_Leaders

XSection_Lines (with GEMS_FeatureClass = 'CSXGeologiclines') CSXGeologiclines

XSection_Labels CSXGenericPoints
XSection_Miscellaneous_Points
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Data Mappi

Individual feature types in existing MGS feature classes can be
mapped to their GeMS destination feature class using
GeMS:Feature Class field in the MGS Map Explang

GeMS Data Entry

Example of different feature types in a single MGS feature class being
mapped to two different GeMS feature classes.
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Automated Dato

A custom Python tool in an MGS ArcPro toolbox : Ez8

- calls a SQL Server database stored
procedure that :

- truncates (deletes) any existing data in eac

/m.g\ng tables/feature classes

loads data to each of the staging tables a
feature classes for the selected quadrangle
scale (24K or 100K), and map type (bedroc
or surficial)

ates the GeMS submission fgdb in a
ging folder

copies the staged GeMS data to the fgdb

This provides the flexibility to create GeMS submissions for any

map published by MGS.
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Automated

SQL Server database stored
procedure:
UspGEMS_Stage_Data

355 SELECT Statements from
MGS data to create 22
GeMSeature classes/tables

~3200 lines of code
YIKES!!!

Data MIgGFation

=]
T
El

#4---MapUnitPoly
TRUNCATE TABLE GEMS_MapUnitPolys;

JER() OVER (ORDER BY QUADNAME, Map, Scale) as int) OBJECTID
. [MapUnit]
»[IdentityConfidence]
,[Label]
» [Symbel]
,[DataSourceID]
,[Notes]
»[MapUnitPolys_ID]
, [Shape]
[Symbol_MGS]

'C#"=cambrian, 3 i "ME ' =me
MapUnit
, IDENTITY_CONFIDENCE AS IdentityConfidence
JUNIT Label
,CAST(tbl_GEMS_Colors_MGS_to_FGDC.FGDC_Color AS nvarchar(58))
YMBOLOGY A5 Symbol MGS
(SELECT DataSources_ID FROM GEMS_DataSources WHERE
,GEMS_NOTES AS Notes
,'MUP' + CAST(Bedrock_Units_evw.0OBIECTID AS nvarchar(1@)) AS MapUnitPolys_ID
»SHAPE
Bedrock_Units_evw.QUADNAME
] ' Map
. 240 AS Scale
FROM Bedrock_Units_evw
N tbl GEMS_Colors_MGS_to FGDC ON Bedrock_Units_eww.SYMBOLOGY - tbl GEMS Colors MGS_to FGDC.ColorName
WHERE Bedrock_Units_evw.QUADNAME

rficial 24K
UNION ALL
SELECT
UNIT AS MapUnit
,IDENTITY_CONFIDENCE AS IdentityConfidence
JUNIT AS Label
lor AS nvarchar(5@)) AS Symbol
JUNIT AS
ELECT DataSources_ID FROM GEMS_DataSources WHERE AS DataSourcelID
,GEMS_NOTES AS Notes
MUP' + CAST(Surficial Geology_Units_eww.OBIECTID AS nvarchar(18)
SHAPE
urficial_Geclogy_Units_evw. QUADNAME
‘surficial’ AS Map
2; Scale
FROM Surficial_Geology Units_evw
N tbl_GEMS_Colors_MG: DC OM Surficial_Geology Units_eww.U . ors_MG5_to_FGDC.ColorName

WHERE Surficial_Geology_Units_eww.QUADNAME = @Quad

--Bed < 188K
UNICH
SELECT

#"=cambrian, E i "Mt =me.
MapUnit
,IDENTITY_CONFIDENCE AS IdentityConfidence

(tbl_GEMS_Colors_MGS_to_FGDC.FGDC_Color AS nvarchar(s
Symbol_MGS
SELECT DataSources_ID FROM GEMS_DataSources WHERE

Il thl_GEMS_Colors_MGS_to_FGDC ON Bedrock_188K_Units_evw.SYMBOLOGY - tbl_GEMS_Colors MGS_to FGDC.ColorName
WHERE Bedrock @K_Units_evw.QUADNAME = @Quad
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Manual Ste@s

Run GeMS Tools manually:
- Load default file geodatabase metadata and edit
Run Validate Database tool and deal with anyferrors

Run Geologic Names Check tool
Run Metadata 1, 2, and 3 tools
Run Translate to Shapefiles tool

Build GeMS submission map document
which is not the same as the original map
document

GeMS Data Submission

Bedrock Geology of the

Lisbon Falls South Quadrangle, Maine

This data submission is supplemental to Maine Geological Survey, Open-File Map 19-7. This map is not intended for publication purposes.
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GeMS Submission F.e

Manually compile all the components of the GeMS Package

. Original map PDF
- ArcMap document (not original - GeMS da

- Exportmap-photos, text, figures, tables

ollect style and font files

smittal lefter
browse graphic
zip file

and notity NGMDB
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Next Steps/Impro

Metadata tools needed for ArcPro
Incorporate Validate Database info SQL Server db

Script gathering of resource (map photos, figure
text), map document, and graphic files

riof running of GeMS tools in a batch orin d

cleanup of intermediate validation and

vilding GeMS map document
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Accomplishm

- Costs quantified

- 8-12 hours for author geologist to review and complete G
entry on a published quadrangle (longer if not the a

- 4-8 hours for data manager to compile GeMS Su

. Staff treimeg=——_

S submission process fully documented

GeMS translation logic centralized in M

vel 3 and one Level 1 GeMS packages s
din May 2021.

Questions?
Thanks!
BE'DLDGY Digital Mapping Techniques 2021 . e
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