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lllntntrsttu nf Artmna: 

INSTITUTE OF ATMOSPHERIC PHYSICS 

Commanding General 
Army Electronic Proving Ground 
Fort Huachuca, Arizona 

Dear Sir: 

TUCSON 29, ARIZONA 

May 10, 1956 

Enclosed are six copies of our report of evaluation of the program of the 
Meteorological Group, Aviation and Meteorolosy- Department, Army Electronic Proving 
Ground. These reports are submitted in fulfillment of Contt'act No. 
DA-36•039-SC-67515, between the Proving Ground and the University of Arizona. 

All of the comments and recommendations contained in this report express the 
persor:ial opinions of the authors. They are offered in the hope that both our 
considered praise and our considered criticism of the program may serve a useful 
purpose to both military and civilian staff members of your coD11111nd. We have 
sought, in all of our scrutiny of the Meteorological Group program, to view that 
program in terms of the direct military goal of provision of meteorological 
support to the Army and in terms of the indirect national goal of increasing the 
scientific caliber of our militery effort. 

We submit our evaluative report with the realization that we cannot, on the basis 
of our evaluation visit alone, have complete understanding ot all of the matters 
we treat. It is telt, however, that we were able to determine the general areas ot 
strength and weakness 1n the AEFG meteorological program; and, in the interest of 
future progress in Army meteorology, we recommend that this report be published 
and given wide dissemination. 

The six copies submitted herewith have been mimeographed since we wished to have 
one file copy for each author plus a copy tor our contract file. To attempt to 
obtain eight carbon copies seemed less expedient than to mimeograph the report 
and run off nine copies. All stencils are now on file here. If you choose to 
accept this report and wish to have additional copies run off, we can provide 
as many as are requested end can charge the expense to the contract if requested 
before May 30th, closing date of the contract. If no such additional copies 
are requested we shall simply discard all stencils. We hope that you will regard 
the report as being worth further reproduction for wide dissemination since in 
it we have sought to examine certain problems of very basic nature in the Army's 
scientific activities. 

Respectfully, 

James E. McDonal! 

A. !i!charcl Kassander, J'r. 
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ABSTRACT 

The authors agreed, under Contract No. DA-36-039-SC-675i5, to visit, 

appraise, and prepare an evaluative report on the present and projected 

1 

program of the Meteorology Group of the AEPG. Three 'days, April 18-20, 1956, 

were spent in detailed inspection of Met Group facilities and in extended 

discussions with staff members of the Group at all levels, including both 

civilian and military personnel. Our opinions were sought as representing those 

of disinterested scientists who might perceive the strong and weak points of 

the program and report these candidly for such benefit as might thereby accrue 

to the Met Group program. Here we abstract from the main body of our final 

report the key findings and recommmendations we have be~n-able to me.ke. To 

facilitate quick reference to particular portions of the report, page numbers 

are given below for use in finding full discussions of individual points. 

I. We are in complete agreement with the fundamental viewpoint that 

underlay the initial establishment of the Met Group: That is, we 

see very great need for increased meteorological support to armies in 

the field in order to secure optimum tactical exploitation of the 

weather conditions attending any action (cf. pp. 2-3, 5-6). 

*Sections I-III and V-VI of this Report were written by J.E. McDonald, 
Section IV by A. R. Kassander, and Section VII by both authors. The : 
authors concur in all recommendations made in all sections, notwithstanding 
the authorship of individual sections of the report. 
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We are unable to see how tull exploitation of possibilities for 

better use of weather by a field commander can be made unless tbe 

collection and interpretation of local weather data are under direct 

control of ground forces. Hence we would recommend strongly that 

separation of the quite distinct :function of the Air Weather Service 

and the much-needed :functions of an Army meteorological service be 

sought (cf. p. 20). 

II. From our study of the Met Group program we feel satisfied that very 

real progress toward enhanced meteorological support to the Army will 

ensue from the present efforts. We wish to express praise for the way 

in which the general program has been conceived and for the ways in 

which it is being executed (cf. p. 5). We urge restraint on the part 

of the Met Group and the AEPG in overselling meteorology to the Army; 

for the number of areas wherein existing meteorological knowledge is 

capable of yielding a field commander the answers he needs is pain

fully smaller than the number wherein future research might yield 

answers (cf. pp. 7-8). For a variety of reasons we strongly recommend 

that the Met Group devote increasing effort to the exploration of 

problems falling in the general category of mesometeorology: the 

Fort Huachuca area is admirably suited to just such effort, the needs 

of a field army are first and foremost mesometeorological in scale, 

and present knowledge is scanty in this field (cf. pp. 9-12). 

III. In examining the work of the Plans and Programs Division, we found 

much that augurs well in coming years for a broad program that is 

I{ aimed directly at field army needs. We urge that all possible freedom 

to conceive new investigations be left in the hands of this group, for 

reasons relating in part to the critically important personnel 

problems of the Met Group (cf. pp. 13-14) • We ask w~ther better 

liason between this Division and others in _the Group may not need to 
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be secured and we raise passing question as to whether the Division may 

not be somewhat staff-heavy relative to other parts of the Group's 

organization (cf. p. 14). We discuss in some detail a series of 

individual projects of the Plans and Programs Division and find 

both strong and weak points therein (cf. pp. 16-21) • We applaud 

particularly the vigorous and systematic studies that are being set 

in motion to evaluate the needs of a field army with respect to 

meteorological support (cf. pp. 19-20). We see in the Group's recently 

prepared 10-year plan, extremely strong arguments for placing topmost 

on the list of the Group's problems those of personnel procurement; 

for we feel that the ten-year outlook implies urgent need for many 

more highly-trained scientists and engineers than are presently in 

the Group (cf. pp. 20-21). 

IV. In the Equipment Division, we perceive that the most serious limita

tions stem chiefly from lack of extensively-trained personnel, but 

also from lack of adequate facilities or arrangements for efficient 

fabrication of specialized instrumentation {cf. pp. 22-25, 34-36). 

Latent difficulties that might become extremely serious are 

discernible in the seeming lack of integrated planning of data

collection and data-processing schemes {cf. pp. 25-26). 

V. The Operations Division, we conclude, is not yet on its ultimate 

routine basis because it has not yet received the instrumentation 

that will put it on a full-time operating basis and because 

clarification of certain of its key problems has not yet moved out of 

the Plans and Programs Division. Both delays seem to be related to 

the very newness of the whole program. We recommend all possible 

reduction in legal complications attendant on the establishment of 

a network of cooperative weather stations at ranches in the Fort 

Huachuca area, for our personal experience reveals that such 



iv 

complications can be fatal when working with such people on an unpaid~ 

volunteer basis. The importJnce ot this network to the mission ot the 

Group dictates compromise with legal considerations to the utmost 

possible degree (cf. PP• 28-29). We found shortcomings in the mode 

ot installation and exposure ot many of the presently used meteorological 

instruments on the Fort and recommend a tighter set of standards thereon 

(cf. pp. 30-31). We believe that the Operations Division will shortly 

need more staff members with actual past experience in field work 1n 

meteorology (cf. pp. 31-32). 

VI. At almost every state of our study of the Met Group program we came 

upon the critical need for more highly-trained scientists and 

engineers to carry out the studies the Group is now so thoroughly 

planning. Al though recognizing that there are some very real 

obstacles now existing in the form of a nation-wide shortage of such 

personnel, we believe that there is something the AEPG and the Met 

Group can do to help themselves: We make strong recomnendation that 

every possible step be taken to make the general conditions of 

scientific work attractive to the kind of persons for which need is so 

pressing. By this we do not mean mere physical conditions (though 

these are usually giv~n first attention), but rather the scientific 

~tmosphere within which the Group's work is to be done (cf. PP• 33.34). 

VII. Among our miscellaneous recommendations a.re the following: We see 

continuing need for expert advice from consultants, so long as the 

staff of the Met Group remains deficient in certain key areas. 

Improved facility for securing this type of assistance is recomnended 

(cf. p. 36). Need for some type of open-ended contracts with firms 

1n the Huachuca area is pointed out as part of the instrumentation and 

procurement problem (ct. pp.36-37). We recommend some minor but badly 

needed office alterations to make working conditions in the headquarters 
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ottice more ettic1ent (ct. P• 37). Finally, we stress the importance 

of reducing military security classification obstacles to professional 

publication of reftearch naulta. This point is related the ubiquitous 

Met Group persoane1 problem of the group in ways that are pointed out 

(ct• PP• 37•38) • 
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I. INTRODUCTION 

Under the terms of Contract No. DA-36-039.sc-67515 the authors of this 

report agreed to visit the Anny Electronic Proving Ground at Fort Huachuca 

for a period of several days in order to discuss and inspect facilities at 

first hand and then to prepare an evaluative report upon the present and pro

jected program of the Meteorology Group, Aviation and Meteorological 

Department. We spent three days, April 18-20, 1956, at the AEPG in conferences 

and inspection trips that were planned by the Meteorology Group to afford us 

maximum opportunity to learn of their activities in detail. The present 

report summarizes our findings, 

It has been our understanding, both in examining the actual program 

details while on the base and in preparing this report, that our task should 

be essentially that of scrutinizing the present and projected efforts and 

capabilities of the Meteorology Group (hereinafter referred to as the Met 

Group) from the viewpoint of disinterested outsiders who are familiar in a 

general way with the Met Group's area of scientific responsibility and who are 

acquainted with the types of techniques that must be employed in the Met Group's 

fulfillment of its mission. It has been our further understanding that we 

were to make an effort to put into the present report our objective appraisal 

of both the strength and the weaknesses of the program and of the organization 

and personnel supporting that program, We recognize some very real difficulties 

in doing a truly thorough job in such an appraisal, for we cannot claim that our 

three-day inspection visit has given us full opportunity to evaluate all 

pertinent aspects of the program. Nevertheless, we are pleased to be able to 

state that we do, in fact, feel that we can make with considerable assurance 

a number of specific recommendations and commendations. We wish to generaiize 

upon that statement by observing that, in our opinion, other evaluative visits 

of the sort we have recently made can probably 9e expected to be tolerably 

complete in about such a period of time (three days) as we spent at the AEPG. 
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This point was by no means opv1ous to ourselves or to the Met Group prior to 

our visit, so we submit it as one ot our incidental conclusions for whatever 

uae it may be in planning other such evaluation visits in other departments ot 

the AEPG. 

We have found it convenient to organize this l'fl)Ort tn such a way that we 

discuss in turn each of the several distinct phases or our visit, as pre• 

arranged by the staff on the Met Group, and then to conclude with remarks on 

certain general matters. Hence, we begin by treatiGg the general Met Group 

program, its objectives, and its proposed method of execution. Then we discuss 

the closely related topic of the work of the Plans and Program Division, the 

division which is charged with duty of conve~ting general objectives of the 

Group into detailed plans for Program effort. Next we dtscuss the work of the 

Equipment Division which is concerned with the instrumentation of those 

investigations that must be conducted in the field. After that we consider the 

program of the Operations Division which executes the actual field studies of the 

Group. Finally, we treat a variety of problems which either overlap all of the 

above, or which do not readily fall into any one of the previous categories ot 

discussion. 

In conclusion to these introductory rem~rks we would emphasize that we are, 

in all, well impressed with the caliber of the meteorological program that is 

underway at the .AEPG. Although we believe that certain deficiencies in the 

program can be pointed out (as will be done below), we anticipate results of very 

real value to the Army and to the field of meteorology if this program can be 

given, in the coming years the level of sustained support its military 

importance seems to us to warrant. As civilian scientiq.ts having no personal or 

professional stake in the difficult question of what branch of the services 

assumes responsibility tor particular tasks corollary to primary military 

twictions, we would express the view that the already completed Met Group 



-3-

studies of the innumerable meteorological needs of a field army demonstrate 

incontrovertibly that a vigorous program of investigation of these special 

problems, both on the level of basic research and on the level of applied 

studies, is not only desirable but essential ·from tactical and even strategic 

considerations. We were perhaps more impressed with this single point than with 

any other during our visit, and the more so because it appeared to us that the 

Met Group has excelled in assembling for its present and future consideration 

a vast array of problems whose clear military importance documents this pressing 

need for Army meteorological studies. 
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II. GENERAL PROGRAM 

We spent the first day of our three-day visit to the Met Group in a 

preliminary briefing session where Messrs. Copeland and Bamett outlined the 

general program of the Group, following which we spent several profitable 

hours in reading previously published Met Group reports and special summaries 

written by various members of the staff. We would recommend, if evaluative 

visits such as that which we carried out are to be made in the future in other 

AEPG departments by other scientists, that exactly this procedure be used 

since it insures that the evaluators can secure, at the start of their visit, 

a broad view of the general objectives of the department in question before 
; turning to details of any kind. The past publications of the Met Group proved 

to be particularly well designed to present an overall view of that Group's 

program, so we rather quickly acquired a framework of information about both 

goals and methods upon which we could effectively place details acquired from 

later sessions concerning various individual portions of the Group's work. 

In considering the general program it is convenient to quote, from one 

of the publications made available to us, the three major tasks assigned to the 

AEPG Met Group: 

(1) Meteorological support to the Army R&D activities. 

(2) Meteorological support to the AEPG Technical. 

Departments and Post Service organizations. 

(3) Special meteorological. tasks and studies assigned 

by the Chief Signal Officer, as well as those 

arising from problems to (l) or (2) above.* 

~ ~al meteorological prog~ of~ Army Electronic Proving Ground, 
AEPG-SIG 950-16, First Interim Report, 15 Ma_.rch 1956', p. 1. 
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Inasmuch as the work done in fulfillment of Task 1 is, by definition, 

done as off-base work at sites scattered widely geographically, and inasmuch 

as the conception of the problems involved appears to originate chiefly with the 

R&D activity served, we have had no opportunity to observe directly such work. 

Furthermore, we gather that, with the exception of the admittedly numerous 

problems of logistic and equipment planning and personnel training, the 

organization of this type of Met Group work is shared with outside groups and 

hence falls outside the scope of this report. Hence, here and in the following 

remarks, we shall concern ourselves chiefly with Tasks 2 and 3. It should be 

clearly noted that under Task 3 comes a variety of Met Group studies that are 

being, or will be, carried out for the benefit of Amy activities external 

to the AEPG, and we were given a good opportunity to learn about a number of 

such studies. Consequently our report is not limited simply to on-base 

problems peculiar to AEPG activities. 

With that much introductory comment, we may summarize our evaluation of 

the general program of the Met Group as follows: 

1) We regard the program as an excellent one, well con

ceived and well balanced from the point of view of what 

we would recognize as the broad needs of the Anny for 

meteorological support. 

2) We saw much evidence that the staff of the Met Group, from 

Chief Meteorologist down to individual technicians were 

viewing their day-to-day work in tenns of the general 

program of developing an Anny meteorological program; 

that is, we noted a great deal of "sense of direction" 

at all levels with regard to the general program. 

This, we believe, is an obvious strength in such an 

organization that seems to us to be moving into a 

previously undeveloped specialized field. 
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3) We believe that the particular way in which the Group 

is preparing to fulfill the requirements of Task 2 (met

eorological support to the AEPG Technical Departments 

etc.) are entirely sound in their conception. Only 

in respect to details of execution will we raise any 

questions and these we omit from this section on the 

general program, postponing their discussion to a 

later portion of this report. Thus, we feel that 

the AEPG-support problems which the Met Group has 

blocked out for its attention quite obviously demand 

attention. From our inquiries, we gathered that, up to 

the present, recognition of these base-support problems 

has had to come chiefly from the Met Group itself as a 

result of the fact that work in most other departments of 

the AEPG has not yet progressed to the point that local 

weather phenomena constitute the limiting factor that they 

must ultimately become in many AEPG activities. We con

cluded that the Met Group is developing, under these condi

tions, just such a diversified foundation of base-support 

studies and field activities as is likely to provide 

answers to specific questions as these begin to multiply 

in the near :fu~Ure at the AEPG and in the increasingly 

weather-conscious Army as a whole. 

4) We see tremendb'Us possibilities for results of the 
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greatest importance to the Army in the scientific studies 

falling under Task 3 and we believe that the ways in which 

the Met Group is attacking these widely diversified problems 

are entirely sound. Here, as in other areas of the 

Group's work, we discerned a healthy conviction on the 



part of individual staff members that there 

lies awaiting solution an almost unlimited array of 

meteorological problems of pressing tactical importance, 
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The Group seems to feel unanimously, as do we also, that 

these problems have been, in many cases, simply neglected 

under earlier Army technical organization and that the only 

problem now is to muster sufficient time, technical 

personnel, and equipment to attack this array of problems. 

That a field army has weather problems ranging from micro

meteorological through mesometeorological to large-scale 

phenomena seems so self-evident to a meteorologist that he 

can only wonder at the past lack of effort to explore these 

problems from a military point of view. The study of German 

field commander viewpoints concerning army meteorological 

needs amply illustrates this point (and, ipso facto, reflects 

credit on the Group for having conceived and conducted such a 

study at the start of its program).* We must append a note 

of warning to our expression of agreement with the view that 

the Army has truly vast needs for meteorological supp6rt: 

A list of tactical and strategic problems wherein an army 

could make critically im,portant use of complete know,ledg~ of 

weather phenomena must never be confused with the embarrassing

ly smaller list of such problems wherein present knowledge 

is adequate to provide a field commander with the weather 

information he so badly needs. We insert this warning note 

not only to underscore our emphasis on the need for expanded 

ilWeather information~ army tactical operations (German supporting study), 
AEPG-SIG 950-14 Supplement NR 1, 15 December, 1955. 
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research on these problems but also to advise against any 

overselling of the military organization on the immediate 

prospects of answering all of a field commander's weather 

problems. The latter possibility, of overselling 

meteorology to the Army, could easily have the effect of 

creating situations wherein the Army's willingness to 

support that very kind of basic research which is so 

urgently needed might be undermined by a few cases of what 

could have been recoanized initially as almost inevitable 

inability to provide answers to field army weather problems. 

We did not discern any obvious tendency towards overselling 

meteorology on the part of the Met Group, but in one 

instance (concerned with air sampling) one of us felt 

strongly that the Group was essentially viewing with 

qualified optimism a problem whose solution along the lines 

sought by some external Army activity should have been 

viewed entirely pessimistically in terms of present 

meteorological knowledge pertaining to that problem. We 

hesitate, even in this single instance, to regard this as a 

case of overselling meteorology, for we had limited 

opportunity to learn of all details of this problem; but 

it may serve as a useful point of discussion. Briefly, we 

recommend that the AEPG strive to convince the appropriate 

higher commands that there do exist many areas of field 

Army activity where even present knowledge intelligently 

applied can prove of great military significance and that 

there exists a very much larger area of Army activities 

where extensive research is indispensable to the exploition 

of ultimate potentialities for meteorological support to the 

Army. 
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5) We conclude our remarks on the general program with a very 

strong recommendation: The Met Group activities already 

underway in the direction ot studying local meteorological 

phenomena having characteristic size scales of a few miles 

to a few tens of miles should be given, if resources permit, 

considerably expanded attention. In the meteorologist's 

terminology, such phenomena have come to be categorized as 

'mesometeorological" problems, so we may restate this 

recommendation as one which urges vigorous investigation 2!_ 

! ~ spectrum ,2! mesometeorological E_henomena. We 

believe that the following reasons provide ample justifica

tion for increased effort on the part of the Met Group to 

conduct extensive mesometeorological studies: 

a) First and foremost, the weather problems of a 

field army, especially those at, say, division 

level and below, are concerned most directly 

with mesometeorological phenomena.. Thus, tor 

example, field commanders must cope with wind 
' 

circulations (as in ballistic computations or 

in helicopter and other light aircraft operations) 

which may vary markedly for topographic reasons 

over distances of the order of ten to twenty miles. 

Fog and visibility phenomena controlled by 

circulations or thermodynamic factors with 

characteristic distance scales of a few miles are 

of crucial tactical importance under battle 

conditions. Microwave propagation conditions, 

which are so sensitive to micrometeorological 



factors, are indirectly governed by meso

meteorological phenomena such as valley inversions 

or distorting effects due to valley-mountain 
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( breezes. The list can be readily extended, we 

:( 

• feel, to demonstrate the chief point here -- field 

army meteorology is largely mesometeorology. 

b) In view of the position just taken in coment a), 

it is unfortunate that the next observation must 

now be made: Mesometeorology embraces a class of 

phenomena which meteorologists have seriously 

neglected in the past, particularly in the United 

States, though less so in Germany. Whereas much 

of the past decade of meteorological research has 

aimed at fuller understanding of worldwide atmos

pheric circulation features that so acutely plague 

the long-range forecasting field, and whereas micro

meteorology received strong impetus from World War II 

for a variety of reasons that need no elaboration 

here, mesometeorology has gone so long neglected 

that the very term has scarcely yet received wide 

currency. We wish tG make no fetish of terms, but 

do wish to point out emphatically that it has be

come evident in recent years that we know very 

little about these intermediate scale phenomena 

that so often ruin forecasts on a local basis and 

which loom so important in army field operations. 

c) The AEPG happens to be located in a geographical 

area admirably suited to local investigations on a 

mesometeorological scale, for the Proving Ground 
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lies in the fault-block mountain region of south

eastern Arizona where a variety of terrain features 

of just the right size-scale exist to impose complex 

mesometeorolo~ical factors on general weather 

phenomena. That the local terrain is not simply 

typical of all possible terrains of Army interest 

ought not, we feel, be given undue weight at the 

start, for so little is known of even the general 

nature of this~ of forecast problem that the 

Fort Huachuca area provides excellent opportunities 

to perform the indispensable pilot studies which do 

not now exist in sufficient numbers to point the 

way to actual equipment and field equipment network 

needs for coping with the mesometeorological scale of 

weather phenomena. Experience gained in even a few 

truly thorough studies in the Huachuca area of 

mesometeorological problems will illuminate!=!! such 

proble!!1,! as they might affect field army operations 

in any geographical area. That future field studies 

in very dissimilar terrains will. be highly desirable 

is obvious, but is irrelevant at the start of the 

exploration of the basic question of what sort of 

meteorological facilities and.what sort of knowledge 

must be sought to cope with this largely unexplored 

portion of the meteorological size-spectrum. 

d) We add that our recognition of the need for basic 

exploratory studies of mesometeorological pheno

mena derives from our own experience in an area 

which happens to be contiguous to, and in some 

-
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respects overlapping with, that of immediate con-

cern to the AEPG, We have in our research 

program at the University of Arizona come up against 

the severe limitations of present knowledge con

cerning these problems and recognize that progress 

towards any applied goal (say weather modification 

in our long-term program, or field forecasts in the 

case of the AEPG problems) cannot be very great 

until a number of fundamental studies have been 

completed. We may note, parenthetically, that the 

reader may well ask whether our own scientific interest 

in these mesometeorological phenomena of southeastern 

Arizona may not color our thoughts on this recommenda

tion. Our position is that we would certainly 

welcome, as scientists, any addition to the present 

meager knowledge of these matters in our geograph-

ical area of particular research interest; but we 

hope that we have given above sufficiently convin-

cing arguments for greatly expanded Met Group 

mesometeorological investigations on purely mili-

tary grounds that our accidental overlap of inter-

ests in this matter can be put aside as irrelevant 

here. Briefly, we feel quite sure that meteorolo

gists from any geographical area would whole

heartedly concur in this recommendation of an expanded 

investigation of mesometeorology at the AEPG. 
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III. PIAl'TS AMD PROGRAMS DIVISION 

During the afternoon of 20 April we were briefed by, and held discussions 

with, the several staff members of the Plans and Programs Division, headed 

by Mr. Erickson. A well-organized summary of the past and present planning 

activities of this Division was presented for our consideration~ but time 

limitations did not permit extensive discussions of each individual planning 

problem. This latter restriction did not prevent us from ascertaining that 

this Division has been doing some excellent work in assembling a most 

impressive series of potential Met Group problems and in undertaking initial 

exploratory studies of a smaller but still very large number of such problems. 

It appeared that this Division operates on a fairly flexible basis as 

regards the mechanics of the _£2!lception of new Amy meteorological problems; 

for we heard discussions of some problems arising entirely from.Amy sources 

external to the AEPG, of others having their inception in non-Met Group AEPG 

activities, and of many others which have evolved from the planning group's 

systematic analysis of all conceivable ways of fulfilling the three major 

tasks of the Met Group. This flexibility seems highly commendable. We would 

urge that due weight be given by the AEPG at all times in the future to the 

great importance of permitting the Met Group itself to continue to originate 

some problems for its own study. The staff of the Planning and Programs 

Division did not themselves indicate in any way that they felt that there was 

anything noteworthy about their own freedom to conceive and to plan the 

execution of studies, but we feel that this freedom might well disappear in 

the future press of growing AEPG demands on the Met Group. Maintenance of the 

kind of scientific creativity which, in the long run, is so indispensable to 

the continuing effectiveness of teams such as the Met Group, seems to us to 

hinge a great deal on the intangible satisfactions that grow out of being 

more than just a service organization for other units. There seems to be so 
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extensive a field for development in the direction of Army meteorology that 

to sustain an imaginative attitude on the part of the scientists in the 

Group is of basic military importance. And, at the same time, the critical 

problem of attracting and holding really competent scientists is inextricably 

linked with affording those scientists all practically possible opportunity to 

work in a truly creative fashion. This desideratum applies, needless to say, 

to all sectors of the Met Group, but enters with special force in the case 

of the staff members who are responsible for discerning previously unexploited 

ways for giving increased meteorological support to the Amy. 

There appeared to us to be some evidence that better liason between the 

Planning and Programs Division and the Operations and the Equipment Division 

may be needed. The evidence was sli~t enough to be possibly quite non

representative of the overall picture. We regard it as self-evident that, in a 

team such as the Met Group, a subdivision of responsibilities for planning on 

the one hand and execution on the other must be blended with some built-in 

system for assuring that no merely unilateral relation exists between the 

groups involved. That this is evident to all members of the Group staff we 

feel sure, but we do raise for consideration the question of whether there may 

be a few areas wherein stronger interdivision lie.son may be needed. One 

specific case, concerned with wind observational requirements will be cited 

below in the discussion of the Equipment Division, where related suggestions 

will be ma.de. 

We urge also, in these general considerations of the Planning and Programs 

Division, tha.t it will always remain of the utmost importance, both to staff 

morale and to overall Met Group productivity, to afford full opportunity for 

staff members and service personnel not nominally associated with this 

Division to propose and to receive due credit for proposing new problems for 

Group consideration. We did not hear of any existing system of regular 

meetings att~nded by_!!! staff members for the purpose of discussing all 
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aspects of Group activities, so if no such system exists we recommend that 

bimonthly or monthly meetings of this sort be instituted to permit the 

freest possible give-and-take exchange between the several co~ponents of the 

Group's organization and to afford all staff members a good opportunity to 

make suggestions concerning the entire Group program. 

We question next whether it is the wisest use of personnel to continue 

indefinitely with seven of the more fully-trained staff in a Plannin8 and 

Programs Division, but follow that question immediately with the observa-

tion that this Division is probably staff-heavy (compared to the rest of the 

organization) in a way that is more apparent than real. The question here may 

well be more one of whether the mere name of this Division may be a bit 

misleading in that several of the Division staff seemed to be actually con

ducting investigations rather than simply planning investigations. If this 

latter impression is correct then the seeming imbalance of having so many 

persons of extensive meteorolo~ical background in a ''planning division" 

disappears. Clearly, it is difficult to lay down a nice line of demarcation 

between planning and execution in many studies and in most scientific research 

these two phases are carried throuGh by the same persons. At best, such 

problems of organization and of nomenclature of subdivisions within an 

organization are vexing ones better understood by those intimately concerned 

with the group in question than by outsiders such as ourselves. Only if 

details of organization may in any way be contributing to weak liason or to 

actual imbalance between planners and executors of the Met Group Program is 

there a point worth considerin3 here. We feel unable, on the mere basis 

of our visit, to comment with finality here, but offer the question for 

internal consideration. 
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Having made the preceding general comments on the work of the Planning 

and Program Division, we offer next a series of brief comments on particular 

planning activities which we had an opportunity to consider during our visit: 

1) Army Air Traffic Control and Navigation. 1/Lt Sawyer briefed 

us on the forthcoming AATCAN support to be provided by the 

Met Group. To us, this experiment appears to be one of those 

very difficult field operations where you can only decide what can 

be learned after completion of the experiment. To the extent to 

which we understand the preparations being made for meteorological 

support, it appeared that these are adequate with the possible 

exception of the provision of radar facilities. If the experiment 

is to be conducted in the spring or early summer, then acceleration 

of the radar preparations seem indispensable. We were able to 

point out to the staff certain findings of the Institute's radar 

program that shed some useful light on the nature of the operational 

problems during AATCAN, and we also indicated the possibility of 

providing RBI radar data duri~ the summer rainy season when the 

Institute TPS-10 set is manned nearly continuously during the day

time and evening. 

2) Radio-meteorology. Mr. Haugen outlined the steps that have been 

talten to plan and set in motion the Met Group 's program in support 

of microwave propagation studies. We believe he has done a most 

laud.able job in this direction, and especially in view of a lack of 

past experience on the part of himself, or of other staff members, 

in this problem area. Since other groups around the country have 

attempted, with but limited success, to develop working methods of 

forecasting microwave propagation conditions, this renewed effort 

in that same direction cannot be expected to yield any quick and 

easy solution. That consulting visits are being made by Mr. Haugen 
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to other laboratories where propagation research bas been underway 

for some time seems very wise. Inasmuch as the Met Group includes, 

unfortunately, no one with previous experience in this fairly 

difficult field of meteorology, and since it will shortly lose the 

one staff member who has developed familiarity with the field, 

we strongly recommend that outside consultants be called in to 

advise those who continue the program. It was mentioned that one 

such consultant, Dr. Smythe., has already been aslted to visit the 

AEPG for this purpose, so it is presumed that the above recommenda

tion only urges a policy already adopted. 

There appeared to be real question as to whether the pre

cision of temperature and humidity measurement demanded by the 

microwave theory can be obtained with the types of field in

strumentation currently under consideration in the Equipment and 

the Operations Division, but there exists even more question as 

to whether analysis techniques capable of coping with the implied 

flood of gradient-tower data will be developed under the existing 

program. General comment on the crucial importance of desisning 

data-gathering equipment compatible with adequate data-analysis 

systems is made in the section on the Equipment Division below., 

so no further rem.arks thereon need be added here. 

3) Dynamic concept of the micromet network. The term ''micromet" is 

used here in the sense employed in most of the Met Group 

publications, i.e., referring to a network of stations with a grid 
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scale substantially smaller than the normal Weath~r Bureau ~tation 

grid.* The "dynamic concept'; of the micromet network, reterring to 

the 'plan of having five to ten ''bench mark" stat.ions on the b&se 

plus a substantially lar5er numper of stations regarded from the 

start as being essentially movable °(even if not mobile), seems to 

be a very wise compromise with practicality, a point which.we 

made clear enough during our discussions with Mr. Maynard t~t no 

elaboration is needed here. 

4') Air sampling. As has been noted earlier, one of us felt tb,at the 

vagaries of turbulent diffusion are so notorious as to imply over

whelming difficulties for solution of the particular air sampling 

problems under consideration and for the precision of inference 

demanded if the technique in question is to be of any use to a field 

8.l'D1¥ command~. This point, too,. we.a. dj.-acuesed: at sufficient 

length to warrant no further conside-ra.tion here.ff 

*In some one of the Group's publications, it is pointed out that this is a non
conventional use of the term that.has been employed to avoid confusion in the 
minds of· non-meteorologists at AEPG. Although Wishing to malte no undue wor
shil) 'o:t. specialized terminology of meteorology, we suggest that a minor but 
very desirable simplification of description Will actually be effected by 
introducing into·.Am>G terminology, the very much more appropriate term 
"mesometeorological networkli (meso network).and restricting.the term 
"micromet network" to that used to explore phenomena with cha.racteri.stic 
distance scales more. nearly of the order of tens to hundreds of meters. We 
found the existing te'rminology most confusing and noted that the·staff of the 
Met Group repeatedly had to interJect_explanatory remarks to.clarify which 
''m~crometeorological II sea.le they were referring to. ·. 

Hin the bibliography in the Met Group report on the Air Sampling Program the 
fo~lowing papers were not included: 

L11 L. Falk, C. B. Cave, W. R\, Chalker, J. A. Greene, C. W. 
Thorngate, Developmeµt of a system for predicting dispersion from 
stacks. Annual Meeting Paper No. 54-25, Air Pollution Control 
Association, Pittsburgh, Pa., May, 1954. 

Morris Neibu.rger, Tracer tests of the accuracy of trajecto,ries 
computed from the observed winds in the Los Angeles area. Report No. 7, 
Air Pollution Foundation, Los Angeles, California, April, 1955• 

If they have not been reviewed they should be because they present positive 
evidence to discourage any serious effort in this direction. 
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concerning ballistic winds were given by Mr. Mayne.rd. In contra.st 

to the considerable degree of pessimism with which we viewed the 

previous problem of air sampling, we would view with an equally 

considerable degree of optimism the suggestion Mr. Maynard 

attributed to the British meteorologist, Richardson, namely that 

of launching some kind of projectile in a vertical (or near

vertical) direction from a firing site in order to obtain an 

integrated measure (from the displacement of the projectile's 

impact point) of the low-level winds that are coming to play so 

great a nuisance role in certain ballistic problems. We also 

regard with optimism the plan to conduct pilot studies of the 

kind of wind-measuring network required to determine artillery 

ballistic winds in the presence of topographic features of the 

type found in southeastern Arizona. Here, as in so many other 

places in the program, the basic problem hinges upon certain 

mesometeorological phenomena that can be well-explored within a 

few tens of miles of Fort Huachuca under conditions of extreme 

summertime instability and substantial wintertime stability. 

6) Fallout studies. Mr. Lawson summarized some special investigations 

of fallout prediction techniques •. Although details were not 

elaborated, it appeared that progress in the form of simplifica

tion of field techniques for pattern-predictions were being made. 

We a.re unable to offer any evaluative comments on this problem, 

but there was no evidence that any are needed. 

7) Meteorological requirements of a field army. Mr. Erickson made 

a number of observations concerning the Met Group work aimed at 

assessing as carefully as possible the actual equipment and 

personnel needs for meteorological support of a field army. 
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We believe~,!! every reason~ anticipate that! !!!7 
thorou~h job of investisa~ ~!!:!!related problems!!!,! 

E! turned~~~ Gtoup, which!'!!!_ ver;y considerable 

competence .!2! analysing ~ advising ~ these problems. As 

civil.ian scientists, we can only say that it seems almost in

conceivable that proper exploitation of the possibilities for 

tactical use of weather information by a field army could be 

effected unless the interpretation of data and issuance of 

advisories were under army control; and it is also improbable 

that the initial task of collecting and communicating the types 

of data demanded for field army meteorological support could be 

safely left to the responsibility of any other military group. 
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The very obvious conflict of prerogatives found here between the 

Army and the Air Weather Service should, we would very emphati

cally urge, be decided in favor of assigning all of the meso

meteorological and micrometeorological forecast responsibilities 

directly to the Army. If such an assignment is ultimately made, 

there appears to be good reason to believe that the Met Group will 

be prepared to attack the resulting problems with a good background 

of then completed operations analyses on these matters. 

8) Ten year plan. Copies of the recently-prepared "Ten year plan" 

were provided for our perusal, but our only discussions thereon 

consisted of a few exchanges relative to the evident diffi'culties 

attending any such long-range forecast of Met Group equipment needs. 

We clearly understand these difficulties and do not envy a group 

which must attempt such an estimation of decadal needs; we recognize, 

nevertheless, some merit in malting the attempt, however rough the 

result. No specific evaluative comments will be offered here on so 

tentative a plan, with a single exception: The magnitude of the 
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annual budgets seem in no way disproportionate to the rnas,ntude 

of the potential benefit that could accrue to the Army and to a 

United States at war if more expert tactical use of weather 

knowledge could develop f'rom this program. However, the magnitude of 

the annual budgets seem to us to imply that the military bene

fit-to-cost ratio will only be held at an adequately high level if 

substantial increases in top-caliber scientific staff can be lD&de 

in the Met Group early in the ten-year period considered. One has 

only to glance at the nature of some of the individual items in 

the yearly budgets to see that one of' the most urgent personnel 

needs tor the fruitful expenditure of such sums of money will exist 

in the Equipment Division. Comments relative to this latter point 

will be made in the next section, so no elaboration need be given 

here. Furthermore, some general remarks on the overall personnel 

:requirements ,of the Met Group will be made later in this report 1 

so here it need only be noted that one of the most valuable outcomes 

of this recent effort to write out a tentative ten-year plan may well 

be the war in which it should focus attention on the crucial nature 

of the Group Is present and future personnel problems. 
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IV. EQUIPMENT DIVISION 

The success of a program which in a large measure involves field studies 

most assuredly rests heavily on its instrumentation and its ability to 

analyze the data. Although the Group directors fully recognize the latter 

fact, the instrumentation program is very weak and except tor the expressed 

hope to get another instrument man, no obvious steps are being taken to 

improve the program. The various field programs are conceived to require 

three radar sets, numerous radio-telemetered modified dropsonde units, auto

matic weather stations, several rawinsonde units, and a large number of 

radio communication sets. Yet not one regular statf member has any great 

amount of electronics experience while the program really demands several 

persons ot the very highest electronic competence. 

A particular example of where a number of deficiencies seem to have 

piled up is in the micromet observing network. It seems that this network 

is to provide vital. data for many of the different projects, such as the loca. 

forecasting, radiometeorology, the .AATCAN project, radiological fallout, 

ballistics, air sampling, and the meteorological requirements of a field 

army. In tact, almost all of the projects underway seem to depend in some 

measure on the success ot this network. 

At present the Equipment and Operations Divisions are working on 

modifying dropsonde units for remote telemetering stations. This is 

basically a good idea. Although there is some doubt as to whether the 

pressure, temperature, and humidity sensors are accurate enough, evaluation 

studies are being made to determine this. Although, at present, people are 
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simply "reading" the Morse code signals from the dropsonde transmission, 

it is quite practical to think of having these units automatically 

sequentially ';queried II and the code responses deciphered automatically and 

printed out on a typewriter or punched on to tape or cards. Although this 

is far from complete automatic data-analysis it is a big step toward 

reduction of analysis time. 

On the other hand, the wind speed and direction situation is quite 

imcompatible with the above solution, if it turns out to be the accepted 

solution. In the first place, the Equipment and Operation Divisions did not 

know whether they were to record the instantaneous or the~ speed and 

direction, and the Planning Division did not seem to have thought very much 

about it. At present the method of getting wind speeds and direction are not 

only incompatible with both the notions of instantaneous values or means but 

are aleo incompatible with any hopes for programmed automatic sampling and 

data reduction. Moreover it was understood that substantial orders for 

equipment have been placed which would not settle the point. 

It is urgently recommended here that the question of instantaneous 

versus mean values be promptly resolved. It is then suggested that if the 

dropsonde proves adequate for the other measurements, thoughts be direoted 

to putting two more styli on the dropsonde record to be electro-mechanically 

actuated from the wind sensing units. Thia would not appear too hard to do 

and would enormously simplify the recording problem at the telemetering recei~r. 

It also does not seem impossible that a weighing-type raingauge could be re.corded 

in the same manner. 

It is felt that the Equipment Division should have a complete file of 

all the reports from university groups that have worked on atmospheric 

turbulence problems, since many of their instrumentation problems, 

particularly with respect to temperature, humidity and net radiation have 
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been carefully considered as have also the problems of data presentation. 

Among the groups whose reports should prove very helpful are those at Johns 

Hopkins University, Woods Hole Oceanographic Institute, M. I. 'l'. Round Hill 

Field Station, University of Wisconsin, Texas A &M, University of Texas, Iowa 

State College, u.c.t.A., and University of California at Davis. It is not 

sufficient to depend on published mate::rial becauee, unfortunately, the 

failures are not reported in the regular journals although they usually al'e in 

progress reports. For a group starting into a new field, a knowledge of 

failures in instrumentation is probably more important than a knowledge of 

successes because avoiding pitfalls is terribly important where time is 

always in short supply. 

The personnel of the instrument section appear to have an admira'ble 

experience with standard Weather Bureau and service equipment but are simply 

not equipped to handle the specialized instrumentation problems involved in 

the extensive programs planned. The group leader, who is the only one with any 

engineering training, appears to be so involved with administrative details 

as to be lost as a working member of the group. 

By wa.y of an example in contrast, the Institute of Atmospheric Physics 

at the University of Arizona has four full-time persons in its experimental 

group, although its field programs are far less ambitious than those at the Met 

Group of the AEPG. This Institute group is composed of a Ph.D. physicist, an 

M. s. meteorologist, a B. s. electrical engineer with a. professional engineer's 

degree, and an instrumen'I; maker with many years• experience. In addition, they 

are helped by five student assistants who apparently put in about the same 

amount of time as do the service personnel in the AEPG Met Group and bring 

substantially more enthusiasm to thei-r work. 

In further contrast, while the Institute has a well-equipped machine 

s~op, complete electronic testing equipment and laboratory facilities, the Met 
' 

Group is not too well•equipped even with bancl tools, not to mention power tools: 
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It is felt strongly that sufficient progress cannot be made in 

instrumentation to suit the requirements ot the program if the instrumenta

tion section must depend on the Poet shops and the existence ot "crash 

program" facilities at SCEL. It appears essential that the instrumentation 

section acquire the competence and tacUities to develop their own in

strumentation or else be able to contract in a short time for such competence 

and performance nearby, For the Equipment Division to have to depend for the 

fabrication of instruments, on the help of essentially disinterested persons, 

either at Post shops or at SCEL, who have their own problems, is not con

ducive to the development of a strong operational program. 

The problem of the analysis of the data is an acute one and appropriate 

steps are not being taken to solve it. Although each of the groups asserted 

positively that they recognized the problem, it is within the province of the 

planning section to outline fully to the instrumentation and operations 

sections precisely what data are required and how these data are to be used in 

analysis. Although it may not be possible or desirable to analyze the deta 

completely automatically, a great deal can be done to enormously simplify 

analysis of the data by properly presenting them in printed numerical, form. 

Althoush one of us bad hoped to make some specific suggestions in this 

direction, it was not clear that needs and objectives ot any analysis 

program had been considered in sufficient detail for such specific suggestions 

to be of much help. In reality the instrumentation program should only be 

set up after the analysis program has been planned as carefully as possible. 

The reverse has taken place with the Met Group whereas it has been the bitter 

experience ot most groups throughout the country that, when they first pro• 

ceeded in this fashion, they cbolild not then analyze the data when they gathered 

1 it. AlthoUSh many persons of the Met Group recognize this, adequate steps to 

avoid the problem have not been taken. In general it is not safe to assume 

that one can take the output of any type of sensor and make it suitable tor ani 
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kind of analysis. The most care:f'ul type of integration of thoughts as to 

meteorological quantities required and their ultimate uses in the analysis ot 

the data is demanded here. It is recommended that those persons of the Plans 

and Programs Division who were involved in these plans, e&pecially the micro

met network set aside further lo~ger-range planning until they can adequately 

complete the analysis planning·requirements tor the project already 

activated so that the instrumentation and operation groups can properly 

implement them. An exception to this 1s the radiometeorology program which 

in our opinion is well enough thought through that the instrumentation and 

analysis requirements are fairly clear, even if the Equipment Division may 

not be able to meet the requirements. 
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V. OPEPtATIONS . DIVISION 

the two mornings of 19 and 20 ~pril, respec:t'ively, were spent with the 

staff of t~e o,perations Division inspecting facilities and d:Lscuss1ng 

Division act;Lvities.. It vas our impression that this ·Division, in a number 

of respects, is in a more provisional stage than either of the other"two 

Di visions. This state.ment is not meaiit to imply that it is not engaged in 

productive ac:tivities, for it appeared to be much busier and more completely 

staffed than the Eq~ipment "Division. Rather, it appeared to us that the 

planning activities and the equ11»118nt selection and procurement acti7it1~s 

of the Met Group haye not ye't proceeded far enough to provide the Operations 

:pirtr:,io.n wit)l its ultimate problems in anything like a steady-state situation. 

The J_oc.~l forecast program within the Operations Division is perhaps the sole 

e~ception to the above generalization, for it seems to be a functioning 

program even if still in part a training program. Alm.Ost all of the remainder 

of tl\e Ope:rations Division activities seem to fall in the category of p:to

Visiona.l studies being conducted while waiting for delivery of additional 

~qu1pment and accompanying clarification of operational requirements~ 

In view of this opinion that the Operations Division has not yet been 

fully confronted with its ultimate workaday problems,, we find it less easy 

to offer pertinent evaluative comments on this Division than for other parts 
, .. 

qf the Met Group~ Neverthe~ess,_ a f~w specific qbserva.tions can be made con• 

cerning tpe D:1-,vision 's prese~~ ~~ti vi -t;i.e~: 

1) Some interesting exploratory studies by M,e'ssr.s. Ohmstede 

and Reynolds of ~ertaiin: large-scale circulation phenomena 

peculiar to the southwestern United States were pointed out 

by Mr. Appleby. We believe that such synoptic climatology 

studies of the lo~-neglected circulations of the southwestern 

u. s. are very pertinent efforts in the overall Met Group program. 
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2) We bad an opportunity to observe briefly some of the current efforts 

to develop methods of triggering remote-recording weather 

stations (dropsonde units). We were surprised to learn that the 

actual developmental work on this scheme is being conducted by 

enlisted personnel with electrical engineering background., We 

shall say more of this situation in our general discussion of 

Met Group personnel matters later in this report. Here we only 

note that it was encouraging to see progress toward the solution 

ot the triggering problem and that we concur in thinking that 

this type of approach to remote-recording equipment is worth 

a great deal of investigation -- much more, in fact, than it 

is now receiving. 

3) During the week of our visit to the Proving Grounds the first 

team of men to take to the field with upper wind gear was reported to 

be operating southwest of the Huachuca Mountains. This effort to 

gain experience in logistical support of such field units seems very 

commendable. No scientific results were available for examination 

at the time of our visit, of course. 

4) It appeared that progress has been slow in the effort to develop 

the mesometeorological network of reporting stations at rancbes 

and other locations scattered over the Cochise County area and 

vicinity. Certain difficulties seem to arise from the unfortunate 

necessity (or, perhaps, tendency) tor legal matters to outweigh 

scientific urgency when ranchers are contacted with a request to 

serve as cooperative observers. We can speak with considerable 

first-band experience on the difficulty this interposes, for we 
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have ourselves sought the cooperative assistance of about seventy

five ranchers in this same general geographical area when we set 

up a raingauge network as part of certain Institute studies. 

Anything that can be done to reduce paperwork and to eliminate 

appearance of tight legalistic commitments when approaching 

ranchers tor this kind of cooperation is highly desirable. 

Conversely, to go to them with the complex legal documents for 

their signature to insure the Army that no property account• 

ability difficulties might arise or other entanglements develop 

is to decrease substantially the chances of securing the good• 

will and full cooperation of persons who are essentially unpaid 

volunteers. We have, in all such instances in our own program, 

made it clear to the ranchers that we felt that the scientific 

value of the observations they sent in would greatly outweigh the 

value of the equipment we were entrusting to them, and that we 

were not obligating them to return the equipment undamaged. Similar 

informality of arrangements have proved to be indispensable to 

securing the goodwill and cooperation of the Forest Service fire 

lookouts in a chain of mountaintop observation points we used in 

another study last year. Persons approached for such voluntary 

cooperation quite understandably expect to be spared the burden of 

legal involvements in the face of the actual unpaid observational 

demands being placed upon them. Hence we urge that every possible 

simplification be effected in the papers laid before any ranchers 

for signature, tor only in this way can the badly-needed network 

of cooperative observers be built up out of the individualistic 

types one encounters on Arizona ranches. 
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5) We were privileged to be driven over the Proving Ground with 

Messrs, Appleby and Stapley to inspect some of the instrumented 

sites now in op~ration. In such variable terrain as that of the 

Proving Ground, almost any spot must be one in which interesting 

and significant micrometeorological and mesometeorological phenomena 

unfold themselves, We felt that the partic\llar sites chosen should 

reveal circulation and t~erme.l features of the sort that need to 

be understood. Equtpment difficulties have been encountered with 

the Bendix-Friez Aerolog units as a result of deterioration of 

the rubber tubing in these relative newcomers to the field of 

meteorological instrumentation. Presumably the manufacturer must 

make good this defect in performance. Another type of minor 

difficulty appeared rather too frequently to be overlooked here. 

Te.ken together, the details of installation of the whole assembly 

of equipment left a good bit to be desired, we felt, Just how 

rough-and-ready a series of observations is expected from this 

first attempt at establishment of a network, we did not clearly 

understand; but the number of not-quite-vertical direction 

indicator masts, tilted rainguages, wind-obstructed raingauges, and 

slack guying of wind speed indicators seemed to us to add up to a 

less than optimum picture of instrument exposure. One raingauge 

was found on our inspection trip with its collection funnel lying 

on the ground beside the raingauge, a small enough matter but for 

the fact that we understand that enlisted personnel make daily 

jeep inspection trips to all sites as part of a "quality control" 

program and the winds had surely not been excessive on the day prior 

to our visit. Another gauge was tilted at a good thirty degrees 

to the vertical on a small stake loosely stuck into the soil. 

Another, in a canyon, was very badly shielded by a tree only a few 



feet away, as was also the wind gear by a still larger tree. In 

the latter instance, the entire site was obviously one that 

. imposed certain inevitable difficulties not at the control of 

the person who installed the gear; but that no one had felt the 

. obligation to just happen onto the spot with a sharp axe at some 

time in the past seemed to imply a rather too optimistic view of 

•31-

the effects of eXJ)osure on field instruments. (Here again, since 

tree-cutting regulations were involved, we discern the slightly 

cramping effects of a system that asks the scientist to pay.undue 

attention to a scheme of regulations that really should be put in 

second place, on occasion, if science is to be properly served.) 

Even at the central observation site near the Division buildings, 

some of the permanently mounted wind equipment had not been very well 

trued-up into vertical position, and one eight-inch raingauge stood 

less than a yard from a larger and taller recording raingauge. We 

understand that both of these exposure shortcomings in this latter 

instance involve equipment that is only being field-tested, so the 

matter may be irrelevant; but a I!!!: ago the only raingauge at that 

same site was also obserwd by us to be in quite tilted attitude 

close under the wind-shadow of the then single thermoscreen in a 

large open area. In all, we feel that a more.pessimistic attitude 

towards installation and exposure requirements is demanded by the 

overall picture we have sketched here. 

6) If we clearly understand the ultimate mission of the Operations 

l Division, its chief province is that of field operations. At the 

present time, the Division staff appears to have only one person 

who has had any considerable eXJ)erience with the many problems 

typical of field operations as distinguished from other types of 

meteorological investigation. We made a point of inquiring of many 
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other staff members than those in the Operations Division proper, 

and reached the conclusion that the entire Met Group is almost 

completely without trained meteorologists possessing appreciable 

background in this type of field work. Inasmuch as a large amount 

of the ultimate work of the Group will center about field-type 

operations, this personnel shortcoming seems most regrettable. 

To be sure "field experience II is a somewhat diffuse matter, but 

it seems to us to demand the sort of ingenuity plus meteorological 

and instrumentation know-~how that cannot be assumed to be wholly 

developable in Just any meteorologists. Consequently, we would 

urge that a search be made, in the general personnel recruitment 

effort of the Met Group, for a few more persons who have had a 

number of years of actual past experience in field operations. 

Since such persons are not numerous in the first place, we suppose 

that some effort in this direction has already been made, unsuccess

fully, by the Group. If so, our remarks here should only be taken as 

confirming the need for further search. 
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VI. MISCELLANEOUS RECOMMENDATIONS 

l) Met Group personnel problems. Repeatedly, in our examination of the 

special problems of the various portions ot the Met Group program, we 

have come upon the critically serious limitations that are imposed on 

the program by deficiencies in the number of adequately trained 

scientists contributing to the Met Group effort. Indeed, we feel that 

even at the present, but much more so in the near future, the -
scientific ~sonn!!, ~roblem .!!_ ~ ~ ~2 pro~le~ faced~~ 

GrouE ~ !l!, effort~ give ~-needed meteorological support~~ 

~!?.!• Consequently we wish to devote a separate section of this 

report to a survey of this critical point. 

We are sufficiently aware of both the AEPG personnel shortage 

and the entire national shortage of trained scientists to make no 

merely glib recomnendations that some Personnel Office go out and 

secure so many scientists of this background and so many of that. 

Rather, we recognize the obligation as en evaluation team, simply 

to assess as best we can the ns:ture of the existing personnel 

limitations and to try to predict the probable effect on the 

Group's progress if these limitations cannot be removed. In a 

few instances we do see soluble personnel problems and in those 

cases we shall make recommendations. 

a) Effect of government rules and regulations. We attempt 

to put first things first: In the long run the ability 

of the Met Group (and, we presume, of any other AEFG 

group) to attract and to hold the type of highly 

trained, imaginative., producing scientists and 

engineers it needs to do its Job will be governed 

more than anything else by the extent to which it 

ia permitted to function as a scientific team tree 
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from all unnecessary red tape and in a truly ecientitic 

ataosphere, We, the authors ot this report, know quite 

well enough ot the ·inevitability ot a great deal ot slow 

grinding motion that must attend the ponderous world.ass 

ot the wheels and gear• ot any large government 

organization. On the other band, we also know from 

personal research experience that scientific work 

(of exactly the sort which the Army badly needs in 

the Met Group and in the rest ot the AEPO and other 

research and development activities) is stultified 

and crushed by having imposed upon it any ap;preciable 

measure of red tape. Hence, the conclusion seems to 

us to be simply inescapable: Reduce !2_ ~ barest 

minimwn ~ extent !2 which ,!'!! taRe enters ~ 

~ <1a1-~•day !2!! 2!_ ~ scientists ~ ~ be1-Ds 
asked !2_ solve mili taq p__roblems. 

The above conclusion may seem to be abstract 

and to apply more to the entire national. effort to 

bring increasing measures of scientific talent into 

the government research and development program than 

it applies to the Met Group. We do believe that it 

does apply broadly. 

b) Requirements tor additional civilian scientists. We 

have, at several earlier points in this report, taken 

pains to eall attention to what we feel to be an 

urgent need tor the addition of highly-trained scientists 

and engineers to the Met Group statt. Here, then, we 

need only summarize our opinions I There now seems to 

be a fairly adequate number of atatt members Whose 
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training lies in the direction of synoptic meteorology 

and all related types of meteorology not bearing on 

field operations and instrumentation. Future develop

ments could presumably make this present number 

inadequate; but for the present their number does 

seem sufficient to the existing needs for persons 

of this background. ~ contrast., the ~ Group !! 
~rosslz short-handed~ respect~ ~-trained 

instrumentation men and with respect to persons --------
familiar wi~ field meteorological activities. We 

believe the former of these two shortages to be 

much the more serious; for in the latter case., a 

clever person with meteorological training can grow 

rapidly into a reasonably good field man.if he has 

the right measure of ingenuity and drive. But 

fabrication of instrumentation, maintenance of 

equipment of non-standard design, and conception of 

integrated data-collection and data-analysis schemes 

calls for engineers or scientists with background and 

training not now to be found in the Equipment Division. 

If, as the Ten-year Plan indicates, several hundreds 

of thousands of dollars are to be allocated per year 

in the coming decade to increasingly more elaborate 

instrumentation and hoped-for analysis systems., the 

Group cannot afford to rest in its search for more 

personnel in this Division. Here, again, we admit 

the difficulties of attracting and holding such 

personnel and hence hasten to drive home once more 

the point that, in the end, the success of the 
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program will pivot on the point of scientific 

attractiveness of the overall Met Group-AEPG 

situation. We believe that early solution to this - --- - ----- ---- - -
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prob~ !! absolutely ~~ !! ~ ~rop2r caliber 

of scientists and engineers is to be attracted to - _, _ __._ - -------~ - -·· - ---- -
activities like those of the Met Group and then to be ---- -- -~- - ....,_,_ - ----- - ---- -- -
~ ~ ~ job ~ ~~ of ~ conduciveness to 

~aximum productivity. 

2) Need for consulting assistance. We strongly recommend that the Met 

Group be given every possible opportunity to call in consultants to 

advise on the many specialized problems it faces. This suggestion 

seems especially pertinent with respect to instrumentation and 

analysis problems, but also appears to be in order on such problems 

as radio-meteorology and field meteorology in general. Perhaps 

other evaluation teams like ourselves should be requested periodically 

to examine and make suggestions on particular problems. Although ,it 

was pointed out to us that certain administrative difficulties 

resist this action, we do know that other military scientific 

establishments do this quite regularly so that one must conclude 

that the difficulties are not insurmountable. 

3) Need for nearby fabricators and designers. It was pointed out by 

the Met Group that the Equipment Division has hopes of establish-

ing an "open-ended" contract with some nearby industrial engineering 

and manufacturing facility to fabricate and construct instrurnenta• 

tion. Since General Zenzner has often pointed out the advantages of 

having the University of Arizona nearby it would not seem inappro

priate to suggest that the Equipment Division think of the University 

in this regard. It would seem difficult to find a company willing to 

do contra.at work lfuich could cambine the inventive, and even fabrica-



( 

I, 

-n-
tional competence in all fields that the Engineering and Liberal Arts 

Colleges of the University can. Although the Institute of 

Atmospheric Physics cannot at the present time spare any effort on 

instrument contracts, its personnel could conceivably be very help• 

tul in giving advice to other competent University groups who are at 

the moment interested in such contract work. 

4) Physical plant needs. The scientists and officers working in the 

present Met Group headquarters are under a very real handicap by 

virtue of the necessity of having all of their desks arrayed in just 

two large rooms, Lack of partitions between desks must surely lower 

working efficiency because conversational noise at any one desk is 

a source of disturbance at all desks. One harassed staff member 

whose desk lay just a step from the coffee and coke dispensers bas 

been forced to the expedient of preparing a suitable sign to be taken 

out and displayed on occasions when the ambient noise level rises 

too high. A modest expenditure for partitioning of some temporary 

nature seems amply justified, even if the Group may move in a year 

or two. 

5) Professional publications, Both in the interest of broad 

dissemination of results• of general scientific interest and in the 

interest of scientific staff mora.l.e, we would urge that a policy 

of encouraging all possible publication of Met Group results in the 

regular scientific journals be adopted. This may best be interpreted 

as only a plea tor holding security classifications to a minimum, 

for we have seen ample evidence that the scientific administration 

of the Group is under the direction of persons who are very keenly 

aware of this type of need for professional encouragement, We may 

cite as conmendable evidence thereof, that the establishment of a 

local chapter ot the American Meteorological Society in the Fort 
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Ruachuca area through the initiative of the Chief Meteorologist, 

Mr. Copeland, is one of those steps that should help a great deal to 

maintain a scientific, professional viewpoint in the Met Group in 

coming years. This,. it should be quite clear by now, we hold to be 

basically important to the ultimate success of the Meteorological 

Group of the Army Electronic Proving Grounds. 
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