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Agenda

1. Recent transition of QA/QC process at 
DGGS

2. Challenges with Attribute Rules

3. Updated Workflow
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AK GeMS
Production Workflow

Key Aspects
• The backbone of our procedures is our 

AK GeMS production workflow graphic

• This workflow is a 16-phase process 
that takes a map and its data from pre-
publication though production, quality 
control, publication, and archiving

• The workflow identifies:
• Order
• Responsibilities
• Location of data
• Production meetings
• Products
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AK GEMS DATA DICTIONARY: A DESCRIPTION OF THE AK GEMS 
DATABASE SCHEMA, MP 170 V.2
https://dggs.alaska.gov/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.gov/pubs/id/31101

• Report
• AK_GeMS_symbology_documentation_ver_2.xls (Excel)
• AK_GeMS_symbology_ver_2.style (Style File) 
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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:

ArcGIS Data Reviewer Extension 

CURRENT:

ArcPro Data Reviewer and Attribute Rules 

Provides
• Rule-based automated validation
• Semi-automated workflows
• Track and report quality

Provides
• Database embedded rules
• List of rules configured for specific feature class
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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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I ◄ ►I 0 of 18, 1 55 selected 

1:445,864 v 16] 11111 5- •l),.::t v I 152.H19855"W61.7469582"N v I ~ Selected Features: 

Error Inspector: Map22 

Source: [m Error Layers (Geodat v [ij Evaluate Rules v Filter: 'f Fields lf:· Map Extent Selection: ~~Switch 

Phase Status Shape Rule Type Exception feature ObjectlD Source Layer Feature GtoballD Error Number Error Message RuleN " Details 

1 I 0 Reviewed 0 Validation 178 311 {59151 F85-9903-4ADA-AACB-010667C23B32) 58 Point within polygon .. . Correc Property Valu e 

0 Reviewed 0 validation 176 311 {AEDCE336-316E-4F32-9E1 C-9B21 C8JFDC29) 58 Point within polygon .. . Correc Id 0 

0 Reviewed 0 validation 1 311 {186BFE7l-1 EE4-4AB1 -BA46-5E5E7973F96F) 58 Point within polygon ... Correc Shape Point 

4 0 Reviewed 0 validation 170 311 {39BE6301 -C312-43F0-9993-9A99EF663359) 

0 Reviewed 0 Validation 3 311 {8CFABC41-6C39-44DE-90FD-97348B20F377} 

0 Reviewed 0 Validation 423 311 {COFB3173-DAE5-41 F2-A852-0F481D65F161 ) 

58 Point within polygon ... Correc 
Rule Type Validation 

58 Point within polygon ... Correc 
Exception 0 
Feature ObjectlD 178 

58 Point within polygon ... Correc 
Source Layer 311 

0 Reviewed 0 validation 18 311 {87DF7B3D-E0FE-420B-B896-CA0922DB6F56) 58 Point within polygon ... Correc Feature Global ID {59151F85-9903-4ADA-AACB-010667C23 

0 Reviewed 0 Validation 19 311 {D389AAC0-60AF-4E9F-B3F9-244B34291A2D) 58 Point within polygon ... Correc Error Number 58 

9 0 Reviewed 0 Validation 49 311 {88131 B7E-97C0-4DBD-BC9C-BF196504FD2F) 58 Point within polygon ... Correc Error Message Point within polygon and attribute relati 

10 Reviewed 0 Validation 171 311 {D684 7534-4C78-4127-9318-0A04B86529BF) 58 Point within polygon ... Correc Rule Name Correct map_unit_assoc Rule 

11 Reviewed 0 Validation 51 311 {Al 5A2660-1 F41-4443-B351-F358219FB0EQ 58 Point within polygon ... Correc Rule ID 57 

12 0 0 Validation 50 311 {28345D38-D6AB-4ABB-8210-C1 7F9D1043DQ 

13 0 0 Validation 54 311 {CA033C1 E-89A2-4F5C-B4CE-CA 18D767C203) 

e 
14 ~ 0 Validation 56 311 {25741387-0542-4EDO-B243-049B4830340D) 

!eel El ►I 0 of 18,155 selected 

. 

58 Point within polygon ... Corre, 
Description The map unit value in the map_unit_assc 

Severity 
58 Point within polygon ... Correc 

Creation date 3/2/2026 9'10:59 PM 

58 Point within polygon ... Correc..., 
Creator AMSTEINLEITNER 

- -----I + 100% VI Z 0 selected 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?

e 



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?

e 



QA/QC of AK GeMS Database Phases

• Custom Python 
Tools

• Manual Review

• Topology

• Schema Compare

Production Precheck
Attribute 

Rules
Review

• Validation Rules

• Data Review Table

• Constraint Rules

• Calculation Rules

• Domains

• Custom Python Tools

e 



1. AK GeMS Production Phase
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1. AK GeMS Production Phase

Existing:

1. Domains

2. Custom Python tools

;;t By A ttnbutes 

map_unit symbol 

Qs 0000 

Qs 0000 

Qs 0000 

Qs 0000 

Qs 0000 

Qs 0000 

Qs 0000 

Qs 0000 

e 

type category 

I map un,t. genert, v I map unit 

<Null> _____ __,_ map unit 

map unil generi<: 

map unit. dike 

map uni key bed 

othet 

unknown 

unprovided 

map un, 9e<1 c 

map unit 

map unit 

map unit 

map unit 

mapun1t 

map unit 

.d Domain Nam e Description 

age_type_dom Age typ e coded dom ain. 

ag e_units_dom Age units coded doma in. 

ana lytical_method_dom Analytica l Method coded doma in. 

Attribute Rule Type The attribute rule type that created the error record 

azimuth_dom Azimuth range doma in. 

carto_lns_cat_dom Cartographic lines category coded domain. 

carto_lns_type_dom Cartographic li nes type coded domain. 

carto_pts_cat_dom Cartographic points category cod ed domain. 

carto_pts_type_dom Cartographic points type coded domain. 

carto_pys_cat_dom Cartographic polygons category coded domain. 

carto_pys_type_dom Cartographic polygon s type cod ed domain. 

cf_cat_dom Contacts and fau lt s category cod ed domain. 

cf_modifier_dom Contacts and fau lts modifier coded doma in. 

cf_type_dom Contacts and fau lts type coded domain. 

lorn CMU li nes category coded doma in. 

m 

dom 

t_dom 

CMU lin es type cod ed domain. 

CMU points category coded domain. 

CMU points type cod ed doma in. 

CMU polygons category coded domain. 

CMU polygons type coded doma in. 

Data sou rces category coded doma in. 

hod_dom Data sources method coded doma in. 

e_dom Data sources type coded doma in. 

ion_dom db sch ema version coded domai n. 

m 

dom 

Distri but ion policy coded doma in. 

DMU category coded domain . 

DMU type coded doma in. 

Draw poli cy coded domain. 

Error measure coded domain. 

"' AK,_GeMS_production_toolbox.pyt 

"' '- Phase 2 Production/Conversion 

Analyze Venice Count 

Change Source Value 

Create map unit polys from symhetic map_unit_points and contact_and_taufts 

Create mu points from mu polys 

§ Disable Editor Tracking 

Enable Editor Tracking 

Plananze and OVERWRITE contacts_and_faufts 

Rebuild and OVERWRITE map_umt_polys from C&F 

Set Field Visibility 

Update a single AK GeMS layer toe legend from symbol code to other field 

Update the active maps AK Ge MS layers toe legeod from symbol code to unit or type value 

"' ~ Phase 5 Data Pub Prep 

Build Pub Prep Folder 

Build Pub Prep Folder v2 

Remove Empty Tables 

Remove leading and Trailing Spaces from All string fields in DB 

Update Feature Extents 

Update field_station_id field from GERILA Field Sta 10n FC 

Update geo_material_dict_id field in the DMU 

Update locauon Confidence Fields 

Update map unit dmu_guid value 

Update map unit dmu_guid value for a cross section 

Update map_umLassoc Field Value 

Update Product id 

"' Iii. Phase 6 QC 

Chee orien atron_conf1dence_meters field Values 

Color Distance Matrix 

Convert Al< GeMS o Al< GeMS 

Convert Al< GeMS v1 to v2 

Convert Al< GeMS v1 to v2 Pro Pro3.S 

Import Attribute Rules 

"' " ~ Phase 7 GeMS QC 

Convert Al< GeMS to GeMS 

Convert Al< GeMS v2 to GeMS 

Empty GeMS OBS 



1. AK GeMS Production Phase

Existing:

1. Domains

2. Custom Python tools

New:

3.     Attribute Rules
• Constraint 
• Calculation
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2. QC Precheck Phase
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2. QC Precheck
Phase

1. Topology

2. Manual Review

3. Custom Python Tools

4. Compare Schema

~ """ 

Contents 

'f ~h 

~ Bri:J 

Drawing Order 

-' Map92 

" ✓ geologic_map_Topology 

,. ✓ Dirty Areas 

□ 
,. ✓ Po int Errors 

Excep 100 

Error 

" ✓ Line Errors 

Excep11on 

Error 

" ✓ Polygon Errors 

Exception 

Error 

" ✓ fossil_points 

10.1 - Fossll loc.illty 

<:> 10.01.01 

• < al I other values> 

,. ✓ cartographic_poinls 

0000.ak 
I 02.11.alc.01 
u 
0 02.11.alc.02 

4 05.10.05 

• <all other values> 

,. ✓ onentation_points 

~ 06-02 

06.03 

t 06.04 

06.14 
I 

06.33 I 
I 06.34 ·.-

08.0302 

v X I .,. Fl Domains; ak,_gems_template_ver_2.0 

1:599.521 V 5l 
11m 9eologic_Iines 

field; l,i Add ~ Calculate Selection: Select By Attributes 

symbol OBJECTID • Sh.,pe • ge-olog icJfnes_id 

139 

2 12 

3 18 

A 22 

5 29 

6 32 

7 17 

8 19 

9 11 

Polyhne {BF228C28-7004-4FF1... 13.58 

Polyhne {F005F5C3-3010-4466... 13.02 

Polyline (1 E6E8483-4805-4690... 13.02 

Polyline {OFOAICBS-782A-A7C... 13.02 

Polyline (8B9C6EFB-6C82-4221... 13.02 

Polyline (1B0D7365-78D2-4F8F ... 13.02 

Polyline (159C76FA-6791-485F... 13.02 

Polyline {00100CC3-S83D-A6A. .. 13.02 

Polyline {507AM79-5875-4CA... 13.02 

Fieldsc map_unit_polys 

Zoom To Iii Switch Isl Clear >1 Delete i!!} Copy 

type ategory 

g aaal and pengraoal. gen glacial and peng1aoal 

g aoal and penglaoal gen glaoal and penglaaa 

g acial and periglacial. gen glaoal and periglacial 

glacial a d periglacial. gen glacial and penglacia 

glacial and periglacial. gen glaaal and periglacial 

g acial and periglacial. gen glacial and periglacial 

glacial and periglacial. gen glacial a.nd periglacial 

g aoal and periglacial. gen glaoal a.nd periglaoa 

glacial and penglacial. gen glacial and penglaoal 

495,286.67 6,639,988,; 

label J., 

YOUNGEST RECE AD .. 

<NuU> 

<Null> 

<Null> 

<Null> 

<Null> 

<Null> 

<Nuh> 

<Null> 



2. QC Precheck
Phase

1. Topology

2. Manual Review

3. Compare Schema

4. Custom Python Tools

List 

il 

e 

Feature Classes 

- r;'i cartog raphic lines 
\ill l.:!..J Polyline -

~ Q· cartographic_points 
• Point 

® ffl ca rtog raph ic _polys 
~ Polygon 

- rn emu lines 
\ill l.:!..J Polyl;;;e 

- Q cmu_po ints 
\ill • • Point 

- ffl cmu_polys 
\ill ~ Polygon 

~ Cf' contacts_and_faults 
l.:!..J Polyline 

11 Cf' csa_contacts_and_faults 
\ill l.:!..J Polyline 

11 Cf' csa_map_unH_lines 
\ill l.:!..J Polyline 

I Geopro 

® 
es in 

P rameters Environments 

Base Source 

a ems_template_ver_2.0.gdb 

Tes Source 

bendeleberi_a4_b3_b4_part_ak_gems.gdb 

Output Location 

test 

Compare Schema 

ame 

berideleben_a4_b3_b4_part_a~gems5chema_compare 

Forma 

-.I' Dynamic HTML 

42 
; Sort V ~I °'------~l_m V 

~ G .. 
~ G 

~ G • 

~ G • 
~ G • 
~ G • 
~ G 

" • X 

@ ~ G • 
(V ~ G 

Select All +.) 



2. QC Precheck
Phase

1. Topology

2. Manual Review

3. Compare Schema

4. Custom Python Tools- QC Precheck Report

~ """ 

... -

Al V X " 
A 

1 Dataset 

2 m ap_unit_poly s 

3 m ap_unit_polys 

4 m ap_unit_polys 

5 contacts and faults 

6 contacts and faults 

7 contacts_ and __ fa u Its 

8 contacts and faults 

9 contacts and faults 

10 contacts and faults 

11 contacts and faults 

12 contacts and faults 

13 orientation_point s 

14 orientation_points 

15 orientation _points 

16 orientation _point s 

17 orientation _point s 

18 orientation_point s 
- _ , - - L - L, Jn_point s 

Phas 6QC n_point s 

DMU Color Ages n_point s 

lines 
ori ntation_confideoce_me rs field Values. 

Nulls 
Check symbol in symbol_info abl 

Color Di!. ance a ·x 

Con ertA Ge S v1 to v2 

rt AK Ge S v1 to v2 F'ro Pro3.5 

Rules. 

fx V Dataset 

B C D E F 

Field "fotal Records Null Count f>e rcent Null 
m odiifier 50 2 50 2 100 

not es 50 2 50 2 :WO 
grnup_id 50 2 50 2 100 

symbol_alt 1446 1446 lOO 
label 1446 1446 100 

age_label 1446 1446 lOO 

age_type 1446 1446 lOO 
age_youngest 1446 1446 100 

age_oldest 1446 1446 100 

m odifier 1446 1446 lOO 
grnup_id 1446 1446 100 

label 1196 28 2.34 

m ap_unit_oh s.er1 1196 1196 100 

st ations id 1196 1036 86.62 

f ield id 1196 321 26.84 

m ap_unit_assoc 1196 11 0.92 

assoc featu re id 1196 1196 100 

not es 1196 1066 &9.13 

grnup_id 1196 1196 lOO 
symbol_alt 1196 1196 lOO 
label 12 12 100 

product_id __i d distribut ion __ policy + 



3. Attribute Rules QC
1. Batch Validation Rules

Field 
collection AK GeMS DatabaseProduction 

database
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QAQA

QC

QC

QC

QC
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3. Attribute Rules QC

1. Bulk Validation Rules: 54 checks across db

~ """ 

El ~ 
Select SelKt By SelKI By Save Discard Run Data History Brows.!' Flag Missing Add Error Error Clos11 Manag11 

Contents 

r korch 

Attributes Location 

Data Source 

•~Map22 

Checks " F11aturH FeaturH Lay11rs lnspeclof Quality 

M1nag,Edi11 

• • X 

" e \\nona.dnr.stat11.ak.us\gis\standards\Gf:MS\attribut11_rulff\Hri_worlcshop\W11St_susitn ... 

il 1:}l9f:Ologic_map 

"~geologic_map_Topology 

" 0 geologic_map_Topology: DirtyArus 

D 
"2J geologic_map_Topology:PointErrors 

Exception 
■ Error 

" O geologic_map_Topology:lineErrors 

Exception 

- Error 

" Q gl!Ologic_map_Topology:PolygonErrors 

Exc11ption 

o , .. ,, 
l>~ orientation_points 

l> ~geochron_points 

l> ~geologic_linH 

" ~cartographicJinH 

31.0 - Misc~lan@OUS map ~ffllfflts 

-31.10 

l> @ contaru_and_faults 

Q Mark.AsExc11ption 

Q Acceptable 

Q Unacceptabl11 

Q Exception 

Calculation Constraint validation 

AddRul11 Columns " T Filter" 

0i1J1bl11d Rul11Name 

Dom1inRul11 

Subtype MinProRel11•~ MinEnterpriseReluse MinArcad11R1eleas11 

NonlinHr ~m11nt Check 

<AH> 

<All> 

,., 

ld11ntity(onfider,ceLab~(heck 2.5 

product_idCheck <All> 2.7 

DataSou.cHChck <All> 

Othuintyp110, c•t~01yCheck <All> 

., Polylin110• Path Closes on Self Ru le <All> 2.5 

FindD,sconnect~PolylinHRu!e <All> 

Nulls(heck ,., 
Lud;ngandTra;iingSpacHCheck <All> 

Map Boundary Check <All> 

Distribution Policy Check 2.5 

Logical category and type Check <All> 2.5 

ShorttinHCheck 

lnv1lidG~met.ryCheck 

0 UniqueidValue(heck 

DuplicateFe1tureCheck <All> 

0 Unnec:Hsary NodH ChKk <All> 

,., 

Duplicate Vertex Check <All> 2.5 

~ Symbol in symbol_info ( heck 2.3 

SymbolLogicalwilhtypeCheck <All> 

22 of 22 Validation rulH listed at Y8/2026 2:42:44 PM. 

, 

' 

10.9 

10, 

10.8.1 

10, 

10.9 

"' 
10.9.1 

10.9 

10.9.1 

10, 

10.7 

1.0.0 

1.0.0 

1.0.0 

1.0.0 

1.0.0 

1.0.0 

1.0.0 

1.0.0 

1.0.0 

1.12.0 

1.12.0 

1.0.0 

1.0.0 

1.0.0 

1.0.0 

1.0.0 

1.0.0 

1.0.0 

1.0.0 

1.0.0 

1.5.0 

u.o 

" ~cartographic_polys 1:19,609 

vGeomeby Type 

Q Point 

Q Polylin , 

Q Polygon 

Q Table 

151.2574fi88"W61.7262381"N V ~Sel<!<:tedFeaturH:101 Ci] 111 IZ 
ak.101- Custom DGGS Symbol Gmttic 

O a1c.101.01 

. <allother valuH> 

I>~ OVf:rlay_polys 

l>~ map_unil_polys 

" 2j Error layers 

l>~ Errorlayers:PoinlErrors 

l>Q Errorlayers:LineErrors 

l>Q Errorlayers:PolygonErrors 

L merrorlay,rs:Obj11ctErrors 

~O Errorl.ayers 

" ~p1oduct_info 

□ 
mlsymbol_mfo 

mldesmpt1on_of_map_umh 

Error Inspector: Map22 

Source: @I Error l.ayen; (Geoda1 " i~ Evaluate RulH " Filter: MapExtent ~ion: 

S~pe Rule Type Exception Feature ObjKIID Source Layer Feature GloballD 

1 I @ 

' @ 

3 @ 

' Cl 
5 Cl 

' Cl , Cl . Cl 
9 Cl 
10 Cl 

" Cl ,, Cl 
B Cl 

□ 

□ 

<Null> □ 

Revitwed El 
El 
El 

Revitwed El 
Revitwed El 

El 
El 

Revitwed El 
Revitwfd El 
Revitwed El 

29311 

30311 

294311 

3'688300 

36676300 

36539300 

37042300 

36474300 

36<TT,oo 

36625300 

36516300 

36463300 

36626300 

{OOEDDE49-D1D7-4193-663B~53E0878616AJ 

{004F5A 11-4 1 D9-45.fi6-902E-08395EDCAfA9) 

{FA641334-2A3B-470A-AFA1-E8B66f.48SIIDB) 

{057B15C4-768F-4897~E82-48B6FEBC511E} 

{OAEBfA9F-3491-4802-B307-ECF92027E6~ 

{E19A92A&-ABA2-4CTC-A752-13660"'-518449} 

{570277F6-163B-4E8A-A4E4-AOD7314D6B73) 

{4248B073-32BC-4137-8BC5-BFF086S3SB08) 

{CBEA4C17-A034-4Bf7-9577-0A96A4601206j 

{303C2540-1A30-4A4C-BOA9-A842A5D77433} 

{4850BD6.A-AFF6-4641 -BOF5-05D77S436F6E} 

{OAS92ECE-4653-4A64-ABE1-FD66fDD395581 

{BD562240-C237-40CC-BC2C-02A05A005E97) 

~5wrtch 

EtrorNumbN" EtrorMrssage RuleN " ~ils 

6 Symbolnotin1ymbol_ .. Symbo PfQperty 

6 Symbolnotinsymbol_ ... Symbo Id 

6 SymbQlnotin 1ymbQI_ .. Symbo 

228 Feature/Rowm1tche1 Oistrib 

RuleType 

hc,ption 

FeatureObJKIID 

Sourcelayer 

FeatureGlobal lD 

228 Feature/Row match,1 D11trib Error Number 

228 hature/Rowm1tche1 Oistrib 

228 feature/RowmBkhe1 D11trib 

ErrorMHsage 

Rule Name 

RulelD 

DHcription 

Severity 

45 

Short Lines Check 
Va lidat1on -Ev1lu1tePolyl1nelength 

"Input Filters 

5"b<yp, 

1 ✓1 AJ1 I~rch 

Theretlnoottributefilt~defmed. 

+ Newattribut11filter" 

v(hecicParameters 

Type 

• Polyline 

~ments 

Length 

is9reaterth1norequalto 

"Details 



Migration to GeMS Database
• Finally, USGS QC tool is run

Field 
collection AK GeMS DatabaseProduction 

database

Multimap 
enterprise database

Cartographic Product 

USGS GeMS Single 
Map DatabaseQC

QAQA

QC

QC

QC

QC

e 
. 

. 

... ~ p hase 7 GeM5 QC 

Convert AK G eM5to GeM5 § 
§ Convert AK G § E . eM5 v2 to GeM5 

mpty GeM5 DBS 

_j 



A shorter list of validation errors

Add a footer

shatoolik_surficial_gems.gdb-ValidationErrors.html 

Datab ase path : 
Th is file wr i t t en b y GeMS Val.idateDa t ab ase .py, version o f 02 / 1 9/ 2 025 
Tu e Apr 14 1 2 : 1 0 : 37 2 0 26 

DO OT RENAME THI S FI LE. IT MUST RES I DE I N THE SAME FOLDER AS sha t ool ik_ s urf i c i al_ g ems. gdb- Va l i d a t i on .. h t ml 

Color Cod!es 
Orange are t a b les, f eat u re c l asses, o r f eat ure d a t asets 1.n t he geodatab ase 
Blue are f i elds i n a t a b le 
Green are valu es in a f i e d 

Level 2 errors 

2. 4 MapUn.i ts missing f .rom. DMU. on.ly one refe:cenc.e to each. missing unit is cited 
MapUnitPolys , MapUnit , MzPrc 

2.7 Dup l icated terms i n Gl ossary 
l a nds i d e a nd mass wast i n g r generi c 
l a nds l i d e a nd mass wast i n g , other 

Level 3 errors 

3. 3 GeMS fi,elds th.a.t are missing values (NULL values in critical NoNulls field!s ) 
DescriptionOfMa.pUnits , ParagraphStyle 

~ """ 



Questions?

e 
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