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EXECUTIVE S U M M A R Y  

A. INTRODUCTION . . . . . . . .  

ul t  of • increas ing •crime in ou r - - la rge  c i t ies ,  bo th  in .. 
As ^a res  . . . .  i t  ~ '-  nmenls  t r ans i t  u s e r s  have  become more 

g e n e r a l  duu. m [. ........ n v n o  - , - " fS  

o n c e r n e d  a b o u t  their . s a l e t y  a n d  s e c u m t y .  Peop le  
aware  o f  and c . . . . . . . . . .  w~.eth-er t hey  will use  pub l ic  

ecur i t  ne tp  c l e t e l ' l l n n ~  w ,~  . z , ,  , , .  
beliefs a b o u t  s . ,, Y . . . . . .  u . . . . .  A w h e n  t h e y  will u s e  it - it 

' a t a l l  and now, . w n ~ ,  u+.,.- , -- - - t r a n s p o r t a U o n  _ ' . . . . . . .  I o~-u r i t v  is one o f . s e v e r a l  impor tan t  
ec ide to ao so.  r~r~u~m o ~  ~ . . . . .  . .  o ,  v,o . 

. . . # 

S ince  most. t r ans i t  cr imes occur  in the s ta t ions  th is  .is the most 
cr i t ica l  e l e m e n t i n  the t ranspo r ta t i on  s y s t e m  for the reduc t i on  and 
cont ro l  .of c r ime . ,  Des igners  must  be conce rned  with c rea t i ng  t r ans i t  
s ta t ions  which are actual ly  and pe rcep tua l l y  safe and s e c u r e .  

B. PROBLEM STUDIED 

The pu rpose  of th is r e s e a r c h  was to deve lop  the procedu.ra l  
s t eps  tha t  shou ld  be fol lowed in p lann ing  t r a n s i t  s ta t ions  usmg  
s e c u r i t y  as a measure  of e f f ec t i veness .  P roposed  c r ime  c o u n t e r -  
measu res  were ident i f ied and eva lua ted  in terms of the i r  cos ts  and 
bene f i t s .  C r i m e  s ta t i s t i cs  and the cha rac te r i s t i c s  of crime occu r -  
r e n c e s  were  rev iewed  and compared with poss ib le  app roaches  for  
t h w g r t i n g ,  de te r r i ng ,  or apu rehend ing  Cr{ininals. The final produc. t  
of th is  e f f o r t  is a r e p o r t  desc r i b ing  the p r o c e d u r e s  and concerns  m 
.des ign ing  safe and secu re  t r a n s i t  s ta t ions .  

C.  R E s u L T s  A C H  I E V E D /  " 

This document  desc r i bes  the p r o c e d u r e s  and conce rns  in des ign -  
ing safe and secu re  t rans i t  s ta t ions .  The r e p o r t  is d i v ided  into f ive 
p a r t s .  Par t  I i n t roduces  the prob lem of t r a n s i t . s e c u r i t y ,  d is t ing -  
u i shes  be tween sa fe ty  and secu r i t y  and be tween  ob jec t i ve  and p e r -  
ce ived  s e c u r i t y ,  and p r e s e n t s  b a c k g r o u n d  in format ion on d~sign 
i ssues  and secu r i t y .  The l i t e ra tu re  re la t ing  to s e c u r i t y  des ign ,  bo th  
in genera l  and. speci f ic  to t r ans i t  s ta t ions ,  was rev iewed  and eva lua t -  
ed.  Par t  II rev iews the s t a t i s t i c s  on t r a n s i t  cr ime -compar ing  bus  
~#ersus' rail s ys tems ,  var ious  U. S. c i t ies ,  and t y p e s  of cr imes.  
D e s c r i p t i o n s  of the c i rcumstances  and n a t u r e  of t h ree  f r e q u e n t  

' . : assau l t  and b a t t e r y ,  vanda l i sm,  a n d  r o b b e r y )  were  
t r a n m t  c r imes  ( ~  rri 'minal 'S nersDec t i ve  on t r a n m t  crime is oe 
~eveLopeu; ~ . u  . . . .  _ .. . . . .  : ; ' - '+  .3^__~$ ~prnr i tv  f rom the p a s s e n g e r  s 
s c r ; b e d .  Par t  III descr !qes  L[~,t~L~ ~ 7 1 - ~ I . . ~  ~-ecuritv, and the 

oin~ of v iew, the var iab les  a t t e c u n g  p e r ~ L ~  o _ ~ . . . .  ~:.. P + , . . . . .  ~' ' and tl~eir re la t lon~mp 
p a s s e n g e r  s acUvl t tes wl thm the t ran+t t  s ta tmn  
to s e c u r i t y .  In Par t  IV, c r i m e  c o u n t e r m e a s u r e s  app rop r i a t e  to 
t r ans i t  env i ronments  are d i s c u s s e d ,  and the bases  for  eva lua t ing  
coun te rmeasu res  for a par t i cu la r  app l icat ion a re  ou t l ined .  Coun te r -  

i (~ )  

1 



measures are arranged by type: hardware and equipment; personnel 
and operations; design and environment; or community and judicial 
countermeasures. Criteria for evaluating countermeasures include 
effectiveness, acceptance costs, monetary costs, design implications, 
feasibility and flexibility.• Finally, Part V describes the securi ty 
planning procedure for transit station design. This step by step 
procedure is outlined for use b y  the transit  planner. 

The seven step planning procedure for transit  station securi ty 
includes (1) assessing the initial situation, (2) anticipating station 
crime problems, (3) establishing security goals and selecting possible 
countermeasures, (4) evaluat ing possible countermeasures, (5) con- 
sidering limits and constraints, (6) considering tradeoffs with other 
user acceptance factors, and (7) establishing a countermeasure and 
des ign strategy for the target ~tation. Sources of information rele- 
vant to each step are identified in the report,  and a comprehensive 
list of security design goals and means of achieving them is pre- 
sented. 

D. UTILIZATION OF RESULTS 

The information on transit  crime presented in  this re~ort will 
provide the designer of transit facilities with an appreciatio'n of the 
conditions which facilitate or hinder t h e  commission of crimes. The 
discussion o f  crime countermeasures will provMe securi ty personnel 
and policy makers wi~h the criteria for evaluating proposed security 
measures. The planning procedure will auide designers and plan- 
ners in considering the security imp!ications of their-proposals and 
help insure the design of facilities which• provide high levels of 
actual and perceived security for transit users.  

E. CONCI.USIONS 

This r epo r t  describes a planning procedure for improving 
transit  station security. It outlines seven steps to be followed in 
planning :transit stations using security as the measure of design 
effectiveness. 

i i  
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I. INTRODUCTION 

A. PURPOSE• 

An important consideration in the design of transit stations is 

the level o f  security furnished to the traveler. Since most transit 
crimes occur in the stations, this is the most critical element within 

the transportat ion •system of the reduction and control of transit 
crimes. The purpose of this report is tO develop ~the .procedural 

steps that should be followed in  planning transit stations .using se- 
cur ry  as the measure of effectiveness. The methodology developed 

f o r  transit • secumty is compatible with the comprehensive planning 
and design pr.ocedures developed for tram~it stations (1-6). This 
comprehensive methodology has been applied in case studies of both 

new and renovated transit stations (7,8). 

The present report is an elaboration of one component of the 

overall station design process - that concerned with passenger se- 
curity. As a result of increasing crime, in our !arge c i t ies ,  both in 
general and in transit environments, transit users have become more 

aware of and concerned about their safety and security. Peoples' 

beliefs about security" help determine whether they w i l l use  public 
transportation at all, and how, where, and when they will use it if 

they decide to dc so (9). Personal security is one of several impor- 

tant criteria for transit use from the passenger's point of view. 
Thus designers must be concerned with creating environments which 

are actually and perceptually safe and secure. 

This report provides a detailed analysis of security design 

issues. Proposed security countermeasures are identified and eval- 
uated. " A review of crime statistics serves to indicate the types of 

occurrences common to transit stations and these are compared with 
possible approaches for thwarting, deterr ing or apprehending crim- 

inals. Environmental factors which influence both actual and per- 
ceived security a re  described and reviewed in terms of their implica- 

tions for design. Finalb7, a planning procedure for improving tran- 

sit secur i ty  is developed. 
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The repor t  is d iv ided in to 5 pa r t s .  Part  I in t roduces  the 

problems of t rans i t  secur i ty ,  descr ibes the d.ist inction between safety 

a n d  secur i t7  and the percept ions of secur i t y  for t rans i t  users ,  and 

centa ins  a background d iscuss ion of secur i t y  issues• Part  II dis- 

cusses type:~ of crime occur rences  committed on t rans i t  sys tems,  

- cornparisons between bus and rail, t rans i t  crime •comparisons for 

U. B. C i t i e s ,  a summary of what is p resen t l y  known about t rans i t  

cr imes,  parLic.ularty a s s a u l t ,  r o b b e r y ,  and vandal ism, and crime 

occur rences  from the criminals pe rspec t i ve .  Part  III descr ibes  

t rans i t  secur i ty  from the users  point  of view, the var iables af fect ing 

t rans i t  secur i ty ,  recent  s tud ies  of pe rcep t i ons  of secu r i t y  by •transit 

-patrons,  and passenger  act iv i ty  within a t rans i t  sys tem and i ts  

re la t ionship to secu r i t y •  Part  IV d iscusses  var ious coun te rmeasures  

that  can be employed in a t rans i t  sys tem to improve secur i t y ,  eval- 

uates the ef fect iveness of those coun te rmeasures  and the i r  re lat ive 

costs .  F i n a l l y  Part  V develops a secur i t y  p lann ing  process for 

t r a n s i t  s tat ions.  A step by step p rocedure  is out l ined for use b y  

the t r a n s i t  p lanner .  

B. SOME NECESSARY DISTINCTIONS 

In  d i scuss ions  of the factors w h i c h  in f luence user  acceptance of 

t ranspor ta t ion  systemS, safety and secur i t y  are often t reated as a 

s ingle factor with no dist inct ion made between them. However.. they 

are qui te d i f ferent :  a par t icu lar  t rans i t  sys tem may have a good 

safe ty  record and a bad secur i ty  s i tuat ion, ,  or vice versa .  Safety 

refer.s to the env i ronment  or system being free from acc iden ts  and 

in jur ies designing for safety means p ro tec t ing  people from m,~hap,.. 

.Secur i ty  design involves pro tec t ing  people and p rope r t y  from other  

• people.  

It is also necessary  to d is t ingu ish  between actual arm perce ived 

secur i t y  . in the t rans i t  system. While tb~ t~o are of ten s t rong ly  re-  

lated,  they are not always. Sometimf.s a stat ion with ~ high crime 

rate is tbought  tO be secure ,  and c o n v e r s e l y ,  s tat ions with litt le 

actual crime are sometimes bel ieved to be dangerc, us.  Perceived 

:" 2 

:. .:,. . 
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secur i ty ,  not actual securi ty, is what influences r idership and tran- 
sit use patterns. In designing securi ty procedures for transit 

stations, both aspects of security must be considered..  The designer 

-should aim to maximize both actual and perceived securi ty - [o 

alleviate both crime and fear of crime in the transit environm ent . . •  

The factors which influence perceived security may.or may not 
affect actual securi ty. Usually though,  some influence would be ex- 

pected: if the situation fosters high perceived secur i ty,  then even a 

criminal should feel it is secure and therefore be less likely to 
attempt a crime. Crimes are more likely in those situations• per- 

ceived by the criminal to be conducive to .crime... It should also be .. 
t rue that factors ~;h ichenhance perceived security in f luence r ider- 

ship levels and that this in turn influences actual crime levels. 

In general, three types of measures are usually advocated for 

improving security and perceived securi ty;  there are (l) Official pre- 
.sence (~-~nanpower, police and transit  employees), (2) technological 

countermeasures (hardware, electronic d-evices), and (3) environmen- 

tal design. 

Police deployment strategies are discussed in detail in Siegal et 

al. (10). They conclude that large increases in police patrol activity 

generally lead to reduced crime, but that the effect is often tempo- 

rary and the size of the ef fect  is not always evident - some displace- 

ment of criminal activity may occur. Systematic comparisons of 

di f ferent types of patrol (continuous, regular,  random, covert opera- 
tions, e tc . )  have not been •done, and little empir icaioata is available 

to demonstrate the effectiveness of polic,~ activity. Siegal et ai. 
suggest a set of measures to be collected to asses.~ the success of 

various policing strategies. 

Technological. countermeasures are reviewed in detail by 
]acobson, et al. (ll). Current  transit  • security practices, police 

perspectives on crime and anti--crime measure.{, and possible security 

problems on Automated Guide~ay Transit (AGT) systems are review- 
ed in Hawkins and Sussman 02).  A comprehensive discussion of 
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t ransit  security issues has also been compiled by the APTA security 

committee(13). An annotated bibliography of key articles on transit 

security is also presented in (11). 

The issues of environmental design for securi ty have been ad- 

dressed in several  books by New, man (14-16):'and form the basis of 

the crime prevention through environmental design (CPTED) program 

• discussed by Bell (17). These ideas are discussed in detail below. 

This report is concerned primarily with station design and with 

built-in security features, not with policing strategies or operational 

decisions However, design features can facilitate surveil lance and 

Police patrols and optimize equipment use. ' " . . . . . . . . .  

C. BACKGROUND LITERATURE 

The influences of the physical and social environments on 

human behavior have been widely s tud ied  by psychologist s and 

sociologists. The everyday environments .of modern life have been 

extensively investigated by Barker (t8), Sommer (19), and Craik 
(20). The specif ic problems of designing for security have been 

covered by Newman (14-16, 21) and Becket (22) for public housing. 

projects and by Harris ~23) for urban transit  systems. 

In his many publications, Oscar Newman has deveioped and 

supported the concept of defensible space, and has shown convinc- 

ingly that design features can influence crime rates. The concept of 

defensible space depends on a community's sense of terri torial i ty: It 

involves arrangements of buildings and spaces: to foster a Sense of 

control and cohesiveness among the residents of a community and to 

gii~'e the impression of community s0iidarity and property to out '  

s iders.  This is accomplished by arranging a residential area so that  

certain regions are delineated by barr iers (physical and psycho}.ogi- 

cal) .and are naturally tinder surveil lance by Community re.~idents. 

These spaces convey the impression/of belonging to the residents, 

and ithus entering them will make an int ruder  uncomfortab!e and 

conspicuous. Such. territorial definition helps create th,~ distinction 
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• between people who belong in an area and those who don' t .  Comm- 
uni ty  res idents are then able to watch i n t r u d e r s  and take action • 
( i . e . ,  call the police) if necessary.  The in t ruder ,  sensing his 

visibi l i ty,  will probably not enter  o r  l inger  long in such places. 

Newman (14~ describes design feat:~res which foster the percep-  
. 

tion of zones of terr i tor ial  inf luence and which provide natural  sur -  

veil lance opportuni t ies.  The forms, a r rangement  s, and grouping of 
bui ld ings can define the zones of inf luence of those bui ld ings.  

Barr iers  and markers can be used to define pr ivate zones and to 

di f ferent iate them from semiipubl ic and public areas.  Amenities and 

faci l i t ies lean be provided wittf in t h e  zones of inf luence of a bu i ld ,  
ings' res idents ,  thus giving res idents both control over and respon-  

sibil ity for these facilities. 

Defensible space requires surve i l lance.  Residents should be 

able to survey exter ior areas = from h i g h  act iv i ty places within their  

apartments.  The l ight ing, materials and spatial ar rangements  of 
sur round ing public areas and access lanes should promc.te visibi l i ty 

and t:phance survei l lance by res idents and police. Both inter ior  and 

exter ior  design should permit visual p rescann ing of routes one is 

about to enter  or travel. 

, Newman contends that secur i ty  can .be improved by juxtaposing 

bui,ding entrances and public zones with s a f e  areas or areas with a 
safe image. Thus building ent rances should face safe public s t reets  

ra ther  t h a n  an isolated area inter ior to the housing project .  As 
examplef; of safe areas, Ne~nan cites "heavi ly t raf f icked public 

s t reets  and ar ter ies combining both intense vehicular  and pedestr ia l  

movement; commercial  retai l ing areas dur ing shopping hours;  inst i tu-  
' s" , 78) S u c h  areas m a y  not 

tional and government bui lding. (14 p. • 
always obiectively be safe, but  they seem safe to most people be- 
cause of the awfilability of potential Witnesses to any incident.  

. ; . .  , 

Tim f inal element of defensible space is to avoid design features 

which :convey stiuma, vult,c, rabil i ty or isolation. Especially in public 
ho~,~-infl p r,,~,je<l~;, I!',,': bui!dings have tended to be " inst i tut ional" and 

easily di:, t inguished from "normal" apai ' tment complexes. Materials, 
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layouts ,  bui ld ing heights and amenit ies all tend to •differ from com- 

merc ia l  mult iple family dwel l ings.  In addi t ion,  publ ic hous ing  is 

of ten spatial ly isolated from the ne ighbor ing  areas,  and r e m o v e d  from 

the  ac t iv i ty  pa t te rns  of u r b a n  life. All th is Creates a negat ive 

impression of the project  occupants ,  both to ou ts iders  and tO them- 

se lves.  A sense o f  P roper t y  and indiv idual iW can r,e inst i l led i n  

res iden ts  if their  uni t  has un ique fea tures ;  ye t  typical  hous ing 

pro jec ts  emphasize umforml ty  of mater ia ls,  colors,  and des igns .  

Newman notes t h a t  vanda l -p roo f  materials of ten prov ide a chal lenge 

• - rather  than de te r ren t  to•vandal ism.  

These  four main themes - - - : .- - " . . . . .  

1. - terr i tor ia l  def ini t ion i 

2. natura l  surve i l lance,  

"4 

3 .  in ter face to safe zones, and 

4. nonsti~jmatizing des ign forms and features 

provide the basis for defensible space. Although his work focuses 

primarily on the design of crime-free environments in residential de- 

velopments, some of-Newman's suggestions are appropriate for the 

selection and design of transit facilities Newman's concepts.are em- 

pirically well s u p p o r t e d .  As a resu l t  o f  his s tud ies ,  he has develop- 

ed recommendat ions (15), guidel ines (16) and a model s e c u r i t y  code 

(21). 

Becket  (22) also examined the de terminants  of perce ived se- 

cur i t y  among the res idents  of publ ic hous inq pro jec ts ,  as well as 

o t h e r  aspects  of res iden t  sat isfact ion with mult i- family hous ing .  He 

found tha t  people felt least safe in p u b l i c  areas with poor lighting_ 

and limited visual survei l lance.  Thei r  fears were pr imari ly  focused 

on non-day l igh t  hours ,  and secur i ty  was s t rong ly  re lated t o  l ight ing 

in the minds of these r e s p o n d e n t s .  

2 
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Becker contends that perceived securi ty depends on the resi.- 

dents feeling in control of particular spaces. Like Newman, h e  be- 
lleves that by arousing the sense of terr i torial i ty in the residents of 

a building or project, the'9 will be more responsible for their own 

securi ty and that outsiders are less likely to violate clearly "defen- 
sible space". Becket found that residents in buildings with single 

access points, locked doors, glass doors (for easy surveil lance) and 
• guards felt that those who don't belcng would be d iscouraged from 

enter ing,  while residents of multiple access buildings were less likely 

to feel so - even with more guards. • He concluded that a major 

contribution of security design was that it permitted effective use Of 
guards,  t in  the multiple-access, high-r ise un i t s ,  more guards Were 

unable to provide the level of survei l lance that a single guard could 

in a limited access building. Becker draws the conclusion that 

"money spent initially on good terri torial definition and security 

design in the long run should result in lower operating costs." (p. 

llg). 
Becket also asserts that the  physical environment (here, the 

apartanent building and grounds) can be thought of as a communica- 

tion medium through which the residents and hous ing  author i t ies 

send messages to each other.• In part icular,  the physical environ- 
. 4 . '  . S * ment is used to convey atatude and opinions He asserts that 

many standard practices in public housing convey to the residents 

that management has a negative image of them. Vandalism is then 

i n te rp re ted  as sending a message back to management. He cites 
studies at college dorms showing that stu(~ ~.,at vandalism was directed 

"at t h e  establishment" by destroying property perceived•t0 belong t o  

that establishment. When students were g i ven  more Control of the i r  

living space, vandalism decreased. • 

When a housing uai.t is built like a prison - to discourage van- 

dalism -it may incite vandalism instead. T h e r e  is alwafs the urge to 
break t h e  unbreakable, or deface the vandalproof wall. Becket and 

Newman both argue that structures and policies should convey a posi- 

T 
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t ive evaluat ion of tenants  by management .  The i r  data from hous ing 

pro jects  s u g g e s t  that  both vanda l i sm  and crime are reduced  by 

des ign features which c r e a t e  defensib le space,  i n s t i l l  a sense of 

terr i tor ia l i ty  in res iden ts ,  and convey a posit !ve mess_age to the 

res iden ts .  

These not ions have been developed and tested in housing pro-  

jects.  They •appear to work  for spaces people live i n  and a round.  

Some of these ideas a n d  design fea tures  should apply in t rans i t  

s tat ion se t t ings .  But it is impor tant  to tes t  them there to i n s u r e  

the i r  re levance.  Whether it is possib le to use the notion of. t e r r i -  

tor ia l i ty in this conl~ext i s  quest ionable,  bu t  clearly natura l  surve i l -  

lance, .  'h igh visibi l i ty '  and 'des ign to insti l l  a posi t ive a t t i tude of the 

user '  are concepts that  should •transfer to the t rans i t  s i tuat ion.  

T rans i t  stat ions di f fer from the k inds of se t t ings  s tud ied by Newn'~an 

and Becket" in that  they., are t ru ly  publ ic s~aces,  they are used fox" 

sho r t  per iods of time, and the populat ion of users  is constant ly  

chang ing .  Fu r the r ,  t rans i t  s tat ions a~-e enclosed and users  m e  

conf ined once the stat ion i s  e n t e r e d .  

Harr is (23) ident i f ied a large number  of factors that  might  

inf luence crime and vandal ism in the t rans i t  env i ronmenl ,  and pro-  

posed a set of th ree su rveys  to be used in col lect ing data to isolate 

those factors s t rong ly  corre la ted with the occur rence  of crime. His 

s u r v e y I  records the detai ls of criminal inc idents ;  su rvey  II de~ls 

with stat ion des ign - assess ing  in detail the physical  env i ronment  

p rov ided  by the stat ion,  as well as • features of the s t : r round ing  

ne ighborhood,  and su rvey  I l l  similarly assesses the features of 

.subway t ra ins.  Harris p roposed a regress ion  methodology for iso- 

lating- the key factors in t rans i t  cr ime. Data on a large number  of 

inc idents  and t rans i t  s tat ions would be requ i red ,  and to date no one. 

has actual ly appl ied the methodology.  

The Ins t i tu te  of Urban a n d  Regional Development o f  the 

Univers i ty  of California at Berkeley (2,t) developed a p rocedure  fox" 

assess ing  secur i ty  levels for s tat ions in the BART systee.~. The 

8 
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scor ing p rocedure  is based on s u m m i n g  the values for each of sev-  

eral ind icators  of stat ion s e c u r i t y . .  Those values depend on expl ic i t  

assumpt ions  about  the •design fea tu res  tha t  improve or diminish. 

s e c u r i t y .  Some of those assumpt ions a r e :  (1) the p resence  of an 

area l imited to .paid users  improve;  secur i t y ,  (2) the fewer exi ts 

the re  are from the paid area,  the be t te r  the secu r i t y ,  (3) proximity 

(c loseness)  to a stat ion agent 's  booth,  a cour tesy  phone,  or a maior 

use r  Path enhances secur i ty ,  (4). if an area is visible, from a stat ion 

agen ts '  booth or unde r  CCTV surve i l lance,  secu r i t y  is improved,  (5) 

poor l ight ing and areas which c0uid be used for h id ing both .severely 

• diminish the secu r i t y -o f  t he . s t a t i on ,  (6). h ighe r  passenge r  volume is 

associated with g rea te r  secur i ty ,  (7) fewor stat ion levels •provide 

be t te r  secur i t y ,  (8) sur face and •aerial Stat ions are more secure  than 

subways ,  (9) suburban  stat ions are more secure  than urban 

stat ions,.  (10) resident ia l  •area stat ions a re  more secure  than • those in 

commercial •areas,  (ll) the lower the land .use dens i ty  su r round ing  

the station•, the. be t te r  stat ion secur i t y  will b e ,  and 02)  the absence 

of pa rk ing  facil i t ies improves .securi ty.  

Stat ion secur i ty  is assumed to be d i rect ly  re la ted to these indi-  

ca tors .  Each stat ion in a system is eva luated and receives a score 

on a scale • of one (relat ively hazardous)  to t h ree  ( re lat ive ly  secure )  

on each var iable.  The nine scores are summed for each st~:tion; 

then the stat ions can be ranked accord ing to the magni tude of the 

agg rega ted  scores.  A high score indicates a relat ively safe stat ion 

and a low score indicates a secur i t y  problem. 

Richards et al (9) developed a model to p red ic t  the level of 

perce ived  secur i ty  felt by the t r a n s i t  user .  The model involves 

var iables rep resen t ing  (1) the person ,  (2) the s ta t ion,  (3) the 

s i tuat ion,  .and (4) the secur i ty  respon:;e p rov ided  by the t rans i t  

sys tem.  Perceived secur i ty  was  assumed to be a funct ion of com- 

posi te indices for these four types  of var iab les and a score ex- 

p ress ing  the general• secur i ty  reputa t ion  of the t rans i t  system. 

• ! 



Variables r e p r e s e n t i n g  aspec ts  o f  t h e  stat ion env i ronment  which 

a p p e a r  to inf luence perce ived secur i t y  were inc luded • in the model. 

The var iab les ,  thei r  levels, and scores for each leve l  are s h o w n  in 

Table l ( h i g h e r  numbers  ref lect  poorer  •secur i ty ) .  Most o f  t h e  

var iables are obviously re lated to Perce ived secur i t y .  People will 

feel less Safe in stat ions that  are old, d i r t y ,  poorly main ta ined and 

poor ly  l i t  than in modern,  clean, well maintained a n d  well l it ones .  

The negat ive features rep resen t  cues tha t  are associated with crime 

occur rence  and w i th  lack of care a n d a t t e n t i o n  b y  the t rans i t  au thor -  

i ty .  They convey a negat ive message to the t rans i t  user .  The 

posi t ive features  are assoc ia ted  with safety  and secur i t y  and with 

t rans i t  System commitment to the- fac i l i t ies  and - the re fo re  the users  

T h e  degree o f  sensory  aggraVat ion is r e l a t e d  to some of the 
I '  o the r  va r iab les .  If the stat ion is d i r t y ,  sme,w,  no isy,  and filled 

with graf f i t i ,  then users  will view it as less secure  because these  

c u e s  are general ly  assoc ia ted  with unsafe env i ronments .  Fu r the r ,  

sensory  aggravat ion i tself  leads to d iscomfort  and annoyance,  which 

may lead to host i l i ty and aggress ion .  

The area su r round ing  a t rans i t  s tat ion will i n f l uence  how a 

stat ion i tself  is perce ived:  a stat ion in a h igh crime ne ighborhood 

will general ly  be assumed to be unsafe.  

In the model, a composite stat ion score is der ived  by tak ing the 

mean of the scores on all the var iables.  This mean value can range 

from 1 (ve ry  secure)  tO 6+ (ve ry  i n # e c u r e ) .  Since each of the var i -  

ables real ized as a ra t ing sca le  can be used in eva luat ing any par-  

t i cu la r  Stat ion, the model prov ides a tool for assess ing  stat ions a s  

well as pred ic t ing  user  responses  to the stat ion.  

D .  SUMNARY 

Three  schemes for .assess ing stat ion secur i t y  have been d is '  

cussed .  In each case, an assessment  inethod has been p roposed ,  : 

bu t  not  widely applied to actual stat ion evaluat ion.  These proced-  = 
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Table 1 

S t a t i o n  Variables Related to Perceived Secur i ty*  

Variable Values Scores 

Internal  l ight ing 

Age of station 

b 

Cleanliness. - 

Level of maintenance• 

Degree of sensory 
aggravat ion 

Visibi l i ty throughout  
stat ion inter ior 

Br ight  . 
Aaequate 
Dim 
Very poor 

New 
Old 

Clean 
Di r ty .  

Good (;:,eli maintained) 
Bad (poorly maintained 

Non- int rus ive 
Noticeable 
Annoying 

Good 
Some obstruct ions 
Limited 

1 
" 3 

5 
7 

1 
7 

1 
•7 

l 
3 
7 

1 
3 
5 

! 

Neighborhood sur rounding 
stat ion Low crime area 

High crime area 

*Source: Richards and Jacobs0n (9) 
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u r e s  will be meaningful only "f applied to a variety of stat ions so 

that comparisons between • them can be m a d e .  In all three cases ,  the 

scales are useful  for assess ing  the condit ions actually present  in 

transit  s tat ions ,  but  further research is n e c e s s a r y  to relate .those 

station features to actual and perce.ived s e c u r i t y .  

i 
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Ii. TRANSIT CRIME 

Security design depends in large part on the types  of crimes 

likely• to occur in a particular environment • • In order to design 

transit  stations for maximum personal security ,  it is . n e c e s s a r y  to 

know (1) how much crime is likely to occur in a station,  (2) what 

types of •crimes are likely to occur, and how frequent ly ,  and (3) 

unde r  what  condit ions these crimes typical ly occur .  ~: 

A. TRANSIT CRIME STATISTICS 

The f i rs t  attempt to determine the amount of crime on public 

transit was reported by Thrasher and Schne!l (25) .  In 1970-71, they 

contacted authorities in 60 U. S. and Canadian cities to obtai n 

information on crime and  vandalism in their t r a n s i t s y s t e m s .  Useable 

data were obtained fro.rp 37 U. S. and 4 Canadian sys tems ,  including 

most of tl~e major urban rail systems operating at that r.i:ne. f h e  37 

U .  S. systems were found to represent  about 60% of the total vehicle 

miles and passenger  revenues  for a l l . t rans i t  sys tems in the United 

S t a t e s .  For 1971, 20,899 criminal incidents were reco rded  on those 

37 systems - of which 1,623 were classif ied as v io lent  crime. The 

g rea tes t  number o[ violent crimes occur red in Chicago (714), followed 

by N e w  York ( 3 0 5 ) ,  Boston (168), and Phi ladelphia (]02). These 

same systems had also displayed high levels of v io lent_cr ime in 1969 

and 1970.  Both New OHeans and Los Angeles repor ted  h igh levels of 

v io lent crimes in 1969; however ,  such cr imes decreased  drast ical ly  bv 

1970 for Los hngeles ( f rom 217 i nc i den t s  to 45 i n c i d e n t s )  For New 

Or leans,  there  was an increase in Violent crime in 1970 followed by a 
• 51,1 to  28 inc idents) .  Nonv io len t  s teep drop m 1971 (from 154 to 

transit crimes were most f requen t  in New York City (10,619) in  1971, 

followed by Chicago (2,410), Boston (1,966) and Los Angeles (1,108). 

Tc.ronto repor ted almost no violent crime in any of the th ree years ,  

bu t  did repor t  moderately h igh levels of nonvio lent  cr ime. 

Based on the. observed 20,l~99 cr iminal  incidents in these  .'.7 

U. S .  t rans i t  systems;  ~lhrasher and Schne l l  est imated that  between 

33..001~ and 39,0(!0 crimes actuallx, occu r red lon  all U. $. t rans i t  

t 
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systems in 197i. The authors  note tha t  th is est imate is based on 

• repor ted  inc idents and may there fore  b e a  lower bound on actual 

crime levels.  On t h e  other  hand ,  if there  were a b i a s i n  the actual 

data such that  those t rans i t  systems w i t h  crime problems had data 

avai lable, while those who fai led to prov ide information did so 

because they h a d  no c r ime  problem, these est imates would be exag- 

g e r a t e d .  Thus ,  the ext rapolated data a r e  open to quest ion . , but  t h e  

actual  counted• inc idents are, if inaccura te ,  an underest imate  of crime 
• levels for these 37 U. S. t r a n s i t s y s t e m s .  

Vandalism c o s t s  were also obta ined from these t rans i t  sys tems 

for the years  1969, 1970, and !971. The actual c o s t  of vandal ism in 

the 37 U. S. t r a n s i t  systems amounted to $5,258,139 i n  1971; the 

est imated costs for the to ta l  nat ional t rans i t  sys tem were  in t h e  

range from $7.7 to $10 million. These are only the d i rect  costs of 

vandal ism; :  adding ind i rect  costs would  great ly  increase these v a l u e s  

The most f requen t  acts of vandal ism were b reak ing  vehicle windows,  

damaging seats,  dama0ing s ta t ionary  faci l i t ies, and g r a f f i t i .  

The data presented,  by Th rashe r  and  Schnell  s t rong ly  sugges t  

tha t  crime levels are g rea te r  on rapid rail t rans i t  than on buses .  

.But those data do not allow separa t ing  the ef fects of type of System 

from c i t y  size. ~lohnson (26) compared crime r a t e s  for bus ve rsus  

rail t rans i t  within a Single ci ty (Chicago) for 1971 and the f i rs t  six 

months of 1972. Crimes on rapid rail r ep resen ted  84% of all CTA 

robbar ies ,  92% of all crimes aga ins t  pe rsons ,  bu t  only 5o4°~ c.~. ba t te ry  

inc idents .  Overal l ,  75% of the crimes r e c o r d e d  b y  the Chicago 

T rans i t :  A u t h o r i t y  occur red o n  t h e  rap id  rail sys tem.  When the 

crime data for rapid rail ve rsus  b u s  are exp ressed  as inc idents  p e r  

million r ide rs ,  the ratio of inc idents  is l0 to l :  7.2 crimes per  million 
for rai l ,  .7 for bus.  

• Siega! e t  a l .  (10) in terv iewed s e c u r i t y  au tho r i t i es - i n  each o f  

twelve majcr t rans i t  systems and ident i f ied the major crime problems 

of each. Vandal ism was a problem• for a lmos t  all t rans i t  sys tems.  

PATCO and BART both h a v e  ex tens ive  park ing  facil i t ies and the 

l 
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resu l tan t  auto cr imes. Robbery and re la ted crimes for personal  gain 

were also corm,on to most t rans i t  sys tems.  Fare evas ion  and internal  

the f t  p iagued some. 

The Southeastern  Michiga:~ C:.anci l  of Governments  (SEMCOG 

(27)) su rveyed  66 t rans i t  sys tems to obtain s tat is t ics on crime occur-  

rence in 19"17 and information rega rd ing  t rans i t  secur i t y  measures 

and serv ices.  They received 59 repl ies and thus  achieved an 89% 

r e t u r n  rate.  The systems r e s p o n d i n g  to the su rvey  were separated 

into th ree  groups o n  the basis of passenger  volume: 12 systems 

hand led 100 million passengers  or more dur ing  1977; 18 systems car- 

r ied between 20 and 100 million passenge rs ,  and the remaining sys-  

tems had 20 million or fewer p a s s e n g e r s  du r ing  the year .  Of the 12 

l a rges t  systems,  9 rep resen ted  e i ther  ra i l  cnly o r  a combination of 

bus and rail veh ic les ;  the WMATA data repor ted  by SEMCOG for 1977 

involved predominant ly  bus c r i m e -  only a small segment  of the 

subway system was open d u r i n g  that  year .  Of the 18 t rans i t  s y s -  

tems in the second size ca tegory ,  4 i nvo lved  only rail vehic les or 

ra i l -bus  combinat ions. Two rail s y s t e m s ,  PATCO and MVRTA (Miami 

Valley Regional Trans i t  Au tho r i t y ) ,  were in the th i rd  category .  

Tables 2 and 3 summarize selected r e s u l t s  of the SEMCOG 

s t u d y .  These tables were cons t ruc ted  us ing data from the SEMCOG 

re.port,  bu t  they d i f fer  in severa l  respec ts  from the p resen ta t ions  in 

tha t  repor t .  F i rs t ,  we have g rouped  t rans i t  sys tems by whether  

they  involved a rail component or were exclus ively  bus serv ices.  

Second,  except  for PATCO and MVRTA,: all data in Tables 2 and 3 

r ep resen t  systems with 20 mil l ion or more passengers  in 1977. 

Th i rd ,  data for Los Angeles,  C a l i f o r n i a  ( S C R T D ) w e r e  deleted en- 

t i re ly .  The SEMCOG repor t  ci ted known repor t ing  e r ro rs  in those 

data and the L. A. resu l ts  were s o  unusua l  and unique that  includ- 

ing them would give a d is to r ted  p i c t u r e  Of the t rans i t  crime si tuat ion 

nat ional!y.  The New York City data were also problematic - only 

cr imes not immediately cleared by a r res t  were repor ted  bu t  ~hese 

data were at least in iine with those from o ther  t rans i t  systems.  
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F u r t h e r ,  the New York data would rep resen t  underes t imates  of crir~le 

levels° while the L. A. data clearly ov¢.restimates minor crimes - bu t  

to an ex ten t  that  cannot be determined from the data.  

i: 

i 

In the SEMCOG repot't, crimes were divided into three cate- 

gories - roughly on the basis of severity. PART I offenses were 

murde r ,  rape/crimin,.~ sexual conduct ,  robbery ,  bu rg la ry ,  larceny 

and motor vehicle t h e f t ;  PART II o f fenses were simple assaul t ,  

a rson ,  f raud ,  embezziement, fo rgery  and coun te r fe i t i ng ,  p o s s e s s i n g  

stolen p rope r t y ,  vandal ism, minor sex of fe~ses,  d ruo  law violat ions, 

d r u n k e n n e s s  and d isorder ly  conduct .  The th i rd  category involved 

local ord inance Violations, fare d ispu tes ,  smol-ing aboard coach, etc.  

Several  transit properties apparently don't bother  to record inc idents  

in this th i rd category .  

Table 2 shows the f requency  of crimes in each of these th ree 

ca tegor ies - -separa te ly  for ta l l  or  rail a n d  bus systems• and bus only 

sys tems.  Of the 60,402 crimes summarized in th is  table,  70% occur-  

red on rail or ra i l /bus systems:  However, these systems are the 

ones that  have the g rea tes t  passenger  vo lumes .  Eight of the 15 

systems in the rail or ra i l /bus group carr ied o v e r  i00 million passen-  

gers  in 1977, while oniy 2 of the bus systems d id . .  Within the two 

g roups ,  there is considerable va r ia t i on  i n  o v e r a l l  crime leve ls .  

Among the rail sys tems,  NYCTA repor ted  9,409 open complaints and 

Maplewood,. New Jersey (TNJ) repor ted  only 22 'oral cr imes. The 

M i lwaukee-bus  system h a d  6,347 cr iminal ,  inc idents ,  while Dallas 

r e p o r t e d  ill. The mean crime level for r a i l  or  combination systems 

was 2,807.6 cr imes; t h a t f o r  bus only s y s t e m s w a s  1,143. -. 

The  column totals for the two g roups  of t rans i t  sys tems shows 

that  the  d is t r ibut ion Of types  of c r i m e s  is d i f fe ren t  for the two 

s i tuat ions.  T w e n t y - n i n e  pe rcen t  oI the crimes on ra i l - type systems 

are P A R T  I o f fenses,  w h i l e  0niy seven pe rcen t  of those on bus 

sys tems are. For both types of s?s tem,  iecal ord inance violat ions 

account  .for less than 20% of recorded inc idents .  Thus  the number  

and pat te rn  of crimes di f fers for bus v s  ra i l - type systems,  bu t  the 
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effects of type of system can't be distinguished from those of passen- 

ger volume. 

For both Chicago and New .York City, over ha l f  of the recorded  

crimes were PART I offenses; Milwaukee also reported a predomin- 

ance of the more serious crimes. ,. 

Table 3 shows the frequency of occurrence of selected crimes 

on. these transit systems. The crimes Sho~m are the most frequently 

occurring PART I and PART II of fenses. Robbery, larceny, and 
serious assault account for most PART i offenses on all systems. 
The remaining PART I offenses are large!y motor vehicle theft and 
burglary. Murder and  rape are very infrequent •transit crimes: all 
U. S. and Canadian systems reported a total of 10 murders and 13 

;i 

rapes in 1977. 

Among the PART I I  offenses, vandalism if clearly a major prob- 
i e m  for both bus and rail systems. Drunk and disorderly condl~ct 

also constitutes a major security problem in both situations. Both of 

these Offenses contribute to passenger perceptions of insecurity in  

the transit environment. 

Thus, secur i ty  design features should focus on preventing 

larceny and robbery l vandalism, and drunk and disorderly conduct. 

They should also help prevent situations in which ser ious assaults 
can occur. The appropriate countermeasures will surely differ 

depending on whether a bus. or rail system is being considered. 

The following sections will review what is known about transit 

crime in general and about the specific crimes of assault, robbery 
and vandalism. This information can then be used to help select 

appropriate crime countermeasures and station design features. 

B. SOME FACTS ABOUT TRANSIT CRIME 

Several well-documented generalizations about transit c r i m e s  

(see references 9, 10, 25, 26, 28, 29, 30, 38, 39, 41) are sum- 

marized beiox: 
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Table 2 

Total Transi t  Crime for Selected U. S. and Canadian Transi t  
Systems, 1977 (dala from SEMCOG, 1978) 

PART I PART II Local 
Offenses Offenses Ordinance 

Violations 

Row 
Totals 

Rail only or bvs and rail 

MBTA 
CTA 
MUCTC 
NYCTA 
SEPTA 
Pi t tsburgh 
MUNI 
TTC 
New Orleans 
PATH . 
BART 
Seatt le 
MVRTA 
PATCO 
TNJ 
Column Totals 

1,660 5,123 - - -  6,783 
2,208 1,107 - - -  3,315 

207 1,927 1,428 3,562 
4,864* 3 , 9 8 4 *  561" 9,409* 

230 573 90 893 
76 •1,632 - - -  1,708 

6 4 8  1,538 - - -  2,186 
410 969 650 2,029 
179 332 42 553 
122 424 2,004 2,550 

1,262 2,508 2,814 6,584 
58 1,235 71 1,364 
3 . . . .  85 27 .-115 

236 786 19 1,041 
~ 22 . . . . . .  22 

12,185 2 ~  ~ * *  4g ,114  

Bus Only 

Baltimore " 136 1,914 
Atlanta 28 681 
Buffalo 61 850 
Dallas 0 47 
Detroit  175 812 
K a n s a s C i t y  2 64 
Miami, Florida 227 321 
Milwaukee 22 5,725 
Minneapolis 236 117 
Oakland (AC) 118 1,237 
Ottawa 1 43 
Port land 195 659 
Quebec 1 325 
Rochester  1 304 
San Diego 0 1,112 
~,v~,IATA 101 121 
Column Totals 1,304 14,332 

* NYCTA data is in  terms of open complaints only. 
**Totals based on incomplete data 
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204 
80 
64 

. 286 
55 

292 
60O 

0 
550 
225 
64 
70 
27 

1 2 7  
8 

2,652** 

2,050 
913 
991 
111 

1,273 
121 
840 

6,347 
353 

1,905 
269 
918 
396 
332 

1,239 
230 

1 ,2972gg 
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Table 3 

Frequency  of Occurrence of Selected Crimes ort U. S. and Canadian 
Transi t  Systems in 1977 (data from SZMCOG, 1978) 

Serious Van- Drug 
Robbery  Assault  Larceny dalism Laws 

Drunken- 
ness and 
Disorderly 
Conduct 

? 

Rail only or rail and bus 

M B T A  221 
C T A  472 
M U C T C  37 
S E P T A  62 
Pittsburgh 13 
MUNI  46 
T T C  15 
New Orleans 16 
P A T H  39 
B A R T  37 
Seattle 4 
MV.R T A  0 
P A T C O  27 
TN]  13 
Column Totals ~ 2  

Bus only 

147 
82 

6 
0 
0 

36 
98 
17 

• 13 
16 
27 
0 
8 
0 

447 

Baltimore 6 3 
Atlanta 2 II 
Buffalo 3 18 
Dallas 0 0 
Detroi t  54 63 
Kansas City 0 0 
Miami, Florida 18 73 
Milwaukee 0 5 
Minneapolis 3 26 
Oakland (AC) 14 50 
Ottawa . . . . . .  
Port land 1 4 
Quebec 0 1 
Rochester  0 • 0 
San Diego. 0 0 
WMATA 28 19 
Column Totals -T2-9 273 

'L 

,. 7;. 

1,106 
1,638 

143 
71 

8 
5O8 
272 
141 

65 
89O 

25 
0 

134 
0 

127 
15 
39 

0 
5O 

2 
135 

15 
137 

50 

190 
0 
0 
O 

46 

19 

"i 

300 

397 
297 
555 
48O 
272 
156 

68 
~ 549 

971 
75 

329 

4,4~g 

561 
151 
683 

15 
552 

51 
189 

5,400 
14 

371 
0 

244 
3OO 
215 
339 

58 
9,143 

36 

8 
0 

25 
24 
62 
ii 
46 
57 
i0 

1 
0 

6 
218 

6 
0 

34 
0 
4 

100 
0 

30 
0 
2 
0 
2 

19 
3 

424 

2,995 

273 
124 
377 
746 
188 
37 
96 

379 
87 
0 
0 

1,232 
231 
124 

29 
209 

0 
104 
200 

59 
595 
15 

149 
10 
5O 

480 
24 

3,511 
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I. Crime levels vary  foi" d i f ferent  par ts  of the t ransi t  s y s -  

tem. Crime in t ransi t  stat ions is reldted to neighborhood crime: 

stat ions in high crime areas general ly exper ience high levels of 

t rans i t  crimes. 

2. Crime levels vary  over time. There are ce,:tain times of 

the day,  clays of the week, and periods of the year  when crime 

levels are high. Assaults are most likely dur ing the ever,ing rush 

hour ;  robberies are most common on Fr iday and Saturday- n ights;  

and suicides are preva lent  dur ing holiday periods -especial ly,  the 

Christmas season. 

3. Most t rans i t  criminals are young,  and mosl: con~mlit their  

crimes in t h e i r  own neighborhoods.  Trans i t  crimes usual ly involve 

two or more perpet ro tors .  

4. The r isk of t ransi t  crime to the individual varies from one 

city to another,  as does the likelihood of being a victim in or out of 

the t rans i t  system. Thrasher  and Schnell (25) computed the r isk of 

being involved in a criminal inc ident  to be twice a s  great  while • using 

an urban t ransi t  system as in a non- t rans i t  si tuat ion. Shellow et a]. 

(29) found the likelihood o f  being victim to a robbery  about 1/3 as 

g rea t  in the Chicago t rans i t  system as in the rest  of the c i ty.  A 

SEPTA study found the r isk of crime in the PhiladelPhia subway to 

be at about the same level as walking the s t reets  of the city (13). 

5. Most crimes in urban rapid rail systems occur in thf: 

t rans i t  stat ion, not on the vehicles. If a crime is committed in a 

stat ion, the, o f fender  leaves the t ransi t  system at that station - the 

t ra in is rare ly  used to make an escape. If an incident does occur 

on a t ra in,  the criminal exits the system through the next  stat ion. 

6. Di f ferent crimes occur in d i f ferent  si tuat ions. Crowded 

stat ions facil itate picking pockets,  while isolated, empty stations 

permit muggings or rapes to occur.  A station may have adequate 

protect ion against robbery ,  but not against  assault .  
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In ~he next few Sections, information on types of crime and 

specific crimes that often occur in transit  environments is reviewed. 

The station planner may se lect  di f ferent design alternatives depend-  

ing on the particular crime problem anticipated at a given station 

site. 

C. TYPES OF CRIME 

Jacobson, Richards, Leiner, Hoel, and Braden (11 ) rev iewed  

four categories of crimes likely to occur in rapid transit systems: 

1. Crimes against persons (assaul t ,  bat tery,  rape, murder,  

mugging, etc. ) 

2 . . . .  Crimes against persons' property (picking pockets, purse 

snatching, robbery, etc.)  
3. Crime aga ins t  system property (burglarY, vandalism, fare 

evasion, trespassing, etc.)  
4. Crimes against the public (drunkenness,  disorderly con- 

duct,  drug law violations, sex offences, suicides, etc. )  

Each of these types of crime has a different method of operation and 

a different eliciting situation. For each category, Jacobson et al 
constrocted examples of typical and extreme situations in which the 

cr ime could occur. These descriptions ( "scenar ios" )were  evaluated 
by transit police chiefs, and revised in l igh t  of their comments. 

The scenar ios provide a basis for security planning. They are the 

situations one must plan to prevent in desig'aing a station or plann- 

ing security procedures. 

The crimes within categories vary in serieusness and likelihood 

of occurrence. Rape, for example, is very serious, but is quite 

rare.  Nuisance offenses -kids running in the trains and on the 

platforms, disorderly conduct, harassment, smoking, graffit i, etc. - 
are very {requent but not serious. However, these latter offenses 

convey the impression of disorder and' insecuri ty. Their occurrence 

suggests to users that aspects of the: system are not under control 

by the authorit ies. If minor offensesl a r e  allowed to happen, major 

ones Could also occur. 
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Another important distinction between crimes is in terms of 

their motivation or the eliciting situation for them. There are crimes 

of intention (someone sets out  intent on committing a crime) and 

those of opportunity (a situation develops in which the crime is 

possible). There are also crimes for profit and tl~ose of passion o r  

impulse. Picking pocket s is generally Premeditated and is done as a 
living (for profit). Purse snatching is more impulsive and opportun- 

istic, though still for monetary gain. Crimes of violence and aggres- 
sion a re  usually impulsive and situation-specific, although some, like 
rape, are probably planned or at least •contemplated before the 

appropriate situation presents itself. 

All crimes require a conducive situation in order for them to 

occur at all. Some crimindls seek out these situations, others are 
just temr, ted when the  appropriate situation develops. Crimes for 

profit usually • involve the perpetrato r looking for an opportune 
situation: both pickpockets and purse snatchers tend to seek crowd- 
ed environments. Mugging and rape would be facilitated by isola- 

tion; ideally, only the victim and criminal(s) would be•present .  
Aggressive acts (assault, etc.)  are often tr iggered by crowded 

situations; the violence or aggression seems to be released in such 

situations and the crowding often leads to frustration and physical 

discomfort - both of which may lead to aggression. 

Crimes of aggression and crimes of opportunity can probably be 

controlled by appropriate environmental engineering. Those crimes 

whose perpetrators are likely to circumvent countermeasures are the 
ones :which are profitable. In the following sections~ more detailed 

descriptions are given of three common transit crimes. 

1. Assault anA_Batt.ery 

~,ssault and battery are the most frequently occurring crimes 

against persons. The Carnegie-Mellon University study of batteries 

in the Chicago transit sysiem (30) reached several conclusions: (1) 

Batteries occur most frequently during t h e  evening rush hour (5:6 
p.m.)  and are common during the period from 4 to 10 p.m. Few 
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batteries occur in the morning or early afternoon. (2) Over half of  
the reported batteries involved a single offender,  but a substantial 
fraction of the remainder involved gangs of four or more offenders.  
(3) Batteries are fairly uniformly distributed over days of the week, 

but  there is a sl ight p e a k  on Wednesdays and T h u r s d a y s .  (4)  ~. . 
Batteries occurred most:often on  s£ation Flatforms. (5) Most batte!:- 

, :  . " • .  • . i ~ - . - .  

ies did z~ot involve weapons. " ~ :  

There appear to be two types  o f  assault  and battery incident'~ . . . . .  ~ -  • f "  

one involving altercations lbet~veen passengers  (lone perpetrator ,  lone i . i :~ 

victim) during periods of 'high "congestion (rush  hour) ,  the ~0ther . : : :  
apparently a youth gang phenomenon ( four  Or more p e r p e t r a t o r s , a  : _ 

single •victim) •. The first type of incident often doesn't i n v o l v e  
people who would usually be identified as criminals, b u t  rather 

normal people who become aggress ive  in frustrating situations. 

There is a large literature on the psychology of aggress ion,  

and a variety of factors have been identified which promote aggres-  

s ive behavior. Goldstein (31) dist inguishes  between long terra-and 

short term factors  associated with aggression and nonaggression,  and 
between characteristics of the environment or situati°n and those of 
the person or actor. People differ greatly in their propensit ies  

toward violence and aggression.  Nonviolent people are gene.'ally 
able to delay gratification; they have  positive regard for others a n d  

can take the perspective of another person; they view aggressio n - 

negatively,  and have a well-developed sense of self ( individuation) 

. . . . .  and an inclusive sense of .group ("we"'); and they function at a high 
".level  of moral development. . .  People predisposed toward violence are 

~impulsive, function at a io,~: levell of .morai development,  have p o s i t i v e  

f e e l i n g s  about aggression and h o g s t i r e  views o f  the targets for that 
• aggression,  and ha';e a limited regard for self-or :soc~,al e v a l u a t i o n  

' (deindividuation).  These long term attributes o~ people help explain 

w h y  different people react to the same situations in d i f f e r e n t w a y s .  

The situational and environmehtal factors which promote or 

prevent aggression and violence are important  for design purposes .  
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Aggress ion is f requent ly  a resu l t  of f rus t ra t i on ,  o ther  aggress ion ,  

and annoyers  (32). Frust ra t ion resu l ts  from thwar t ing  or i n te r fe r r -  

ing with some behavior ,  from removing sources of re in fo rcement ,  and 

from confl ict.  Missing one's t ra in,  encoun te r ing  a mal funct ioning_ 

fare card m a c h i n e ,  or being pushed  aside at  a tu rns t i l e  are all 

sources of • f rustrat ion.  :. : .  

Aggress ion f requent ly  resu l ts  from pr ior  aggress ion .  I f  Some- 

one shoves y o u  out  o f  the way, you may well retal iate.  An ind iv id-  

ual who has been involved in one al tercat ion is l ikely to par t ic ipate 
in another .  

The th i rd  class of factors p romot ing  aggress ion  arc annoye rs .  

These may be ei ther  physical or social factors.  •Thus, an a r ray  of 

i r r i tan ts  i like noise, heat•, in tense l ight ,  unp leasant  odors ,  d i r t ,  

v ib ra t ions ,  and extreme motion:; help to develop a tendency  toward 

aggress ion .  Social factors promoting aggress ion  include crowding,  

being close to disl iked or  negat ively- .valued persons ,  be ing  exposed 

to object ionable behaviors and appearance by o thers .  These physical  

and social annoyers  help create a predispos i t ion o r  tendency  toward 
aggress ion .  

A t rans i t  user  comes into the stat ion env i ronment  with some 

tendency  toward aggress ion (perhaps  none,  p e r h a p s  a g r e a t  deal) .  

The t rans i t  env i ronment  and the user 's  in teract ions with o thers  in 

that  env i ronment  can help p reven t  or promote an aggress ive  en- 

coun te r .  If the env i ronment  is p leasant ,  uncrowded,  and nonin-  

t r us i ve ,  and if people are f r iendly  and cooperat ive,  then even if t h e  

user  is initially hosti le, no inc ident  will resu l t .  However,  if the 

t rans i t  env i ronment  adds  onto t h e  f rus t ra t ions  and i r r i ta t ions of the 

day,  then a minor i no : t en t  may release the user ' s  aggress ions .  

This account of aggress ion is a thresho ld  model: a cri t ical 

level of a g g r e s s i v e  tendencies must be reached before an over t  act 

of violence occurs.  Cont r ibu t ing to one' t endency  toward aggress ion 

are the  long term personal pred ispos i t ions d iscussed above, imme- 

diately previous exper ience,  and physical -  and soci:Jl-situational 
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factors.  Assaults ere rare in t ransi t  envi ronments early in the day; 

the users  are f resh and few f rust ra t ions have developed; the situa- 

tional facLors don' t  matter • much. In the evening,  however,  the 

environmental factors add onto the f rus t ra t ions and problems of the 
day.  It is then that  minor incidents are elevated into major prob- 

lems. Another factor facil itating aggress ive behavior late in the day 

is the consumption of alcohol th rough the reduct ion of a person's  

normal inhibit ions. The anonymity of being in the rush hour crowd 

also functions to reduce inhibit ions and foster aggress ion.  Finally, 

darkness  functions as a disinhibi tor (33); poorly lit stat ions en- 

courage aggression.  

Against• all these forces propel l ing a g g r e s s i o n ,  the des igner  

must develop c o u n t e r f o r c e s -  factors promoting nonaggress ion.  Two 

major factors inf luencing nonaggression are the presence of an 
author i ty  f igure ( e . g . ,  a police off icer) and the awareness by the 

individual that  he can be identi f ied. Both of these factors argue f o r  
a well l ighted a n d  easily surveyed station, in ter ior .  Police Officers, 

if p resent ,  should be visible, a n d  t h e y  should be able to see through-  

out .the stat ion. Other means may be used to convey a sense of 

identif iabi l i ty and of available author i ty ;  prominent ly placed CCTV 
cameras may function in this manner - if stat icn users know they are 

being watched and believe tha t  an effect ive response can be made. 

In general ,  t ransi t  des igners should s t r ive for simple, pleasant 

stat ions. They should create environments which minimize confl ict, 

crowding,  f rust rat ion,  and uncer ta in ty .  " 

2. v ndO m 
.. All t'ransit systems appear to have problems with vandalism. 

For most systems, vandalism costs are minor , -  represent ing  a small 

f ract ion of the total system •operating costs. But f o r  several of the 

major t rans i t  systems, vanda l i sm  has reached epidemic proport ions:  

SEPTA in Philadelphia and the New York City t rans i t  auchority have 

exper ienced the most extensive vandalism d~mage. 
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The major types of des t ruc t ion  of sys tem p rope r t y  are (1) 

b roken  windows, (2) graf f i t i ,  (3) damage to s ta t ionary  faci l i t ies, and 

(4) damaged seats.  • Stoning moving vehic les,  shoot ing at vehicles 

and at tempts to derail t ra ins are a lso  problems in some cit ies. Seat 

damage is usual ly due to s lash ing,  :cut t ing,  or tear ing of the seat• 

fab r i c ;  l e s s  f requent ly ,  the •seat is b u r n e d  with c igaret tes  or l ight-  

ers .  Occasionally, seats are d isassembled  or torn from the floor. 

In thei r  su rvey  of crime and vandal ism problems on urban 

t rans i t  s ys tems ,  Th rasher  and Schnel l  (25) found that  total vanda-  

lism costs for 37 U. S. and 4 Canadian t rans i t  sys tems exceeded five 

million dollars in 197!. l-~rom th is  obse rved  f igure they est imated that  

total vandalism cos ts  for U. S. t rans i t  sys tems probably  fall in the 

$7.7 to $10 million range.  New York City alone repor ted  over  $2 

million in vandalism costs; SEPTA, $976,00~); and Chicago, $696,496. 

These three s y s t e m s  however,  repor ted  qui te d i f fe ren t  pa t te rns  of 

vandal ism cont r ibu t ing to these costs:  i:)r New York,  63% of the total 

costs wet._, inw)Ived with graf f i t i  damage whi le 21% were for damage 

to s ta t i0nary  facil i t ies. SEPTA a t t r i bu ted  38% of the i r  vandal ism 

costs to damage t o  s ta t ;o ,a ry  facil it ies and 27% to b roken Vehicle 

windows. In Chicago, 39% of vandal ism costs involved broken ve- 

hicle windows and 25% covered damaged seats.  --3oston, with 

$257,581 in vandalism costs,  spen t  44% of that  on damage to stat ion-  

ary  faci l i t ies. Thus while vandal ism is a problem for most t rans i t  

sys tems,  the nature  of the problem di f fers  accord ing I:o the par t i cu-  

lar system and probably to specif ic subpar t s  of any g iven system 
( i . e . ,  certa in stat ions or rou tes ) .  

. Vandalism is predominant ly  a youth  crime; o f fenders  are typ i -  

cally 11 to 15 years old. It is most of ten a gang act iv i ty  and is 

f requen t l y  though t  of as a form of play. Forms of ~,andalism become 

socially acceptable to a specif ic peer  g roup ,  and become [ads which 

are popular  at specif ic times and places. T h e  second common motive 

for vandal ism is revenge for some real or imagined wrong doing or 

in just ice.  Thus,  it may be committed as a react ion against  pre jud ice 
by members of minori ty g roups .  
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Wade (34) has analyzed the social processes involved in the acts 

of vandalism committed by 50 boys in Kansas City, Missouri. He has 
distinguished five stages in an act of vandalism: Stage 1 involves 
the group of youths coming together and searching for something to 

do. This situation often develops at a gathering p!ac e or hangout 
which is important to the group members. Stage 2 is when the 
suggestion of an act is made - someone comes up With a daring 

activity. Stage 3 requires Converting t he  rest of the group to the 

act ivi ty. Stage 4 is characterized as "joint elaboration of the a c t " .  

Here a sort of behavioral contagion takes place with "~he gang par- 
t ic ipat ion leading to hign levels of destruction and damage. Stage 5 
involves the part icipants giving meaning to the act and assessing it. 
They may regret  i t  or decide that it was appropriate (depending in 

part  of the consequences). A t  Stage 2 the importance of other acts 

of vandalism is apparent, if the group members know of prior epi- 

sodes of destruction, they are more likely to engage in similar acts. 

If one group receives media coverage, for "painting" a subway sta- 
tion, other groups are encouraged to do the same -often more elab- 

orately. Vandalism often serves as a test of skill and/or dar ing,  

and frequently involves competition. At Stage 3, the activity may 
be stopped by the group if it is resisted or belittled by group mem- 

bers. Thus, if the belief "vandalism is kid stuff" were voiced, that 

would probably abort the episode. Once the episode is underway, it 

may escalate rapidly beyond the original intentions of the group and 

have consequences not intended by them. 

Zimbardo (35) also studied the stages involved in acts of van- 

dalism and the conditions which fos te r  these acts. He abandoned 

cars on  the streets of New York City and Palo Alto, California, and 

then observed the activity around t h e m .  In New York., he witnessed 

the rapid and total destruction of the car - in  a few days, whi le in 

Palo Alto, the Car was untouched a week later, except that someone 

rolled UP t h e  windows when it s tar ted to rain. These two cities 

experience different "natural frequencies" of vandalism. Zimbardo 
noted that in New York,. one has a greater level of social anonymity 
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than in Palo A)to. This facil i tates the commission of acts of des t ruc-  

tion and aggression.  A c c o r d i n g  to Zimbardo's theory ,  an indiv idual  

will be less likely tO commit a crime or act of vandalism u n d e r  cir-  

cumstances which emphasize his individual i ty and identi f iabi l i ty.  

Converse ly ,  situations leading to deindividuat ion and anonymity will 

reduce inhibitions and promote criminal act iv i ty .  

Acts of vandalism will resul t  if this general  feeling of anonymity 

is coupled with some re leaser cues. In New York, such re leaser 

cues .were the mere. presence of a ca r  with no one around it. In 

Palo Alto, destruct ion of the car requ i red explicit modeling for 

aggressi0~, to  be released - when some people were seen smashing 

the car  with various tools, other  people joined in. This more ex- 

t reme situation - seeing others behaving dest ruc t ive ly  and the p r e s -  

ense of a crowd - was suff ic ient to elicit vandalism even where it 

was rare  behavior.  
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"Releaser cues" can include repor ts  of vandalism in the media,  

evidence of previous vandalism in a t ransi t  station or vehicle, 

graf f i t i  "marking" a station as par t  of the te r r i to ry  of a certain 

gang,  and so f o r t h .  Such .cues serve t o  incite vandalism in certain 

youths  and to make passengers uncomfortable. Thus,  t rans i t  au tho r -  

ities should repai r ,  clean up, and remove evidence of vandalism as 

quickly as possible. An obviously vandal ized stat ion is an invitation 

to f u r t he r  vandalism. 

Attempts to p revent  the dest ruct ion of system p roper ty  have 

focused mainly on installing indestruct ib le f ix tures and sur faces.  

Thus ,  vehicle windows made of acryl ic and polycarbonate materials 

are now. available. These are more res is tant  to breakage than stan- 

dard safety glass. Tradit ional soft ,  padded seats are being replaced 

with hard~ molded f iberglass seats.  Such seats are hard to dest roy  

but  are often targets  for graff i t i .  Some manufac turers  are of fer ing 

fabr ics which are resistent  to cutt ing and  tear ing and are hard to 

deface. Attempts to control graff i t i  have included developing new 

materials, coat ings,  and solvents.  
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In a t ransi t  system with a par t icu lar ly  acute graff i t i  problem 

(SEPTA) special police units have been depluyed to deal with the 

"graff i t i  ar t is ts" .  T h e  resort ing ar res ts  and convict ions have great -  

ly reduced the product ion of graff i t i  - at least temporar i ly .  Other 

m,micipalit ies have tr ied community relat ions program.~, school pre- 

sentat ions,  and cooperation with school and cour t  author i t ies in 

dealing with vandalism. 

The Southeastern P e n n s y l v a n i a  Transpor ta t ion Author i ty 

(SEPTA) h a s  also dealt in an innova t i ve  manner with the problem of 

s t o n i n g  and attempted derai lments of t r a i ns  ( 3 6 ) .  Helicopter sur-  

veil lance of t he  t racks  and system proper ty  has helPed locate poten- 
t ial: 'offenders and direct  ground patrois to them. Th i s  demonstrat ion 

project  r e s u l t e d  in the apprehension and a r res t  of s e v e r a l  youths 

t respassing on SEPTA proper ty  and/or  stoning the t ra ins.  

Extreme ant i-vandal ism measures are quite expensive.  Clearly, 

the system planner must evaluate how ser ious Vandalism will be and 

decide ~: le ther  the costs of Special materials and f ix tures is  iust i '  

f led. Since vandalism, like other crimes, tends to be fecused or. 

par t icu lar  stations and reu tes ,  ex t reme countermeasures should be 

necessary  for only part  of the t ransi t  system. 

3. Ro_bbecy 

There are two main classes of robbery  in the t rans i t  system: 

1. robbery of passengers 

2. robbery of toll booths 

These a r e  separate offenses and are corcalfitted by d i f ferent  kinds of 

criminals~. . 

The :land Corporation study of crime in the New York subway 

system (37) found that passenger  robbers tend to be schooi age 

chi ldren,  operat ing in the hours just af ter  school le ts  out,  whereas 

toil bo01th robbers tend to be older,  more exper ienced criminals. A 

toll booth robber i~; likely Io use a weapon (usual ly a gun) m corn- 
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mit t ing his of fense,  but  general ly  the robbery  is accompl ished with 

no v io lence. However, robber ies of p a s s e n g e r ~  of ten involve vio- 

lence. . 

As a . r e s u l t  of t h e  Chicago sl,ady of t rans i t  crime (30),  several  

conclus ions were reached concern ing robber ies :  (1) Most . robber ie- ;  

occur  on the stat ion platform; few occur  on the t ra ins .  (2) Robber -  

ies genera l ly  occur  in the e v e n i n g .  They are most f r e q u e n t  on 

Fr iday and Satarday  n ights .  (3) Robbery vict ims tend to be alone; 

robber ies  a r e  of ten commi t ted  by 2 or 3 you ths .  (4) Passenger  

robber ies  involve small amounts of money• (usual ly  a round $20), 

c red i t  • ca rds -and  jewelry; toll boo th  robber ies  typical ly involve over  

$100 in cash. (5) Weapons were used i n - t h e  majori ty of repor ted  

robber ies .  

T rans i t  robbery  clearly has f inancial gain as its incent ive.  The 

toll booth robber  plans his crime and has t h o u g h t  out  his t iming, 

approach ,  and escape. Passenger  robber ies  may be more impulsive 

and oppor tun is t i c ,  and thus more dependen t  upon a conducive s i tua-  

t icn.  An especia'.ly at t ract ive tarciet (a passenge r  wko is known to 

have lots of cash) may precip i tate a robbe ry .  

D. THE CRIMINAL'S PERSPECTIVE 

People :in general  have be!iefs about  the  condi t ions which facili- 

tate cr ime; so do criminals. The criminal seeks an env i ronment  in 

which he can perform a ser ies of act iv i t ies with re!at ive ease and 

wi thout  in te r fe rence.  These ac t i v i t i es  inc lude (1) locat ing a ta rge t  

(person  or machine, source of gain or g ra t i f i ca t ion) ,  (2) su rvey ing  

the env i ronment  to assess r isk  and probable success ;  (3) assess ing  

escape routes  and relat ive ease of escape,  (4) l ining up the vict im, 

p repar ing  for the crime, (5) z_ctually committ ing the cr ime, (6) 

escaping the premises,  and (7) if necessa ry ,  ge t t ing  r id of evider.ce 

or incr iminat ing possessions ( i . e . ,  c red i t  ca rds ,  ident i f icat ion 

mater ia l ) .  
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The criminal thus needs to act on a series of perceptions and 

decisions. He will assess the situation and decide to commit the 

crime if (a) he thinks he can pull it off (based on his analysis of 

the situation), (b) he thinks it will be worth the effort (analysis of 

the victim, what is the probability of gain?), (c )he thinks there is 

little or no chance of his getting caught (analysis of security• 
response), and (d) he thinks there is a small chance of later identi- 

fication, apprehension, conviction, or other bothersome conseq uen~ 
ces. A related analysis of criminal decision processes was presented 

by the Westinghouse group in their OTREP model in which an oppor- 

tunity for committing a crime is viewed in terms of the target, risks, 

effort, and payoff (42). 

If it is assu.ned that there are conditions which, through their 

effects on the criminal° facilitate the commissicn of a crhne, then by 
eliminating or reducing such conditions, it should follow that the 

probability of crime occurrence will be reduced. A basic premise in 

severa~ views of crime is that the criminal does not wish to be iden- 

tified. If this is so, then any countermeasure designed to emphasize 

his visibility and identifiabilit¥ will be effective in preventing crime. 

Good station lighting, easy surveillance, and CCTV monitoring (or 

police presence) will serve these goals. 
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III. THE PASSENGER'S PERSPECTIVE 

A. PERCEIVED SECURITY 

What determines how secu re  a passenge r  or user  feels while 

u s i n g  the t rans i t  system? Richards and Jacobson (9) have developed 

a p rocedure  to rep resen t  the var ious fac tors  inf luencin~ perce ived 

secur i t y .  ThOSe factors were classif ied as ;(1) person fac tors ,  (2) 

stat ion factors,  (3) si tuat ional fac tors ,  (4) secur i t y  response fac- 

to rs ,  and (5) genera l  system reputa t ion .  Perceived secur i t y  is seen 

as resu l t ing  from the combination oi all these  fac tors ,  as rep resen ted  

in F igure 1. The par t icu lar  : funct ion deve loped by Richards a n d  

Jacobson is a. s imple  l inear combinat ion .of all the inpu t  fac to rs . .  In 

the p resen t  context ,  • the form of t he  combinat ion ru le is not cr i t ical ,  

bu t  only an awareness of t h e  kinds of var iables that  inf luence per-  

ceived secur i ty .  

Character is t ics  of the person who is us ing the t rans i t  sys, t.em 

will infh,ence thei r  level of felt secur i ty :  men in general  feel more 

secure  than women, younger  persons more than older ones;  persons  

in poor health or with handicaps worry  about  secur i t y  more than tee 

able-bodied;  and persons who use t rans i t  rare ly  are more concerned 

with secur i ty  than those who use it f r equen t l y .  Thus ,  perce ived 

secur i t y -may  depend on the sex,  age,  hea l th ,  and expe r i ence  of the 

passenger .  System des igners  and p lanners  can ' t  control  the type of 

people using the system, bu t  certain des ign fea tu res  could be incor-  

pora ted  if a stat ion were likely to be used by predominantly: o lder 

pe rsons ,  or by a large number  of hand icapped t rave le rs ,  or fore ign 

v is i tors ,  etc. The des igne r  can ant ic ipate special g r o u p s o f  users  

li~-.ely .to pass th rough  any p a r t i c u l a r  stat ion and make the necessary  

des ign  ad jus tments .  

Variables which descr ibe the env i ronment  of t h e  t rans i t  stat ion 

were d iscussed in sect ion IC. They inc luded physical  aspects  of the 

stat ion ( l ight ing,  c leanl iness, maintenan.7::., , age of s tat ion,  l e v e l  of 

sensory  aggravat ion ,  and vis!bi l i ty) a n d i c h a r a c t e r i s t i c s  of the area 

and ne ighborhood su r round ing  the t rans i t : s ta t i on .  
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Figure 1. Components of a Model of Perceived Security 
(Source: Richards and Jacboson (9)) 
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Situational variables character ize the temporary interact ion of 

the person .wi th the t ransi t  environment.  Such variables may be 

personal ,  social, or physical.  Personal var iables re fe r  to the situa- 

tion as perce ived by the person; the stat ion may be familiar or 

unfamil iar, t h e  tr ip may be novel or hab i tua l ,  and the person 's  

general  concern for secur i ty  may be high or low. Passengers g e n ,  

eral ly feel more secure in familiar stat ions than in unfamil iar ones, 

and are more secure  making habitual t r ips than novel ones. Aware- 

ness of, or concern for, secur i ty  also inf luences the person 's  level 

of perceived secur i ty  in par t icu lar  s i tuat ions. 

Social variables are par ty  size - how many people are:: travel l ing 

with the person - and passenger  densi ty  - how crowded the station 

is. A moderate passenger  densi ty  would make passengers  feel most 

secure  - e i ther too many or too few other  individuals in the station 

will lead to insecur i ty .  Finally, the procedure  includes t h e  variables 

time of day and length and uncer ta in ty  of wait time. 

These eight situational indices are:.combined into a single com- 

ponent  ref lect ing how secure the •passenger feels as a resu l t  of the 

situation he is in. 

The SECURITY RESPONSE provided by the t rans i t  system also 

helps determine how secure patrons feel. There  are basically two 

kinds of secur i ty  responses t rans i t  author i t ies might implement: 

official presence (manpower) or countermeasures  ( technology and  

hardware) .  Official presence might include armed police - contin- 

uous presence or patrols, other  system employees - t icket agents ,  

maintenance s t a f f ,  or none. Countermeasures could include CCTV, 

alarm and communication systems, audio monitors, or emergency 

phones.  How secure a person feels in response to countermeasures 

depends on whether he is aware of thei r  p resence and of how they 

work.  I f  the t raveler  doesn' t  know the devices are there ,  he won't 

feel any safer as a resul t  of them. 

The final component inf luencinq perceived secur i ty  is the gen- 

eral secur i ty  i~eputation of the t rans i t  system being used.  This 
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reputat ion will depend on the past h is tory  of the system as well as 

curr.ent media coverage. 

T h e s e  f ive components  are combined to yield a measure of the 

perceived secur i ty  expected of a par t icu lar  person in a given stat ion 

under  certain c i rcumstances.  

The procedure incorporates and systemat izes a large number of 

f indings regard ing perceived secur i ty .  These f indings have been 

repor ted by Thrashor  and Schnell (28), Fer rar i  and Trentacoste 

(38), Olsen et a l  (39) and Feldman and Velienga (40). S i e g e l  et el. 

(10) summarized and evaluated the resu l ts  of previous studies of 

perceived safety  and secur i ty .  They concluded that  ( 1 )  t rans i t  

c r i m e  dces seem to affect passenger  percept ions and r i d e r s h i p ;  (2) 

the importance of perceived secur i ty  var ies with the volume of crime 

in an area, t h e  availabil i ty of a l ternat ive modes of t ranspor ta t ion,  

and time of day; (3)  within a t ravel  mode, there  are di f ferences in 

• perceived secur igy  for d i f ferent  par ts  of the system; and (4) per -  

ceived secur i ty  does not ahvays ref lect  the object ive crime situation 

for a -sys tem.  However, Siegal did note that  people ar e general ly  

cor rect  in at t r ibut ing r isk  to d i f ferent  types of systems, d i f fe rent  

times of  day, and d i f ferent  parts of the same system. 

Aspects of this procedure were tes ted in a major s tudy involv- 

ing an older t ransi t  system in a large metropol i tan area (9).  Two 

t rans i t  stat icns were selected for physical  similari ty, location, and 

neighborhood socioeconomic charac ter is t ics .  At o n e  stat ion, changes 

in secur i ty  procedures and equipment were inst i tu ted:  CCTV sur -  

vei l lance o f  the station was under taken  while creat ing low employee 

densi ty  in the station itself.  This was the experimental• s ta t ion.  At 

the matched control stat ion, no changes were made. 

Surveys were d is t r ibuted to randomly selected households in the 

a reas -su r round ing  these two t ransi t  s ta t i ons .  .~, p re tes t  su rvey  was 

conducted at each site before any secur i ty  changes were init iated or 

announced.  Another su rvey  was done  at each site short ly  af ter  the 

installation of the equipment ~nd new p rocedures .  In both su rveys ,  
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the ta rge t  population included both users  and nonusers  of publ ic 

t ransi t  and var ious levels of age, sex,  and income. In addit ion to 

test ing aspects of the model of perceived secur i t y ,  the . resu l ts  of 

these su rveys  repl icated,  extended and formalized pr ior conclusions 

a b o u t  the ~:ole of secur i ty  in user  react ions to t ransi t .  

The major reason given by people for not us ing  t h e  t rans i t  

system was that it was unsafe ( insecure) .  Perceived secur i ty  d i f fer -  

ed for men and women (men rated the t rans i t  system as more secure 

than women did) and f requency of t rans i t  use ( f requen t  users  view- 

ed the sys tem as more secui~e than in f requent  users  and both ra ted 

it be t te r  than did nonusers) .  Personal secur i ty  was a major factor  

in deciding whethei ~ to use the : t ransi t  system for one third of the 

men and half of the women responding to the su r veys .  

Trans i t  users  felt more secure in their  home stat ions than i,l a 

central bus iness dist r ic t  stat ion, and they felt using t rans i t  at night 

was less safe than in the evening which was l e s s  safe than day. 

Eighty percent  of the men and 90°6 o f  the ~o~-:~en said ' that  there were 

times they were re luctant  to use public t ranspor ta t ion for reasons  of 

personal secur i ty :  the period from 7 p.m. to 6 a.m. was so ident i-  

fied by most of the respondents .  

Respondents  were asked about their  personal exper iences with 

crime on the t rans i t  systerr,: overal l ,  about  14% of them had Leen 

victhns of a .crime while using t ransi t ,  28% had wi tnessed a crime, 

over 70% had fr iends who were victims of t rans i t  crime, and over  80% 

feared that  they would be victims. 

There were changes in perceived secur i ty  as a resu l t  of the 

CCTV installation. Women repor ted that they felt moIe secure in the 

evening and at night following the. change,  while men felt somewhat 

less secure .  These findings were in te rpre ted  in terms of the initial 

salience of s e c u r i t y  as  an issue for men anti women: b e f o r e  the 

exper iment,  women were concerned with secu r i t y  as an i s s u e  and 

they Were aware of secur i ty  problems in the  system. When changes 

were made to control crime, women felt safer  as a resul t .  For men, 
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however ,  secur i ty  is not init ial ly an issue,  the' ]  fel t  secure  a l ready.  

The effect of the exper imenta l  change was to make secur i t y  sal ient  

for them - they d iscovered it as a •problem. 

Th i s  s tudy  clearly demonst ra tes  the impor tance of perce ived 

secur i t y  in  modal choice a n d  in t r a n s i t • u s e  pa t t e rns ,  i t  has also 

iden t i f ied  some ̀of the de terminants  of perce ived secur i t y .  Compre- 

hens ive  parametr ic  s tud ies of the p rocedure  d iscussed  above are now 

needed.  

B . .  USER ACTIVITIES IN THE STATION 

T h e  user  of publ ic t ranspor ta t ion  engages  in a sequence of 

act iv i t ies while in the system.  Each o f  these act iv i t ies h a v e  asso- 

c ia ted  with them a cer ta in level o f  r i sk ,  and o f  pe rce ived  r isk .  

According to One repor t  (30),  perce ived secur i t y  is least while 

en te r ing  and exi t ing the t rans i t  s ta t ion;  wai t ing for and r id ing  the 

vehicle were perceived as re lat ively safe.  Actual levels of r isk  are 

greate:~t while wait ing for the vehic!e or  when r idin. j  in i t .  Enter ing 

and exft ing the stat ion are relat ively secure  act iv i t ies.  

T a b l e : 4  was adapted from the : Car,'~egie-Mellon repor t .  The 

object ive data concern ing crime were used to develop t h e  secur i ty  

rank ing  for each of e ight  passenger  act iv i t ies .  Those act iv i t ies 

w h i c h a r e  object iveiy safest  ( ranks  = 4-8) all involve pu rpos ive ,  

d i rec ted movement on the par t  .of t h e  passenge r .  The th ree  rela- 

t ively insecure act iv i t ies requ i re  the user  to pause ,  h~si tate,  or  

wait.  Waiting time is exposure  t ime, and the less the wait ,  the safer  

the passenger  - in genera l .  Fare collection involves handl ing 

money,  but  also usual}y i n v o l v e s  in te rac t ing  with ano ther  person .  

T rans i t  criminals may use this act iv i ty  to i dend fy  ta rge ts  f o r  later 

crimes - on the platforra or in the t ra in .  

The t rans i t  des igner  should faci l i tate the rap id ,  pu rpos ive  

movement: o f  peopl e th rough  the s tat ion.  Whenever the user  must  

pause because he is co~fused,  uncer ta in ,  or  f r u s t r a t e d ,  he is a 

poten:tial target  for" a crlminal incident~ 
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Table 4 

Secur i ty  Ranks for Various Passenger  Act iv i t ies* 

Passenger  Act iv i ty Object ive Secur i ty .  Rank** 

Trave ls  to stat ion 

Arr ives at  stat ion 

Enters  stat ion 

Pays fare 

Waits for  vehicle 

Boards vehicle 

Rides on vehicle 

Exits vehicle 

Exits stat ion 

Trave ls  to dest inat ion 

N o t  ranked  

6 

4 

3 

1 

5 

7. 

7 

8 

Not ranked  

*Sourcc:  adapted from Carnegie-Mellon Un ivers i t y ,  1975 
**Ranked as 1 = most dangerous to 8 = least dangerous  
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The passenger needs control and predictability in the transit  

s tat ion,  tie should know, or be able to find out rapidly, what to do 

to accomplish each activity. Automatedinformati0n aids and fare 

equipment must work - r e l i a b l y  and correctly. If not, passengers 

will be confused, frustrated, and angry.  

While on the train or in the station, the passenger should 

experience a minimum of sensory aggravation. The environment 

should be as nonobtrusive a s  possible: pleasant, adequate l ighting, 

minimal noise, no odors or smoke, comfortable temperature and 

humidity, etc. The trains and  stat ions should be well maintained 

and kept in good working o r d e r .  Poor maintenance, obvious vanda- 

lism and graffiti, and non~orking equipment all convey to the pas- 
senger a lack of concern by t rans i t  m:thori'~ies. If the transit 

authority can't maintain its facilities, it is unlikely to provide ade-  

quate securi ty. 
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IV. CRIME COUNTERMEASURES 

A. T Y P E S  OF C O U N T E R M E A S U R E S  

There are many possible procedures, policies, design features, 

and technological devices which can function as crime counter- 

measures. The purpose of a countermeasure is to prevent crime 

and/or the fear of crime. Countermeasures may be divided into 

classes according to their focus: thus, they may focus on hardware 

and equipment, or personnel and operations, or design and environ- 

ment, or community relations and judicial policy (11). Examples of 

countermeasures of each type are shown in Table 5. 

The countermeasures of primary interest in this report are 

those that have implications for station design. Items from three of 

the categories in Table 5 !m pact on station design. The key ques- 

tions for security planning in station design are: 

i. Interior design: What should be the interior configuration 

of the station? What materials and construction techniques ~hould be 

employed, ~hat features should be .ncluded? 

2. Exter ior envi ronment :  Where should the stat ion be lo- 

cated? How should it be placed? How should its su r round ings  be 

des igned and ar ranged? 

3. Hardware and equipment :  What hardware  and  physical  

components should be buil t  into the stat ien or p lanned for? What 

des ign features are necessary  for ef fect ive use of the hardware? 

4. Manpower deployment:  How can the stat ion be des igned to 

insure  effect ive and eff icient use of personnel  and secur i t y  patro ls? 

Can stat ion des ign,  minimize the manpower requ i red  to p ro tec t  a n d  

secure  the :IFstem? 

The optimal set  of countermeasures to prov ide for a par t icu lar  

t r a n s i t  stat ion will depend on several  cons idera t ions ,  inc lud ing prob-  

able crimel, problems, available financial and manpower resources ,  

user  acceptance,  community acceptance,  re lewmce,  approp r ia teness ,  

and ef fect iveness.  Most o~ the coun te rmeasures  l isted in Table 5 
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-~.em to relate to the occur rence of crime. They are reasonable 

precaut ions in view of our ideas about  crime and cr iminais.  How- 

ever ,  only a few of them have been tes ted empir ical ly  - tha t  is, most 

have not  been subjected to exper imenta l  test  to determine thei r  

ef fects on actual and perceived secur i ty .  In some ins tances ,  the 

re levance of a countermeasure will follow from our  knowledge of the 

c i rcumstances typical of crime occur rences  as d iscussed in Section 2 .  

Some countermeasures  are appropr ia te  because of the i r  in f luence on 

perce ived secu r i t y  whether  or not they actual ly af fect  crime ra tes .  

There  are s o m e  proposed countermeasures  whose re levance is conjec- 
tura l .  

The next  two sect ions of this repo r t  d iscuss the e f fec t iveness 

and acceptabi , i ty  of selected coun te rmeasures  and out l ine the goals 

that  packages of  countermeasures shouhi  add ress .  The des ign 

implications of these secur i ty  goals will be n o t e d  

B. COUNTERI~IEASURE EVALUATION 

Few studies have examined the actual ef fects of coun te rmeasures  

on transit-, crime. Expeciments are in p rog ress  in Chicago and New 

York .to assess the impact of CCTV on t rans i t  cr ime. CCTV has 

p roven  effect ive in prov id ing secur i ty  it- indust r ia l  and mil i tary 

insta l lat ions,  and electronic secur i t y  devices tend to s u p p r e s s  crim- 

inal act iv i ty  in s tores and banks . . .  Screen ing devices have had 

marked success in a i rpor ts  for disarming, and de te r r i ng  potent ial  

h i jackers .  St reet  l ight ing has helped reduce crime in severol  c i t ies,  

and adequate l ight ing in shopp ing center ,  park ing  lots has cut  crim- 

inal inc idents and auto- re la ted of fensesl  The New York City c rack-  

down on f a r e  evaders  reduced other  crimes in the sys tem,  led to the 

a r res t  of many of fenders  wanted for p rev ious  cr imes, and a~parent ly  

thwar ted  some more ser ious criminal act iv i t ies.  

• The lack of data concern ing coun te rmeasure  e f fec t iveness  .is 

un fo r tuna te ,  and hopeful ly t rans i t  author i t ies  will per form the exper i -  

mental a n d  stat ist ical comparisons necessary  to evaluate newly imple- 
mented p rocedures  and equipment .  

I 
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Table 5 

CRIME COUNTERMEASURES ARRANGED BY TYPE 

I .  H a r d w a r e  and equipment countermeasures 

A."  Alarm systems 
B. Communication devices - phones 
C. 5*arveillance equipment 

. Closed c i rcu i t  teh,vision (CCTV)  
. Visual a~J audi tory moni tor ing 

3, Tel~view l le r l  '~ystem (TVA) 

O. Evidence gather ing  equipment 

|. Alarm aesir=ted ¢~meras 
Z. VideOtape 

E. Ent ry  control 

I. T~rnst i les ,  gates 
~. Presr reening r ider~ 
3. Autc~na(icaIIy sealed exi ts  

F. F~lre Hardening 

I. Exact change systems 
Z. Sealed farebox 

G. O~tectlon devices 

I. Metal detectors 
Z. Intrusion detectors 

I I .  Personal and  operations countermeasures 

A. Mar.;+o ~cr deployment 

I. Visible uniformed secur i ty  force 

a .  Pnhce al~a~s in stat ion 
(1)  l-*xe~ Iocat+on 
(2)  Station patrol led 

b. Police patrol  the $yslem 

(1)  Ral~dom patrols 
(2}  Red,l iar patrols 

B. 

(3)  Sdtur'ahon p~trols 
(4)  ~,-9 ba:rols (dog/man team) 

C• el, l ib clothe5 p(d,:e o|ficers 
d. Decoy teams 

2. Transi t  employees in station 

a. Ticket sel lers 
b, Concession operators 
c. Maintenance people 

Operations 

t. Station u,,der constant survei l lance 
2. Selective deployment of po;ice 
3. Frequent  scheduled service 
4. Fare collection po;icies 

a. Mult ip le t r ip  fare cards 
b. Time ~im~ted fare cards 
c. E~act change systems 

S. Variable vehlc le si /e 
6. P,~-~scheduled stops 
7. R¢,-out;ng capabi ldy 
8. Prevent ing fare evasion 
9. Aerial survedlance 

IV. 

Design and environment countermeasures ~ v O e ' ~  . ~  

a. In ter io r  d( .~gn considerations ~ < ~ / ~ %  

~. Ar~a eabdy +,llrv~yed by camera or person 
a. Good l igh t ing 
b. Ol~en space 
c. NO b~rr iers  or visual ob~ l ruc t lon ,  
d. Height- l l ra i led ~'ix t ures C O 
e. Transparent  ex ter io r  walls 

2. Control led passenger n~,~venlent 

a. Fare colb,ctlon ~t rn t r , ' nce  
b, Single er~trance/e~.iL area 
c. Specified t ra f f ic  flow pat terns 
d. Adapt ive space 
~. Cynical pl==ttorm Or Ioddlng area 

• Floatm d p!at;orms; eleva;ed gu+deways 

.t,. Control pa~eng r~  convenience services 

a .  Er;m~:~ate restrooms 
b. Control access to restrooms 
c. Sing;e person rPstroom~ 
d. [hm,n~t<~ concessions 
• Clu~l~.r ~•oncessiol~ 

4. ~V anage envl ronmvnt  

a At t rdc t ive ,  clean proper ty  
b. VandalprooI t~ir;ace~ and f i x tu res  
C. Easy md;nlerlance material~ 
d qtimate cc~:t co; 

5. Mm~mlz~ i~umber o| ~tatlon teve~ 

B. [x ter io+ design issues 

I .  Site ~*:lect~on 

a. High or low crime a r e a  
b Pro~;mdy t~ activlty centers 

~. tJse +nte0raled wi th  neighborhood act iv l t ie$ and 
$u r round ,~ ;  environment 

3. Ease of ,~cc~s 

a. ;hck up  anJ dehvery  zones 
b. PJrk*ng fa~ ;~!t;es 

4. L ight ing 
5. L~f~dSCdpi~g 

a. Perimeter bar r ie rs  
b. Natural  fence5 
c. Open a~ea between bu i ld ing  ~nd o u t e r  per imeter 

COmmlmity and .lUd~¢iat countermeasures 

A. Public relat~on~ 

1. ~ed;a prog~am~ 
~. Control pub+icit',' about inc idents 
3. Commun+t y retatlOl~S 
4. School programs 

B. Judicial pal ; t ie +, 

1, "Swift  and certa in iust ice" 
2. Prosecution of inciden',s 
3. Rapid processing of ";ourt cases 
4. Jud=clal d*spositlon of incidents 



• i~ i 

Jacobson et el. (11) convened a panel of ten judges to help 

evaluate a set  of crime countermeasures .  There  were six men and 

four  women on  the panel ,  and they var ied in age and thei r  familiar- 

i ty with t rans i t  secur i ty  issues.  All judges were well acquain ted 

with at  least one mhj0r urban t rans i t  system. 

The panel is ts were asked to evaluate the potent ial  e f fec t iveness 

of var ious countermeasures against  a set  of ta rge t  cr imes. The 

judges  d i d  the i r  ra t ings  independen t l y ,  and then the exper imenter  

agg rega ted  the •data us ing the most f requen t  ra t ing as the consensus  

of the g roup .  In fact,  8 or more of the t 0  judgments  usual ly agreed 

for a par t icu lar  countermeasure-cr ime combinat ion. Table 6 shows 

the resu l t ing  ra t ings  of the e f fec t iveness of each counte rmeasure  in 

combat ing each c r i m e .  An "X" indicates: tha t  the coun te rmeasu re  

would be very  ef fect ive against  the cr ime, a " / "  means it would be 

mode ra te l y  ef fect ive,  and a "0" means it would have no e f fec t iveness 

in p reven t ing  the crime•. 

The. ideal countermeasure  would be one that  had a s t rong ef fect  

on many c : i m e s  of d i f fe rent  t ypes .  Un fo r tuna te ly ,  most cot inter-  

m e a s u r e s  are effect ive aga ins t  a f e w  "~: • crlmes - usual ly  of a single 

type .  The coun te rmeasures  which are h igh ly  ef fect ive aga!nst  many 

crimes are mostly manpower in tens ive (v is ib le,  uni formed secur l t y  

force,  p resence of t rans i t  per.~:onnel, sa tu ra t i en  pat ro ls ,  and K , 9  

pa t ro ls ) .  The excep t i on  is C C T V  which is both widely ef fect ive and 

requ i res  relat ively litt le manpower.  Vari0vs o ther  communication and 

alarm systems would be moderately ef fect ive aga inst  a wide range of 

cr imes,  as  would the design fea tures :  ~ood l ight ing,  open spac t  

s ingle exits and adapt ive space.  Prescreen ing  r iders  would also be 

moderate ly ef fect ive in p reven t ing  most crimes a n d  very  ef fect ive 

aga ins t  some. 

Active survei l lance is the key to the e f fec t iveness of the man- 

power countermeasures  and of CCTV. The problem with an alarm 

sys tem is ~ that  someone has to act ivate it. Ei ther t h rough  ignorance 

or t h rough  fear ,  many people will f~il to t r ;gger  an alarm in an 
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T A B L E  6 

JUDGED E F F E C T I V E N E S S  OF CRIME C O U N T E R M E A S U R E S  • 

CRIMES ~z 
0 ASSAULT 

<(¢  B A T T [ R Y  

"~ ~" I'~OMIC IDE / 
MANSLAUGHTER 

Q 

t - - ¢  
~/~ I~' • ROL~B [ RY 

Z ~ { ~  PURS[ 1-(;NATCHtNG < L ~ ¢  

< I~" POCI~E T-PICKING 

STATION BURGLARY 

I~ I- ,:, R E EVASION 
, .'r:" , l "  O 

' a ~  VANDALISM 

~ZZ P F T I ' f  THEFT " 
"~o  
~ T F~ ESPASSING 

~'1 ARSON 

MISSILINGS 

~ - L L  

/ i  }/ ~ , . _ -  

O_LL 
~-LJ- 

DRUG LAW 
vl / j~.  A T IONS • / . . L L  

I,- 
w ~  SE~ CRIMES 
Z . a  I 

DISORDERLV 
CONDUCT / I / 

C O t ~ C E A L E D ~  
WEAl)Or'IS 

X = v e r y  e f fec t ive  
0 = no e f fec t .  

I ! 

I 
/ .  

0 o OL.O_.L..O L .o_J .  o I X  o o J o o o o o o o x I / 

agains t  the cr ime,  / = somewhat e f fec t i ve ,  
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emergency.  CCTV is a passive sys tem from the passenger ' s  pe rspec -  

t ive,  he doesn ' t  have to do any th ing  to benef i t  from it. Cont inuous 

CCTV survei l lance of a stat ion is the best  countermeasure  o ther  than 

hav ing  police p resen t  in the stat ion.  

• A second set  of quest ions about  coun te rmeasures  is w h e t h e r  

they  are acceptable - both to t r a n s i t  use rs  and to t rans i t  m~nage- 

mer i t .  The panel d i scussed  above also ra ted the "acceptance costs"  

associated with var ious coun te rmeasures .  A coun te rmeasure  w0u!d 

have high acceptance costs if it were object ionable and low accep- 

tance costs if it were acceptable.  Table 7 shows the group resu l ts  

for var ious countermeasures .  Thus ,  good l ight ing is not obiect ion- 

able to e i ther  in te res t  g roup ;  p resc reen ing  r iders  is h ighly object ion- 

able to both;  a n d  rest rcom res t r i c t ions  are  somewhat object ionable to 

r iders  but  acceptable to management i  CCTV and police pa t ro ls  have 

low acceptance costs;  ne i ther  r ide rs  nor  managers  f ind them object ion- 
able.  

~3t:.veral s tud ies have r e p e r t e d  resu l ts  from su rveys  a s k i n g  

t rans i t  users  what secur i ty  m e a s u r e s  they would favor or t hough t  

would increase the!r  perce ived secur i t y .  Fer rar i  and Tren tacos te  

(38) asked people to rank  e ight  possib le t rans i t  secur i ty  improve- 

ments .  " Increas ing t h e  number  of police at the stat ions" and "in- 

creas ing the number  of police in vehic les" were the two most p re -  

f e r r e d  a l ternat ives.  The th i rd  choice w a s  init iat ion of  a communi- 

cat ion network ,  followed (in rank o rde r )  by an alarm system and 
improved l ight ing.  

Respondents  in the Broad and Columbia Subway Development 

s t udy  (41', felt their  personal  secur i t y  would be most enhanced by a 

full time secur i ty  guard .  CCTV and an alarm SYstem on the plat form 

w o u l d  also PrOvide a h igh level of perce ived s e c u r i t y .  S e v e r a l  

des ign features  (be t te r  l igh t ing,  eden des ign ,  i and eliminating h idden 

co rners )  would resu l t  in s igni f icant ly  improved secur i t y ,  but  not as 

much as with the above th ree coun te rmeasures .  
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TABLE 7 

J U D G E D R E L A T I V E  COSTS OF.CRIME COUNTERMEASURES* 

COUNTERMEASURE 

Pre-Screen Riders 

Alarms & Sensors 

CCTV 

Voice Monitors 

Barriers 

Sealed Exits 

Fare Box Hardening 

Good L igh t i ng  

Open Stat ion 

Cl inlate Contro l  

Ad~p t i ve  Space 

A t t rac t iVe  Env i ronment  

Restroom Rest r ic t ions  

Sing le Exi ts 

Communi ty  Relat ions 

Police Patrols 

Vehic le Deployment 
St ra teg ies 

Canine Patrols 

i' Aer ia l  Surve. , lance 

Reduced Service 

Legal Sanct ions " 

Land Use Considerat ions 

T e l e v i e w  A le r t  Syste~a 

• SOurce: Jacohson, P,i(hards, 

Acceptance Costs  

Object ionable 
to T r a n s i t  

Riders 

H 

L 

L 

L+ 

L+ 

M 

L 

L 

L 

L 

L 
I 

M+ 

H 

L 

L 

Object ionable 
to T r a n s i t  
Opera tors  

H- 

L 

L 

L 

L 

L+  

L 

L 

L 

L 

L 

L 

L+ 

L 

M- 

L 

Monetary  Costs 

Capi ta l  
Cos t s  

M+ 

M 

M 

M 

M 

L +  

M 

M 

Opera t ing  
Costs 

H 

M 

M 

M 

L 

L 

L 

L+ 

M L 

M M 

M L+ 

M- M 

L M- 

L L 

L M 

L H 

M- M 

L+ H 

H H 

L L 

L M+ 

L 

H M 

L : l ow / l i t t l e  

L L 

L+ M- 

L M 

H L+ 

L L+ 

L M 

L L 

H : i l ig ! l  ' M : medium 
+ be t te r ,  - worse 

t e i o e r ,  Noel, and Braden (11) .  
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Shellow, Romualdi, and Bartel (29) also found that  .police pa- 

t ro ls  are viewed by t rans i t  users  as the most ef fect ive secur i ty  

measure .  They concluded that  the key to perce ived secur i t y  is the 

abi l i ty to get  help quickly in an emergency .  If the passenge r  feels 

he can get  ass is tance when it is needed ,  he will feel secure .  

All of these studies sugges t  that  user  acceptance is g rea tes t  for 

secur i t y  measures involv ing e i ther  p e r s o n n e l  in the stat ions or 

cont inuous survei l lance of the stat ions coupled with a response 

capabi l i ty .  The t rans i t  r ider  wants •secur i ty  measures which insure 

(1) a h igh probabi l i ty  of detec t ing an inc iden t ,  (2) a h igh prob-  

abi l i ty of ge t t ing  help when it is needed,  and (3) a fast  response 

t i m e  i f •ac t ion  is needed.  With Police or  t rans i t  employees in the 

s tat ion,  the help is already there  - response  time is minimum. With 

a communication or surve i l lance sys tem,  help is available bu t  re-  

n~eved. The success of such a system depends  on (1) the response 

time to inc idents a n d  (2) the f requency  and rap id i ty  with which 

inc idents  are detec ted.  

Monetary costs must also be c o n s i d e r e d  in se lect ing counter -  

measures and des ign ing a comprehens ive secur i t y  system.  Exact 

cost  f igures will depend on the speci f icat ions for a par t icu lar  in- 

stal lat ion. Changing economic condi t ions and rap id technological  

development  make precise cost f igures obsolete r a p i d l y .  

:lacobson et al. (11) asked the i r  panel  of judges to prov ide • 

est imates of the relat ive costs of the var ious coun te rmeasures  (as of 

1978). The judges re lated initial capital costs separate ly  from op- 

e ra t ing  costs.  The resu l ts  are p resen ted  in Table 7. Ideal ly,  one 

would like to implement coun te rmeasures  ,,,ith minimum costs of both 

t ypes ,  Unfor tunate ly ,  the most p re fe r red  secur i t y  measures  are not 

the o n e s  lowest on both k inds of cost.  CCTV has moderate capital 

and operat ing costs.  T h e  personnel  in tens ive measures are low in 

cap ! t a l  Costs, but  h igh  in operat ing costs.  These judgments  were 

made relat ive to each o ther  - compar ing the var ious coun te r -  

m e a s u r e s .  T h e  real quest ion for the s e c u r i t y  p lanner  and system 

j 
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management is how these costs  compare to t h ~ e  due to the real or 

anticipated crime in the transit system. A serious crime probiem will 
justify major expenditures to combat it. 

[ • , 
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V. PLANNING FOR STATION SECURITY 

The considerat ions which should guide secur i t y  p lanning and 

des ign have. been d iscussed in detail in the prev ious fou r  sec t ions . .  

The p resen t  sect ion ties those cons iderat ions toge ther  into a uni f ied 

set  of p rocedures  for d i r e c t i n g  and aid ing .the des ign process.  

Depending on when in the overal l  p lanning process secur i ty  design 

is cons idered,  these p rocedures  can be e i ther  a set  of guidel ines to 

inf luence design or a set of s tandards  for evaluat ing the a l ternat ives 

or plans developed by o thers .  Secur i ty  des ign should be cons idered 

from the beg inn ing of the overal l  p lann ing process .  It is both 

easier and less costly t o  • incorporate secur i t y  measures in the initial 

- .des iqn  phases.  Design fea tures  which may lead to c r ime.and vanda-  

lism cat: be eliminated early on ra the r  than des igned around or 

compensated for later.  

The secur i ty  p lanning process is r ep resen ted  as .a  l inear se- 

quence it: F igure 2. t{owever, each step in the pracess involves 

c o o r d i n a t i n g  d i v e r s e  inforination, and var ious in teract ions and i tera- 

t ions between s teps may be necessary  in pract ice.  

STEP 1. ASSESSING THE CUR•RENT SITUATION 

For e i ther  an exist ing or p lanned stat ion,  the f i rs t  s tep is to 

Collect o r  genera te  the re levant  information about  actual or proposed 

des ign : features, ne ighborhood charac ter is t i cs ,  and the s ta tus  of the  

stat ion in the overall  t rans i t  ne twork .  Design evaluat ion for an 

ex is t ing stat ion can be accompl ished using one or all of the proce- 

du res  proposed by Harris (23), the Univers i ty  of California (24),  or 

Richards et al. (9). Crime stati:;t.ics and repor ts  of inc idents in the 

stat ion should als0 be examined. S u r v e y s  of use rs ,  employees,  and 

area res idents  can a lso rew, q important  problems and concern..:. 

The design evaluat ion for a propos(:d or p lanned stat ion should focus 

on t h e  issues and features ra i sed  in the Harr is ,  BART, and 

Richards su rveys .  Thus ,  stat ion charac ter is t ics  which could contr i -  
2 . . . .  

bute to secur i ty  problems can be ident i f ied (see Table 8). 
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STEP I: ASSESS INITIAL SITUATION 

"EP'2: ANTICIPATE CRIME F 

STEP 3 : ESTABLISH SECURITY GOALS 
SELECT POSSIBLE 
COUNTERMEASURES 

~.~uTEP 4: EVALOATE POSSIOLE " 
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Table 8 

Assessing the c u r r e n t  s i tuat ion 

| °  

2. 

. 

4.  

. 

. 

7. 

Exist ing Sta t ion  

Design features 

Neighborhood 
characte~'istics 

Funct ional  
requ i rements  

Cr{me stat is t ics 
f o r  ne ighborhood 
for stat ion 

Exper t  inpu t  
police 
t rans i t  employees 
community leaders 

User interv iews 

Inc ident  repor ts  

Planned Stat ion 

" I °  

2. 

. 

. . . .  . 

• - 5 .  

Design features 

Neighborhood 
charac ter is t i cs  

Funct ional  
requ i rements  

Crime statisticS 
for neighborhood 

I npu t  from 
potent ia l  users  
Community res iden ts  
police 
bus inessmen . 

L 
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The stat ion location can cont r ibu te  to or help minimize c r i m e  

• problems.  Both the  ne ighborhood crime rate and the manner  in 

which the station• inter face s with the  community will inf luence the 

amount of crime to be expected in the stat ion i tself .  The secur i ty  
des igner  should obtain information rega rd ing  

1. Demographic character is t ics  of the area;  census in forma-  

t i o n :  populat ion dens i ty ,  e thn ic ,  age, and s e x  d is t r ibu t ions ;  socio- 

economic indices - inc luding pa t te rns  of changes over  time; level of 
unemployment.  

2. Neighborhood crime s i tuat ion;  as ref lected in police re- 

cords ,  crime stat is t ics ;  the percept ions ,  impressions and opinions of 
police, res idents ,  and bus iness people in the area.  

3. Special area character is t ics ;  is the area u rban ,  subu rban ,  

r u ra l ;  is the ne ighborhood pr imari ly res ident ia l  , .business , indus-  

tr ial ;  are there speciai facil it ies which will be served by the t rans i t  

s tat ion:  schools, hospitals , a stadium, civic cen te r ,  or coliseum, a 

fac tory? Special problems can be anti.c!pated for cer ta in faci l i t ies: 

Hospitals: have personnel  a r r iv ing  at all hours  with some shit~ts 

coming in at n ight .  Schools cause pred ic tab le  morning and af ternoon 

peak traf f ic per iods.  Stat ions near  jun ior  and senior  h igh schools 

may have special problems.  Factory si tes will have special secur i ty  

needs o n  paydays ,  and may cause changes in System use pa t te rns  

du r ing  p e r i o d s o f  extensive ove r t ime  work.  Stat ion aecur i ty  pro-  

cedures  must be des igned  to handle peal< t raf f ic per iods as well as 

be adjustable for reduced traf f ic at o ther  t imes. 

4. In ter face:  how does the stat ion in tegra te  with the sur -  

round ing  area? Station ent rances should c o n n e c t t o  safe areas.  The 

en t rance :should not connec t  to a place people are afraid to go. 

Proximity to juveni le hangouts ,  l)ars, skid row, and areas of known 

professional  crime act iv i ty should be avoided.  Ent rances near  s tores 

and Shopping.  cen ters ,  busy s t ree ts ,  etc.  are usual ly  des i rab le .  

52 



: !  

l: 

I 
The s ta tus  of the stat ion in the overa l l  t rans i t  network will 

in f luence its potent ial  secur i ty .  Is t h e  stat ion a pr imary in ter face 

with o ther  t ravel  modes? Is it a major t rans fe r  terminal? is ft an end 

of the line stat ion or an • intermediate stop? Is it a major act iv i ty  

cen te r ,  a pr imary collection or d is t r ibu t ion point  for a key bus iness 

or i ndus t r y?  " . 

What points are connected to the stat ion;  do the connections 

p resen t  any inheren t  problems? 

STEP 2. DOCUMENT OR ANTICIPATE CRIME PROBLEMS 

The s e c u r i t y  des igner  imust ident i fy  probable or actual crime 

,problems and thus  isolate po ten t ia l  secur i ty  needs .  For ex is t ing 

s ta t ions,  these problems should be  ev ident  from actual data.  For 

p lanned stat ions,  they must  be an t i c i pa ted  f rom knowledge of the 

condi t ions for crime and the characteristics of the stat ion ne ighbor -  

hood. An area with a large teenage populat ion and a h igh unem- 

ployment rate will likely have problems. A ne ighborhood of mostly 

re t i red  peop ie  is unl ikely to exper ience ,much vandal ism or g r a f f i t i .  

Area police can often prov ide valuable information about  what  crimes 

might  be expected at var ious potent ial  stat ion s i tes.  

STEP 3 ESTABLISH SECURITY DESIGN GOALS AND 

SELECT POSSIBLE COUNTERMEASURES 

The secur i ty  design goals will be s ta tements  of what the de- 

s igner  wishes to accomplish via coun te rmeasures .  These goals will in 

pa r t  depend cn the crime problems which are ant ic ipated at a g iven 

stat ion.  Table 9 p resen ts  a list of zecur i ty  des ign goals and poss '  

ible means Of achieving them. The ideal s t ra tegy  is to assemble  

packages of countermeasrues which complement each other  and m u -  

tual ly permit  the achievement of mult iple goals. The des igner  will 

genera te  sets of countermeasures and stat ion design features  to 

comb'at var ious high probabi l i ty  pa t te rns  o f  criminal act iv i ty .  The 

countermeasures  may be general  (aimed at reduc ing  several  types of 

cr ime) or specif ic (to combat a part icu' ,ar problem like gra f f i t i ) .  
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TABLE 9 

SECURITY DESIGN GOALS 

I .  Insure  adequate surve i l lance Of' stat ion in ter io r  

A.  Police or CCTV in s ta t i on ,  
B.  High v i s i b i l i t y  

I. Users should be av.',irL, that  they can be seen 
2. Police should  be v t s l t l e  
3," Secur i ty  equipment  should be v is ib le  . 

C. Good l i gh t i ng  - ~ed-Hgh ted  in ter io r  and ex te r io r  
areas 

D. Direct l ine of s ight  to al l  areas of stat ion 

I. • NO obst ruc t ions 
2. NO separate spaces, secluded areas, or cul de sacs 
3. ' No dark  corr~ers, isolaled regions, or  places to 

h ide or ivmp Cut (rein 

E. Transparent  or t rans lucent  doors and /o r  wal ls wherever  
possible 

I I .  Contro l  access and egress 

A . '  Li'ni~ stat lon access to passengers 

I, ,Requlre payment to enter stat ion 
2. .  Max,mize p ropor t ion  of stat iun that  is pa id  

area 
3. Deter entry of nonusers 
4. Prevent fare evasion 

B.  Have er, t r~r ,c~s and exi ts under  surve i l lance 

t. " ~y  CCT ~" 
2. By tr,~r.sit police 
3. By fare collectors 

C. Provide detection devices 

I. ' For u rwa r ran ted  in t rus ion  
2. For unwanted objects: weapons, spray cans 

D." Minimize tl~e number  of entrances and ex i ts  

I.  Single access/egress area 
2. Absence of multiple escape rmltes 
3/ Prevent  easy exi t  by cr iminal  

E. Insure easy access and •egress t~y police 

I. Pass cards 
2. Special opening devices 

I I I .  Minimize exposure time 

A. Minimize wa lk ing  t ime and distance 
B. Limit  processing time 

l ,  .Working, fare card machine 
2. Presor ted change 
3. Well rehearsed in format ion 

C. Mi~imize wa i t ing  time 

I. Provide f requen t  service 
2. Let passenger know when the nex t  vehic le  is 

expected (e l iminate uncer ta in ty ,  about l eng th  
of wa i t )  

AND MEANS OF ACHIEVING THEM 

IV. i nsure  adequate Comtnur!ications 

A. CommLJnication points on vehicles and in statio'~,,. 
These must be easy tO r i nd ,  i den t i f y  and use. The i r  
purpose and operat ion m u ; t  be 'unders tood  by  passungers. 

B. EqJipment for police use - to  ~nsure contact bet~,t.en 
pol ice, and w i th  outside personnel and emergency 
services. 

V. Secure prcperty; de~;gn against vandalism 

A. Use vandal  resistant mater;als 

I. . Specia~ window materials 
2. Hard or special fabric seats 
3, Coated .,'a;ts dnd doors 

~3. Keep a t t r a c t i v e  equipment  out of reach 

1, Camer,~s on h igh  ce i l ing 
2. No toose f i x tu res  or  devices 

C. Design for easy maintenance 

I. Mndul~r  const ruc t ion - for easy repair  or  
repl,,cemen( 

2. . Easily cleaned surfaces; compatible solvents 
3. Policy of immediate Clednup and maintenance 

V I .  Insure  comfort and ease of use of stat ion 

A.  Process passengers p leasant ly ,  smoothly,  and ef f ic ient ly  

1. . Famil iar, un i fo rm,  s tandard ized equipment  
2. Easy tO use equipment 
3.  Hnderstandable user aids 
4. £asy to.foHo~.' d i rect ions and s igns 

B, Aesthetic and sens~ry I adequacy 

V I I .  Enhance perceived security 

A .  Incorporate posi t ive factors 

1, Good l i g h t i n g  
2. High v i s i b i l i t y  
3. C/ ran,  welt ma in ta ined s ta t ion  
4. Design for easy maintenance 

B. 'El iminate negat ive factor's " remove cues associated " 
w i th  lack Of secur i t y ;  als0 minimize annoyance i n  • " 
station environment. 

I .  Min;mize annoyance factors 

~. Reduce sensory aggravat ion (noise, 
oaor~, Vibration,- dirt) 

b .  PrEvent g ra f f i t l  
C. Keep out  lo i terers or  bums and you th  gangs 



STEP 4. E V A L U A T E  POSSIBLE C O U N T E R M E A S U R E S  

Countermeasures must be evaluated in terms of their 

I. effectiveness 

2 .  costs • 

monetary costs (capital; operating) 
acceptance Costs (to users; to operators) 

3. design implications 

4. feasibility and flexibility 

T h e  bases and procedures for making these evaluations have been 

presented ~ in the previous ~secti0ns of this report. Countermeasure 

effectiveness can be determined by (1)empir ical  evidence (demon' 

strated effectiveness) or (2) functional relevance - t h a t  is, the 

countermeasure must do something clearly related to security goals. 

Thus design features enhancing visibility and surveillance foster • 

security. That adequate lighting is necessary for perceived security 

is obvious. The evaluation of proposed countermeasures will be done 

using information like that in section Iv (Tables 6 and 7). These 

tables could be used or updated versions of them generated by the 

experts of a particular transit property. Monetary costs have been 

changing rapidly and the recent trend has been for high technology 

communication and surveillance equipment to decrease in price. 
Vendors can often put together novel equipment configurations which 

meet functional specifications at reasonably low costs - especially 

when faced with competitive bidders. Acceptance costs will Vary as 

a function of what the users and operators have as a standard or 

frame of reference: acceptable improvements in New York may not 

satisfy the •users of a newer system, and i)rocedures which authm'- 

ities in Chicago approve of may not be acceptable to Boston (12). 

The basic concern will be with user acceptance: How much incon- 

venience, bother, or delay will proposed security -)rocedures cause 

the user? How likely are. they to be so objectionable as to drive the 

user f rom public transit? 

i 
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! Clearly,  in ex is t ing  stat ions,  the des ign implications of a coun-  

termeasure may rule it out.  T h u s ,  survei l lance  equipment requires  

h igh •ceilings and reasonable l ight  levels .  If an ex is t ing  sys te .~  has 

all low ceiling stat ions ,  then survei l lance  t e c h n o l o g y  is ruled out 

u n l e s s  the stations can be appropriately renovated.  " " 

The final evaluation criterion involves  the potential for change 

in the  face 0[ •changing times • or Conditions. What degree  of f lexi-  

bility ex i s t s  after ins ta l l ing  a p a r t i c u l a r  countermeasure to later 

upgrade  or imp~,-ve the station? One must consider whether  a deci-  

sion will rule out whole classes of future  improvements: you don't 

want  to install• a system that will  become obsolete b u t b e  diff icult  to 
replace. 

Not all transit  stations in  a given s y s t e m  will require the  same 

c o u n t e r m e a s u r e s .  Selective treatment o f  t r a n s i t  Stations is a reason-  

able s tra tegy .  The  User will appreciate securi ty  precautions where 

they• are c learly  neces sary ,  b u t  may resent•  them where they e~'e not .  - - : - -  

Or, at worst ,  he may. think they are needed ..;vhen they are not a n d  

therefore  attribute a greater degree of danger  to the entire transit  ~ : 

sys tem than it deserves .  

• !  

• ~.- • 

The system should not be overfort i f ied.  Massive fortification 

( lots  of securi ty  equipment)  will g ive the impression it is needed;  if 

it is not needed,  it is better not to h a v e  it. People like to feel 

their home s t a t i o n s  are •safe and Secure,  and general ly  those in 

residential  areas are.  So residential  and suburban  stations shouldn' t  

need much security  response - if they do, the. res idents  probably 

won't  use  the transit  system anyway.  Strong securi ty  response  

~ould  be e x p e c t e d  and appreciated in downtown or central City. 
s tat ions .  ' . . . .  

. ~ t t 

i .  

\, 
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STEP 5. CONSIDER LIMITS AND CONSTRAINTS 

Secur i ty  des ign does not o c c u r  in a v a c u u m .  Yt takes piace in 

the contex t  of the total desinn process.  Thus ,  it is in f luenced and 

c o n s t r a i n e d  by f inances,  pol i t ics, community needs and system func-  

t ions.  Pr ior decisions regard ing  stat ion f u n c t i o n  a n d  size wil l  p ro-  

v i d e  const ra in ts  for the secur i ty  des igner .  Popu la t ion  dens i ty  and 

the d is t r ibu t ion of work sites will determine stat ion l oca tbns ,  a s  will 

local, po l i t i cs  and community p re fe rences .  

Some typical pr ior  const ra in ts  are: 

I .  an ex is t ing stat ion. Here almost eve ry th ing  iS g iven.  

The secur i t y  des igner  mus t  de termine  how to bes t  •pro tect •an ex is t -  

ing faci l i ty,  t-fis opt ions will usual ly  be qui te l imited. Technological•  

coun te rmeasures  will be necessary  unless the •station is t o  be rede-  
s igned .  . 

2. a given volume of u s e r s ,  a speci f ied stat ion size. H e r e  

the secur i t y  des igner  has more f lexibi l i ty and can help choose from 

possible stati(.n des igns  that can •handle the volume those which 
would be most secure.  '- 

3 .  an establ ished traff ic flow pa t te rn .  

In g e n e r a l  the g rea te r  the initial f lexibi l i ty in t h e  des ign ,  the 

cheaper  and bat ter  secur i ty  p rocedures  will b e  The more cons t ra in -  

ed the secur i t y  p lanner ,  t h e  l e s s  f lexibi l i ty :in how to p ro tec t  and 

the g rea te r  the cost.  For example, at ear ly p lann ing s tages ,  the 

secur i t y  p lanner  will sugges t  minimizing the areas requ i r ing  s u r -  

vei l lance. This will requ i re  a few cameras or a singIe employee. .Tf 

the p lanner  !s p resen ted  with a convoluted des ig r  with many uni ts  

o r  s u b a r e a s ,  des ign ing for ~ecur i ty will be more .costly and more 
di f f icul t .  

STEP 6. CONSIDER TRADEOFFS WITH OTtJER FACTORS 

_ There  are var ious s i tuat ions in which secur i t y  goals can confl ict 

with o ther  s y s t e m  goals - both in general  and for specif ic user  
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groups.  T w o  example~, involve secur i ty  v e r s u s  safety,,  and secur i ty  . 

v e r s u s  convenience. Safety considerat ions often confl ict w i t h  se '  

curity .goals: Few (or 0nly one) exits  from a station are desirable 

for securi ty . ,  but not for s a f e t y .  .As .a matter .of safety., the .more 

ways  t o  get out,  the better .  High t u r n s t i l e s a n d  hardened en- 

trances faci l i tate secur i ty ,  b u t  not safety .  There must be adequate 

escape provisions for emergency si tuat ions. : Exact .fare or : s u b s c r i p -  

tion user services  are ideal . for securi ty ,  but present  convenience 

problems for many users: 

Persons with hand icaps . o r  health problems may exper ience 

di f f icul ty with cer ta in  countermeasures.  A v a r i e t y  of special design 

problems exist with mainstreaming physical ly and mentally handicapp- 

ed persons " • . . . . . . .  . . . . .  • 

For a proposed counterme.~sUre or de:.ig.n feature•, it is neces- 

sary  to consider (1) how it will af fect  each Of the• fac to rs  of user  

acceptance (safe ty ,  convenience, .dependabi l i ty ,  schedu l ing ,  e t c . ) ,  

and (2) how it will affect the number of u.~ers the station c a n  handle 

and the system's ability to accommodate-Special, user  groups.  

STEP 7. ESTABLISH DESIGN-AND COUNTERMEASURE STRATEGY 

i 

• i • . 

1. Design key features into the system. Provide a minimum 

set of countermeasures:  l ight ing, an alarm or communication device, 

and a means o f - i den t i f y i ng  one's location. The minimum set of 

countermeasures should insure adequate levels of perceived secur i ty .  

. 2 .  

a r e a s .  

.. 3. 

nomic limits on their  insta l la t ion;  deve lop  best combinat ion f o r  t h e  

money. 

The secur i ty  designer should propose both an optimal conf igura-  

tion and a•minimal configurat ion of countermeasures for a part icular  

site. Where  the optimal i.s not accepted,  he should be prepared  to 

prcpose addit ions to the minimal set which achieve the g rea tes t  

ef fect iveness .within the fiscal and politi~:sl constra ints  which exist.  

! 58 ~ 
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Provide' selective t reatment ,  ta rget  harden ing in high crime " 

Focus major secur i ty  ef forts where, they are n e e d e d . .  

Rank :possible• countermeasures f o r  each site; assess eco- 

. L 

-i ", • . 



L 

L 

"b---.. 

! •  

/ 

REFERENCES 

1. H o e l ,  Lester A-.. Demetsky/Michae!  T. and Vitqder,  Mark R.  
Criteria for Evaluating Alternat ive  Transit Station Designs,  
DOT-TST-76-78; Final  Report, F e:-TB-r-U~ 1976. i . . . . . .  . 

2. Hoel, Lester A. and Demetsky Michael i . ,  "Toward a 
Methodology forEvaluat ingAlternat iVe  Transit Station Designs," 
presented at 1976 Intersociety Conference  and Exposition on 
Transportation, Ju ly  1976. Published in th e proceedings c f  the 

-conference. 

3. Demetsky, Michael ~I., Hoel, Lester A. and Virkler, Mark R.,  : 
Methodology fcr the Design of Urban Transporation In te_~rface 
Facilities, ITC~T-:T-g-~--7-7=-~, ~ Final R-e-por-{/ Oecember 197o. - 

4 .  Demetsky, Michael ] . ,  Hoel, Les{er- A~ and  V i r k l e r ,  Mark R.; 
A Procedural Guide for the D e s i g n  of Transit stations and  

• Terminals, DOT,TgT:TT-:53, Final Report ,  June 1977. - :  

S. Demetsky, Michael :T., and Hod, L e s t e r  A,I "Design Criteria 
and Evaluation of Transportat!on Interface Facilities", _FIigh 
Speed Ground Transportation~ Vol. 11, N o  1 , • s p r i n g  1977,-pp: - 
•75=92. 

6. Demetsky, Michael .T., Hoel, Lester :A . ,  and Virkler: Mark R . ,  
"A . . . . . . . . . . . .  Transit station D e s i g n  Process." .... presented at the 1978 
Annual Meeting. of the Transportation Research Board, 
sponsored by  the Committee on Intermodal Transfer Facilities, . 
Published in Transportation Research Record 662. p. 26-28. 

7 .  Virkler, Mark R.,  Demetsky, Michael I . ,  and Hoe!, Lester A . ,  
A_~plication of Plahn~ng and .Design Procedures: for New 
Transit Stations, Dr-~t f ina l  report, -S-eptember 1 9 7 8 / -  

8. Griffiths, I0hn, Hoel, Lester A. ,  and Demetsky, Michael I . ,  
Transit Station Renovation: A Case Study of Plannina and 
~ n  Procedures,-Draft  final report, September 197-8. ~- - - - -  

9. -Richards, L. -G. and 3racobson,. I . -  D. ,  P a s s e ~ e r  ValUe 
Structure Model, UMTA-MA-06-0048-79-08, F l - ~ .  report, 
November 197g, i n  press.  

Siegel, L.,  Molof, M.,  Moy, W., Strack, ~I. and 7ordon, F . ,  
}:r. An Assessment of Crime and Policing Responses in Urban 
Mass Tr-g~g[t Systems.  " The Mitre Corporation,- A~ril 1977. .- 
NILECJ/LEAA No. 7-6---NI-99-0111. 

i0.- 

$9 :{ 

. . . . .  - . ~  .. . . . . . ~_~  -7 .__  - ' - "  - -  - - 7  . . . .  - : - -  . . . .  ~ . . " T j ~ ; / . . ~ _ ~ _ ~ . _ . _ ~  ~ :  " : _  

• ' - .  . . . • 

i 

i 

! 
} 

• i 
. . !  . :  

- - !  . . 



F 
, 

~ ' . .  . .  

. /  • • 

11. ]'acobson, I . D  .... Richards , iL .  G.; Leiner, CJ T . ,  Ho.el, L. A . , -  
and Braden,_ A . ,  . AGT. Sy~¢tem_aPassen_ __l_g_ez_ ~ e r  s e c u r i t  Guidebook,. 
UMTArMA:06:0048-79, Final report,  November 1979,  m press.  

• 12, Hawkins, W. a n d :  susSnian, -  E. D:,"Proceeding__~of Workshop 
on Methodology for Evaluating the Ef fect iveness  of Transit . . . . .  
Crime Reduction Measure:; in Automated Guid-eway Transit 
Systems, 0MTA-MA-06-~0-04-8o77-1. Finn].  report,  Ju ly -1977 .  

13. American P u b l i c  Transit Associat ion.  Transit  secu[.it X 
Gfiidelines Manual, Washington, D. C.:  AP'rA, February 1979. 

14. Newman, Oscar, Defens ib le  space: Crime PreventiOn 
Through Urban Design., New York: l~fa-~{iII~,~72T-. 

15. Newman, Oscar: A r c h i t e c t u r a l  :Design for Crime Prevention . . . . . . . .  
Washington, D. C. U. S. Government Pr i - f i - f f f fg-O-~ ,  No. 
2700=00161, •1973. -: . . . . . . . . . . . .  , 

1 6 ,  Newman, O s c a r ,  Desig_n Guidelines for Creat ing Defensible 
Space; Washington, D. C . ,  U .S .  Government  •Printing O - - ~ ,  - : ; -  : 
~o .-q-~27-000-00395- 8, 1976. -- 

17.. Bell, Larry S., Prevention of Crimes of Assault a n d  Acts of 
Vandalism o n  Demand-Responsive Automated Trm~sp0rtation 
Systems, Denver,  International Conference on Personal Rapid 
Transit ,  1975. . 

18. Barker,  . R . G . ,  ed . ,  T h e  s t ream of Behavior,~. New Y o r k :  
• Appleton-Century-Crofts ,  1-g53. 

. . . . 

19. Sommer, R . ,  Personal  Space: The Behavioral Basis of D e s i g n ,  
New York: Prentice-Hall,  1969 . . . . . .  - . " .  . . 

20. Craik, K. M., "Environmental Psychology",  in Newc0mb, T.  M., 
ed . ,  New Direct ions in Psychology,  Vol. 4, New York: Holt, 
Rinehart, and Winston, 1970, 1-121. 

21. N e w m a n ,  Oscar and Johnston, S t e p h e n ,  Model Security Code 
for Residential Areas, New York: Institute ~ Community 

- Design Analysis-- 1974. - . . . .  

22. Becker,  Franklin . D . ,  Desion for I , iv ing:  The Resident's 
View of Multi-family. Hous ing , - - - I t~d~ ,  New York: Center of-tit 
Urban Deve]opment Resea-rc-~i, Cornell Univers i ty ,  1974. 

23.. Harris , .  O ..... L I, J r . ;  A Methoaology for Develop in 9 Securitx 
D e a n  Criteria for Subways,  transportat ion Re--es-eS-rc~ ~instnu[e; 

• Carnegie-Mellon University,  October, 1971 

60 ,:, :i 

% 



24. Ins t i tu te  of  Urban and Regional Deve}.opment, Un ivers i ty  Of 
Cal i f0rnia,  Berkeley,  BART- I :  T rave le r  •Behavior Studies 
P a r t  II, Vol. I I ,  BART Trave le r  Env i ronment :  Envi ronmental  
Assessment  Methods fo r  Stat ions,  Tines. and Equipment ,  F ina l  
Repor t  to Metropol i tan--Transportat ior i  Commission, Berke ley,  
Cal i lornia,  May 31, 1973. 

25. Th rashe r ,  E. J . , a n d  Schnel l ,  J. B . ,  "Scope of Crime and 
Vandal ism on Urban Trans i t  Systems", :  T ranspor ta t ion  Research 
Record#487 :  Crime and Vandalism in Public T ranspor ta t i on ,  
T ranspor ta t ion -Research  Board,  Washington,  D. C . , .1974 .  

26. Johnson,  Ronald C.-, "Mass T rans i t  . -Secur i t y - in  Chicago!' ,  
T ranspor ta t ion  Research Forum, 15th Annual  .Meeting, 1974. 

i 

..:.. 

27. Division of Public S a f e t y ,  Sou theas te rn  Michigan Council of 
Governments ,  SEMCOG,- Cr ime-and Secumty-Measures  on Public 
T ranspor ta t ion  Systems: A Naff6-n-at Overv iew,  February  1979_.~ _ 

• . - . .  

. -  " 2  . 
. . . . . .  ° °  • ° 

. . . . . . . .  28 . -Thras i i e r " ,  E . - J i -  and Schnel l ,  J. B . ,  i i S t u d i e s - o f  i~ubiic . . . .  
A t t i tudes.  Toward Trans i t  Crime and Vandal ism,"  Crfme and . . . .  
Vandalism in Public T ranspor ta t ion ,  T ranspor ta t i on  --Research 
K e ~ -  #487, 1974 

29. Shellow, R. ,  Romualdi, J . ,  and Barte l .  E. Grime in Rapid " - .  
T rans i t  Systems: An Analys is  and Recommended Secur i ty  and 
Survei l lance System, Crime a n d  Vandal ism in Public ' 
T ranspor ta t ion ,  T ranspor ta t ion  R ~ c - g  Record #48"1, 1974. 

30. T ranspor ta t ion  • Research Ins t i t u te ,  Secur i ty  of Pat rons 
on .Urban Public Transpor ta t ion  S y s t e m s , .  . _ Carnegie-Mel l0n 
~ i v e r s i t y ,  1975. 

31. Goldstein,  ~. H.,  Aggress ion and .Cr imes-of  Violence, " New 
York:  Oxford Univers i ty  Press ,  1975. 

32. TuCker ,  I. F . ,  Adjustment-Models and Mechanisms., New York:  
Academic Press ,  17970. 

33. Page, R. A . - a n d  Moss, M. K. ,  Envi ronmental  In f luences on 
Aggress ion:  The Effects of Darkness and Proximity o f .V ic t im . . . . . . . . . . . .  
Journal  o f  Applied Social Psycho logy,  1976, 6; 2, 126-13:;. 

34. Wade, A. L; "Social Processes-  -in the Act of. -Juveni le 
Vandal ism", in Cl inard, M. B .  and Qu inney ,  R. ( e d s . ) ,  
Criminal Behavior Systems .• A Typo logy ,  New York:  Holt, 
R inehar t ,  and Winston, Inc . ,  1967, 94-109 . . . .  

35. Zimbai-do, P. G., .  "The ttuman Choice: Ind iv iduat ion ,  Reason,  
and Order  ve rsus  Deindiv iduat ion,  Impulse,  a n d - C h a o s , "  i n  . . . . . . . . . . .  . . . • . . . .  

. Arno ld ,  W. J . - a n d . L e v i n e .  D. ,  eds . .  "7-:braska SvmDosium on- 
Motivgition, 1969, Lincoln: Univers i t~  : -.-ra~t::a Press , -1969 ,  

• . - . - . 

237-30.7. } , 



} 
' . T 

. . = .  . . .  . . . . .  

36. 

- 2_  

w ,  

• : : [ / .  . . • " _ 

. . . . .  . = . . . .  . . . .  " 

3 7 .  = 

38 

39. 

40. 

41. 

42. 

• . . .  . _ .  . . . .  " •  - . .  

: i : : " - " " • " " " : ' " 
. _ . ' .  . 

. [ . • . . .  _ 

B e a d l e ,  T. A . ,  "Vandalism: Combating Transp°rtat i°n's  
Blight," Metropolitan, 70, No.  '3, May/June, 1974, 28,29. 

Chaiken, tanM.  Michael W. Lawless, and:Keith A: Stevenson, 
The Impact o f  Police Activity on Crime: Robberies . o n :  . . . . . . . . . . . . . . . . .  
New York-Ci ty  Subway System, The Rand Corpoi~atiOn, " 
R - 1 4 2 4 - N Y C ,  - J a n u a r y  . 1 9 7 4 .  - . ._ - / .  " . L " " ' 

Ferarri ,  N. D . ,  and: Trentacoste ,  : M . F . , : P e r S 0 n a l  Security on -- 
•Public Transit ,  Transportation Research  Forum, 15th Annual 
--Meeting_,: Volume X-V,.-No. 1, 1 9 7 4  . . . . . . . . . .  

Olsen, William - T.:, - Psychological  Implication ot Public  " " 

Transportatio n Serv ice .  Florida Stat 9 Univers i ty /Transportat ion 
C e n t e r ,  January 1973.. " • : . - . " 

Feldman, L. P . ,  a n d  Vellenga, D .  B . ,  The Role of Security in  
Marketing -Urban Mass Trans i t . -  High Speed Ground . . . . . .  
Transportation Summer, 1977. . . . . . . . . . . . . . . . .  

Broad and Columbia Subway Study Group, Broad and-Columbia 
Subway  Development Study. Philadelphia City Planning 
Commissi.0n. and the U.. S. Department of. Transportation,.  1-971, . . . . .  - - 

Koh, Imre R . ,  Lacasso, .R ...... M., and Dubnikov, A . ,  Crime 
Prevention Through Environm',ntal Design: CPTED Program 
Manual, Volume IIIB, CPTED Guidelines m Support of the 
Analytic MethodS -Handbook. Arlington., VA: Westifighouse . . . .  • ...--. . . . .  
Electric Corporation, 1977. . . . . . .  

. . . - . -  . . . . . .  

__  . . . .  . .  - .  

" ~ - . .  

- . -  . . - . . . .  . . 

2 

9 

7 

6 2  

l 
" - ,  . 

i 

i, 



- r, ~ . . . . . . .  . ,  . ! . . . . .  ~.~.. . , 

• REQUEST FOBFEEDaACE   TO . . . . .  . . . . . .  . . . .  

. -  . . . ~ 

• Bese r h 
" " i. DOT/RSPA/DPB-SO/eO/14' " Planning PrOcedu~:es For Improv.ing Transit Station 

Secur i t y "  -DOT-OS-50233,  u n i v e r s i t y  o f - V i r g i n i a  • . 

• ° . 

( 

. J  

.C  

I - - "  

- _ o - -  
<E' 

O .  

~fES NO 
[~  . . . .  [ ] .  Did you find the report •useful for Your pa~icular needs? 

If so, how? 
_ . 

= 

[ ]  [ - -~.  Did you find the research to be of high quali ty? 

[ ]  [ ]  -Were the results of the research communicated effectively 
by this report? ~-- 

[ ]  [ ]  Do you think this report wi l l  be:valuable to Workers in the 
field of transport; tmn re presented by the subject area of 
the research? 

[ ]  [ ]  Are there one or more areas of the report which need 
strengthening? Which areas?• . . . . . .  ~_ • = 

[ ]  [ ]  Would you be interested in receiving further reports =n this 
area of research? If so, fill out form on Other side. 

Plea re furnish in the space be l0wanycomments  you may have concerning the 
rep0rt. We are particularly interested ih f-urzherelaboratior= of  t h e a b o v e =  
questions. 

. ° 

: . . . . . .  . . . . . .  C O M M E N T S  . . . . .  

• , . , -  . . . '  . :  . .  - - . - - : -  . -  . T . .  . . . - .  . . . . . .  . . .  - -  . . . .  . . ~ . - . - .  : . . 

. o 

. . " •  . . " 

• . " " . . . . . .  _ ~ ; -  ; : ~ i _ ~ ' . !  : - 

' ~ " " i : :  

o . . . . .  

Thank you for your cooperation• No postage neci~ssary if mailed in the U S•A 

FOLD ON TWO LINES STAPLE AND M A I L  i 



t 



omc ~ 

• "! 

BESEAF CN FEEDE ACK • . . .  _ =  . 

/ 

Your comments, please... 
This booklet was published by the DOT Program of Un;versitY Research and 
is in tended to  serve as a reference source fo r  t ranspor tat*(,,~ enalysts; r~lanners, 
and operators.  Y o u r  comments  on  the other  side o f  this f o r m  w*l l  be r e w e w e d  

by  the persons responsible fo r  w r i t i n g  and pubhshing th i s  mater ia l ,  l r cedback  
i$ e x t r e m e l y  i m p o r t a n t  in imp rov ing  the qua l i t y  o f  reset :oh rest:Its, the t ransfer  
o f  research i n f o rma t i on ,  and ti~, c o m m u n i c a t i o n  l ink  be tween the researcher 

and the user. 

• FOLD ON TWO LINES, STAPLE AND MAIL. 

Fold  ̀• 
Fold . ,  . . . . . . . . . . . . . . . . . . . .  * . . . . . . . . . . . . . . . . . . . . . . . .  

o , . . , , , , , , ~ , ,  . . . . . . . . . . . . . . . .  , . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  

DEPARTMENT OF TRANSPORTATION . . .  
RESEARCII AND SPECIAL PnOGRAMS Adminstration 
WASIIINGTON D.C. 20590 

Official I!tusinesB 

p E N a L T Y  F O R  p R I V A T E  U.SE. $300 

- . : :  _ . =:  " , ~ '  : . : . . - ,  . . . . .  : ' .  

POgT4G¢ A~9 FR~s P~ I~  
D~=ARTM~NT o)" 
TRANSPORT&TION 

D O T  513 

. . . . . . . . . . . .  . . . . .  

• OFFICE OF UNIVERSITY RESEARCH (DPB-50) 
. . . . .  Research.and Spe£ial Programs Adr:li n s t r a t i  o n  

u . s .  Department o f  Transportation 
. . . .  400 Seventh Street,S.W. " . . . .  

.Washington, D.C. 20590 

. . • . . . . .  . . . L . • • . • 

Fold 
" F o l d  REQUEST FOR INFOI~MATION FROM THE UNIVERSITY RESEARCH PROGRAM 

T ~ ~. .. - c  ~ . = . ,  • - :  : : -  • F - 1 C : h e e k  h e r e  i f  y o u  w o u l d l i k e  t o  b e  p l a c e d  o n .  t h e  m a i l  l i s t  f , ~  t h e  • 

. . U n i v e r s i t y .  R e s e a r c h  P r o g r a m  S o l i c i t a t i o n  B o o k l e t  ( D T - 6 3 C )  

" : " iF  ~ ' 0 U w I S H T O  BE A D D E D  TO THE M A I L  LIST FoR F U T U R E  
REPORTS, PLEASEF!LLOU ! T H I S F O R M .  . _ 

• . -  . .  , 

• : . . : . .  _ .  : i . . :  . " . :  . . . .  . .  " . . . . . . .  . . - 

,, • . • 

. . . . . .  Name 
U ~  Block Letters or Type 

T =tie 

Depar tment /Of f i ce /Room 

. . . . . . .  Organizat ion 

Street Address 

C i t y '  ~. 

,.; ! • _ _  

:i 

,,,. State Z:9 ~ ' i  ~. 





I / 

. " ;  . 



t 

,j 


