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Alaska DGGS Geologic Mapping System Components

Organizational Procedures

Alaska DGGS

Field Event
Geodatabases

I Tools I

Mapping
Process

AK GeMS v2
Data Dictionary

Alaska DGGS

Single Map AK GeMS
Production DBs

Four Categories of Production Style Quality
* New Mapping Control
» Conversions AK GeMS v2
* Digitizations Symbology Data Reviewer

* Compilations

Rules &
Python Tools

AK GEMS DATA DICTIONARY: A DESCRIPTION OF THE AK GEMS
DATABASE SCHEMA, MP 170 V.2

https://dggs.alaska.qov/pubs/id/31172

Report

Data Dictionary
Entity-Relationship Diagram
XML Workspace Document

AK GEMS SYMBOLOGY: A DESCRIPTION OF THE AK GEMS STYLE
FILE, MP 169 V.2
https://dggs.alaska.qov/pubs/id/31101

Report
* AK_GeMS_symbology_documentation_ver_2.xls (Excel)
* AK_GeMS_symbology_ver_2.style (Style File)
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https://dggs.alaska.gov/pubs/id/31172
https://dggs.alaska.gov/pubs/id/31101

Geospatial Data Quality Fundamentals

* Quality Assurance: Processes or methods to help prevent errors from being introduced
in the data.

* Quality Control: Processes or tools to identify errors that are already in the data.
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AK DGGS QA/QC History

RETIRED: CURRENT:
ArcGIS Data Reviewer Extension ArcPro Data Reviewer and Attribute Rules
|
ArcGIS® Data Reviewer Checks
== o =
Provides Provides

* Rule-based automated validation
e Semi-automated workflows
* Track and report quality

» Database embedded rules
* List of rules configured for specific feature class




Attribute Rule Types

Calculation Rule
* Automatically populate attributes based on editing pattern

Constraint Rule
* Used to control the entry of data by user-defined requirements

Validation Rule
* Highlight errors in existing data
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5| 2 M 0 of 18,155 selected

1:445,864 152.1319855°W 61.7469582°N v | &9 Selected Features:
Error Inspector: Map22
Source: [iZ Error Layers (Geodal ~ | iJ} Evaluate Rules v  Filter: ? Fields 7:Map Extent = Selection: @Switch
Phase Status Shape Rule Type Exception Feature ObjectlD Source Layer Feature GloballD Error Number Error Message Rule N ™ Details
I | 63 Reviewed [ | Validation 178 311 {59151F85-99034ADA-AACB-010667C23632} 58 | Point within polygon... | Correc Property Value
2 Q Reviewed (]  Validation 176 311 {AEDCE336-316E-4F32-9E1C-9621C83FDC29} 58 Point within polygon...  Correc Id
@ Reviewed (-] | Validation 1311 {186BFET3-1EE4-4AB1-BA46-5E5E7973F96F} 58  Point within polygon... | Correc Shape Point
€3 Reviewed () | Validation 170 311 {39BE6301-C312-43F0-9993-0A00EF663350} 58 | Point within polygon... | Correc | |Rule Type il
Exception
63 Reviewed [.-] | Validation 351 {8CFABC41-6C39-44DE-S0FD-97348B20F377} 58 | Point within polygon... | Correc P
Feature Object!D 7
(3 Reviewed [.-) | Validation 423 311 {COFB3173-DAES-41F2-A852-0F431D65F161} 58 Point within polygon...  Correc S L
ource Layer
8 Reviewed Validation 18 311 {87DF7B3D-EOFE-420B-B896-CA0922DB6F56} 58  Point within polygon... | Correc Feature GloballD 59151F85-9903-4ADA-AACB-010667C23
Q Reviewed Validation 19 311 {D389AACD-60AF-4E9F-B3F9-244B34291A2D} 58 Point within polygon...  Correc Error Number
a Reviewed Validation 49 311 {88131B7E-97C0-4DBD-BCIC-BF196504FD2F} 58 Point within polygon... | Correc Error Message Point within po te re
10 Reviewed (-] | Validation 171 311 {D6B47534-4C78-4127-9318-0A04B86529BF} 58 Point within polygon...  Correc Rule Name ect €
" Reviewed \:J Validation 51311 {A15A2660-1F41-4443-B351-F358219FBOEC} 58 | Point within polygon... | Correc RuleID
— § X o Description The map unit value in the _ass
02 Q (] Validation 50 311 {28345D38-D6AB-4ABEB-8210-C17FSD1043DC} 58 Point within polygon... | Correc
Severity
13 Q \:] Validation 54 311 {CAD33C1E-89A2-4F5C-B4CE-CA18D767C203} 58 Point within polygon... | Correc .
Creation date
14 Q [:j Validation 56 311 {25741387-05424ED0-B243-04964330340D} 58 Point within polygon...  Correc ¥ Creator AM —
< > s .
=] ] = Pl 0 of 18,155 selected = e— + 100% ~ | e Oselected errors.




Attribute Rule Challenges

» Cannot sort or filter Error Inspector Table by rule type or feature class
* Rules must be imported for each feature class
* If one rule fails to import, entire importation fails

» Leftover validation fields

= A Very Inefficient Review Process

How can we reach a higher data quality standard in a
more efficient way?
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QA/QC of AK GeMS Database Phases

Attribute
Rules
Review

v

Production Precheck

 Constraint Rules * Custom Python

* Validation Rules
Tools

e Calculation Rules e Data Review Table

: * Manual Review
e Domains anua

* Custom Python Tools * Topology

* Schema Compare




1. AK GeMS Production Phase

/ \ " Cartographic Product
QA QA
QcC
Field ﬁ Production ﬁ USGSGeMsSingle | QC
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1. AK GeMS Production Phase

Create map unit polys from synthetic map_unit_points and contact_and_faults

Create mu points from mu

Disable

Existing:

Planarize and OVERWRITE contacts_and_faults

ditor Tracking

m

ditor Trach

Rebuild and OV

]
1! Doma I ns . Domain Name Description Set Field Visit

ERWRITE map_unit_polys from C&F

age_type_dom Age type coded domain.
. _tyF.' _d Ag typ_ ded domai Update a single AK GeMS layer toc legend from symbol code to other field
age_units_dom ge units coded domain.
ate the active maps AK GeMS layers toc legend fro smbol code to unit or type value
2 ( Ustom Python tools analytical_method_dom Analytical Method coded domain. jate the active maps AK GeMS layers toc legend from symbol code to unit or type value
L]
Attribute Rule Type The attribute rule type that created the error record 4 : Phase 5 Data Pub Prep
azimuth_dom Azimuth range domain. Build Pub Prep Folder
carto_Ins_cat_dom Cartographic lines category coded domain.
Build Pub Prep Folder v2
carto_Ins_type_dom Cartographic lines type coded domain. il k 2
carto_pts_cat_dom Cartographic points category coded domain. Remove Empty Tables
carto_pts_type_dom Cartographic points type coded domain. Remave Leading and Trailing Spaces from ALL string fields in
carto_pys_cat_dom Cartographic polygons category coded domain. : _
Jpaate reature
carto_pys_type_dom Cartographic polygons type coded domain.
ndate field station id field from GERILA Fie tion FC
o _cat_dom Contacts and faults category caded domain. Update field_station_id field from GERILA Field Station FC
cf_modifier_dom Contacts and faults modifier coded domain. Update geo_material_dict_id field in the DMU
cf_type_dom Contacts and faults type coded domain. Update Location Confidence Fields
' lom CMU lines category coded domain.
Update map u amu_g value
dom CMU lines type coded domain. VpnalE nit dmu_guid value
-+ BY Attributes E . Switch m CMU points category coded domain. 5| Update map unit dmu_guid value for a cross section
) i CMU points type coded domain. Update map_unit_assoc Field Value
S - symbol type eximpory m CMU polygons category coded domain. - § . d
| Update Product ic
Os 0000 map unit, generic sl map unit m CMU polygons type coded domain.
. Eo Phase 6 O
= R <N _ dom Data sources category coded domain. 4 g Phase 6 QC
Qs 0000 < Null> map unit - ;
5 = imap Uit genenic S hod_dom Data sources method coded domain. B Check orientation_confidence_meters fiel ae
= ki =k L e_dom Data sources type coded domain. - — -
map unit, dike Color Distance Matrix
Qs 0000 ] map unit jon_dom  db schema version coded domain.
RN W Ny s Distribution policy coded domai &' Convert AK GeMS to AK GeMS
Qs e i iRt istribution policy coded domain.
5 DOOC other p unit ; o )
DMU category coded domain. Convert AK GeMS v1 to v2
Qs unknown map unit .
nprovided DMU type coded domain Convert AK GeMS v1 to\
s HIPIOVICS nap unit Draw policy coded domain. -
; 5| Import Attribute Rules
Qs 0000 map un map unit om Error measure coded domain.
Evictanra ranfidanca radad damain 4 o Phase 7 GeMS QC

5| Convert AK GeMS to GeMS

= Convert AK GeMS v2 to GeMS




1. AK GeMS Production Phase

Existing:
1. Domains

2. Custom Python tools

New:
3. Attribute Rules

e Constraint
e Calculation

@ ArcGIS® Data Reviewer Checks
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2. QC Precheck Phase

QA
Field Production USGS GeMS Single
collection database Map Database

QcC

Multimap
enterprise database




Contents

? Search

2. QC Precheck i
Phase

4 |+| geologic_map_Topology
4 v Dirty Areas
4 || Point Errors

Exception
W Error

4 | Line Errors

Exception
= Error

. Topology

—4 || Polygon Errors

Exception
Error

4 |« fossil_points

. Manvual Review

10.1 - Fossil locality
< 10.01.01

& <3|l other values=

4 || cartographic_points

1
2
3. Custom PythonTools
4

. Compare Schema

0000.ak
I 02.11.ak0
u
o 02.11.ak02
4 (5.10.05
® <all other values>
4 || grientation_points
} o602
} 0603
t 06.04

+ 06.14

L ara
;0633

+ 06.34
b 080302

@ z3ll other values>

[r] Domains: ak_gems_template_ver_2.0

7 Fields: map_unit_polys

1:599,521 v

 geologic_lines X

Field: 5 Add = Calculate Selection: Cjig Select By Attributes @) Zoom To 5 Switch E Clear 2 Delete 5 Copy

OBJECTID * Shape * geologic_lines_id

1 | 39 Polyline

type

category

4
o
L
[
(o]

6.

h

label

(BF228C28-7D04-4FF1... glacal and penglacal. gen  glacal and periglacal YOUNGEST RECENT AD..
2 12 Polyline {FDOSF5C3-3010-4466... glacial and periglacial. gen glacial and periglacal <Null>
3 18 Polyline -4B05-4690. gladal and penglacial. gen  glacial and periglacal <Null>
4 22 Polyline {OFOATCB5-782A-47C... gladal and periglacial, gen glacial and periglacal <Null>
3 29 Polyline | [BB9CEEFB-6CB2-4221 gladal and periglacial. gen  glacial and periglagal <Null>
6 32 Polyline | {1BOD7365-T78D2-4F8F... glacial and periglacial, gen gladal and periglacal <Null>
i 17 Polyline | {159C76FA-6791-4B5F... glacial and periglacial. gen | glacial and periglacial <Null=
8 19 Polyline {0D1DOCC3-BB3D-46A.. gladial and perigladial. gen gladal and periglacal <Null>
5 1" Polyline | (3D7TAAATS-5B75-4CA... gladal and periglacial. gen | gladal and periglacal <MNull>
10 28 Polyline {45B59888-730D-4620... gladal and periglacial, gen  gladial and perigladial <Null>

7 6,639,988.!



2. QC Precheck
Phase

1. Topology
2. Manual Review
3. Compare Schema

4. Custom PythonTools

Jali

3

&)

JE

{ar

b

Feature Classes

List
= [\ cartographic_lines
” L___m Polyline
[\ cartographic_points
/ L_'_a—X Point
= I."r"& cartographic_polys
Sl polygon
= [\ cmu_lines
u :lj Polyline
T I.".’_l cmu_points
= L Point
= 8 l cmu_polys
Sl polygon

=

=h

=

T

[

)

£

contacts_and_faults
Polyline

X csa_contacts_and_faults
Polyline

& csa_map_unit_lines
Polyline

~ 1 rsa man anit nnints

e Jprocessing

.

Parameters Environments

Output Location

test

QI# Name

bendeleben_ad_b3_b4_part_ak

Formats

| Dynamic HTML

Compare Schema

42

Sort

g & &8 & & F

e 2y
w B X
+
Select All

]

J 8 8 P 8 P B D

i




2. QC Precheck

Al e Jx Dataset
A B C D E
P h a S e 1 Dataset | Field Total Records MNull Count Percent Null
2 |map_unit_polys maodifier 502 502 100
3 |map_unit_polys notes 502 502 100
4 |map_unit_polys group_id 502 502 100
5 |contacts and faults symbol_alt 1446 1446 100
T | 6 |contacts_and_faults label 1446 1446 100
1. Opo Ogy 7 |contacts_and_faults age_label 1446 1446 100
8 |contacts_and_faults age_type 1446 1446 100
2 M a n U a | Rev' ew 9 |contacts_and_faults age_youngest 1446 1446 100
- 10 |contacts_and_faults age_oldest 1446 1446 100
11 |contacts_and faults modifier 1446 1446 100
3 . CO m pa re S C h e m a 12 |contacts_and faults group id 1446 1446 100
13 orientation_points label 1196 28 2.34
14 |orientation_points map_unit_obsen 1196 1196 100
ll" Custom Python TOQIS- QC Precheck Report 15 lorientation_points  stations_id 1196 1036 86.62
16 |orientation_points field_id 1196 321 26.84
17 |orientation_points map_unit_assoc 1196 11 0.92
18 |orientation_points assoc_feature_id 1196 1196 100
ST T T Y on_points notes 1196 1066 89.13
& e 6 QC bn_points  group_id 1156 1196 100
Check DMU Color Agt an_points  symbol_alt 1196 1196 100
tlines label 12 12 100
Lineck anentation_ Conmicen Tieters ne alLes e, .. - . 4. an EaTa]
Check symbol in symbol_jnfo tablk Nulls = productid _id distribution_policy +
Color Distance Matrix _?ﬂs_ihilit\-': Good to go
Convert AK GeMS v1 to v2
Convert AK GeMS v1 1 Pro Pro3.5
mport Attribute Rules
[ QC Pre Check




3. Attribute Rules QC

1. BatchValidation Rules

‘;ﬁ A\
s S
i
/ Cartographic Product

4 I
Field Production

i —— USGSGeMSSingle | QC
collection database AK GeMS Database Q —-'

\ Multlmap
enterprlse database

QA




3. Attribute Rules QC =

AddRule | | Columns | | ¥ Fiter v

Disabled | Rule Name Subtype Min Pro Release Min Enterprise Release Min Arcade Release Short Lines Check
Domain Rule <Al> |27 109 1.00 Validation - Evaluate Polyline Length
Evaluate Part Count Check <Al 25 108 100
~ Input Filters
Nonlincar Segment Check <Alls 26 1081 100
Subtype
Identity Confidence Label Check  <All> 25 108 100
- - product id Check Al 27 109 100 v Al| Search L
.
1 ulk Validation Rules checks across P
] ]
Otherintype or category Check  <All= 25 108 100
| Polyline or Path Closes on Self Rule <All> 25 108 100
Find Disconnected Polylines Rule  <All> 29 1091 100
Attribute
Nulls Check sAl= 27 108 1120
= Lezding and Trailing Spaces Check <All> 27 108 1120
(9 Clear [ P& m B 9 New attribute filter v
==] - Map Boundary Check <Al 2T 109 100
Select  SelectBy  Select By RunData History Browse AddEmor  Error Close Manage ~ Check Parameters
v Attributes  Location Checks v v Features Layers  Inspector Quality Distribution Policy Check <A 125 108 100
Logical category and type Check  <All= 25 108 100 Type
Selection Manage Edits Automated Review Semi-Automated Review Results Close Short Lines Check <All> 25 108 100 ® Polyiine
Contents v o x [E]Map2s [ attribute_rules test Attribute Rules: con..acts_and_faults Invalid Geometry Check <Al 30 10 100 Parts
T [seorc > ! R e ] Unique id Value Check <All- 29 109.1 1.00 Segments
Search -
Duplicate Feature Check <Al 2T 108 100 "
‘ R S ength
] LY - U Modes Check Al 27 109 100
E — + & £R R nnecessaty Hodes Chee A is grester than or equal to v
-_ Duplicate Vertex Check <Al 25 108 100
10
Data Source W Symbolin symbol_info Check <Alls 23 107 150
1[E] Map22 Symbol Logical with type Check ~ <All> 2.3 107 150 Kilometers v
4 B V\nona.dnestate.ak.us\gis\ \GeMS\attribute_rules\esri p\west_susitn
4 (3 geologic_map v Details
4 /| geologic_map_Topology N (=

22 of 22 Validation rules listed at 5/

4[] geologic_map_Topology : Dirty Areas

[

(| geolgic_map_Topology : Point Errors

Close %

v Severity
Exception T
Error
2
4[] geologic_map_Topology : Line Errors 5 .
Exception 4
Error 5
4[] geologic_map_Topology : Polygon Errors v Exception
Exception ;a‘“
e
2
e 4 st
] orientation_points Reviewed $
Resolved u

| geochron_paints

Mark As Exception
] geologic_lines

Acceptable

(v cartographic_lines Unacceptable

o
21.0 - Miscellaneous map elements .” p Exception
3110 1 > Phase

<all other values> v Geometry Type

[#] contacts and.fauts Point '
e Polyline .
4 ] cartographic_polys TEy v Polygon &9 Selected Features: 10
ak101- Custom DGGS Symbol - Generic Table
[ skiot01 Error Inspector: Map22
I <l other values> [ Error Layers (Geodat {7} Evaluate Rules ~  Filter: || Fields | ) Map Extent  Selection: [ Switch =
| overlay_polys Phase Status Shape Rule Type Exception Feature ObjectiD Source Layer Feature GloballD Error Number Error Message Rule N~ Details
& reertins 1 | <Null> | (%) | Validation 9 311 {0DEDDE49-D1D7-419, 64 & Symbol notin symbol.. Symba ' Property Value -
AE Bomlers 2 <Null> | () validation 30 311 {0D4F5A11-41D9-4566-9D2E-08395EDCAFAG) 6 Symbol notin symbol ... Symbo  Id
. \ . £541334. 2438 470A.AFAT ESBEBEASS 6 Shape
<Null> Validatic 04 3 AB41384-2436-470A-AFAT 2 ol ne ol... ’
(@) Exror Layers: Point Errors 3 Null> | () Validation 294 311 {FAB41364-2438-470A-AFAT EBBEEEAB5BDB} 6 Symbol not in symbol_... | Symba o
- T 4 3 Revewed (o)  Valid {057515C4-T68F 4507 BEB2 ABBGFEBCS11E} 228 Feature/Row matches | Distrib wie Type
rror Layers : Line Errors
y Exception
5 | € Reviewed (S | Valigation {DAEBEASF-3491-4802-B307-ECF92027E6DO] 228 Feature/Row matches | Distrib i
Error Layers: Polygon Errors = Feature ObjectiD
3 5]  validation E19A92A6-ABA2 4CTC-AT52-13660A538449 228 Feature/Row matches | Distrib
[ Error Layers: Object Errors Q@ Reviewed (5] L ) Source Layer
Error Layers 7 | €3 Reviewed () Validation {5T0277F6-163B-4EBA-A4E4-ADDT314DEBT 3} 228 Feature/Row matches | Distrib  coop o mobonp
3 (3 Reviewed () Validation {424BB073-326C4137-86C5-BFFOBE535808) 228 Feature/Row matches | Distrib  Error Number
4 /] product_info -
O 9 @ Reviewed (5 | Valigation {CBEASCIT-A034-4B) DAIBA4601206] 228 Feature/Row matches | Distrin  Error Message
=] bol_infc 10 €3 Reviewed () Validation {303C2540-1A30-4A4C-BOAS-AB42ASDTT433} 228 Feature/Row matches  Distrip  Rule Name
symbol info
; 1M ) Reviewed () Validation {4B50BDEA-AFFE-4641-B0F5.D5D775436F6E] 228 Feature/Row matches | Distrin | |RuleD
A description_of_map_units — Description
12 €3 Reviewed (5] Val n {0ASG2ECE 4658-4A64-ABE1-FDE6FDDBS558) 228 Feature/Row matches | Distrib =
Severity
13 ) Reviewed (5)  Validation 36626 300 {BDS62240-C237-4DCC-8C2C-D2A0SA00SEDT 228 | Feature/Row matches | Distrin
Creation date
14 @ Reviewed (T) | Validation 37341 300 {3FDFOF03-959F 4ED5-9528-8367D763BAF6} 228 Feature/Row matches | Distrib

Creator




Migration to GeMS Database

* Finally, USGS QC tool is run

4 N

QA
Field Production USGS GeMS Single | QC
collection database Map Database

\ /

Multimap
enterprise database

4 Ea Phase 7 GeMS QC
Convert AK GebS to GelS

QcC

Convert AK GeM5 v2 to GeMS
Empty GeMS DBS




shatoolik_surficial_gems.gdb-ValidationErrors.html

Database path:
This file written by GeMS ValidateDatabas
Tue apr 14 12:10:37 2026
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DC NOT RENAME THIS FILE. IT MUST RESIDE IN THE SAME FOLDER &S shatcoolik surficial gems.gdb-Validation.html

Color Codes

are tables, feature classes, or feature datasets in the gecdatabase
Blue are fields in a takle
Green are values in a field

Level 2 errors

2.4 MapUnits missing from DMU. Only one reference to each missing unit is cited
; MapUnit, MzPrc

2.7 Duplicated terms in Glossary

landslide and mass wasting, generic
landslide and mass wasting, other

Level 3 errors

3.3 GeMS fields that are missing values (NULL values in critical NoNulls fields)
; ParagraphStyle

A shorter list of validation errors




Questions?
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