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ident Population Total: 203,689
ime Population Total: 270,951
al Population Change: 67,262

Origin/Destination Study
for Transit

* Transit Accessibility
* Accessibility - the ease of getting from place to place
* Measured in distance or time

* Transportation Network

* Activity Element




City Utilities Of

Springfield Transit
Services

 Service Area covers
95 square miles and
includes Springfield
city limits

* Plus outlying areas

within 3/4s of a mile
from existing routes

* Bus service operates
365 days per year

CU Transit Service Area

Cities

< Lakes

State System Hwy
=~ Rivers

[ CU Transit Service Area




12 Routes

* One-hour headways (6 Routes)

* 30 minute headways (6 Routes)



* 7 Routes

* One-hour headways



Frame the question

Explore and
prepare

Explore and prepare data

CINFAEIAS

Choose analysis method and tools

Workflow

Perform the analysis

Examine and ) )
. Examine and refine results
refine




Frame t

Questio

How well does transit service connect
riders to major daytime activity centers in
the CU Transit Service area?

What is the demographic composition of
people in locations that have the greatest
and least transit access to activity centers?

Are there more efficient route and
schedule alternatives to connect people to
activities via transit in the service area?




LEHD LODES Data
Explore and

Prepare Data Census Blocks

Origins & American Community Survey
Destinations

ArcGIS Online
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Enriched Hex Bins

* Generate Tessellation

* 1,178 1/10t Square Mile Hexagons
* 10 credits per 1,000 attributes

* Enriched in ArcGIS Online with Esri 2018 population & Esri Daytime Population



City Utilities of Springfield Transit Service Area 2018 Daytime Population Change
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2012 — 2016 ACS Five-Year Variables Estimated for Census Blocks

((2010 Census Block Housing Units +
Residential Units added 2011 — 2017)
— ACS 2016 %Vacant Units) * 2010
Census Block Avg. HH Size =

2018 Population Estimates

 Number of Workers by Age Group
* People Living in SO to $24,999 Income Households
* People Living in $25,000 to $49,999 Income

Households

* People Living in $50,000 to $74,999 Income

Households

* People Living in $75,000 and greater Income

Households

* Number of Workers by Industry

* Means of Transportation to Work
* Travel Time to Work

* Time Leaving for Work

e Number of Household Vehicles Available
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Google Transit Feed
Specification Tables

e agency.txt
 calendar.txt

* routes.txt

* shapes.txt

* stop_times.txt
* stops.txt

* trips.txt

. Radio - Now Pl | 5] 2208 W Chesterfield Bv X | ] General Transit Feed Specifi | +

n % ht www.google.com

m @ F fHo +

2208 W Chesterfield St, Springfield, MC

1141 E Delmar St, Springfield, MO 658(
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esri.github.io/public-transit-tools/AddGTFStoaNetworkDataset.html
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Percent* of Reachable Activities Weighted by 2018 Daytim Percent* of Reachable Activities Weighted by 2018 Daytim« Percent* of Reachable Activities Weighted by 2018 Daytime Percent* of Reachable Activities Weighted by 2018 Daytime
by Walking & Transit from Census Block Centroids for 20% by Walking & Transit from Census Block Centroids for 50% by Walking & Transit from Census Block Centroids for 70% ¢ by Walking & Transit from Census Block Centroids for 90% ¢

ac ac

1.25 25 5 5 25 5

1 1 1 { L | 1
Miles Miles

The % of opportunities reached decreases as the % of departure
times increases

90% of departure times reflects the best measure




Dl i |

ODRrE& B & - |[1:20.000 v| EEEEE 2. @1610 e KA g R [l | = ¢ Network Analyst~ [Eg| 2 100 * © Editor~
Network Analyst ? ¥ Table Of Contents rx ) ) & s ~ Catalog
| 308 ?0 . ® o 9°% o o BN
|Ser\r|ceArea V| B&asd ] @ L\ ® @ ..' @ . .. .. @ “. ® farp %@Liﬂ| v| ul %E |
Facilities (812) B 49.323867 - 66.903493 ~ . - - .‘ =" a & - Location: | =7 Prepare Time Lapse Polygons
Polygons (804) [0 OD Cost Matrix 2 5 Prepare Time Lapse Polygons - O * 5 CU_PM_MaxHeadway
Lines (0) [0 Hex_SA_Facility 5 CU_PM Rte
. i Prepare Time Lapse -
= Point Barriers (0) = Service Area SEW'C.E b = P0|p ons P AL E3 InterpolateBlankStopTimes_0.1.2.0
Restriction (0) B Facilities | Service Area R Ve | BBE_DayRtes.gdb
Added Cost (0) @ Error Output Polygons Feature Class Run a Service Area analysis |3 BBB_PedTrans_Poly.gdb
= Line Barriers (0) @ Located | WoToDC 1\MetworkShareUsers\dfaucettarcGIS \Default. gdb\ServiceArea_PrepareTimelapse | E;. incrementing the time of day. -._! GTF5_Bike_Trans.gdb
 en ? 2 it.
Restriction (0) O Unlocated Start Day (Weekday or YYYYMMDD date) Save the polygons to a H L3 GTFS_CU_Transit.gdb
Scaled Cost (0) =~ Point Barriers | Monday V| feature class that can be |3 GTFS_PedTrans.gdb
: used to generate a time =] Transit Analysis Tools.thx
= PG'}’:OH Barﬂer:m(m 8::;'” o Start Time (HH:MM) (24 hour time) lapse video. ® ey Calculat:Accessibilit}f Matrix
estriction . | ]
Scaled Cost (0) OAdded Cost | 08:00 | F E" Calculate Travel Time Statistics
S0 Lines End Day (Weekday or TYYYMMOD date) Z Copy Traversed Source Features (with Tr
—Lines ey 5’ Create Percent Access Pelygons
. . End Time (HH:MM) (24 hour time) [ Prepare Time Lapse Polygons
B_Digez:rri:;:n | 08:53 | 5 Transit Identify
Time Increment (minutes) yihsid
cmmScaled Cost 1 |
= tow12.shp
M 5.79671292347645 12.shp
M 5.82613795251495 .
6.55304110861083
6.82010303811599
8.65255550036573
13.9371504430252
27.7939846000724
30
= Polygon Barriers
nRestri ction Cancel Environments... << Hide
Scaled Cost - —
[ OD Cost Matrix ,l/
[0 Hex_pt_Destinations
[ Bleck_pt_Crigins t
= O CU_Transit_Hex
DayPopDlta
944 - -404 P
A etwOorkKk Analys
Table
ERE R
Palygons
ObjectlD Shape FacilitylD Name FromBreak | ToBreak TimeOfDay o
3 55827 | Polygon 3526 |Location 1 : 0 - 30 0 30| 1/31500 S:00:00 AM P T ' ' I L P I
55928 |Polygon 3927 [Location 2 : 0 - 30 0 30| 1/3/1900 9:00:00 AM re p a re I e a S e O O n S
55828 |Polygon 3528 |Location 3 : 0 - 30 0 30| 1/31500 S:00:00 AM
55930 | Polygon 3930 [Location 5: 0 - 30 0 30| 1/3/1900 9:00:00 AM
55831 |Polygon 3531 |Location 6 : 0 - 30 0 30| 1/31500 S:00:00 AM
55932 |Polygon 3932 [Location 7 : 0 - 30 0 30| 1/3/1900 9:00:00 AM
55933 |Polygon 3933 |Location & : 0 - 30 0 30| 1/3/1900 9:00:00 AM
oA 1 m E (0 out of 804 Selected)

CU_Transit_Hex_Sums | CU_Transit_Hex_Sums selection | CU_Transit_Hex_Sums selection 2

Palygons




Create Time Lapse
Polygons T

R
* 30-minute Service Area Polygons ___:iﬁ'
p
* Generate SA Polygons at one- ':
minute intervals %
: , |
* One-hour Time Window Pt
s
j ‘
;
h :
%“.;

J




96T

0¢T
1§ —
6¢
8¢t
6t
6€
6t
8¢
8¢t
or
154
El4
6t

9
99
69
08

T6 —————

86 —————

STT

veT
LET
art

PST
08T

88T
€0¢

08T

o]
-

m
=)l
OO‘T
T3iooomaana oo o
| FTITienm o mm
0O 00O OGO 00 00 00 00 OO OO OO CO 00 €0 00 OO0 O0 OO 00 €O OO OO OO0 00 00 OO €0 OO 00 OO OO €0 00 OO0 00 00 OO0 00 00 OO0 00 00 00 00 OO0 00 00 OO 00 CO 00 OO0 00 00 00 0 00 00 00 0

w0
L

09

w0
o

SYIUY 1D1AYIS ONILIISYILNT 40 HIGNNN

NV 65!
WY 89!
NV LS
WY 99!
NV S9!
NV ¥S:
WV €9:
WV T9:
WV T9:
WY 09!
NV 61
NV 81
NV LT
NV 9t
WV St:
NV ¥
NV EY:
WY Tt
NV T¥:
WY O
NV 6E:
NV 8¢
NV L€
NV 9T
WV SE:
WV Fe:
WV E€:
WY Z¢!
WV T¢E:
WY 0T
WV 6T:
WY 8¢:
NV LT
NV 9¢:
WV ST
NV 7T
WV ET:
WY 2T
WV TT:
WY 0!
WV 6T:
WY 8T:
WV LT:
WY 9T:
WV ST:
NV ¥ T:
WV ET:
WY ZT:
WY TT:
WY OT:
WV 60:
NV 80:
NV LO:
NV 90:
WY S0
NV 70
NV €0:
NV Z0:
WV T0:
WY 00:

) -
Y
— >
v =
20
W,$
= QO
= O
O O
<{ <

The Hexagon with the most intersecting polygons was where the

Transit Center is located

%]
e .
.@ TN
AN N\ ¢
mllll ”nv///
£88%R Nl
—_ T MmN -+ O I’qu
Sogaoe N=H
- o 9O O 9 O I”a.
Q2 QIO NN NN
m64321 ”.rT
\
MOOOOO an
RN




Percentage of Total Daytime Population Change Accessible by Walking & Transit
for Weekday PM Routes with 20 Minute Headways

Populated Hex Zones

Percent Destination Welghts (90% Departures)
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Change in Weighted Destination Totals for Daytime Population Change on Day Routes with Current Headways
vs. Night Routes with 20 Minute Headways
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Estimated
Population
Characteristics
for Areas with a

Change in
Cumulative
Opportunities
Greater than
5,000

2018 OTO Estimates Number | % 2018 OTO Estimates Number | %
Total Pop 2018 29,824 14.6 | Left for Work 12pm to 3:59pm 1,110 9.0
Total Labor Force 2018 12,252 411 Left for Work 4pm to 11:59pm 1,201 9.8
Labor Force Age 29 or Younger 4142 338 | Left for Work 12am to 4:59am 432 3.5
Labor Force Age 30 to 54 5315 433 | Agriculture, Forestry, Mining Labor Force 51 04
Labor Force 55 to 69 2,795 22.8 Construction Labor Force 597 4.8
Pop living in less than $25,000 Income Households 10,558 354 Manufacturing Labor Force 1,037 8.4
Pop living in $25,000 to $49,999 Income Households 10,550 353 Wholesale Trade Labor Force 379 31
Pop living in $50,000 to $74,999 Income Households 6,963 233 Retail Trade Labor Force 1,903 155
Pop living in $75,000 and greater Income Households | 1,778 6.0 Transportation & Warchousing Labor Force 632 51
Drove Alone to Work 10,146 82.8 Information Labor Force 212 L7
Carpooled to Work 1159 94 Finance & Insurance Labor Force 167 13
Public Transit to Work 54 04 Real Estate, Rental & Leasing Labor Force 167 13
Taxi to Work 68 0.5 Professional, Science, & Technology Labor Force 892 73
Motorcycle to Work 4 0 Management of Companies Labor Force 34 0.2
Bicycle to Work 163 13 Administrative Support & Waste Services Labor Force | 849 6.9
Walk to Work 168 13 Education & Social Services Labor Force 951 4
Other Means to Work 98 0.7 Healthcare Labor Force 1,948 159
Worked at Home 379 31 Art & Entertainment Labor Force 159 13
Pop Living in 0 Vehicle Households 2,610 8.8 Accommodation & Food Service Labor Force 1,347 11.0
Pop Living in 1 Vehicle Households 13,802 46.2 | Other Services Labor Force 532 43
Pop Living in 2 Vehicle Households 9,777 32.8 Public Administration Labor Force 405 37
Pop Living in 3 plus Vehicle Households 3,633 122 | Less than 5 minutes to Work 460 3.8
Left for Work 5am to 5:29am 275 22 5 to 9 minutes to Work 1,597 13.0
Left for Work 5:30am to 5:59am 805 6.5 10 to 14 minutes to Work 2,687 22.0
Left for Work 6am to 6:29am 703 5.7 15 to 19 minutes to Work 3,122 25
Left for Work 6:30am to 6:59am 873 7l 20 to 24 minutes to Work 2,167 17.6
Left for Work 7am to 7:29am 1421 11.6 25 to 29 minutes to Work 674 55
Left for Work 7:30am to 7:59am 2,066 16.8 30 to 34 minutes to Work 804 6.5
Left for Work 8am to 8:29am 1,278 10.4 35 to 39 minutes to Work 60 04
Left for Work 8:30am to 8:59am 560 45 40 to 44 minutes to Work 78 0.6
Left for Work 9am to 9:59am 710 5.8 45 to 59 minutes to Work 268 22
Left for Work 10am to 10:59am 449 3.6 60 to 89 minutes to Work 124 1.0
Left for Work 11am to 11:59am 362 29 More than 90 minutes to Work 124 1.0




Estimated
Population
Characteristics
for Areas with a

Change in
Cumulative
Opportunities of
-3,600 or Less

2018 OTO Estimates Number | % 2018 OTO Estimates Number | %
Total Pop 2018 37,513 184 | Left for Work 12pm to 3:59pm 2,404 133
Total Labor Force 2018 18,052 481 | Left for Work 4pm to 11:59pm 2,653 14.7
Labor Force Age 29 or Younger 9,221 511 Left for Work 12am to 4:59am 534 29
Labor Force Age 30 to 54 5,847 324 | Agriculture, Forestry, Mining Labor Force 50 02
Labor Force 55 to 69 2,984 16.5 Construction Labor Force 940 52
Pop living in less than $25,000 Income Households 17,566 46.8 | Manufacturing Labor Force 915 5.0
Pop living in $25,000 to $49,999 Income Households 10,561 282 Wholesale Trade Labor Force 258 1.4
Pop living in $50,000 to $74,999 Income Households 7,108 18.9 Retail Trade Labor Force 2,838 15.7
Pop living in $75,000 and greater Income Households | 2,282 61 Transportation & Warehousing Labor Force 587 33
Drove Alone to Work 13,301 737 Information Labor Force 481 2.6
Carpooled to Work 1,634 4.4 Finance & Insurance Labor Force 394 22
Public Transit to Work 289 L6 Real Estate, Rental & Leasing Labor Force 394 22
Taxi to Work 28 0.2 Professional, Science, & Technology Labor Force 1,226 6.8
Motorcycle to Work 89 0.5 Management of Companies Labor Force 21 0.01
Bicycle to Work 242 13 Administrative Support & Waste Services Labor Force | 830 4.6
Walk to Work 1,633 9.0 Education & Social Services Labor Force 2,319 12.8
Other Means to Work 137 0.8 Healthcare Labor Force 2,451 14.0
Worked at Home 689 3.8 Art & Entertainment Labor Force 528 29
Pop Living in 0 Vehicle Households 4,830 12.9 Accommodation & Food Service Labor Force 2,580 143
Pop Living in 1 Vehicle Households 17,665 470 | Other Services Labor Force 893 49
Pop Living in 2 Vehicle Households 10,972 29.2 | Public Administration Labor Force 453 25
Pop Living in 3 plus Vehicle Households 4,050 10.8 | Less than 5 minutes to Work 978 54
Left for Work 5am to 5:29am 276 1.5 5 to 9 minutes to Work 3,270 181
Left for Work 5:30am to 5:59am 428 23 10 to 14 minutes to Work 3,928 21.7
Left for Work 6am to 6:29am 931 5.2 15 to 19 minutes to Work 4,834 26.8
Left for Work 6:30am to 6:59am 1,210 6.7 20 to 24 minutes to Work 2,478 13.7
Left for Work 7am to 7:29am 1,655 92 25 to 29 minutes to Work 619 34
Left for Work 7:30am to 7:59am 2,564 14.2 30 to 34 minutes to Work 1,097 6.0
Left for Work 8am to 8:29am 1,908 10.5 35 to 39 minutes to Work 89 0.5
Left for Work 8:30am to 8:59am 733 4.0 40 to 44 minutes to Work 14 01
Left for Work 9am to 9:59am 1,323 73 45 to 59 minutes to Work 310 1.7
Left for Work 10am to 10:59am 1,066 5.9 60 to 89 minutes to Work 160 0.9
Left for Work 11am to 11:59am 366 20 More than 90 minutes to Work 160 0.9




Summary/Conclusions
Weekday Daytime
Routes vs. Night Routes

with 20 Minute
Headways

* Average Destinations Reached for 90% of
Departures 18.9% vs. 19%

* Average Percent Change: 8.9% Modest
Areawide Improvement

* Top 12% change in cumulative opportunities
sum: 5,000 or greater

e 2018 population estimate: 29,824
* Percentages > than areawide %

Driving alone to work

Population in HHs with incomes less
than $49,999

Employment in Construction,
Manufacturing, Retail, Food Service

Population Living in Zero and One
vehicle HHs



Summary/Conclusions
Weekday Daytime
Routes vs. Night Routes

with 20 Minute
Headways

* Average Destinations Reached for 90% of
Departures 18.9% vs. 19%

* Average Percent Change: 8.9% Modest
Areawide Improvement

Bottom 12% change in cumulative
opportunities sum: -3,600 or less

e 2018 population estimate: 37,513
* Percentages >than areawide %

Walking & transit to work

Population in HHs with incomes less
than 25k

Workforce age 29 and younger

Employment in Construction, Retail,
Education, & Food Service

Population Living in Zero and One
vehicle HHs



* Average Destinations Reached for 90% of
Departures 18.9% vs. 29.6%

. Average Percent Change: 60% Dramatic
Areawide Improvement

* Top 12% change in cumulative opportunities
sum: 14,690 or greater
e 2018 population estimate: 22,761
* Percentages > than areawide %
* Workforce age 29 and younger

Population in HHs with incomes less
than 50k

““.. e Drive alone to work and carpool

* Employment in Manufacturing,
Healthcare, & Food Service

e Population Living in One vehicle HHs

Summary/Conclusions %
Weekday Daytime Routes vs. ., %

Night Routes with 15 Minute
Headways




* Average Destinations Reached for 90% of
Departures 18.9% vs. 29.6%

. Average Percent Change: 60% Dramatic
Areawide Improvement

_ * Bottom 12% change in cumulative
: K opportunities sum: -11,850 or less
Summary/Conclusions * 2018 population estimate: 34,708

Weekday Daytime Routes vs. . § * Percentages > than areawide %

Night Routes with 15 Minute @ * Workforce age 29 and younger

Headways P e Population in HHs with incomes less
than 25k

Walk to work and transit
Retail, Education, & Food Service

* Population Living in Zero & One vehicle
HHs

14 minutes or less to work




Thank You!

Dave Faucett

OZARKS TRANSPORTATION GIS Analyst
ORGANIZATION The Ozarks Transportation Organization
(417) 865-3047 x104

A METROPOLITAN PLANNING ORGANIZATION

dfaucett@ozarkstransportation.org




