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Data-Driven Approaches to Crime and Traffic Safety
DDACTSDDACTS

DDACTS is an operational 
d l h   h  i i  model that uses the integration 

of location-based crime and of location based crime and 
traffic data to establish 

effective and efficient methods 
for deploying law enforcement for deploying law enforcement 

and other resources.



DDACTS GoalDDACTS Goal

Reduce the incidence of Reduce the incidence of 
crime, crashes and traffic ,
violations in a community

Reduces Social HarmReduces Social Harm



DDACTS
Implementation As A:

PhilosophyPhilosophy
St tStrategy

Tactic





DDACTS G idi  P i i lDDACTS Guiding Principles
Partners / Stakeholder Participation

D t  C ll tiData Collection
Data Analysisy

Strategic Operations
I f ti  Sh i  d O t hInformation Sharing and Outreach

Monitor, Evaluate and Adjust, j
Outcomes



Data Driven Approaches to Crime Data Driven Approaches to Crime 
and

Traffic Safety

Baltimore County Police 
DepartmentDepartment

Traffic Safety is Public Safety



Overview of Baltimore CountyOverview of Baltimore County

 Population: 795 000 Population: 795,000
 Square miles: 610
 Waterfront: 173 miles
 Roads: 3028 milesRoads: 3028 miles
 Annual VMT: 8.3 billion



Baltimore County Police DepartmentBaltimore County Police Department

Sworn: 1918
Total: 2579
Precincts: 10
Fatal Crashes: 75 
Reportable crashes: 
16,700
NR h 18 200NR crashes: 18,200
Part I Crime: 30,700
Part II Crime: 34 100Part II Crime: 34,100
CFS: 600,000
Arrests: 36 000Arrests: 36,000



Partner and Stakeholder 
Participation

 Law Enforcementaw o c t

 Highway Safety Agenciesg way Sa ety ge c es

 Community/BusinessCo u ty us ess



Data CollectionData Collection

911 Call
CAD Entry

Officer 
Response

Repor
t

SF Code
CAD Data

Supervisor 
Review

NO YES

MSPCrime 
Analysis

Record
s

Crime Crash

Timeline is
3 days

Timeline is 
18 mos

Data to CAU 
for geocoding

Analysis product 
for field use

3 days 18 mos.

Analysis product 
for field use



Data CollectionData Collection

• Crash DataC as  ata
• Crime Data

C ll  f  S i• Calls for Service
• Community Complaintsy p
• Sources of Data



DIFFICULTY GEOCODING CRASH 
LOCATIONS

•Road name misspelledRoad name misspelled
•Road name missing 
•Multiple designations of interstate 

highwayshighways
•Hit rate about 83% for MAARS data



PREPARATION PROGRAM USED PRIOR TO 
GEOCODING

•



VEHICLE CRASHES IN BALTIMORE COUNTY 
20082008

Total: 34 040

Source: InPursuit RMS

Total: 34,040



Data AnalysisData Analysis

Types of analysis

Hot spots

Mapping



METHODS USED TO IDENTIFY HIGH CONCENTRATIONS OF 
CRASHES AND CRIMES

 Geo-referenced crashes 
and crimesand crimes

 Used CrimeStat III to 
identify accident-crime 
l tclusters

 Nearest Neighbor 
Hierarchical SpatialHierarchical Spatial 
Clustering

 Ellipses delimit statistically 
significant points with 95%significant points with 95% 
confidence interval level 
(crashes or crimes) Purple Ellipses: Crashes

 Clusters represented by 
ellipses in ArcMap

Green Ellipses: Burglaries
Red Ellipses: Robberies



TARGET ROADSTARGET ROADS

 SIX ARTERIAL ROADS 
SELECTEDSELECTED
 BALTIMORE NATIONAL PIKE 
 LIBERTY ROAD
 REISTERSTOWN ROAD REISTERSTOWN ROAD
 YORK ROAD
 BELAIR ROAD

EASTERN BOULEVARD EASTERN BOULEVARD 
 EACH ROAD SPLIT INTO 3 

SECTIONS FOR DIRECTED 
PATROL, SPEED 
ABATEMENT, AND 
PROGRAM MONITORING



METHODS USED TO IDENTIFY AREAS EXPERIENCING HIGH 
AMOUNTS OF CRIME AND PERSONAL INJURY CRASHES
• Identified point locations for each crime type and personal injury crashes



NEAREST NEIGHBOR HIERARCHICAL ELLIPSES
• Constructed Nearest Neighbor Hierarchical ellipses for each crime type and 

personal injury crashes from March to November of 2007 (red) and 2008 (blue), 
using CrimeStat III with 90% confidence interval and minimum of 10 incidents per 
ellipse except for commercial robbery (5 or more)ellipse except for commercial robbery (5 or more)



BUFFERED EACH ELLIPSE
• Buffered each ellipse by 0.25 miles  (commercial 

burglary)



FOUND THE INTERSECTIONS OF ELLIPSES
• Found the intersections between 2007 and 2008 buffered ellipses 

(commercial burglary in one area)



UNION AND DISSOLVE TOOLSUNION AND DISSOLVE TOOLS
The union tool was used to combine the The dissolve tool was used to create e u o too was used to co b e t e

buffered intersections
e d sso ve too was used to c eate

composite hot spots



COMPOSITE HOT SPOT AREAS
• Dissolved tool was used to make the composite hot spots



KERNEL DENSITY
• Applied Kernel Density method using point locations to identify 

active area within the composite hot spot polygons







Strategic OperationsStrategic Operations

 Objectives/action plans

 Use of patrol resources

 Grants

 Integration of other programs



2008 Crash Crime Project2008 Crash Crime Project

51,598 on-duty hours
65,164 enforcement 
contacts
1169 arrests1169 arrests
4000+ overtime hours
10 106 enforcement10,106 enforcement 
contacts
75 arrests



DDACTS 2009DDACTS 2009

Analysis
Site Selection
Objectives/Action Plans
Resources/PartnersResources/Partners



DDACTS Areas: Towson/ParkvilleDDACTS Areas:  Towson/Parkville



DDACTS 2010DDACTS 2010

Expansion of the 2009 approach
Focus on traffic safety
 Pedestrian Safety Pedestrian Safety
 Seatbelt Enforcement
 DUI Study





DUI Crash Locations and Driver 
Address

G C hGreen=Crash

Yellow=Address



Most Frequently Traveled Road q y
Segments by Drivers in DUI Crashes



Information Sharing and g
Outreach

 External Communications External Communications

 Internal Communications Internal Communications

 Media Media



Monitor, Evaluation, and 
Adjustments

 Supervision Supervision
 Data collection
 Updating the plan
 Strategic planning



Evaluation of ObjectivesEvaluation of Objectives
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E f SMITH AV

REISTER EAUBURB AN CC G

ROUTE

 Enforcement:
• 3314 hours

PARK HEI

S

SLADE AV

ENRY AV

ERSTOW
N RD

041610

041691

041613

R
E 

C
IT

Y 
LI

M
IT

SLADE AV

EAST RD

AV

BRIGHTSIDE AV

SUB  GC

E 129

ROAD

ROAD

• 6985 contacts
 Results:

MC HEN

041670 041611

041612
041691

041692
041671

041672

041631 ROUTE

B
A

LT
IM

O
R

MILL RD

DREHER AV

RANDALL AVMARYLAND AV
RALSTON AV

ROLAND AV

R

OA D

 Results:
• Robbery: -16%

B gl  24%

ILL RD

BAL

041630

041660

041620

TE 140

COLONIAL RD
MILFORD MIL

DEERFIELD RD

LOWELL DR

PLYMOUTH RD
MILBROO

K
 ESM

IL CREST HEIGHTS RD

A
LD

EN
 R

D

POWD
ER

 M
ILL BR

A
N

C
H

VENTURA L A

• Burglary: -24%
• Auto Theft: -40%

ALTIM
O

RE M
ETRO

041640

041650
WM RWY

BALT

MARSUE DR

RDLFO
RD INDU

STRIAL RD

D

BLANCHE RD

OAK AV

ROAD

RO
AD

RO AD

• Injury Crashes: -43%
BALTIMORE METRO



Evaluation of ObjectivesEvaluation of Objectives

 Target Area: Loch Raven
E f Enforcement:
• 3188 hours
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OutcomesOutcomes

However beautiful the strategyHowever beautiful the strategy, 
you should occasionally look atyou should occasionally look at 
the results. 

Winston Churchill



2008 Evaluation Results2008 Evaluation Results

 Robbery
Overall reduction of 13.6%Overall reduction of 13.6%
Reductions on 5 roadways
13 of 18 segments

 B l Burglary
Overall increase of 2.4%
Reductions on 2 roadwaysReductions on 2 roadways
9 of 18 segments

 Crashes
O ll d ti f 6%Overall reduction of 6%
Reductions on 5 roadways
13 of 18 segments13 of 18 segments
Personal injury crashes declined 14.7% 



2009 Results: Crime2009 Results: Crime

Burglary
 Reductions in 12 of 15 target areas
 Overall decrease of 18.1%
Robbery
 Reductions in 13 of 15 target areas
 Overall Decrease of 32%
Motor Vehicle TheftMotor Vehicle Theft
 Reductions in all 15 areas
 Overall decrease of 43 5% Overall decrease of 43.5%



2009 Results:  Traffic2009 Results:  Traffic

Traffic Crashes
 Reductions in 10 of 15 target areas
 Identification of problem zones

Traffic Stops
 Increases in 12 of 15 target areas Increases in 12 of 15 target areas
 Overall increase of 39.3% or 8965 total stops
 O 54 000 f t h i th t t Over 54,000 enforcement hours in the target areas



WHAT CAN DDACTS DO FOR 
YOUR AGENCY?

Relationship between crashes and 
crime

Renewed emphasis on traffic safetyRenewed emphasis on traffic safety
Flexible approach
Accreditation



Keys to SuccessKeys to Success

Data and AnalysisData and Analysis

Planning and Evaluation Planning and Evaluation 

FlexibilityFlexibility



C t i H d B H ll M E il N P lCaptain Howard B. Hall
Operational Services Section

1747 Merritt Boulevard

Ms. Emily N. Puls
Crime Analysis Section

700 E. Joppa Road
Baltimore, MD  21222

(410) 887-7361
hhall@baltimorecountymd gov

pp
Towson, MD  21286

(410) 887-4946
epuls@baltimorecountymd govhhall@baltimorecountymd.gov epuls@baltimorecountymd.gov

www.ddacts.com



DDACTS
Return On Investment

Cost Effective Approach
Reduction in Social Harm

Fewer Calls for ServiceFewer Calls for Service
Increased Time For High-Visibility Patrols

Increased Deterrence
Increased Field ContactsIncreased Field Contacts



QuestionsQuestions

www.ddacts.com
dd t @d t gddacts@dot.gov

E l H dEarl Hardy
202-366-4292


