Geographic Information Systems & Decision-Making
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Topics

* Whatisa GIS?

 Why would you use one?

* What data can you show in a GIS?
 How does a GIS work?

 What do you use a GIS for?

* How decision-making can benefit
from using GIS.

* Examples of GIS queries.

* |[lustrative GIS & decision-making
application.

Viewing changing geography (over time) and
geographic relationships (metro to county)

Charlotte-Concord-Gastonia, NC-SC MSA
e 2013 green boundary
e 2010 black boundary/hatch pattern
e state blue boundary counties labeled

) FUr=yir

ol Chester  Lencastery ~  ctertisld
......


http://proximityone.com/metros2013.htm
http://proximityone.com/metros2013.htm

Whatisa GIS ?

* GIS = Geographic Information System
* A software application that lets you view data in different types of maps.

* GIS applications combine subject matter data with geographic data.

* Geographic data example: county by census tract boundary file (shapefile; graphic below left)
* Subject matter example: demographics by census tract (graphic below right)
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GIS Software Can Link Subject Matter & Geography

v Tracts

* Once the subject matter data are -
integrated with the geography ~
(shapefile), the GIS software can i
show/display a thematic pattern

952700

[ Places

(v $MHI x Tract

map. _aill] 520,000 or morked
_ail] $50,000 - 80,000
* The map at right shows census tract oo Fus
boundaries (red), census tract label f;*f‘“a“”"-““" 2011
(yellow), the subject matter data as a f—‘w';[uacts | e j
label (white, total population) and " Miderme

[V MapQuest OSM

median household income as a color
pattern (see color pattern in legend

at left of map view). 07 VN
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Why would you use a GIS?

* Powerful presentations of data
that communicate meaning in
visual images

... a picture is worth a thousand words!

* Gain the ability to physically
aggregate data by geographic
areas.

* Drill down from geographic
displays into more detailed
business data.

. Performfeospatial analysis:
relating different types of

geography.

* Integrate your business specific
data.

6/26/2019

[ $MHI 3 Tract

] 0,000 or more
e 0,000 - 50,000
45,000 - 60,000
30,000 - 45,000

T Less than $30,000
NA

[ Tracts Opp Zones
[7] Tracts 1819 CR&

[ $hHI % Dallas Tract
[ $MHI % Dallas BGs
¥ PCPI %Chg 20101
/ 30% or more

20 h

10 - 20%
-10- 10%

] 10% decrease or

[] County Nethig Sum

[ Courty %PopCh 10 ——

[] Base Layer 500 mi -

v vorld States

Per capita personal income (PCPI) %change 2010-2017 by county

Above view developed using US1 GIS Project

Create your own variation of this view using CV XE GIS.

Run CV XE GIS installer. No fee Requires User Group ID.
When project opens, navigate to above view in legend panel.

ProximityOne -- resources to create and apply insight
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http://proximityone.com/cvxe/guide/index.html?cvxe_us1_project.htm
http://proximityone.com/cv.htm
http://proximityone.com/cv/1/cvxe_update_installer.exe

Why Use ... Geospatial Analysis

* Relating urban areas (UAs) to towns

? ~Bindisor Locks i L:b S
. . . ¥ "l - ‘East nsor
* View at right shows Connecticut urban areas Yol s O

with red boundary and cross-hatch pattern i
and UA name (white label: Hartford, CT). '

e View also shows Connecticut towns with bold
black boundary and town name (yellow
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* For example, the area at pointer shows that
part of South Windsor in not in a UA.
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View at right can be developed using US1 GIS Project f‘iﬁ”ﬁ"ﬁal“ P RbE ‘
Create your own variation of this view using CV XE GIS. i 2 f b
Run CV XE GIS installer. No fee. Requires User Group ID. o3y ¥

Join in a no fee Data Analytics Web Session to see how to create this view

ProximityOne -- resources to create and apply insight

26/201
6/26/2019 http://proximityone.com


http://proximityone.com/urbanpopulation.htm
http://proximityone.com/cvxe/guide/index.html?cvxe_us1_project.htm
http://proximityone.com/cv.htm
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What data can you show in a GIS?

 Virtually any data you can count, |:;E'aa?n g
measure, or calculate — provided the e ol
data is associated with a location |

JININEGn] (nn

* Dollars —income, rent, expenses, sales E AT .-@-ﬁ 0401 321 BE33
. ;Yo : Mﬂ:ﬁﬁ N

* Business units - buildings, leases, cars,
etc.

* Demographics - population counts
(people, employees, customers,
students, etc.) and related statistics

fra UOEC0J R

P 0025 ey b

* Physical dimensions - square footage

* View at right shows ZIP code (85258,
bronze fill pattern) intersecting with
census tracts (green boundaries and
geocode label).

(|

adn
Fd
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http://proximityone.com/gallery/guide/census2010zcta.htm
http://proximityone.com/tracts.htm
http://proximityone.com/ziptractequiv.htm
http://proximityone.com/ziptractequiv.htm

6/26/2019

How does a GIS work?

Combines subject matter data and geography

Business information tagged with locations
e Typically mailing address or
longitude/latitude
Database of geographic areas (polygons)

* States, Counties, Cities, Regions, Metros,
ZIP Codes, census blocks

* Boundary details needed to define maps
(shapefiles)

Database of geographic features
Roads, rivers, lakes, etc.

View at right shows census blocks (red
boundaries) overlayed on OpenStreetMap.

ProximityOne -- resources to create and apply insight
http://proximityone.com

Supreme Court
110010062021123

|

N

110010082002014 -

F 0010052002015



http://proximityone.com/cenblk.htm
http://proximityone.com/cvxe/guide/openstreetmap.htm
http://proximityone.com/cenblk.htm
http://proximityone.com/cenblk.htm

Thematic Pattern Views: Geographic Areas

7 States

San Diego, CA vicinity

|V New Locations .Shape' 6108 E@T
& N
‘ [v Editenabled Savelayer |
* How do patterns of [ Branch Locations UID |6108_'{ 6
. . & Encinat
economic prosperity A Valey Cenre Fos1 231
. ? A& LaJola EQSZ 10992
vary by neighborhood: - == 129756
. o EO75 1886
* Census tracts by median I Places |E076 14
H _,f(jg San Diego EQ77 .9
household income L o /16
| La Jolla E079 139 | |
W Courties La €080 |31 4
T E081 125
: : v $MHI x Tract . |
Use no fee San Diego US1 GIS Project _::”;‘ﬂ;:“m | E082 77
to develop view at right. ] $50.000 - 80,000 e |241
- . | %40,000 - 60,000 E084 140
Create varlatlorls using CV XE GIS. il 530,000 - 40,000 e 5
Run CV XE GIS installer. No fee. ‘.‘ Less than $30.000 E086 130147
requires User Group ID. :']‘"J)’a“s E087 148176
Usage support 5 /,.,,:;eme ok | cancell
... join in no fee Data Analytics Web Session |V MapQuest OSM DeleteShape | RevertLayer I
|gz_2010_140_08

ProximityOne -- resources to create and apply insight

6/26/2019 http://proximityone.com

10


http://proximityone.com/cvxe/guide/index.html?cvxe_us1_project.htm
http://proximityone.com/cv.htm
http://proximityone.com/cv/1/cvxe_update_installer.exe
http://proximityone.com/data_analytics_websessions.htm

Combining Point, Line & Polygon Geography

San Diego, CA vicinity

* GIS application showing illustrative
bank branch locations
(markers/points), bank branch
service areas (solid fill pattern
polygons), San Diego city area
(cross-hatched fill pattern)

* “Layers” showing in map window
that are checked in legend panel

e This view discussed more in
applications section in later
sections.

6/26/2019

[ States
77 New Locations
L

[v! Branch Locations
A& Encinatas
& ‘alley Centre
A& LsJolla

[ La Jolla Customers
a

|V Places

_,f(\: San Diego

|v Branch Areas

‘ Encinatas
_‘ “alley Centre
il L3 Jolia

[V Courties
[ $MHI x Tract

‘ 30,000 or more
‘ 50,000 - 30,000

- 40,000 - 60,000
i $30,000 - 40,000
il L==5 than 330,000

[ LM Tracts

] v

" Moderate
[V MapGuest OSM

>0,
.,
e L rg T e e
AL ¥
| g

Chula Vist
N
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How does a GIS work (cont’d)?

San Diego vicinity

Locate/show business data
on various types of map
displays, such as thematic
and point density.

Thematic displays are
colored by area

Colors are used to display
the ranges of data values

Show patterns in data at
levels such as region, state,
county, metro, zip code

These topics discussed
more in later applications
sections.
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ir States

V| New Locations
.

|[7 Branch Locations
| A Encinatas

| A \illey Centre

| A LaJolla

¥ La Jolla Customers

;F Places

| _(XQ; $an Diego
v Branch Areas
| ‘ Encinatas

| _‘ “alley Centre
il L= Jolia

v Courties
[ $MHI x Tract

‘ 50,000 or more
il 50,000 - 80,000

" $40,000 - 60,000

] $30,000 - 40,000

| il Less than $30,000
[ LMI Tracts

] o0
" Moderate

v MapQuest OSM

ProximityOne -- resources to create and apply insight
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Shape: 424

R v Edit enabled SaveLayerl

d|up
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||ssN ;
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LOANBAL 0
LOANCOMM 0 =
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STATE |CA
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|| LON |-96.8177
LAT |32.85115
T [STATEL |06
M|COUNTYL 073
TRACTL 1008345
WEIGHT |1 :
Alsaes  se9 )
OK I Cl-aru:ell
DeleteShape I RevertLayer |

'- Isandiego_Iaiolla_customers1 .shp?
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How does a GIS work (cont’d)?

[T States
v Newv Locations

* Point density displays

Shape: 424

show the actual spatial -

distributions of data on
a map. The view at
right shows customers
as points/markers.

Points can be colored
or sized according to
selected data values

Points can be shown on
maps with geographic
features (roads, rivers,
boundary lines, etc.)

6/26/2019

v Branch Locations
& Encinatas
& \Alley Centre
A& L3Jolla

v La Jolla Customers

" Places
_(,g@ San Diego

v Branch Areas

| ‘ Encinatas
| _‘ “alley Centre

il L= Jolia

v Courties
[ $MHI x Tract

‘ 50,000 or more
il 50,000 - 80,000

" $40,000 - 60,000

] $30,000 - 40,000

il Less than $30,000
[ LMI Tracts

] o0
" Moderate

vV MapQuest OSM

' v Edit enabled SaveLayerl

44 |up

|424 -

|| S5N
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crry

1| sTate

z1p.

4 7L0N

N ar
| [sTaTeL

CUSTNO

| 75296878 |

LOANBAL 0
LOANCOMM |0

5096 Mayné
| San Diego
82122
|-96.8177
132.85115

[l COONIYL. 1073

TRACTL 008345

WEIGHT |1 i

SALES 5899 .|
oK I Ci-aru:ell

DeleteShape I RevertLayer |

2 Isandiego_laiolla_customers1.shp?
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How does a GIS work (cont’d)?

* GIS layers allow users to
change displays without
revising the data

* Show any desired boundaries or
features

* Alter data ranges, legends,
colors, etc.

* View at right shown by changing
attributes of Branch Areas layer
and then “clicking on” SMHI by
tract layer (relative to previous
slide view).

* Powerful Zoom and Dirill
Down Features

* Go from national/regional
to individual points

* Drill down to granular data
underlying all points and
areas

6/26/2019

[ States
/¥ New Locations
L
|V Branch Locations
| A Encinatas

& Alley Centre
& LaJolla

|V La Jolla Customers

[ Places
| _,f(jg San Diego
|V Branch Areas

| La Jolla

|V Courties

v $MHI x Tract

_aill] $30.000 or more

 catilf] $50,000 - 80,000
| $40,000 - 60,000
7 $30,000 - 40,000

il Lzss than $30,000

([ LMI Tracts

s.‘mw

" Moderate

||V MapQuest OSM
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What can you use a GIS for?

. . . v Roads B16002001 1062
* Making visual comparisons of data —
among geographic areas - icouzsM 38
— S16002003]0
* Identifying and analyzing trends in data " ==
[ Blocks 10 B16002006 12
* Creating powerful business oo B16002007 o
presentations that can rapidly convey s S16003010 525
complex ideas e S16002012 0 .
Iv Linguistic lsolation x BG B16002013 |0
* Developing business graphics for /2 ; e
reports, manuals, etc. . D, - L e
p ! ! I?_/Counties .y-

* View at right shows patterns of
linguistic isolation by block group

geography

ProximityOne -- resources to create and apply insight
http://proximityone.com
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http://proximityone.com/language_spoken.htm
http://proximityone.com/blockgroups.htm
http://proximityone.com/language_spoken.htm
http://proximityone.com/language_spoken.htm

How decision-making can benefit from GIS

* Program staff are better empowered to [ K12 Schools
perform market research and analysis 7 States
. . [w Interstate
* Sales and marketing staffs can examine P
customer information by location [ WsAs
v CD113
* Regional management can more easily i
. . . Orther
assess business operations, trend analysis o w T
Water2 \ ﬁi
* National management can better perform I'f“"’ﬂ“”r“"s W
. v Counti o W
program oversight and undertake P
. . [w SMHIx Tract
comparative analysis .l Less than 330,000 - he™
* View at right shows patterns of economic L smom s | f RS, AT IO
: e = 580,000 - 570,000 o i ez
prosperity by census tract within ” 570,000 o more = oo e
congressional districts — depicting If_f”'f N
Co112

constituent composition and needs

ProximityOne -- resources to create and apply insight
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http://proximityone.com/cd113_profiles.htm
http://proximityone.com/cd113_profiles.htm
http://proximityone.com/cd113_profiles.htm

Examples of GIS queries

* |dentifying areas with high densities of Vector: $MHI x Tract

customers Layer Section lRenderer ] Area ] Label ] Chart ] G} ] Ok,
. . [v Visible
» Searching for high and low revenue areas e
Minimum scale Maximum scale
. . . . . . . C |
* Finding locations with decreasing or increasing Gurent || _gurent || St
revenues Render if match guery (must be logical)
|
* Pinpointing “soon to expire” contracts or Legend

|55|:|,|:n:n:| - 80,000

3

purchasing arrangements
* Examine revenue contribution by source

* Examine expenditure pattern by use

* Assess geographic data distribution for a 4 | e e e
) . . "."!S!I:ule-lluerg[EDEZ}=4UDDDandEDEZ{E‘-DDDD]
specific customer or application il i Bk
Wizible Querny[ EOGZ<=01]
* View at right shows layer editor queries used X Wizard ... |
to set median household income intervals W Ignore shape parameters

ProximityOne -- resources to create and apply insight
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http://proximityone.com/cvxe/guide/legend_layer_editor.htm
http://proximityone.com/cvxe/guide/legend_layer_editor.htm
http://proximityone.com/cvxe/guide/legend_layer_editor.htm

Illustrative GIS Decision-Making Application

* Examining alternative new bank branch locations .. ;
o B ceanside
* Add layers separately developed  New Locaions. | \
= Branch locations (point shapefile) - v
. . v Branch Locations ks G)E!’.(:ondldo :
= Branch service areas (polygon shapefile) A Encinatas /
= Customers for La Jolla branch service area (point : % igal
Shapeflle) [ La Jolla Customers
= Possible new bank branch locations .
. ] . v Branch Areas
= Graphic at right shows start-up view; three bank j%;&cinms
. . ‘alley Centre
branch service areas, bank branch locations, % La.oa
OpenStreetMap base layer W Courties
[] Places
{i FMHI x Tract
_‘ $30,000 or more
il $50,000 - 80,000
~ $40,000 - 60,000
i $30,000 - 40,000 _
6/26/2019 ProximityOne -- resources to create and apply insight 18
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Examining ... viewing lay of the land

[T States

Layers added e Lcaons
* Branch locations (point shapefile) B2 ronch Socelians
&  “alley Centre
 Branch service areas (polygon ey
. [T La Jolla Customers
shapefile) :
. [V Places
e Customers for La Jolla branch service % San Diego
. . v Branch Areas
area (point shapefile) P
il ey Centre
* Possible new bank branch locations ,#‘:t”
[ $MHI x Tract
Use no fee San Diego US1 GIS Project j:ﬁﬂﬂﬁﬁ °’sg‘;;
to develop view at right. -~ $40,000 - 60,000
Create variations using CV XE GIS. “‘ﬁszfa;ﬁﬂ?m
Run CV XE GIS installer. No fee. O LM Tracts '
requires User Group ID. ] Lo
7 Moderate

Usage support

A . . V| MapQuest OSM
... join in no fee Data Analytics Web Session [T

>

ProximityOne -- resources to create and apply insight
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http://proximityone.com/cvxe/guide/index.html?cvxe_us1_project.htm
http://proximityone.com/cv.htm
http://proximityone.com/cv/1/cvxe_update_installer.exe
http://proximityone.com/data_analytics_websessions.htm

Examining ... how are customers distributed?

Zoom-in View

* Shows customers for La
Jolla branch service area
(orange/brown fill pattern)

* Use of select/identify tool
to view mini-profile for
one customer (see

pointer)

6/26/2019

[ States

v New Locations
®

v Branch Locations
& Encinatas
&  ‘alley Centre
& L3Jolla

[ Places

(t@ San Diego

_‘ Encinatas
il V5lley Centre
il L3 Jolia

v Courties
[ $MHI x Tract

‘ $50,000 or more
il $50.000 - 20,000

.~ 40,000 - 60,000
il 530,000 - 40,000
il Lo than $30,000

7] LMI Tracts

] Lo
/ Moderate

v MapQuest OSM

! |v Edit enabled SaveLayerI

(6]74 | Cancell

,~

|uio |424
CUSTNO 75296878/ |
SSN ;

DEPBAL 430
LOANBAL 0
LOANCOMM 0 =
ADDR1 /5090 Mayna
cITy _ San Diego
STATE |CA

1P 92122
LON -96.8177
LAT. | 32.85115
STATEL 06
COUNTYL 073
TRACTL 1008345
WEIGHT |1

SALES 5899

-

DeleteShape | RevertLayer I

y ,sandiego_IaioIIa_customers1.shp?
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Examining ... what are economic characteristics by tract?

[ States

Tract Patterns SMHI I New Locstons T =
| . [V Edit enabled SaveLayer_ll ”
° SMH' median household TP‘B'a;i?n:;zaﬂons uID |6108 -
income (field E062 in A e e j—
profile $109,922) W La Jolla Customers E063 129756
o EO075 886
* Shows customers for La D = j;4
Jolla branch service area  # eranch areas E078 16
| La Jolla e E079 139 3
* Use of select/identif | Courties ES0 31
/ y v $MHIx Tract | Egg; ;35

tool to view mini-profile il 20,000 or more

for one tract (see pointer) = st oo

77 $30,000 - 40,000
* |n selected tract, median sl tessthen &0

E083 241
E084 140
E085 194
E086 130147

. ) [ LM Tracts ' =
household income (field — i T
. : " Moderate QK I Can u.:t'II
E062 N prOflle |V MapQuest OSM DeleteShape| F%evertLayerl

$109,922)

|gz_2010_140_08

ProximityOne -- resources to create and apply insight
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Examining ... using site analysis tools: customers

How many customers?

View shows new bank

branch location options
(blue dots)

How many customers are
within 1 mile of a location
(see circle)?

There are 58 customers of a
selected customer type (see
count at right) Selected
customers shown with
cross-hatch in map view.

More about Site Analysis.

6/26/2019

[ States
| V¥ Newv Locations
.

¥ Branch Locations
& Encinatas
&  ‘alley Centre
A LaJolla

/|S5N § 73

v La Jolla Customer
o

, v Branch Areas
| L3 Jolla
I'~7 Courties

[T Places
=

W $MHI x Tract

‘ _‘ $20,000 or more
il $50.000 - 20,000

ST A annen ann

ProximityOne -- resources to create and apply insight
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DEPBAL
LOANBAL
LOANCOMM
ADDR1
CITY
STATE
ZIP

LON

LAT
STATEL
COUNTYL
TRACTL

WEIGHT i

'—
—Selection Summary

View File | Update |

Field Selected: 58
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Examining ... using site analysis tools: customer potential

How many potential
customers at new locations;
sales/income potential?

* View shows new location
options (blue dots)

 What is the population in
tracts within 1 mile of a
location (see circle)?

e 50,000+ total population in
this area (see count at right)
Selected tracts shown with
cross-hatch.

e More about Site Analysis.

6/26/2019

|V New Locations

¥ Branch Locations
A Encinatas (3
& \Alley Centre
& LaJolla

¥ La Jolla Customers:

||V Branch Areas

7 La Jolia

||v Courties
|[” Places

[v' $MHI x Tract

‘ 20,000 or more
_atill] 950,000 - 80,000
- $40,000 - 60,000
7 $30,000 - 40,000
il Less than $30,00 .

ProximityOne -- resources to create and apply insight
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TRACT -
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MSaMD

P2010

Dooz2 b

—Selection Summary
ViewFile | Update |

Field Selected: 12
D001 h 50574
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Develop wide-ranging GIS applications

Create maps like the one at right ¥ States %

Wichita, KS Elem School Attendance Zones (SAZ) p/;hoo.s =

East 61st St North
B Hementary

* A query is applied to show only Wichita school 1 schooibistricts 11.

district (bold black boundary) el
chita
* Patterns of median household income by SAZ; r':°°“”"esRE'S
. . SAZ 1011
see SMHI intervals by color in legend left of g o West 215t St North
map [ SAZ09-10DP52
[ SAZ09-10DPS
* Elementary schools shown as blue markers; " ES
school district: black boundary ;:S;i;g:;“
. ‘WD.DDDormone ESDAG .
* Aquery is used to show only elementary SAZs; < sss.000- 70,000 ‘
all SAZ boundaries (eg, ES, MS, HS) are g
maintained. /‘/;e:smmmm

* More about this application
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Related Topics

* Geocoding
* Enables assigning latitude-longitude to customer addresses
* Geocoding used to develop customer shapefile & locations shapefiles

* GPS

e Enables setting points (latitude-longitude) that can define a line or service area

* TIGER/Line & Digital Map Database

* Enables viewing boundaries of cities and census tracts
* Road detail; base for geocoding

e Site Analysis
* Enables selection of geographic objects for aggregation
* Used to count customer in an area selected visually
e Used to aggregate population by tract for tracts selected visually



GIS Resources You Can Use

* Mapping Neighborhood Patterns Bl View Daabase Tols Al Settings e |
... visual analysis of geographic-demographic-economic T e e e SN R SRR W WS N A=
patterns by census tract; add your own data - v States s = ok \
* Choose any state ... Wi Courties S L= LS 5, E
http://proximityone.com/neighborhood patterns.htm = [_j'fces . o §E30 e ) !
. . . - v B 1odl M (Haes Zg
» Example: Missouri GIS project start-up e A B ae R TR S VA Ch .
1 H $50,000 - 80,000 CALTZa | e e ) | oy i /
view shown at right o S en NN e S i
* Getting started here: ﬁﬁ::’f:a;‘ggf’;m Vichha e PIGR o Bl
http://proximityone.com/dmi/modmi.htm " NA e T \ b
. . = [ LM Tract e .y o=
* Follow easy step-by-step instructions s T T N
il Voderzte - o Jusa zra ottoville
V' MapQuest OSM __,’:@»; R \ © 8 e 7
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... a visual example of a thematic pattern view of median household income (SMH]I) by Census 2010 block group developed
using GIS software ... subject matter data integrated into block group shapefile.

... view is located in the Kansas City metro but could be anywhere in the world.

... SMHI block group thematic pattern layer superimposed on a MapQuest OpenStreetMap layer used as a base layer ...
schools shown as triangular markers ... add other wide-ranging geography and subject matter to the view.

... ProximityOne specializes in developing and integrating diverse independent geographic-demographic-economic-business
data into dynamic GIS applications for collaboration and decision-making.

Contact Us -- http://proximityone.com/contact.htm -- (888)364-7656
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