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M I R E C O M P L I A N C E

B Y A N D R E W M A L I Z I A
S T A N I S L A U S C O U N T Y P U B L I C W O R K S

& NETWORK SCREENING TOOL
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L is t in g  of  roa dway/t ra ff ic  dat a  

e l e me n t s  a n d dat a  dic t ion a r y  

MIRE COMPLIANCE
W h a t  i s  M I R E ?
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MIRE 
HISTORY

A T  A  G L A N C E

O c t ob e r  2 010

- MA P -2 1

- T h re e  C at e gor ie s

M I R E  1 . 0
Jul y  2 017

- FA S T  A c t  P rov is ion s

- S ix  C at e gor ie s

- Ide n t if ie s  FDE

M I R E  2 . 0

M I R E  1 . 0
R e a s s e s s e d
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MIRE 2.0
C U R R E N T  V E R S I O N

Re l e a s e d in  Jul y  2 017

P rov ide s  a  dat a  f ra me wor k  t o  h e l p  

t ra n s p or t at ion  a ge n c ie s  imp rove  roa dway  

a n d t ra ff ic  dat a  inve n t or ie s  for  s a f e t y  

a n a l ys is .

D iv ide d in t o  s ix  dat a  t y p e  c at e gor ie s :

1 . S e g me n t s

2 . In t e r s e c t ion s

3. In t e r s e c t ion  Le gs

4. In t e rc h a n ge / R a mp

5. H or izon t a l  A l ign me n t

6. V e r t ic a l  A l ign me n t

M I R E  1 . 0
R e a s s e s s e d
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MIRE 2.0
C U R R E N T  V E R S I O N

S t at e s  a re  re quire d t o  h ave  MIR E  FDE  for  

ALL PUBLIC ROADS b y  S e p t e mb e r  30,  

2 02 6.

B e c a u s e  M I R E  i s  a  g u i d e l i n e ,  i t  i s  n o t  

e x p e c t e d  t h a t  a  S t a t e  w i l l  c o l l e c t  eve r y  M I R E  

e l e m e n t ,  n o r  h ave  a l l  t h e i r  e l e m e n t  n a m e s  

a n d  a t t r i b u t e s  m a t c h  t o  M I R E  e x a c t l y.  

R a t h e r,  S t a t e s  s h o u l d  t a ke  w h a t  i s  u s e f u l  i n  

M I R E  a n d  a p p l y  i t  i n  a  wa y  t h a t  h e l p s  

i m p r o ve  t h e i r  i nve n t o r y,  a n d  u l t i m a t e l y  l e a d  

t o  b e t t e r  d a t a - d r i ve n  d e c i s i o n  m a k i n g .  

M I R E  1 . 0
R e a s s e s s e d
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MIRE 2.0
C U R R E N T  V E R S I O N

E a c h  E l e me n t  In c l ude s :

• N a me   

• In dic at or  i f  a n  FDE   

• D e f in it ion  

• Re c omme n de d at t r ib ut e s  

• I l l us t rat ion  ( i f  n e e de d)   

• Cros s wa l k  t ab l e  ( i f  a p p l ic ab l e )  

C O N T E N T S
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MIRE 2.0
C U R R E N T  V E R S I O N

E a c h  E l e me n t  In c l ude s :

• N a me   

• In dic at or  i f  a n  FDE   

• D e f in it ion  

• Re c omme n de d at t r ib ut e s  

• I l l us t rat ion  ( i f  n e e de d)   

• Cros s wa l k  t ab l e  ( i f  a p p l ic ab l e )  

C O N T E N T S
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Fundamenta
l
Data
Elements

M I R E  C O M P L I A N C E
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MIRE 2.0
F U N D A M E N T A L  D A T A  E L E M E N T S

FDE  re quire me n t s  va r y  b y  f a c i l i t y  t y p e .

N on -Lo c a l  ( Fun c t ion a l  Cl a s s  1 -6 )

Lo c a l ( Fun c t ion a l  Cl a s s  7 )

R E Q U I R E M E N T S

Source: Caltrans CRS Maps Web App
https://dot.ca.gov/programs/research-innovation-system-information

https://dot.ca.gov/programs/research-innovation-system-information
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MIRE 2.0
F U N D A M E N T A L  D A T A  E L E M E N T S

FDE  re quire me n t s  va r y  b y  f a c i l i t y  t y p e .

N on -Lo c a l  ( Fun c t ion a l  Cl a s s  1 -6 )

Lo c a l ( Fun c t ion a l  Cl a s s  7 )

R E Q U I R E M E N T S

MIRE ID MIRE ELEMENT

4 Type of Governmental Ownership

8 Route Number

9 Route/Street Name

10 Begin Point Segment Descriptor

11 End Point Segment Descriptor

12 Segment Identifier

13 Segment Length

18 Direction of Inventory

19 Functional Class

20 Rural/Urban Designation

21 Federal Aid/Route Type

22 Access Control

23 Surface Type

31 Number of Through Lanes

54 Median Type

79 AADT

80 AADT Year

91 One/Two-way Operations
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MIRE 2.0
F U N D A M E N T A L  D A T A  E L E M E N T S

FDE  re quire me n t s  va r y  b y  f a c i l i t y  t y p e .

N on -Lo c a l  ( Fun c t ion a l  Cl a s s  1 -6 )

Lo c a l ( Fun c t ion a l  Cl a s s  7 )

R E Q U I R E M E N T S

MIRE ID MIRE ELEMENT

4 Type of Governmental Ownership

10 Begin Point Segment Descriptor

11 End Point Segment Descriptor

12 Segment Identifier

19 Functional Class

20 Rural/Urban Designation

23 Surface Type

31 Number of Through Lanes

79 AADT



12

FDE 
REQUIREMEN
TS

S T A N I S L A U S  C O U N T Y

Fun da me n t a l  Dat a  E l e me n t s  

( FDE )  a re  re quire d b y  

Fun c t ion a l  Cl a s s  a n d p ave me n t  

( ye s /n o)

N on -Lo c a l  Roa ds

• 2 6 S e g me n t

• 8 In t e r s e c tion

• 11  In t e rc h a n ge / R a mp

Lo c a l  Pave d Roa ds

• 9  S e g me n t

Lo c a l  U n p ave d Roa ds

• 5 S e g me n t

Lo c a l  Pave d N on -Lo c a l  Roa dsLo c a l  U n p ave d

S t a n i s l a u s  C o u n t y  R o a d  N e t w o r k :  1 5 0 7 . 2 3  
M i l e s
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P r ior it izat ion  of  H ighway  S a f e t y  Ma n ua l  ( H S M)  Dat a  V a r iab l e s   Us in g R a n dom Fore s t  A l gor it h m
h t t p ://do c s . t r b .or g/p r p / 15-2 2 57 .p df

FDE for  
Safety Analysis

F U N D A M E N T A L  D A T A  E L E M E N T S

Wh il e  a l l  b a s e d on  s imil a r  dat a s e t s ,  
va r ious  p rogra ms  a n d me t h o dol ogie s  
re quire  s p e c if ic  s ub s e t s  of  dat a  for  
a n a l ys is .  

W H A T  D O  W E  R E A L L Y  
N E E D ?

http://docs.trb.org/prp/15-2257.pdf
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P r ior it izat ion  of  H ighway  S a f e t y  Ma n ua l  ( H S M)  Dat a  V a r iab l e s   Us in g R a n dom Fore s t  A l gor it h m
h t t p ://do c s . t r b .or g/p r p / 15-2 2 57 .p df

FDE for  
Safety Analysis

F U N D A M E N T A L  D A T A  E L E M E N T S

Wh il e  a l l  b a s e d on  s imil a r  dat a s e t s ,  
va r ious  p rogra ms  a n d me t h o dol ogie s  
re quire  s p e c if ic  s ub s e t s  of  dat a  for  
a n a l ys is .  

W H A T  D O  W E  R E A L L Y  
N E E D ?

http://docs.trb.org/prp/15-2257.pdf
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P r ior it izat ion  of  H ighway  S a f e t y  Ma n ua l  ( H S M)  Dat a  V a r iab l e s   Us in g R a n dom Fore s t  A l gor it h m
h t t p ://do c s . t r b .or g/p r p / 15-2 2 57 .p df

FDE for  
Safety Analysis

F U N D A M E N T A L  D A T A  E L E M E N T S

FDE  is  t h e  min imum s e t  of  at t r ib ut e s .

T h rough  a n a l ys is ,  we  c a n  ide n t if y  t h e  mos t  
in f l ue n t ia l  e l e me n t s .  

Ma in t a in in g t h e  dat a  wil l  b e  diff ic ul t ,  s o  
re duc in g t h at  dat a  ma in t e n a n c e  n e e d is  
imp or t a n t  for  s uc c e s s

W H A T  D O  W E  R E A L L Y  
N E E D ?

http://docs.trb.org/prp/15-2257.pdf
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P r i o r i t i z a t i o n  o f  H i g h w a y  S a f e t y  M a n u a l  ( H S M )  D a t a  V a r i a b l e s   
U s i n g  R a n d o m  F o r e s t  A l g o r i t h m
h t t p : //d o c s . t r b . o r g /p r p / 1 5 - 2 2 5 7 . p d f

FDE for  
Safety Analysis

F U N D A M E N T A L  D A T A  E L E M E N T S

R u r a l  R o a d w a y  S e g m e n t s

Variables
AADT
Rural 2-Lane Undivided (yes/no)
Number of Lanes
Median Width
Uncontrolled Int. Density
Lighting Presence

Variables
AADT
Driveway Density
Shoulder Width
Roadside hazard rating
Lane width
Shoulder type
Presence of Lighting
Presence of passing lane
Presence of TWLTL
Presence of short-four lane section
Presence of centerline rumble strip
Presence of automated speed 
enforcement

County Initial ResultsRandom Forest Algorithm Results

http://docs.trb.org/prp/15-2257.pdf
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FHWA MIRE Website
F U N D A M E N T A L  D A T A  E L E M E N T S

https://safety.fhwa.dot.gov/fde/

I n t e r a c t i v e  I l l u s t r a t i o n s

https://safety.fhwa.dot.gov/fde/
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D e ve l op in g a  c us t om n e t wor k  t o ol

NETWORK 
SCREENING 
TOOL

S t a n i s l a u s  C o u n t y
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DDSA TOOLS
A V A I L A B L E  T O O L S

H i g h w a y  S a f e t y  M a n u a l

N e t w o r k  S c r e e n i n g  T o o l

• Tool lists available on the FHWA Roadway Safety Data Programs 
(RSDP) Toolbox Webpage and EDC-4 DDSA resource page

• Handful of Network Screening Tools
• Predominately Location Analysis Tools (Site specific input)

http://safety.fhwa.dot.gov/rsdp/toolbox-home.aspx
https://www.fhwa.dot.gov/innovation/everydaycounts/edc_4/ddsa_resources/

I felt available options were not well suited for a local agency’s resources.

http://safety.fhwa.dot.gov/rsdp/toolbox-home.aspx
https://www.fhwa.dot.gov/innovation/everydaycounts/edc_4/ddsa_resources/
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RESOURCES
D D S A  T O O L S

W h a t  u s a b l e  d a t a  d o  w e  h a v e ?
Use available resources that are already part of our workflow

• i-SWITRS collision data
• GIS road data (Public Works/OES)
• ArcGIS Server with Enterprise Portal
• Some attributes don’t vary enough to maintain data

Use new resources that are available, but require integration
Caltrans Linear Reference System

D e v e l o p i n g  a  S o l u t i o n  f o r  L o c a l  A g e n c i e s

N e t w o r k  S c r e e n i n g  T o o l
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RESOURCES
D D S A  T O O L S

H o w  m u c h  e x p e r t i s e  ( a n d  t i m e )  d o  w e  h a v e ?
Using tools such as IHSDM or the HSM spreadsheets requires staff 
to be very familiar with the methodologies.
This can be time consuming, collecting location data and analyzing, 
then comparing. 

What  oppor tun i t i e s  ex i s t ?
• Help Caltrans with MIRE Compliance
• Customizable to our needs
• Can utilize simplified defaults where data doesn’t exist yet 

based on roadway attributes

D e v e l o p i n g  a  S o l u t i o n  f o r  L o c a l  A g e n c i e s

N e t w o r k  S c r e e n i n g  T o o l
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RESOURCES
D D S A  T O O L S

W h e r e  a n d  w h a t  a r e  o u r  p r o b l e m s ?
• We typically concentrate on collision history, but not on 

exposure to risk.
• Network Screening tools can help:

• Identify hard to see risks
• Prioritize Locations, crash types, and treatments

Where  a re  our  successes?
• Identify roadway attributes that correlate with low collision 

rates

D e v e l o p i n g  a  S o l u t i o n  f o r  L o c a l  A g e n c i e s

N e t w o r k  S c r e e n i n g  T o o l
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SYSTEMIC 
SAFETY 
ANALYSIS 
REPORT 
PROGRAM

O P P O R T U N I T Y

• We didn’t even know WHERE to look 
• Rural collisions are sporadic
• Correlation is difficult to find study 

corridors for audits
• Ends up mostly being based on total 

collisions
• Results in a static report

R o a d w a y  S a f e t y  A u d i t s

• We wanted a true “program” moving 
forward

• Ability to update easily
• Develop priority lists,  even as our 

priorities may change
• Expandable

D e v e l o p i n g  a n  A p p l i c a t i o n

N e t w o r k  S c r e e n i n g  T o o l
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CURRENT PLATFORM
N E T W O R K  S C R E E N I N G  T O O L

• Data stored in MS SQL (ArcGIS Server)
• ArcGIS Web Application through Enterprise Portal

• Requires additional python libraries for analysis.
• Data being tied to Caltrans All Roads Linear Referencing System 

(LRS)
• Collision Data from i-SWITRS
• ADT data from county database and estimate system using 

“kriging”, a geo-spatial interpolation technique.

O U R  A P P R O A C H
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i-SWITRS Collected Roadway 
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CURRENT PLATFORM
N E T W O R K  S C R E E N I N G  T O O L

• Data has been collected and processed
• SPF’s have been calculated
• Priority treatments and location lists are being developed.
• The tool is still under development, specifically front-end 

development and integration with our enterprise server. 
• All the backend work is completed
• Open source licensing options are being pursued to share with 

others and keep development of the tool on-going.

W H A T ’ S  N E X T ?
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LINKS
N E T W O R K  S C R E E N I N G  T O O L

• Lefler, N., Zhou, Y., Carter, D., McGee, H., Harkey, D., & Council, F. (2017. July) 
Model Inventory of Roadway Elements – MIRE 2.0  retrieved from 
https://safety.fhwa.dot.gov/rsdp/downloads/fhwasa17048.pdf

• Alluri, P., Saha, D., & Gan, A. (2015). Prioritization of Highway Safety Manual 
(HSM) Data Variables Using Random Forest Algorithm. Retrieved from 
http://docs.trb.org/prp/15-2257.pdf

• FHWA Roadway Safety Data Program Toolbox
http://safety.fhwa.dot.gov/rsdp/toolbox-home.aspx

• Every Day Counts 4 – DDSA resource page
https://www.fhwa.dot.gov/innovation/everydaycounts/edc_4/ddsa_resourc
es/

https://safety.fhwa.dot.gov/rsdp/downloads/fhwasa17048.pdf
http://docs.trb.org/prp/15-2257.pdf
http://safety.fhwa.dot.gov/rsdp/toolbox-home.aspx
https://www.fhwa.dot.gov/innovation/everydaycounts/edc_4/ddsa_resources/
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M I R E  
C O M P L I A N C E

B Y A N D R E W M A L I Z I A
S T A N I S L A U S C O U N T Y P U B L I C

W O R K S

For  Lo c a l  A ge n c ie s

& NETWORK SCREENING TOOL

Thank You
Andrew Malizia, PE

209 | 525-4126
Andrew.Malizia@StanCounty.com

www.stancounty.com
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