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Abstract

Planning is one of the most essential first steps of taking a vacation or going on a road trip. This
planning stage can involve choosing a route, choosing which destinations to visit, determining duration
of stops along the way, locating accommodations, et cetera. When planning road trips, many people
think of the Upper Great Plains as a vast expanse of nothingness, punctuated only by small towns lacking
any notoriety isolated from the outside world by cropland and pastures, and thus will often stay on the
interstates not giving their surroundings a second thought.

This project aims to prove to the reader that there are many places worth visiting in South
Dakota within a short driving distance from interstate I- 90. Custer State Park is perhaps the most well-
known state park that falls within the short driving distance established in this project, containing steep
switchbacks and drive-through tunnels, rolling prairies, and world-class wildlife conservation. This
project provides thirty-six potential destinations available to road trippers traveling through South
Dakota looking to experience parks often overlooked.

The goals of the project are lofty, but easily achieved by efficiently utilizing the correct software.
This includes the PostGIS Shapefile Import/Export Manager, pgAdmin 4, ArcGIS Pro, and Microsoft Excel.
Progress assurance was done with Google Maps and Google Earth Pro. Datasets used are of the United
States states and territories and United States interstate system, both from the United States Census'
Tigerline/Line shapefiles collection, as well as a dataset of South Dakota state parks, from South Dakota
Game, Fish, & Parks. The length of |- 90 in South Dakota was found to be 664.2 kilometers. A fifty-
kilometer buffer was created around I- 90 which was found to contain thirty-six state parks. The acreage
of these parks was calculated and grouped by county, then the acreage of smallest and largest parks,
Fort George State Park and Custer State Park, respectively, were compared. These same parks were

selected in ArcGIS Pro, and the pgAdmin 4 acreage calculation result and the ArcGIS Pro acreage
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attribute were compared using a subtraction function in a Microsoft Excel spreadsheet to determine the

accuracy, but not equivalence, of this project's results.

Introduction

This project was inspired by the planning stages of a road trip | went on in the summer of 2019
across the Upper Great Plains. At the time, | utilized ArcMap 9.x, as well as shapefiles gathered from
state and federal databases, such as Departments of Natural Resources and the United States Census.
For that road trip, | set a goal to travel not just along the interstates, but also to lesser-known
destinations and places known only to locals. When producing the proposal for this project, | wanted to
challenge myself to conduct those steps needed to identify parks but using new-to-me software.

The questions most pertinent to a reader planning their own road trip along I- 90 in South
Dakota would be: What is the distance from the western state line to the eastern state line on 1-90?
How many parks are within a fifty-kilometer drive off of I- 90? How many acres of parks are in each
county along the way? What are the largest, and smallest, parks within that fifty-kilometer buffer? How
accurate are the calculations made in this new program, as compared to the raw data directly from the
parks' shapefile attribute table?

The parks in the area of South Dakota where I- 90 passes through contain natural beauty and
biodiversity the likes of which have not been seen since Europeans colonized America. Many of the state
parks are host to ecosystems that have been completely destroyed by agricultural practices of the last
two centuries, such as tall- and short-grass prairies, boreal and eastern deciduous forests, and Rocky

Mountain Foothills (Black Hills National Forest - Nature & Science. (n.d.).), (Gevik, 2019).
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Research Context and Background

In Walker (2019), it is discussed how utilizing objective measures to establish proximity to parks
can "increase park use, ... create contact with nature and restorative environments, ... and support local
economies," among many other ways. Though this webpage discusses parks in more urbanized areas,
the benefits of parks are not constrained to their geographic locations - they are beneficial in a myriad of
ways to all who choose to experience them.

In Stemberk, et. al. (2018), national parks of Europe are discussed, and a conclusion is drawn
after statistical analysis that larger parks have higher budget and number of staff, more diverse
environments, and more overall attractiveness to the general public. Interestingly, it also mentions
accessibility to Sumava National Park, the largest wild-nature area in Central Europe, and how it is in
close proximity to large cities.

In Keiter (2010), it is implied that because of increased visitation to national parks over the last
one hundred years, the federal policies governing those public lands have "shifted toward greater
protectionism, as reflected in the expanded national park system, the advent of formal wilderness areas,
and other protective designations." Keiter goes on to say that the nation's national parks, once fledgling,
overlooked, isolated natural areas, are now more connected to larger cities, and thus potential visitors,
than ever, thanks to the advent of the interstate system, and more recently, the Information Age

(Keiter, 2010).
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Materials and Methods
The Data Life Cycle to select all South Dakota state parks in a buffer around I- 90 is as follows:

e Plan: Description of the data that will be compiled, how it will be managed, and made accessible
in its lifetime. In this project, that means identify data tables needed to perform spatial
functions. State, interstate, and park tables with identifying attributes will be needed, and will
be kept in a database together, called Dakotas.

e Collect: Observations are made either by hand or with sensors and the data placed into digital
form. The data in the tables has already been collected by South Dakota Game, Fish, & Parks,
and the U.S. Census Bureau.

e Assure: The quality of the data is assured through checks and inspections. Throughout the
project, ArcGIS Pro, Google Maps, and Google Earth Pro to conduct on-the-fly measurements to
compare and verify results from pgAdmin. Additionally, Geometry Viewer is extensively used
within pgAdmin itself, as well as verifying changes to tables using a SELECT * query. No NULL
values or empty table cells were encountered in the course of this project.

e Describe: Data are accurately and thoroughly described using the appropriate metadata
standards. Metadata Wizard was unable to open the XML files of the data tables. This is possibly
because of strange file extensions, such as FILENAME.shp.ea.iso.xml. However, opening the XML
file in ArcGIS Pro's Catalog Viewer worked and was able to provide the necessary information.
That said, the state parks shapefile contained no metadata, per the ArcGIS Pro Catalog viewer.

e Preserve: The tables are submitted to an appropriate long-term archive. In the instance of this
project, the data is stored both locally on a physical computer, and in a cloud-based file hosting
service, Dropbox, managed by Dropbox, Inc.

e Discover: Potentially useful data, and relevant information about it, are located and obtained.

For this project, that is achieved through opening the tables in pgAdmin and observing the
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column headers and rows, ultimately deciding what will be useful and what can be eliminated to
preserve storage space, functionality, and faster processing. Were this a paid endeavor,
potential financial savings (and deficits) would also be considered when choosing what and how
much data to retain.

e Integrate: Data from disparate sources are combined to form one homogenous set of data that
can be readily analyzed. In this project, that is achieved through the use of multiple nested
spatial functions to select and manipulate data, and, for sake of faster processing speeds,
occasionally exported into new data tables to be accessed and analyzed by future queries.

e Analyze: Data are analyzed. In this project is the analysis of areas of the smallest and largest
parks within the buffer; compared to the original data tables, this means determining what the

calculated results indicate about park acreage.

In order to achieve the goals set forth in this project, one must utilize a series of queries and
filters, used in within pgAdmin 4 and in conjunction with PostGIS and ArcGIS Pro. In this project, the
shapefiles of state parks within South Dakota, the United States Interstate System, and the states and
territories of the United States, as well as their associated attributes, are needed:

e South Dakota state parks:
o File name given by source: Parks_And_Recreation_Areas
o Simplified name: parks
o Source URL: https://opendata2017-09-18t192802468z-
sdbit.opendata.arcgis.com/datasets/cfcb6562blcd4e1287e836b2df60426f _0/explore?|
ocation=44.080360%2C-102.201590%2C7.45
o Data type: MultiPolygon

o File size: 5.81 MB
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o Access date: April 15, 2022

e United States Interstate System:
o File name given by source: tl_2021_us_primaryroads

Simplified name: interstate

(0]

o Source URL: https://www.census.gov/cgi-bin/geo/shapefiles/index.php
o Data type: MultiLineString
o File size: 57.6 MB

o Access date: April 15, 2022

e United States states and territories:
o File name given by source: tl_2021 us_state
o Simplified name: state
o Source URL: https://www.census.gov/cgi-bin/geo/shapefiles/index.php
o Data type: MultiPolygon
o Filesize: 14.8 MB

o Access date: April 13, 2022

The spatial functions used in this project are defined as follows, including a brief project-specific
purpose:

e Find_SRID('schema name', 'table name', 'geom name'): Returns the integer SRID of the specified

geometry column by searching through the GEOMETRY_COLUMNS table - Verifies the shapefile

was imported with no SRID.
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ST_SetSRID(geometry type, SRID): Sets the SRID on a geometry to a particular integer value -
Sets the SRID of the table's geometry to that of 3857, the WGS84 Mercator Auxiliary Sphere,
used as a projected coordinate system by the South Dakota Parks shapefile.
ST_Transform(geometry, SRID): Returns a new geometry with its coordinates transformed to a
different spatial reference system - Transforms the old geometry into a new geometry
temporarily within the query.

ST_W.ithin(geometry A, geometry B): Returns true if the geometry A is completely inside
geometry B - Determines which segments of |- 90 are entirely within South Dakota.
ST_Length(geography): Returns the length of the line - Returns the length of I- 90
ST_Buffer(geometry, radius of buffer): Computes a POLYGON or MULTIPOLYGON that
represents all points whose distance from a geometry/geography is less than or equal to a given
distance - Creates a buffer around |- 90 of 0.45 degrees, or approximately fifty kilometers.
ST_Union(geometry 1, geometry 2): Unions the input geometries, merging geometry to produce
a result geometry with no overlaps - As interstates is a multilinestring shapefile, buffering it
creates multiple polygons; ST_Union combines them into one.

ST_Intersects(geometry 1, geometry 2), alternatively (geography 1, geography 2): If a geometry
or geography shares any portion of space then they intersect- Select all parks within or touching
the buffer

ST_Area(geography, true or false): Returns the area of a polygonal geometry. For geometry
types a 2D Cartesian (planar) area is computed, with units specified by the SRID. For geography
types by default area is determined on a spheroid with units in square meters. To compute the
area using the faster but less accurate spherical model use ST_Area(geog, false) - Three areas
are calculated; one in which geometry is used, and two in which geography are used with and

without the spheroid.
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Firstly, a database, Dakotas, must be established, as well as installing the PostGIS extension.
Next, using the PostGIS Shapefile Import/Export Manager, a shapefile representing the polygons of
parks within South Dakota, a shapefile representing states and territories of the United States, and a
shapefile representing the United States interstate system are imported into the database.

The imported shapefiles are then simplified, altering the names to "parks," "interstate," and
"state" using ALTER TABLE [original_table] RENAME TO [simplified_table]. Then, using DELETE FROM
[table] command, fields not matching the names 'South Dakota' or 'l- 90' are deleted from the state and
interstate tables, respectively. Using ALTER TABLE again, unnecessary columns are dropped using DROP
COLUMN from all three shapefile tables.

Next, Find_SRID is used to determine the SRID that was imported with the table. Using the
query, SELECT Find_SRID('public','table_name','geom’), it is determined that all tables currently have an
SRID value of 0. To determine the SRID value, the shapefiles must be opened in ArcGIS Pro. Once
imported, each of the table properties are inspected, looking specifically at the Spatial Reference data
within the Source tab of the Properties window. It is shown that the parks table has a projected
coordinate system WKID value of 3857, which is analogous to the same value in SRID. Thus, SRID:3857 is
assigned to each table, using ALTER TABLE [table] ALTER COLUMN geom TYPE Geometry ([Geometry
type], 3857);.

Now that the SRID has been properly set, the portion of I- 90 that passes through South Dakota
must now be selected using SELECT (ST_Transform(ST_SetSRID(i.geom,4269),4326)) FROM interstate AS
i, state AS s WHERE ST_W.ithin(i.geom,s.geom);. This query sets the geometry of the interstates table in
4269, which is the Geographic Coordinate System for the interstate and state tables, then transforms it

using ST_Transform into 4326, which is the Geographic Coordinate System for the parks table, and
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selects, using aliases i and s, the portions of the interstate geometry that are within, using ST_Within,
the state geometry.

The length of the segment generated can be determined with the query: SELECT
SUM(ST_Length(ST_Transform(ST_SetSRID(i.geom,4269),4326),true))/2000 AS "Total Length, km" FROM
interstate AS i, state AS s WHERE ST_Within(i.geom,s.geom);. Using the same transformation as above,
the geography is used this time (true means it is calculated using a spheroid), and divided by 2000. It is
divided by 2000 because the answer of the query is returned in meters without it, and because it is an
interstate it is technically recorded as two separate segments side-by-side (eastbound and westbound).
Dividing by 2000 converts to kilometers and allows the function to only measure one segment. The
query returns with an answer of 664.2 km.

Two optional intermediate steps are utilized to visualize the buffer around I- 90 and all of the
parks in the parks table. The first step uses a buffer of 0.45 degrees, approximately fifty kilometers. The
query is: SELECT ST_Union(ST_Buffer((ST_Transform(ST_SetSRID(i.geom,4269),4326)), 0.45)) FROM
interstate AS i, state AS s WHERE ST_W.ithin(i.geom,s.geom);. This not only creates the buffer, but, using
ST_Union after using ST_Buffer, creates a single polygon instead of a polygon of each individual segment
of |- 90. It uses degrees as a unit instead of kilometers because the geometry must be transformed into a
geography using 4326 to be projected onto the basemap. The second step is to transform the park
geometry by itself to 4326 to visualize all of the park polygons with reference to the basemap. It is:
SELECT ST_Transform(p.geom,4326) FROM parks AS p;.

Next, the buffer is made and the parks within it are selected using the DISTINCT modifier, so no
duplicates are produced. CREATE TABLE park_buffer_50km AS SELECT DISTINCT p.parkname AS "Park
Name", p.county AS "County", p.acres AS "Acres", ST _Transform(p.geom,4326) FROM interstate AS i,

parks AS p WHERE ST_Intersects(ST_Buffer(ST_Transform(ST_SetSRID(i.geom,4269),4326), 0.45),
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ST_Transform(p.geom,4326)) ORDER BY p.county;. This query uses the ST_Intersects function to find
where the buffer geometry overlaps or touches the parks geometry.

The summed area of the parks within the buffer, grouped by county, is selected using the
following query: CREATE TABLE park_area_buffer 50km AS SELECT SUM(p.acres) AS "Total Acreage",
p.county AS "County" FROM interstate AS i, parks AS p WHERE ST_Intersects(ST_Buffer(ST_Transform(
ST _SetSRID(i.geom,4269),3857), 50000), ST_Transform(p.geom,3857)) GROUP BY p.county;. This returns
twelve counties which contain parks that are intersected by the buffer, as well as their total acreage.

The final step is to calculate the area of the smallest and largest parks in the parks table, using
the following query: LARGEST AND SMALLEST PARKS CREATE TABLE area_comparison AS SELECT
ST _Area(ST_Transform(p.st_transform,4236))*0.00024710538146717 AS "Area",

ST _Area(ST_Transform(p.st_transform,4236),true)*0.00024710538146717 AS "Area_true",

ST _Area(ST_Transform(p.st_transform,4236),false)*0.00024710538146717 AS "Area_false", p."Park
Name" FROM park_buffer_50km AS p WHERE p."Park Name" IN ('Fort George', 'Custer');. This query
calculates the areas, originally in square meters, converted into acreage, of Custer and Fort George State
Parks, using three types of ST_Area functions: one which utilizes a geometry, one which uses a
geography on a spheroid, and one that uses a geography not on a spheroid. These results are then
compared to the acreage listed in the attribute table in ArcGIS Pro in a Microsoft Excel spreadsheet. In
summary, the ST_Area(geom) returns values that are almost zero acres, however, the differences
between ArcGIS Pro values and ST_Area(geog) values where a spheroid are used are remarkably close;

for Custer State Park they are within 0.21% of each other, and for Fort George State Park, -0.08%.
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Results

Each step involved in this project was screenshotted and is presented below.

1. Create a new database in pgAdmin 4, named Dakotas:

e e

== Create - Database

. General Definition Security Parameters Advanced SQOL

Database Dakotas
Owner 2 postgres
Ccomment

o e X Close | |#) Reset

12
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13
2. Import parks, state, and interstate shapefiles using PostGIS Shapefile Import/Export Manager:
| Q PostGIS Shapefile Impert/Export Manager —
PostGIS Connection
View connection details...
Impert Export
Import List
Shapefile Schema Table Geo Celumn SRID Mode  Rm
B\GIS Datattl_2021_us_primaryroadsitl_2027_us_primaryr public  tI_2021_us_primaryroads geom ] Create [l
B:\GIS Datattl_2021_us_statetl_2021_us_state.shp public  tl_2021_us_state geom 0 Create [
B:\GIS Data‘\Parks_And_Recreation_Areas\Parks_And_Recr public  parks_and_recreation_areas geom 0 Create Il
Add File
Options... Import About Cancel
Log Window

Connecting: host=localhost port=35432 user=postgres password=
Connection succeeded.

VAR AR AR AR

dbname=Dakotas client_encoding=UTFS
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3. Simplify names of shapefile tables:

&} pgAdmin 4
EAdmin
Browser |8 | B2 T= Q. |/>—| Dashboard Properties SQL Statistics Dependencies Dependents 2 Dakotas/postg € »
2 W@ FlsLICTIonanes

> Aa FTS Parsers
FTS Templates v B v % ¢ &

% &= 0O v 5 |Q|/v W|vE @O &~ Y | ¥  nNolmt ~ BRP v

[ Foreign Tables Query Editor  Query History

{=) Functions 1 ALTER TABLE parks_and_recreation_areas

Materialized Views 2 RENAME TO parks

dh, Operators
{"y Procedures

1.3 Sequences
v [F Tables (4|

> B9 parks
> [ spatial_ref_sys
> B9 tl_2021_us_prima
> B 1_2021_us_state Data Output  Explain  Messages  Notifications
{E} Trigger Functions ALTER TABLE -
Types
Views Query returned successfully in 29 msec.
b Subscriptions
=* TermProject_TEST
= nyc
= postgis_32_sample

= postgres
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&} pgAdmin 4
EAdmin

Browser |8 | B2 T= Q. |/>_| Dashboard Properties SQL Statistics Dependencies Dependents £ Dakotas/postg € »
2 W% F s UICTIionarnes = . . - Y
- - 3 P W ; w
> Aa FTS Parsers s a - o @ Nolimit v} @ | &
FTS Templates ® B v % &~

[ Foreign Tables Query Editor  Query History

. .
&) Functions ALTER TABLE t1_2021_us_primaryroads

Materialized Views RENAME TO interstate

Q}, Operators
"} Procedures

1
2
3
4

1.3 Sequences
v [F Tables (4|
> [ interstate
> B parks
> [ spatial_ref_sys
» B3 t1_2021_us_state Data Output  Explain Messages Notifications
{} Trigger Functions ALTER TABLE -
Types
Views Query returned successfully in 31 msec.
Subscriptions
= TermProject_TEST
= nyc
=* postgis_32_sample

= postgres
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Browser |8 B2 T= Q. |/>—| Dashboard Properties SQL Statistics Dependencies Dependents £ Dakotas/postg € » 80|
H% F 1S LDICTonarnes

= v | B b | ] 3 o r g

Aa FTS Parsers s a ' e . = © N
FTS Templates w By 5 % av L

[ Foreign Tables Query Editor  Query History

{i= i
&} Functions ALTER TABLE t1_2921 _us_state

Materialized Views RENAME TO state
Q}, Operators

"} Procedures

1
2
3
4

1.3 Sequences
[ Tables (4|
> [ interstate
> [ parks
£ spatial_ref_sys
= state Data Output  Expl Messages  Notifications
=! Trigger Functions ALTER TABLE
Types
Views Query returned successfully in 33 msec.
Subscriptions
= TermProject_TEST
= nyc
- postgis_32_sample

postgres

4. Drop unnecessary columns and verify:

i} pgAdmin 4

GElAdmin Filev Objectv Toolsv Helpv

Browser & B ® Q> Dashboard Properties SQL Statistics Dependencies Dependents & Dakotas/postgres@GIS_5003_TermProject * x
> YU FIS DICTOnarnes = = .
s he FTS Pareers 8 = @v s Qv v E @ v Y v Nimt v B P v BV S av| L | By
> @ P15 Tempistes [ & |oaotes/postgresais sooa Temproject~ |
> [E Foreign Tables Query Editor  Query History
> (€ Functions 1 ALTER TABLE parks
> Materialized Views 2 DROP COLUMN objectid,
> % Operators 3 DROP COLUMN class
» () Procedures 4
> 1.3 Sequences 5 SELECT * FROM parks|
v [F Tables (4)
> nterstate
> E parks
> spatial_ref_sys
> B state Data Ouiput  Explain  Messages Notifications
> (&} Trigger Functions id 5 tractno onsl county e o Parkname o Globalid o gem
> [ Types 4 [PK]integer character varying (16f  character varying (111 numeric character varying (20)*  character varying (38) geometry
> [B views 1 1 Walkers Point RA Lake 48.292922550000000 Walkers Point {197C74F7-F1FB-40FD-8315-8D24B.. 0106000000010000000°7
> ) Subscriptions 2 2 Oakwood Lakes Brookings 296.754707359999998 Oakwood Lakes {69F6E4AD-1FEC-44C5-9972-3B1F4..  01060000000100000007
> = TermProject_TEST 3 3 Palisades SP Minnehaha 422.319312239999988  Palisades {COFCC495-E8E4-456F-AFD6-CDSB...  01060000000100000007
> Znyc 4 4 Lake Poinsett RA Brookings 195.553868510000001 Lake Poinsett {FC6D39A0-3989-43EF-8309-4B112..  0106000000010000000°
> = postgis_32_sample 5 5 Lake Herman SP Lake 255.541429670000014  Lake Herman {CAASDIEG-D10C-4835-8382-224E..  0106000000010000000°
> = postgres 6 6 Lake Hiddenwoad Walwarth 330.401545940000005 Lake Hiddenwood {C324A58E-33AE-4130-8450-E8524.. 0106000000010000000°
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{ ¥ pgAdmin 4
EAdmin

Browser |8 BB Y Q. |>_| Dashboard Properties SQL Statistics Dependencies Dependents & Dakotas/postgres@GIS € » 2n
» YR FlsUICTIOna

5 &= B v i 1 v YT | v No limit

Aa FTS Parsers
FTS Templat v B8 v T Av

[H Foreign Tabh Query Editor  Query History

Lll i
{} Functions ALTER TABLE interstate

Materialized DROP COLUMN linearid,
4 Operators DROP COLUMN rttyp,
{'} Procedures DROP COLUMN mtfcc
1.3 Sequences
[ Tables (4)

> [ interstate

SELECT = FROM interstate

» B3 parks
= spatial_re

5 state Data Output  Explain  Messages  Notifications

=4 Trigger Func’ gid P fullname & geom a E
» Types 4 [PK]integer character varying (100) “  geometry

» Views ] State Hwy 42 01050000000100000001020000001B00...
Subscriptions State Hwy 42 01050000000100000001020000001400..
= TermProject_TEST State Hwy 67 01050000000100000001020000000500..
= nyc State Hwy 67 01050000000100000001020000000400..
= postgis_32_sample State Hwy 114 01050000000100000001020000002501...

= postgres State Hwy 114 0105000000010000000102000000DF00...

i} pgAdmin 4

@Admin Filev Objectv Toolsv Helpv

Browser 5 EE % Q) >~ Dashboard Properties SQL Statistics Dependencies Dependents & Dakotas/postgres@GIS_5003_TermProject * *
> % Domains s =0y a av #EvE @ v Y v Nm v BF>v &8> s s & L B

> [3 FTS Configurations
B M E kotas/postgres@GIS_S003_TermProject v

> [l FTS Dictionaries
> Aa FTS Parsers Query Editor  Query History

> FTS Templates ALTER TABLE state
DROP COLUMN region,
DROP COLUMN division,
DROP COLUMN statefp,

1
> IEf Foreign Tables 2
3
a
5 DROP COLUMN statens,
6
7
8
9

> (£} Functions

> Materialized Views
> @ Operators

> () Procedures

DROP COLUMN stusps,
DROP COLUMN 1sad,
DROP COLUMN mtfcc,
DROP COLUMN funcstat;

> 1.2 Sequences
v [E Tables (4)

> E interstate i
11 SELECT = FROM state
> B parks
> spatial_ref_sys
> B state N
. Data Output  Explain  Messages  Notifications
> {3 Trigger Functions —
geoid name aland awater intptlat intption geom .
> Types character varying (2) 4 character varying (100) 4 double precision 4 double precision 4 character varying (11} ’ character varying (12) ’ geometry Ll ©
> I8 Views 54 West Virginia 62066298634 480004185 +38 6472854 080 6183274 010600000001000000010300000001C
> ) Subscriptions 12 Florida 138061722096 45372570351 +28.3989775 -082.5143005 010600000002000000010300000001C
-
> = TermProjEctTEST 17 IHinois 143778561906 6216493488 +40.1028754 -089.1526108 010600000001000000010300000001C
> = nyc
v ] Minnesata 206232627084 18949394733 +46.3159573 0941996043 010600000001000000010300000001C
> = postgis_32 sample
2 Maryland 25151992308 6079074857 +38.9466584 -076.6744939 010600000001000000010300000001C
> = postgres
> = post 44 Rhode Island 2677763359 1323686988 +415964850 0715264901 010600000002000000010300000001C
> &b, Login/Group Roles
15 Idaho 214049931578 2391569647 +44.3484222 1145588538 010600000001000000010300000001C
> 7 Tablespaces
33 New Hampshire 23190115212 1025971768 +43.6726907 0715843145 010600000001000000010300000001C

> B Postals
> E Postgresal 14
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5. Delete unnecessary rows and verify:

Filev Object~ Toolsv Helpv

18

> EX PostgresoL 14

Browser s Y=/ Q| >_| Dashboard Properties SQL Statistics Dependencies Dependents & Dakotas/postgres@GIS_5003_TermProject * x
> ® Domains s = 8 Qv Wy E T v Y v nNimt ~ B(p v & B S S | &v L|Bv
> FTs Configurations

f@ < otas/postgres@GIS_5003_TermProject v
> [ FTS Dictionaries
s Aa FTS Parsers Query Editor  Query History
> [5] FTS Templates 1 DELETE FROM interstate
> [ Foreign Tables 2 WHERE fullname != 'I- 90'
> 1) Functions 3
4 SELECT = FROM interstate
> I Materialized Views
> %, Operators
> ) Procedures
> 1.2 Sequences
v [ Tables (4)
> B interstate
> B parks
> B spatial_ref_sys
> B state )
Data Oufput  Explain  Messages Notifications
> U Trigger Functions —
gid fullname geom a
> O Types 4 [PK]integer character varying (100) #  geometry a
> @ views 1 8099 190 0105000000010000000102000000A802.
> ) Subscriptions 2 9000 190 01050000000100000001020000003403..
> = TermProjectTEST 3 9001 1-90 07050000000100000001020000004301
-
> = nyc
v 4 2002 |90 01050000000100000001020000002901 ..
> = postgis_32_sample
5 9003 190 01050000000100000001020000002C01
> = postgres
. 6 9004 | I-90 0105000000010000000102000000E700
> &b, Login/Group Roles
7 2005 |90 0105000000010000000102000000F805...
> Tablespaces
X 8 9006 | I-90 0105000000010000000102000000F200..
> & Postals
9 2007 |90 01050000000100000001020000007600...

Filev Object~ Toolsv Helpv

= postgres
> &b, Login/Group Roles
> Tablespaces

> & Postals

> EX PostgresoL 14

intption
character varying (12)

-100.2381762

geom
geometry

01060000000100

Browser & E | Q) »>_| Dashboard Properties SQL Statistics Dependencies Dependents & Dakotas/postgres@GIS_5003_TermProject *
> Domains s &= @ v Q|v| #|v &k T &v Y v nimt v BB v & B % S
> FTs Configurations

f@ < otas/postgres@GIS_5003_TermProject v
> [l FTsDictionaries -
s Aa FTS Parsers Query Editor  Query History
> [5] FTS Templates 1 DELETE FROM state
> [ Foreign Tables 2 WHERE name 'South Dakota'
> 1) Functions 3
4 SELECT = FROM state
> I Materialized Views
> %, Operators
> ) Procedures
> 1.2 Sequences
v [ Tables (4)
> B interstate
> B parks
> B spatial_ref_sys
> B state
= Data Output  Explain  Messages Notifications
> () Trigger Functions _—
s BT gid geoid 5 name aland awater intptlat
ypes 4 [PKlinteger character varying (2) character varying (100) double precision double precision character varying (11)
> @ views 1 51 46 South Dakota 106342918877 3386737660 +44.4467957
> “#) Subscriptions
> = TermProject_TEST
> Znye
> = postgis_32_sample
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6. Find SRID of all tables:

@} pgAdmin 4

EEAdmin
Bows¢eSp BB =& Q[>—
% Domair
3 Frsco
fi FTs Dic
Aa FTS Pa
FTS Te
[E Foreign
{z} Functio
Materiz
Q}.‘ Operatt
{"} Proced

1.3 Sequen

v [ Tablesl

> B inter
> B park
B3 spat
> B state
> £} Trigger
» Types
b Views
b Subscription
=* TermProject_TE
= nyc
=* postgis_32_san
= postgres

> &b, Login/Group Roles

Dashboard Properties SQL  Statistics  Dependencies
s = B ¥ =
L B SRR "I =

Query Editor ~ Query History

1 SELECT Find_SRID{'public','parks','geom');

Data Output  Explain  Messages Notifications

find_srid
4 integer

1 0

Dependents

T

W

19

g5 Dakote € »

No imit

w
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@} pgAdmin 4

EEAdmin

Bows¢eSp BB =& Q[>—
y Domair
5| FTS Co
W FTS Dic
FTS Pa
FTS Tel

5 Foreign
{£} Functio
Materiz
Q}.‘ Operatt
{"} Proced

1.3 Sequen

55 Tablesl

> B inter

> B park
B3 spat
> [ state
> ¥} Trigger
» Types
» Views
» Subscription
=* TermProject_TE
= nyc
=* postgis_32_san
= postgres

> &b, Login/Group Roles

Query Editor

Dashboard Properties SQL  Statistics  Dependencies

s = B ¥ =
L B SRR "I =
Query History

1 SELECT Find_SRID{'public','interstate','ge

Data Output

ﬁnd_srich.

4 integer
1 0

Explain  Messages Notifications

Dependents

T

W

No imit

20

g5 Dakote € »

w
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@} pgAdmin 4

EEAdmin

Brows¢Sg | EE Y& Q,|>_| Dashboard Properties SQL Statistics Dependencies Dependents £ Dakotz < >
r Domair ] | TR = 1 X Y o No limit o
) FTSCo |y > v & B

Query Editor ~ Query History

W FTS Dic
FTS Pa
FTS Tel 1 SELECT Find_SRID{'public','state',6 'geom');

5 Foreign

{£} Functio
Materiz
Q}.‘ Operatt
{"} Proced
1.3 Sequen
55 Tablesl
> B inter
> B park
Dspat pataoutput  Explain  Messages  Notifications
» [ state

. find_srid
> Y=} Trigger 4 integer

> O Types | 1 0
» Views

» Subscription

=* TermProject_TE

= nyc

=* postgis_32_san

= postgres

> &b, Login/Group Roles
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7. Utilize ArcGIS Pro to determine projected coordinate system of parks shapefile:

Layer Properties: Parks_And_Recreation_Areas

General
Metadata v Data Source Set Data Source...
Source Data Type Shapefile Feature Class
Elevation 5hapefile B\GIS Data\Parks_And_Recreation_Areas\Parks_And_
Selection Geometry Type Palygon
Display Coordinates have Z valug = Mo
Cache Coordinates have M value | No
Definition Query Vertical Units Meter
Tirme
¥ Extent

Range
Indexes ¥ Spatial Reference
loins Projected Coordinate System | WGS 1984 Web Mercator [auxiliary sphere]
Relates Projection Mercator Auxiliary Sphere
Page Query WEID 3857

Previous WEID 102100

Authority EPSG

Linear Unit Meters [1.0)

False Easting 0.0

False Morthing 0.0

Central Meridian 0.0

Standard Parallel 1 0.0

Auxiliary Sphere Type 0.0

Geographic Coordinate System | WG5S 1984

WEID 4326

Authority EPSG

Angular Unit Degree (0.0174532925199433)
Prime Meridian Greenwich [0.0)

Datum D WGS 1984

Spheroid WG5S 1984

Semimajor Axis 6378137.0

Semiminor Axis 6356752.314245179

Inverse Flattening 298.257223563

* Domain, Resolution, and Tolerance

(84 | | Cancel
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8. Set all the geometries' SRID's to match the projected coordinate system of parks, WKID = 3857,

and verify:

BrowsteSg | BB T Q, >_| Dashboard Properties SQL Statistics Dependencies Dependents & Dakots
% Domair = = B = v mv K T Y | v No limit
3 FTSC -
GFsce ‘giplvialm v == av & By

fin FTs Dic _ _
Aa ETS Pa Quer} Editol QLIE‘,'I’}" HISTUI’}"

FTS Tel ALTER TABLE parks
[ Foreign ALTER COLUMN geom
&} Functio TYPE Geometry(MultiPolygon, 3857);

Materiz
Q}.‘ Operatt

{"} Proced

SELECT Find_SRID('public','parks', 'geom');

1.3 Sequen

v [H Tablesl

> B inter
> [ park
> Espat | pataoutput  Explain Messages  Notifications
> [ state find_srid
> {5} Trigger 4 integer =
> LI Types 1 3857
» Views
b Subscription
=* TermProject_TE
= nyc
= postgis_32_san
= postgres

> &b, Login/Group Roles
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@} pgAdmin 4
EEAdmin
Brows¢eSg | B2 Y& Q, »>_| Dashboard Properties SQL Statistics Dependencies Dependents £ Dakote € >

» % Domair = = Bl = 1 . h No limit v

» [& Frsco

R mpv e B = v

> [ld FTS Dic _ _

s As FTS Pa Query Editor  Query History

3 FTS Tel

1 ALTER TABLE interstate

2 ALTER COLUMN geom

3 TYPE Geometry(MultiLineString, 3857);
4

5

[ Foreign
{£} Functio

Materiz
Q}.‘ Operatt
{"} Proced

SELECT Find_SRID('public','interstate','geom');

1.3 Sequen
v [ Tablesl
> B inter
> B park
> Espat . pataoutput  Explain Messages  Notifications
_>\ W stald ﬁnd_srich.
» Y5} Trigger 4 integer
> Types 1 3857
» Views
» Subscription
=* TermProject_TE
= nyc
=* postgis_32_san
= postgres

> &b, Login/Group Roles
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@} pgAdmin 4
EEAdmin
Brows¢eSg | B2 Y& Q, »>_| Dashboard Properties SQL Statistics Dependencies Dependents £ Dakote € >

» % Domair = = Bl = 1 . h No limit v

» [& Frsco

R mpv e B = v

> [ld FTS Dic _ _

s As FTS Pa Query Editor  Query History

3 FTS Tel

1 ALTER TABLE state

2 ALTER COLUMN geom

3 TYPE Geometry(MultiPolygon, 3857);
4

5

[ Foreign
{£} Functio

Materiz
Q}.‘ Operatt
{"} Proced

SELECT Find_SRID('public','state', 'geom');

1.3 Sequen
v [ Tablesl
> B inter
> B park
> Espat . pataoutput  Explain Messages  Notifications
_>\ W stald ﬁnd_srich.
» Y5} Trigger 4 integer
> Types 1 3857
» Views
» Subscription
=* TermProject_TE
= nyc
=* postgis_32_san
= postgres

> &b, Login/Group Roles
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9. Determine the portion of the interstate shapefile that is within the state of South Dakota

shapefile, where the interstate name is I- 90 (referred to simply as "I- 90" hereafter), and verify

using Geometry Viewer:

BrowseSe | BFE T Q. >
% Domair
& FTsco
{% FTS Dic
Aa FTS Pa

FTS Te
[E Foreign
{&) Functio
Materiz
Q}_‘ Operatt
"} Proced

1.3 Sequen

F Tablesl

> B inter
> [ park
> B spat
> [ state
> £} Trigger
» Types
» Views
» Subscription
= TermProject_TE
= nyc
= postgis_32_san
= postgres

> &b, Login/Group Roles

Dashboard

BN
Query Editor

Data Output

Properties  SQL

Qv .

Statistics
= B v =
w B
Query History

SELECT (ST_Transformi(
ST_SetSRID(1.zeom,4269),4326))
FROM dinterstate AS i, state AS =
WHERE ST_Within(i.geom,s.geom);

Explain  Messages

0

0105000020E610000001000000010200...

st_transform
geometry

0105000020E610000001000000010200...
0105000020E610000007000000010200...
0105000020E610000001000000010200...
0105000020E610000001000000010200...
0105000020E610000001000000010200...
0105000020E610000007000000010200...
0105000020E610000001000000010200...

Matifications

Dependencies

A

Dependents

T

Geometry Viewer

w

& Dakotz

No limit
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@} pgAdmin 4
EEAdmin
Brows¢eSg | B2 T Q, >_| Dashboard Properties SQL Statistics Dependencies Dependents £ Dakotz ¢ » (@
£ Domair = = B - = v mlv B @ &z Y -~ No limit
5 FTS Co .
E B eB 5% av & B
fia FTs Dic _ _
s ETS Pa Query Editor  Query History
FTS Ter SELECT (ST_Transform(
& Foreign ST_SetSRID(4.geom,4269),4326))

FROM dinterstate AS 1, state AS s
WHERE ST_Within(i.geom,s.geom);

{&) Functio

Materiz
‘Q!}.‘ Operatt
{} Proced

1.3 Sequen

B Tablesl

> B inter

> B park
Tspat  pataoutput  Explain  Messages  Notifications  Geometry Viewer
» [ state
> ¥} Trigger
» Types
» Views
» Subscription
=* TermProject_TE South Dakota
= nyc
= postgis_32_san
= postgres

> &b, Login/Group Roles
Sioul Cit & OpenSireeiMap
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10. Determine the length of |- 90, in kilometers:

@} poAdmin 4

EEAdmin

Brows¢eSg | B T Q, >_| Dashboard Properties SQL Statistics Dependencies Dependents £ Dakots £
% Domair = = [ v = i . h No limit ~
3 FTsco B> g@B > = - v

fi FTs Dic _ _
s ETS Pa Query Editor  Query History

FTS Tel SELECT SUM(ST_Length(ST_Transform(
[ Foreign ST_SetSRID(7.geom,4269) ,4326) ,true)) /2000 AS "Total Length, km"
FROM dinterstate AS i, state AS s

) WHERE ST_within(i.geom,s.geom);
Materiz |

‘Q!}.‘ Operatt
"} Proced

{5} Functio

1.3 Sequen

55 Tablesl

> B inter

> B park

=Ispal | pataoutput Explain  Messages  Notifications  Geometry Viewer

> B state
. Total Length, km
» U=} Trigger 4 double precision
5 Types 1 664.1520377110553

> Views

&

b Subscription
=* TermProject_TE
= nyc

=* postgis_32_san
= postgres

> &b, Login/Group Roles
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11. Intermediate step: Create a buffer around I- 90 of 0.45 degrees, or approximately fifty-

kilometers, and verify using Geometry Viewer:

BrowsteSg | BB T Q, >_| Dashboard Properties SQL Statistics Dependencies Dependents & Dakots
% Domair = = B = v mv K @ @~ Y | v No limit
s FTS Co
B "y B =5 s v X v
f% FTs Dic _ _
s ETS Pa Query Editor ~ Query History
FTS Te

1 SELECT ST_Unien(ST_Buffer((ST_Transform(ST_SetSRID(i.geom,4269),4326)),
2 FROM interstate AS i, state AS =

3  WHERE sST_Within(i.geom,s.geom);
4

[E Foreign
{E} Functio
Materiz
Q}.‘ Operatt
{’} Proced
1.3 Sequen
v [H Tablesl
> B inter
> [ park
> Eispat | pataoutput Explain  Messages Notifications ~ Geometry Viewer
> B8 slalg st_union
> 3 Trigger 4 geometry &
> Types 1 0103000020E610000007000000470C00...
» Views
b Subscription
= TermProject_TE
= nyc
= postgis_32_san
= postgres

> &b, Login/Group Roles
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@} pgAdmin 4
EEAdmin
Brows¢eSg | B2 T Q, >_| Dashboard Properties SQL Statistics Dependencies Dependents £ Dakotz ¢ » (@
£ Domair = = B - = v mlv B @ &z Y -~ No limit
3 FTS G ,
GFsco giplv wl@v 2 5 av i mv
fia FTs Dic _ _
s ETS Pa Query Editor  Query History

FTS Tel SELECT ST_Union(ST_Buffer ((ST_Transform(ST_SetSRID(i.geom,4269),4326)),

) = P - i
@ Functio WHERE ST_within(i.geom,s.geom);

1

[ Foreign 2 FROM interstate AS 1, state AS s
3
4

Materiz
‘Q!}.‘ Operatt

"} Proced
1.3 Sequen

55 Tablesl

> B inter

> B park
Dspat pataoutput Explain  Messages Notifications  Geometry Viewer
» [ state

> ¥} Trigger

» Types

» Views

» Subscription
=* TermProject_TE

South Dokote

-:.-;‘ nyc Smuona lis
=* postgis_32_san
= postgres

> &b Login/Group Roles

Sioux City & OpenStresiMap
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12. Intermediate step: Transform park geometry to 4326 to visualize all park polygons relative to
basemap, and verify using Geometry Viewer:

F pgAdmin 4

EEAdmin

BrowsteSg | BB T Q, >_| Dashboard Properties SQL Statistics Dependencies Dependents & Dakots
% Domair s & B v & Qv &~ E T v h Mo limit
[ Frsco apl~ B~ 2 el .

f2 FTs Dic _ _
Aa FTS Pa Query Editor ~ Query History
FTS Tel SELECT ST_Transform{p.geom,4326)

[ Foreign FROM parks AS p;

{5} Functio

1
2
3
4

Materiz
‘Q!}.‘ Operatt
{’} Proced
1.3 Sequen
F Tablesl
> B inter
> [ park
> Eispat | pataoutput Explain  Messages Notifications ~ Geometry Viewer
> [ state

= st_transform .
» U5 Trigger geometry a

> Types 0106000020E610000001000000010300...
> Views 0106000020E610000001000000010300...
> Subscription 0106000020E610000001000000010300...

- .
= TermProject_TE 0106000020E610000001000000010300...

= nyc ; ; : :
= 0106000020E610000007000000010300...

- _
= postgis_32_san 0106000020E610000001000000010300...
= postgres 0106000020E610000001000000010300...
B | o i

> “& Login/Group Roles 0106000020E610000001000000010300...
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@} pgAdmin 4
EEAdmin
Brows¢eSg | B2 Y& Q, »>_| Dashboard Properties SQL Statistics Dependencies Dependents £ Dakote € >

> Aggreg
> Bl Collatic

s &= B v = L - T | ¥ Nolmit v
- W
» % Domair > v B
[ Frsco  Query Editor  Query History
[® FTs Dic SELECT ST_Transform{p.geom,4326)
FROM parks AS p;

1
Aa FTS Pa 2
FTS Tei 3

q

[ Foreign
{&} Functio
Materiz
h, Operat
("} Proced
1.3 Sequen
~ 5F Tablesl
» B inter
> B park
> B spat
> B9 state. DataOutput Explain Messages Notifications Geometry Viewer
> U= Trigger R —
» Types
» Views
> Subscription
= TermProject_TE
= nyc
=* postgis_32_san
> = postgres i
> 8, Login/Group Roles i
3 Tablespaces °
> = PostGIS S
> =F PostgresqlL 14 Siaux City
& OpenStrectMap
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13. Create a table, park_buffer_50km, to contain all parks within the fifty-kilometer buffer, and
verify:

pgAdmin 4

EE)Admin
BrowsteSg | BB T Q, >_| Dashboard Properties SQL Statistics Dependencies Dependents & Dakots

> [{ A "
ggreg = = g v = Q v L] 3 T hd Mo limit
> gl Collatic

w W - - -
» ) Domair > v B bl B v
> [y FTsco  Query Editor  Query History
fia FTs Dic
Aa FTS Pa

CREATE TABLE park_buffer_50km AS

SELECT DISTINCT p.parkname AS "Park Name',
FTS Tel p.county AS "County", p.acres AS "Acres",
ST_Transform(p.geom,4326)

FROM interstate AS i, parks AS p

WHERE ST_Intersects(ST_Buffer (ST_Transform(
ST_SetSRID(j.geom,4269) ,4326), 0.45), ST_Transform(p.geom,4326))
ORDER BY p.county;

[ Foreign
{} Functio
Materiz

h, Operat
{’} Proced

CL=T - T I« Y L - I

1.3 Sequen
® Tablesl

[y
=]

SELECT * FROM park_buffer_58km

» B inter
> B park
5 spat
> [ state. DataOutput Explain Messages Notifications Geometry Viewer

> U= Trigger Park Name _ County _ Acres st_transform

character varying (20 E character varying (11 E numeric & geometry

h

» Types

-

5 Views Elm Creek Brule 160.159945440000001 0106000020E5610000001000

3 Subscription Newell Lake Butte 35.009859110000007 0106000020E5610000001000

> = TermProject_TE

Rocky Point Butte 394.894828019999977 0106000020E610000001000

> Znye Platte Creek Charles Mix 234.180269009999989 0106000020E410000001000

» = postgis_32_san Snake Creek Charles Mix 699.470885700000053 0106000020E610000001000
= postgres Custer Custer 70794.090519580000546 0106000020E610000001000
> &b Login/Group Roles Buryanek Gregory 255.412620250000003 0106000020E4610000001000
> Tablespaces West Bridge Gregory 11.861177840000000 0106000020E610000001000
> = PostGIS

> & PostgreSQL 14

(=T <N B s (S S 5 I I ]

DeGrey Hughes 24.474104940000000 0106000020E510000007000

=

Farm lzland Hunhes 1148 516153130000005 010600002 0F& 1000001000
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@} pgAdmin 4
EEAdmin
Brows¢eSg | B T Q, >_| Dashboard Properties SQL Statistics Dependencies Dependents £ Dakots £

> Aggreg

) s = 0B v = viiB|v K| @ | & Y | ¥ Nolmt
» g Collatic

> @ Domair "y eB Y 23 av & B
[ Frsco  Query Editor  Query History
[ FTS Dic
Aa FTS Pa

CREATE TABLE park_buffer_50km AS

SELECT DISTINCT p.parkname AS "Park Name",

p.county AS "County", p.acres AS "Acres",
ST_Transform(p.geom,4326)

FROM interstate AS i, parks AS p

WHERE ST_Intersects(ST_Buffer(ST_Transform(
ST_SetSRID(1.geom,4269) ,4326), ©0.45), ST_Transform(p.geom,4326))
ORDER BY p.county;

FTS Tei
[ Foreign
{} Functio
Materiz

h, Operat
'y Proced

(=R - B I < R

1.3 Sequen
52 Tablesl

[y
=]

SELECT * FROM park_buffer_5akn|

» B inter
B park
= spat
» 5 state Data Output  Explain Messages Notifications Geometry Viewer
> U= Trigger =
» Types
» Views
> Subscription
= TermProject_TE
= nye sout Bkt
= postgis_32_san Y 5 s
= postgres ) SJD.UI,EP"S
> &b, Login/Group Roles :
> Tablespaces I~
> = PostGIS
> & PostgreSQL 14

Sioux.City

& OpenStrectMap
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14. Create a table, park_area_buffer_50km, and calculate the area of parks in the buffer, grouped
by county:

F pgAdmin 4

EEAdmin

BrowsteSg | BB T Q, >_| Dashboard Properties SQL Statistics Dependencies Dependents & Dakots

» Languages 3 =
| e g | =8V s Qv #vE @ v Y |v Noimnt
> % Publications

v % schemas (1) By B s S & v
v & public Query Editor ~ Query History

> @ Aggreg

» é, Callatic

» % Domair

[ Frsco

fi FTs D

Aa FTS Pa

CREATE TABLE park_area_buffer_50km AS

SELECT SUM(p.acres) AS "Total Acreage", p.county AS "County"

FROM dinterstate AS i, parks AS p

WHERE ST_Intersects(ST_Buffer(ST_Transform(
ST_SetSRID(7.geom,4269) ,3857), 50008), ST_Transform(p.geom,3857))
GROUP BY p.county;

FTS Tel

L= I I« R B S T

SELECT * FROM park_area_buffer_5okn|

[E Foreign
{5} Functio

Materiz
‘Q!}.‘ Operatt
"} Proced
1.3 Sequen
55 Tablesl
» imter

park Data Output  Explain  Messages Notifications  Geometry Viewer

spat Total Acreage
4 numeric

County -
character varying (1 ‘IP

state

[y

> (& Trigger 640.639781760000004 Brule

> [ Types 2369.368068119999862 Butte

3 Views 283176.362078320002184 Custer

> Subscription 468.960244520000004 Hughes

.{'!‘TermProject_TE 1355.807082560000056 Lake
= nyc 798.187923300000024 Lawrence
= postgis_32_san 2832.535876559999792  Lincoln

= postgres 176.604365640000000 Lyman

(=T <N s (R T S 5 B ]

> &b, Login/Group Roles 1489.309324720000040 McCook

b Tablespaces

=

9012.991566900000410 Meads
> = PostGIS

> = PostgresqL 14

4562.244257079999936 Minnehaha

It

71.673083000000004 Sanborn
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15. Create a table, area_comparison, to compare the smallest and largest park areas within the

buffer:

pgAdmin 4

EE)Admin

BrowsteSg | BB T Q, >_| Dashboard Properties SQL Statistics Dependencies Dependents & Dakots

» Languages 3 =
| e g | =8V s Qv #vE @ v Y |v Noimnt
> % Publications

v % schemas (1) By B s S & v
v & public Query Editor ~ Query History

> @ Aggreg

» E, Callatic

» ) Domair

[ Frsco

fi FTs D

Aa FTS Pa

FTS Tel

1 CREATE TABLE area_comparison AS

2 SELECT ST_Area(ST_Transform(p.st_transform,4236)
3 )+0.00024710538146717 AS "Area",

4  ST_Area(ST_Transform(p.st_transform,4236),true
5 )*0.00024710538146717 AS "Area_true",

6 ST_Area(ST_Transform(p.st_transform,4236),false
7 )*0.00024710538146717 AS "Area_false",

8 p."Park Name"

2]

[# Foreign FROM park_buffer_s@km AS p

{F) Functic. 18 WHERE p."Park Name" IN ('Fort George', 'Custer');
Materiz 11
dhy Operat 12 SELECT = FROM area_comparison

{} Proced
1.3 Sequen
55 Tab|esl Data Output  Explain  Messages Notifications  Geometry Viewer

> inter Area Area_true

4 double precision & double precision & &
1 7.892266417368342e-06 70641.05958362103 70281.35875662704 Custer

Area_false

Park Name &
double precision

park character varying (20]

spat

State 7.845511767993469e-10 6.957281622145402 6.946871886675732 Fort George

> £} Trigger

» Types

» Views
b Subscription

> = TermProiect TE
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16. Compare results from the area comparison pgAdmin query to the attribute table in ArcGIS Pro

to observe differences, if any, using a Microsoft Excel spreadsheet and the equation ArcGIS Pro -

pgAdmin = value:

fH Pa rks_And_Recreation_Areas

% [ t1.2021_us state

2| tl_2021_us_primaryroads

Field: i FE | Selection: (g &7 |t E 2 & | Highlighted: =
FID Shape  OBJECTID TRACTNO  COUNTY ACRES Class | ParkName GloballD
192 Polygon 95 Fort George Hughes 6.951724  LUA Fort George {CB0DAS4C-Ba5A-45F0-
2 |/ 116 Polygon 120  Custer 5P Custer 7079400052 5P Custer {DDCE128F-9C2C-444,.,
Click to add new row.
CUSTER pgadmin
ArcGIS Pro area area - true area - false
J0794.09052 0.0000078923 | 70641.0595830210| F0281.3587500270
ArcGIS Pro - pgAdmin | 70794.0905116877| 153.0309359590( 512.7317629530
FORT GECORGE pgadmin
ArciGIS Pro area area - true l area - false
6.951724 0.0000000008 £.9572816221 6.9468713867
0.9517239992 -0.0055576221 0.0048521133

ArcGIS Pro - pgAdmin

As mentioned in Materials and Methods, the area value utilizing ST_Area(geometry) for both

parks are practically zero, and is also in degrees as a unit. However, comparing the values when ST_Area

used a geography and a spheroid returns close values, at less than 1% difference between the two.
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Discussion and Conclusion

Overall, some portions of this project | really liked, and some portions | really disliked. The
portions that | liked were those that reminded me of the planning, and eventual execution of my plans,
for my road trip in 2019. Those include creating buffers around the interstates and selecting parks within
them, and finally figuring out which ones were "bigger and better" than the others. Using this method, |
was able to visit Frontier Village and Theodore Roosevelt National Park in North Dakota, Devil's Tower in
Wyoming, and in South Dakota, Black Hills National Forest, Mount Rushmore, Crazy Horse Memorial,
Custer State Park, Badlands National Park, Wall Drug, and the Dignity Statue - all places | would never
have seen if | had only driven on the interstates. After multiple meetings with Dr. Koch, it was finally
starting to click how powerful a tool pgAdmin can be as an everyday application for spatial analyses as
compared to something like ESRI's ArcGIS Pro. The portions | did not like were the trial and error and the
quick pace at which functions became immensely complicated to keep track of. It would be nice if there
were more auto-complete functionality built into pgAdmin, as assurance that a function was written and
executed properly. More specific error messages would also have been incredibly helpful in alleviating
stress, frustration, and wasted time that occurred at more than one point in this project.

This project yielded surprising, but interesting results: There are thirty-six state parks within
approximately fifty kilometers of |- 90 in South Dakota, spread across twelve counties. The largest state
park is Custer State Park in Custer County, and the smallest is Fort George State Park in Hughes County.
In the entirety of the buffer, there exists nearly 307,000 acres of state parks which await any traveler
seeking adventure within less than an hour's drive off of interstate |- 90. Armed with this knowledge, it is
my hope that anyone considering a road trip through the Upper Great Plains take a moment to look at
what lies just off their planned route, and consider setting aside some extra time to do some exploring

at places many people passing by simply never know exist.
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