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HUMAN FACTORS ASSOCIATED WITH PROFILE DESCENTS 
Introduction Titis study was carried out in order to provide information relevant to problems associatedwith profile descents. The study had three objectives:I. To examine critically pilot and controller problems associated with the conduct of profiledescents 2. To attempt, where possible, to identify human and system factors associated with theseproblems 

3. To provide sufficient documentation of problems to assist cognizant authorities in seekingsolutions for these problemsThe· material for the study included all relevant reports submitted to the ASRS between January 1and September 30, 1977. 

Background·puring 1976, the FAA conducted an evaluation of several programs designed to minimize theamount of time spent by high-performance aircraft in and around terminal areas. Four goals wereestablished for the study:I. Increase safet:y by reducing exposure time between controlled and uncontrolled aircraft atlower altitudes in the vicinity of airports2. Reduce aircraft noise in the vicinity of airports3. Conserve aircraft fuel 4. Standardize ATC arrival procedures In pursuit of these goals, profile descent procedures were designed and evaluated at severallocations. A profile descent was defined as: "an unrestricted descent (except where level flight isrequired for speed adjustment) from cruising altitude or flight level to interception of a glide slopeor to a minimum altitude specified for the initial or intermediate approach segment of a nonpreci­sion approach ... (the profile descent) terminates at the approach gate where the glide slope orotha appropriate minimum altitude is intercepted." The evaluation of profile descent procedures revealed that significant fuel savings werepossible. The opportunities to use the procedures were diminished, however, by complicatingfactors such as aircraft descending at different speeds, varying conceptions of the procedures bydifferent operators. an<l lack of familiarity with the procedures hy air traffic controllers (extractedfro111 r,:f. I). 
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Cof
i 

ments by controllers and operators led the FAA to publish standardized profile descent 
procedurfs in the hope of standardizing usage of the procedures (ref. 1 ). TI1e first publication,
containi g profile � descents for Denver, appeared in December, 1976. The Denver profiles were 
revised ard profiles for Atlanta were added in February. 1977; subsequent revisions have included 
changes n the manner of presentati'On of the profile descent data and addition of procedures for 
Miami alsd the San Francisco areas. Chicago has implemented similar descent procedures, but 
without ublishing charts; other areas are preparing procedures for implementation in the immedi-
ate futurs,s.

Repr,rts received by ASRS have indicated that certain problems exist in connection with the 
impleme tation of these procedures. It is important to note that there is virtually no disagreement 
with the once pt, which appears to offer important advantages with respect to noise, fuel economy, 
and expo ure time at lower altitudes (three of the FAA's expressed goals). ·critical comments have 
been con ned to the areas of procedures, charts, and human factors. 

1 

Approach
1 

All 1 SRS reports dealing with profile descents and received between January 1 and Septem­
ber 30, 1111 were reviewed. Additional materials used for the study were the NOS and Jeppesen 
profile descent charts issued between December 2, 1976, and October 6, 1977, fact sheets issued by 

!certain A C. facilities, and correspondence and memos relating to profile descents, copies of whicli 
were mad available to ASRS by organizations within the aviation community. 

\ 
A tofal of 59 relevant reports was submitted to ASRS during the 9-month period. Pilots 

submitted [39 and ATC controllers submitted 20. Sixteen reports were concerned with the Denver 
area, 38 re concerned with profile descents at Atlanta, and 5 were concerned with other areas or 
general pr bJems. Forty-three reports described occurrences involving·human errors and 16 reports 
described potential problems related to profile descent procedures. The sections that follow 
describe t e occurrences in terms of outcomes, enabling and associated factors, and the concerns.of 
those who submitted informational reports. Table 9, following this chapter, summarizes the classifi­
cation of ch occurrence in terms of outcome, enabling and associated factors, and other relevant y
data. 

Results 

Geog1< phic locations- The specific arrivals/profile descents discussed in those reports are 
listed in ta le I. No clear preponderance of reports dealing with a specific procedure was observed, 
although tie absence of reports involving the Denver'BYSON approach is noteworthy. 

Pilot 11d co111ro/lcr errors- Forty-three reports described errors or alleged errors by pilots and 
controllers; of these. 39 were errors by pilots (including two allegations of error not concurred in by 
the reporte ). A breakdown of these ��rrors is shown in table 2. 

ll1irty three of 37 confirmed pilot errors involwd altitude deviations. There was an almost 
even distri ution of overshoots and undershoots, which together comprised about two-thirds of the 
t:rrors. lxviations \s from profile heading usually occurr�d :ibout ten miles from the DME arc at which
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TABLE 1.- PROFILE DESCENT PRO­ TABLE 2.- PILOT AND CONTROLLER ERRORS 
CEDURI S CITED IN REPORTS 

Type of error Number of reports 
Denve1 Atlanta 

Pilot errors 
Kiowa 6 Sincar. 10 Altitude deviations 
Drako 5 LaGrange 9 Altitude overshoot 14 

Keann 2 Rome 8 Altitude overshoot (alleged) 2 

Byson 0 Macei 7 Altitude undershoot 12 

Unknown/ Unknown/ Altitude excursion 6 

nonspecific 3 nonspecific 4 Altitude misread, corrected 
- - before overshoot occurred l 

16 38 -

35 
0Original name Sinclair, ch:mgcd on April 21, 

1977. Deviation from profile heading 4 

bOriginal na1 rie Lanier. changed to Lanie on -

April :!I, to M:11 ey on June 16. 1977. 39 

Controller errors 
a tum was m !lndated by the pro­ Less than standard separation 3 
cedures. Tore, of four controller Failure to hand-off aircraft l 

errors involved a potential conflict 
with less than standard separation 4 

between aircraJ t. 
43 

Factors associated with 
errors- Each o�currence report was 
evaluated to d�terminc whether it 
described hun,an, machine, or TABLE 3.- ENABLING FACTORS IN PROFILE DESCENT 
system factors associated with and REPORTS 
relevant to the occurrence. A com­

plete listing of the factors isolated Factor Number of citations 
is shown in th� appendix. Factors 

Pilotwere classified as "enabling" or 
01 

Utilized wrong chart 12 .. associated" the basis of the cri­
Misread correct chart 9teria described in previous reports 
Misunderstood clearance (ref. Enabli 

6
2) •. 1g factors are sum­ Misunderstood clearance amendment 4 

marized in tab c 3, associated fac­ Received dcarance late 3 
tors in table 4. Misunderstood rules or procedures I. 

Misread aircraft instruments I 
Situation epurts- A number Maintained inadequate descent rate I 

of reports pr,µvided information (Report indicates alleg:.llions were incorrect 2) 
regarding proli c descent problems 
but did not des�ribe specific occur­ Controller 
rences. The suh·L·ct m:itkr of these Mi.understood developing situation 
16 reports is dL"; crihl'<l in table 5. ,training)

Did not require clearanc,� acknowkdgmcnt 
Did not tr:msi'cr control of aircraf1 
Gave instructions not followed by :.iircr:.ift 

J 
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TABLE 4.- ASSOCIATED FACTORS IN PROFILE DESCENT 
REPORTS 

Factor Number of citations 

Human factors 
High workload 7 

Distraction 7 

Training/unfamiliarity 5 

Misunderstanding of rules/procedures 3 

Fatigue I 

Misread aircraft altimeter I 

24 

Software factors 
Chart complexity/clutter 4 

Procedurat complexity /ambiguity . 4  

8 

Aircraft factors 
Oearance exceeding aircraft descent 

parameters in idle/clean configuration 4 
Aircraft system malfunction I 

5 
Emironmental factors 

Thunderstorms in immediate area 4 

Turbulence 2 

Frequency congestion 2 
Communications problem, unspecified type I 

9 

TABLE 5.- SUBJECT MATTER OF INFORMATIONAL 
REPORTS 

Topic Number of reports 

Pilot reports 
Workload involved in profile des..:cnts 6 
Ambiguities in profile descent procedures 2 

Arrivalideparture contlict 1 

Reiutation of alleged potential contlict 1 

Controller reports 
Arrival/ depart ure/enroute conflicts 3 

Des..:cnt rates: effect on RDP readout I 

Phraseology problems I 
l'robkms during profile descents at ORD I 
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Discussion It is otivious that a majority (75%) of these reports involve human errors during the conduct of profile desc nts. How many were submitted in order to support a claim for waiver of disciplinary action is im ossible to determine, although controller reports indicate that altitude "busts" during profile desc nts are comparatively common: 
outinte Aircraft A was inbound on a profile descent for runway 27L from over Tiroe ection. When the aircraft was approximately 20 miles southwest it descended f I 1 ,000 ft. There were departures climbing to I0,000 ft, but the closest one was miles away. Since the profile descent procedure vyas started in Atlanta, this type of pilot deviation has been happening every day. 

* * * 

Aircraft A was on a profile descent to runway 9R from over Tiroe and was supp sed to cross the 25 DME southwest at 8000 ft, but crossed it at 9 100 ft • . .  This is an ongoing problem that started when profile descent procedures were estal:llished in Atlanta . . . .  
* * * 

Aircraft A was cleared for a Macey runway 26 profile descent and should have cross d 25 DME northeast at I0,000 ft. A crossed 25 DME at _ 1 2,000. This deviaJion was . . .  verified by the pilot . . r. no evasive action was required. This situation is, and has een, an everyday occurrence since profile descents began in Atlanta. It has now reac ed the point where controllers will not report these violations; they are still occu ring frequently despite numerous earlier reports. Pilot education is the only solut on to this situation. It must be pointed out to the pilots that we are basing sepa ation on their making these crossing restrictions. Imy awn time to conduct pilot-controller forums . . r. .  have personally volunteered 
It is certain y possible to assume that these errors simply represent inattention, or a lack of precision; so 1e have used the term "complacency" in connection with such errors. It is in tructivc , however, to attempt to discover whether there are common threads in this fabric of err r reports. Is it possible to discern problems that are common to many or all of them? Specifically, arc there factors associated with these errors, the alleviation of which might make the errors less Ii -cly or of less potential gravity from a safety standpoint? 111e data in tables 3 ,  4, and 5 

1can be rcstrrturcd to assist in this examination, as shown in table 6. Five affas appear to warrant detailed examination on the basis of the grouping shown in tabk 6. Put t ·ng aside the human factors for a moment, the system factors, in order of frequency ,a rc charts, cl ·aranccs, procedures, and a ircraft . Each will be discussed b riefly .1,r
Oceanic Su Profile dcsce111 clrarr.s- These comments do not relate to charts pn�par�<l by the National 't'Y ( NOS) :  few air carrier p ilots use NOS cha rts, and no specific comments were made about them .  Twcnty-(iYe pacent of the enabling and associated factors in t his study related to 
A- 73 7 3 2 1  
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TABLE o.- PROBLHIS ASSOCIATED WITH PROFILE arrival and profile descent charts, 
DESCENTS however; certain errors were asso­

ciated with their use . 
Table Table Table

I 

Problem area 
� 4 5 In these reports, the most fre­

quent problem was a pilot's use of  an Profile descc nt charts 
incorrect alti tude datum, taken inUsed wro ng chart 1 2  

Misread c orrect chart 9 haste from the wrong one of  two 
Chart cor nplexity/clut ter 4 charts on a single page. Profile des­

cents for opposite direction runways 
Profile desce nt clearances are ordinarily printed on the same 

Clearance misunderstood 6 plate to minimize the number of pages 
Clearance amendment misunder- that must be carried. The problem with 

stood 4 this is that limitations on the two des­I.,te cle, co 3 cents may be similar, but not identi­
Oearance rphraseology problems I cal .  In a recent survey (ref . 3), p ilots Non trans e r  of aircraft control 1 indicated a strong dislike for the large No ackno vledgment of clearance I number of  extra p lates which the pro­Inst ructio ns not followed by aircraft I 

file descent program entails, yet it 
Profile desce 1t rules/procedures appears from these data that two 

Misunders tood rules/procedures I 3 p lates on a page may also present a 
Complexi y or �mbiguity of rules 4 2 problem. 
Arrival/departure conflicts 4 

Several errors were due to mis­Afr,nft ope tion, ;n p,ofile descents reading a datum from the correct 1Inadequat descent rates I chart. These errors, in the main, were Descent 'T effect on RDP ,<adout I of three types: 
Ocarance xceeds descen t  

parame ers 4 I .  Reading (and then flying to) a 
� minimum enrot,tte altitude instead ofHuman facto s in profile descents crossing altitude Workload actors (pilot and 

con t roll Pf) 7 6 

Distractio1 7 2. Misreading an  altitude limita-
Problems cluring profile descent test 1 tion 
Misread ai craft instruments 1 I 
Effect of a ·rcraft malfunction I 3 .  Misreading the DM E distance 
Fatigue I for a fix and departing the p rofile 
Training/u 11familiarity I 5 course (usually early rather than late)
Effect of c nvironmcntal factors 8 
Communic ation problem I Situation ( I )  was reported in this 

series only once, but o ther data have (Allega t ions, 1�ot supported) (2) ( I )  made it clear tha t it has happened a 
number of times (refs. 3 and 4 ). Situa­
tion (2 )  was reported seve ral t imes, 

an<l occasic ncd an examinat ion of a number of current (October 6, t 977) profile descen t  charts to 
<lc termmc nu mber and ty pes of altitude l 1m1tat tons used in different areas. Tabk 7 illustraks 
this. 
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In the survey ref erred to (ref. I) ,  TABLE 7.- ALTITUDE LIMITATIONS ON PROFI LE 
several pilots pointed out that provid­ DESCENT PLATES 
ing a "win ow" (limitation 4) or a �s - SFO.. floor" (Ii itation 3) gives · pilots -

Altitude limitation OAK DEN more latitud than requiring a crossing ATL MIA

SJC
at a "hard ' alti tude (limitations 1 
and 2) durin the descent. I t  was also I. "Cross (alt/flight level)" I
pointed out i n  the survey and in our 2. "Cross at (x)" (see 1 6  8 1 7  8 
reports that ha rd altitudes require footnote) 
constant adj stments of speed and/or 3. "Cross at or above (x)" 20 4 4 ·s3
power, and that they do not take 4. "Cross at or above (x); 
account of v nations in wind velocity Cross at or below (y)" 3 8 1 6  2 

at various alt tudes. Other pilots, how­
ever, remark d that single or  hard alti­ Number of plates examined 9 1 5  8 1 6  8 
tudes were asier to remember in a i Average number of limitations complex procedure. 

per plate 2.7 2.5 2.3 1 .6 

The pr sentation of minimum x = altitude/flight level. enroute altit de (MEA) data on pro­
file descent !ates has been a matter 
of discussion ince early in the profile descent program. The original Denver plates contained them; 
the original A lanta plates did not. It has been pointed out that profile descents are published routes 
and that ME information i s  therefore needed i n  the situation where a profile descent is  cancelled 
in favor of a visual a pproach clearance ; on  the other hand, i n  most such situations pilots would 
deviate from the profile course after such a clearance was received. Regardless of the differences 
between the EA and crossing restriction alti tude depictions, which are now substantial, pilots 
continue to mistake one for the other on occasion :  

pon crossing Keann intersection, while making Keann arrival for  runway 1 7  at 
Denve , I looked at the a rrival chart for next crossing restriction. My eye immedi­
ately icked up the 1 1 ,000 ft MEA which is shown on  the chart between Keann and 
Bowes I stated that this was t he altitude we could descend to and my co-pilot 
verific t he al titude. Prior to reaching 1 4,000 ft we discovered our error. The way tthe minimum cnroutc altitude and restriction are shown on the chart makes i t  very 
easy t confuse the two. I don't sec any reason for the MEA's to be on the charts. 

Chart co plcxity or "clutter" was identified as contributing ·to four errors in this study. The 
profile desccn charts vary considerably in complexity, for several reasons. One· is that in certain 
locations, the transi tion, arrival and profile descent procedures have been combined, whereas in 
other location , the arrival and profile descent arc separate procedures (albeit with almost the same 
names) ,  rcqui c scparatl! clearances. and arc depicted on separate charts. The Miami charts, which 
incorporate tr nsition data, are quite complex,  though the profile descents to that airport are the 
simplest of th sc examined ( table 8). 

In Ju ly  I 77. the NOS pro file descent charts appeared in a new, o,·crsizc format which groups 
four profik d scents kading to a single gro up of runways on a single chart. ll1cse charts represent 
an innovative approach to certain of  the probkms cited here, no t:1bly that of avoiding the use o f  
data interHkd for use during approaches to the reci procal runway. They arc com parativdy 
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TABLE 8. - SPECIFIC LIMITATIONS° WHIC H uncluttered . They are used by relatively few pro-MUST �E OBSERVED FOLLOWING fessional pilots, however, and ASRS reports INIJIA ION OF PROFJLE DESCENTS _ contain no comments regarding them. Certain of  the Jeppesen profile descent charts for San Fran­Locati:in Procedures Mean R�nge cisco occupy a full page; the presentation on these pages is also less cluttered than on some of the San Franci �co 6 7.7 6-9 
4

dual-procedure pages. Oakland 7.3 6-9 Denver 16 6.3 6-8Atlanta clearan As 8 5.5 5-6 Profile descent ces- in previous San Jose 5 5.2 4-6 studies of ASRS data (ref. 2), misunderstood clear­Miami 8 4.8 4-6 ances or clearance amendments were associated with errors during profile descents. Eight such 
0Headin t, airspeed, or altitude limitations cases were examined to dete.rmine, where possible, following ir itfation of the profile descent the content o f  the m essage that wasprocedure. misunderstood. It wa � found that the most commo n misunderstanding was that pilots, having been told to expect the ABC profile descent and cleared for the ABC arrival, and in some cases given later instruction which corresponded to the initial profile descent instructions, believed that they were to continu the profile descent, when in fact they were not cleared to do so: • . • At a point just north of Rome VOR, on the 357 radial, a heading was assi ed to this flight to intercept the Rome Six Arrival southeast of Rome VOR. Inadd" tion, the flight was told to "Expect a Rome-Runway 26 Profile Descent." The cop lot was flying this leg and responded accordingly. While proceeding outbound fro Rome VOR on the 1 32 radial, further instructions were given. The flight was to escend and cross the A TL VOR 9 DME fix on the 3 1 3 radial at II ,000 ft and 2 1 0  knots indicated (no clearance for the Rome 26 profile descent had been given eve though the instructions followed the profile descent plate). As the flight app oachcd the 9 DME fix with no further clearance, the captain asked what Ap roach Control's intentions were. TI1ey responded with instructions to turn to a 90r° heading and descend to 5 ,000 ft. (Again, this followed the profile descent plate, but no actual clearance for this profile had been given.) During this stage of the des cnt, the flight was told to maintain 6,000 ft and given another heading. More hea ings followed during the descent. Finally, Approach Control questioned our altit de and I immediately noticed that the copilot had descended to approximately 5,6 0 ft (400 ft below the newly assigned altitude of 6 ,000 ft). He initiated a climb and regained the 400 ft . . . .  Contributing factors: (I)  The flight was told to expect a Rome-Runway 26 le descent and was never given it� (2) Approach Control's instructions followed the ublished descent profile and then suddenly varied; and (3) cockpit distraction exis ,cd due to the variance of instructions between the flights as far as the profile dcsc •nt was concerned and due to turbulence in the area. Also, we d id not know wha runway the vector was for since no runway profile descent had been assi• .  cd . . . .  
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A contr Iler also spoke to this point in an informational report:  

he Big Sur STAR wi th runway 28 Profile Descent procedures appear to be 
conf sing to ma11y pilots as many flights are questioning or violating the procedure. 
The phraseology developed for. profi les, .. Cleared via Big Sur Arrival , expect 
runw y 28/ 19 profile descent, maintain . . .  ," seems to adequately cover the require­
ment of  ATC with the profile procedures although i t  has not been made mandatory 
nor i it published in handbook 7 1 10.65. It appears that the pilots are not familiar 
with he PROCEDURAL NOTES contained in the P-2 FLIP and are often misinter-

g the phraseology being used. 

e phraseology and the procedure should be assimilated to insure a nationally 
stand rdized usage understood by pilots and controllers a like. The procedural notes 
in ths P-2 must be rein forced with a l l  pilots to insure rigid compliance, specifically 
the n tes pertaining to " . • .  a routing c learance and not authorization for the pilot 
to co ply with depicted altitude . . .  " and, "DO NOT DESCEND TO PROFILE 
DES ENT ALTITUDES UNTIL CLEARED BY ATC." 

Another misunderstanding, more common during the early days of the program, was whether 
subsequent in tructions do or do not void a profile descent clearance: 

e were c leared for a Lanier-runway 8 profile descent to Atlanta by  Center . . •  
at 14,e00 ft and 40 DME from ATL we reported to Approach Control a t  14,000 f t  
and h replied · "Roger, maintain 14,000." Over Loan intersection we  started a 
desce t to 1 1 ,000 ft. After reaching 1 1 ,000 f t  I reported that fact to Approach 
Contr , I and received "Do you intend to descend any lower?" I informed him that I 
was c mplying with the descent profile. He replied "You were c leared to maintain 
14,00s1 ." I told hi m that l thought I was c leared for the profile descent and he 
replie "maintain 1 1 ,000." ln retrospect, I now see that his statement "Maintain 
14,00 ., voided the profile clearance even though he did not state the. profile was 
cancel ed • . .  This appears to be a confusing trap for the pilo ts flying this type 
STAR 

ircraft A was cleart!d for the LaGrange 9R profile descent to Atlanta . . .  1l1c 
night crossed the 40 DME fix at 14,000 and continued descending. Approach 
Con tr I advised that aircraft A would be vectored for an I LS approach to runway 8. 
Aircra ·t A requested and was granted direct routing to the runway 8 LOM. The p ilot 
in con mand of aircr.ift A contends that the c learance direct to the runway 8 LOM 
voids he runway 9 L  profile descenL Since implementation o f  the profile descents 
Appro 1ch Control has cancel led them whenever they have found i t  necessary to 
dcviat even slightly from the publ ished procedure . . . .  

La te ck· ranees or amendments pose a considerable problem for pilots constrained by the 
rclati vl'ly in fl xibk l imi ts o f  the prolilc descent procedure. Two repor ts illustra te the dilemma in 
wh ich the pil > t  f inds himse l f .  particu larly when a late amendmen t or o ther modification of the 
profih;- procc<l i re voi ds his p bnning and strategy : 
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I may have violated a FAR by crossing a profile descent point at  the wrongjalts ude on a scheduled a irline flight from DAB to ATL. ATL ATIS gave runways 8 
an 9 L  in use. Approaching ATL I was cleared Sinca 8/9 L profile descent and 
coj1menccd the p:ofile descent observing the altitudes. When nearing the ATL 
25 DME fix, I was cleared for a 26/27L profile descent. Since I was to cross the 
D8 AT L fix at 1 1 ,000 ft with the previously cleared 8/9L profile descent f was 
pla�ed in an untenable situation in that I was cleared for the 26f27 L profile descent 
tool late to comply with the D26/ ATL altitude of  8000 ft and 2 10 knots. A T L  
A p  roach is prone to cha nging runways and approaches from those which o ne can 
ex ect from A T IS and previously indicated plans. 

* * * 

We were making a Sinca a rrival into A tlanta from the Dublin VOR. Center had 
dy cleared us to 1 8,000; then to 1 4,000. When we were approximately 60 miles 

the ATL VOR and at about 20,000 ft, descending at 2500-3000 ft/min and 
35  knots, Center cleared us for a Sinca profile descent to runway 26/27L. After 
givi g this clearance, the Center  added "Cross the 40 DME at 250 knots." The 
pro de descent requires crossing the 45 DME at or above 14,000 ft with no airspeed 
rest iction, then crossing the 25 DME at 8000 ft and 2 10 knots. 

We were unable to slow down and cross the 25 DME at 8000. Center was aware 
of  ur crossing the fix at ·  about 8800 ft as they said "See you did not make the 
cros ing altitude, but that's ok, contact A pproach Control." Several factors contrib­
ute to our inability to make the crossing altitude: 

1 .  The current wide-body aircraft cannot slow down and descend with any 
de e of rapidity at  the same time. Even with the use of  full. in-flight spoilers, itry
req ires a great deal of  distance. 

2. At any of these flap settings and l imiting speeds, the best rate of  descent i s  
t 2000 ft/min. 

3. ATC personnel are not familiar with the performance limitations o f  the 
vari us aircra ft. 

4. Profile descent altitudes and a irspeeds require almost the maximum perfor­
man c capability of  the aircraft a nd leave l ittle margin. 

5. 1l1e profile clearance in this case was late in delivery and the speed 
rcstr ction, delivered even la ter, made compliance impossible . . . s. 

If ATC procedures are going to continue to require high descen t  rates whik 
deer asing air speed , this should be considered when design ing flaps and other drag 
dcvi es and their operating speed limits . . s. .  

Pi lo t c mments make i t  pla in that t hey are quite co mfortable about flying profile descents as 
charted (al t! oug_h t he ap�ed restrict ions at  h igh alt i tudes a t  Denver provoked several unfavorabl� 
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co mments in view of  the stated purposes of the program). Pilots also point out ,  however, that 
subsequent a ditions to the already complex profile descent procedural constraints, in  the form of 
additional he ding.5, altitude or  speed restrictions , make a demanding task very much more 
de manding a d divert the attention of all cockpi t  crew f rom the other tasks which mus t  also be 
accomplished during the descent and apprQach phases of flight:  

uring the execution of the Kiowa runway 26 profile descent, constan t  and 
uninterrupted A TC controller radar vectoring was encountered by this f light 

and a estimated six other IFR aircraft approaching the airport. The excessive 
vector , a lti tude changes, and airspeed reductions (other than those published )  
requir d b y  the profile descent method of enroute-approach transition unnecessarily 
compl cate the cockpi t workload during this critica l phase of flight prior to 
I LS/g) depath i ntercept. Checklists must be completed. Approach speeds must be 
comp ted and the instrument  approach navaids must be identified during this phase 
of f1i t. Unnecessarily frequent radio transmissions during the terminal descent are 
unden ably dist racting . • .  and therefore degrade aviation safety . . . .  

Profile d scent rules and procedures- A perceptive i nformational report to ASRS encapsulates 
ef fectively m ny of the concerns in pilots' and controllers' reports to ASRS concerning profile 
descen t  rules nd procedures. I t  should be recalled that there are air carrier pilots who in the course 
of a single tri may conduct profile descents at as many as four terminals, each of them having 
procedures an charts somewhat di fferent  from all of  the o thers: 

. . Most of all , I feel that i nconsistencies f rom one terminal to another 
termin I result in procedures that are difficult for even the most experienced airline 
and co porate pi lots - even though any o ne . . .  person believes his profile descent is 
better han those found at another location, we believe all profile descents should be 
almost the same. It is (in) that spiri t  that we highlight many dif ferences in this 
( re port). Additionally, we wish to point out  some discrepancies observed by many 
pilotss-. ho have flown profile descen ts . 

. . . Reference SFO runway 1 9  . PD ( Big Sur) :  The note «Descend at 
3 0 knots from FL230 until required to reduce to 250 knots" appears 
o ly a t  SFO and no other terminal . 

. . .  Reference SFO runway 29 PD (Modesto) :  There is no computer code 
for the ST AR portion of the profile descent. The STA R rou te f rom 
r,.1 dcsto is  actually MOD4 although ( this is) no t stated . . . Persons 
a ·ving by INS . . .  di rect to MOD then via the PD have no way of filing 
fo this route . . .  . 

. . . Rdcn:ncc SFO runway 28 PD (13ig Sur) :  Same situatio n . . .  promp ted 
01 c pilot no t to accccp Uig Sur arrival because it was labeled Pro file 
D scen t  and not the Big Sur Arrival. 

. . .  Rc frrcnct.· D EN Keann  One Arrival , DEN ru nways 8 L and 8 R Kcan n  
l'r lik D-:sct.·n t ,  OAK  runway 2 9  Profile Descent  (Modesto) : B y  com pari­
so 1 .  i t  can ht.· Sl'Cll tha t STA Rs arc in  L'f fcct a t  Dcnvl.'r and are to be used 
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prior · to (rcfcrcing to ) the appropriate Profile Descent. All . . .  STAR 
transit ions are part of the STAR . . s. Looking at . . .  Oakland . . s. all 
transitions, ST AR and profile de.scent are all on one page. Even though 
more apparent clutter is on the single page, the pilot needs to (use)only 
one page . . .  all the way t9 the instrument approach . . . .  

. . . Some profile descents start as low as I 0 ,000 ft while others start at 
F L250. In either case, pilots have asked .. Why?" Also, pilots don't 
necessarily know when and where to begin their descents out of  cruising 
altitudes . . . .  

• . . ( At Denver) a speed restriction of  250 knots is required 57 miles from 
the threshold . . .  at an altitude as high as FL230. Most o ther PDs don't 
require the 250-knot restriction untii I 0,000 ft . . . . 

. . .  (At Miami) The Falso runways 9L and (R PD's have their) first speed 
and altitude restriction . . .  only a short distance from the runway. Most 
others start at the first PD fix . 

• . . The first altitude restriction on some PDs states "Cross at . . •  ," others 
state "Cross at or above . . .  ," while others use a window . . .  Why.so many 
differences'? ( Note: se.e table 7 .) 

. . .  There have been so many changes to the rules for profile descents that 
(we got a) new bulletin . . .  for each new cycle . . . •  

. . . Reference DEN runways 26L and 26R Keann PD: The radar vector 
route from Burty intersection proceeds south and then turns inbound on 
the 26L localizer. This has been interpreted by pi lots to mean that they
should tum inbound when their navigational instruments show them 
(approaching) centerline (rather than awaiting further vectors) . . .  some 
pilots and some contro l lers d isagree on what (is correct) . . s. .  

. . · . Re ference SFO runway 28 PD (Modesto and Point Reyes) :  For a 
whiles, ro·s were cal led "STAR with Profile Descent procedure" but are 
now be ing changed to "Pro file descent procedures . . . .  

. . . Reference DEN Drako One Arrival and SFO runway 28 PD 
( Modesto): Since the Denver and Atlanta STARs are separate, many items 
of text appear on the pages, whereas at SFO, the STARs have no narrative 
ro u te descriptions . . . .  

. . . Rcfcrl'nce SFO runway 28 PD (Modesto): Although it  is no t read ily 
a pparen t . the PD bl'gins at Modesto for traffic arriving on  the Fresno 
trans i tion . The PD begins a t  the MOD R-064/ l I D!<.1E for traffic . . .  from 
the o t l tl'r transi t ions . . s.s. 
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I seems to us that in order to achieve standardization for . . .  profile descent 
proce ures, and to achieve a common understanding by controllers and pilots as to 
what s ex pected of  them, certain actions must be taken . . .  for standardization 
purpo es, an Agency Order/Handbook (should) be -developed so that runway profile 
descen s will be similar at all locations . . .  (as has been done for SIAPs) . . . .  

S me sort o f  a document needs to be prepared with input from all affected 
organi ations that can provide the nec�:ssary educational material on runway profile 
descen s for pilots, controllers, and o p�rators. Th.is is not something that should be 
prepar d on a .. crash" basis; ( it) should be thoroughly developed and agreed to, so 
that a . endments . • .  would be required only at very infrequent intervals . . . .  

• • • We certainly agree with the profile descent concept, but feel it has gotten 
off to poor start . • . .  

rmational reports related to possible c�mflicts between arriving and departing traffic. 
Or.c concerne Denver and was reported to FAA shortly after the program began in December, 
1 97 6. The oth r three all involved the Atlanta Sinca profile descent; extracts from them are shown :  

A C cleared flight for Sinca profile runway 26/27L descent. This has a 
25 DM fix , crossing altitude o f  8000 ft. Approximately 3 miles from the fix, 
Appro ch Control advised .. You should be at 8000 ft now; we cross aircraft there at 
9000 f ." If this is true it appears h is m:ip and DME position do not agree. At any 

were out of 9300 ft descending when he said this. We cross the i ntersection 
ft. These are very close tolcran .. �; too close, considering the aircraft speeds. 

* * * 

Tl e profile descent procedure . . .  from the south (from over Dublin) allows 
the air raft to enter Macon Approach Ccntrol's a irspace . . s. .  

I t  appears that crossing restrictions on the Sinca pro file descent may no t 
provide separation from departures fn.'::n Atlanta. Our procedures leave doubt as to 
who is csponsibk if  pilots do not o r  ca:mot make restrictions . . . . 

Aircraft o 1eratio11al problems- One contn:,ller report pointed out that certain profile descents, 
especially if i,;l tiatcd late, may require high r.1res o f  descent, and that when descent rates exceed 
about 4600 ft/linin,  the controller is dt!privcd o r :iltitudl! informa tion : 

. . .  The other R DP related pn  .. -':clcm is the alt i tude readout going to XXX 
during climb  or d�·scen t .  Data Systl' l"':-; says tha t  the problem is caused because t he 
al ti tu lk lo!.!ic check is se t nationallv .l �  :1bout 4600 ft per minute . . s. Any t ime anja i�craft e :-;�ccds th�· pa �amekr, the -c�·�: putcr ,vill assumc that t l�cre is an  crr�r �nd _s _ _ ,will no d i splay the alt 1 tudc . The prl' �- .-.: m here ts that wi th  the lugh pro file de!ic�nts  
l><:i ng inst i t uted across the ·coun trys. : :-.-.:re will be more altitudes going to  XXX :ts 
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m ,  re pilots participate in the program. If this becomes the rule rather than the 
ex eption, then the altitude readout function (will) lose a lot of its usefulness . . . .  

-

Seve al pilot reports indicated that clearances can exceed aircraft capabilities. This appears to 
be a parti ular problem with one type of aircraft , but several pilots anticipated problems during the 
coming winter, when higher power settings will be required to maintain aircraft and nacelle de-icing . 

• . • This profile descent is just a little tight to make, as you cross 45 DME f ix at 
14 000 ft and the 25 DME fix at 8000 ft and 2 1 0  knots. With . . . a t ailwind, this 
wi I be even tighter . . s. .  

* * * 

• • •  Current wide-bo<:f y aircraft cannot slow down and descend with any degree 
of apidity at the same time. Even with the use of full in-flight spoilers, it requires a 
gre t deal of distance . . . s. 

* * * 

When crossing the 45 DME/ATL 128 radial at o r  above 14,000 ft as 
required on the Sinca runways 26/27L profile descent, you cannot make the 
25 DME at 8000 ft and 2 1 0  kias using normal descent p rocedures. My aircraft 
des ends at approximate ly I 000 ft/3 miles at idle power, clean ; I 4,000 minus 8000 
eq als 6000 ft times 3 equals 18 miles just to descend. At normal descent speed o f  
35 kias, it takes 7 miles to show to 250 knots at I0,000 ft (airspeed at 25 DME is 
to e 2 10  knots). 

The only way to make these crossing restrictions is to be way below normal 
des ent speed at the 45 DME fix, reverse the inboard engines . . .  o r  slow to flap 
spe d at 14,000 (220 knots for 0- 1 5  f laps) and descend with flaps down . . . .  

Huma z factors in profile descents- The preceding discussion has dealt primarily with system 
problems s they affect the pilot during pro file descents. This section is devoted to a brief 
considerati , n of what those effects are, and of how they are viewed by pilots and controllers. 

Two l uman factors were often cited in these reports: workload and distraction. The profik 
descent is relatively demanding, time-paced task consisting of from four to nine specific control 
subtasks (t ble 8) during a period of 5-1 0 min. To this fairly complex tracking task is added the 
tasks of c m plcting the approach/descent checklist, any communications that ·are required ,  the 
resetting o navigational radios, and any other subsystem operations necessary during this phase of 
night. Al l  f t hese tasks, except co mmunications. require visual as well as intellectual atte nt ion .  as 
does the v ry necessary task of mai ntaining a lookout for other aircraft in visual meteorological 
condit ionss: 

Rccei \'cd ckarance for a profile descent into Denver. Informed Center unable 
to omply w i th  ck:irance because we could not make the first crossi ng restr iction. 
We vcrc told to make a left 360s° tu rn.  While in the turn,  Center gave me the profile 
des cn t ckarance again. I told thl' m I didn't want to accept it. 1l1ey said " If you 
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don't Ii e it, call this phone number after you land" . . .  We were so busy reading the 
profile descent plate that we could not look o ut the windows at all during VFR 
conditi ns. Center would not give us a verbal clearance so we could fly the airplane 
with o r eyes and use our ears to get the instructions . . .  we must use our eyes to 
underst nd the clearance at the same time we use our eyes to fly the airplane . . . .  

Most prosile descents as presently configured require the almost undivided attention of o ne 
pilot, and a c �nsiderable amount of monitoring by a second crew member. It appears that under 
these conditions, it is the outside lookout that suffers most : 

• . •  The Denver profile descents have so many altitude and speed restrictions 
over so many points that the major attention of the crew is directed at checking the 
crossin points and altitudes and speeds • • .  too little time is spent watching for 
other a rcraft, thus increasing the hazard of midair collisions beyond acceptable 
limits . . . 

To these asks may be added the additional task of complying with vectors or additional speed 
restrictions or ltitude restrictions. Under these conditions, cockpit workload may exceed for a time 
the flight crew' ability to stay ahead of the situation: 

comments are on descent profiles . • .  I find that (they) are not working the 
.way the were supposed to work . . .  these profiles impose a greater workload o n  the 

pilots, xpecially in a two-man crew . . . Another point is that there are so many for 
·each ai port that they distract us f rom cockpit duties, especially in  bad weather . . .  
From y point of view, the descent profiles may ease the controller's workload, but  
i t  make aircraft workloads much higher. In  the descent, most of  the time at  peak 
hours, t ey break down with vectoring back and forth to the profile, and it can get 
messy . . . I have never done a profile descent (as written) to completion, o ut of 
probabl 1 5  . . . .  

It is belie 1ed that such periods of overload may be a major factor in the instances reported 
here of misre ding of charts or cockpit instruments, glances at i ncorrect charts, etc. When 
unfamiliarity o tra ining is an added factor, as in si x cases, still another element  is added to the 
crew's workloa 

was pilot in command . . s. with additional duty of  conducting init ial 
operati g experience training for the first officer . . .  this was his first ·flight in  this 
capacit . The flight was routine . . .  arriving in  the Atlanta area we encountered 
some Ia gc buildups in the vicinity of Macey intersection. requiring deviation east of 
co urse. Following hand-off to A pproach Control , and after crossing the AT L 04 l 
radial 4 DME fix,  a runway 8/9 R pro file descent was init iated as dared. I tlew the 
aircraft with first · o fficer assisting. 1l1c ATL 20 DME f ix was crossed at 
1 1 ,000/::!50 kias·; shortly after crossing this fix I began reducing speed to arrive at 
the 9 D 1 E  fi x at :! 1 0  knots. At this point I made a severe error by misin terpret ing 
the pro ,·edure. started descent too early and crossed the 9 or.-t E  fi x too low . . .  Air 
traffic as fa irly heavy with frequent radio contacts; calls were replied to by first 
officers· nd myself when first officer was unable due to cockpit duties . . s. .  
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Fi ally, environmcn tal or aircraf t system problems beyond the control of the p ilot may 
increase workload further. A strong tailwind decreases the time available for the task and requires 
that the aircraft be flown closer to its prescribed descent l imits. Turbulence increases the d ifficul ty 
of the racking task. 11wnderstorms near ·the route of flight require the pilot to operate and 
monitor radar in add ition to his. other tasks. Aircraft subsystem problems can be a potent 
distracti g factor : 

S ea ttcred to broken thunderstorms east of Denver with bases a t  
,000- 1 0,000 ft ; approaching Denver from J80 direct Kiowa, Kiowa One arrival. 
!eared for Kiowa runway 26 profile descent. Our crew purposely studied Denver 
rofile descents the night before the flight as we had not executed the full . . .  

�rocedures before. We reviewed the charts once again during cruise . We executed the 
�rofile descent without any problems except having to ride through bases o f  
t 1understorms i ntermittently. 

Our main concern • . .  is that it took complete attention i nside the cockpit to 
c oss·check the altitude crossing restrictions . . .  speed restrictions, not including 
p ssible speed adjustments for turbulence . . .  The chart as flown is a very rapid 
e ercise in heading, course, altitude, and speed changes requiring continuous cross­

I c !lecking . . .  Pilot not flying spends his entire time changing radios (navaids and 
mmunications). The second officer is cross-checking both pilots plus reading 

c ecklists and performing his normal duties. We found that none of  us had time to 
s an outside the cockpit enough to see any conflicting traffic. We feel that these 
p ofile descents . . . have increased the cockpit workload during the flight phase 
w 1en it should be decreased . . s. add weather and/or an emergency and you have an 
a cident waiting to happen . . .  _ .  

* * * 

We were at an improper altitude over two fixes during a profile descen t. 
blem was discovered when I realized that I was looking a t  descent informa tion 
cast landing profile instead of west. Action taken was to increase descent rate 

abru ptly to ge t to proper altitude. No evasive action was necessary. The factors that 
co tribu tcd to the situation were that both profiles arc on the same side of the page . 
11 e first officer was assist ing the second officer with a pressurizat ion proble m and i t 
w s my seventh day on duty in a row . . .  you canno t know your failing poi n t  un t il 
you fail . . . . 

It is vorth noting that workload and distraction factors were cited in several controller repor ts 
as well. 11 is is not a problem only for the pilot :  

Controller and trainee were working fi nal approach and the new profile descen t  
wa be ing ut il ized. Airl ine A was on dowmvin<l descending to 5000 f t .  Ligh t a i r­
cr:i rt 13 was nor thbo und and level at 6000 ft. B was issued ckarancc to 4000 . At th is 
t i n e the con t rolkr 's and tra inee's a t tent ion was w i th other a ircra ft near t hL' a ir por t .  
An e f fort was being made to  "shoo t the  gap" w i th  a small a ircraft (Vf-R) .  The 
ins ruc tor ha<l pl anned to use sou th runways for landing after coordinat ion wi th  
to\  n. The tra inee <lid not understand th is a n<l quest ioned the  (kcision. Tower also 
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talkin to us on the override. At that point I saw aircraft A leaving 6200 on a 
conve ·ng course with B who was leaving 5800. Aircraft A was issued a turn for 
separa ion ; they were two miles apart and the turn was too late . . . profile descents 
allow ircraft to enter congested ar.eas with too much speed . . . .  

* * * 

t 2 1 292 I relieved controller on sector 1 5  interphone and radar. He briefed 
1me o . . . aircraft A landing Stapleton . . .  and aircraft B, a Denver departure 

climbi g to FL220 deviating around thunderstorms . . .  in the arrival and departure 
gates . . .  After working with some other traffic in the southeast part of the sector 
. . •  I bserved A and B to be head-on . . . I believe I never had less than standard 
separation. After listening to the voice recording, I determined why A did not stop 
at FL2 0. The controller I relieved did clear A to FL230 after an earlier clearance 
for a p ofile descent; however, when the controller released his microphone switch 
after gilving the amended clearance; the pilot of  A was also on the frequency in the 
middle of  a sentence • . .  the pilot never heard the amended clearance and so an 
ackno-. Jedgment was never received by the controller . . . .  

These are al l  factors that confront professional p ilots and controllers on a daily basis. They are 
proud of  their ability to cope with whatever confronts them. It should be noted, however, that the 
final approach phase of flight, a very high workload period under difficult conditions, has received 
much .attentio with regard to presen ting as few distractions and additional tasks as possible. All a ir 
carriers insist t 1at the final phase of  the approach be stabilized, in part for the same reason. 

Certain p ofile descents demand the same order of  precision as the final approach, but pilots 
may be subjec cd to far more in  the way of distracting s timuli during this phase of flight. If cockpit  
workload duri g the descent  is increased by profile descent procedures, and there is  abundant 
evidence that i is, then ways must be found to ensure that this workload is not further increased by  
more than the necessary minimum of  other system, communication, and ancillary tasks, or  further 
navigational ta ks or procedures. 

General Discussion 

· I t  is nece sary to recall that a great many·profile descents arc being flown without incident on 
a daily basis. 1eir successful accomplishment is rarely reported to ASRS. The pr:oblems discussed 
in this report nay not be representative, although they are in close accord with the findings o f  
o thers and with the comments of  highly experienced air carrier observers with whom the profile 
descent progra 1 has been discussed . Finally, the reports on which this study is based , like all ASRS 
data. represent only the percept ions of  the reporters. unsupported by independent  investigation. On 
the other hand.  these pace ptions appear to have a high degree of consistency. just as do the errors 
that occur d uri 1g pro fik <.kscents . 

It is untk stood that s ll.' ps arc be ing taken to correct certain o f  the problems described here. 
Th is re port con·rs onl)' the period thro ugh October 6, 1 977s It is ho ped that it may be o f  assistance . 
to t hose respo 1s ibk for the program by pointing out some of the h uman factors aspects of the 
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prqgram as in i tially imple mented, and o f  help to t he pilots and controllers involved in t he program 

by helpin them to b� aware o f  pitfalls that may contribute to human errors during the conduct o f  

profile de cents. 
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