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The Science of Where

Helps us to answer the fundamental

guestions of where . . .

Where is it

How do | get there

What's nearby

Where are we going

Where’s the problem

Where is it changing

Where is the issue

Where is it suitable

Where should we locate
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What Is where?
Why Is it there?
Why do | care?

How can | prepare?






Data Visualization Is a blend of Science and Art

The commonality between science and art is In trying
to see profoundly - to develop strategies of seeing
and showing.

Clutter and confusion are not attributes of data - they
are shortcomings of design.

Good design is a lot like clear thinking made visual.

A metaphor for good information design Is a map.
Hold any diagram against a map and see how it
compares.




Common Operational Picture

Common Operational Picture

The Common Operational Picture is a
configuration for the Maps and Apps
Gallery group application template that can

cation | ‘
Dashboard

apps, and other content cataloged in an
ArcGIS Online group.

Awareness Viewer

@ Application
@ Appli

be used to access a collection of maps, Aé Situational
-

1. Situational @ 2. Operations 3. Logistics Planning 4. Incident Status
Awareness Viewer Response - Dashboard

pplication
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Simple Data Visualization and Exploration
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[he map on the lell shows the percentage ol
adults who did not complete high school (i.e

dropped out) The map on the right shows the A

percenlage ol adulls who reported thal theu
heaith is fair or poor. If the ciaim that
graduating from high school improves health
quality 1s true, then counbies with

* low dropout rates should occur where
thera are low percentages of people with
poor health (areas should both be in a
lighter color)
medium dropout rates should occur
where there are medium percenlages ol
people with poor health (areas should
both appear in a moderate color)
high dropout rates should occur where
there are high percentages of people
reporting fair or poor health (areas
should both be in a darker color)

Dropout (%) Fair or Poor Health
(%)

Dropouts
Fair or Poor Health

Iy 188-408

20.5-83.0

Understanding the variations
and patterns in values.

Determining overlapping
relationships in space and time.

Finding the best locations that
satisfy a set of criteria.



[he map on the lell shows the percentage ol
adults who did not complete high school (i.e
dropped out) The map on the right shows the
percenlage ol adulls who reported thal theu
heaith is fair or poor. If the ciaim that
graduating from high school improves health
quality 1s true, then counbies with

* low dropout rates should occur where
thera are low percentages of people with
poor health (areas should both be in a
lighter color)
medium dropout rates should occur
where there are medium percenlages ol
people with poor health (areas should
both appear in a moderate color)
high dropout rates should occur where
there are high percentages of people
reporting fair or poor health (areas
should both be in a darker color)
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Dropout (%) Fair or Poor Health
(%)

Dropouts
Fair or Poor Health

Iy 188-408

20.5-83.0

Understanding the variations
and patterns in values.



Which features/pixels are similar, Finding the best route, path, or
and can they be grouped together? flow along a network.

Calculating geometries and
distributions of feature collections.




. Calculating geometries and
distributions of feature collections.
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Timely Delivery from DC to Customer + !
| s
If there are gaps In the service areas of the DCs, it Is Important that we =] S0
determine who will be responsible for serving those customers. ‘ R ’ \ '
" Y .
Here we highlight the customers outside the 4 hour service areas and Wl 0 .
assign them to 3 DC, The lines represent the allocation lines to the ' '
outliers and give the amount of miles it will take to reach the customer .
from the DC.
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Given a success case, predict
similar locations.
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Are spatial patterns changing
over time?

Finding the best allocation of
resources to geographic areas.
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ok . .

Here we highlight the customers outside the 4 hour service areas and e it y

assign them to a DC. The lines represent the allocation lines to the \ '

outliers and give the amount of miles it will take to reach the customer . ,.",,’

from the DC.
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Finding the best allocation of
resources to geographic areas.




Using a Delivery Truck from Each Distribution Center

The company wants to avoid rush hour traffic delays and so plans to schedute deliveries after 2am, using one truck from each center, 5
in total, white working a standard 8 hour day. This allows trucks to make deliveries and return to the DC before the peak of rush hour
evening traffic.

This strategy makes optimum use of the 40 hour working day (5 vehicles working 8 hours each) and provides for only 32 lost minutes.
However 100 customers cannot be reached, leaving 189 delivenies but this scenano ensures that all trucks are optimally used and will
return to the base within 9 minutes of 5:00 PM; the end of the working day.

DC Stops  Work Hours Minutes Driving  Miles Driven  Start Time End Time
DC1 /55 115.30 29.75 9:00 AM 4:55 PM
DC2 753 103.30 31.94 9:00 AM 4:53 PM

DC3
DC4
DC5

7356
7:53
751

75.99
63.53
121.32

16.83
14.05
54.77

9:00 AM
9:00 AM
9:00 AM

4:56 PM
4:53 PM
4:51 PM

Totals 189 39:28 479.44 147.34

While the workload s reasonably well balanced In terms of stops, there are significant variations In the minutes and miles driven, DC3
and DC& support loca ies with short routes but reduced ro: ed increases total ime. Some DCs are most productively used
to deliver to far away customers, Notice how DC5 can take advantage of the freeway to deliver to San Mateo customers (blue
lines/dots) rather than those in the Downtown area, This however adds extra miles and minutes getting to the start of the deliveries.

A Finding the best route, path, or
flow along a network.
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Finding the best route, path, or
corridor across open terrain.

Are spatial patterns changing
over time?




Using a Delivery Truck from Each Distribution Center

The company wants to avoid rush hour traffic delays and so plans to schedule deliveries after am, using one truck from each center, 5
in total, while working a standard 8 hour day. This allows trucks Lo make deliveries and return to the ore the peak of rush hour
evening traffic.

This strategy makes optimum use of the 40 hour working day {3 vehicies working 8 hours each) and provides for only 22 lost minutes.
However 100 customers cannot be reached, leaving 189 deliveries but this scenano ensures that all trucks are optimally used and wall
return to the base within 3 minutes of 5:00 PM; the end of the working day.

DC Stops Work Hours Minutes Driving  Miles Driven  Start Time End Time
DC1 755 115.30 29.75 9:00 AM 4:55 PM
DC2 7:53 103.30 31.94 9:00 AM 4:53 PM
DC3 /.56 75.99 16.83 9:00 AM 4:56 PM
DC4 753 63.53 14.05 9:00 AM 4:53 PM
DC5 751 121.32 54.77 9:00 AM 4:51 PM
Totals 189 39:28 479.44 147.34

while the workload s reasonably well balanced In terms of stops, there are significant variations In the minutes and miles driven, DC3
and DC& support local deliveries with short routes but reduced road speed increases total time, Some DCs are most productively used
to deliver to far away customers. Notice haw DC5 can take advantage of the freeway to deliver to San Matee customers (blue
lines/dots) rather than those in the Downtown area, This however adds extra miles and minutes getting to the start of the deliveries,

Finding the best route, path, or
flow along a network.
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Service Areas
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. Cold Spot wilh 99% Confidence

Where are the significant hot spots,
anomalies, and outliers?
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Aocking bam

Lum beston

Predicting where phenomena will
move, flow, or spread.

Which features/pixels are similar,

and can they be grouped together?
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. Cold Spot - 90% Confidence

' Mot Significant
- 90% Confidence
- 95% Confidence

99% Confidence

P

Are spatial patterns changing
over time?

Predicting what-if.

Determining overlapping
relationships in space and time.
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(location maps).
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Determining what is closest.

Finding the best route, path, or
flow along a network.
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Interpolating a continuous surface Finding the best supply locations
from discrete sample observations. given demand and a network.

. Finding the best locations that
satisfy a set of criteria.




Interpolating a continuous surface
from discrete sample observations.




Take an Esri MOOC

WWwWWw.esri.com/mooc

These free online classes offer a convenient, effective, and fun way to keep up with the fast-

paced developments in the ArcGIS platform. Classes are open day and night and require only

a couple of hours of study per week. A certificate is available upon completion.

Going Places with
Spatial Analysis

Gain a deeper understanding of

spatial data analysis.

The Location Advantage

Explore how location analytics

can be used in business.

o

- .'n
S P

Do-It-Yourself Geo Apps ~ Earth Imagery at Work Cartography.

Learn how to develop your own See why imagery is information. Become a smarter mapmaker.

geospatial tools.




Other Resources

- Your Esri online training
- Learn.ArcGIlS.com
- Spatial Statistics Resources

o
@esrl Industries Products Support & Services

& A v o 0 e ?
;. % = | ' { 1 \
2.1  ARCGIS BLOG Q

Spatial Statistics Resources This Blog
by Lauran Bennetit and Jenora D'Acost 13, 201( 394 m 208 f - ' “ 16.7K QIOﬂ in

Whenever we look at a map, we inherently start turning that map into information by finding patterns, assessing trends, or making decisions.
Spatial statistics empowers you to answer questions confidently and make important decisions using more than simple visual analysis. Below
are resources that will help you learn more. If you have questions or awesome analysis stories, there is a Spatial Statistics Forum on GeoNet
— We’d love to hear from youl

Subscribe 1o the RSS Feed
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Why It’s Trending

/  \ Increased Decreased

* Productivity e Turne

 Customer satisfaction .

« Data accuracy

 Technology flexibility

* Economic
responsibilit




A Top Priority

Industries that Benefit from Mobile Data Capture

Healthcare Financial Services
Field Inspections Government

Manufacturing Real Estate

Education Publishing

Nonprofit Insurance

v
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Looking Forward

Gartner forecasts:

* Field worker mobility will increase
* The workforce will be 40%-50% mobile
*>66% of mobile workers will have a smartphc
- The rate of mobile devices is growing




What is the single-most important factor for you in selecting a
mobile-forms technology?

L les

Technology Enterprise Price Company Other
Flexibility Architecture & Experience &
Scalability Longevity

"

Trends in Mobile Data Capture — A Whitepaper
; e ____,-""_"""-...
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Workforce for ArcGIS

Dispatcher

ArcGlIS for Desktop Assigns Work

Va

Field
Operations

Workforce for ArcGIS

f™= Available ont
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ArcGIS for Desktop
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Collector for ArcGIS
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Drone2Map for ArcGIS
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Real-Time Monitoring

Key Performance Indicators

Next Generation
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Defeating Polio in Irag

Post-immunization Campaign Surveys Use Real-Time Data Collection







Crowdsourcing for Vector Control . L= «

@

* Any mobile device
* View other reports
 Easily create a report




Passive Crowdsourcing through Social Media

= Social Media Monitor

Legend | N , A WA . | :
Flickr photos filtered by: = w3 i s - e At
“mosquito” OR “insect” OR

"Zika" OR "west nile”" OR &
"standing water” OR "dead bird" y

fr

Twitter tweets filtered by:
"mosquito” OR "Insect” OR
"Zika" OR "west nile" OR : .
“standing water” OR “dead bird" Hovlane :fos.‘.«i for standing wate
enixonlp101EBa

YouTube videos filtered by: vk

“mosquito” OR “insect” OR y

"Zika" OR "west nile" OR L ¢ WORAN !'lf*“(—u B f
4 r

“standing water” OR "dead bird" ¢ 1Y =S
’ R =1 (4 01 | 5an Canos

Rewrvation

Pos ! .
[ ; ik 3 :
¢ N
District Boundaries ¢
a i P > 1" o a E
CASILE V'S S
D MOUNT 3 SONORAN DESIEERT A RENTE b . & 3
MOUNTAINS n florence
™AL
asa T
LA DF ERT rande Ry
A
W I-&E w
MA U Eairy M
2 ; o v, o ther stwr Ay /
i Fore Range i
& -
-~ i ~
4 .
L b SOt RN SRt S & DY | U WY s S &
Y TINA ot
- on oo sl
> Mo rment b

{ Ny e
iy, Sty -
g 2

A ~ 1% Ro
"1y, - e I




Social Media Monitoring
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Supporting Citizens

\‘”‘ @Sri  Celebrating Lost Loved Ones to the Opioid Epidemic + AddlostiovedOne  § w ¢
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randon 7 Roe Adam Y Winter )r *Brady* My Addict To Kal Bradley

My Angel

Celebrating Lost Loved Qnes

The rise in deaths due to prescription drugs and heroin isfalarmingsOften times
society may have a perception of who this is. The fact'is théyare-everyday peopie
we love, everywhere. Click "Add Lost Loved One" or "Participate" to.addioved
one.

Glen Tyson Alaxander, Pam talbot
23, February 17,1987

Adam Watson Paul Ryan Shuyler



Crowdsourcing & Data Integration, www.commuteatl.com
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http://www.commuteatl.com/




Drone Technology

- Situational Awareness
- Search and Rescue

- Transport Medical and
Health Supplies

- Blood Products

- Vaccines

- Food, Water

- Lab Samples, Medicines

- Defibrillate




Royal Netherlands Army o




And also watch for.... )
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- Virtual and Augmented reality s
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- Internet of things — and all of the connected medical and hea \

oriented devices we use (like wearable fitness monitors)

8

- Artificial intelligence

- Business operations

Market Potential
Market Share Growth and Optimization Strategies



Stay Up To Datel

We’re Regularly Sharing Useful Infor !

See what’s going on by subscribing to our newsletter:
http://www.esri.com/industries/health/newsletter

L Abwitter

@Esri_Health
@Esri_HumanServices
@EsteGeraghty

IN Groups:
Esri Health
Esri for Human Services




