Measurement News

November 1994 Issue #68

MNorrie Williamson, winner of many ultra-distance races, emigrated to South Africa from Scotland 14 vears
ago. Since then he has become involved in the technical aspects of running, and is a highly experienced
eourse measurer, while remaining a formidable competitor on the roads. Here we see him during his Run
Against Paddleskiers, from Port Elizabeth to East London, a distance of 250 km on the beach. The run
was done to raise a sports bursary for a student. See Norrie's article about course measurement in South
Africa inside.
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A NEW LOOK
The cover of MN, and interior typefaces, have changed a little.

With retirement looming, | will no longer have access to the good printers and computing
equipment at the office. Moreover, the computer at home is one we have had for seven years,
when we first started maintaining the course list. It's obsolete in today's terms, although it still
works - more slowly as the course list grows. 5o, we've acquired a new machine and printer.

The new compuier is an IBM clone, 486DX, 30 cps, 8MB BAM, CD ROM, 420 MB hard disk,
with Windows. It's loaded with WordPerfect 6 0a and Lotus 1-2-3 version 5. The printer is a
bubble-jet Hewlett-Packard Deskjet 520, The new machines will permit a continuation of past
standards, with likely improvements as I learn Windows better. At first it was quite mind-
numbing trying to plunge into Windows, but by dint of beating my head against the wall, 1 have
now got to the point where | can do all I did before, and am learning some new trnicks that may be
handy for the future

We are not yet wired into a modem, thus have no present access to the Information Highway
This may come, but our plate is full learning how to use what we've got. When we think we're
ready. we may take the plunge.

The appearance of the course list has changed. The list, which used to be kept as an undelineated
text file in WordPerfect, is now kept as a 1-2-3 database  This will permit more rapid searches
when required, and allow much faster manipulation of the various lists that we are asked to
produce. Those who want disks sent to them will have more choices as to how they would like
the data arranged. The old standby, an undelineated ASCII file, has not changed.

The categonies of Mar and HMar are now listed as 42.2 km and 21.1 km. The only distances
remaining as text entries are Cal and Trck. Also, the illogical arrangement of the list 15 no longer
present. 2.5 km racewalk loops now appear in their proper place, not immediately after 25 km.
100 km now appears after 10 km, not immediately before It's not an earth-shaking change, but
i 15 an improvement

It is tempting to tart up the appearance of documents with all sorts of extraneous clip art and
fancy fonts, and we will probably succumb to some extent. However, readers are encouraged to
let the Editor know if form seems to be overwhelming substance.

NOTICE OF EXPIRATION

Courses certified in 1982 and 1983 expired last vear. 1984 courses will expire on January 1,
1995, The certificates remain valid, if the course has not changed, but the courses will no longer
be included in published lists unless the course is renewed



BOSTON/OLYMPIC TRIALS QUALIFIERS

Joan has had several requests for a list of certified marathon courses from people wishing to qualify for
Boston or the Olympic Trials, In this issue you'll see a list of all the precently active US marathon courses,
which runners may use to qualify for Boston or the Olympic Trials

The list has been pruned to keep it as short as possible, yet contain the needed information. If no notice is
received from the certifier, a new certification for a given race does not automatically supersede the old
The old courses are still there, ready to be used - but probably never will be until they expire after ten
VEars

The marathon list vou will see contains only the last certification of a given marathon. This way duplicate
listings of the same course are eliminated, although several past courses may still be in effect. This
shortens the list, and is useful for people who care only that a given course is certified, and don't care how
many times it may have been redone

NEW APPOINTMENTS

Bob Baume] agreed to take our minutes at the upcoming RRTC meetings in St. Louis. I'm happy that he
will do so, since last year he produced first-class, comprehensive documentation of what went on. He has
been appointed, therefore, our official Secretary. See the masthead

THE USATF CONVENTION

You will find a schedule of the meetings to be held at the USATF Convention in 5t. Louis inside. The big
ones, of course, are RRTC's We meet as follows

Wednedsay, November 30 §:30 to 11:00 PM
Thursday, December 1 B:00 to 11:00 PM

We have not yet figured out a measurement contest for the Convention, since no RRTC person lives in St
Louis. We will have a contest, but it may depend on who can help with an idea. Please write to Pete if
vou have an idea for a contest which we can have. We want to arrive with everything prepared for, and all
copving done, and not waste valuable convention time working out something on site. Are there any
bright ideas?

MAP OF THE MONTH

Readers will see two versions of "Map of the Month" herein. The first was done by Ray Nelson, and it
shows the Harvard Health Downtown 5k, in Providence, RI. The course passed validation a week after
Elana Meter ran a WR. 1510 on it. [ promised Ray I'd use it, and then got a French course map from Jean-
Francois Delasalle. The map of the Vitre-Argentre 10 km was made by Christian Delerue, and it's another
example of fine mapmaking



MEASUREMENT - THE RULES ACCORDING TO SOUTH AFRICA!
By Norrie Williamson

In the last two years South Africa has emerged from a 20 year sporting isolation. This is not the forum nor
is it the time, to debate the political wrongs of that period. We celebrate the New South Africa and the
relatively easy passage to the first step... we hope the remaining steps on the staircase will be as easy or
easier. For all the wrongs of the past, there were a few benefits, and one relates to Roadrunning

In order to truly appreciate the state of Roadrunning in South Africa it is important to look at the
background to this aspect of the sport

The lack of International competition led to a loss of public interest, and hence media and sponsors, in
Track and Field and X country. The focus then turned to participation and here, there

was the ready-made vehicle in the challenge of the gruelling Comrades Marathon, over a course that vanes
in distance around the 55 mile mark Comrades runners have to qualify in a marathon in under 4 hours 30
minutes. This meant that a whole "industry" was built up around training and qualifying for the Comrades
Thus the event visibly grew for 3 reasons: a) the inward focus of isolation, which in turn brought
sponsorships and hence, b) Television and a high media involvement and, ¢) the charismatic personality of
Bruce Fordyce, who went on to win @ times

Comrades grew from 400 in the mid 1960's to 1500 in the 1970° to a massive 13,000 by the end of the
cighties Interestingly there has been a slight drop-off in numbers since the return to International
competition. The Comrades Challenge is, however, so well established that the numbers will never drop
too far. It has been responsible for many people coming into Athletics which has well over 100,000
registered runners of which, some claim, 60,000 are roadrunners

Whilst isolation has thus been detnimental to the development of track and X country stars, it has been
much kinder to Road Running, and with the African affinity 1o endurance events, it is no surprise that the
potential exists for International domination on the Road.

In parallel with the participation growth, was the competence and sophistication of the officiating Even the
adwverse weather conditions of South Africa worked in favour of progress. It is by no small coincidence that
Professor Tim Noakes' book "Lore of Running”, {(now in its 10th reprint) is acclaimed throughout the
world. He had a large obsessive running community to select his guinea pigs from Officialdom fed
Science, Science fed back to the rulemakers and the result, some will argue, led to one of the best race
organising structures in the World. In particular, medical, refreshment, and dehvdration, provisions are top
rated

Unlike many countries, all roadraces in South Africa are held under the auspices of the national governing
body. Whereas this used to be separate for Road, track and X Country, unity has seen them all under the
umbrella of Athletics South Africa, (ASA). Races are organised by clubs, who may employ promoters but
the final responsibility lies either with the club or the Provincial, (state), Athletics body, (e g Natal
Athletics). This produces a very structured, tightly controlled sport. As opposed to one and a half pages of
TAAF Rule 165, Readrunning is covered Domestically by a 16 page 25 section Rule book In addition, all
runners are required to be registered with: a) a club, b) their Province and ¢) the National body. (Certain
changes are being negotiated to assisi the Development programme)



With this background, it will come as no surprise that Course measurement has been an integral part of
race organisation. As with other countries this began with car driven distances,which turned to the
Surveyors wheel and then the adoption of the Clane Jones. These were purchased from New York Road
RBunners and more recently the & digit version obtained from from Paul Oerth

The hierarchy of Course measurement involves a) a large base of course measurers and: b) a small group
of Validators. All measurers were required to attend a practical lecture and sit a question paper, the
Validators would have several years experience before writing another paper. The imitial course
measurement courses weré run by Provineial bodies, with National moderation, and the validation courses
run by the validation board

As one of six Validators, | was always unhappy about the outcome of the course resting on a written exam
Frequently 1 found people who were adept at getting the required 80%% in the examination, were totally lost
in practice and vice versa. For that reason we insisted, in Natal, that even with a pass, measurers were only
accredited once they had done two full measurements as an understudy. Incentive was provided 1o have a
course measurer in each of the 100 plus clubs in Natal through two means. Firstly, there 15 a rule which
requires ALL road races to be measured by Clane Jones. Clubs failing to do so, lay themselves open to a
fine not exceeding RS00, (probably about $300 dollars in terms of “buying power”). Secondly, a charge of
B350 is made by the Provincial Body to any club who makes use of another Course measurer. Thus, we
have managed to generate over 70 course measurers in the Province. The negative side of this is that most
will only do about 2 races a vear and that tends to mean that they are less proficient than regular
Mmeasurers

It is, howewer, felt that this is still a better method of ensuring races are "accurate”, than overburdening one
or two measurers with all the work. In addition, it has to be borme in mind that our terrain does not provide
many coastal, flat, fast courses and thus the record risks over the odd metre “inexperienced inaccuracy” are
minimised by hills, heat, humidity, and altitude. Courses that have potential for fast times, attract the
attention of the top measurers. Natal and National Championships, and pernut meetings are all
"pre-vahdated”

Where we differ from USA in paperwork at present is the extent of our "library”, and the issue of
certification. Clubs are required 1o submit the calculation forms, but the inspection of these is more cursory
than one would like. More care is taken with the prestige events, but when it all boils down, the Validators
word is gospel Paperwork is only really used for record applications. The planned update will involve the
compulsory submission of a map, (previously a descniption only was essential), a database of accredited
courses and the issue of a centificate. The physical measurement has always been very much in line with
the IAAF standard, (ves, vou ¢an believe the startling times of isolation, such as Willie Mtolo's 2.08
marathon, Matthews Temane's 60:11 for 21.1 kms and Elana Mever's World Record times)

There are, however, a couple of differences which at worst would have no effect, but are likely to have
erred against the athlete. Firstly, the national rules insisted that the cahibration distance was at least 800m
on a flat road and that this MUST be set and centified out by a Chantered Surveyor. Whilst this made for
accuracy in calibration distance, it often forced us away from the site of the race. The new move will be to
allow the USA practice of 300m on course calibration, and the setting out of such distances by the
measurer. However, in prestige events the IAAF standard of 500m will have to be adopted

The other difference relates to the interpretation of "shortest line”. Whereas we do not presenbe to the



practice of banging the nms around the corners!, we ride the course on the basis of the closest one can
practically run to the verge or kerb. Thus we are frequently less than the 300 mm offset, making the
measured course more conservative. This will obviously have to be brought into line, and will open the
debate for an "under measurement” allowance for domestic record purposes, (as per USA) This "short
line” riding tends to mean that the top measurers are also, or have been, top competitive runners, their eve
being more attuned to the legal "short cut”™

This high standard of measurement has had its hiccups. Ironically most resistance came from the ultra
distances up to Comrades. In the mid eighties, as an ultra runner, [ campaigned to get the International
distances recognised in line with the progress made by the IAU. South Africa’s other World renowned
ultra, the Two Oceans 56kms, was one of the first to agree, and to benefit from this move. The race after
the measurement saw Thomson Magawana set the World 30 Mile and 50km records, despite two
mammaoth 4km climbs en route. The following year Frith van der Merwe set the ladies records at the same
distances.

Comrades, however, provided more resistance. Tradition has seen a group of 10 or so individuals get
together to measure the twisty, hilly course between Pietermantzburg and Durban with a surveyors wheel
and a crate, {or four!) of brown beer bottles. Obviously the pace, and route, at which a wheel can be
pushed on a traffic laden road is not conducive to accuracy . neither is the state of the measurers as the
crate empties Invite to this was seen as a "rewarding” experience, rather than a task in accuracy, and |
have no problem with the "tradition™ of such an event. However, on first measurement of the course, |
found the error to be just under Zkms! The argument raised against an accurate measurement, was that the
actual distance changed each vear as they are forced to make minor changes, the direction changes vearly,
and basically who cares? The counter is, that they were not above the national rules and, claims of an 91km
race which was actually 89kms was mis-representation, which affected the so-called "record performances”
associated with the race

The first vear that the correct method of overall measurement was adopted also saw the first black South
African winner Indeed this change probably led him to lose out on the recognition he deserved The media
reported his time as being poor in comparison to Bruces previous down run over the "longer distance”.
Had Bruces run been accurately measured the two winners would have been within 45 seconds of each
other! Thus the power of the accurate course. Comrades now promote the fact that their course is
accurately measured by Clane Jones! The 50km, 40 mile and 50 mile marks are also measured and timed,
though none will produce world records due to the terrain, (5500ft of climb on the up run and 2500ft climb
on the "down”!) Even the A to B 100 mile Washie, which includes two mountain passes, has been
measured

The ethic and rules on measurement have resulted in my receipt of request to measure everything from
8km Development races in the mudst of rural townships, to a 50km Mountain race which climbs from 4527
ft to 10,170 ft in 25kms and return down a chain ladder! (Even the Mountain bike had to be pushed over
some of this route!!) With well over 100 courses measured, (I don't keep a record), this was one of the
memorable ones! Others that feature include the Key to Shining Key 100km / 30 miler / 100 miler in USA
last vear, pant of the London Marathon with Peter Riegel and John Disley in 1992 and the Soweto
Marathon

This latter is one of the most enjovable, and yet probably most "internationally unbelievable”. It was a
Saturday morning during the height of pre election violence in 1994, this lone "white ranger” on his trusty



steed made his way into Soweto township with only a back-up car with two SAAACON, (South African
Amateur Athletics Congress), friends, Ishmail Khosi and Joe Morris doing the recording. Their attempis o
get a Police escort, (as residents, they were slightly apprehensive of the possible reception and behaviour of
the Minibus taxis who are renowned for their "kamikaze” driving), came 1o nothing at 0500 when we
calibrated

As we moved into Soweto the early morning workers, runners and shoppers at first stared, overawed by
the "audacity™, (brazenness?) of a seemingly unescorted "pale face” eyeling into the township and then
quickly offered a greeting of "Welcome to Soweto!™ More amazing were the taxis, who when confronted
by a stationary cyele in the centre of the road, (making a KM mark), cased down to a funeral pace, with
driver and passengers shouting the same welcome. Some pedestrians even put up "high fives” as I passed
close to the kerb! A real lighlight in Course measurement. The course was a tough one, | even broke the
chain on the Mountain bike on one hill! The race, held in November was won by Matthews Temane in
about 2:25 and Mark Plaatpes was amongst the personahties 1o run in an associated 5km funrun

In conclusion a word on where we are going. As noted, unity has put all aspects of athletics squarely under
the control of Athletics South Africa. ASA have adopted a similar structure to the ITAAF, with
commissions for Road, track, and X country. There are then a number of service sub committees, including
one for Technical Matters 1o which 1 have been appointed. The inaugural meeting was held in July where
the powers, duties and mandates were determined. This committee covers all 3 disciplines of the spon
through two representatives from each. The initial brief is to bring Rules, Officials and Course
Measurement into line with JAAF recommendations, standards and rulings

The first task 15 to amend the rules, then amend the syllabus of the courses, re-qualify the existing officials
to recognised International standards, (this may require an IAAF seminar), and thirdly, adopt the additional
expertise and knowledge available from around the world. We certainly do not have the time, (or
inclination), to re invent the wheel!

About Norrie Williamson: When | asked Norrie for the article, [ also asked for some biographical
information. I received 5 pages of impressive material, which Norrie said to boil down as [ chose. Here
goes. He's won a score of races from 100 to 1000 km, and has competed in several of the world's premier
ultras, including 11 Comrades (10 silvers), Western States 100 mile, and John O'Groats to Land's End
He's written Everyman's Guide to Distance Running (look for it at your bookstore - it's good). He's
represented Scotland, England and South Africa in international competition, His measurement activities
appear in his article

Mormie is works at M. L. Sultan Technikon, an educational institution similar to a university but with a
more practical aspect 1o the course. He's also a freelance broadcaster and writer. Of his work at the
Technikon he writes "It currently has 7000 students, of which 60% are Indian, 38% African and 2% white
There are cultural splits within this breakdown in terms of Hindu, Muslim, Christian, Atheist, Zulu, Khosa,
Sutho etc, all of which makes it not only a political hotbed, but an absolute gem for me as Head of Culture
Who said "You can please all of the people some of the time, but vou have no chance in hell of pleasing all
the people all of the time!!™
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Derby Running Club, Inc.
T.R.RA.CK

101 N, Brookforest
Deerbry, KB 47037
(316) 7R8.2027

September 16, 1994

Pete Riegel
3354 Kirkham Rd.
Columbus, Ohio 43221

Dear Pete:

[ am writing with regards to the letter from Bob Woods and your response in the
latest Measurement News regarding the accuracy of USGS topographic maps. As a
geologist who has worked extensively with topo maps over the years, | might be able to
add a little information on the subject to the discussion.

First of all, in the early days all of the topographic maps were surveyed by plane-
table crews and were hand-contoured, generally by experienced topographers, who tended
to be somewhat expressive in their methods. While very accurate considering the tools
that they had to work with, errors of a quarter to one-half of a contour interval were
considered to be acceptable. Occasionally, errors of greater magmtude were known to
occur. Sketching of contours was most accurate in open country along roads. In wooded
and less accessible areas, many small gullies tended to be overlooked. On some of the
oldest maps. sometimes, the head of one valley might connect with the lower course of
another resulting in some confusion when attempting to locate oneself in the field. In
defense of the early topographers, however, [ have spoken to early “field” geclogists who
used surface geologic structural mapping as an oil exploration tool, and they attest to very
few errors on the topo maps to which they referred.

As technology enabled the more widespread use of precise areal photos to
facilitate topographic mapping, the accuracy of the maps produced improved
correspondingly. The latest technology utilizes automatic plotters which work directly
from the areal photos, and I must say, produce a very accurate product. Questionable
areas are constantly field checked to head off any problems that might occur on the
finished maps. Additionally, with the increased use of areal photos in topographic
mapping, map coverage was able to be produced much more economically than in the
past. Also, the establishment of more and more precise bench marks reference points has
added to the overall accuracy of the topo maps.



One of the wornes that Bob expressed in his letter was suspected elevation
changes occurring as a result of construction or nature, As any frequent user of
topographic maps will attest, there is a continuing process of photrevision emploved by
the USGS in areas where there is a lot of human activity. As far as changes due to nature
that would measurably affect an elevation, in most cases I would have to say that the
effect would be negligible in the 8 to 10 vear time span to which he referred, unless the
area has been subject to extreme earthquake activity, volcanism or other natural disaster,

The greatest possibility for error in using topographic maps will occur in their
improper usage by inexperienced measurers. Misunderstanding the contour interval or
improper interpolation berween contours or inaccurate location of a point on the map will
probably vield more errors in elevation that actually exists on the maps themselves. Those
who are not sure should visit the department of geology or civil engineering at a nearby
university and seek some references on the proper uses of topographic maps. [ also believe
that the USGS prints a small booklet on the basics that can be obtained along with the
maps at the address shown in the back of your MV

As a final note, I agree with Pete that you should do your best. However, T would
caution someone in using an altimeter to determine an elevation. An altimeter, or aneroid
barometer, can vield accurate results in the hands of an experienced user, but they are very
subject to changing weather conditions and can produce errors in elevation that far exceed
those found on modern USGS topo sheets. I would much rather use a hand level than an
aneroid barometer ( another tool that requires some practice). On the courses that [
measure, [ am confident that the topo maps are more than accurate enough for the work
that we are doing.

Keep up the good work.

Sinct’ﬁly.




USA TRACK & FIELD

Peter 5. Riegel 814-431-5617 (home)
Chairman, Road Running Technaical Council G14-424-3009 (work)
3354 Kirkham Road 514-351-5610 (FAX, home)

Caolumbus, OH £3221-1368

September 20, 1994
Larry J. Richardson - 101 N. Brookforest - Derby, KS 57037
Dear Larry,

Thanks for the overview of how topographic maps evolved, and of your
experience with them. It’'s always a welcome thing to hear from someone who
has experience using the tools.

Some new measurers hardly know what a topographical map is. They plow their
way through our procedures, and then are asked the guestions about elevations.
Some local ones call me and ask if [ have the maps, because they either don’t
know where to get them, or do not wish to wait 6 weeks for delivery. It can
be frustrating for them. The process of obtaining and using topographic maps
iz sometimes a bit more complicated than the neophyte can handle.

As a certifier, I am only too aware that there is noe supporting informatiom
sent to me to show that the elevatiens reported are correct. [ take them on
faith. [ have had people invent elevations, and was only aware of it because
I knew the general zlevation of the area in question.

Measurement is something you can do for yourself, once you have a tape, a
counter and a bike. Finding the elevations is a bit tougher. ['d like to
find a way to get the information im a way that doesn't force someone to spend
five or s5ix dollars to answer one question.

The absolute elevations are unimportant to us in determining the drop of a
course. It's the relative elevation between start and finish that counts. In
most cases, if the terrain is relatively flat and the separation is not great,
it's probably accurate to say the elevations are the same.

I'wve thought of using a hand level, but have not yet been stuck with the
necessity for it. I usually have the right topo map available. As a backup I
have a small Avocet speedometer that has an altimeter function built in. Its
least count is 10 feet. While atmospheric pressure changes will affect it, I
have found that if I go back and forth between start and finish a couple of
times in a short time, I can generally get numbers that do not vary. Their
absolute accuracy is unknown, but relative elevation should be pretty good.
I*ve checked it out using the elevator in my 1l story office building.

Finding an elevation is not always easy, even with a map. [ think next
month's puzzle will involve something I recently had to do. I almost went
blind with those weird contours. The problem was to determine the elevations
of both ends of a calibration course. Here it is. MWhat elevations do you get
for A and B on Bartlett Road?

Best regards, fi;;ii::-



PUZZLE OF THE MONTH

Here is a real calibration course. "A"

A and B? I went crazy on this. The
USGS map. Do your best.

is one end and "B" is the other. What are the elevations of
reproduction below is the best I could do of the original
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LAST MONTH'S PUZZLE

Below you'll see Roger Gibbons' solution to the puzzle, the first one received. Also submitting
surular answers were Bill Glauz and Andy Galloway. This one was too easy!
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Pete - As this only took a few minutes to determine my answer,
I am wondering if I have missed the point!
I note that paths must not cross, but assume meeting
at a point, which is not the same Wﬂg, is acceptable.

Regards, éﬁ__

Roger Gibbons

PS Congratulations on your forthcoming retirement. As
one who retired 5 years ago at the age of 52, 1 can
thoroughly recommend it. It does wonders for your golf!



Pacing the Tulsa Run Course
Taking Advantage of its Downbhills and Uphills

by Bob Baumal

Several vears ago, members of USATF's Road Running Technical Council spent
considerable time studyving the seientific literature on energetics of uphill and downhill
running. We performed this research in connection with a somewhat controversial revision of
USATF Rule 185.5 which governs the record eligibility of performances that may have been
aided by a downhill grade or tailwind.

The controversy centered largely on the Boston Marathon, whose course has a net drop of
136 meters along its 42,195 km length. We concluded that in spite of “Heartbreak Hill,"
Boston's average 3.2 meter-per-kilometer descent makes it an aided course” because a runner
who paces it smart enough can run it significantly faster than a flat marathon.

Whether or not you think Boston should be eligible for road records, the lessons learned
from our research can help you pace yourself better on any course that is not perfectly flat. In
this article, I will apply these principles to the Tulss Run course,

Unlike Boston, nobody can say that the Tulsa course is aided. In fact, the Tulsa Run
Finish is about 5 meters higher than its Start, for an average net climb of 0.3 m/km. This
makes the Tulsa course slightly slower than a perfectly flat 15 km course, although if you pace
it optimally, the difference should be only a few seconds.

As you can see in the enclosed profile diagram, the Tulsa Run course drops about 29
meters in the first 2.3 km, is almost perfectly level through the middle 10 km (on Riverside
Drive), and then climbs about 34 meters in the final 2.5 km to the Finish.

In one respect, the Tulsa course is relatively easy to pace. The most important aspect of
optimal pacing is probably to avoid running too hard on the uphills, as this can severely hurt
performance later in the race. On the Tulsa course, however, the uphills come so late that this
15 not a serious concern. By the time you reach these hills, there's no need to think about your
pace; just give it whatever vou have left!

Even so, you probably won't run this final uphill segment as fast as the earlier downhill
and level portions. For example, if you covered the first 10 km of the Tulsa course in 50 min, it
would not be realistic to expect a finishing time of 75 min. In fact, in this case my calculations
predict a finishing time of 75:58. And this assumes no actual tiring; the calculation assumes
that you continue to maintain the same level of effort during the final 5 km as you averaged
during the first 10 km.

My enclozed pacing charts show that to achieve a 75 min Tulsa time using optimal pacing,
you should cover the first 10 km in about 49:22. I wili! now expiain the optimal pacing strategy,
and show how it predicts quantitative results of this sort.

The Dptimal Pacing Strategy

The optimal strategy is, quite simply, to parcel out your energy at a constant rate
throughout the race. On a flat course, this means running the whole course at constant speed;
i.e., choose the fastest pace that you can maintain for the entire race, and then run that pace
for the whole distance,

When the course is not flat, you should maintain the same even rate of energy
consumption as on a flat course of the same distance. This means that on level stretches, your
speed should match your flat-course pace for this race distance. But you must run significantly
slower on uphill stretches and faster on downhill stretches.

* Actually, Rule 185.5 disallows records on any course with net drop greater than 1 m/km.

-



Why is even energy consumpiion the optimal strategy? The answer depends crucially on
the assumption that you are attempting a maximal effort, and therefore, vour energy
consumption rate is very close to your “anaerobic threshold.” Given this assumption, let's see
what happens when encountering uphill and downhill portions of a course:

When starting to run uphill, most people will naturally try to maintain the same speed as
on the level. In reality some slow-down always occurs, but often not enough to maintain
constant energy consumption; therefore, energy consumption actually increases. Now if the
energy output was already very close to anaerobic threshold, it is now well above anaerobic
threshold—in which case the muscles start to rapidly produce lactate and deplete glycogen,
ultimately hurting performance.

The correct strategy on uphills is therefore to slow down enough so you're not working
any harder than on the level (i.e., still near your anaerobic threshold). This may require
running slower than feels ‘natural.’ To achieve this, try monitoring your breathing rate and
level of perceived effort. You may also find it helpful to intentionally shorten your stride.

On downhill stretches, runners naturally speed up, but usually not enough to maintain
constant energy consumption; therefore, energy consumption actually decreases, and may
drop well below anaerohic thresheld. This does not significantly reduce the rate of lactate
production or glycogen depletion, but does lose time as compared with maintaining energy
output near anaerobic threshold.

The correct strategy on downhills is therefore to speed up enough =0 that vou're still
working as hard as on flat portions of the course. Once again, monitor your breathing rate and
level of perceived effort. You may find it helpful to lean forward slightly. Try not to ‘brake’
vourself. Let gravity pull you along and let your stride lengthen.

We have seen that the optimal strategy requires slowing down on uphills and speeding up
on downhills—perhaps more than feels ‘natural’ in both cases. It also requires listening to your
body and continually edjusfing your pace to maintain the optimum work level. For example, on
the Tulsa course vou should take advantage of the early downhills. But then, when the course
flattens out on Riverside Drive, it is essential to drop back to your correct flat-course pace.

Let's Get Quantitative

So far [ have described the optimal strategy in a qualitative sense. I will now show how to
calculate desired split times if you know the elevation differences along a course, As stated
above, the optimal strategy consists of expending your energy at a constant rate. To accomplish
this, the amount of time spent on any portion of the course must be proportional to the energy
requirement of that interval of the course.

Laberatory experiments on the energetics of uphill and downhill running suggest that, to
a good approximation, every meter of climb increases the energy cost by roughly the same
amount as adding four meters to the course distance. And similarly, every meter of drop
decreases the energy cost as much as shortening the course by four meters.

This implies that we can express the energy requirement of any portion of a course by its
‘effective length,’ defined as the flat distance requiring as much energy to run as this pertion of
the race course. To caleulate effective length, start with the actual length of this piece of race
course; then add 4 meters for each meter of climb, and subtract 4 meters for each meter of drop.

For example, the final 5 km of the Tulsa Run course climbs 33.6 meters. The effective
length of this 5000 m interval is therefore: 5000 + (4% 33.6) = 51344 m. As another
example, the second kilometer of the Tulsa course drops 17.8 m; therefore, the effective length
of this 1000 m interval is: 1000 - {4 = 17.8) = 928.8 m.

These examples can be found in my enclosed pacing tables, which include elevation
changes and effective lengths for various intervals of the Tulsa course. Specifically, T have
provided a breakdown by 1 km intervals, by 5 km intervals (each third of the course), and by
1.5 km intervals (first and second halves of the course).



In each case, | have computed splits (showing both interval and cumulative times) for
various target race times. These calculations are based on the assumption that the time spent
on any interval of the course should be proportional to the effective length of that interval.

For example, to cover the Tulsa Run in 75 min, you should run the 2nd kilometer in 4:38,
most of the middle kilometers in 5:00, and the 14th kilometer in 5:21. Breaking this down by
5 km intervals, your times should be 24:24 for the first 5 km, 24:58 for the middle 5 km, and
25-92 for the final 5 km. Or if we consider only first and second halves of the race, your times
should be 36:53 for the first 7.5 km and 38:07 for the last 7.5 km.

More Discussion

To make practical use of these caleulations, here's a useful tip when starting the race:
Unless you are one of the elite runners who lines up in the front row, don't forget to check your
starting delay; i.e., the elapsed time between the starting gun and the moment when you cross
the starting line. (Note: the Tulsa Run usually provides a display clock at the starting line for
this purpose.) If you don’t account for this starting delay, you may get very misleading
impressions when hearing your splits in the first few kilometers.

Now for some disclaimers: First, the calculations described here ignore the effects of wind.
Clearly, a wind blowing from the north (tailwind during first half of race) would amplify the
speed differences between first and second halves of the race, while a south wind would have
the opposite effect.

If you have followed my calculations carefully, perhaps you think they are too simple,
because they imply that equal uphills and downbhills exactly cancel each other. (I said that each
meter of climb increases the effective length by 4 meters, while each meter of drop decreases it
4 meters.) In reality, downhills never give back everything you lose on the uphills. Neverthe-
ltﬂa, the downhills give back a surprisingly large percentage of the extra energy consumed on

uphills,

The degree of cancellation depends on how steep the hills are. When slopes are very
gentle, cancellation of uphills and downhills is nearly perfect. Non-cancellation is noticeable
only for steeper slopes. For equal uphills and downhills with a 1% grade, our calculations
suggest that 97% of the extra energy used on the uphill is saved on the downhill. On 2% grades,
the downhills give back 94%. Even on 5% grades (roughly the steepest slope on the Tulsa
course), the descent still returns about 85% of the cost of the ascent.

By the way, although equal uphills and downhills nearly cancel each other for most of the
slopes usually encountered on race courses, wind is a very different animal. If you spend equal
time with and against the wind, you'll probably lose far more energy heading into the wind
than you save when it’s at your back. Mathematically speaking, the difference is that wind has
a very non-linear effect, whereas the slope effect is nearly linear.

The techniques discussed in this article can be applied to any hilly course, not just the
Tulsa Run. One way to improve your ability to use the optimal strategy is to familiarize
yourself with the course before the race. Training on the actual race course (or even just driving
it} can often be helpful. If you are thinking of running an out-of-town race, here are two things
you should know to help you learn more about the course:

First, for any course inside or outside Oklahoma, you can get some information by
phoning me (405-765-0050 home, or 405-767-5792 work). Because I am Oklahoma certification
chairman, [ always have an up-to-date computerized copy of the national certified course list,
so I can tell vou whether the course is certified. If so, [ often have some additional information
such as the net elevation difference between start and finish.

Secondly, if the course is certified, you can obtain a detailed map of it by sending $2 per
course to RRTC Course Registrar, Joan Riegel, 3354 Kirkham Road, Columbus, OH 43221.
Although we can rarely supply a detailed topographic profile such as | prepared for the Tulsa
Run, the certification map will show you the course's exact start and finish lecations, all the
streets along the route, and often the split locations.
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Tulsa Run Splits With Metrics, Not Miles

By Libby Stalter
Warld Statf Writer

The Tulsa Run has gone met-
rc.
Runners will have their time
splits called at every kilometer of
the 15-kilometer race, instead of
every mile as was done in Lhe
past.
The Tulsa

Run, scheduled
for Oct. 29 in
downtown ’

Tulsa, was" " ¥
marked in .
miles in the past and callers
would stand at the mile markers
and let runners know what the
times were as they passed that
mark. But that made for an un-
even course, since 15 kilometers
equaled to a little over 9.3 miles.

“Mow the whole course will be
marked in kilometers and not
miles.” said Joe MeDaniel, of

Oklahoma Runner magazine.
““The vast majority of races in the
area have gone o metric and it
has been well received. In many
of those races we've been calling
metric splits for years.

. The advantages of the race
Ei.ng to metric splits, said

Dianiel, is you have an evenly
ﬁmced course. “With the Tulsa
um, it's a 15k run and you have

15 splits. On miles, you have nine
splits and a little bit left over.”

' That, he said, makes pacing
for the Tulsa Run much easier.
Howewver, he admitted, for some-
one who is not familiar with met-
rie, they could have problems
the first time out. "IL's just a mat-

ter of math,” he said. "It becomes
second naturs once vou try iL"”

"R give an example of how to
figure wour pace for the metric
splits, McDaniel said figure what

vour projected time will be, then
divide by 15. )

“A lot of people will run in the
75-minute range. That's five min-
utes per kilometer. Now, what

au've got to allow for is wvour
irst five kilometers is going to be
faster than vour last five because
ou're going downhill the first
e

It's not as confusing as it
sounds, he said. To help with fi-
guring out your pace, McDaniel
has an article entitled “Pacing
the Tulsa Run Course: How to
Take Advantage of Its Downhills
and Uphills,” written by Bob Bau-
mel.

Baumel was the certification
chairman for the U.S. Track and
Field in Oklahoma. McDaniel will
make the piece available to any-
one requesting it. To receive the
information, contact Oklahoma
Runner magazine at 581-8306,

In the article, Baumel first
looks at the elevation profile of
the Tulsa Run course. He then
gives the optimal strategy for
runming the downhills and uphills,
and training advice.

MeDaniel said the course has
also been adjusted so the turn-
around is exactly halfway. That
makes calling the splits easier be-
cause one person cam call them.
For example, the two kilometer
mark geing out is the 14 kilome-
ter mark coming back. the 3k
mark and 13k mark are at the
same spot, and 50 on.

McDaniel said going o metric
is a step forward. He said it’s easy
and a lot more fun.

“l guarantee vou will find it a
lot more fun. I would suggest to
fipure out what your projected
time is, within reason. A lot of
people will put it on a piece of
tape on their wrist and write
down what the projected pace is.
You can keep track of it that way
and it makes the race a lot more
enjovable,”

The 17th annual Tulsa Run is

nsored by the Tulsa World and

‘illiams Companies Inc. Addi-
tignal 5 ors are Bank of Okla-
homa, Mazzie's Pizza, Hillcrest
Medical Center. QuikTrip,
Doenges Brothers Ford., Adam's

Mark Hotels, and American Air-
lines.

For mere information on the
Tulsa Run. call the Tulsa Run of-
fice au 587-8786.
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Dear Pete,

Yes I simply continued the measurement in Miskole
for kaecking 490 m to get full distance.

Thank you very much for the Report of Proceedings
of International Seminar in Phoenix.

Comments on the Seminar:

1/ as » conclusion you would arrange @ measurement
on a busy traffic roads /with & police escort/,
2/ elso I recommend for future & messurements as
follows:
= on hilly rosds,
- on roads with 2 bad surface and bad
defined curbs,
- during changing weather /fdry and wet/ -
if 1t will be possible,
= two or three measurements by each measurer
on the same course.

I think the Constant should be the same all over
the world - as settled by the IAATSAINMS.

I do not agree with the key tolerance in the USATF
valldation system fpage 58/. The distance should be betw=en
10.000 m /not 9.%95 m/ and 10.010 m - bases on an example
of nominal 10K courssa.

best regards

,-"’.’_}

T

Biatystok/Poland,Sep E,1004
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Dear Pete,

Thank you very much for the "Measurement
News" issue €7 and your letter of Sept 15,

How long are our courses ? fpage 11/:
Have the import:int races measured by
experts - I think that this is the best
solution. This version corresponds to
the AINMS criteria for course measurers

grading system,

Best regards

-
/C\f

Biarystok/Poland,Sept 28,1954



USA TRACK & FIELD

Peter 5. Riegel 6144515617 (home)
Chairman, Rosd Running Technical Council G14=42 =401 (work)
3154 Kkham Road G14=451-5610 (FAX, home)

Columbus, O 43221-1368

Tadeusz Dzekonski - ul. Chrobrego 4 m. 8 - 15-057 Bialysiok - POLAND
Dear Tadeusz, October 8, 1994

I agree with you_ It is a good thing if the "important” courses are measured by experis. The organizers spend
a lot of money bringing in athletes, and they pay a lot of prize money to those who do well. There is much
publicity surrounding an important race, and when someone runs a record time, nothing should interfere with
its recognition

As we can see from the "How Long are our Courses” article, a few courses, even when measured by experts,
turn out to be not correct. This can be embarrassing to the race director, and to the measurer. It can also
make the runner angry, since sometimes the athlete will be paid money for setting a record  If the record falls,
because the course is short, nobody wins. One way to solve the problem is to accept the measurément as
valid, if done by an expert. This avoids all unpleasant consequences  If no one looks for a shont course, none
will be found.

Measurement in the US has always been the servant of the record-keeper. The record-keeper is concerned
that a record should be valid. Here we check every course on which an "important” record is set, and we also
check many other courses, on which the record may be considered as less important. We keep records for
many distances, and also for athletes of many ages. We do not have the resources to check every single
course on which a record is set - there are too many of them. But we do check the big ones, and many of the
lesser ones. As a result, our records are credible. As far as | know, most of the international races are run
under AIMS. As far as | know AIMS has no standards for "records” at all. The only international keepers of
records are the running media, and their standards are not high. If the time is reported, it is considered
correct.

Checking the courses serves a secondary purpose, which is also important. It keeps measurers alert. | have
had a few of my courses checked, and 1 can tell vou I was nervous! 1 thought I had done a good job, and the
validations proved this correct - but 1 was not happy until the checking was done, and the answer known
This has made me a better measurer,

In many cases, a single measurer goes to a foreign city and measures the course. Usually he is the only one to
measure, since it is unusual for the organization to provide a second measurer. Often the measurer finds that
the course has an error. Sometimes the error may be a kilometre or more. The measurer makes a correction,
and the course is fixed. This seems to be OK for acceptance of a record, if one is run, but [ think it is not
enough

Deep in my heart 1 would like to see all world records checked carefully, either by a measurement done later,
or by another measurement performed with the expert rider, as a check. In the US we see courses fail even
when two measurements were performed. When a single measurement is all that exists, it is not enough
More is needed. It is not for us to dictate what the rest of the world should do, but the facts are there for all



USA TRACK & FIELD

Peter S. Riegel 614-451-5617 (home)
Chairman, Road Running Technical Council 6 14-424-4009 (work)
3354 Kirkham Road 614-451-5610 (FAX, home)

Columbus, OH 43221-1368

September 17, 1994
Tadeusz Dziekonski - ul. Chrobrego 4 m. 8 - 15-057 Bialystok - POLAND
Dwear Tadeusz,

Thank vou for the race stickers. Although I cannot translate the Polish very well, they look exotic
on my desk

The seminar was organized for people who already had experience, and it was not the purpose to
spend a lot of time with instruction. At the very last minute the Mexicans appeared, with little
experience. This was unfortunate for them, as the only instruction they got was from Doug
Loeffler, who speaks Spanish

The rest of the people all knew how to do the job, and it was the main purpose to get them
together and see how well we compared in our riding technique, and to gain some interesting
numbers to show how measurements will vary.

It was also important for everyone to spend some social ime together, as we were mostly known
to each other through correspondence.

When considering what should be done in a seminar, one must first consider that the people all
work, and they may have only a single weekend for the seminar. This usually means a full day on
Saturday, and only half a day on Sunday, as time must be saved for traveling. As a result of this, 1
have never seen a seminar that did all the things that people would like. 1f you do one thing, you
cannot do another,

I see you disagree on the negative tolerance when a course is validated. Our rule for records
require the course to be shown short, and we take this to mean that some certainty of shortness
must be shown. Ifit is vour object to punish a measurer for a sloppy layout, no negative tolerance
is needed. But when an athlete has just run 10km in 26:50, you had better be sure before you call
the run not vahd.

If you wish to prove the course is longer than 10,000 m, yvou need at least 10005 metres. If you
want to prove that it is short, you need less than 9995, If you get a measurement between 9995
and 10005. all you can say is that the course is reasonably accurate. It is a mistake to assume that
a measurement is exactly correct. Official rules must make allowance for this. Ours is the USA
rule only. We do not wish to dictate to the world, As far a5 | know, no other federation has a
written rule to deal with road records. When you try to write such a rule, you will find that it may

not be easy
{5



3717 Wildwood Drive
Endwell, NY 13760
October 18, 1994

Track & Field News
2570 E1 Camingo Real
Suite 606

Mountain View CA 24040

Re: "A Pair of Sub-4:00s?", T&F News, November 1994, p. 44

I hope you won’‘t mind another go-around on the guestion of
conversion of times re Morceli’s WR 7:25.11 for the 3000. You
really can’t assume that the persen will run the same speed for
two difference distances. For each added distance, there is a
slow-down of the average speed. Pete Riegel, Chairman of the
USAT&F Road Running Technical Council, published a paper many
years ago showing that times and distances from 100 meters to
over 100 miles fit a straight line on log-log paper with a slope
of 1.0689. What this means is that we can relate a performance
at one distance to that at another distance by taking the ratio
of the distances to the 1.0689 power. That is:

ti1/t2 = (dl/d2)*1.0689

where the ~ symbol indicates an exponent. Using the figures from
your article, I find that if Morceli had been running a two-mile,
his time would have bean computed as:

t2 = 445.11(3218.688/3000)*1.068% = 7:59.88

So, your conclusion is right that his performance was better than
two back-to-back four minute miles. However, my computation says

that he made it barely -- not the 7:57.60 that your computation
yielded. :

A similar computation yields the result that a 4:00.00 mile is
equivalent to a 3:42.61 1500 m == not the 3:43.68 that you
report. You also state that the LBB gives 3:42.24.

It seems to me that the LBB values are quite close to the truth.
It will be interesting to see what the new version will say.

Sincerely,

/%Jm
Alan L. Jones

cc: Pete Riegel



USATF ILLINOIS 5t smmgmms

P. 0. Box TO19, Villa Park, IL 60181-7019 » T08/953.2052 « FAX 708/953-2053

September 9, 1994

Peter 5, Riegel
3354 Eirkham Rd.
Columbus, Ohioc 43221

Dear Pete,

Re your plea for ideas to promote road course certification (Measure-
ment MWews, Sept. 1994, p.3. "Spreading the Word,"): all USATF membership
applicants receive the enclosed promotions strip, "Illinois Road RAce
Records.” All running clubs and USATF sancticned events receive the enclosed

one-page flyers fromthe USATF Illinois office. Accurate finish times are
the most often cited reason why Illinois runners appear to support USATF
course certification.

However, I'm sure that Chuck Hinde's prodigious recording of road race
records (which reguire course certification) has also had its effect on
the continued interest in course certification in the State. Chuck
produces an annual "Illinois Road Race Records" book and fregquently submits
spicy pieces of this material to area running magazines and club
newsletters.

Yours in running.

@/M’
Ray #andersteen

Executive Director



