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Workshop Outline

- Introduction

- Crash Mapping / Analysis
e Developed for Broward MPO, Florida
e« NMethods and Issues
e Generic GIS tools vs. Customized GIS tools
e Demonstration (GeoCrashTools)

- Crash Database Management

e Developed for Palm Beach County, Florida,
Public Works Department

e System architecture
e Demonstration




Introduction

> TEA-21 (1998 — 2004 + extensions)

» Transportation Equity Act of the 21St Century

» Required DOTs and MPOs to consider safety.
explicitly in the transportation planning
process

» SAFETEA-LU (2005 — 2011)

» Safe, Accountable, Flexible, and Efficient
Transportation Equity Act — A Legacy of Users

» Provides more resources and places more
emphasis on safety than prior federal
legislations



Introduction

Safety Conscious Planning

n ldentify hazardeus lecations for
safety studies and iImprovements

s Develop crash severity index for

prioritizing unfunded transportation
Improvement projects

m Forecast crashes at the planning level



Workshop Part |

- Crash Mapping / Analysis
System

= Broward County, FL
o MPO / Planning




Broward County, Florida:
e Urbanized area - 440 square miles
e Population - 1.8 million
e Employment - 700,000
e 54,000 traffic crashes per year

e 26,000 long form crashes

e 54 000 drivers +

20,000 passengers @




Broward MPO
Crash Mapping and Analysis System

s A crash mapping and analysis system
that allows the MPO to manage high
voelume of regional traffic crash
records with limited resources

e Use data already available from state
departments and local law enforcement

agencies
e Use GIS technology




Broward MPO
Crash Mapping and Analysis System

s Crash Mapping:

e Develope tools to streamline the procedure and
solve problems associated with geocoding traffic
crashes using GIS

e Preserve lessons learned

s Crash Analysis:
e Develope GIS analysis methods and tools to:
= Calculate crash rate and crash severity index
= ldentify high crash locations




Broward MPO
Crash Mapping and Analysis System

s Crash Database:

e Develope data standards to be followed by all
agencies involved in crash data collection

e Build a Transportation Data Model for crash
analysis and data management



The purpose of crash mapping Is to get from here
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Year 2002 and 2003 Traffic Crashes Along NW 19 Street between SR 7 and NW

31 Avenue
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Prepare graphical presentation of crashes




Year 2002 and 2003 Traffic Crashes at NW 19 Street and NW 31 Avenue
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Hyperlink to other documents such as scanned crash reports
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* NW 19 ST.mxd - ArcMap - Arcinfo
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Non-state Road
Signalized Intersections

Crash Rates
*  0.02-079
® 080-099

® 100-1.68 .y,

Compare crash rates at intersections 7




Compare crash rates along road segments _Z
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* Broward_CrashSeverityCompute5-17.mxd - ArcMap - ArcEditor
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Crash Aggregation

A 3D view from downtown Fort Lauderdale

NW 19 St @
NW 31 Ave

McNab Rd @
Rock Island Rd




@ Windows Media Player
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[dentfy Data Preparation
Suitable -Obtain DHSMV data

Records for -Extract Broward records

Geocoding

l

_ p Batch
Geocoding Selected Geocoding

Dictionary Records
L4
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Wizard

Unmapped Mapped
Records Records

L —
Process/tool ‘
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) Interactive > Mapped >
Data Geocoding Records

-

Unmapped
Records

Flowchart of Crash Mapping Process




Crash Mapping (Geocoding)

Report At Feet Miles Dir. From

Nursiper On Intersection from From From Intersection On
'71334266 100 N ATLANTIC BLVD 0000 0000

73128053 3625 PEMBROKE RD 0600 0000 N PARK RD

73128065 S STATE RD 7 0]0)245] 0000 N WASHINGTON ST

73128074 HOLLYWOOD BLVD N 35 TH AVE (0]0]e]0) (0]0]e]0)

72967299 SR 834 SAMPLE RD 0015 0000 E LYONS RD

703929C1 STATE ROAD 821 Mile Marker 43 | 0000 0000

1100-1478 N 1TTHET

= EG

ding Tools

& sutomate Geocoding Indesxes
#° Create aAddress Locator
& Deautomate Geocoding Indexes

#* Delete Address Locator
#° Geocode Addr

A Rebuild G

#° Standardize Addres:




Crash Database

s Crash data are available from various agencies:

o Elorida Department of Highway: Safety and
Motor Vehicle
= Available in table format only

= long form crashes (approximately 50% of all
crashes)

= 8 — 12 months delay
e Florida Department of Transportation
= Already mapped Iin GIS

= State road crashes (approximately 60% of all
long form crashes)

» | ocal law enforcement agencies

= Data collected by 20+ agencies include BSO,
FHP, and

= Uncoordinated database systems and formats 2



Linear Referencing 101

Route ID: 12345,
Length: 2.150 miles

*-

Route ID: 12345,
From: 1.440 mile
To: 1.990 miles

Route ID: 12345,
Milepost: 0.360 mile
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® FDOT Crashes

Number of Crashes
2001 - 17,387
2002 - 16,413
2003 - 16,129

Requires a linear referenced basemap




Crash Database

Department of Highway Safety and Motor Vehicle
(DHSMV) Crash Data Tables:

1. Events 4. Drivers

2. Vehicles 5. Passengers

3. Property 6. Pedestrians
7. Violations

s. DOT table - Contains location and road
Information (location data available 2002 and later)

Report At Feet Miles Dir. From

Number On Intersection from From From Intersection Of
71334266 100 N ATLANTIC BLVD 0000 0000

73128053 3625 PEMBROKE RD 0600 0000 W. N PARK RD
73128065 S STATE RD 7 0]0)245 0000 N WASHINGTON ST
73128074 HOLLYWOOD BLVD N 35 TH AVE 0000 (0]0]0)0)

72967299 SR 834 SAMPLE RD 0015 0000 = LYONS RD
70392964 STATE ROAD 821 Mile Marker 43 0000 (0]0]0)0)



Crash Mapping (Geocoding)

Report At Feet Miles Dir. From

Number On Intersection from From From Intersection Of
71334266 100 N ATLANTIC BLVD 0000 0000

73128053 3625 PEMBROKE RD 0600 0000 N PARK RD
73128065 S STATE RD 7 0]0)245] 0000 N WASHINGTON ST
73128074 HOLLYWOOD BLVD N 35 TH AVE (0]0]e]0) (0]0]e]0)

72967299 SR 834 SAMPLE RD (0]0) RS 0000 = LYONS RD
70392964 STATE ROAD 821 Mile Marker 43 0000 0000

- Geocoding Tools

& sutomate Geocoding Indesxes
#° Create aAddress Locator

& Deautomate Geocoding Indexes

#* Delete Address Locator
#° Geocode Addr

A Rebuild G

#° Standardize Addres:




Crash Mapping

s Street level basemaps are available
from various sources:
e 911 street map maintained by local
agencies
e ESRI Streetmap data (bundled with
ArcGIS)
e Commercially available street map

= [eleAtlas Dynamap (Florida has statewide
license for FDOT and MPOs)

e Census 2000 TIGER/lIne file

= http://www.esri.com/data/download/census2
000 _tigerline/index.html

30
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Crash Mapping (Geocoding)

Report At Feet Miles Dir. From

Number On Intersection from From From Intersection Of
71334266 100 N ATLANTIC BLVD 0000 0000

73128053 3625 PEMBROKE RD 0600 0000 N PARK RD
73128065 S STATE RD 7 0]0)245] 0000 N WASHINGTON ST
73128074 HOLLYWOOD BLVD N 35 TH AVE (0]0]e]0) (0]0]e]0)

72967299 SR 834 SAMPLE RD (0]0) RS 0000 = LYONS RD
70392964 STATE ROAD 821 Mile Marker 43 0000 0000

1100-1478 N 1TTHET

\

eocoding Tools
& sutomate Geocoding Indesxes
#° Create Address Locator

& Rebuild G
7




Crash Mapping

s Address match / geocode Issues:

e Manual crash data location entries —
Inherent problem
= Misspellings and abbreviations
= Multiple street names (alias)

e “Offset” from Intersections

e Special locations such as railroad
crossings, shopping center entrances
not present in the streets layer

e GIS street layer changes over multiple
years

34




Crash Mapping

s Solutions:

e Created models using ArcGIS Model
Builder to:

= Prepare the data before geocoding

= Streamline batch geocoding using
multiple streets data and a points of
Interest layer

= Allow easy modification in the future

= Automate the process and preserve
the knowledge gained in the past

35




Crash Mapping

s Solutions — cont.:
e Customize geocoding procedures

e Developed tools using ArcObjects and
VBA to:

= Build and apply a ‘data dictionary’ to
clean up address locations

= Facllitate interactive geocoding

= “Apply offset” — place crashes at the
specified distance from intersection
when applicable

36




Crash Mapping

s Solutions — cont.:

» Coordinate with County GIS department
to Improve street name aliases

e Use Linear referencing to preserve crash
locations over different versions of

Streets Iayer - &g Linear Referencing Tools
ﬁ Calibrate Routes

/1' [y '|-4l|-'F|||j1'|-n
Vv verlay Route E Hr|’r
}} TT'EH'IEﬁ:II' T F-!.l:lL]tE! E'III'ErltE: a7




Crash Mapping

s Prepare crash data for geocode:

e Exclude crashes already mapped by FDOT

= Exclude crashes occurred off public roads, e.g.
parking lot, driveway, etc.

e Exclude crashes not mapped by FDOT but with
mile markers in the location description

e Create crash address field — to concatenate the
crash location information from multiple fields
Into one that’s required for geocoding using
ArcGIS

e Add City ID field required for geocode
e etc ...

= 11 pages of instructions converted into an
ArcGIS tool using ModelBuilder 38




Crash Mapping

> TYPOS

»>Pine Island Road

>

YV V V

Pike Island
Pina Isl
Pinr Island

PIne Islane

> Abbreviations
» Oakland Park Blvd

> OPB

»Oakland BV
»Oakland Prk Blvd
»Oakland Park
»Oak Park Bl

39



;" FORMATY SORT=Y
: Bi#)us addr.cls

; Explanation of classes

N
: B
;ou
)
'
: L
)
: E
: F
e
: C
RS
.
: T
: R
;X
]
)

b o] e H 4 oo

NULL word (THE, OF)

Box ([BOX)

FPost  [PO3IT)

Office [(OFFICE)

FPO APO GENDEL

OLD

Multiunit [(4FPT)

Euilding type

Floor

Directional mwodifier (END POINT WIEW) fo
Cardinal number (CONE TuWo)
Ordinal number (FIRIT ZIECOND)
Direction (MORTH)

Jtreet Lype (3T &AV)

Fural route [ER)

Foute modifier (U3, 2ITATE)

3t

Murdrer which may be followed by either a
[FIFTY, 3IXTY, etc.)

Murdoer suffix (TH, ND)

Mile

RURLL, 3TAR

Comppany suffix (INC., ALGENCTY)
Abbhreviations to expand

3tate nawmes or abbreviations
used internally

A: Abbreviations to expand

Changes made to the original cls files that came with ArcGIS

ATL

Atlantic

EELD

see T streettype

LB

COMMERCIAL

COUNTRY

“"E LAS QLASY

FEDEEAL

street type

street type

street type

street type

street type

street type

MOE HILL

PRI G5

UNIVEERESITY

# C: Cardinal number

Classification files located under

arcgis\geocode

T: Street type

CIEW

CIEX

CIEY

CIEZ

CIRCL

CIRCLES




Crash Mapping

> Handle alternative street names /aliases

B Attributes of alias10182005

ARCID* | PRE_DIR | STREET_NAM [STREET TYP] L_F_ADD | L_T_ADD | R_F_ADD ~

LB

W COMMI T

44TH ST

- X ow
ERHEEA

| << |+

AHEHEHHE

8 Attributes of sireets_arc
ARCID* | PRE_DIR /STREET_NAM | STREET_TYP | L_F_ADD | L_T_ADD |

a0934
31000
31000
31000
1000
21000
1000
21000
310
310M

Y

Z|Z|E|ENZEZE|NENZEZNEE|EZ

LsHY 441
EHY 441
STHY 7
T

STHYT
SRY

441
LsHY 441
EHY 4441
STHY 7
T

b

Y A AR ]

R_F_A ~

50997 M SRY 45853

509935 M SRY 55

50993 M SRY 4

51000 M SRY 4401
= 31001 M SRY 3rm
= 31002 M SRY 3835
= 31003 M SRY 3601
< I

4599
5599
4399
4697
35853
4039
6199

W

>

NW 29TH AVE

W 39TH ST

T

F;cnrd: ﬂﬂliﬂﬂﬂ

I I 1

Sh-:uw:| Al Selected | Records (1 out of BB250 Selected.)
! S D R

4101
4101
4401
4401
4401
4401
4401
4401
4401
3701
3701

43599
4399
4697
4897
4697
4697
4597
4697
4597
3853
3853

Record: ﬂﬂl Dﬂﬂ Shnw:lﬁ Selected | Records 7 out of 20271 Selected.)

- 5]

#10
410
440
440
440
440
440
440
440
370

370 e
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Search and Replace Dictionary

Address Table Search and Replace Strings Dictionary Table
| ChBeijlerivLirBrowardygct_manualige j al & Name C Type | CA\BejlerihyLlirBrowardygct_m j

| J S Edit | 32 Delete
Qld Search String

Crash_Address # | j ke ValLe

EL MAR OF & EL PRALC OAKLAMD OAKLAMND
SW115TH AVE 8 SW 49TH 5T New Replacement String 5 MILITARY TRAIL  MILITARY TRAI
SHERIDAM 5T & HIATUS RD ABROREVYS AMODREEWS
my 100 AVE B STIRLIMNG RD | j AE BWE

HIATUS R & STIRLIMNG R ALK BLK

STIRLIMNG RO & SV 10eTH AVE ALTAMTIC ATLAMTIC
LIMEBERRY DR & AMBASSADOR. AVE AMOREWS AMNDREWS

Shicw

STIRLIMG R & PALM AVE AOKLAND QAKLAND

o r—

— e A S e B e T TR e

3 4

Search and Replace Options

r Search and Feplace Selected
Address Find Field Address Replace Field Address [sEdited Field MName Dictionary Entries

Crash_Address j | Crash_address Mew j | IzEdited j

wrSearch and Feplace Entrie




B8 Attributes of BROWARD_DICTIONARY _ (O] x|
F Y

Crash Address

IsEdite

W COPENS RD & MW 3RD AVE
Wy COPENS RD & MWW 3RD AVE
COPEMS RD & N CYPREESS RD

__|COPENS RD & My 15TH AVE

£

F_{ecurd: ﬂjlﬁl}ﬂﬂ

=R 9 & SR B35
1154414 &
|

Dictionary
Dictionary
Dictionary
Dictionary
=Mull=
=Mull=

[

OBJECTID™ TYPE FIND TEXT REPLACE TEXT
» 11 MAME ADREW ANDREWS
2 | MAME ABOREWS ANDREWS
3| MAKE AMOEEWS ANDREWS
4 \MAME ARUIDA, ARNIDA,
a | MAME ATL ATLANTIC
b | MAKE ATLMNC ATLAMTIC
T IMAME ALTAMTIC ATLAMNTIC
3 | MAME ATLARTIC ATLANTIC
9| MAKE ATLATIC ATLAMTIC
10 [MNAME AE AyE
11 [MAME WAE AxE
12 [MNAME WE A4E
13 [NAME AE AyE
14 [NAME AxCE AxE
19 [NAME ANED A4E
16 [MNAME A2 AyE
17 [MNAME AxBE AxE
18 [NAME AREMUC AEMNLUE
19 [MNAME BAMKD BAMNKS
20 NAME BLOUT BLOLIMT
21 MAME BLALIMNT BLOLIMT
E B4 BLYD
BvwD BLYD
Crash Address New ~ [ BYLD BLYD
W COPANS RD & MW 3RD ANE BsDIL BLD
Wiy COPANS RD & WWY 3RD AVE
COPAMS RD & N CYPRESS RD EIEEE g::ﬁg
CORPANS BED & MY 15TH AVE
SR 9 & SR 835 ELFD BELYD
1154414 & ¥ I BLYDD BLWD
? AL BLHK
Shion: W Selected | Records (4 out of 1448 Seler E,LE]EE E!_EEE

IHecnrd: ﬂ_*"

-_'ILI Show: I Al Selected | Fecorc



Apply Offset

Offset Distance

Final location

Geocode to reference intersection

Report At Feet Miles Dir. From

Number On Intersection from From From Intersection Of
71334266 100 NFATLANTIC BLVD 0000 0000

73128053 3625 PEMBROKE RD (0]570)0) 0000 W. N PARK RD
73128065 S STATE RD 7 (0]0)245] 0000 N WASHINGTON! ST
73128074 HOLLYWOOD BLVD, N 35 TH AVE 0000 (0]0]e]0)

72967299 SR 834 SAMPLE RD 0015 0000 E LYONS RD
70392964 STATE ROAD 821 Mile Marker 43 (0]0]0)0) 0000



Crash Mapping

Use Linear referencing to carry mapped crashes
Into future versions of the reference layer

&g Linear Referencing Tools
A Calibrate Routes

A Creat Routes
#* Dissove Route Events

A Locate Features Along Routes
#* Wake Route Event Layer

#* Overlay Route Events

A Transform Route Events

Roads in the reference layer are
constantly realigned to improve
position accuracy




Dist

Crash From
Report Segment |Start
Number |[Crash_Address Address_Type ID Node
FO701888 [ SHERIDAMN ST & 172 AVE OFFSET FROM INTERSECTION S95349 27
72603198 | SHERIDAM ST & MWW 172MD AVE OFFSET FROM INTERSECTION 593549 814
72600967 [SHERIDAM STREET & MW 172 AVERUE |OFFSET FROM INTERSECTION 6225849 100
F5700933 | SHERIDAM ST & MWW 172 AVE OFFSET FROM INTERSECTION 622849 500
T5T0M560|SHERIDAMN ST & MWW 172 AVE OFFSET FROM INTERSECTION 6225849 500
72602015 SHERIDAN ST & MWW 172 AVE OFFSET FROM INTERSECTION 29551 667
7704353 | SHERIDAM ST & MWW 172MND AVE OFFSET FROM INTERSECTION 29552 1678
I701567 [SHERIDAM ST & MWW 172MND AVE OFFSET FROM INTERSECTION 59551 637
I5701698 | SHERIDAM ST & MWW 172 AVE OFFSET FROM INTERSECTION 59552 1678
72601039 SHERIDAMN ST & MWW 172 AVE

72602358 | SHERIDAMN STREET & MW 172 AVER

FO700639 | SHERIDAMN ST & MWW 172 AVE

72601437 |[SHERIDAM ST & SV 172 AVE

73428973 | SHERIDAM ST & MWW 172MND AVE

74339029 SHERIDAM ST & MWW 172 AVE

THT02915(MWY 172 AVE & SHERIDAMN 5T




® FDOT Crashes
DHSMYV Crashes

This Is just
The beginning




Crash Analysis

s PUrpose:

e |dentify problematic areas (hot spots) In order
to prioritize funding for safety studies and
Improvements

 Common Measures:

e Crash Rate: number of crashes per million
vehicles (or vehicle miles) driven

e Crash Severity Index: takes into account the
level of injury severity of crashes for a given
location

= Requirements:

e Crashes aggregated to street intersections,
road segments, or other points of interest

51



Crash Rate formula for intersections

CR

C

T Y x M

M

DT x 365

~ 1,000,000

North/South Roadway

East'West Roadway

2003
N/S

lApproach

Volumes

2003
E'W
Approach
Volumes

within 500°

Number
of
Crashes

crash
rate

US 1

NE 49 ST

39206

8008

17

0.96

US1

SAMPLE RD

40760

25001

27

1.10

DIXIE HWY

SAMPLE RD

20661

42552

38

1.65

NW 31 AVE-FTPK

HAMMONDVILLE RD

17400

29577

30

1.72

SRT

COCONUT CK PKWY

54126

28466

19

0.61

POWERLINE RD

ATLANTIC BLVD

44250

53783

37

1.02

POWERLINE RD

POMPANO PK PL

51000 |

14454

11

0.44

POWERLINE RD

HAMMONDVILLE RD

38549

24844

38

1.64

SR A1A

OAKLAND PK BLVD

29500

33000

27

1.16

POWERLINE RD

SAMPLE RD

34218

56750

35

1.05

US1

OAKLAND PK BLVD

50500

35750

35

1.10

MILITARY TRAIL

SAMPLE RD

23898

53750

29

1.01




Non-state Road
Signalized Intersections

Crash Rates
*  0.02-079
¢ 0.80-0.99

® 1.00-1.68




Crash Rate formula for Road Segments

CR

C

T Y x M

M

_ Length X

DT x 365

1,000, 000

Roadway Segment AADT2003 | Length | Crashes | CrashRate
13|US 27 N of Griffin Rd 13,200 2.795 28 1.04
15|US 27 N of Saddle Club Rd 9,600 3.137 9 0.41
17|US 27 N of SR 84 8,500 1.010 1 0.16

289|Pine Island Rd N of Sheridan St 14,794 1.116 7 0.58
291|Pine Island Rd N of Stirling Rd 17,387 1.334 4 0.24
293 |Pine Island Rd N of Griffin Rd 23,688 1.887 31 0.95
333 |University Dr N of Dade C L 52,000 0.696 27 1.02
335|University Dr N of Miramar Pkwy 46,000 0.905 34 1.12
337 |University Dr N of Pembroke Rd 48,500 0.995 48 1.36
339|University Dr N of Hollywood Blvd 51,000 1.513 109 1.94
464 |Broward Blvd E of Nob Hill Rd 41,197 1.286 28 0.72
466|Broward Blvd E of Pine Island Rd 43,148 0.749 43 1.82
468 Broward Blvd E of University Dr 49,500 3.141 177 1.56
470|Broward Blvd Eof SR7 43,000 0.978 113 3.68
472|Broward Blvd E of SW 31 Ave 46,500 1.067 168 4.64
474|Broward Blvd E of I-95 71,500 0.799 178 4.27
476|Broward Blvd E of SW 11 Ave 58,500 0.355 44 2.90




BROWARD CounTty

METROPOLTA PLATING CREATZATIN
Year 2002/2003

L EGEND

Crash Rates = Freeway
less than 1 === QOther State Road
1 - less than 3 85 Crash Rate
3 -lessthan 5 15! Number of Crashes

Draft Res

0 0204 0.8
Prepared by:

: w===5-less than 7 BROWARD COUNTY TRANSPORTATION PLANNING DIVISION e ——— [
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Crash
Aggregation

& FPL ngate'
_ Serwce Center

2003 _within 500°
N/S Number\
[Approach

North/South Roadway East'West Roadway Volumes

Us 1 NE 49 ST 39206
US1 SAMPLE RD 40760
DIXIE HWY SAMPLE RD 20661
NW 31 AVE-FTPK HAMMONDVILLE RD| 17400
SR7 COCONUT CK PKWY| 54126
POWERLINE RD ATLANTIC BLVD 44250]
POWERLINE RD POMPANO PK PL 51000|
POWERLINE RD HAMMONDVILLE RD | 38549
SR A1A OAKLAND PK BLVD | 29500
POWERLINE RD SAMPLE RD 34218
US1 OAKLAND PK BLVD | 50500
MILITARY TRAIL SAMPLE RD 23898




Crash Mapping beiore Aggregation




Crash Mapping after Aggregation

CollectEvents20020avie




Crash Analysis - cont

s Aggregation using ‘Collect Events’:
= Available in the ArcGIS Toolbox

e Assigns each unigue location an
attribute value egual to the number of
crashes occurred at that location

Spatial Statistics Tools
£ '&, Analyzing Patterns
F e ['-.-"l.ap[jiﬂg Clusters
+ "..";.u Measuring Geographic Distributions
- Utilities




Crash Analysis - cont

s Aggregation using ‘Collect Events’:

s Advantage
e Simple and guick results

s Shortcoming

e Does not aggregate crashes within a certaln
distance of any given location “ollectEvents2002Davie

COUMT
« 1-5
e 6-9
10 - 15
. 16 - 20

Mapped crashes Mapped crashes 61
without aggregation with aggregation




- &8l Spatial Statistics Taoals
+ -85 Analvzing Patterns
-85 Mapping Clusters
2 Cluster and Outlier analysis (ansel;
o= Cluster fOutlier analysis with Rends
2 Hot Spot analysis (Getis-Ord Gi*)
» Hot Spot Analysis with Rendering
+-&% Massuring Geographic Distributions
¥ &% Utilities

Crash Density
<AL LE=

& Spatial Analyst Tool o S
= patial &nalyst Tools e

+ & Conditional I 2944 - 6163

-4 Density 6163 - 11657 ——
#° Kernel Density B 11657 - 34167

#* Line Density
#* FPoint Density ]
+- 8% Distance Pomnt Density Analysis
+ % Exfraction

+ 48 Gereralization

|




Spatiall Analyst 101

---EIEI
ﬂ--ﬂ

= Point Density calculates the density of point features around each
output raster cell. Conceptually, a neighborhood is defined around
each raster cell center, and the number of points that fall within
the neighborhood is totaled and divided by the area of the 64

neighborhood.
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Crash density analysis

(1 mile search radius)
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traffic density analysis
(1 mile search radius)
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Crash Analysis - cont

s Crash aggregation using nearest
node ID assignment:

e Each crash Is assigned the nearest
node ID and Its distance from the
nearest node (offset)

e The number of crashes at a given
node Is derived by summarizing each
uniqgue node ID

e Distance from node Is used to identify
crashes within the influence area of an
Intersection

71




Crash Analysis - cont

Offset
Crash From
Report i Nearest
Humher Crash Address Address Type
OFFSET FROM INTERSEL TII IH
OFFSET FEOM INTERSEC
OFFSET FROM INTERSEL TII IH
OFFSET FEOM INTERSECTION
OFFSET FROM INTERSECTION
OFFSET FROM INTERSEC
OFFSET FROM INTERSECTION
OFFSET FROM INTERSECTION
OFFSET FROM INTERSEC
OFFSET FROM INTERSECTION
AVEMLIE [OFFSET FROM INTERSECTION
OFFSET FROM INTERSECTION
AT INTERSECTICN
AT INTERSECTION
AT INTERSECTICN
HT INTERSECTION

9 crashes within 100 feet and 10 crashes within 250 feet
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Crash Analysis - cont

+- i 30 Analyst Tools
- Signalized street intersections [ Jakskilio
o & Database
+ & Feature class
e Bridges 7 Check Geometry
#* Feature Envelope to Palygon
A Feature To Polygan
#* Polygon To Line

s Candidates for a Node layer pygm
- 3 + a .-'1'-.r'|-54|':,-':5:i:5: Toaols
fo r C raS h ag g re g atl O n : + a Cartography Tools
+ a Coverage Tools
= Un-signalized street intersections [Eadasiicsialiis
. . +-8% Disconnected Editin
- Railroad crossings L& oo
e Major shopping center entrances . & Features
#° Add XY Coordinates
#* Copy Features
~ etC “u #* Delete Features
#* Feature To Line
#* Feature To Point
ye
Z° Multipart To Singlepart
A Repair Geometry
#* Split Line At Wertices




Crash Analysis - cont

s Aggregation using nearest ID assignment

s WO methods to find the nearest feature
(node or segment) for each crash
e Apply the ‘Near’ tool
= requires ArcINFO license
= Apply the ‘Spatial Join’ in ArcMap SRR
= Does not require ArcINFO + & Overlay

. ~| - g Fru IHII|"
ICENSE

F7 Point Distance
% Statistics




Crash Analysis — cont.

s Common problems associated with
aggregating traffic crashes to
Intersections using “air” distance

CYPRESS DR

——

ALLAMANDA DR

PALM DR

ALMOND AVE

~N WILES RD

S
=
.|
vy
N
iy
Vs
L
1
<
—
<<
e,
%))




Crash Analysis — cont.

= Aggregation using nearest node ID
assignment

e Custom ‘Assign Node ID’ tool
e Finds the nearest Node along the network
e Developed using ArcObjects and VBA

Assign Node ID @
— MNodes

Mode 1D Field

Table Mame

Mode 1D Field

Segment 1D Field




Network Analyst 101

s \What does It solve?
e Best Route

o Closest Facility,

= FInds the best route from incidents to their
closest facilities and returns the travel cost
for each route

e Service Area

= FInd the lines or area that can be traversed
within a specified cost

e O D cost matrix

= Generate an “OD” matrix of the cost from
each origin location to each destination

location 77
ArcGIS version released with 9.1




Crash Analysis — cont.

s Aggregation using nearest node
ID assignment

o Network Analyst ‘Closest Facility”
function

e Finds the best route from incidents
(crashes) to their closest facilities
(intersection nodes) and returns
the travel cost (distance) for each
route

e Application of this method is
explained in detail in the paper

- WL i I SNEDWOrE
Network analyst = ||B# | & I E | Metwork Dataset: |BrowardMetwark,_MD +- 8% Turn Feature Clas



Crash Analysis — cont.

s Aggregation by roadway segments

Crash
Report Segment
Number |Crash_Address Address_Type ID

75701888 | SHERIDAMN ST & 172 AVE OFFSET FROM INTERSECTION 29539
72603198 | SHERIDAMN ST & MW 172ND AVE OFFSET FROM INTERSECTION 59389
72600967 | SHERIDAM STREET & N 172 AVENUE |OFFSET FROM INTERSECTION 62269
75700933 | SHERIDAM ST & MW 172 AVE OFFSET FROM INTERSECTIORN 62289
75701560 SHERIDAMN ST & MWW 172 AVE OFFSET FROM INTERSECTIORN 62289
72602015 SHERIDAM ST & NWW 172 AVE OFFSET FROM INTERSECTION 29551
75704353 | SHERIDAM ST & MWW 172N
TT01567 | SHERIDAM ST & MWW 172N
757016898 | SHERIDAN ST & MWW 172 A
72601039 | 5HERIDARN ST & MW 172 A
72602358 | SHERIDAMN STREET & MY
7700629 | SHERIDAMN ST & MWW 172 A
72601437 |SHERIDAMN ST & SV 172 A
73428973 | SHERIDAM ST & MWW 172N

N
——

74339029 SHERIDAN ST & NW 172 A — 170 59389

SW 172 Ave
Dykes Road

TET02915 (MW 172 AVE & SHERIDAN -
S Sheridan Street




Crash Analysis — cont.

s [ransfter Streets segment ID to MPO
roadway inventory ID

Crash
Report Segment
Number |Crash_Address Address_Type ID

75701888 | SHERIDAMN ST & 172 AVE OFFSET FROM INTERSECTION 29539
72603198 | SHERIDAMN ST & MW 172ND AVE OFFSET FROM INTERSECTION 59389
72600967 | SHERIDAM STREET & N 172 AVERNUE |OFFSET FROM INTERSECT Lt 62269
75700933 | SHERIDAM ST & MW 172 AVE OFFSET FROM INTERS_TIOR 62289
75701560 SHERIDAMN ST & MWW 172 AVE OFFSET FROMMWTERSECTION 62289
72602015 SHERIDAM ST & NWW 172 AVE 29551
7704353 | SHERIDAMN ST & MW 172ND AVE : 29552

Length | Crashes | CrashRate

[
E of US 27 1.515 8 1.93
jggh St E of SW 196 Ave 1.992 14 0.47
eridan St E of SW 172 Ave 1.001 20 1.01
Sheridan St E of SW 160 Ave 0.262 13 1.49
Sheridan St E of I-75 0.743 13 0.58
Sheridan St E of SW 148 Ave 1.012 18 0.60
Sheridan St E of SW 136 Ave 1.014 14 0.47




Mateching Streets with MPO Network

- Purpose — to assign crashes matched to

streets nodes and segments to MPO Network
(Roadway Inventory) segments.

- Methods:

o Select by location

e | ocate features along route using a
route layer built using cap_rpt as route
ID

e |[ocate features along route using a
route layer built using Network Analyst
O.2 and a traversal node layer
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s Matching Streets with MPO: Network

= Create a traversal node layer with MPO network ID
» Match traversal nodes to Streets nodes

o Netwoerk Analyst Clesest Facility” function by ID

e New feature available in ArcGIS 9.2 only

Cﬂp_rpt Streets_arc_PERMID* |

169

170
170
170
170
170
171
171




Crash Analysis — cont.

= Custom tool to Calculate Crash Rates
and Crash Severity Index

Formulas: Crash Severity Index Tool
— CI’aSh Severity Index rSele::t Severity Index Inputs @

A xXcountps+ B X countpr +C X countppo
total#ofcrashes

Fatality YWeight

Injury Weight

e

Property Damage Weight

e Demege e




* Broward_CrashSeverityCompute5-17.mxd - ArcMap - ArcEditor
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Crash Database

s Developed a geo-relational database
framework to Iintegrate crash data and
related transportation GIS data layers
e Crash location layers

= Multiple years
= Multiple sources

e Master node layer
= Signalized and priority intersections nodes
= Points of Interest (special nodes)

e Roadway Inventory network layer with
traffic volumes

e Multiple Street network layers
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Broward County MPO Crash Analysis Database Framework
(Entity-Relationship Diagram)

-

s_node_master

s_node_pointofinterest
Node POI_ID*
Segment_streets_id**

t9 node_master_id*
Node_streets_ID**

Node POI_ID**

Node_signal_ID** Fromnode_distance

Node_type (domain)

Crash_count

A\

t_segment_alias
segment_streets_id**
street_alias

s_crash

crash id*
Node_streets_id**
intnode_offset_distance

segment_streets_id**
fromnode_distance

} j—

s_segment_streets

segment_streets_id*
street_name
t_node_segment_streets

Node_streets_id**

Segment_streets_id**

s_node streets
node _streets_id*
node_type (domain table)
segment_count
valid_int (Y/N domain)
crash_count

:

t_node_segment_plan
id*

Plan_roadway_id**
Node_streets_id**
Node_type (end, mid..)
Sequence

s_node_signal
node _signal_id*
traffic_control_type (domain)

t_node_addresses
Node_master_ID**
Address

t_node_signal_priority
node_signal_id**
Traffic_volume
Crash_count
crash_rate

t_streets_roadway_inventory
segment_streets_id**
Plan_roadway ID**

t_roadway_inventory
Plan_roadway_ ID*
roadway_name
no_lanes
Traffic_volume
crash_count

Domain Tables

Traffic_control_types

full color signal

u-turn

pedestrian

flashing beacon

stop only on side street
all-way stop
roundabout

none

Node_types_points_of_interest

non-color signals

railroad crossings

bridges

missing street nodes
shopping center entrances
overpass

Node_types_streets

street name change
address range change
county boundary
intersection

Crash_rate

s_segment_roadway_inventory
segment_plan_id*
Plan_roadway_|D**

* - primary key
** - foreign key

on-ramp
off-ramp
toll booth
end node
Cardinality Example
crash >O—+H— node
Legend
0+ crashes per node
i 1 node per crash
Entity types

s_name: spatial layer
t_name: table

Relationship types

1

1+

Ot
0-1

O<
0+




Entity-Relationship Diagram example

‘s_segment_streets
segment_streets_id*
street_name

._.\I

170
E—Str“ts I 't streets_roadway_inventory 170

_ segment_streets_id** 7o
L Plan_roadway_ID** 170
170

171

171

th h

LM

' t_roadway_inventory
Plan_roadway_|D*
roadway_name

Bp—H— NO_lanes
Traffic_volume
crash_count
Crash_rate




Crash Database — cont.

= Related tables allow automatic crash
aggregation to roadway segments and
crash rate calculation
Dist

Crash From
Report Segment |Start
Number |Crash_Address Address_Type ID Node
75701888 | SHERIDAMN ST & 172 AVE OFFSET FROM INTERSECTION 59539 27
72603198 | SHERIDAMN ST & MW 172ND AVE OFFSET FROM INTERSECTIO 59389 814
726009687 | SHERIDAM STREET & MWW 172 AVENUE |OFFSET FROM INTERS I 62269 100
75700933 | SHERIDAM ST & MW 172 AVE OFFSET FROM INT ECTION 62289 500
75701560 SHERIDAMN ST & MWW 172 AVE OFFSET FR TERSECTION 62289 500
72602015 SHERIDAM ST & NWW 172 AVE OFFS Ol INTERSECTION 29551 slsx
7704353 | SHERIDAMN ST & MW 172ND AVE ET FRO |[OM 29552 1678
T5701%

?3;81? Roadway eoment AADT | Length | Crashes | CrashRate

T Sheridan E of US 27 3,751 1.515 8 1.93
757008 Sherigdn St E of SW 196 Ave 20,458  1.992 14 0.47
726014 eridan St E of SW 172 Ave 27130  1.001 20 1.01
gﬁggg; Sheridan St E of SW 160 Ave 45500 0.262 13 1.49
T Sheridan St E of I-75 41,0000 0.743 13 0.58
Sheridan St E of SW 148 Ave 40,803  1.012 18 0.60

Sheridan St E of SW 136 Ave 40,606 1.014 14 0.47




Tracking Analyst —

Incidents can be stored in multiple
layers as long as the attribute fields
for time are consistent

Set ‘temporal’ property to ‘display all
events in the layer’ and ‘symbology’
property to use ‘time window’ to
display events over multiple time
frame.

Can only ‘label’ layers added with a
‘track’ field.

Can display incidents though time
cycles o5




@ Windows Media Player

File Yiew Play Tools Help

Playing

Media
Guide

Copy from
cD

Media
Library

Radio
Tuner

Copy to CD
or Device

Premium
Services . H
Skin i
Chooser

191 Traffic Crashes Occurred |
in Broward County on Friday -

12/17/2004

85 on Fridays.

@® Crash on state Road
#® cCrash on Local Roags |

display crash incidents through time cycles
using Tracking Analyst

*] Mo Playing




Demo of Broward GeoCrashlools

GeolrashiTools +  fiF
| AI I m O d e I S a. n d tO O I S Extract County Crash Data...
p aC kag e d | N to one Build Mode-Segment Tatle. ..
menu Identify Records to Geocode,,

Batch Geocoding: Mew Loc...

L C om p I ete U SEer Batch Geocoding: Exist Loc...
manu al Geocoding Dictionary...

= Online help available e
_ Interactve Geocoding...
In many places Apply Offset...

Assign Mode 10, .

Geocodin J Wizard...

Crash Severity Index, ..

Help. .
97
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Implementation

s Model Builder
e Automate procedures
e Preserve knowledge
e Environment for future modifications

= ArcODbjects and VBA
e Build custom tools
e Automate functions and processes
e User-friendly interfaces

98




| essons Learned

s ArcGIS Model Builder

e Does not support composite address
locators

e Large and complex models can benefit
greatly from careful design and
documentation prior to model
Implementation

e Hard coded strings limit flexibility (e.g.
query expression)

e Ultimate solution is VB or Python scripting

99




End of Workshop Part |



Workshop Part ||

- Crash database management
System

=Palm Beach County, FL
= Public Works Department



Introduction

- Safety Improvement Focus Areas:

Cras
Cras
Cras
Cras

N data collection methods
N database management systems
n analysis / statistics (non-location)

N analysis / statistics (location)

= Crash mapping / Crash rate calculations
Roadway information systems
Site specific safety analysis
Safety conscious planning - the BIG

picture




- Area: 2,023 sguare miles

- Population: 1.3 Million

- Employment: over 500,000
- Crashes per year: 42,000

- 76,000 vehicles involved

County Backgrouna

RER




Previous Crash Data System

DOS-based

Standalone

Not integrated with GIS
Non-standard database
Limited user-access
Difficult to use




New Crash Data System

Input crash data from multiple sources
Web-based (client-server)

Common RDBMS (Oracle)

Integrated with Server/Web-based GIS
Accessible to many user categories
Simple user interface




System Components

Data Input
Query/Analysis
Mapping
Reporting
Administration




Where can crash data come from?

= Long form
= Short form
s Update/continuation form
= Any and all form revisions



IHow! IS crash data acquired and
stored?

Direct data entry with strict
validation

Import from HSMV

Import from electronic site collection
e.g. from TraCS, SmartCop

Data stored Iin relational database
Geographic locations stored also




How does GIS add value?

Address and Intersection data Is validated
during data entry or iImport

Street segments and Intersection nodes
create context for crash analysis

Crash events can be visualized as points
on map

Crash aggregation can highlight
problematic nodes and segments visually




How! IS analysis performed?

s Query by:
e date/time
e Intersection
 link
e corridor
e any other crash attribute

s Output:
e table of all matching crashes
e Intersection diagram
e summary of crashes by type

10




Report crash summaries by...

Time of the day s Harmiful event
Day of the week s Lighting condition
Month of the year s Vehicle type
Alcohol use s Problem

Contributing cause intersections
= And more...

11




Client-Server Architecture

Clients: governmental agencies - viewers

[EIE

Crash Data Server

Crash Data Server

Internal network
(Intranet)

Clients: responsible agency — data editors 12



System Architecture

Web forms Business data

Map Map queries
images

Spatial data

Map images

13




Opportunities for integration

Reference document repository for
scanned images of original crash
reports

Relate traffic volumes
Relate traffic signal data
Relate medical records




Data Entry Interface

AEx]

8 http://localhost:1478 - Crash Data Management - Mozilla Firefox

¥ehicle Use
Type | Short ["] Rev,| 03/02 [V] 01 Private Transportation
02 Commercial Passengers
03 Commercial Cargo
04  Public Transportation

Florida Traffic Crash Report

N
Time and Location

Date of Crash® | Time of Tirne Officer Time Officer

Crash

01/07/2006

08:59 AM | |

Maotified

Arrived

Inwest, Agency Report
Mumber*

060107059

HSMY Crash Report
Humber®

4415203

County Code®

g

City Code®

84 ]

Direction

—

—

In City ar Town?

At Mode Mo

Fram Mode Mo

) I

Ma of Lanes

—

Mext Mode Mo

—

Civided/Undivided

—

Street/Block Mumber

4100

on Street®

STATE ROAD 708

Feet Direction

Interzecting Street

Sections

Pedestrian o
Wahicle*

1 W

Section Mo

¥ Driver
Ackion

3 3

wehicle
Type

Trailer
Type

vehicle
Usze

First Paint of weh.
Camage

n |

Wehicle
Traveling

On Street

w —

Wehicle
Crarmmage

Damage
Severity

—

/1000

Trailer Insurad?

Crarmage

§

Crate of Birth

09/23/1945

—

AlefDrug Test

Results

—

AlefDrug

Cref,

] 1

Res.

R

Inj.

1

Hazardous Materials
Transported?

—

Placarded
Mo

4-Digit Placard

1-Drigit Diarmond
Mo Spilled?

| [

Hazardous Material

05
06
o7
o0&
o9
10
11
1z
13
14
15
77

Public School Bus
Private School Bus
Armbulance

Law Enforcement
Fire/Rescue
Military

Other Government
Dump

Concrete Mixer
Garbage or Refuse
Cargo Van

Other




Simple Search

‘@ Crash Search - Mozilla Firefox

Crash Data Management

E Crash Records
Mew Record
bR
Crash An:
Eﬂ Reports and Diagrams
adrninistration
n Log &

HSMY Report No

Agency Report No

16



Preliminary Search Results

& Crash Search - Mozilla Firefox
File Edit Wiew History Bookmarks  Tools  Help  delcio.us

(\-_—ﬂ - - @ EE TAG ||_| hktpsfflocalbiost: 1478/ CrashDataweb)crashSearch, aspex |‘| li‘| "i {ulula]|

Crash Data Management Search Results

Bf.‘rash Records HSMY Report Mo Agency Report Mo Crash Date Sections Delete
New Record 4415203 060107059 01/07/2006

Search Records
4251a02 060106135 01/07/2006
71957546 06000073 01/07 /2006

Crash Analysis

Eﬂ Repaorts and Ciagrams
Admiristeation 73109094 06000420 01/07/2006

2
Z
2
3
n Lag Off mw FI4T3133 06000306 01/07/z006 2
2112689 06010706 n0i/07/z006 2

TO2eE906 06469 01/07/2006 2

75550414 06455 0i/07/2006 2

5679534 06459 01/07/2006 2

Fa553249 06000451 ni/07/z006 1

Faa53250 06000455 01/07/z2006 1

674330 na0004a1 01/07/z2006 3

2674331 06000471 01/07/z006 2

2674333 06000456 ni/07/z006 2

Fa552401 06495 0i1/07/2006 2

69154353 06016755 0i1/07/2006 2

6693514 06015717 0i1/07/2006 1




Analytical Results

& Crash Data Management - Mozilla Firefox

File Edit  Wiew History Bookmarks Tools  Help  del.icio.us

Q’,j - A %:1] E TAG ||_| http:fflocalhaost: 1478 CrashDataweb/rptCrashesByDayWeek, aspx

Crash Data Management Crashes By Day Of The Week For Year 2005 Crashes By Contributing Causes For Year 2005

B Crash Records Day Of The Week Crash Count Percentage Contributing Cause Crash Count Percentage
m Reports and Diagrams Sunday 124 50% Alcohol & Drugs - Under Influence 1 0.37%
Crashes by Alcohal Use Monday 54 21.77% Alcohol - Under Influgnce 9 3.33%
Crashes by Contributing Cause Tuesday 15 6.05% all other 30 11.11%
Crashes by Day of the week YWednesday 16 £ .45 % Careless Driving 43 17.768%
Crashes by Driver Safety Eq. Thursday 17 6.85% Disregarded Other Traffic Control 0.37%
Crashes by Gender Friday aQ 3.63% Disregarded Stop Sign 0.37%
Crashes by Harmful Event Saturday 13 5,24 % Disregarded Traffic Signal 1.48%
Crashes by Lighting Condition Summary 248 100% Driving Wrong Side/ W ay 0.74%
Crashes by Maonth ] B Drove Left of Center 0.37%
Cesshies By ped: Gemder Crashes where Day Of the Weel: is not specified 0 Drugs - Under Influence 0.37%
Crashes by Time of Day Exceeded Safe Speed Limit 1.48%
Crashes by Wehicle Type Failed To vield Right-of-ay 7.41%
Crashes by Yehicle Use Followed Too Closely 5.19%

- .
Administration Improper Backing 2.22%
Improper Lane Change 2.96%

Improper Passing 0.37%
Improper Turn 1.45%
Mo Improper Driving/action 41,85%
Obstructing Traffic 0.74%
Surnrnary Io0%%

ﬂ Lag off mw

Crashes where Contributing cause is not specified 0




Analytical Results

Crash Data Management Crashes By Lighting Conditions For Year 2006

B Crash Records Lighting Condition Crash Count Percentage
Reports and Diagrams Dark {Street Light) A 5.31%
Crashes by Alcohol Use Drawn & 5.31%
Zrashes by Contributing Cause Davwlight g9 75.76%
Crashes by Day of the Weel Dk 1z 10.62%
Crashes by Driver Safety Eq. SUMMary 113 Tomes
Crashes by Gender
Crashes by Harmful Event Crashes where Lighting Condition is unspecified: 0
Crashes by Lighting Condition
Crashes by Manth
Crashes by Ped, Gender
Crashes by Time of Day
Crashes by Yehicle Type
Crashes by YWehicle Use

Administration
Log off mg




Query Interface

‘& Crash Analysis - Mozilla Firefox
File Edit Wiew History Bookmarks Tools  Help  delicious

Q‘E T @ i @ EE TAG ||_| http:fflocalhost: 1478 CrashDatawebfor ashanalysisuery, aspaciid=47 |'| |}| ":

Crash Data Management Crash Analysis Query

Bl‘.’.‘rash Records
Mew Record
Search Records
Crash analysis

EU Reports and Diagrams

Adrninistration EVM?;E/@W on s [01/01/2006
ﬂ Lag Off nw

Crash Time Between v |
HH MM 3 om -

Ctrl+Click to select multiple listbaox iters. Click and drag to select multiple
sequential items.

DAY AND TIME

Day of the ALl

Week | Sunday
| Monday
Tuesday
| wednesday
Thursday
| Friday
| Saturday

LOCATIN

City or Town laLL

!Atlantis

Belle Glade
Belveders Homes
| Boca Raton

| Boynton Beach
|E‘-rin5r Breezes
|Cloud Lake

Location on i,qu_

Roadway | Dpen Country

| Piasimm =aeiloe O




Query Interface — cont.

@& Crash Analysis - Mozilla Firefox
File Edit ‘Wiew History EBookmarks Tools  Help  delicio.us

Q“.T—l T . @J E TAG ||_| http: fflocalhost: 1478/ CrashDatawieblcrashanalysisQuery, aspxrid=47 |'| li‘l "': Lalelall

Road Surface ALL
Condition All Other

[ crash Records ?"Y
cy
MNew Record slippery

Search Records et
Zrash Analysis

Crash Data Management

Traffic Control ALl
Eﬂ Reports and Diagrams all Other
Adrninistration Flashing Light
n Mo Passing Zone

Log Off nw Mo Traffic Contral
Officer/Guard/Flagpersan
Posted Mo U-Turn
Railroad Signal

Lighting ALl

Condition Dark (Mo Street Light)
Darlk {Street Light)
Dawn

Daylight

Cusk

Unknown

OPTIONS

Display Crash Data Table
DIntersection Diagram
O Export table to Excel

Query Name W/STREET LIGHTS

[ save and Run Query | [ Don't Save, Just Run




& Crash Analysis - Mozilla Firefox

Query Results

File:

Edit  View History  Bookmarks

Tools  Help  delicio.us

E TAG ||_| http:/flocalhost: 1478/ CrashDataweb)crashanalysisQuery, aspxtid=47

Crash Data Management

E Crash Records
Mew Record
Search Records
Crash Analysis
ﬂﬂ Reports and Diagrams
adrinistration
n Lag Off nw

Crash

Time

12:26 am
12:46 am
11:36 pm
12:40 am
03:43 am
05:42 prin
06:35 pri
10:46 pri

Crash
Date

01-01-2008
01-01-2008
01-01-2Z008
01-01-2006
01-01-2Z006
01-01-2006
01-01-2008
01-01-2008

01-01-Z008
01-01-2Z008
01-01-2006
01-01-2006
01-01-2006
01-01-2008
01-01-2Z008
01-01-2006

12:05 am
04:52 am
0z:40 am
06:00 am
08:46 prn
0z:06 am
03:
0z:

23 am
30 am

01-01-2008
01-01-2006
01-01-2006
01-01-2008
01-01-2008
01-01-2Z008
01-01-2006
01-01-2Z006
01-01-2006

1Z:
0i:
03
[IkcH
04:
04:30 am
04:46 am
0z:20 am
09:22 prn

10 am
00 am
15 am
34 am
a0 arm

Crash Date: On 01/01,/2006

H5MY¥ Report
No

71957534
4415907

Fo254673
74234010
7E554675
75554674
TOEZETRET
DB¥3E08

Fe0Z1821
Fo428651
75428649
To4z58289
75427645
Fo4Z8029
Fa428630
T0281137

73929063
TOZ4E96
BEI0739
FEOZ173%
6912509
F3929065
6836158
71963923
5374501

Lighting Condition: Dark [Street Light)

Agency Report
No

De0ooonz
0e0101015
0529571
0a003
nao0o0io0
na00042
0645

0ooe

06016509
na0oogs0
De000521
De000043
OaO00174
ngoooo1s
Deooooz4
naoo0nis

0&016520
05016524
06016561
06016565
06016569
06016585
De016576
naooooiz
O6016795

Street Name

STATE ROAD 7
STATE ROAD 5
PARKER AVE
CKEECHOBEE BLVD
WASHINGTON RD
LAKE AVE

ZZND 5T

EXECUTIVE CEMTER
DR

GUN CLUB RD
INTERSTATE 25
INTERSTATE 95
INTERSTATE 95
INTERSTATE 95
INTERSTATE 95
INTERSTATE 25
INTERSTATE 95

FOREST HILL BLVD
AQUARIUS BLVYD
PALOD VERDE DR

510G RD

S MILITARY TRL
KIRK RD

N HAVERHILL RO
STATE ROAD 5
CRESTHAVEM BLYVD

Intersecting Street
Name

STATE ROAD S0
BLUE HERON BLYD E
UPLAMND RD

S OLIVE AVE
GREENWOOD DR
FLAMINGD DR

A EISAACS AVE

M CONGRESS AVE

= HAVERHILL RD
6TH AVE &
FOREST HILL BLVD
DOMNALD ROSS RD
GLADES RD
TAMATO RD
SOUTHERM BLVD

PALM BEACH LAKES
BLVD

= HAVERHILL RD
EGRET ISLE TRL
JUNIPER TER
TIMBERLAMNE CIR
STATE ROAD G0
STATE ROAD 802
STATE ROAD 704

E PALMETTO PARK RD
5 HAVERHILL RD




| Results

Map Analytica

Q
al
Y
@
0
=
©
©
e
1
7p)
&)
L
)
“
O
(-
o
S
)
@)
S
-

of Slice

Color

everity of Crash




Analysis for Specific Intersections

& Crash Analysis - Mozilla Firefox
File Edit Wew History Bookmarks Tools  Help  delicio.us

Q}j L : @.J

@ TAG ||_| http:fflocalhost: 1476/ CrashDataweb/crashanalvsisQuery, aspocrid=04

Crash Data Management

ECrash Records
Mew Record
Search Records
Crash Analysis

ﬂ Reports and Diagrams

Administration

n Log Off pw

INTERSECTION

Street Name

Intersecting
Street Name

Max Dffset

BLUE HERON BLYD W

OLD DIXIE HWY o,

feet from intersection

Offset
Direction

CIRCUMSTANCES

Damages
Fatalities

Injuries

ALL

ALl

ALL []

¥ehicle Type

ALL

all Terrain Yehicle

Autormobile

Bicycle

Bus {driver + seats for 9-15)

Bus {driver + seats for over 15)
Heavy Truck - 2 or more rear axles
Light Truck/Pick Up - 2 or 4 rear tires

¥ehicle Use

ALL

Armbulance

Cargo Yan
Commercial Cargo

PN e I o




Analysis for Specific Intersections

Crash Types

S M R

Bicycle

Pedestrian

Head on

Left turn - entering
Left turn - leaving
Left turn - rear end
Other

Off road

& Crash Analysis - Mozilla Firefox

Eile Edit View History Bookmarks Tools Help  delicdo.wus

\: - - I._‘(:" E 1 | L httpifflocalhost: 1478/ CrashDataWebcrashAnalysisQuery.aspdid=121

Crash Data Management

[ crash Records

Rear end
Right angle
Right/left
Right turn
Rollover
. Sideswipe

. U-turn

¥ INTERSECTION DIAGRAM

N-5: OLD DIXIE HWY
E-W: BLUE HERON BLVD W

M show Percentage Bars

IJ

11 out of 11 crashes mapped.

25




Analysis for Specific Intersections

Crash Types

Bicycle
Pedestrian

Head on

Left turn - entering
Left turn - leaving
Left turn - rear end
Other

Off road

@ Crash Analysis - Mozilla Firefox
File  Edit istary

Crash Data Management

B Crash Records

Number

Rear end
Right angle
Right/left
Right turn
Rollover o ERearEnd

. Sideswipe
= RightyThrough
B U-tun .




End of Workshop Part |



Additional Topics

s Address matching / Geocode Is extremely
useful and important in many areas of
transportation planning:

e Employment and School Data for travel demand
forecast

e Traffic Signal locations

e Car/Van pool programs

e Public iInvolvement coverage (survey)

e Para-transit service (clients)

e Job Access and Reverse Commute (JARC)

109



BROWARD COUNTY
YEAR 2006 ANNUAL AVERAGE
DAILY TRAFFIC COUNTS

L E a E L} D

s] STATE STATION
] COUNTY STATION
8023 STATION COUNTER NUMBER
197 TRAFFIC COUNT [in thousands]®
M4 DATANOT AVAILABLE E

DaTA NOT AVAILAELE DUE TOD
CONSTRUCTIIN

T sdume s refies| bwo-Shrectoml seerge et counts
wesepl clherwies foled

Additional example
of relationship
class applications

RUC

[ FZ"&'_‘E "mw ':-ll ." _ 2 ! T "-- - s faf-__) rb":) . ll-'.'lll ?
e | U4 B gl -' A -' [ i =
Y - RV AW s - Kok 9173 [ SUNRISE 7144 N

t,it:'-"'i"-" —

Lo e H,F:w : il INSET: Aok o L B, o Pt o) R .—,"
:_-:-;:-wa.,;%{ L VA T N I e o - BLVD 352 o
e o TS B S 5 ¥ KX ] - hie

NG
I
| \

i %

9737, | 49397
87 *150 “Lag,
[ A

l::l-llllll'x*-'.r

l.n"'ﬂj

P
Q227 7811
23.1 | 30.2

HIATUS RD 9761




: DEE,”TE””E Feature-linked annotation feature
- geodata

-, B ac006. mek class take advantage of
Elamoadt | _ _ relationship class to allow

Za.Amno 2t automatic update of traffic

% Anno_id Information displayed in a map.
] &rno_peak

&y Anno_peak
Cities

A] citynames
CitbyZone
CountyStations
FDOTstationbyGPS
Growth_S_year

o m——

_ | E] HistoricalCounts [Station_ID|LOCATION ADTVol|PeakVol[ADT_ANNO |Peak_ANNO
I ¥ Historicalcounts 5189 POWERLINE RD N OF OAKLAND PK BLVD 29500|  2480[29.5 2480
| T 5130/ OAKLAND PARK BLVD E OF 1-95 (W OF 9 AVE) | 62000 5210(62.0 5210
I 140{OAKLAND PARK BLVD W OF 1-95 58500| 4910|585 4910
| ] roadnarmes 2500(1-95 S OF OAKLAND PK BLVD 279000 19810|279.0 19810
: (%] Roadnames? 7179|NW 21 AVE N OF OAKLAND PK BLVD 16805 1498|168 1498
: RGadwa et 7067|NW 21 AVE S OF OAKLAND PK BLVD 24418| 2029|244 2029
DG LS 7626|NW 21 AVE S OF PROSPECT RD 16184 1670[16.2 1670
' = schools_05_06 9407[NW 21 AVE N OF PROSPECT RD 7817 99278 992
| CezsonalEactor 9670|FT LAUD AIRPORT N OF COMMERCIAL BLVD 4623|  425|46 425
I : 7784|PROSPECT RD S OF COMMERCIAL BLVD 16348  1762|16.3 1762
— —| & Stations 9071|NW 38 ST W OF POWERLINE RD 8701 630(8.7 630
StationsActivatedinzo0 438 POWERLINE RD S OF OAKLAND PK BLVD 26000|  2180|26.0 2180
] StationsInactivated 9066|NE 26 ST E OF ANDREWS AVE 7917 682|7.9 682
, . 9429|NE 6 AV N OF NE 26 ST 9028 932(9.0 932
StationsReactivateding 9431|NE 26 ST E OF WILTON DR 18459 1472|185 1472
StationsTransferredTol 212|WILTON DR S OF NE 26 ST 14500] 1220[145 1220
TrafficCountRegions 9068|NE 15 AVE S OF NE 26 ST 11958  1098|12.0 1098

_ 9080|NE 26 ST W OF US 1 15251 1173[15.3 1173
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Eile Edit Wiew Insert Selection Tools Window Help

Lh=zE&E

|

Identify Results

Laperz: |<*-.='isihle layerss

-l Stations
—- 7811
+- Annotation
Annotation
Annotation

+

+

+-roads
+- City Boundaries

L ' ' 1 L 1 |‘1.‘I

g e P
l| 7143, % 7195 7168 TE 3
GA® o, S % W 18.1 El Vg
REENLE Dl 7346, | 19 ) mE
173 [ SUNRISE 7144 %/~ 57" [7400 t\_%xn‘
=y 352 ¢ e A l
5.4 =™ qc:g.yn] p:iTE - ETL;-; 5
b
. i 1
\ fb,% ‘| \ \\J._*%é
9737, | 9397 N i
Sl e e s | BT
0 e RN %*??42 | I\T‘LHFSIJIST,#'
o iy, | \ ==
58 *‘%ﬁ)m%%n"‘s"%o' N
O i B [
9227 ¢ 7611 9566 97812 7064,° 20 | |BROWA
25177302 38.6 '{'}39.1 X475 BLVI
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Additional Topics

s Need a Geocode engine to automatically
transform transportation projects described
In table format Iinto GIS features

BROWARD BLVD FROM UNIVERSITY DR TO EAST ACRE DR

FROM N APPROACH RR ER



Additional Topics

- Safety Improvement Focus Areas:

Cras
Cras
Cras
Cras

N data collection methods
N database management systems
n analysis / statistics (non-location)

N analysis / statistics (location)

= Crash mapping / Crash rate calculations
Roadway information systems
Site specific safety analysis
Safety conscious planning - the BIG

picture
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Food for Thoughts

...extreme importance of GIS workers' ability
to:

o |dentify the spatial components of a problem,
define one or more geospatial products that will
significantly contribute to the solution of the
problem.

e |dentify the combinations of existing geospatial
tools and data that are necessary to create each
oroduct.

e [ earn from experience gained in solving geospatial
oroblems and apply what has been learned to the

next problem.

Excerpts from
“Defining the Components of the Geospatial Workforce—Who Are We?”

by Dr. Duane F. Marble (ArcNews Winter 2005/2006):
I
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Additional Resources

s Broward GeoCrashTools:

 download web site:
http://web.dcp.ufl.edu/ilir/download/GeoCrashTools

-ZIp
e Project final report

e GeoCrash tools and manual
e Sample data
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Additional Resources

s ArcGIS Geocoding Rule Base Developer
Guide

s [he ArcGIS Transportation Data Model
e NY DOY design poster

s GIS Automates Synchronization of State
and County Data

e http://www.esri.com/news/arcnews/fall0O6articl
es/qgis-automates.html

= Managing Linear Reference Model
Traversals with Network Analyst

e http://qis.esri.com/library/userconf/procO6/pa
pers/papers/pap 2332.pdf
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Additional Resources from TRB

= NCHRP Synthesis 321

e Roadway Safety Tools for Local Agencies — A
Synthesis off Highway Practice

e nNttp://www.trb.org/news/blurb _detail.asp?I
d=2393

s NCHRP Research Results Digest 306

e |dentification of Liability-related
Impediments to Sharing 8409 Safety Data
Among Transportation Agencies and A
Synthesis of Best Practices

e http://www.trb.org/news/blurb detail.asp?l
D=7013




Additional Resources from FHWA

» FHWA Safety Homepage —
nttp://safety.fthwa.dot.gov/

= FHWA Transportation Safety Planning -
nttp://www.fthwa.dot.gov/planning/scp/

= FHWA Highway Safety Information System —
nttp://www.hsisinfo.ora/

= FHWA GIS Safety Analysis Tools v.4.0 —
nttp://www.hsisinfo.org/hsis.cfm?num=3&page=4

= FHWA SafetyAnalyst -
http://www.safetyanalyst.org/ (under
development)

= FHWA GIS In Transportation —
http://www.qgis.fhwa.dot.qov/ e
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Comments / Questions ?




