
Number 5 
October 1966 

Evaluation of 
Rural Coverage 
Count Duration 
for Estimating 
Annual Average 
Daily Traffic 

S. DEPARTMENT OF COMMERCE 
BUREAU OF PUBLIC ROADS 

U.S. DEPARTMENT OF COMMERCE 



U.S. DEPARTMENT OF COMMERCE 

BUREAU OF PUBLIC ROADS 

Evaluation of Rural Coverage Count Duration 
for Estimating Annual Average Daily Traffic 

I 

BY 
I R. R. Bodle, Highway Research Engineer 

Methods Branch 
I Current Planning Division 

I Office of Planning 

Estimation of annual average d a i l y  t r a f f i c  (ADT) on sec t ions  of a 
s t a t e  highway network has long been an important phase of t h e  high- 
way planning process. NIT est imates have been used a s  a fundamental 
element i n  determining vehicle-miles of t r a v e l  on t h e  various cate- 
gor ies  of r u r a l  and urban highway systems. ADT es t imates ,  together  
with o the r  important c h a r a c t e r i s t i c s  of t r a f f i c ,  provide t h e  highww 
engineer, planner, and adminis t ra tor  with information necessary f o r  
e s t ab l i sh ing  a systematic c l a s s i f i c a t i o n  of highway systems, deter-  
mining design standards,  evaluat ing sa fe ty  programs, est imating 
change i n  annual t r a f f i c  volumes, c a l i b r a t i n g  t r a f f i c  assignment and 
d i s t r i b u t i o n  models, and developing programs f o r  highway improvement 
and maintenance. I n  addi t ion ,  many commercial a c t i v i t i e s ,  such a s  
motels and ho te l s ,  r e s t au ran t s ,  automobile service  and r e p a i r  
indus t r i e s ,  and rec rea t iona l  and amusement centers  use t r a f f i c  e s t i -  
na tes  a s  a b a s i s  f o r  planning. 

Three bas ic  types of mechanical t r a f f i c  counting operat ions a r e  
commonly employed by S t a t e  highway departments t o  obta in  AT)T e s t i -  
mates. Hourly recorders a r e  operated continuously a t  a l imi ted  
number of locat ions .  In termi t tent  counts o r  seasonal  con t ro l  counts 
a re  taken four ,  s i x  o r  twelve times a year  f o r  durat ions varying from 
48 hours t o  two weeks. By far, t h e  g rea tes t  amount of t r a f f i c  d a t a  
r e s u l t s  from shor t  coverage counts taken for  24 o r  4.8 hours, bu t  may 
be as  long as five o r  seven days. I n  a very f e w  s t a t e s  coverage 
counts a r e  taken two o r  four  t imes a year. It is necessary t o  
u t i l i z e  these  coverage counts i n  a r r i v i n g  a t  ADT est imates f o r  t h e  
many loca t ions  on t h e  highway network where continuous recorders 
and seasonal  con t ro l  s t h t i o n s  a r e  not  operated. 



Over t h e  years,  highway departments have used some fac tor ing procedure 
f o r  adjus t ing coverage counts t o  est imates of ADT. Generally t h i s  
involved associa t ing each shor t  count s t a t i o n  with a s ing le  permanent 
recorder bel ieved t o  have a s imi la r  pa t t e rn  of monthly var ia t ion .  hn 
adjustment f a c t o r  from t h e  permanent recorder was then applied t o  t h e  
coverage count t o  obtain t h e  ADT estimate. 

I n  May 1963, the  Bureau of Public Roads published t h e  "Guide f o r  Traff ic  
Volume Counting ~ a n u a l . "  This manual was the  r e s u l t  of research by 
severa l  highway departments i n  cooperation with Public Roads, and presents  
an e f f i c i e n t  procedure f o r  adjus t ing coverage counts t o  ADT estimates. The 
procedure involves grouping together t h e  permanent recorders and seasonal 
con t ro l  s t a t i o n s  having similar annual t r a f f i c  pat terns .  I n  most S t a t e s ,  
t h r e e  t o  f i v e  groups a r e  defined. After assigning a l l  of t h e  s t a t e  high- 
way network t o  one of t h e  severa l  groups t h a t  may be i d e n t i f i e d ,  coverage 
counts a r e  adjusted t o  est imates of ADT by applying t h e  appropriate group 
mean monthly f a c t o r ,  

The monthly f a c t o r  used i n  grouping permanent recorders and seasonal 
con t ro l  s t a t i o n s  is defined as: F = Average Annual Daily T r a f f i c  divided 
by Average Weekday Traff ic  f o r  t h e  Month. The group mean monthly fac to r  
i s  then t h e  average of t h e  individual  monthly fac to r s  f o r  t h e  ATR's and 
control  s t a t i o n s  i n  t h e  group. There are th ree  sources of e r r o r  i n  t h i s  
method of est imating ADT at a point: 

1. The monthly f a c t o r  a t  a coverage count s t a t i o n  w i l l  general ly not 
be exactly equal t o  t h e  group mean; 

2. The coverage count (24 o r  48 hours, 5 days or  7 days ) w i l l  d i f f e r  
from t h e  average weekday (average day i n  t h e  case of a 7-day count) 
of t h e  month; and 

3. The road sect ion on which a coverage count i s  taken may have been 
assigned t o  t h e  wrong group. This e r r o r  i s  assumed t o  be negl ig ib le .  

The percent e r r o r  o r  r e l a t i v e  e r r o r  f o r  any estimate of ADT f o r  a l i n k  
on whicha coverahfecoun~is taken may be expressed as: 

E =(a - ADT) loo 
ADT 

I 

where : I , 

E = estimated percent e r r o r  

X = 24-hour count o r  t h e  average day f o r  t h e  period counted 

F = t h e  appropriate group mean monthly fac to r  
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The coef f i c i en t  of v a r i a t i o n  of t h e  r e l a t i v e  e r r o r  of t h e  es t imate  may 
be expressed as :  

W = (m2+ cv2) 'I2; where CVx = coef f i c i en t  of v a r i a t i o n  of coverage 
x f counts 

C V f  coe f f i c i en t  of v a r i a t i o n  of t h e  monthly 

adjustment f a c t o r s  (29 

Formula (2 )  i s  based on t h e  following assumptions: 

1. Both x and f a r e  random var iables .  

2. The two va r i ab les  a r e  uncorrelated. 

If t h e  continuous t r a f f i c  recorders were placed on every sec t ion  of the  
road network assigned t o  t h e  group, it may be assumed t h a t  t h e  popu- 
l a t i o n  of r e s u l t i n g  monthly f a c t o r s  would be uniformly d i s t r i b u t e d  about 
the  group monthly means. The values f o r  any month would have a range of 
0.20 from low f a c t o r  t o  high fac to r .  The coe f f i c i en t  of v a r i a t i o n  of 
t h e  f a c t o r s  f o r  a month w i l l  genera l ly  be of t h e  order  of magnitude of 
4 or  5 percent.  Therefore, i n  order  t o  a t t a i n  a r e l a t i v e  e r r o r  of 10 
percent i n  t h e  ADT est imate ( t h a t  i s ,  a coe f f i c i en t  of v a r i a t i o n  f o r  
t h e  est imate of  10 percent) ,  t he  c o e f f i c i e n t  of v a r i a t i o n  of t h e  
coverage counts for any month must not  exceed 8 o r  9 percent.  

Many highway departments t ake  coverage counts of 24- o r  48-hour durat ion 
with cumulative type t r a f f i c  counters. A few s t a t e s  t ake  cbverage counts 
of 72 hours, 5 o r  7 days, Generally these  longer durat ion counts a r e  taken 
with por table  hourly recorders. I n  t h e  p a s t ,  t he re  have been s tud ies  t o  
determine t h e  most appropriate durat ion f o r  coverage counts, These s t u d i e s  
general ly u t i l i z e  continuous recorder data and randomly s e l e c t e d  samples of 
varying duration. The samples a r e  then compared with e i t h e r  t h e  average 
weekday f o r  t h e  month o r  average day of t h e  month, whichever i s  appropr ia te ,  
A g rea t  dea l  of t h i s  work has been unreported. 

The r e s u l t s  o f  one such study were published i n  1954 by Petroff  and 
~ l e n s l ~ , & /  Commenting on Figure 1 which i s  taken from t h a t  r epor t ,  t h e  
authors say: 

11 The observation of t h e  da ta  presented i n  Figure 1 which is  of 
utmost p r a c t i c a l  s igni f icance  i s  t h a t  t r a f f i c  counts of 24-hour 
durat ion on weekdays have a c o e f f i c i e n t  of va r i a t ion  of 210 percent 

------ 
l/ Petroff  , Boris B, , and Blensly , Robert C. , "Improving Traffic-Count - 

Procedures by Application of S t a t i s t i c a l  ~ e t h o d . "  Proceedings, 
Highway Research Board, 1954. 



or l e s s  when compared with t he  mean volume f o r  a weekday i n  a given 
month a t  s ta t ions  having the  mean volume of about 500 vehicles per 
day or more. This applies usually t o  a l l  months except t he  winter 
months i n  some states. ' '  . . . . . "Counts of 48-hours duration 
improve the  accuracy by 20 t o  25 percent, thus ra is ing the  
confidence l im i t  from 68 percent t o  about 75 percent for  one 
standard deviation of 10 percent, a l so  extending the  range of 
volumes down t o  about 300 vpd. 

I t  This t ransla ted i n to  everyday language means t h a t  two-thirds t o  
three-fourths, depending on the  length of the  count, of a l l  
coverage or blanket counts may be expected t o  have an e r ror  of 
about 10 percent o r  l e s s  when compared w i t h  t h e  t r u e  mean weekday 
volume of t he  month during which they were taken when volumes are 
300 t o  500 vehicles per day o r  more." 

These observations are  f o r  coverage counts i n  ru ra l  areas. Results of 
a s i m i l  r study f o r  urban areas were reported by Petroff and Kancler i n  
1958. 27 This paper w i l l  be concerned with r u r a l  coverage counts only. 

The present study examines on a population ra ther  than a sample basis  
the  re la t ive  accuracy of coverage counts of 24- and 48-hours on weekdays, 
5 weekdays and 7 days. Counts of 72 hours were not t e s t ed  because of 
t h e i r  infrequent use. ?'he study's objective was t o  determine i f  the  
observations of Petroff  and Blensly are s t i l l  applicable and t o  obtain 
information on the  increase i n  accuracy of ADT estimates tha t  may be 
expected by increasing the  duration of coverage counts. I n  some s t a t e s ,  
Friday volumes are  more l i k e  those on weekends than on weekdays. For 
t h i s  reason, 24-hour counts taken Monday through Thursday were a lso 
tested.  

Rather than t e s t i ng  randomly selected sample counts of the  desired 
duration from continuous recorder data,  a l l  combinations of data f o r  
the  f ive  selected count durations were analyzed. This was possible 
through use of an IBM 7010 computer. In  order t o  draw de f in i t e  con- 
clusions f o r  a11 s t a t e s ,  it would be necessary t o  t e s t  data from a l l  
s ta tes .  This would be impractical and prohibit ively expensive. It 
was decided t o  u t i l i z e  data from a l imited number of s t a t e s  geographi- 
ca l l y  d i s t r ibu ted  around the  country. Hourly volume data  were obtained 
fo r  386 continuous recorders i n  f i ve  s t a t e s  f o r  1964 as shown below: 

2/ Petroff, Boris B., and Kancler, A. P., "~bserva t ions  Concerning - 
UrSan Traff ic  Volume Patterns i n  ~ennessee." PUBLIC HOADS, 
December 1958 issue. 



S t a t e  - 
Arkansas 

Number of recorders 

76 

Flor ida  80 

Georgia 25 

Michigan 116 

Oregon 89 

The s t a t e s  were se lec ted  primari ly on t h e  b a s i s  of ready a v a i l a b i l i t y  of 
da ta  and convenient format. 

Each s t a t e ' s  da ta  were subjected t o  t h e  same t e s t i n g  procedure. A l l  
ava i lable  volumes a t  each s t a t i o n  f o r  24 hours and 48 hours on week- 
days and f i v e  consecutive weekdays were compared with the appropriate 
average weekday of t h e  month. The standard deviat ion and c o e f f i c i e n t  
of va r i a t ion  were computed f o r  each month at a s t a t i o n  f o r  t h e  f i v e  
se lec ted  count durations. Table 1 is  a sample of t h e  computer output.  

In  computing t h e  standard deviat ion f o r  t h e  24-hour counts, t h e  follow- 
ing  formula was used: 

The following formula w a s  used t o  compute t h e  root  mean e r r o r  about t h e  
average weekday of t h e  month f o r  t h e  t h r e e  add i t iona l  coverage count 
durat ions:  

The formula of t h e  root mean square e r r o r  y i e l d s  a s l i g h t  overestimate 
of the  standard deviat ion,  It was adopted i n  order  t o  compare t h e  48- 
hour, 5-day and 7-day counts with t h e  same average weekday of t h e  
month as t h e  24-hour counts. Use of t h e  f irst  formula with the  multi- 
day counts would have resu l t ed  i n  comparing each multi-day count with 
t h e  average of t h e  kti-day counts. Derivations of t h e  two formulas 
a r e  found i n  the  Appendix, 



All computations, including summarizing hourly volumes i n t o  da i ly  
volumes, were done on an I U M  7010 computer. FORTRAN I V  programs were 
wr i t t en  f o r  each phase of the  study. 

RESULTS 

Table 2 presents  a t abu la t ion  of t h e  monthly and o v e r a l l  annual 
coe f f i c i en t s  of v a r i a t i o n  of the  coverwe counts f o r  each S t a t e  and 
f o r  the  f i v e  coverage count periods. These are monthly average coeff i -  
c i e n t s  of a l l  s t a t i o n s  i n  t h e  s t a t e .  I n  these  computations, t h e  
coverage counts f o r  periods exceeding 24-hour dur~ l t ion  were reduced 
t o  24-hour averages. Table 2 A  presents  averages of t h e  monthly coeff i -  
c i e n t s  f o r  t h e  f i v e  s t a t e s .  These same coef f i c i en t s  are presented i n  
graphica l  form i n  Figure 2. Please note t h a t  the  December r e s u l t s  i n  
Oregon are not  included i n  any summaries due t o  a f lood which d is rupted  
t r a f f i c  i n  some p a r t s  of t h e  S ta te .  Also i n  Oregon, t h e  analys is  of 
24-hour coverage counts taken Monday through Thursday i s  omitted, s ince  
individual  weekdays were not  e a s i l y  i d e n t i f i e d  on t h e  input  tape ,  Table 
3 is an o v e r a l l  summary of t h e  coe f f i c i en t s  i n  t h e  last column of Table 
2. Annual mean coef f i c i en t s  of v a r i a t i o n  f o r  t h e  f i v e  a r e  a l s o  shown 
i n  t h e  bar-graph i n  Figure 3. 

One s t r i k i n g  observation t h a t  can be made i s  t h a t  t h e  coe f f i c i en t  of 
v a r i a t i o n  f o r  24-hour counts taken Monday through Friday is near ly  
dways  g r e a t e r  than 210 percent.  This is  t r u e  f o r  both t h e  o v e r a l l  
K i ~ n t h l j  averages and annual average (Table 2A). Arkansas and F lo r ida  
were t h e  only two s t a t e s  where t h e  monthly coe f f i c i en t s  were under 210 
percent i n  more than one o r  two months, Consideration of only t h e  
month8 March through November, when some s t a t e s  do a l l  coverage counting, 
does not  a l t e r  t h e  p ic tu re  described above. These a r e  r a t h e r  s ign i f i can t  
observations,  s ince  q u i t e  a number of s t a t e s  now use 24-hour coverage 
counts f o r  ADT esfiimating purposes. Perh~ps  an evaluat ion of t h e  24- 
hour counts i n  these  s t a t e s  would be i n  o rde r  t o  determine i f  t h i s  
etudy's r e s u l t s  a l s o  apply t o  t h e  p a r t i c u l a r  s t a t e s  concerned. 

By taking 48-hour weekdw counts, it appears t h a t  the  coe f f i c i en t  of 
v a r i a t i o n  of t h e  count can be reduced below the 210 percent l e v e l  t o  
a point  where ADT es t imates  w i l l  more c lose ly  approach t h e  des i red  
accuracy. Exclusive of Michigan where t h e  volumes are more v a r i a b l e  
than i n  t h e  o the r  four  s t a t e s ,  t h e  o v e r a l l  annual coe f f i c i en t  of 
v a r i a t i o n  f o r  48-hour weekday counts i s  3.0 percent.  This i s  approx- 
imately t h e  same r e l a t i v e  improvement observed by Petroff  and Blensly. 
Scheduling o f  48-hour counts does not  genera l ly  present  any g r e a t e r  
problems than those  f o r  24-hour counts. There i s  t h e  p o s s i b i l i t y  t h a t  
f i e l d  men may have a l l  t h e i r  recorders picked up by Friday noon. Many 
s t a t e s  u t i l i z e  Friday afternoons f o r  equipment maintenance, s p e c i a l  
purpose counts, o r  t r ave l .  



I n  recent  years ,  many s t a t e s  have observed t h a t  Friday t r a f f i c ,  
e spec ia l ly  Friday afternoon, more c lose ly  resembles weekend r a t h e r  
than weekday t r a f f i c .  Insofar  as t h e  t o t a l  daily volumes a r e  
concerned, these  observations a r e  subs tan t i a t ed  i n  t h i s  study by t h e  
reduction i n  t h e  coe f f i c i en t  of v a r i a t i o n  r e s u l t i n g  from considering 
only Monday through Thursday f o r  24-hour counts, Table 2 and Figure 
2 show a very c lose  s i m i l a r i t y  between 48-hour counts and 24-hour 
counts which exclude Fridays. 

The decrease i n  annual mean coef f i c i en t s  of v a r i a t i o n  between t h e  48- 
hour counts and t h e  5-day count w a s  3,9 percent  a s  compared t o  2,9 
percent between 24-hour and 48-hour counts ('Table 3 ) ,  The r e s u l t s  f o r  
t h e  7-day counts a r e  almost t h e  same as f o r  5-day counts. E i the r  count 
durat ion c u t s  t h e  24-hour r e l a t i v e  v a r i a t i o n  i n  ha l f .  The ADT es t imates  
r e s u l t i n g  from t h e  expansion of 5- o r  7-day counts should have a t o t a l  
r e l a t i v e  e r r o r  of  about 26-8 percent.  This f i g u r e  f o r  t o t a l  r e l a t i v e  
e r r o r  i n  t h e  ADT est imate is  obtained using Formula 2 on page 3 which 
combines t h e  e f f e c t  of v a r i a t i o n  of d a i l y  volumes with t h e  e f f e c t  of 
using a group mean fac to r .  These longer coverage count durat ions a r e  
popular i n  northern cl imates and where t h e r e  i s  extensive mileage of 
low-volume highwqys. From a scheduling standpoint ,  t h e  ?-day counts 
may be more p r a c t i c a l .  

Many highway departments exclude t h e  winter  months from t h e i r  coverage 
counting schedules, In  order  t o  determine the  e f f e c t  of winter  months, 
t h e  o v e r a l l  mean c o e f f i c i e n t s  of v a r i a t i o n  were ca lcu la ted  f o r  t h e  months 
March through November. These f igures  a r e  shown i n  t h e  l a s t  column of 
Tables 2 and ?A. Although t h e r e  i s  l i t t l e  change i n  t h e  o v e r a l l  mean 
coef f i c i en t s ,  Figure 2 shows t h e  d e f i n i t e  advantage of e l iminat ing  winter  
months s ince  they genera l ly  have higher coe f f i c i en t s  than t h e  remaining 
months. 

The unusually high coe f f i c i en t s  of v a r i a t i o n  f o r  September a r e  due l a r g e l y  
t o  s t e a d i l y  decreasing volumes throughout t h e  month a t  most s t a t i o n s .  
Fa i lu re  t o  el iminate from considerat ion c e r t a i n  holiday'periods during 
t h e  month f u r t h e r  cont r ibuted  t o  t h e  v a r i a t i ~ n  of t h e  weekday volumes. 
I n  an e f f o r t  t o  determine t h e  degree t o  which t h e  September coe f f i c i en t s  
of va r i a t ion  were a f fec ted  by t h e  Labor Day t r a f f i c ,  two weekday$ 
(September 4 and 7, 1964) were el iminated and coef f i c i en t s  recomputed 
f o r  24-hour weekday counts. The average decrease i n  t h e  coe f f i c i en t s  
of va r i a t ion  w a s  - 4.7 percent ,  S imi lar  decreases i n  v a r i a t i o n  f o r  
the  o ther  four  count durat ions would be expected. Table 2B shows t h e  
r e s u l t s  of t h e  comparison i n  d e t a i l .  Figure 2 A  shows a comparison of 
monthly f luc tua t ion  of 24-hour weekday counts taken Monday through 
Friday. It is  seen t h a t  t h e  September v a r i a t i o n  i s  s t i l l  high. This 
must be a t t r i b u t e d  t o  a s ign i f i can t  decrease i n  volumes during t h e  
month. Table 2 C  shows o v e r a l l  mean coef f i c i en t s  of v a r i a t i o n  f o r  t h e  
period March through November, excluding September f o r  a l l  count 



durat ions o ther  than 24-hour Monday through Friday. This shows t h a t  
a l l  coverage counts taken during t h i s  period, except 24 hours Monday 
through Friday, have coe f f i c i en t s  of va r i a t ion  s u f f i c i e n t l y  low t o  
produce s a t i s f a c t o r y  est imates of ADT. 

The " ~ u i d e  f o r  Tra f f i c  Volume Counting ~ a n u a l "  suggests t r e a t i n g  a l l  
roads with AUT l e s s  than 500 i n  a separa te  category. O f  t h e  386 
permanent recorders s tudied ,  fewer than 40 had AI)Tts l e s s  than 500, 
These were concentrated i n  Arkansas (21) and Oregon (15). Table 4 
shows t h a t  very s l i g h t  e f f e c t  on t h e  annual mean coef f i c i en t s  of 
e l iminat ing  these  lower volurne s t a t i o n s .  The remaining t h r e e  s t a t e s  
had no more than t h r e e  low-volume s t a t i o n s  each, Therefore, t h e  
observations discussed above can be considered representa t ive  of 
higher-volume locat ions .  

In  a 1946 paper y, Petroff  reported on the  f luc tua t ion  of weekday 
volumes a t  loca t ions  where t h e  ADT is  l e s s  t h m  500 vehic les  pe r  day, 
The study u t i l i z e d  da ta  from 10 permanent recorders i n  northern s t a t e s  
and 10 recorders i n  southern states. The mean annual coe f f i c i en t s  of 
v a r i a t i o n  i n  t h e  northern s t a t e s  f o r  24- and 48-hour counts were 24.96 
percent and 19.50 percent ,  respect ive ly .  I n  t h e  southern s t a t e s ,  t h e  
coe f f i c i en t s  were 19.32 percent and 14.85 percent.  

Table 5 presents  t h e  mean monthly coe f f i c i en t s  of v a r i a t i o n  f o r  Arkansas 
and Oregon plus  coe f f i c i en t s  f o r  t h r e e  add i t iona l  s t a t i o n s ,  Although t h e  
c o e f f i c i e n t s  a r e  not  a s  high a s  those reported by Pe t ro f f ,  t h e  difference 
of about t h r e e  percent  between t h e  two count periods is  comparable t o  
P e t r o f f ' s  r e s u l t s .  The coeff ic ients  i n  Table 5 produce t h e  add i t iona l  
observation t h a t  ADT es t imates  with a s tandard deviat ion of 210 percent  
o r  less a r e  unl ike ly  f o r  low-volume s t a t i o n s ,  at l e a s t  i n  these  s t a t e s ,  
unless  coverage counts a r e  of 5 o r  7 days durat ion.  

Conclusions 

The most important r e s u l t  of t h i s  study r e l a t e s  t o  t h e  use of 24- o r  
48-hour coverage counts f o r  AI)T es t imat ing  purposes on r u r a l  roads 
with ADT1s g r e a t e r  than $00 vpd. Coverage counts taken f o r  48 hours 
on weekdays w i l l  have a mean annual coe f f i c i en t  of v a r i a t i o n  of 5 . 0  
t o  +9,5 percent when compared to  t h e  average weekday of t h e  month. 
 he-study r e s u l t s  s t rongly  ind ica te  t h a t  a coe f f i c i en t  of 210 percent  
o r  l e s s  is not t o  be expected fo r  coverage counts of 24 hours taken 
Monday through Friday, If these  r e s u l t s  a r e  f a i r l y  representa t ive  of 

--I--- 

A/ Pe t ro f f ,  Boris B e ,  "some C r i t e r i a  f o r  Scheduling Mechnaical T r a f f i c  
Counts ," Proceedings, Highway Research Board, 1946. 



conditions i n  other s t a t e s ,  24-hour counts taken Monday through Friday 
should generally not be used t o  obtain ADT estimates with a r e l a t i ve  
e r ror  of 210 percent. Although t h i s  study included only f i v e  s t a t e s ,  
the  r e su l t s  appear def in i te  enough t o  warn against use of 24-hour 
weekday coverage counts without suf f ic ien t  proof t h a t  r e su l t s  w i l l  be 
sa t isfactory i n  the  par t icu la r  s t a t e .  

The study r e su l t s  a l so  indicate  t h a t ,  i f  Fridays can be excluded from 
coverage counting, the  coeff ic ients  of var ia t ion f o r  24-hour weekday 
counts w i l l  be comparable t o  48-hour counts taken Monday through Friday. 
It should be noted t h a t  t he  f u l l  24-hour Friday volumes were excluded 
i n  t h i s  par t  of the  analysis. Although many s t a t e s  exdlude Friday p.m. 
volumes, t h i s  practice was not tes ted.  It would seem prudent, however, 
f o r  individual s t a t e s  using Friday morning volumes t o  ver i fy  t h a t  they 
are  not s ign i f ican t ly  d i f fe ren t  from those of other weekdays. 

For estimating ADT on ru ra l  roads with ADT's under 500 vehicles per day, 
it appears t h a t  nei ther  24- nor 48-hour counts should be used i f  the  
desired r e l a t i ve  e r ror  of estimate of ADT i s  210 percent. In  t h i s  case, 
e i t he r  5-day or  7-day coverage counts a re  recommended. Many highway 
departments do not f e e l  it is necessary t o  maintain t h e  same accuracy 
of ADT estimates fo r  roads with ADT under 500 vehicles per day a s  f o r  
the  hig;her volume roads. Coverage counts of 48-hour duratiop on low- 
volume roads, having coeff ic ients  of var ia t ion of about 212 percent 
when compared with the  average weekday of the  month, w i l l  probably 
produce ADT estimates with a standard deviation of about 212-14 per- 
cent. Similarly 24-hou' coverage counts w i t h  coeff ic ients  of var ia t ion 
of approximately 216 percent should produce ADT estimates with a stan- 
dard r e l a t i ve  e r ro r  of about 56-17 percent. 

In scheduling coverage counts, most s t a t e s ,  except those i n  the  southern 
par t  of the  country, exclude the  winter months. Tables 2 and 2B do not 
indicate  a marked deerease i n  annual coeff ic ients  of var ia t ion f o r  the  
f i ve  s t a t e s  studied when winter months a re  excluded. Experience has 
shown t h a t  permanent recorders i n  most s t a t e s  a re  d i f f i c u l t  t o  group 
following the  Bureau of: Public Roads' " ~ u i d e  for Traf f ic  Volume Counting 
~ a n u a l "  when winter months a re  included. The pract ice  of excluding 
winter months from coverage counting schedules, therefore,  appears 
desirable i n  a11 but a few southern s ta tes .  





*2bhour weekday counts taken Monday through Thursday- 



Effect on varietion of &-hour weekday volumes 
of elim9nating Labor Day holiday period. 

Michigan I 22.8 

Florida 1 15.4 

Georgia 

Oregon 

lber coefficients r 

Af'ter eliminting 

13.3 

16.5 

Sept. 4 & 7,1g@i I 
I 

Mean monthly eoef.ficit;ats of varfa6ion for r u r a l  trca'fic volumes. 

Duration I Mar. I Apr. 1 May 
I 1 1 

* Twenty-four hour weekday coun 

June July 1 Aug. I Sept. 

10.4 11.5 9.3 lXe4 

4.7 ( 4.5 1 4.3. 1 --- 
s taken Monday through Thum 

Oct . 1 Nov. I Avg, 
1 

Note: September coefficients excluding Labor Day period calculated 
only for 24-hour counts Mondar through Friday. 



Table 3 

Analysis of rum1 coverage count 8ur~btion 

CoeWicients of variation summary tab le  

State  24 hour 24 h o w  48 hour 5 day 7 day No. of s tat ions 

Georgia 11.3 8.4 8.5 4.8 5.0 25 

Flmida 11.1 9.0 8.8 5.4 5.2 80 

Michigan 15.6 11.8 ll .9 6.9 7.0 116 

Arkansas 11.1 9.7 8.3 5.2 5.0 76 

Average 12.4 9.7 9.5 5.6 5.7 T e t a l =  38hj 

* Weekday counts taken Monday through Thursday. 

Due t o  a bad flood in  December 1g64 counts for  t h i s  
month are not included in  the  averages. 

Table 4 

Summary tab le  
( ~ f l ' e c t  of eliminating station with AM? l e s s  khan 500) 

Mean mual cgefficfents of variatkm 

Oregon 
A l l  stations 12. 9 --- 10.2 5 9 6.3 89 / 

High-volume stations 12.5 --- 9.8 5 0 6 6.0 --- '14 
Difference 0.4 0.4 0.3 0-  3 15 

* Weekday counts taken Monday through Thursday. 



Table 5 

Average coeff ic ien ts  of var ia t ion  

Low-volume r u r a l  s t a t i ons  

"Coefficients not calculated 
""These coeff icients  show effect  of eliminating 

Labor Day Period and are not  included i n  last 
column 

Aug. Sept. 

12.1 1.7 
12.5 16.5 
8.8 13.1 

5.0 7.8 
11.3 1 .O ..- 
8:6 14.7 

Adjusted 
16.4- 
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FIGURE 1-VARIATION OF WEEKDAY TRAFFIC VOLUMES 
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FIGURE 2A-EFFECT ON 24-HR WEEKDAY COUNTS O F  
ELIMINATING LABOR DAY PERIOD 
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COE F. O F  VARIATION, PERCENT 

FIGURE 3-ANNUAL MEAN COEFFICIENTS OF VARIATION 
FOR RURAL TRAFFIC VOLUMES 



Derivation of formula for use 
with 24-hour counts. 

B -- Number of 24-hour samples in a month. 

= lPhe "il'th 2bhour ss~lple i n  a month. 
- 
X = Average weekday of the month. 

= Standard deviation. 



Derivation of fornula for 48 hour, 5 day and 7 day. 

- Vol 1 + Vol 2 + Qol J + ---- Vol n 
xi - n ; where "n" = 2, 5 or 7 

lV = Total number of possible samples iln the n t h .  
N 
xi 

X = Average of sanrples = i 
EJ 

Y = Average weekday or average day of the =nth (X f s not necessari2y 
equal t o  J I ,  but will be a close tapprox~tion to  Y ) .  

IB 
(BI N 

r: %2 2 1 
C C 

(RM error) = - - 
I4 

n y  i X i  i Y 2  
B+T 

N 

xia 
( e r r )  2 y x + y 2  

n 

C 
1 q2 Root man square error E - - 2 X Y  + y 2  

l /2  

El 










