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1. Who is CUBRC/CenTIR?

2. Why is RSAT being developed?
3. What is RSAT?

4. How does RSAT work?

5. When will RSAT be available?

6. Where can RSAT go from here?
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CUBRC is an independent scientific not-for-profit corporation established in 1983

CUBRC is affiliated with the Research Foundation of the State University of New York
and has a long history of successful collaborations with SUNY at Buffalo

CUBRC core competencies include:
A Information Exploitation
A Public Safety, Infrastructure & Transportation (PSIT)
A Chem-Bio Defense
A Hypersonics

The Center for Transportation Injury Research (CenTIR) is a program at CUBRC under
the PSIT group that is supported by the Federal Highway Administration (FHWA)

Dayton, OH

Palmdale, CA
Roswell, NM

San Antonio, TX



Project Genesis

Mexican Hat, UT - 9 Killed, 43
Injured (January 2008)

NTSB Recommendation

Rural Multi-Casualty
Motorcoach Crashes

{

NTSB Investigation &
Recommendations

\

2008 Mexican Hat
Motorcoach Crash

NTSB Recommendation
Develop plan to pursue
funding to enhance
wireless communication
coverage to enable prompt
accident notification and
emergency response along

Develop & implement a risk
assessment process to
identify stretches of rural
roads most vulnerable to

FHWA,
NASEMSO
&AASHTO

FICEMS

high risk rural roads.

large bus accidents (traffic
patterns, passenger
volume, bus types)

CenTIR/CUBRC
RSAT Project

NASEMSO Model Inventory of
MIECE Emergency Care

Project

Elements

NTSB Recommendation
Evaluate the system of
emergency care response
to large scale
transportation related rural
accidents
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C'B Traditional Safety Analyses (edlIR

There are a variety of metrics which can be utilized for assessing motorcoach route
safety. Many of these metrics are currently used by state DOTs to assess general
roadway safety. However, response to a motorcoach (mass casualty) crash can present
unique challenges.

Examples of traditional metrics which can be used to assess
motorcoach route safety include:

A Adequate infrastructure clearance (tunnels and overpasses),
sufficient weight capacity (bridges), adequate shoulders,
guardrails where appropriate, etc.

o I 95 Bronx, NY - 15 Killed, 18
A Frequency of injury crashes along route used by motorcoach Injured (March 2011)

Exposure data (or frequency of motorcoach travel on a given route) can help quantify the
risk & help rank locations where safety improvements are needed most urgently.

Less traditional measures that can also be used to assess route safety include:
A Timely access to EMS and trauma care (should multi-casualty event occur)
A Robust cellular communications with no drop-out areas

A Availability of real time weather information on visibility and road surface condition
Slide 5



C'B Project Objectives & Tasks (CANS

Under the guidance of Keith Williams, FHWA (task monitor and originator of initial
project concept), the following objectives were defined:

A The purpose ofthed ool 6 i s to provide users with
with a mass casualty crashes (i.e. motorcoaches)

A To be wuseful t énabledders o tafculate¢he dsk ontheir roadway
segments and also display the results of the risk analysis

A Atthelimit,t hi s 6t ool 6 reasbnablelardswepsifobavsimgle serious
injury crashes

A The methodology behindt h e 66 tioso Imo the MIECE comstruct (Model
Inventory of Emergency Care Elements) developed by NASEMSO

To support these objectives 4 key tasks were identified:

A Identify potential stakeholders and resources

A Establish state partnerships for research

A Compile appropriate EMS, safety, and infrastructure dataf or a few Ot es
A

Develop a tool to define and evaluate the safety of motor coach routes
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Project Synopsis

The Roadway Safety Assessment Tool (RSAT) is:

A An assessment tool for states to use to identify and evaluate the safety of rural
routes that are utilized by motorcoaches

A Unique, in that it generates an overall safety score for motorcoach routes based
not only on the transportation infrastructure, but also on access to medical and
trauma care

A Utilizes inputs from transportation and EMS professionals to measure crash risk
along a route, as well as the robustness of communications, EMS response
capabilities, and proximity to hospitals and trauma centers

A Based on a geographic information system (GIS) platform and utilizes Google
Earth for the end user interface
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Preliminary Data for Tool Development & Demonstration

Trauma Center Locations Air Medical Service Helicopter Bases Cellular Tower Locations
(TIEP 2010, UPENN /ATS) (ADAMS 2012, CUBRC/AAMS) (HSIP-Gold 2012**, NGA)
866 Level 1, 2, 3 883 Bases 22,491 Towers
O
O
O
o
GIS Data
Map Layers
& 8
O
0 &
Ground Ambulance Depots Fatal Crash Locations
(HSIP-GOId 2012**1 NGA) (FARS 2007'2011, NHTSA) **NGA permission
35,992 Depots 131,962 Crash Locations granted to use of

HSIP-Gold Data on
this Project

Additional attribute information and improved
completeness would increase the accuracy of the tool Slide 8



% Trauma Centers, Air & Ground Ambulances, (i
Cell Towers & Fatal Crashes

What can we see?

What areas are covered?
Are there any patterns?

e f

g "

Is there a better way?

Legend

% Trauma Centers

¥  AirAmbulances

= Cell Towers

4 Ground Ambulances

e FARS'07-'11 Slide 9



C'B Grid Based Raster Values

Point Layers

Trauma Centers  AirMed Ambulances Cell Towers Ground Ambulances Fatal Crashes

/'l//l//°l7/

Raster Based
Proximities

||

[ [/ [ [ ]/
[ L] ]/

[ [ L] )
[ L[] ][]
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C'B Distance to Nearest Trauma Center CnlIR

Trauma Centers
y (TIEP 2010, UPENN /ATS)
" 866 Level 1, 2, 3

<

Legend

Trauma Centers 1,2,3
Distance in Miles
0-30
31-60
61-90
B 91-150
. s Slide 11
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Methodology for Indexing & (enT!

Combining Safety Scores

General Methodology for Road Segment Risk Rating
for Crash Victim® Access to Emergency Care

n
Ry = Zwivi
;

R, = relative risk on road segment k

Where

= risk element i

=
I

. = weight of risk element |
= f(r;) value of risk element |

S5 <
I

= total number of risk elements

* Risk rating can be applied to single victim or mass
casualty events by proper selection of w; and v; values



Ys lllustration of Risk Elements (r;) for Gl
6Mass Casualtyd Event

A Principle 1 : Timely Access to a Trauma Center reduces mortality [1]
A Principle 2 : Rapid response of highly trained first responders may also reduce mortality [2-6]

Category Risk Element(s)
(r)

AGround travel time (t) from crash
event to nearest L1/L2 trauma center

Medical Facilities t<40 mins, v,=1
40 O t O=60 1

t> 60 mins, v=10

Personnel ANo of ALS, EMT-P personnel (N) N>10, vi=1
within 15 miles of crash event 2 < N'i©5 10,
NO2, v=10
Communications | ACellular Coverage Available at Yes,v,=1
crash scene for emergency 9-1-1 call No, v; =10
Transportation t<20 mins, v,=1

ATravel time (t) from nearest Air Med

21 min<t<40mins, v;=5
base to crash event

t>41 mins, v=10

ANo of ambulances (N) within 15 N>10, vi=1
miles of the crash event 2 < N ;©5 10,
NO2, vz=10

Note: Higher the value of v, the higher the relative risk
associated with timely & appropriate patient care



$B Total Grid Score of Trauma Center, Air & (SnlIR
Ground Ambulance, Cell Towers & Crashes

60Bestd6 score: 1(trauma) +5(FARSR+-L) +1 (ground) -
OWorstdé score : 5(trauma) -1{FARS)=a19r ) +5 (ground)
Components of Grid Scores
A Trauma Centers
A AirMed Ambulances
A Ground Ambulances
A Cell Towers

Legend

Cumulative Score
Value (NB)
Jo-s
[s-o ,
- :
- Each layer has equal weighting & ""‘

| RPESE! grid cell resolution of 1 square mile '
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% Combining Raster Values with Line Layers  (cni»

Cumulative Raster Values Roadway Infrastructure Data

[/
+

EMS, Hospital,
Cell Tower, etc.
Locations,
Assets,
Equipment,
Personnel,

Capacity / /

Roadway Assets,
Condition, Volumes,
LOS, Score

Categorization and
Prioritization of Safety
Improvement Areas/Routes

Scored Roadways/Routes
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Road Segment Scores

Total Grid Scores Converted to (TR

Ceonter for
Transportation Injury Research

b“ SN
: vl
“r L) \ 5 ' &
._?,‘ \ :J '—1."‘:,-

¢ l%’u U
X 1:“’.‘::3- =) -\m
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Nasdl ) il
o e X7
SRR AT
Legend L
Major Roadways
Safety Score
— 1 -2 (Best)
— 34
5
6-7

— 8- 18 (Worst)

US Major Roadways
(NHPN)

Components of Road Scores
A Trauma Centers
A AirMed Ambulances

A Ground Ambulances
A Cell Towers
A Fatal Crashes e\
1\.;»‘ ‘:\;._”
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Road Segment Scores (SnTIR
for New York State

NYS Major Roadways —— = | New York State
s Ty A
(ALIS) N R ¢ ; Components of Road Scores
AR . ) ATrauma Centers
7 1\ AAirMed Ambulances
| [ AGround Ambulances
' A Cell Towers
2 A Fatal &Serious Injury Crashes

Legend

NYS Major Roadways
Safety Score
— 1-2(Best)

3-4

5-6

7-8

9  (Worst)
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Total Grid Scores Converted to Gl
Road Segment Scores |

Erie County Major Roadways
(ALIS)

Erie County, New York

Z""\ ‘ Components of Road Scores

A&g}) @ = ~hy A Trauma Centers

( : 1 215 11 A AirMed Ambulances

\wﬂ\ JOCREER A Ground ALS/BLS Ambulances
8 i} el = A Cell Towers

g . i = A Fatal & Serious Injury Crashes
Safety Score L ! '

1-5(Best) i ) e
6-7 -~

8-9 e
10-12 - = psem
—— 13- 18 (Worst) :

D Town Boundaries " 7

1)
s
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Cl Motorcoach Tool End User Interface (CulIR
Demonstrated Using Mexican Hat Route

R Google Earth
File Edit View Tools Add Help

| GetDirections |

|+

v Places

¢ Alternate R
Q Trauma Center L123
@ Trauma Center L123

@ Air Ambulance
@ Ground Ambulance
@ Ground Ambulance
FARS '05-'10 Rural
“ WM& FARS '05-10 Rural

& \ ool NN iy - i
* CJED Temporary Places . ' 4 . v

New Medee

Foe ;' st

» Layers | EarthGallery » |




