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Glossagx’ of Terms

VPD - (Vehicles per day) Number of vehicles that pass a particuler
point on the road during a period of 24 consecutive hours.

ADT - (Annual average daily traffic) Annual average number of vehi-
cles during 24 consecutive hours that pass a particular point
on the road over the period of 365 days.

~Annual average daily trarfic is calculated by averaglng the
average daily traffic for each of the 12 months. The average
daily traffic for the month is cealculated using the equation:

Ayeragé day of month = 2.AV. Weekday + Av, Saturday + Av. Sunday

Where Av. weekday = average daily volume for all weekdays of month
~Av. Saturday = average daily volume for all Saturdays of month
Av, Sundey = = average daily volume for all Sundays of month

jThis procedure is considered the simplésﬁ feasible method for
providing comparable values when counts for certain dasys are
unusable,

Vehicle miles = Normally obtained by multiplying the ADT by 365 and
by multiplying the mzleage of road to which the ADT is
applicable, : _ .

Error of estimate - The difference between the estimated value and
the true value., The true value is generally unknown.

Estimate of ADT = y.. This is'an'estimate produced by ‘any estimating
procedure, 1 a

True ADT = Y. This is known exactly at points where machine counts
are made continuously all during the year.

Best estimate of true ADT = ¥', This is the estimate that is obtained
at points that are counted for repeated but intermittent periods
of time during the year.

Error of estimate =y - Y or y ~Y'. This is the difference between

the estimated value of ADT based upon one observation and the
"true" value.  The "true" value either is known or the best
combination estimate based upon several periods of observation.

- y =X y, - Y
Relative error = (_f __ )100 = xi or (Ui )100 =
Y Yt

Number of estimates of ADT =
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I x

R , x 4 |
Average relative ‘error of estimates of ADT = x = 1Z1__ (Studies indicate

n
that, in a large sample of relative differences, the value of X
is sufficiently close to zero as to be treated as a negligible

quantity.) ) _
E R ¥ n -2
|oE Az - x)" : o _ .
Standard déVi&tiOﬂ = U= i=1 - {This is the .ordina.ry statis-
n=1 "

tical formula for the standard deviation applicable to any random
sample of observations, When the observations are relative errors

‘of estimates of ADT and x is equated to zero the formule can be
simplied as follows.

"2

. z(::)
g = i=1

nel

if a zero value is adopted, then-ﬁdls approximately egual to 2/3
- of the area under the normal distribution curve which is the famll-
iar bell shaped curve.)

Standard error of estimate = SE = 2. (Since x, is a percent, both® and SE
are in percent) n i

Z = the sum of the quantities within the expression.

Continuous count station = A place along a road where a traffic counting
machine is installed for the purpose of counting and recording
by periods not longer than one hour, the number of vehicles passe
ing this location for continuous long periods of time, usually
several years,

Seasonal control station - A place along & road where a traffic counting
machine is installed for the purpese of counting and recording
(usually by the hour) the number of vehicles passing this locae
tion for repeated intermittent periods of time. These periods,
usually of consecutive seven days duration, are repeated on &
predetermined schedule which divides the year into four, six or
twelve equal periods.

Coverage count station - A place along s road where & traffic counting
machine is installed for the purpose of counting the number of
vehicles passing this location usually during a period of con-
secutive 48 or 2k hours. Sometimes coverage counts are extended
t0 5 consecutive weekdsys or T consecutive days on primary high-
ways under 2000 ADT. Manual counts are also used for coverage
count purposes. '

Rendom selection - Every combination ¢f samples of a given size from a
population, no matter how small or how large, has an equal
chance of being selected, .




68 percent confidence limit - In = non-technical sense, it is meant
that the mean value of & particular sample has & chance of
‘being one of 68.in & hundred of being different from the

.. population mean by not more than the value of one standard
- deviation. A more technical descrzption is as follows:

The purpose for sampling is to-estimate some value; (parameter),
of the population, A sample mean is &n estimate of the mean
‘of the population. As such, it differs from the population
value by some unknown amount, which nay be as small as zZero
or very large. Using the sample data, and on the basis of
statistical theory, an interval can be calculated around the
sample estimate, in which the unknown population value lies,
The truth or falsity of that statement for any given sample
is unknown., However, theory indicates that if this process
is repeated many times, then a definite proportion of the
interval statements will be true. The confidence that we
have in the statement for any one sample is the confidence
we have in the proportion resulting from the process. An
interval calculated by a process that would yield interval
statements ‘that were true 68 percent of the time is & 68 per-
cent confidence interval, The upper and lower bounds of a
confidence interval are the confidence limits. The size of
the interval is a function of the stendard error of estimate
calculated from the aample data.

Weekday traffic = The number of vehicles that passes a given point
on the road during a consecutive 2i-hour period from Monday
to Friday inclusive. : :

Road or highway section = A :section of road or highvay between two
intersections or junctions with other roads or highways. The
section may include all lanes for traffic in both directions
or the 1anes assigned to traffic going in only one dlrection.
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Chapter 1. mmwmox

The purpose of this nide is to provide efficient procedures
for uk:l.ng accurate estimates of annual average daily traffic (ADT)
volumes based on sample counts.

ADT 18 a fundnjental traffic measurement for the deter-
mination of vehicle-miles of tra‘.ve;l. on the various categories .
of ruro.l and urben highw systems. ADT values for specific
roa.d sections provide the highway engimeer, planner, snd adn:ln
istrator with essential information needed for the determination
of}dcsi@ standards, the systematic classification of highways,
and the development of programs for improvement and maintenance.
Vehicle-mile values are important for the development of highway
financing and taxation schedules, the appraisal of safety programs,
‘and as a measure of the service provided by highvay trﬁnsport@tiqn.
To realize the full benefits of the efforts involved in o'b‘baininé
and analyzing traffic data, they must be summarized and promptly
made available for widespread use. Cnly In this way can mrornea
decigions be made so that highvaytunsporéntim will make its
maxinum comtribution to the economic growth of the State and

Ration.




Statistical amalysis and experience in the application of
statistically controlled procedures in over 30 States form the
roundaﬁem upon which this gaide hns beeu developed. Measure~
memts of the error of estimste made in these States have indicated
that the procedures they had been using, as & rule, resulted in
‘errors as great or greater than those determined by the procedure
set forth in this guide. In the majority of these States, the
cost of obtaining traffic volumes by using the procedure
presented in this guide was less than by the use of their earlier
traffic: counting methods, particularly when the old ,.pmceﬁare‘
involved the‘ use of extensive seasonal machine counts for control
purposes. |

. This gulde sets forth metheds which can be used to produce
traffic volume estimates with the accuracy indicated necessary
for design purposes and economic analyses at a minimum of cost
and effort. ’ | 7

- Omnly at continuous count stations and under perfect conditions
can true ADT be determined with absolute accuracy, assuming no
mechanical failures and correct vehicle classification data are
availsble when axle counts must be converted to vehicles. Any
count of less thah one-year duration must be regarded as a sanple.
The sample then can be mterpreted to bear a certaim relation to

the ADT or to some other needed measure, and adjustments can be

made accordingly.




When a ssmple is adjusted to represent the ADT, it becomes
an estimate of ADF, The measure of ac'cufi.ey: of the estimate is
the aifference between the estimate and the true average volune
of traffic, if known. This difference is the error of estimste.

At coverage stations the true ADT is never kuown. However '
by simulating sample coverage comnts at continuous count stations
' where the true ADT 1s known, the error of estimate of ADT at
eoversge stations cem be approximated by the application of sta-
tistical methods. Ordinarily there are no meass of kioving the
accuracy of an individual estimete. But by using certain
statistical principles, the accurscy of a large number of
estimates can be determined in terms of probablility of frequency
of errors of specific magnitude. These magnitudes of errors |
are attributable to the method of sampling and estimating.

Errors due to any imperfections or malfunctioning of traffic
counting equipment are not considered in these guidelines. The
effect of these errors remains the same irrespective of the
methods used in estimating. Thus, there are objective means of
establishing the superiority of one method of estimating over
snother as far as accuracy of ssmple estimates of traffic volume
18 concerned. |

Every State has its own problems concerning traffic volume
intormtion. There is no sinmgle procedure that would solve all

these problems. There is, however, & method of attack which,
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vhen properly applied, will produce appropriate answers to
questions as to the nmmber of statioms, 1en;i;h and freguency
of counts, and the accuracy of the results. A workisg kmowledge
of basic statistical principles and formulas is necessary to
develop the most efficient procedures and to extract the
maximm accuracy from the data., _ |
Observations indicate that there are substantial diftemc_cs,
" in the wrban and rural variatioms of traffic volume within
apeeif:l‘edtiné periods. Therefore, it is necessary to consider
separately counting and estimating of traffic volumes on rursl
roads and on wrbam roads and streets.




Chapter IJ. RURAL HIGHWAYS.

A. Highways with ADT Volumes Grester Than 500

The traffic counting procedure established as a part of the
original statewide highway plamning surveys, and later modified
by the various States to suit individual needs, invariably have
produced useful results. In the more than 30 States where the
errors of estimates of the ADT have been measured, it was found
that the standard devistions of these errors were usually in the
+12 to £17 percent range for roads carrying approximately 500 ADT
or more. As a result of theoretical study, research, and extensive
field applications, a basic procedure has been developed which
generally reduces the standard deviation of the errors of estimate
to +10 percent for these higher volume roads, alvays at a reduced
cost as compared with previous methods. The procedure that is |
presented for high volume roads can be divided into three major
steps: |

1. Grouping continuous count stations into similar patterns
of wonthly traffic volume variation,

2, Assigning road sections to groups of similar patterns of
monthly variation, and

3. locating and operating traffic counting statione.
These three steps in succession are discussed in this section.
>




1. Grouping Comtinuous Count Stations Into Siailar Pattcrns

of Monthly Traffic Voluwe Var:lation

The major prenle of the suggested procedure for high-volume
roads is that it is possible to establish a series of consecutive
road sections having similar patierns of monthly traffic volume
varistion. Route sections displaying similar patterns may be
concentrated in & particular area of s State; other patterns may
be found statewide. Road sections which are determined to have
similar patterns of monthly traffic volume varistion provide
the basis for the sdjustment of coverage counts made at points
within these youtes. These coversge counts are adjusted to APT
' by means of s group mean factor determined for all the road
sections within the group.

A simple way of searching for comtinuous traffic counting
stations with similar patterns of momthly traffic volume varistion
is the "array method” snd is deseribed and illustrated as follows:1/

'@, In Table 1, the monthly adjustment factors (that is,
the ratio of ADT to the average weekday traffic of
the month ), are shown assuming 12 permanent locations
of sutomatic traffic recorders for statioms A through
L, which represent roed sectioms carrying ADY of 500
vehicles or more. These permanent continuous counting
stations are not ulted in any particwlar order.

b. Arrange the factors by months in ascending order, as
shown on Table 2,

“In the 1llustrative example, coverage counts are made only
during the period of April through November. Therefore, adjustment
factors for coverage counts are needed only for these eight months
and only for that period. The similarity of patterns of adjustment
factors for a full year is reguired for grouping aof road sections
if factors for 12 months are used.

6




¢. .For each month determine a group of stations such that

g . the difference between the smallest and the largest
monthly factor does not exceed the range of 0.29 in A
the values of factors. This is based onm the criterion .
of 40.10 1/ from the assumed mean. There are several
possible groupings in each momth. Determime for each

. month that group having the largest number of stations

within this 0.20 range and designate the separation of
these stations by horizontal lines, as shown on Table 2.
For imstance, for April a group from 1.00 through 1.19
includes 10 stations; whereas, if the grouping were
made from 1.19 through 1.38, only three stations would
have been imcluded. (Stations outside the horizontal
lines often form independent groups vith a smaller
number of components ).

d. . The final grouping should be such that all or as uny
as possible of the same stations would fall imto the
same group for each of the months. With this prerequi-
site in mind, it is found that although stations C, D,

~and E are within the 0.20 range, between 1.00 sand 1.19
in April, they do mot fall into the group defined for
some other months. For instance, station E vith 0.93
is outside the limits of the range 0.64-0.76 in August;
also, it is outside the range in July. (Table 3
i1lustrates the groups finally defined).

It should be noted that in November station L has a factor
1.36 vhich is outside of the range 1.10-1.30. Investigation
disclosed that in November there was comstruction which caused
a reduction of traffic velume at station L. Also, it wvas found
that in the previous year the factor was 1.19 which would have
'~ kept stetion L well within the range of this group. For thuo
reams station L was included in group I. -

- It is also noted that in group I for the month of a'nne the
range is 0.21 which indicates that strictly speaking, either
gtation H or station J is outside the range. However, inves-
tigation of f:!.ela recorda and data from previmm years did not

.:l_.] This +.10 va.lue should not be confused with the design standard
deviation of 410 percent in the error of estimate of ADY. The
criterion of 4-0.10 is designed to produce a part of the standard
deviation of +1o percent. The remaining part of this standard
deviation of _+_10 percent is attributable to the sampling error.

T




disclose any sbnormalities of the counts st these two stations.
S8ince the excess over the 0.20 eriterion is only .01, obviously
it could not have any significant effect om the group mean facter,
Therefore, it vas decided to keep both stations H and J in

greuy 1.

e, For each group cmip\tbe the average of the factors for
- each month to arrive at the month group mean factor
as shown in Table h y Y

The reasons why station L was ineluded have been previausly

~discussed. However, beceuse of the highly locallzed nature of

the construction work which affected the November factor at
station "L," the value of 1.36 was mot inclwded im the compu-
tation of the mean factor of 1.16 for November for group I.
For the month of June all seven values were used computing the
group mean factor of 0.88. The exclusion of either station

H or station J would have affected the value of the wean only
be 0.01 which is ne;ligible.

In exceptional ca.ses 'such as noted in stat:i.éns H, J, and
L, of the example, the .20 range may be s].ightly deviated from
if the condition warranta. :

When a conputer :ll ava:lla.hle, groupings may be dene gseparately
for every month during which vehicle coverage count stations are
operated, This would wmean that the number of groups would most
likely vary from month to month. - For instance, from Table 2 it
can be geen that there would be only ope group in October; only
two groupe in April, May, June, September, and November; and by
rearrsnging the grouping procedure, July and Augusb can also be
placed into two graupn :

y It should be noted that adjustment factors are in terms of
average weekday traffic. Coverage counis are usually made on
weekdays; when Saturday and Sunday are included, only the
veekday counts should be used for estimmbting APT. As a rule,
" the variations of Saturday and Sunday volumes within a month
are greater than that of the weekdays, thus the ADT estimates
based on counts which include weekends tend to be less accurate
‘than those based on weekdays.




2. Assigning Rosd Sect:lons to quns e:f Binilsr Pstf-‘ems
~of Month;,y Yarmtion e

As:ignacerta:m eolorto mhmnpmﬁmkmuupthe
~ location of each centinms count statm with the appreprnte -
eolor for :l:bs gmup. This is Mustmod on rigure 1. ~ Stations
vefthenmaranpmmlytmumgacastinmmbeor
rwtes. Comm thc md aectim on thcse cantiwus routea
designating tha by thc eolor of ‘ahe mtiom vhich fall u,pon it.
When srom.us 15 dcm seymtely for mh mth, thm should be
a msp for each mnth on which 'the gmupmgs are ums d.e:igmtcd. '
 The amer of cmmua count recorders 18 mt ordiwily '
sarricimt to us:!.gn to mtm groups all Z'Old nectians in the
, Statt w:th sn wr valm grea’oor than 500. In the n.Jority of
the States t!mre are seuml amtrol mtiana. '.Ehese are
stations at vhich trsfﬁc counts are mic st eguﬂ.ly spoccd
1n'bcrmls of tiu du.ring the yea.r Bone md uctions which
cannot ’be g,rauped by cm:i,nw comt reoordcrs w be classified
by aeasona.l control cta.tims. '!hia u aeemlished 1: the
tonoving m:mer: o |
| © @  For mh seueml cmtrol stskmn, cmnte tho ratios
: of the ADP to the average weekday of the momth,
mluding all holidays during which the count was
(This is illustrated in Table 5. Note that this
15 metly the same procedure mutratad :m ?able 1
for contimuous count stationa) o
b. mnﬁimmthmmayedu ‘shown .'m!hhleé.

(This is the same procedure illustrated in Table 2 rar'
continuous count stations).




c. Compare each of the resulting ratios with the

corresponding mean determined from contin
count stations. Using the eriteriom of +.1
difference from the mean ratio of continuous
count stations, allocate all seasonal cemtrol
stations to the groups determined by the analysis
of continmuwous count stations. The resulting

" allocationm 1s shown in Teble 7. An example of
usign:lng & seasonal control sta.tion to a group

"~ fellows:

Btation 5 is shows in group I in Table 7. By
reference to Table 5 the ratio for the month
of April is .97. As shown in Table 4 the mean
April factor for group I is 1.11. Thus the

- 'difference between the factors is .14, This
seme procedure wvas followed for the remaining
months and the difference between the factors
for station 5 and the mean factors for the

- corresponding monthe for group 1 were not greater
than .15. Therefore, station 5 could belong to
group I. o v

- A more objective method of allocating a seascnal
control station to a growp may be used. This
method is based on the principle of "least squares."
(See Table 8, page 51 ).

d. Indicate on the map the location of each seasonal
control station, using the color of the group to which
the station belongs. Many of the seasonal control
stations will fall into patterns vhich were determined
by continuous count stations and thus verify the
allocation of these rcad sections. Others may provide
information to allocate the road sections for which no
information 1s available from the continuous coumt
stations. The patterms for some seasonal control stations
wmruuintowpmdctouinedmumtedin :
Table 7.

1/ Since seascnal contrel mtiéns are samples rather thsan
complete months, the group may be extended to the range of +.15
rather than +.10 used for the continuous count stations.

10




e. If the State does not bave seasonal control stations -
to make necessary assignmemts of road sectioms to
groups, it is important to establish seascnal control
stations for one year to make these assignments. Best
results will be obtained by counting seven consecutive
days in each month. Statiens counted less frequently

- than once each month may be difficult to assign to

groups. ,

‘The seasomal comtrol statioms that do mot fall into amy pre-
determined group should be carefully examined. For example, it
may be foumd that the majority of the months sgree with o previously
Mer-ined pattern. In such cases :eebrda for several preceding
years should be examined and compared in order to determine if the
disagreement in some of the momths is & metter of repetition
rather than being peculiar to ome particular year. This was ums-
trated by the study of the records for stations L and H.

If records are ava.ila‘nle, the process of grouping eontinmus
count mt:lens and, if necessary, sea.soml control stations as
described above should be repeated ror two or three preceding
yea.rs. Because of the persistence of the monmthly ra.tion over a
period of years, it ny be expected that the grest ujority of the
road sections will fall into the same monthly pattern groups year
after year. Im ome State, after studying four year's counts, it
was found that about 94 percent of the road sections retained
their groupings and oanly about 6 percent needé& to be changed.

It is recoamended that groupings of comtinuous recorders and

seasonal control stations be checked every year.




_ Ordinaril,y the ehnngel 1n the grou;p pattems can be visually
detenined when the comtrol stationa hu.ve been plotted on & map
| by neann of the color-codcd grouy synbols. lbwever, there may
be sitmtions when the exact ‘point or chnnée is not easily
ascertained. !'hil m occur near urban a.reu. In such situations
11; is desirn.blo to estu‘bliah additimal control to deﬂne tMB

) po:lnt of ehange. An 1lluBtration or th:l.l cmd:lt:lon :ln a rurn.l

| varea. is lhown at the botto- of r:lguro 1. rh:I.s route vas usignea

| to grou;p I, bued on tha dnta. trol continuons count stationn B

‘md G. ‘ ﬂowmr, there ‘vas no certn:lnty thnt a.ll of the sectionn

; of thie route 80 auigned actum helong to that group. In t.he
| ulang ru.nge progru or usimt or road sections to a grotp, -
it is necessary te ver:lfy the asnmd rond aectien deaignsbioﬁ by
‘,eatablishmg necessary uuom.l control stationl. !hi: m
accmplished in this inst-nce by eltablishing msonal eontrol
sta:bions 32, 33, 31& 37, a.nd 39, which substutiated the orig.tnal
a.uulption that 111 aectiona betwéen uJor mtemct:lons on this

oute belong to group I. |

~ Experience aubstmtutes the appuca.unty of the theory of
coni’iguutions uh:lch md:lcn:bo that m thc ujority or cases the
: ausonal control stations fall mte the groups prev:louly
dstemined by the continuo\m count mt:tm data.




- For the purpose of illustration, another example of where a
change in grouping is indicated is shown on Figure 1 for seasonal
control stations 19 and 21. There are two questions arising from
this situstion. One is the ;u:tmt of the road sections betveen
Richardsville and Frazer, and the other is the assigmment of the
road west of Richardsville as indicated by the pattern of station
'19. The data from station 31 indicate that prgvioun assignment
of the road between R:lch&rg\aville, and Frazer to group 1 was
correct. On the other hand, it 1s observed from the data cbtaimed
at stations 16, 17, and 18 that the road sections vest of
Richardsville belong to the same group as statiom 19.

After accomplishing the above described procedures, the
ungrouped road sections with an ADT exceeding 500 as mtoé on
Figure 1, are road sections with umusual or extreme patternms of
monthly variations of traffic volume. Normally these are roads
leading into resort or recreational areas. The road sections
exhibiting such patterns usually are limited in extent and &
single contimuous or suitable seasonal control cownt staticn is
ordinarily sufficient to obtain the neceasary adjustment factors
for each such section.

The planning of -traffic voluine msureient is bued on two
fundamental characteristics which bave been established by many
studies. :—l'/ These characteristics are:

;7 Refer to bibliography items 1 and 2.
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(1) The pattern otfﬁonthly varistions of tra:f'fic volume
- persists over 1'ong~fstretche‘a of highwey. |
- (2) The pattern of monthly variations of traffic volume
persists over long periods of time. o
It can be expected that at inteme&iat& points along each
 rural route, the monthly variations will be similar to those .
established by the continuous count stations along the route of
its group. 'I‘heretore, each group m‘ractor should be applied
~ to the cm’ferage'cbunt ‘stations whieh are located on road seétions
of this group For example, in Figure 1 all coverage count -
stations operated during May on road sections of group I would
use a factor of 0.97 (see Table k). This method should result
in estimates of ADT with & standard deviation of es‘tiuhtes not
exceeding +10 percent., ' - -

3. . Locating and Operating Traffic Counting Ststions

* 8. Continuous Traffic Counters 7

‘After all road sections have been allocated to groups of
similar monthly patterns of traffic variation, it may be possible
to eliminate or relocate some of the continuous count stations.
This decision, however, should be made only after careful deter-
~mination of all purposes served by these stations. These.
considerstions should includes -

(1) Continuous count stations, in addition to providing
adjustment factors for expansion of coverage counts,
may be needed for long-range detemination of traffic
trends at & particulm‘ point.

(2) It may be desirable to determine accurate peak hour
counts at a particular station.
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= (3) Other local informstion nay be used. '
' (h) The road sections :ror which recards are nort avail-
: able should be studies. Either permanent or
‘. seasonal control stations should be located on these
. gections in future years so as to enable the proper -
classification of these road sections by groups.
1f seasonal count stations are operated, ea.ch count
should be for one-week duration.

(5) It may be desirsble to retain contimuous 'cmmt station
locations to determine the rates of change of travel.

~ (6) 1In general, a minimum of six continuous counting
stations should be located in each group of road
sections with an independent set of monthly factors.
b. Sea,sont.l Control Stations
~After 511 road sections hs.ve been grouped as described a’bove,
the mmber of sea.sonal control sta.tions can be significantly reduced.
When there is reason to believe that a seasonal pnttern on a
‘particu.lar road section is c:hanging or has cmmged, seasonal control ;
‘or continuous coun'b stations should be nsed to determine this ehange.
C. Covera.ge Count Stations ‘

{1) ‘.Ehe bulk of the m date comes from cafemgeAconnt’
st.ations s:lnce they are luca.ted wherever specific traffic
volme mfomtion is dasired. ,In a comprehensive traffic
volume survey, information is needgd for each ‘aeétion of
road between intersections. 'ro achieve this it is theoreticaily |
necessary tb hwe/trafﬁc counts at "e\rery other intersection.
However, date collected at coverage count stations represent
samples in time. Estimates of ADT based on these samples are
subject to sufficlent sampling érror as to Justify the |
following rule: |
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"Locate coverage count stations at alternate inter-
sections. However, it may not be necessary to locate a
coverage count station at alternate intersections providing
the traffic volumes do not vary by more than 10 percent
between road sections under consideration. Also coverage
stations may be omitted when changes of traffic volume are
evenly distributed over a series of consecutive road
intersections. Traffic volumes for the intervening
gections can be estimated by prorating the volumes at the
end sections.”

(2) The following may be used as & guide to determine
the coverage count stations that sre needed:

(a) Make coverage counts at every other intersection
or as needed as described above. This coverage
counting program wmay be made in one year or in
several year cycles up to five years. A maximum
cycle of three years is recommended. Assuming a
three-year cycle, one-third of the coverage counts
would be made each year.

(b) If only vehicle mileage information is needed then
a much smaller coverage than described under (a)
would be required. For example, the rural vehicle
mileage by counties was needed within 5 percent
standard error of the mesn. This was accomplished
by locating coverage count stations at an average
of 10 miles apart.

(¢) In general, approximately 25 coverage count stations
will be required for each 100 miles of rural roads.
Depending on the topography and the pattern of
location of roads, variations from this coverage
may be encountered in some of the States,

Highways with ADT Volumes Between 25 and 500

Roads carrying less than 500 ADT must be treated differently

than roeds with higher traffic volumes, since past studies have

shown that the standard error of estimate increases at a nuch'

greater rate when the traffic volume is less than 500 ADP. 1/

This relation can be illustrated graphically by the following figure.

1/ Refer to bibliography item No. 3.

16




23
m i
 .~
& \
'S 1) ,
o '
Wi
Q- , | | ,
g 0 — \\ . : V
5 \ ‘ 24 HOUR )
‘ P — 48 HOUR o
8 ‘ S msﬁﬁou ,

~ 250 500 750 1000 1250 1750 2000
ANNUAL AVERAGE WEEKDAY TRAFFIC VOLUMES

l. Control SBtation eperatieas

It has been determined from past experience that all rural
road sections regardless of the administrative system with volumes
between 25 and 500 ADT can g&erslly be represented by one group,
for the purpose o j ing monthly adjustment factors to obtain
estimates of ADP. On this basis, the following stepa should
be undertaken:

&. Continuous eom station locations on lower volume
roads way be chosen arbitrarily to provide adequate
geographical representation., Analysis of one or
tvo year's dsta wlll help determine if any of the
locations should be changed, or if additional
stations are required. Five or six such stations
vill be adequate in most States to compute the
average adjustment factors f9r estimating the
AD? at the coverage count stations.

I/ Befer to bibliography item Fo. h.
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b.  Seasonal conirol stations may be used instead of
continuous counting stations. If continuous count
stations are used, a minimun of 5 or 6 are required.

_ If seasonal control stations are used and a count
is taken in every momth, 5 or 6 seasonal control
statione are also sufficient. If counts are taken
: every other month &t seasonal control stations, then
- the number of stations should be doubled. Therefore,
10 or 12 stations may be required. Horeover, the
schedule should be so arranged that an equal number
of counts are taken in each month, statewide.
Similarly, if counts are taken every third month, 3
times the number of continuous cc\mts are required.

vaiding a State bp.s 8 su:ffic_i‘ent number nf existing continuous
count. stations on Si;#te high{mys ca.rrying less than"SQG ADT or ion
low-volume mada on other ‘administrative systms, tixgsef stations
could;'be used; to provide {he necessary average adjuétment :t‘j'a.ctoré‘
for low—volme roads. | o

continmus cowat sta.tiona and aeaaonal centrol mtions Bormally
should not be located on roads carrying less than 100 ADY. The
factérs obtained on sections having 100 to 500 ADT can be applied
to all roadz carrying ADT of 25-500. '

2. co’vergge count atations !

Procedures for locating coverage count atatians an roada
carrying in exceu of '500 AB!B also a.pply to lov-mlm roads.,
' An exception to thia yoliey 13 that ceveraga count statioms are
not usmn;y ].ocated on roada carrying an Am of a5 or less. Locate
coverage count sta.tiona at alternate intersectims. However, it
may not be necessary t0 locste & coverage count station at alternate

intersections provming the tra.ffic volumes dc not vary by more
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than 25 percent betveen road sections unﬁer consideration. Note

the similarity to the procedure far roaée carrying an ADT o:t

" 500 or more. (Chapter 11, A-3 (C) page 15.)

Hhen the adjustment factors obtaiued from these control
stations are applied to coverage count stations on a law-velme
system, it may be expected that 68 percent of the estimates of
ADT will have an error within 20-25 percenﬁ ‘More precise -
estmtes may be expected for the higher volume rosds within
" this traffic volume range. |

C. Roads with ADT Volumes Lesg Than 25

| Other sources of information should be used for the esti-
mation of traffic volumes on the extremely low-volume kroads.f
Such sources msy include culture, previous records, and the
'appucgtian of the overall rate of change in traffic volume
over a period of years. 'Bowever; there may be roads within a
State or an area that ha.ve such economic mportance that fewer
than 25 vehicles may represent an appreciable messure of service
and that service should be more accura.tely neasu;red. ‘In such
cases, traffic counts of longer than hthoﬁr'dmfiqn are usually
fnecea‘sary $0 achieve any practical degree of accuracy, and five-
or seven-day counts may be necessary. The control stations which
vere used for the computation of the average adjustment factors

" needed to compute ADPT volumes for roads in the 25-500 ADP group
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can be utilized to determine ADT for roads with ADT volumes less
than 25. When greater accuracy is desired, a repeat coverage
count nay be justified. In some csses ﬁ continuous count recorder

way be necessary to produce the desired degree of accuracy.

D..  Adjustment Factors

1. The group mean ratio of the ADT to ihe average weekday
traffic volumes of the month is an adjustment factor that would
be applicable to samples of 24-hour averages of hB-houx_- counts
on weekdays, and 24-hour averages of five consecutive weekdays.

If conpufers are used then weekly adjustment factors may be
. applied. These factors are the group mean ratios of ADT to the
average weekday of the week during which the coverage counts are
made. Even factors for individual weekdays of the year can be
used. However, these individual weekday factors in a few States
where they have been used, do not produce a significant increase
in the accuracy of ADT estimates.

For all coverage counts taken on road sections that hé.ve
been assigned to groups of similar monthly variations, a group
mean factor should be applied. These group mean adjustment
factors are computed separately for each group from continuous
count or control count station data. This procedure has been
discussed previously, (either monthly or weekly). For example,

the use of a monthly factor would be as follows:

20,




A coverage count of 48-hour duration on weekdays was
- made on a road section of group I in Seprbember, the
" eount’ showed 4,286 vehicles.  The 2i-hour mean, théré-
fore, equals 2, 143 vehicles. From Table & the
Db adjustrent Factor 1s°0.89.  The estimate of ADT for
L this ccverage sta.tion is 2,1&3 x 0.89 = 1,907.” o

2, When covarage counts a.re mde for a period Glf aeven
consecutive days a8 suitable adjustnexxb factar mt be a.pglied,
if haurl;v recording counters a.re uaezi, the i’wtar shoulﬂ be

representa:t;ive o:t the a.verage M ot the mh or mk. , When
,cmulative corunters are usa& the fa.ctors mat be repreacn‘tative
~kof the avera.ge gg_ o:t’ the mnth or week,. A najor eonsiﬁeration
in selecting a coverage count periad 18 the strang mssi‘bility

’ oi’ lest data. when ruhber tube detect.ors are left :Ln place for .
extended periods. ) Little, 11‘ any, accmcy cen be gsined 'by

| 1ncluding Saturdas?s end Sundaga in ‘the coversge period. -]-'/ ‘
‘ There ia 8 peried of abou'b i’ou;r mks :I.n tha 5pring aad

mother in the I‘all when ’che ah—-hour weakday rura;t. traﬁ,’ic volme

) a:u:ren from ﬁa, ADT for that same station by s standard, deviation
of lesa than +10 percerxt 'Eherefore, this count could be S
,considereﬂ an estimte cd? the AM' without any mrther treatment
Hoveve:r, it ia considemd inpractical ta mcruit aurﬂcient

help only kfor;these short periods of tfme. Ir this procedure

‘is used, caution should be exercised im the selection of these

I/ Refer to bibliography item No. 8 for the effect on ADT
estimate accuracy of varying the coverage count duration.
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4 -week periods as the representative trat:fic velumes va.ry some~
whaet :E‘mn year to year and from station to sta’cion. The usual
practice is to conduct traff:lc coverage counting for a period of
seven or noreicbﬁéegutive months and in some States the year-round.
 Adjustment factors deteruined from control stations in rural
‘area.;: should be éi:piieé*te\ all rural réé.és. , Fbr‘the su‘oﬁi‘ﬁén
sectio:;s, 1t is desirable tby aetéi;miﬁe the a.djastﬁent faciors
‘from data obtained either from continuous "cdixﬁt ‘recorders or
from :a."fev msonal count sga%ioné' 16ca£ed 1n these areais; "'U‘xitil
data are available from these récérde:rs;. it is hsunny'adequ.ltét
to average the fa.ctors obtamed in the rural aress with these '
in the pa.rticular city a.nd apply these average valnes to sub-
urban areas. Gemerally, the monthly variations of traffic
volumes in suburben areas approach those of the cities. It has
‘also been observed that mnthly traff:lc ‘volume fluctuationa in
the cities are much mller than they are on the rural road
seetions, 50 that the urban factors tend to apgiroach wnity for
each month. This implies that the mntm veriations in the
suburban areas are usually mller 'bha.n those observed in the

rural sect:lons of the sane route.
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E.

1 Editing | ' -

a.fﬂﬁhﬁnal Editing'~"

Every rield report nust be carefully exanined in the office
and all notazions thereon mnst be carefully read. Th;s will
eliminate all counts that are obviously unsaxlsfactqry. All
counts far whieh there are 1ndxcations that they ﬂere taﬁen
under abnormal aircumstances should not be used. Each count
shauld be compared with the record of the saac ataxion for the
previous yeari - Ir ‘the two differ by 30 percent ‘or more for
roads ‘carrying greater than 500 ADF, such counts should ordinarily

“not be used unless Justified by kmown changes in*thé“ufea:l Counﬁs
‘vhich differ by more than 20 but less than 30 percent may be used,
" but all sections in this range must be subjected to very careful
serutiny.

On roads carrying less than 500 APT, the counts differing by
60 percent or more from the previous year should ordinarily not

be used. However, if the differemce is between 20 and 60 percent,
such ééﬁnté‘nay be used ‘with caution upon eviderce that they
“may be satisfactory.
b. Machine Editing
' In States where computers abé qualified personnel trained
“in statistical wethods are available, machine editing procedures
can”be‘used.l/ ‘The prineiple éf7this:editing3pr00edure is‘as

follows:

1/ Refer to bibliography item No. 5.
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(1) Using available historical data of traffic counts
at s particular location, compute a relationship
between ADT and the year by means of linear :
regression techniques. Five to ten years of
historical data are desirable for the purpcse.

(2) Extend the function to the year of the current -
count and determine the difference betwveen the
value yielded by the function and the curremt .
value.

(3) If this difference is smaller than twice the stand-

-~ ard error of estimate about the regression line,
the count can be accepted witbout further investi-
gation. If the difference is larger tham twice the -
standard error of éstimate about the regression
line, then the curremt count is subject to imvesti-
gation. Its final mcceptance or rejection will be
made upon the results of this investigatien.

_ The first two steps outlined above can be accomplished by
use of computers. The only phase of the procedure outlined under
- (3) above that cennot be accomplished by the use of a computer is
the analysis of the rejected count. This snalysis may require both
field and office checking, either a recount or an investigation,
1o determine the .cause qt the exceptional change in traffic
volume counts.

2.  Mechanlcal Date Processing

The use of elqctfanic data processing equipment is most

desgirable for further analysis subsequent to editing. The selection
of the adjustment factor and the factoring of the field count

can be accomplished by using this equipment. Computers may also

be used to improve somewhat the accuracy of the results - instead
of using monthly adjustment factors, weekly or daily adjusiment
factors can be produced without appreciable additional costs.
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3. @eathing Oub
|  After all the coverage counts have ‘nean converted. mta

mmm of ADE, 1t may be expected that sbout 68 percemt of the

estimates will have errors not greater than 10 percent for the

highwolm rgada wﬂ not gxtea:;er tha.n 20 parcent for the low-
After all ADT volumes have been estimated, a smoothing out

process vill usually be necessary for adjacest road sections.

'.Ehia ;pmcaas can be wcmuam as fallmta‘

b

Co

de

. ‘Post all ADY estmtcs on s nlm
| Bach meessive road section should now be studied

in comparisom with the adjacent road sections,

- keeping in mind the influence of traffic frem. ‘the

matiea of the c:i.ties and mtemcting mudl

If the difference bet;ween tru:tﬁe volms

_two successive sections of .road appear to be .
too large to be jJustifie

by ‘the circumstances,
the traffic volumes .should be adjusted to give

& more logical di#tributim besed on the evi-
- dence., This is ae.cmplishcd by inereasing or
decreasins the volm at one or both stations.

This mathing out process can also be guided

by the traffic volumes on road sections beyand
‘the aectim 1madiate1;r under study. . ..

This suoothins proeesa teads to increa.se the accuracy af the

' estimtes of ADT. " In the final mluation of the errors inmlwd,

it 1s believed by ‘those concemed with highvay traffic ‘that 2/3 ;

of the ﬁml estmtes will upuallar mt be greater tm 5 percent

in error for high-volm mds ‘and not greater than 19 percent

in error fer lowwo.lm roads H a.nd tha:b 9‘5 perccnt of the |
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estimates will not be more than 10 percent in error for high-
volume roads and not more than 20 percent in error for low-volume
roads. Some of the reasoning which supports this opinion is as
follows:

(1) In the exemination of successive road sections a
sudden large vmexplainable change in traffic volume
is easily observed and eliminated.

(2) Comparison with historical data may indicate an
unexplainable large change in traffie volume which
"is easily observed and eliminated.’

(3) The elimination of the obviously large errors of
estimate will, by litself, reduce the avera.ge error
of the remaining estimste.

k.  Improvement in Accuracy

A greater degree of accura.cy in estimating ADT can be
accomplished as follows-
8. Using weekly factors instead of monthly factors.
This procedure is presented on page ah, under
"Mechanical Data. Processing." o

b. Use of repeat counts as noted on page 19, under
"Roads with ADT Volumes Less Than 25."

¢. 'Taking five- or seven-day coverage counts a8
noted on page 19, under "Roads with ADT Volumes
of Less Than 25.” See also bibliography item
No. 8.
The above are procedures in which improvement in accuracy
in the estimate of ADT cam be oblained. However, when considering
methods to iﬁprove accuracy the cost should be kept in mind. A
fairly accurate rule that can be 'qsgd in attempting to improve
precision by increasing the sample size 1s that "tp reduce the
error by one-half using the same sampling procedures would
require increasing the effort and probably the cost by four times.”
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- CHAPTER III - URBAHRW AND STREETS.

A, Urban Pla.nning Process Relationshiz_

Pr:.or to the fomalization of 'bhe comprehensive urban plarming
pmcess 1n 1962, most urban areaa did not have a.dequate trafﬁc
cmm‘bing pmgrams As the myhasis on urban comprehensive planning

increase&, hmrever, an understanding wa.s gaine& conceming the use

4 and va:{.ue ‘of gooﬁ urba.n traffiu counts an& more foxmally st.ructnred
\ ':‘“{pmgrams evolved These ymgrams have been tailored to th.e nee&s
‘of the urban pla.nning pmcess a.n& are typic&lly considered in two
‘:t‘ranes of references. o .

| First, traffic counts are needed in those phases of the ur’ban
plauning pmcess which deal with the verification and/or development
of transpor’cation models. For this pur_pose, tra.:ffic cmmbs are /
collected st the same time the data inplxt for model &e’velop‘menfare
collected to insure that the origin-destination data are truly
repreaentative of exis‘tiné'rtraﬁ.ffié "coﬁéitiéns: Becs,use the trafig--
' porba‘lsicn models ‘are crucial to the development ‘end realizstion of
a future year transportetion,plan, they must be calibrated with
: base year ﬁata and reevaluated at least once every :E‘ive years to
W"'de'temine their applicability for continued use. Tra.ffic counta
which ;yield independent estimates of trawl pa.tterns and grovth are
used to evaluate the a.bility of the entire travel forecasting
process to simulate actual travel. Beca.use ‘of the 1mpcrtance of
the reevaluation phase in the coniinuing urba.n transportation plsoning
process, traffic estimates for all arterial links on the tranaportatién

- network are required.




The second frame of reference is with respectfto those years
between the model development and/or reevaluation phaaes. In these
intermediate years, there is a need to monitor change. The W
surveillance of traffic volumes allows one to identify changes in
travel growth trends for the total as well as subareas. If the
identified changes in travel patterns and growth differ significantly
‘ frqm the simnlateditranel deveioped by the transportation planning
’process, the reevalnation phase referred to earlier will begin before
the maxﬁmmn 5ﬁyear interval. Since a base of traffic estimates
was developed under the first frame of reference, the number of
counts needed'for surveillancekwill be considersbly fewer then for
the modeling and reevaluation phases. A comprehensive counting
program should be de51gned to satisfy the needs of both frames of
reference.

o In‘some nrben areas, a large number of counts already exist
which proride’ueeful traffic information. These‘existing treffic
estimates, however, should be analyzed to determine their adequacy
as s data base. An analysis of the existing{connts may result in
the selection of nev stations and continuation of old stations of
the various types needed for prodncing the desired traffic estimates.
Urban transportation planning studies are cooperative efforts A
involxing several Jnrisdictions, State highwag,departments shpuid

insure that an adequate traffic counting program is conducted.

28




B. Considerations for Urban Counting
‘The need to develop the capablility for estimating annual average
traffic on urban streets has increased concurrently with the increased
emphasis on urban transportation planning. This need is being
satisfied by the establishment of traffic counting programs that
can be used to help identify the traffic growth as well as to verify
the continued use of transportation models. For estimating annual
average traffic, the urban traffic counting program is usually designed
with the following considerations:
1. A sufficient number of continuous, seasonal, and coverage
ccounts should be taken to make necessary estimates of the
' average daily traffic (ADT) and vehicle-miles of travel
{(VMT ). The traffic counts should be located on a
representative portion of each functional system by
geographic area. Areas that exhibit rapid growth rates
should receive & proportionally greater number of traffic
counts than areas that have stabilized. The placement of
count locations according to functional system will enabie
"VMT to be tebulated by functional system both for the total
area and subareas. An ahalysis of the counts on a subarea
basis should provide the means for measuring the relative
- travel growth within and through the subareas.
2. Estimates of the ADT at each cordon line and screenline
crossing should be provided by the program. Since 'I_;he

screenline and cordon count data were used to verify the
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valldity of the original survey data, it is rea.sonahle

to maintain an ennual surveillance of survey control lines.
All sc:.?eenline and cordon crossings should have as a minimum
one coverage count per’ year. Certain crossings may be
conaidéred for seasonal control locations while others
could be considered for continuous counter locations.

3,  In many urban areas, estimates of directional peak hour
traffic ase of considersble value. Peak hour traffic
volumes can be uaéd to help calibrate peak hour models
and to aid the traffic analyst in determining the proper
’relat‘ionships between pesk hour volumes, design volmes;
and the ADT. Such cbunts,f‘ if supplemented with manual ;
cle.ssif’ication counts at selected points on the functional
systems, will provide the necessary data for traffic
engineering analyses at intersections under study.

L, ’_['he counting program should result In tra.f:ric mlme
estimates on the arterial street network which reflect
the criterion of +5 percen{: error .on’ the 68 percent
confidence 1imit and VMT estimstes of 45 percent at
95 percent confidence 11mit;

A traffic counting program which incorporates these considera-
tions should result in an adequate number of traffic volume estimates
for transportation planning purposes, VMI and ADT estimates base.d’on the
more extensive counting schedule required for the development and

- verification phases would become updated bases on which to build.
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c. ADT Estimating Procedures

TPraffie counting programs cover continuous, seasonel coverage,
tarning movement, and classification counts. - Continuous and seasonal
counts are taken to determine patterns of seasonal, daily, and hourly
variations in traffic volumes which are typical of roads and streets
in the study area. Adjustment factors developed frbm these counts are
tﬁen applied to short tem counts to obtain estimates of average daily
volumes. Coverage counts are taken to obtain information at sufficient
locations 10 be representative of each section of city streets on the
~transportation study traffic assigmment network. However; in order to
‘provide an estimate of total travel, it will also be necessarj to
collect traffic counts on a sample of those streets not on the traffic
assignment network. When required in the planning process, classification
and directional diatribution data should be collected at a sufficient
number of volume counting stations to be representative of all éignif-
icant variations within the study area. When it is necessary to determine
turning movements and classification of traffic by vehicle type during
the peak hour, 2- to 4-hour counts which include the peak period may be
made.

Before the planning process gained full impetus, the majority of
cities were satisfied with ADT estimates having an error of about
+10 percent at the 68 percent confidence limit. To test the need for
con’q:rol stations for adjustment, observations were made 'conéeming
2h-hour coverage counf.sl on high volume streets in 13 cities which are

1
located in three States."/ ‘These counts were taken on weekdays spread

1/ Refer to bibliography item No. 6.
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throughout the year. A subsequent analysis which deleted those traffic
éoxmts taken in inclement weather or other days with extremely

abnormal traffic conditions indicated that the normal traffic volumes

‘on weekdays could be ‘considered the same as the ADT without the

application of adjustment factors. Since the accuracy of these counts

- were within the acceptable +10 percent standard error of estimate, it

was not essential to have control stations for further adjustment.

It is possible, ho,'vtever; to reduce the error of estimte of
ADT from a 10 percent to a 7 percent standard error of estimste by
application of monthly adjustment fa.ctoz-s based upon the data obtalned

at control stations. This determination was based upon an analysis

of traffic data gathered in 11 cities located in one State. From a

large number of continuous count stations distributed throughout the
11 cities of this Btate, 9 stations were selected at random. From
the data obtained at these continuous coﬁh‘b atationé, the monthly
adJustment f&ctors were computed and applied to all coverage counts
made in these éi‘hies. Such a procedure is considered applicable to
cities of ever 2,000 populstion and streets carrying over 500 ADT.
No refinements of accuracy are usually required for lower voimne
sﬁreets’ (streets with an ADT of less than 500.) If no adjustment
factors are applied to coverage counts, the percentage errors of
estimate ‘of ADT would be expected to be in excess of +10 percent but
less than +20 percent. If mean monthly adjuétment'factors obtained
from the conﬁinuous count stations located on high volume streetis
were applied to coverage counts on low volume streets, the standard

deviation may be expected to be about +10 percent.
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Regardless of the ADT estimating prdce&ures used, a few urban
routes may require special treatment and investigationm, particularly
if a greater degree of accurdcy is i‘equired. | Among these are streets
:servinvg résort and recreational facilities of other areas of high
seasonal concentration of traffic. | |

An urban traffic counting progran could utilize the grouping
proéedﬁre described in chapter II. This procedure:should produce
annusl average traffic estimatas with standard devistion of +5 percent.

‘However, it is quite likely that data from a sufficient mumber of

conti’ﬁuous rei:ord.ers and seasonal control stations will xiot be avail- |
‘ablei'bo produce reliable group mean factors or to assign the roads and
streets to groups. Ineking previous ccmt‘iol datsa, locations for
continuous recorders should be selected subjectively to be representative
of geographical loca.tion, functional classification of streets, and
Jurisdictional responsibility. Stations may be selected, according to
thé Following:

1. Geographic Location.--Central business disﬁrict, fringe

area, outlying business district, and residential area as
defined on page 19 of the Highway Capacity Manual ,(1968).
2 Functional Classification.--Principal artérials, minoxr

- arterials, collectors, and locals as described in the 1968
National Highway Functional Classi:ic#tion Study Manual by
the Buresu of Public Roads, April 1969.
3. dJurisdictional Responsibility. -?-Sta.te highway or non-State '

highway.
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Station locations selected in this manner kshould not be considered
permanent. After one year's ‘operaticn, ‘analysis of,th,e data and
- grouping of the stations will show which statlons shduld be continued
on a permanent basis and which should be moved. The analysis will
also indicate where additional control data are necessary.
It s difficwls to provide a rule-of-thumb for determining the
desirable number of continuous reco:&ders and seasonal control stations
té e operated in an urban area. However, current experience indicates
that Va’ total of 8 to 3.2 locations or 4-6 locations per pattern group,
-including seasonsal cont:,i‘ol sta’cioxis should be sufficient, 1In ‘beginning'
a nevw program, it might be wise to collgct more seasonsl counts Jdﬁring
_the first period; that is, st least until the final count locations

are. determined.

D. Types of Traffic Ccunts

S:{nce’a continuous. é.nd seasonal counts were discussed in sufficient
detail in the rural section, & detailed discussion of coveragé' counté
only wili be presented in this section. |

: Foi* the development and verification of the transportation models,
the number of tra:f.‘fikck count stations will vary according to the mm‘:;er
'of ;niles of a.ll foads and streets that are included in the traffic
gssignment netvork. - When an urban study makes VMT estimates for
~the entire streetk system, including éollgetors and locals, a larger
number of coverage counts will have to be taken utilizing sampling

techniques on these remaining streets.
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In the intermediate years or surveillance period, fewer counts
will be -n‘eces-sa.ry. * 'In these intermediate years, estimates can be
made using the broad group of traffic counts ms a base. As the
plenning process continues, this base of traffic counts will be
reestablished at the same interval the models are reévaluated.'
Varistions from these guidelines may be found in some citiea.edeﬁending
on the general plan of the city street layouts, length of the city
blocks, and topography.

1.  Machine Counts.--In an urban traffic counting program,

' machine counts should be of 24- to 4B8-hour duration on weekdays.
If it is operationally convenient, traffic counting machines could
be located on each leg of an intersection. It is not necessary

to make counts on each leg at each and every intersection since the

" volume of each leg of an uncounted intersection can be determined

from an‘ adjacent intersection. Even counting traffic at every other
intersection may not be necessary. |

For example, on long streets carrying large volumes of
treffic, considerable savings can accrue by locating stations only
at points where there is a significant break in traffic volume.

Since the design of the traffic counting procedure fér a transportation
study is based on the criterion of +5 percent error on the 68 percent
-confidence limit, stations may be omitted when the differences between
- the traffic volumes at successive stations are expected to be 45 |
percent or even as much as +10 percent. In such cases, the traffic

volumes between counting stations can be 1ntérp01ated to provide
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estimates without actually counting traffic on all sections of streets.

2. Manual Counts.--Often special conditions in cities make

machine counts impractical. For example, the mechanical efficiency
of a machine may be seriously affected by the stop and go traffic
of a congested intersection, by multiple lanes, by parking cars, or

2/

‘necessary to count traffic manually.

by tampering with the counters. Where such conditions exist, it is
In central business districts, traffic counts can often Be

conducted economically by taking very short manual counts at con-
secutive 1ntersections.§/ These short counts should not be used on
streets carrying less than 2,000 ADT. BShort counts should be a
minimm of 6-minute duration and should be repeated every hour for
8 hours. At each short count station, traffic should be recorded for
each leg of the intersection if possible. After the 6-minute count
is completed, the enumeratbr should move to the next station along the
street of the major traffic movement.

If a man can move in four minutes from one station to another,
he can count six statiohs in an hour which é.lso mean six stations in a
day. Assuming four streets intersecting at each station, it means that
he can provide traffic data for 24 street sections. It is advantageous
to arrange the counting schedule so that the man can return to the first
statiop upon finishing the count at the last station of thg circuit of
six. Thls cannot be done, of course, unless there are stations on

adjacent streets running parallel to the major traffic movement.

2/ Many times children temper with counters and spoil the count record.
I% 1s suggested that machine counts not be scheduled near school or
other places where children gather.

3/ Refer to bibliography item No. 7.
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To estimate the total volume of traffic during the 8-hour
period of count, the traffic volume for the eight 6-minute periods
should be added and the sum multiplied by 10. - To ‘estimate the
2h-hour volume of traffic, it is necessary to have one 24-hour machine
count” located along the route where 6-minute counts are taken.
Ratios of the 24-hour traffic volume to the 8-hour traffic volume
during which the very short counts were taken are obtained from the
2k~hour control station counts. The appropriate ratio: is applied
to the 8-hour traffic volume and an estimate of the 24-hour traffic
volume is calculated.

Estimates of 2uU-hour ADT volume obtained by this procedure
can be expected to have an error of 412 pércenf on a 68 percent
- confidence level. Since greater accuracy is usuélly ‘required,
monthly adjustment factors should be applied. Additional accuracy
may also‘ be obtained by extending the period of count to more than
6 minutes or by taking more than 8 hours for thejeriod of count
or both.

E. Turning Movement and Classification Counts Combined with
ADI‘ Estimates

When it is necessa.ry to determine tu:ming novement and classi-
fieation of traf:ric by vehicle type and at the same time provide a
sufficiently large sample of estimating ADT, h-hour continuous
manual traffic counts should be used. These 4-hour counts should

be scheduled do that they include either the morning or afterncon
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hour of peak ‘volume. When such k-hour manual counts are made, it
is necessary to get a 2l-hour machine count somewhere in the
vicinity of the street sections so that the ratios of the 24-hour
volume of traffic to the counted volumes can be obtained.

The 24-hour estimates of the volume of traffic obtained by
this procedure are not quite as accurate as those derived from
short counts taken every hour for eight hours. This procedure
can be expected on the basis of éxperience to produce estimates .
that will have an error of about 13 or 14 percent on thé 68 percent
confidence limit. |

F. Traffic Counting in Small Urban Areas

In the smaller urban areas, many of the foregoing procedures
can be uséd. In many of these areas, considerations necessary for
comprehensive urban planning, such as assignment networks and models,
will not be a major factor in determining the magnitude of the
traffic counting program. Consequently, the number of counts and
degree of coverage will not be as great. It is likely that ADT
estimates having a +10 percent error on the 68 percent confidence
limit will be satisfactory. Estimates of VMI with a +5 percent

error at the 95 percent confidence limit should still be obtainable.
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G. Office Procedures

Jt is a good practice to post all traffic volume estimates on
a city'matf reconciling the traffic volume estimates on adjacent |
sections along the same rowte. The "smoothixig out" procedure
which was discussed on page 25 will pro&uce final estimates of
ADT that can be expected to be more accurate than the original

‘traffic estimates.
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Chapter IV. GENERAL NOTE

The greater the familiarity vf:lth local conditions _the better
Judgment can be. exercised in the final decisions in estimsting -
traffic volumes. Th§ probability prineiples built into the Ppro-
cedures suggested in this guide will eliminate major errors of .
Judgment and reduce the errors to chance alome. Further research
can somevhat improve and refime the procedures. However, because
the inkerent properties of chamnce variations have already been
accounted for in this guide only minor or pr'iurily Jocal improve-
ments can be expected.

VWhen making an estimate of traffic volumes all available infor-
mation should be utilized including counts for special purposes.
These may include special counts for such purposes as:

Nanual classificatiom counts
Capacity counts

Ramp and turning movement counts
Special counts for comstructiom, etec.
Sereenline counts

There are several methods under investigation vhereby the data
collected by the traffic counting mechanisms are automatically
transferred into the central headquarters. Alsoc under consideration

is complete automation of most office analyses, lncluding editing of

field data, preparation of arrays (such as shown in Tables 2 and 6)
and grouping of continuous count and seasonal control stations (as
shown in Tsbles 3 and 7); as well as statistical tests of significance

of differences, analysis of variance, chi square tests, and others as

Lo




nmiea. Computers may be utilized for such routine mass operstions
as factoring coverage cmmts into estimates of ADT and regrciﬁ.ng
cwtrol( stations separstely for each momth. Novever, regardless
of the automation that is used expert judgment must always be
applied. o
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‘Table 1.-- ADT jAverage weekday traffic volume

of the month“at continucus count stations

iﬁ;ﬁiﬁn April | May | June | July | August | September | October | November

(a) 1.08 | 0.99 | 0.91 | 0.73 | 0.7 0.86 1.00 | 1.13
(B) 1.19 | 1.03 .90 | .66 '.6h .90 '1.09 1.15
(¢) 1.00 .93 .91 .83 .85 .99 1.05 1.02
(D) 1.03 | .92 | .88 | .8 .86 .89 .95 1.10
(E) 1.07| .90 | 79| 90| .93 1.00 | 1.08 1.15
(F) 1.05 .98 .91‘ .68 67 .92 1.03 1.10
(&) 1.16 97 .83 .70 .Th .81 i.ou 1.22
(") 1.09 .87 .76 .69 .72 .85 .95 1.18
(1) 1.4 [ 1,35 ] .90 ] .57 | .51 .75 1.15 1.32
(7) 1.0k .95 .97 ST .75 .95 1.07 1.16
(x) ©1.38 | 1.1k .98 | .70 .65 .82 .98 - 1.07
(L) 1.19 .99 .85 .71 .T6 .97 1.00 1.36
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Table 2.-=- The array of factors for
continuous count stations

August

April Moy June July September | October | November
(6) 1.00 | () 0.87 | (1) 0.76 m (@ 05| (1) 075 | () 095 | (©) 1.02
a(p) 1.03 | (B) .90 | (B) .79 | (B) .66 (B) 6u~l (@) .81 | (D) .95 | (&) z.07
S@) Los | () .2 | (6) .83 | (F) .68 | (®) .65| (k) .82 | (®) .98 | (D) 1.10
(F) 1.05 | () .93 | (r) .85 | (W) .69 | (F) .67 | (W) .85 (A) 1.00 | (F) 1.10
T(®) 107 | (3) .95 | (D) .88 | (x) .rO|(a) T2 () .86 | (T) 1.00| (A) 1.13
“(a) 1.08 | (8) .97 | (B) .90 | (&) .70 @ .72 (D) .89 (F) 1.03 | (B) 1.15

() 1.09 ] (F) .98 (1) .00 (m) .71 (6) .7:| (B) .90 | (G) 1.0k (E) 1.15
(@) 1.16 | (A) .99 | () o1 | () .13 (@ .15 (F) .o2| (¢) 1.05 | (3) 1.16
B L9 | @ .| ) .| (@) b (@) .76 (J)' 95 | (7) 1.07 | (#) 1.18
0Lf(L) 1.19 | (B) 1.03 (F) .91’_ (c) .8(‘ (@) .85 | () .97 | (®) 1;68 (@) 1.22
7 138 | () LAk | (1) .97 | (D) .86 | (D) .86 | (c) .90 | (8) L.o9 | (I) 1.3
/ (1) 1.4 | (D) 1.15 (K) .98 | (®) .96- (E) .93 | (E) 1.00 (1) 1.15 | (L) 1.36
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Table 3.-- Groups of stations withinm

.20 range
April May June July August Septémber October November
Group I - (&), (B), (¥), (&), (1), (B), and (J)
7) 1.04 | (u) 0.87 | () 0.76 | (B) 0.66 | (B) 0.64 | (&) 0.81 | (H) 0.95 | (F) 1.10
F) 1.05 | (7) .95 | (¢) .83 | (F) .68 | (F) .67 Eﬁg .85 Ag 1.00 | (A) 1.13
() 1.08 | (a) .97 | (n) .85 | (w) .69 (A) .71 A .86 §L 1.00 | §B§ 1.15
(g) 1.09 | (*) .98 | (B) .90 | (@G) .70 | (H) 72 | (B) .90 | (F) 1.03 | (J) 1.16
(¢) 1.16 ) (A) .99} (A) .91 | (L) .71 (@) ™ | (F) .92 | (¢) 1.04 | (H) 1.18
(B) 1.19 | (L) .99 | (®F) .on | (&) .73 | (3) .75 | (3) .95 | (7) 1.07 | (G) 1.22
(L) 1.19{ () .03} (3) .or| (s) .77 | () .76 | (L) .97 (B) 1.09 | (L) 1.36
| Group II - (I) and (K)
K) 1.38 K) 1.1% ] () .90 I) .57 ) . .98 .
EI)v 1.4 gi) 1.15 | (k) .98 §K) .70 EKg .gé Eég .gg §§§ 1.25 E?% i.gg
Group III - (Q), (D), and (E)
() 1.00 | (B) .90 | (B) .79 | (c) .83 (c) .85 | (D) .89 | (D) .95 | (C) 1.02
(p) 1.03| (p) .92 | (p) .88 | (D) .8 | (D) .8 | (c) . . .
() 1.07 | (c) 93 | (¢) .91 (E) .90 ]| (E) .93 gEg 1.88 gﬁ% i.gg Egg i.ig
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Teble 4.~-- Monthly group mean factors

May

July

October

:I—QOS

Group April June August | September November
Group I 1.11 | 0.97 | 0.88 | 0.71 | 0.TL 0.89 1.03 | 116
Group II .41 | 1.4 | .ok | 6L 58 | .78 1.06 1.20
Group IIT 2| .86 | .86 | .88 .96 1.03 | 1.09




Table 5.-- ADT = average weekday traffic volume of the
month at seasonal control stations

iﬁ;égn April | May June | July | August Septemb er | October | November
1 1.25 | 1.29 { 1.09 .78 .60 BT 1.00 . 1.20
C2 1.19 | 1.06 .90 .91 -33 .82 .99 1.23
3 1.03 .96 .80 .80 .88 92 1.02 1.18
4 1.31 | 1.27 | 1.00 .78 .65 .58 .88 1.30
5 97 .89 .88 .71 69 .76 1.00 1.12
6 1.08 .91 .87 .73 .69 .81 .99 1.11
7 .99 .82 .80 .Th .70 .79 .98 1.15
8 1.12 .93 .79 .80 .73 1.00 1.10 1.1k
9 1.20 | 1.10 .6 .79 .78 .93 1.03 1.21
10 .96 .88 .87 .69 .72 .83 1.05 . 1.20
1L 1.60 | 1.39 A7 .50 .36 .34 1.00 1.63
12 1.13 | 1.11 | .99 .68 .68 .76 1.11 1,18
13 1.15 | 1.09 | 1.02 .69 .68 .86 1.16 1.16
14 1.00 | .82 .90 67 LT3 .90 .95 1.17
15 1.20 | 1.08 | 1.00 .59 .79 1.01 1.07 1.09
16 1.16 .87 .72 .75 .80 1.00 1.0k 1.20
17 .99 .78 .75 .76 .90 1.03 1.09 1.09
18 .98 .80 87 | 1.00 1.00 .90 .90 1.00
19 1.03 | 1.03 .91 .82 1.00 .98 1.17 1.00
20 1.25 | 1.02 .99 .69 .61 .81 1.05 1.08
21 1.22 | 1.03 .98 .68 .63 .79 1.03 1.05
22 1.07 | 1.00 | 1.01 .70 .68 .92 1.09 1.11
23 1.47 | 1.16 .95 .50 .55 .59 1.00 1.33
24 1.13 .97 .75 .58 .61 .91 1.02 1.21
25 1.09 .85 .78 .66 LT .89 1.01 1.09
26 1.18 .97 | 1.00 .8k .69 .95 1.06 1.17
27 1.05 .85 .87 .81 .72 .79 1.00 1.23
28 1.01 | 1.00 .92 .85 1.01 .89 .89 .89
29 3.07 | 3.07 .29 .38 .29 2.00 2.50 2.78
30 1.12 | 1.00 .86 .84 .90 .95 .9k .99
31 1.19 .99 .92 .68 LTh 1.05 1.06 1.20
32 1.0k .9k .89 .78 .64 1.01 1.09 1.01
33 1.26 | 1.00 .75 .55 .55 1.05 1.10 1.30
3k 1.10 .98 .88 »67 .70 .98 1.02 1.25
35 1.53 | 1.14 .93 .50 .49 .91 1.20 1.09
36 1.9 | 1.02 .80 .63 .57 .92 1.10 1.07
37 1.19 | 1.05 | .90 .60 .75 .90 1.09 1.2k
38 1.00 | 1.11 | 1.00 .78 .80 .89 1.00 1.20
39 1.26 .95 JTh .59 .65 1.03 1.11 1.30




Table 6.~-= The array of factors for seasonal control stations

Sheet 1 of 2
April May June July August September October November
Ste- | Fac- | Sta- | Fac- } Sta- | Fac- | Sta=- | Fac- | Sta- | Fac- | Sta= | Fac- | Sta- | Fac-~ | Sta- | Face
tion | tor | tion tor tion | tor tion | tor tion | tor tion | tor tion-y tor tion | tor -
10| 96| 17 | 18] 29 | 29| 29 | .38 | 29 | .29 ] 11 | .3 | 4 | .88 28 | .8
5 .97 18 .80 1L Rk 11 .50 11 .36 b .58 28 .89 30 .99
18 .98 T B2 | 16 .72 23 .50 35 .49 23 .59 18 .90 18 1.00
7 .99 14 .82 39 LTh 35 .50 23 V55 1 .67 30 94 19 1.00
17 .99 25 .85 17 L5 33 Rz 33 25 5 .76 14 95 32 | 1.01
an 1.00 27 .85 24 .75 24 .58 36 5T | 12 .76 T | .98 21 1.05
38 1.00 16 87 33 .75 15 .59 1 .60 T .79 2 .99 36 1.07
28 1.01 10 .88 9 .76 39 .59 20 .61 21 .79 6 .99 20 1.08
3 | 1.03 5 89 | 25 T8 | 37 .60 | 2k .61 | 27 .79 1 | .00 | 15 1.09
19 | 1.03 | 6 .91 8 79 | 36 63 | 21 63| 6 .81 5 | .00 | 17 | 1.09
32 1.04 8 .93 3 .80 25 .66 32 .6k 20 .81 11 1.00 25 | 1.09
27 1.05 32 .9k T .80 1k | .67 I 65 | 2 .82 23 1.00 35 1.09 -
22 1.07 39 .95 36 .80 34 67 39 .65 10 .83 27 1.00 6 1.11
6 1.08 3 .96 30 .86 12 .68 12 .68 13 .86 38 1.00 22 1.11
25 1.09 2l 97T | 6 87 21 .68 13 .68 25 .89 25 1.01 5 1.12
3% | 1.10 | 26 | .97 | 10 87 | 31 68| 22 | 68| 28 | .89 3 | 1.02 8 | 1.14
8 1.12 34 .98 18 .87 10 .69 5 .69 38 «89 2h 1.02 T 1.15
30 | 1.12 | 31 .99 a7 .87 i3 .69 6 69 | 1b «50 3k 1.02 13 1.16
12 1.13 22 1.00 5 . 88| 20 | 69| 26 | .69 | 18 | .90 | 9 | 1.03 | 1k | 1,17
24 1.1.13 28 1.00 34 .88 22 .70 T .70 37 .90 21 | 1.03 | 26 1.17




Teble 6.-- The array of factors for seasonal control stations (cont.)

v Sheet 2 of 2
April May June July August September Octoher November

Sta- | Fac= Sta=- Fac- Sta= Facm Sta- Fac- Sta- Fac~ Sta-~ Fac~ Sta- 1 Fac= | Sta= Face
tion | tor tion | tor tion tor tion tor tion tor tion | tor tion | tor | tion | tor
13 1.15 30 1.00 32 .89 5 .T1 34 - .70 oL .91 6 | 1.0 | 3 | 1.18
16 1.16 33 1.00 || 2 .90 6 .73 25 .71 35 .91 10 1.05 | 12 1.18
26 1.18 20 1.02 14 .90 38 <73 10 .72 3 .92 | 20 | 1.05 1 1.20
2 1.19 | 36 1.02 37 .90 7 oTh 27 .72 22 .92 26 1.06 | 10 1.20
31 1.19 19 1.03 19 .91 16 15 8 .73 36 .92 31 1.06 16 1.20
37 1.19 21 1.03 28 .92 17 .T6 1k .73 9 .93 15 1.07 31 1.20
9 1.20 37 1.05 31 .92 1 .78 31 LTh 26 .95 17 | 1.09| 38 1.20
15 1.20 2 1.06 35 .93 I .78 37 .75 30 .95 22 1.09 9 1.21
21 | l.22 | 15 1.08 23 .95 32 .78 9 .78 19 .98 | 32 1.09 | 24 | 1.21
1 1.25 13 1.09 21 .98 9 79 15 .79 34 .98 | 37 1.09 2 1.23
20 1.25 9 | 1.10 12 .99 3 .80 16 .80 8 1.00 8 1.10 2?, 1.23
33 1.26 12 1.11 20 .99 8 .80 38 .80 16 | 1.00 33 1.10 34 [ 1.25
39 1.26 38 1.11 b 1.00 27 .81 2 .83 15 1.01 | 36 1.10 | - 37 1.24
4 1.31 35 1.14 15 1.00 19 .82 3 .88 32 1.01L 12 1.11 Y 1.30
23 .47 23 1.16 26 1.00 26 Bt o1y .90 17 1.03 39 1.11 33 1.30
36 1.49 L 1.27 38 1.00 30 .8U 30 .90 39 1.03 13 1.16 39 1.30
35 1.53 1 1.29 22 1.01 28 <85 18 1.00 31 1.05 19 1.17 23 1.33
11 1.60 11 1.39 13 1.02 2 <91 19 1.00 | 33 1.05 35 | 1.20 11 1.63
29 3.07 | 29 3.07 1 1.09 18 1.00 28 1.01 29 | 2.00 | 29 2.50 | 29 2,78
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Table T.-~ Distribution of seasonal control stations by groups of similer.
monthly variations as determined from the mean factors in Table L _
: ' ) Sheet 1 of 2

April May. .. June ' Jﬁly Aﬁgust September October - November

Group I - Stations 5, 6, T, 8, 9, 10, 12, 13, 1k, 15, 20, 21,
22, 2k, 25, 26, 27, 31, 32, 33, 34, 37, 38, and 39

64

e ———— P~

(10 .96 (1) .82 | 39) .7k ‘3 . ' 3 o NOR .76 By . ’ , .
(53 .97 glh) .82 Eeh) .75 ﬁeig .?3 §So§ .25 (§Z§ _.$6 ‘%73 .35 /fgi% i.gé
I AR AN TR AR A i AR -

. . L T6 . . (21 . 1.00 | (: ‘

38) 1.00 ] (10) .88 | (25) .78 %373 .60 | (32) .64 | (27) .?3 (2?) 1.00 E%?) i.gg
32) 1.04 (5) .89 8) .19 25 .66 3 .6 6 .8 8 . 6 .
27) 1.05 (6) .91 | (7) .80 Elh% Y ¢ glgg .63 (éog .8% 2353 i.gg (éag‘ i.ii
22) 1.07 (8) .93 (6) .87 | (34) .67 | (13) .68 | (10) .83 | (24) 1.02 | (5) 1.12
(6; 1.08 | (32) .94 | (10) .87 | (12) .68 (22) .68 | (13) .86 | (34) 1.02 (8) 1.1k

(85) 1.09 | (39) .95 (1) .87 | (21) .68 | (5) .69 | (25) .89 | (9) 1.03 | (7) 1.15

(34%) 1.10 | (&%) .97 | (5) .88 | (31) .68 (6) .69 | (38) .89 | (21) 1.0 .16
(8; 1.12 €26; 9T »Esug .88 glO) 69 | (26) .69 | (14) .90 ,(105“ ;.o? | %ii% , i.i?

(12)  1.13 | (34%) .98 | (32) .89 | (13) .69 | (1) .70 | (371) .90 | (20) 1.05 | (26) 1.17

(k) 113 | (31) .99 | (14) .90 | (20) .69 | (34) .70 | (24) .91 | (26) 1.06 (12) 1.18

(13) 1.15 | (22) 1.00 | (37) .90 | (22) .70 (25) .11 | (22) .92 | (31) 1.06 | (10) 1.20

(26) 1.18 | (33) 1.00 | (31) .92 | (5) .71 | (10) .72 . .07 .1,

231) 1.19 20) 1.02 | (21) .98 (6) .73 2273 .?2 (égg .gg géﬁ% i.gg ‘Egég i.gg
R R IR R e I I A I N R e B A I

(15) 1.20 | (15) 1.08 | (15) 1.00 | (32) :78 (31) I?E (15) iigi, _(?§§ i;?g E??% 1:2%
21) 1.22 | (13) 1.09 | (26) 1.00 | (9) .79 | (37) .75 1.0 | 20 | (37) 1.

Eeo 1.22 (9% 1.10 ,538) ‘1.00 [ (8) .80 (693 _.$§ %gg% i.g% E%gg .%.ig ‘égzg i.gg

&33 1.26 il2 1.11 | (22) "1.01 | (271) .81 | (15) .79 | (31) 1.05 (39) 1.11 | (33) 1.30
39) 1.2 38) 1.11 ) (13) 1.02 (26) .8k (38) .80 | (33) 1.05] (13) 1.16 | (39) 1.30
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Table T.-- Distribution of seasonal control stations by groups of similar
monthly variations as determined from the mean factors in Table 4 (cont.)

Sheet 2 of 2
April May June July August September | October November
Group IT ~ Stations 1, 4, 23, 35, and 36
(1) 1.25 | (36) 1.02 | (36) .80 | (23) .50 | (35) .k9 (&) .58 (&) .88 | (36) 1.0T
() 1.31 ] (35) 1.4 | (35) .93 | (35) .50 | (23) .55 | (23) .59 | (1) 1.00 | (35) 1.09
23) 1.u7 | (23) 1.16 | (23) .95 | (36) .63 | (36) .57 (1) .67 éas) 1.00 (1) 1.20
5363 1.h9 | (4) 1.27 (&) 1.00 (1) .78 (1) .60 | (35) .91 3) 1.10 (&) 1.30
(35) 1.53 | (1) 1.29} (1) 2.09 | (&) .78} (&) .65 (36) .92 (35) 1.20 | (23) 1.33
Group IIT ~ Stations 2, 3, 16, 17, 18, 19, 28, and 30
8 .98 17) .78 | (16) .72 | (16) .75 | (16) .80 (2) .82 28) .89 28) .89
&7% .89 E18) 8o | (1) .75 (A7) .76 | (2) .83 | (28) .89 | (18) .90 §30) .99
(28) 1.01 | (16) .87 (3) .80 | (3) .80 | (3) .88 | (18) .90 | (30) .94 | (18) 1.00
(3) 1.03| (3) .96 | (30) .86 | (19) .82 | (17) .90 | (3) .92 | (2) .99 | (19) 1.00
(19) 1.03 | (28) 1.00 | (18) .87 | (30) .8% | (30) .90 | (30) .95 (3) 1.02 | (17) 1.09
E3o) 1.12 | (30) -1.00 | (2) .90 | (28) .85 | (18) 1.00 | (19) .98 | (16) 1.04 | (3) 1.1B
16) 1.16 | (19) 1.03 | (19) .91 (2) .91 | (19) 1.00 | (16) 1.00 | (17) 1.09 | (16) 1.20
(2) 1.19 (2) 1.06 | (28) .92 | (18) 1.00 | (28) 1.01 | (17) 1.03! (19) 1.1T (2) 1.23

It is noted that in group II for the months of Septembervand October; and in group III for the

month of November the ranges are slightly over .30.

The reasoning for the inelusion and treatment of

- stations which fell outside the .30 range is similar to that used in connection with grouping of con

tinuous count stations within .20 range, as described on peges 5 and 6 in items (c) and (d).

The seasonal control stations which did not fall into amy of the groups predetermined by con-

timuous count stations are numbers:
of the predetermined groups is not always obvious.
Others may reflect local and/or temporary situation
that will cause unique traffic movements.

in extent.

11 and 29.

The stations noted above which did not fall into any

local signifieance and do not represent any appreciable mileage.

The reasons why these stations did not fall into any

Some of them may indicate additional pattern groups.
such as resort areas, football games, or activities
However, these types of movements are generally very limited

predetermined group were of strictly



%

Table 8.--Example 111ustrat1ng the appllcation of the principle of least squares for allecatlng
(The data for station No. 8 come fram table 5.
The monthly group mean factors come from table L),

- a seasonal control station to a group.

> o

: Difference
Factors Mean between factors : factors at

Station Factors ‘| at Station No. 8 5 Mgan fa§§§r5 ‘Station #8 5

No.28§ Group I and Group I, d1 dl“ roup {2 Group III;&3‘ ag
April 1.12° 1.11 W01 .0001 . .09 .0081
May 493" W97 -.0k .0016 92 .01 <0001
June .79 .88 -.09 .0081 86. -.07 0049
July .80 61 .09 08} o .86 Cw 06 140036
August .13 STl .02 J000h .88 =15 0225
September 1.00 «89 J11 , .0121 .96 Ok 0016
Cctober 1,10 - 1,03 «07 P - 40049 1.03" <07 .00k9
November 1.1 ©1.19 -.05 o 20025 1.09 05 0025
D& di = ,0378 z dg = ,0482

It should Ve noted that in the sbove example in the columns marked g, and d, the difference between the
factors of station § and the group mesan factors of group 1 and the group
in the criterion of permissible varlatlon of +.15.
group 1 or group 3.

of squared values of 4

is equal to .0kL82,
sumnation of squared values of 4

However, the summation of the squared values of d
Because the summation of

.station Ho. 8 is assigned to group 1.

mean

‘factors of group
Therefore, station & could have been allocate

are . w1th
ither

is equal to .0378 whereas the summation

the squared velues of
Thzs methad of alloe

trol stations to the var;ous grotdps is’ partlcularly useful when the data ar‘ precesseu on the cemputer.

éd, is less than the
a%ing seasonal con-

However, the flnal dec1510n as to the allocatlon of a seasonal control statlan that could fall 1nto more than

one group should -be made after examining the location of the station on the map.

- belonging to the same group determines the grouping of such a station.
road sections: should be maintained as much as possible.

The contiguity of the road sections

In such a s;tuatlen, grnuplngs of similar
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