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GMF Data Workflow from Field to Maps:
One Normalized Project BedrockGDB
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I * I Natural Resources Ressources naturelles hd
I Canada Canada > al I a a



Context

Recently, through the GEM Program, the GSC has
undertaken the Geological Map Flow project (GMF) to
develop protocols for:

= field data collection,

= compilation,

= Interpretation,

" management, and

= dissemination of bedrock and surficial maps.
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Context (2)

Success of the Geological Map Flow (GMF) project depends
largely on its ability to rapidly disseminate quality geological
information. To achieve this goal, it is critical to establish

a consistent data flow that allows effective management

of field data throughout the processes required by the
GMEF.

The presentation will therefore address the core of this GMF
workflow that is the normalized Project Bedrock
Geodatabase (PBGDB).
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Challenges

Overcome the paradigm of human adaptation to new
technologies and the need to control it quickly and
effectively,

Users with various levels of skill,

Developed a robust, streamlined and integrated geological

data flow from the field data collection up to the
dissemination process using the GSC corporate ESRI
environment platform.

i+l

I * I Natural Resources Ressources naturelles
I Canada Canada 5 al l a a



Requirements

GMF's operational requirements (integrated workflow from
field data collection up to data ready for dissemination
processes),

Field work specific requirements (use of GanFeld system,
traverse planification, backup processes, etc...),

Post- field work requirements (geological interpretation,
data integration to corporate databases, etc...),

Metadata requirements (ensure the input of proper
metadata at all stages of the workflow).

Ensure data interoperability by using common scientific
language and standards.
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Approach

= Centralize all development around a normalized database,
= Develop tools that allow seamless data flow,
= Provide an effective and easy to use working environment.
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Approach

Flow change: Ganfeld centric / different databases

Read, Create,

Edit and Delete
Field DATA > GANFELD GANFELD
APPLICATION DATA SCHEMA

SHAPEFILES

Read
Field Data |

-

DISSIMINATION

GEOLOGIST

| Sd
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Approach

Flow change: adding tools to manage flow

Read, Create,
Edit and Delete

Field DATA > GANFELD
APPLICATION

GANFELD
DATA SCHEMA

lSHAPEFILES

FIELD DATA
MANAGEMENT
TOOLS

I ARCGIS |
| ENVIRONMENT |
I

Access Fleld |  (TOOLS + MXD)

—>

GEOLOGIST

— = DISSIMINATION

| Sd
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Approach

Flow change: A normalized database and its tools for flow management.

GANFELD SYSTEMv. 2

Read, Create,
Edit and Delete
MAP BASED
Field DATA > FIELD DATA
CAPTURE APPLICATION
Provide
Export DATAJ I SCHEMA/DATA
—— ] e e e e ey
r BEDROCK |

Manage Field |
and Project /V | MXD PROJECT |

—— ——— )

FIELD DATA
SCHEMA

PROJECT
BEDROCK GDB

GEOLOGIST

DISSIMINATION
| Sd
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Approach: Normalized Database

Structured to:

e maintain integrity of data ->

domains and relations

Feature Class Properties

[ General |
Z Coordinate System

Subtypes ‘

Editor Tracking |
I Domain, Resolution and Tolerance I
Feature Etent | Relationships

XY Coordinate System
Fields | Indexes
Representations

Subtype Field: GEOLINETYPE

Default Subtype: contact

Subtypes:
Code

Description

1 contact

2 fault

3 shear

4 structural lineament
5

6

fold
thin unit

< |j

Default Values and Domains:

Default Value Domain
M_qualif_contact
M_confid_contact
M_attitude_NA
M_gen_NA
P_SourceRef

Field Name
QUALIFIER
CONFIDENCE
ATTITUDE
GENERATION
SRCREFID

NAME
4|_‘

Use Defaults

Appliquer

Ressources naturelles
Canada

Natural Resources
Canada
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Database Properties

Generl| Domans

Catalog Tree

= L3 ProjectVictorialsland.gdb
= [ FIELD_OBS
[*) F_LINEWORK
[*) F_STATION
|*~) F_TRAVERSE
= B GEO
(=) GEO_LINES
\E) GEO_POLYS
(3] P_LABELS
F_EARTHMAT
F_MA
F_METADATA
F_MINERAL
F_PHOTO

Domain Name

Description

LITHGROUP

LTHGROUP

LITHTYPE

M_attitude_NA

LITHTYPE

J I _attitude Attitude for fault, shear and fold

Attitude unique value : Not Applicable

M_boundary

Identifiies multi-subtype lines

M_confid_contact

Confidence values for subtype Contact

M_confid_FaultShear

Confidence values for subtypes Fault and Shear

M _ronfid fold
< |_|

Domain Properties:

Canfidenre valies far cuhtune fald

»

Field Type

Text

Domain Type

Coded Values

Split policy

Default Value

Merge policy

Default Value

Coded Values:

Code

Description

01

upright

02

overturned

03

upright, assumed from archival data

99

not applicable

< |:|

F_SAMPLE
F_STRUC

M_DOMAINS
M_GEOLINE_SYMBOL
M_PROJECT
M_SUBTYPES
METADATA
P_ACTIVITIES
P_DOMAINS
P_LEGEND_GEN
P_ORGANISATION
P_PARTICIPANT
P_PERSON
P_SOURCE

() P_Study Area

2 Rel_EarthMat_Mineral
3 Rel_EarthMat_Sample
B Rel_EarthMat_Structure

[ ok ][ Annder |

11

Appliquer

8 Rel_Metadata_Station

B Rel_Station_EarthMat

B Rel_Station_MA

2 Rel_Station_Photo
ProjectVictorialsland.mxd

M_DOMAIN_TO_SUBTYPE

m




Approach: Normalized Database

Structured to:
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maintain integrity of data -> subtypes,

domains and relations

support metadata ->
e atalllevel

e Features
* Project
[ ]

Ressources naturelles
Canada

[ Raster [ CAD | Data Interoperabilty
| General | File Types | Contents | Connections | Metadata

Metadata Style

The style determines how metadata is viewed, exported, and
validated, and which pages appear when editing metadata.

[Nonh American Profile of 15019115 2003 v ]

Feature Edent | Relationshi [

Subtypes |

lh;‘iemc

ZCoordinate System | Domain, Resolution and Tolerance |~ Fields
Field Name Data Type -
FOLDTREND Text
FOLDPLUNGE Text
ARROWDIR Text
MINAGE Text
MAXAGE Text
ISBOUNDARY Text
| | GEOLINED Text
CREATORID Text
CREATEDATE Text
[| EDmTORD Text
EDTDATE Text |
SHAPE_Length Double
|| X .
Click any field to see its properties.
Field Properties
Alias SRCEFID
Allow NULL values Yes
Default Value

Import...

To add a new field, type the name into an empty row in the Field Name column, diick in
the Data Type column to choose the data type, then edit the Field Properties.

[ ok | Annuer | [ Appliuer |
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Catalog Tree

= L3 ProjectVictorialsland.gdb
= [ FIELD_OBS
[*) F_LINEWORK
(3] F_STATION
|*~) F_TRAVERSE
= B GEO
(=) GEO_LINES
[E) GEO_POLYS
(3] P_LABELS
F_EARTHMAT
F_MA
F_METADATA
F_MINERAL
F_PHOTO
F_SAMPLE
F_STRUC
M_DOMAIN_TO_SUBTYPE
M_DOMAINS
M_GEOLINE_SYMBOL
M_PROJECT
M_SUBTYPES
METADATA
P_ACTIVITIES
P_DOMAINS
P_LEGEND_GEN
P_ORGANISATION
P_PARTICIPANT
P_PERSON
P_SOURCE
= P_Study_Area
% Rel_EarthMat_Mineral
% Rel_EarthMat_Sample
% Rel_EarthMat_Structure
% Rel_Metadata_Station
£ Rel_Station_EarthMat
£ Rel_Station_MA
% Rel_Station_Photo
@ ProjectVictorialsland.mxd
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Approach: Normalized Database

Structured to:

e maintain integrity of data -> subtypes,
domains and relations

e support metadata ->

e atalllevel

e Feature

* Project

e Documents
e ineachstep

e Pre-field

e Field

e Publication
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Catalog Tree

= L3 ProjectVictorialsland.gdb
= [ FIELD_OBS

[*) F_LINEWORK

[*) F_STATION

|*~) F_TRAVERSE

= B GEO

(=) GEO_LINES

[E) GEO_POLYS

(7 P_LABELS
F_EARTHMAT
F_MA
F_METADATA
F_MINERAL
F_PHOTO
F_SAMPLE
F_STRUC
M_DOMAIN_TO_SUBTYPE
M_DOMAINS
M_GEOLINE_SYMBOL
M_PROJECT
M_SUBTYPES
METADATA

P_ACTIVITIES
P_DOMAINS
P_LEGEND_GEN
P_ORGANISATION
P_PARTICIPANT
P_PERSON

P_SOURCE
P_Study_Area
% Rel_EarthMat_Mineral
% Rel_EarthMat_Sample
% Rel_EarthMat_Structure
% Rel_Metadata_Station
£ Rel_Station_EarthMat
£ Rel_Station_MA
% Rel_Station_Photo

Q] ProjectVictorialsland.mxd

m




Approach: Normalized Database

i+l

Structured to:

e maintain integrity of data -> subtypes,
domains and relations
e support metadata ->
e atalllevel
e ineachstep

o -> axf structure or...

e use common scientific language -> standard
dictionary

e Usespecific project language -> will have to
be standardized

e Facilitate thematic mapping and legend ->
specific table used for mapping but also for
descriptive notes
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Catalog Tree

= L3 ProjectVictorialsland.gdb
= 9 FIELD_OBS
(=) F_LINEWORK
(%] F_STATION
(=) F_TRAVERSE
= &p GEO
(=) GEO_LINES
[E) GEO_POLYS
(3] P_LABELS
F_EARTHMAT
F_MA
F_METADATA
F_MINERAL
F_PHOTO
F_SAMPLE
F_STRUC
M_DOMAIN_TO_SUBTYPE
M_DOMAINS
M_GEOLINE_SYMBOL
M_PROJECT
M_SUBTYPES
METADATA
P_ACTIVITIES
P_DOMAINS
P_LEGEND_GEN
P_ORGANISATION
P_PARTICIPANT
P_PERSON
P_SOURCE
= P_Study_Area
% Rel_EarthMat_Mineral
% Rel_EarthMat_Sample
% Rel_EarthMat_Structure
% Rel_Metadata_Station
£ Rel_Station_EarthMat
£ Rel_Station_MA
% Rel_Station_Photo
@ ProjectVictorialsland.mxd

m




Approach: Tools

Development of tools are:

Proposed with a flow based on actors and time
File management

Data management

Simplify interaction with ER database

Simplify digital maps management

Maintain cacy interopability

Simplify standard map creation...

= . Project Data Management Tools 10 -~

& 0 - Data Model Manager

& 1 - IM Project Manager

& 2 - GIS specialist

& 3 - Mapper _]
& 4 - GIS specialist I
& 5 - Carto specialist

& 6 - Managing Samples -

i+l
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= ‘ Project Data Management Tools 10

= & 0 - Data Model Manager
= & Bedrock

& Surficial*
= & 1 - IM Project Manager
A - Create Project Geodatabase with Schema

= & 2 - GIS specialist
5" A- Database parameters*

5 B - GanFeld Picklist to Project Geodatabase
&' C- Append Field Data (GanFeld)

s D - Append Other GEM Data (Surf only...)

i E- Poiulate iroiect Sﬁiﬁc domains

=2 & 3 - Mapper
& A- Digitizing Parameters*

= & 4 - GIS specialist
=" A - Editing Parameters *

& 6 - Managing Samples Z




Conclusion
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. 4
What we have learned

Need special features to get the seal of approval :

. Feature templates
. XML Report with hyperlink

 Station: 11RAT-DTOH8 - Windows Internet Explorer S @= @ EAvictoria_island\ Fieldata B\ FieldReports\Project|Photos\11RAT-DTOLEP01 jpg - Windows Intemet Explorer Eﬂgﬁ

UU [ (=1 EAvictoria. Y 1RAT-DT048 5l +[4 [ x| B8 coogie P~ OO [ EAvictoria X o 01 v |4y | x | /B Geogie p |
. t x @ Convert v [ Select Fle Edit View Favorites Tooks Melp x @ Convet v [ Select

e Favorres | s 8] Web Slice Gallery » e Favorites | g @) W llery v

 Station: 11RAT-DTOS8 % v ) B v (0 ém v Pagev Sefetyv Tooks~ @~ @ Evictoria_island\FieldDats_B\FieldReports\Proje... % v ) B -7 ém o~ Pagev Sefetyv Tools~ @+

Station - 11RAT_DT048

Station Id| 11RAT-DT043
Date 05072011 Time| 33132 PM
Easting 550034 8 m Northing| 7887225 34 m Datum| NAD_1983_UTM_Zone_11N
Latitude| 71 08300284° (71° 04" 56 8°) Longitude|-115 61709342° (-115° 37 0157)
Obs Type visited outcrop Environ open ground
Oc quality excellent outcrop Oc size
Entry type GPS POOP 3 00 ] No. Sats|s

Earth Material

11RAT-DT048A
Group| sedimentary | Type| sandstone ] Detall| quartz arenite
[ |
Mapunit| Kuuyua Formation Occurs as| bed

Structure | trough cross-bedded | cross-bedded

Grain/Crystal| medum sand 0.25-0.5 mm | coarse sand 0.5-1.0 mm
size’

Colour index|0 | Magsus|o 0 107 siunts

Photo Id| 11RAT-DT048P01

Category| panorarmic Filename|IMG_0164 JPG Azimuth| 100 *

Caption | kuujus and natkussak contact?

Photo Id [ 11RAT-DT045P02

Category| outciop I Fl.umllme_om PG I uumlo-

8 Computer | Protected Mode: Off G- Ro% -

. m

Captlon| representative outcrop photo

£ Construction Tools
Report compiled on 03-02.2012 101446
Line

[ Rectangle

M Computes | Protected Mode: Off v R0k v © Circle
O Elpse
(2 Freehand
[ -
- « " v Eei e« [ Attrtutes | [ Create Features

552293491 7853596913 Meters.
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. 4
What we have learned

Need special features to get the seal of approval :

Feature templates
XML Report with hyperlink
Digitize in 2.5 D

’
P

=T VE
‘ R -’:‘ 3 ’
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. 4
What we have learned

Need special features to get the seal of approval :
Feature templates
XML Report with hyperlink

Digitize in 2.5 D
Mult| -source data
To T et
Proma - ]
ol
) g betel
(0 4 vt w
0 SpathoM
) Landuet
'J': ot
—jolgiied <
n
LY
-
*
-
+
&
@
- ]
{
B X O »
B [= &
SSLS63.006 7893080722 128023 m
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]
What we have learned

Need special features to get the seal of approval :

Feature templates
XML Report with hyperlink
Digitize in 2.5 D
Multi-source data
Facilitate data migration to corporate databases

Sample Management System (SMS)
Photo library (metadata)

Need interface for non GIS person for query and
entering data

Will have to find new hardware to collect data
People and knowledge are the most important...

i+l
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]
What we have learned with tools

* Pros
e Easytorecommend a flow
e Less manipulation of files
e Easier to maintain integrity of data
e Use a configuration file, declare general variables and process in one
script,
e Use model builder to plan our development and python to
implement tools
e C(Cons
e Black box
e Export from model builder to python is not working

5]
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Where are we going with all this...

Tools development
e Forentering metadata at each step

e Domain/Sutbypes --> Being able to query with description instead
of code

e Forgeologist... user requirement first...

Incorporate carto representation

Make Maps...

+
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Thanks to

= Christine Deblonde for the model... the bedrock database is
based on the Christine’s development on surficial
geodatabase

= Andy Moore for pushing GMF
= GanFeld Group for development and ideas
= and future collaborators...
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Probably more of a "Geo Data Flow"

e Aswe start from the very first step, the field,

e Aswe maintain more data than the map can show -> scale
representation limitation

e Aswe maintain more metadata than a paper map can show -
> feature level metadata

e Aswe use dictionary, topology, process.

5]
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Good times in field give us a lot of idea

i+l
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Other Link...

= Field data capture
= http://pubs.usqgs.qov/of/2004/1451/buller/

= Ganfeld supporting TOOLS for Field Data Management
= http://ngmdb.usgs.gov/Info/dmt/docs/DMT12_Brouillette.pdf

= Other Field data capture
= BGS SIGMA 2012 - Open Source - v1.0

= Digitize in 2.5D

= http://www.datem.com/summit-evolution

= http://www.datem.com/capture-for-arcqis

= |keGps Esri Partner
= http://www.ikegps.com/download-case-studies
=  Why not - Ballon kit...
= http://publiclaboratory.org/wiki/balloon-mapping-kit
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