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IAAF Presidentôs Message 
 
 
 
The accurate measurement of Road Race Courses is 
essential and this booklet  is an excellent introduction to 
the principles of accurate measurement. 
 
Without accurate measurement of road race courses, and 
the development of accurate timing for road races, it would 
never have been possible for the IAAF to recognise World 
Records for performances on the road.  
 
On a more general level, no true running enthusiast wants 
to learn after struggling to achieve a personal best 
performance over a distance that the course they ran was short of the mark. 
 
This booklet provides all of the information necessary for a trainee measurer to develop the skills that 
will enable them to become, through practice and application, competent in the science of road 
course measurement using a bicycle equipped with a Jones Counter; which is still today the only 
means of measurement accepted by the IAAF for the accurate measurement of Road Race Courses. 
 
The authors are to be commended for the excellent work that they have done in producing this latest 
updated version of this booklet and for their commitment to the cause of accuracy in Course 
Measurement and of Road Running in general. 
 
I am sure that this work will lead to the qualification of more certified measurers around the world, 
especially in those areas where this competence is lacking; and this in turn will contribute to the 
continued growth of Road Running and all of the benefits that this branch of our sport brings to 
individuals and society as a whole. 
 
Lamine Diack 
June 2008 
 



Extracts from the IAAF Competition Rules 2008 
 

Rule 240 
Road Races 
 
The Course 
2. The races shall be run on made-up roads. However, when traffic or similar circumstances make it 
unsuitable, the course, duly marked, may be on a bicycle path or footpath alongside the road, but not 
on soft ground such as grass verges or the like. The start and finish may be within an athletic arena. 
Note: It is recommended that, for road races staged over standard distances, the start and finish 
points, measured along a theoretical straight line between them should not be further apart than 50% 
of the race distance. 
3. The start and the finish of a race shall be denoted by a white line at least 5cm wide. In events on 
roads the course shall be measured along the shortest possible route that an athlete could follow 
within the section of the road permitted for use in the race. In all competitions under Rules 1.1(a) and, 
where possible, (b), (c) and (f), the measurement line should be marked along the course in a 
distinctive colour that cannot be mistaken for other markings. The length of the course shall not be 
less than the official distance for the event. In competitions under Rules 1.1(a), (b), (c) and (f), the 
uncertainty in the measurement shall not exceed 0.1% (i.e. 42m for the Marathon) and the length of 
the course should have been certified in advance by an IAAF approved course measurer. 
Note (i): For measurement, the ñCalibrated Bicycle Methodñ shall be used. 
Note (ii): To prevent a course from being found to be short on future re-measurement, it is 
recommended that a ñshort course prevention factorñ be built in when laying out the course. For 
bicycle measurements this factor should be 0.1% which means that each km on the course will have 
a ñmeasured lengthñ of 1001m. 
Note (iii): If it is intended that parts of the course on race day will be defined by the use of non-
permanent equipment such as cones, barricades, etc. their positioning shall be decided not later than 
the time of the measurement and the documentation of such decisions shall be included in the 
measurement report. 
Note (iv): It is recommended that for Road Races staged over standard distances, the overall 
decrease in elevation between the start and finish should not exceed 1:1000, i.e. 1m per km. 
Note (v): A course measurement certificate is valid for five years, after which the course shall be re-
measured even when there are no obvious changes to it. 
4. The distance in kilometres on the route shall be displayed to all athletes. 
5. For Road Relays, lines 5cm wide shall be drawn across the course to mark the distances of each 
stage and to denote that scratch line. Similar lines shall be drawn 10m before and 10m after the 
scratch line to denote the take-over zone. All take-over procedures shall be completed within this 
zone.  

 
 



 
Rule 260 
World Records 
 
28. For World Records in Road Running Events: 
(a) The course must be measured by an ñAñ or ñBñ grade IAAF/AIMS approved measurer as defined 
in Rule 117. 
(b) The start and finish points of a course, measured along a theoretical straight line between them, 
shall not be further apart than 50% of the race distance. 
(c) The overall decrease in elevation between the start and finish shall not exceed 1:1000, i.e. 1m per 
km. 
(d) Either the course measurer who measured the course or another ñAñ or ñBñ grade measurer in 
possession of the complete measurement data and maps must validate that the course measured 
was the course run, normally by riding in the lead vehicle. 
(e) The course must be verified (i.e. re-measured) within two weeks preceding the race, on the day of 
the race or as soon as practical after the race, preferably by a different ñAñ or ñBñ grade measurer 
from the one that did the original measurement. 
 (f) World Records in Road Running Events set at intermediate distances within a race must comply 
with the conditions set under Rule 260. The intermediate distances must have been measured and 
marked during the course measurement and must have been verified in accordance with Rule 
260.28(e). 
(g) For the Road Relay, the race shall be run in stages of 5km, 10km, 5km, 10km, 5km, 7.195km. The 
stages must have been measured and marked during the course measurement with a tolerance of 
±1% of the stage distance and must have been verified in accordance with Rule 260.28(e). 
29. For World Records in Road Race Walking Events: 
(a) The course must be measured by an ñAñ or ñBñ grade IAAF/AIMS approved measurer as defined 
in Rule 117. 
(b) The circuit shall be no shorter than 1km and no longer than 2.5km with a possible start and finish 
in a stadium. 
(c) Either the course measurer who measured the course or another ñAñ or ñBñ grade measurer in 
possession of the complete measurement data and maps must validate that the course measured 
was the course covered. 
(d) The course must be verified (i.e. re-measured) within two weeks preceding the race, on the day of 
the race or as soon as practical after the race, preferably by a different ñAñ or ñBñ grade measurer 
from the one that did the original measurement. 
 

 

 

 



 
 

JR (Jones) Counter ©T. Riegel 2008



Measurement procedures - how it is done 
 
A calibrated bicycle fitted with a Jones Counter is the only approved method of measuring road race 
courses. The Jones Counter, which is mounted at the hub of the bicycle's front wheel, is named after 
its inventor, Alan Jones, and the original manufacturer, his son Clain Jones. 
 
The Jones Counter does not measure distance directly. It measures the revolutions and part-
revolutions of the bicycle (front) wheel. Current models of the Jones Counter, of which there are 
several versions, have a gearing through which they register 260/11 counts (23.6363) for each 
revolution of the wheel. Because the circumference of bicycle wheels normally used in measurement 
is about 2.1m this means that each count represents approximately 9cm on the ground. 
 
The counters are available in five- or six-digit configurations. They may be purchased from: 
 
Tom Riegel at: jonescounter@att.net  
 
Please place orders according to instructions on the website: 
www.jonescounter.com  
 
Check the site for current pricing. 
 
The basis of the method of measurement is to compare the number of revolutions of the 
bicycle wheel (recorded in ócountsô) needed to cover the race course with the number of 
revolutions needed to cover a standard ócalibration courseô of known length. The method is 
simple and direct, but there are many important details to follow in order to obtain an 
acceptable measurement. 
 
The following eight steps are necessary to measure a road race course: 
 
1. Define the road race course 
 
2. Select and measure a calibration course 
 
3. Calibrate the bicycle on the calibration course 
 
4. Measure the road race course 
 
5. Re-calibrate the bicycle on the calibration course 
 
6. Calculate the length of the road race course 
 
7. Make final adjustments to the road race course 
 
8. Document the measurement. 
 
Each step is discussed in greater detail in the following pages. The main text contains all basic 
information required to undertake a course measurement.  
 
Further information and more detailed explanations appear in the appendices and are referenced 
from the main text. 

mailto:jonescounter@att.net
http://www.jonescounter.com/


1. Define the road race course 
 
The road race course is the route to be taken by participants in the event. Defining the course is the 
most important step in measuring a road race course because the measurement is irrelevant if 
participants in the event follow a different route. 
 
Before you can measure something, you must know what to measure. The race organiser will 
probably have a rough route in mind. Make sure that this route has been agreed with the highway 
authorities and the police. The race organiser, the police and the highway authorities must also 
decide what part of which streets will be available to the runners. Will they be able to use the entire 
road, from kerb to kerb? Will they be kept to the right or left hand side? Are there any places where 
the course crosses a grass or gravel area? You must know the answers to such questions before you 
start to measure. 
 
If runners are expected to stay to one side of the road this may cause uncertainty in measuring at 
corners. The precise route around each restricted corner must be defined prior to the measurement 
and set up in exactly the same way on race day. 
 
The easiest way to define a course is to say that the runners will have full use of the entire road, from 
kerb to kerb, or from kerb to solid central divider, if one exists. This leaves no doubt where the 
measurer should measure. See Riding the shortest possible route in step 4 below. 
 
On race day the race director may put up barriers for safety but, even if these intrude into the 
roadway, they will only lengthen the course slightly. 
 
If you lay out a course with many restrictions and barriers it may measure short if the race organiser 
omits or misplaces the barriers. If a best performance is involved, a short course can be extremely 
embarrassing to the race organiser and to the measurer. So encourage the race organiser to keep 
the course design simple. 
 
The end result of your work will include a map that shows the entire road race course. The map 
should be good enough to allow a perfect stranger, using the map alone, to measure exactly where 
you did. If your course has any restrictions they must be clearly documented on the map. If there are 
very many restrictions the map may be hard to draw and hard to understand. 
 
 



2. Select and measure a calibration course 
 

What is a calibration course? 
 
A calibration course is an accurately measured base line used to calibrate the bicycle. It will be 
straight, paved, level and on a lightly-travelled section of road, free of parked vehicles. It should be at 
least 300m in length, although a length of 500m is recommended. A shorter calibration course near 
to, or on, the race course is better than a longer one distant from it.  
 
The effectiveness of the calibrated bicycle method of measurement depends on good calibration 
procedure, which demands quick access from the calibration course to the race course and vice-
versa. Calibrations are best used when ófreshô, before conditions can change much. 
 

Selecting a location for a calibration course 
 
Choose a location that will be safe and convenient for calibrating the bicycle. Every time you measure 
a road race course you will ride the calibration course eight times (four times before the measurement 
and four times afterwards), and you will need to ride in both directions. 
 
Calibration courses are often measured along the edge of a straight road, the same distance from the 
kerb as you would ride the bicycle when measuring (30cm). If vehicles often park on the street you 
may need to measure far enough from the edge of the road to avoid them (say 2.5m). Bicycle paths 
next to roads may provide suitable locations, but the surface of the calibration course should be 
similar to that of the road race course you are going to measure. If you select a road where it is too 
busy to consider riding against the traffic, you may need to measure two parallel calibration courses 
on opposite sides of the road. 
 
The marks defining the endpoints of your calibration course must be in the roadway where your 
bicycle wheel can touch them, not off to the side somewhere. In general the endpoints should be 
marked by nails driven into the road. Urban areas often have numerous permanent objects in the 
street (drain gratings, manhole covers, etc.) that may serve as one or both endpoints of a calibration 
course. 
 
Your calibration course will be most resistant to obliteration if both endpoints are permanent objects, 
which will mean that the calibration course will be an odd distance such as 584.75m. This is perfectly 
acceptable. You can also make your calibration course an even distance where both endpoints are 
close to permanent landmarks, and where you have precisely located the endpoints relative to such 
landmarks. See the map in Appendix 3 for an illustration showing the referencing of the endpoints of 
a calibration course. 
 
The end points defined should be marked with nails. If the nails cannot be found at the time of a 
future measurement the calibration course should be re-measured. 
 
When measuring a short on-site calibration course that you will probably use only once convenience 
is more important than durability. Lay out a whole number of tape lengths - say 10 lengths of a 30m 
tape. 
 

Equipment required to measure a calibration course 
 
The standard method of measuring a calibration course is with a steel tape. Any steel tape may be 
used but to be confident of accuracy use a tape made by a well-known manufacturer of surveying and 



construction equipment, with temperature and tension specifications (usually 20C, 50N) printed on 
the blade of the tape. 
 
Your steel tape should be at least 30m in length. You will also need masking tape and pens, for 
marking tape lengths on the road, and a notebook for recording data. A spring balance for checking 
the tension of the tape, and a thermometer for checking roadway temperature, are recommended. 
 

Measuring the calibration course 
 
You can measure a calibration course with just two people but it will be easier with a third person who 
can watch for traffic and take notes. In some locations, particularly where there are no kerbs by which 
to align the tape, the third person can sight the taping positions of the other two in order to maintain a 
straight line measurement. 
 
Check your steel tape carefully to be sure you know where the zero point is. Not all tapes are the 
same. 
 
Pull the steel tape firmly to stretch it flat and straight, without twists, before marking. 
 
Use pieces of masking tape to stick to the pavement for marking. Put numbers on the roll before you 
tear pieces of tape off for marking. This will help you to keep count of the tape lengths. Once you 
have stuck the masking tape down in the approximate position, apply the correct tension to the steel 
tape using the spring balance. Then use a narrow pen to make distance marks on the masking tape. 
Do not lose count. This is the most common source of error. 

 
 
It is recommended that you use a spring balance to apply the correct tension. However if a spring 
balance is not available, a strong pull on the tape is sufficient. 
 
Even where a spring balance is available, once the measurer has determined the ófeelô of the correct 
tension it may be possible to dispense with the spring balance and apply the estimated tension by 
firmly pulling on the tape end. 
 
To avoid twisting the tape when walking from one taping position to the next maintain some tension in 
the tape and hold it in a consistent position. 



 
You must tape the course at least twice. Normally the second measurement will be done in the 
reverse direction from the first. Use a new set of intermediate taping points displaced by, say, one 
metre, from those used earlier. This will require new pieces of masking tape to be laid down. 
 

 
 
Treat the second measurement as a check of the distance between the same endpoints that you 
measured the first time. The second measurement will result in a second number indicating the 
distance between your original endpoints, and not a new set of endpoints. Your final result will be 
based on the average of both measurements. 
 
If the second measurement is significantly different to the first measurement, further measurements 
should be undertaken until reasonable agreement is reached. As a guide, a disrepancy of 5cm on a 
500m calibration course would be regarded as a significant difference. 
 
At this stage you may wish to use the bicycle to check that you have not made any major mistake. 
The counts obtained on the calibration course should be very close to the counts obtained on other 
calibration courses of the same length. If you are riding an unfamiliar bike, obtain the counts between 
the ends of a single tape length. Multiply this by the number of tape lengths you measured and use it 
as a check of the length of the entire calibration course. Any error in the measurement process at this 
stage will lead to serious consequences later. 
 
You may then adjust the corrected length of the course to obtain a desired even distance, such as 
500m. 
 
Before driving in the nails to mark the endpoints, your measurements should be adjusted for 
temperature, although this will have minimal impact on the whole measurement procedure. See 
Appendix 1 for a full explanation of how to adjust the length of a calibration course to account for 
temperature.  



3. Calibrate the bicycle on the calibration course 
 
The aim in calibrating the bicycle before doing the road race course measurement is to calculate the 
number of counts registered on the Jones/Oerth counter for every kilometre ridden on the bike. This 
figure is called the working constant. 
 
To calibrate the bicycle, follow these nine points:  
 
1. Check the condition of your bicycleôs tyres. They should be firmly inflated. You should ride the 
bicycle for several minutes just before beginning to calibrate. This will ensure that the tyres are at air 
temperature and reduce the variation in the counts recorded in your series of calibration rides. Do not 
calibrate immediately after taking the bicycle out of a vehicle. 
 

 
 
 
2. At one endpoint of the calibration course slowly roll the front wheel forward through to the count at 
which you will begin the calibration ride. This will ensure that the spoke of the wheel is driving the 
ófingerô of the counter. Lock the front wheel with the brake and place the axle directly over the 
endpoint of the calibration course. Record the counter reading. Whenever a reading is taken, this 
should always be done in the same way (for example, always sight downward from directly above the 
hub of the wheel). 
 
3. Ride the bicycle over the calibration course in as straight a line as possible and with the same 
weight and equipment on the bicycle as will be used during the measurement of the road race course. 


