
What is GIS and How to 
Leverage Spatial Data in 
County Government

Kaitlyn Bakken, NDACo and Rory Porth, Mountrail County



A little about me



Before we 
begin…
Please take a quick survey 



What is GIS?

Geographic 
Information Systems

Purpose is to answer 
questions and solve 
problems. 

Connects data and 
location Applications



GIS In Action



GIS In Action Cont.

https://ndaco.maps.arcgis.com/apps
/instant/basic/index.html?appid=d5c
12d449d324945bffe792b53c3067b 

https://ndaco.maps.arcgis.com/apps/instant/basic/index.html?appid=d5c12d449d324945bffe792b53c3067b
https://ndaco.maps.arcgis.com/apps/instant/basic/index.html?appid=d5c12d449d324945bffe792b53c3067b
https://ndaco.maps.arcgis.com/apps/instant/basic/index.html?appid=d5c12d449d324945bffe792b53c3067b


Parts of GIS GIS

Hardware

Methods

PeopleData

Software



History of GIS
 Cholera Outbreak, Jon Snow 

(1854)

 Roger Tomlinson – “Father of 
GIS”

 From static to dynamic

 Census adaptation to land 
surveys

 Web based open data  

Cholera Outbreak Tracking, via National Geographic



Advantages

Strengthened 
Communication

Effective 
Decision-making

Versatile problem 
solving

Clear view of 
data

State of 
preparedness



Program Objectives

Provide access to qualified GIS resources and servicesSupport

Perform data analysis, create maps and propose solutionsCreate and 
propose

Harness power of location, aide decision making and justification.Harness

Serve as liaison for counties with state and federal partners Serve



History of the 
program

Apr. 2022

Launched/ 
kicked off 
April of 2022

July 2022

Join NDACo

2022

Annual 
Conference 
2022
•Presented with 

NG 911 and 
NDIT 

Present

September 
2023

Future

NDACo and 
NDIT



Program At work

 Updated district and boundary maps

 Created web resources for 
contracted counties

 Calculated acreage of districts



Program work

 Redistricting



Program work
 Addressing and questions



Program work



Franklin County, Virginia 

 Open Access to data

 Address request form
 Survey 123-ArcGIS Online



Manatee County, 
Florida
 Severe Weather Information Center 

Dashboard
 ArcGIS Hub

 Capital Improvement Website
 ArcGIS Dashboard



Pierce County, Washington
Data analysis for equity (census based)



Grant Funding
 Recovery, equity goals, stimulus funding, sustainability and monitor

 Louisville, Kentucky Vision Zero – ArcGIS Dashboard



Disaster 
Management
 Mat-Su Borough, Alaska

 ArcGIS Solutions



Real world examples

 Franklin County, Virginia
 https://data-franklincova.opendata.arcgis.com/ 

 Manatee County, Florida
 www.mymanatee.org/weather

 www.mymanatee.org/CIPHub 

 Pierce County, Washington
 https://www.cityoftacoma.org/cms/One.aspx?portalId=169&pageId=175030 

 Louisville, Kentucky
 https://www.arcgis.com/apps/dashboards/fd5f28d776b74a79bf8ccbc769f585a8 

 Disaster Management
 https://www.esri.com/en-us/lg/product/stories/alaska-community-uses-damage-

assessment-solution-aid-recovery 

https://data-franklincova.opendata.arcgis.com/
http://www.mymanatee.org/weather
http://www.mymanatee.org/CIPHub
https://www.cityoftacoma.org/cms/One.aspx?portalId=169&pageId=175030
https://www.arcgis.com/apps/dashboards/fd5f28d776b74a79bf8ccbc769f585a8
https://www.esri.com/en-us/lg/product/stories/alaska-community-uses-damage-assessment-solution-aid-recovery
https://www.esri.com/en-us/lg/product/stories/alaska-community-uses-damage-assessment-solution-aid-recovery


County Examples cont. 

 Mountrail County, North Dakota
 Ag Land Valuation 

 Land Use

 Public requests

 Aerial Photography



GIS Utilization in
Mountrail County 
Property Assessment 



Starting out…
▸What is very unique about this picture?

▸Hint – Apollo 11 ‘Eagle’ lunar lander 
returning to command module from the 
historic first moon walk

▸The astronaut who took this photo – 
command module pilot Michael Collins, 
is the only human, alive or dead that 
isn't in the frame of this picture, 1969



Introduction
▸Quick Bio
▸ Class 1 Property Assessor in Mountrail County – approx. 8 years
▸ Previously – complex systems integrator / consultant
▸ Certified Information Systems Auditor (CISA) – ISACA – Information Systems Audit and 

Control Association



OK…  the ‘fam’…



Our Journey
▸Where / what is Mountrail county?
▸What is GIS?
▸Using GIS in Property Assessment Office
▸ Parcel Data – the Foundation
▸ Ag Land Valuation
▸ Gravel Pit Valuation
▸ Identification of Properties
▸ Public GIS and Reporting
▸ Internal GIS Utilization
▸ Valuation Visualization – Land, Structures



Mountrail County, North Dakota

▸ 9th largest County by mi2 - 1,824

▸ Population – 9,576 (2021 Census est.)

▸ Density – approx. 5.25 persons per mi2



What does Mountrail look like?



The Bakken



What is GIS?



Parcel Data – the Foundation – GIS System



Parcel Data – the Foundation – GIS System



Our Deep Foray into GIS
Ag Land Valuation
We will camp here a little before moving on



Valuation in Mountrail - 2022 Values
Assessment * Description Parcels Parcel % True & Full Value Value %

101 Agricultural 9,061          58.99% $478,744,300 27.28%

201 Residential 3,551 23.12% $454,709,700 25.91%

233 Commercial 993 6.47% $793,695,700 45.23%

250 Vacant Land 1,754 11.42% $27,720,300 1.58%

Total 15,359 $1,754,870,000

*NOTE:  Centrally assessed properties are not included in the list



Ag Land Valuation
▸Each parcel has various soil types 

within it

▸Each soil type has a “Productivity 
index” associated

▸Higher PI’s = better soil

▸Higher PI’s have higher $ value 
applied, lower PI’s have a lower $ 
value applied

Example Section



Much to keep track of:
▸ Mountrail County Comprised of

▸ 55 Townships – 7 cities
▸ 1,803 Sections
▸ 1,048,451.07 Ag related acres
▸ 8,946 Ag related parcels
▸ 2,200 Ag related parcel owners
▸ 150 Soils Codes - $ values applied

▸ Where are those soils?

▸ How is each parcel being used?
▸ Cropland
▸ Non-Cropland
▸ Farmstead
▸ Commercial
▸ Gravel Pit
▸ Roads
▸ Oilwell Sites
▸ Saltwater disposal

Actual Land Use – Bounding the Problem

Answer? –   utilize a GIS system

Problem – we were VERY new to GIS

Education needed – our office AND our 
constituents



What it looks like…
• Left – Section with NRCS Soil Layer
• Right – Same section with Actual Use drawn in
• Types – Cropland, non-cropland, Residential, Roads, Oil Sites, others

Note Portion
Of Oil Well 
site



Envisioning Data ….  An Idea!             
NRCS Soils Info

Map unit 
symbol Map unit name PI Acres in AOI

C2A Tonka silt loam, 0 to 1 percent slopes 42 5,040.90

C3A Parnell silty clay loam, 0 to 1 percent 
slopes 20 20,932.00

C5A Southam silty clay loam, 0 to 1 percent 
slopes 5 12,561.50

C6A Tonka-Parnell complex, 0 to 1 percent 
slopes 80 22.2

C64C Wamduska, west-Mauvai complex, 1 to 
9 percent slopes 32 15

C75A Vallers loam, moderately saline, 0 to 1 
percent slopes 37 3,237.70

C132B Williams-Zahl loams, 3 to 6 percent 
slopes 76 168,009.50

C132C Williams-Zahl-Zahill complex, 6 to 9 
percent slopes 56 99,634.10

C135C Zahl-Williams-Zahill complex, 6 to 9 
percent slopes 56 1,706.80

C135D Zahl-Williams loams, 9 to 15 percent 
slopes 43 201,198.10

C148C Williams-Zahl-Parnell complex, 0 to 9 
percent slopes 51 104.6

C149B Williams-Bowbells-Tonka complex, 0 to 
6 percent slopes 79 475.8

C153E Zahl-Max loams, 15 to 25 percent 
slopes 39 4,003.70

C154C Zahl-Williams-Bowbells loams, 3 to 9 
percent slopes 60 122,042.40

C155E Zahl-Max-Arnegard loams, 9 to 25 
percent slopes 36 400.2

C155F Zahl-Max-Arnegard loams, 15 to 60 
percent slopes 25 28,940.40



Soil Code ‘Productivity Index’
▸North Mountrail County with NRCS Soils Layer

Map unit 
symbol Map unit name PI Acres in AOI

C2A Tonka silt loam, 0 to 1 percent 
slopes 42 5,040.90

C3A Parnell silty clay loam, 0 to 1 
percent slopes 20 20,932.00

C5A Southam silty clay loam, 0 to 1 
percent slopes 5 12,561.50

C6A Tonka-Parnell complex, 0 to 1 
percent slopes 80 22.2

C64C Wamduska, west-Mauvai complex, 
1 to 9 percent slopes 32 15

C75A Vallers loam, moderately saline, 0 
to 1 percent slopes 37 3,237.70

C132B Williams-Zahl loams, 3 to 6 
percent slopes 76 168,009.50

C132C Williams-Zahl-Zahill complex, 6 to 
9 percent slopes 56 99,634.10

C135C Zahl-Williams-Zahill complex, 6 to 
9 percent slopes 56 1,706.80

C135D Zahl-Williams loams, 9 to 15 
percent slopes 43 201,198.10

C148C Williams-Zahl-Parnell complex, 0 
to 9 percent slopes 51 104.6

C149B Williams-Bowbells-Tonka complex, 
0 to 6 percent slopes 79 475.8

C153E Zahl-Max loams, 15 to 25 percent 
slopes 39 4,003.70

C154C Zahl-Williams-Bowbells loams, 3 to 
9 percent slopes 60 122,042.40

C155E Zahl-Max-Arnegard loams, 9 to 25 
percent slopes 36 400.2

C155F Zahl-Max-Arnegard loams, 15 to 
60 percent slopes 25 28,940.40



Soil Code by NRCS Productivity Index
▸Symbology - PI Breakdown

• 0-Blue-Water

• PI  - 10 Step Color change

• Above 50 varying shades of green



▸Compare to Actual 
Land Use



FARMS Processing – FARMS Program

▸Cropland, noncrop, Residence, Oil Site, 
Roads

▸Utilizes Soil Types within Actual Land use
▸“Slices” Actual Land use and Soil Type 

layers into acres – used for valuation
▸Plenty of data provided
▸ This parcel – 32 rows 

▸ Entire county – over 108,000 rows of data
▸ Pivot Tables are your friend!

FARMS
Toolbar



Soils Valuation Actual Land use – 2019 Values

Better Soils

Poorer Soils

NDSU Ag Land
Production Value

Average Ag - $454.62
Cropland - $692.46
NonCrop - $156.54

2019 Values

Productivity Index 
(PI) or AUM

Land Valuation 
– Cropland

Non-Crop 
AUM

95 $974 $380 
90 $872 $342 
80 $818 $295 
70 $720 $270 
60 $614 $228 
50 $516 $192 
40 $409 $152 
30 $312 $114 
20 $205 $76 
10 $93 $38 

0 (Water) $16 $16 

Note:
Values in *BOTH* 
columns based off 
actual use.



FARMS Processed 

Note- 108,426 rows of data



FARMS processed and overall Ag Land 
Values

Land Use
Actual Use 

Acres
Percent of Actual 

Use Acres Total Value
Percent of 
Total Value

Commercial 334.80 0.03% $0 0.00%
Cropland 583,785.01 54.86% $391,166,486 84.57%
Gravel Pit 1,496.77 0.14% $0 0.00%
Non-Ag 123.23 0.01% $0 0.00%
NonCrop 457,047.22 42.95% $70,201,573 15.18%
Oilwell Site 7,618.84 0.72% $1,184,966 0.26%
Residence 790.80 0.07% $0 0.00%
Road 12,964.26 1.22% $0 0.00%
(blank) 0.00% 0.00%
Grand Total 1,064,160.93 100.00% $462,553,026 100.00%

*Note:  Only Ag Related Acres are valued 



FARMS Processed 

Pivot Table Utilization



FARMS Processed 
– Parcel with many 
rows of data



“How do we do this….?”

August-September 201849Township Review

A Couple of Years Ago….



GIS is the Answer!
Actual Use Layer



▸Various search capabilities

▸Several NAIP Years Aerial Photography 
available

▸Actual use Layer

▸Soils Layer and information

▸Valuation Reporting

GIS – Public Facing



Land Valuation Reporting



▸Compare to previous 
historical Ag Land Valuation



Maintaining Actual Use Layer
Mountrail County uses Sidwell as GIS vendor
Example of submittal of use change from cropland to Oil Well 

Site
Your county may use in-house staff – good to have 

documented submittals



Maintaining Actual Use Layer
Use Various years of Aerial Photography
Comparison over a couple of years

2016 NAIP

2022 High-Res



But wait…



Value of GIS…

 GIS is used for many 
things

 “Extensible”
 “What if…?”



Gravel Pit Valuation

 Commercial Values

 “Active” 

 “Inactive”



Gravel Pits – Where?



Gravel Pit Valuation
 Export Data

 Calculate Acres (SQ FT ÷ 43,560)

 Apply Active and Inactive values by 
Parcel based on ‘Activity’

 Set up your table for using Pivot Tables

 (Pivot Tables are your friend!)



Gravel Pit Valuation



How About…?
“Do you have a map showing 

churches and cemeteries in the 
county?”

We didn’t, but had the data
Pulled exempt properties from tax 

system – then performed “fuzzy 
logic” to identify parcels 

Used ArcGIS online to map based 
off longitude, latitude

Sent link to requestor – satisfied a 
need



Churches and Cemeteries



Joining Data within the GIS
Must have a common field to join data
Example tax data for calculating per square 

foot values for land valuation – mostly for 
Residential and Commercial properties



Joining Data 
within the GIS



Joining Data within the GIS



Joining Data within the GIS
Per SQ FT value
Adjust Symbology



Joining Data within the GIS
Per SQ FT value
Adjust Symbology



Other GIS Mapping Uses
In-House GIS work for assessing



Visualizing Property Types



Valuation Information



Using Annual Aerial Photography
Example – Oil Well Sites
Received 2022 high-res aerials 

in June 2022 (flown in April – 
around blizzards)

Actual Land Use Layer turned 
on

Used ND Oil & Gas shapefiles 
for review

2021 & 2022 spud dates 
Blue – 2022
Yellow - 2021

Mapped those on in-house GIS
Result – targeted sites for review
 Zoom in on an area 



Comparing 2022 high res to Land Use Layer



A Few More Quick Examples
Using Joins to Spreadsheet Data



Farm Residence Exemptions



Who are the Township Assessors?



Building Permits



Assessor Valuations – Ag Land



Tax Valuation



Numerous Years of Aerial Photography
NAIP - https://gdg.sc.egov.usda.gov/GDGHome_DirectDownLoad.aspx



GIS



Questions?


	What is GIS and How to Leverage Spatial Data in County Government
	A little about me
	Before we begin…
	What is GIS?
	GIS In Action
	GIS In Action Cont.
	Parts of GIS
	History of GIS
	Advantages
	Program Objectives
	History of the program
	Program At work
	Program work
	Program work
	Program work
	Franklin County, Virginia 
	Manatee County, Florida
	Pierce County, Washington
	Grant Funding
	Disaster Management
	Real world examples
	County Examples cont. 
	GIS Utilization in�Mountrail County Property Assessment 
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	What is GIS?
	Parcel Data – the Foundation – GIS System
	Parcel Data – the Foundation – GIS System
	Our Deep Foray into GIS
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Slide Number 42
	Slide Number 43
	Slide Number 44
	Slide Number 45
	Slide Number 46
	Slide Number 47
	Slide Number 48
	Slide Number 49
	Slide Number 50
	Slide Number 51
	Slide Number 52
	Slide Number 53
	Maintaining Actual Use Layer
	Maintaining Actual Use Layer
	But wait…
	Value of GIS…
	Gravel Pit Valuation
	Gravel Pits – Where?
	Gravel Pit Valuation
	Gravel Pit Valuation
	How About…?
	Churches and Cemeteries
	Joining Data within the GIS
	Joining Data within the GIS
	Joining Data within the GIS
	Joining Data within the GIS
	Joining Data within the GIS
	Other GIS Mapping Uses
	Visualizing Property Types
	Valuation Information
	Using Annual Aerial Photography
	Comparing 2022 high res to Land Use Layer
	A Few More Quick Examples
	Farm Residence Exemptions
	Who are the Township Assessors?
	Building Permits
	Assessor Valuations – Ag Land
	Tax Valuation
	Numerous Years of Aerial Photography
	GIS
	Slide Number 82

