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TERMS OF REFERENCE

I was invited to visit Australia so that you might
obtain constructive opinions and advice upon the funoctions and
programme of the Royal Australian Survey Corps, and on the task
of co-ordinating all aspects of national development, The terms
of reference under which it was proposed that I should report to
You are given in the letter at Appendix 4, These terms pose
three different guestiona:

(2) What is the best programme of work for the Hoyal
Australian Survey Corps for defence purposes;

(b) To what extent can the Corps co-operate with civilian
survey authorities;

(e) To what extent can the civilian survey authorities
co=-operate with the Reyal Australian Survey Corps.,

Wide though these terms of reference are I find it necessary to

conment on matters that lis outside them in order to achieve
Jour purpose,

INVESTIGATION

I have inspected the establishments of the Roysl
Australian Survey Corps; visited "the States, consulted with
their Surveyors Genersl and seen their mepping organisations;
visited the mapping organisations of the Department of the
Interior, consulted with the Commonwealth Surveyor General, and
consulted a number of officials and public perscons, See
Appendix B, [

PRESENT POSITION [

The present position of survey and mepping in Australis
iz one of transition. Until recently the size of the country,
the sparseness of its population, the limitations of resources
and of technical methods, have placed any comprehensive survey of
the country beyond the bounds of immediate practicebiliity. In
consequence most surveys of the past have been aimed at meeting
particular rather than general needs,

The war gave a great impetus to mepping, Considerable
parts of Australias were mapped under the threat of invasion and,
in general, great advances were made in the "know how" of mapping
extensive areas in a short time,

Since the war the surveyors and airmen of Australis
have made great efforts %o improve its general mapping, In spite
of this Australia is still largely unmapped (see Appendix C) and,
at the present rate of progress, it will be many generations
before the habitable parts of Australia are mapped, even at the
scales and standards of accuracy and completeness now thought to
be the least that can suffice, A higher rate of progress is
obviously desirable; the question iS what practicable measures
can be taken to increase it,

There seem to me to be two factors which particularly
militate against em increased rate of mapping at the present
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time and which would be worth examinstion -

(a) The lack of am authoritative assessment of what
mapping is worth to the nationg

(b) The organisation of commonweslth mapping.

NEED TO ASSESS THE VALUE OF MAFPING

The increasing population of Australia and the improve-
ment in technical methods have rendsred a comprehensive survey
practicable and substantial progress towards its completiom
within a reasonable tims entirely possible., Horeover it is
becoming increasingly necessary from many peints of view and
the neglect of it may prove costly.

It is axiomstic thet meps are an essential basis of
effective planning; that they are nesded by a variety of
privete and public undertakings; that for defence they may be
vital; and that it is a function of govermments to provide
them, 4 balance has, nsvertheless, to be struck between what
is desirable and what is expedient. To strike the right balsnce
is both difficult and important,

The difficulty erises for various reasons, The making
of maps is not en end in ifself, It is useful only inscfar as
it helps some other activity, A mep, like a dictionary or any .
other work of reference, takes time, skill and money to make,

It contains an immense amount of topographic lmowledge which
eannot sasily be reached by any other means, Seldom can anycne
afford to make one for his own particular use or contemplate
stopping his own activities whilst he does so, If it is mot
slready there he must dc the best he can without it, A great
variety of people need to refer to it, in varying degrees of
urgency and frequency, The penalties for not having one are
sometimes self-evident, but more often unrecognised even when
severs, and one need look no further than the Snowy Mountain
Project for an example of this - see Appendix D, VWhen a map is
to hand its existence is ususlly taken for granted and the evils
that its guidance has avoided seldom come %o mind at all,

All the evidence of the value of maps is thus not easy
%o assemble and much is a matter of opinion and therefore
requiring shrewd Jjudgment. Although it may therefore be diffi-
cult to assess the value of nationsl mepping, it is none the
less important that it should be assessed, The trend of modern
cpinion is that the supply of suitable maps at the proper time
brings advantages out of all proportion tc the effort required
to make them. #£

The advartages of mapping Australia have often been
put forward by surveyors and similar professional men but, so
far as I can ascertain, no assessment of the need for national
mapping in the gensral interest has ever been made by an
authoritative and independent body after dus enguiry, I recommend
that this should be dome, I believe that at this stege in
Australia’s history it would be of great value © politicians
and administrators, If s commission is set up for this purpose
it should be one commanding public confidence and surveyorsa
themselves should not sit upon it except in the capscity of
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technical advisers,

ORGANISATION OF COMMONWEALTH MAPPING

The responsibility for surveying and mapping Australia
is divided., The Department of the Army is responsible for
mapping for defence, The Department of the Interior is respon-
sible for mapping for civil flying and for mapping Cemmonweslth
administered territories. Neither department is responsible
for mapping in the general interest., The Governments of the
States have the widest responsibility for general mapping of
their own territories but are not respensible for the mapping
required for the performance of the functions of the Commonwealth
Government, Air photography for survey purposes is carried out
principally by the Royal Australian Air Foree but also by civil
firms under contract.

There are two co-ordinating bodiss, the Commonwealth
Smeg Committes and the National Mapping Council, (See Appen=-
dix E).

(a) The Commonwealth Survey Committee is a depsrtmental
committee which recommends action to co~ordinate
the mepping activities of the Commonwezalth Covern-
ment Depertments,

(b) The National Mapping Council is a joint Commonwealth
and States body., Its principal function is to
co-ordinate Commonwealth and State mapping on a
national basig.

COMMONWEALTH MAPPING AGENCIES

The Royal Australisn Survey Corps is the mepping agency
for the Army and the RAAF, It is well established and most
of the swveys and mapping of Australias that are nationel in char-
acter have been done by it, Its main function is %o provide the
surveys and meps used by the ground and air forges in war,
These will not necessarily be confined to Australian territory,
see para, 30 below.

The National Mapping Section of the Property and
Survey Brarch of the Department of the Interior is the mapping
agency of that Department., It was established afier the late
war and has carried out a considerable smount of smsll scale
reconngissance mapping and mosaieing, mostly for aeronautical
charting,

Between these two agencies there is considerable fric-
tion, which is almost inevitable so long as there is substantisal
overlapping in their respective spheres of territorial and
technical activity,

SURVEY RESCOURCES OF THE STATES

The surveying resources of the States are chiefly
cccupied in surveys for land title and seitlement and in
special surveys for particular projects, The States have under-
taken very little systemmatic mepping, so that their contribu-
ticn to national mapping is at present very small.
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Under the Survey Co-ordination Acts, which most
States have enacted, the records of all surveys made within
the State for whatever purposes are available to the State,
This enables the records of all Surveys to be assembled and
compiled into & single map, and many such compilations have
been made, But, useful though these compilations are, they
are not a general survey and, by the nature of their composi-
tion, they are incomplete both in respect of the area coversd
and in respect of the kind of information available to show,
Moreover, the information available is most abundant where
most development has already taken place and least sbundant,
indeed often gquite absent, where future developments are to
be planned, The contribution made to natioral mepping by
these actz is not as great as might at first appsar,

Surveys for special purposes, such as land-title
and engineering projects, on which the survey resources of
the States are now principally engaged, will continue to be
necessary for those purposes indefinitely, A perneral survey
of the whole country will not replace them, though it can
assist them,

The States are extremely sensitive to any incursion
by the Commonwealth into their province of mepping for the
Stete, Nevertheless, I gained the impression that they would
welcome elmost any Commonwealth swrveys which would assist
the mapping of their States, provided that they themselvesz.
remained free to use those surveys as they wished and to cone
tinue their own State mapping activities unimpeded. I belisve
also that, subject to agreeable arrangements, they would like
to participate more than they do in Commonwealth mapping of
the kind which would be of use to the Commonwealth, since this
would alsc be of use to the State,

NEED FOR A SIIGLE MAPPING AUTHORITY CAPARLE OF DEVOLUTION

The general mapping of Australia for the benefit of
the meny activities of the community, including defence, needs
to be treated as a whole, It is & single problem which cannot
be divided or treated piecemeal without disadvantags.

Divisions are of course possible, but they are not
advisable, They could be drewn along functional, geographical
or departmental lines, A functional division could be drawn,
for instance, betwesn the geodetic contrel and the subssquent
parts of the survey, But though this would be practicable,

‘the parts so divided are intimately related and their technical

methods and their progress need to be co-ordindted at many
points, They are better controlled under a single responsible
head,

A geographical division could also be made, asz for
instance between the States, or between the spheres of primary
interest of government departments, But the problems of the
geodetic control and of certsin aspects of topographic mapping
transcend such geographical frontiers, and ought not to be
limited by them, If such frontiers are allowed to interfere,
difficulties like those caused by the national frontiersin
Burcpe will arise in Australia.

: Perhaps the least setisfactory form of division is
that towsrds which Australia is now tending, that of each
government department fulfilling its own needs without regard

/to



25,

3

%o geographical frontiers or to the survey functions invplved., 4 much
higher degree of cenirsl direction then at present cobtains, or ifes
within the power of eny eximting authority or advisory bedy; would be
advanta.gem. This could be accompanied by a considerable degree of
devolution of executive performance and authority., It would be truism
to say that goodwill and co=operation of all parties would be necessary
for any change in the present arrangement, or % arrangements betws=en
soversign states and federal govermments aie matters of facts and
persons and not of paper projects, Nevertheless T believe that hetter
arrvangemsnts than those nmow obtaining could be mede and could he

‘simple, praoticable and acceptabls.

AN OBJECTIVE

It may be helpful if I outline an organisation that I think
would be suitable as an cbjective towards which it would be advantageous
to work, Most of the necessary elements for it already exist,

(a) & single Authogity would be responsible for ell geodetic and

topographic surveying and mepping of Austrelian tervitoery
raguired for all the general purposes of the Commonwealth;

(b) The Authority would have a seperate parlismentary vote;
and would be under & minister sble to foster its general
progress and efficiency, but having no departmental reason
%0 nesd its services for specisl purposes - see Appendiz P;

{e) All general mapping and aeronauticel charting of Australian
territory needed by more than one ssgition o the community
would be included in the national progreamme;

(d) Should eny part of the national programme be an immediste
reguirement of one department only, s.g. d=fence;, and not
obtain the priority thought necessary by that department,
the department would be required; rather than do the werk
itself, to get it done by the Authority, finding if nscessary
the money and the menpower allotment from its own resources;

(&) The Authority would not undertake, except by specisl arrange-
m=nt, any survey that was not reguired to meet the normal
and general mapping needs of the nation, Specialised surveys,
€.g. engineering surveys, land-title surveys, irrigation
surveys, presentation of civil maps in special military form,
etc, would normally be undertaken by the Depertments and
organisations reguiring them, although close liaison would be
meintained with the Authority to ensure that full use was
made of its national surveys and that wmecessary duplication
was avolded,

(£f) The Authority, although primarily a civil organisation on a
civil vote, would employ, in addition to civilians, of'ficera
end survey technicisns on the active list of tThe Royal
Avstralien Survey Corps. The number of such military per-
sonnel would be determined by mutual agreement between the
Authority apd the Army, and for that purpose the overall
gofive and reserve requiremsnts of the Lrmy would be laid
down as the factor of paramcount importance.

It would be essential that the military pevsonnel should
be acceptable as individuals to the Authority and it would
probably be desirable that they should be employed by the
Authority in rotation for specific periods of their cclour
service, It would be in the interests of the Authority to
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offer such wen further employment as civilians on soms prafer-
entiill basis of admission after termination of active military
service,

(g) The Authority would be empowered to invite the Royal Australian
Survey Corps to undertake agreed parts of the national survey
programme.  Such surveys might be conducted, for ezample, )
as military training exercises or as extended military opETa=
tions, Any financial considerations which this might invelve
should be essily capeble of 8djustment, '

(h) The States would be encouraged to undertake parta of the
nationel programms. This encoursgement might take the form,
for instsnce, of reimbursement for work done %o specification
of the Authority, |

(1) & Committee of the Department of the Treasury, with technical
assistance from the Authority, would assess the other surveys of
the States and allot to them funds in proportion tc the value
of those surveys to the national programme;

(J) The Boyal Australiasn Air Force would be the Authority's first
source for photography, so long as the Royal Australign Air
Force desired it and could provide the necessury photography.
It might become necessary later for the Autherity to supplement
this source, either by its own means or by centract, and this
should be allowed for.

(k) Adwisory Committees, at which the needs of public and private
users and other interested parties could be rspresented,
would be set up to sdvise the responsible minister on the work
of the Authority.

EFFECT OF RE-ORGANISATICN

Such & re-organisation need take no more mempower and money
for mapping then that at present variously allotted, and could use them
more escomnomically, Subsequent increases are to be expscted in any case
and these could be kept under as good or better confrol than at present,
The essentilal change from the present arrangement is the formation of
a single authority, divorced from sectional loyalties and special
interests, to direct all national surveys and mapping, I believe this
would be of adventage to the commumity, It would leave specialised
surveys, whkich have little use outside their own Sphere, such as those
for land tenure, engineering, and certain defence projects, where they
can most easily be handled and financed by those directly concerned,

It would not encroach on the sovereignty of the States, It would bring
the vote for national surveys under annual review so that money and
menpower could be allotted according to the Govermment's view of the
netional nesd, The comnection with the Royal Australian Survey Corps
and the Royal Australisn Ajr Force is an essentizl feature of the
proposal because the defence services have in any case to maintain
military surveyors in peace and the best possible technical training
for them is on productive work which is submitted at once to user

criticism,

In my opinion it would be advantageous to re-organise Ausira-
lian national surveys aleong these or very similar lines, If that were
desired it would be necessary to make a detailed examination of ways
and means, and this should be undertaken at a level, above that of
present departmentsl tensions, where the interests of particular
departments could be sesn in relation to those of the nation,

EVOLUTION OF MILITARY SURVEYS

In the absence of any general survey for national

/purposes,
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purposes, the Defence Services must themselves wdertske the
surveys of Aystralian territory for defence within the limits
of money and manpowsr which they find nscessary to allot to
that purpose. Surveys for defence, however, are not limited
to those necessary for the repulsion of invedersz, but extend
to those necessary for any general developments of the country
which sustain tle defence effort, These merge gradually into
surveys of general civil use, No firm dividing lire can be
drawn between the two, and, indeed, the problem of surveying
Australia for national purposes is a single problem, one
aspect only of which is the defence aspect; and this problem
cannot be divided, either functionally or territorially, with-
out difficulty and without detriment to its ultimate solution,

Up to the present most of the surveys and maps of
Australisa that are suitable for gensral national use have been
made by the Royal Aystralisn Survey Corps and it would clearly
be possible to charge the Royal Australian Survey Corps with
the responsibility for national mepping and with the functions
of the Authority proposed in para, 25. To do so might indeed
be a practicable first step. Many nationsl surveys have sprung
from defence surveys in this way, but as the need for maps for
more generel purposes has grown the burden of the work has
usually passed to the civil votes and often © entirely civil
organisations, In my opinion' it would be advantageous, both
to Australia generally and to her Defence Services, to follow
this natural course of development and to encoursge the growth
of & strong National Survey werking in close harmony and partly
integrated with the defence survey organisations but respon-
sible to a civil minister,

FUNCTION OF THE ROYAL AUSTRALIAN SURVEY CORPS

The main funetion of the Royal Australian Survey Corps
is to provide the maps and surveys needed in wer by the ground
and air forces, It will seldom be possible in war to provide
maps that are as complete and as good as could be desired.

The provision of maps, lilke that offother needs of war such as
roads and railways, depends very much on whst has been done
beforehand, usually by other people for other purposes, The
strategic mapping that can be done beforehand by the defence
services is limited by considerstion of cost, manpower,
accesgibility of terrain and the predictability of theatres

of war, Not much of the world is mapped, = Perhaps 25%
of the lrad area is covered by small scale reconnaissance maps,
and tess than 2% is mapped at scales as largs as 1/25,000 with
the accuracy desirable for predicted fire and precise bombing, -
In consequence complete dependence on prior mepping is not
possible. It will certsinly be eceszary to make surveys and
maps in wartime, and though these will be limited to meeting
the necessities of a particular campsign or a particular battle,
they are likely to tax the available resources to the utmost,

Preparatory measures consist in building a Survey
Corps and planning its expansion, in collecting and reproduc-
ing other people's maps, and in making new surveys in advance
when conditions permit, These measurses are NOW reasonably
co-ordinated between most nations of the British Commonwealth

Jend
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and the U,S.A,, and further within H,4,T.0, In the last two
of them Australiz has accepted certain general obligations,

the fulfiliing of which devolves principally upon the Royal

Australisn Survey Corps.

32, In order to perform ifts mein function of providing
mops and surveys in war the Hoyal Australian Survey Corps
wust do certain things in peace.

(2) Train enough survey staff officers, survey commenders
and survey technicians:

(b) Study and practice all modern techmical methods, and
study their possible uses in war;

(¢) 8tudy the needs of all arme of the Army and Air
Porcea and co-operate with them at 2ll levels;

(d) Meintain liaison with all civil survey organisstions
which might come under military control in war or be
the source of survey recruitment;

(e) Collect and prepsre for militery use mep end survey
data of possible theatres of ground and air operations;

(£) Survey and map such sreas as the General Staff consider

vital and to which there is access in peace and of
which surveys cammot otherwise be obiained.

ANSWERS TO THE MAIN QUESTIONS

33. I come now to answer the guestions posed in the main
terms of reference. First, what is the test programme of work
to be undertaken by the Royal Australisn Survey Corps for
defence? I think that it should be such that it will help
the Corps in doing all those things listed in paragraph 32 in
dus proportiom. In particular it should be such that within
it the Corps can exercise its officers and men, either as
individuals or as formed bodies, in all the main branches of
geodetic and topographic surveying, No main branch should be
excluded, since all must be thoroughly understood if the besi
use -is fto be made of existing surveys and maps in war, bub
particuler attention could be gpiven to the kinds of survey
most likely to be carried out in war and the technicsl pro-
cesses to be used. These include radar technigues, field
astronomy, topographic trisngulation and mapping by ground and
2ir methods, map drawing, reproduction and printing. T would
attach great importance to officers and men being individuaily
competent in their technicsl Auties, without which their
military duties-and corporste military and technical actions
cannot be satisfactory., To have its greatest training value
the programme of work shouid produce surveys that are of
immediate use and so coming immediately under the scrutiny
and criticism of users. Such work is found in peacetime mainly
in the eivil field,

e I cannot with advantage formulste such a programpe
in detail, for this would be better done by those with more
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intimate knowledge of what iz poasible, but I suggest that
the above prineiples should guide its formulatiom, :

35, 4s pegards the arees in which the Corps should be
active, elthough thers are extensive and accessible areas
which it would be sdvisable to survey as soom as possible
for strategic reasomns, there do not seem %o me to be nany of
such strategic importance and so liksly te become thestres
of operation that the mepping of them iz more important $o
defence then the general mapping of the country for its gensral
development, upen which its defenaive effort is founded, This
patber should; howsver, be further examined by the General
Staff,

36, Secondly and thirdly, to what extent can the Corpa
co-operate with civilian survey authorities, and vice versa?
The extent to which co-operation is pcssible depends under
the present organizetion largely upon the persomality of the
individuals concerned, This warisble factor will alweys
affect co-gperation to some extent, but it can exert greater
influence in somg forms of organisation than in others, The
fullest co-gperation between the civil and militery survey
authorities is-of course necessary, and the form of orgenisa-
%ion ought to be such that it encourages co-operation and
limits the occasions in which a genuine difference of outlook
can affect matters of common interest, The chief feciors
which make co-operation difficult at present are (ig the leck
of & clear definition of respsctive duties, and (ii) an orgen-
isation which tends to create overlepping of responsibilities
and friction, I have suggested in paragraph 25 en organise=
tion which I think would overcome the difficulties. In my
opinion re-organisation is necessary end I belisve that a
suitable re-organisstion scoeptable to all parties could be
worked out in deteil, I think the best wey to do this is %o
have the subject examined by am independent commission of
sufficient standing to cammand confidence and, if necassary,
to override cbjections,

SFECIAL ITEMS IN TERMS OF REFERENCE

37 I deal next with the special items in the terms of
reference relating to technicsal matters which it dis pavrticul-
arly desired that the rsport shall cover,

Item (a), incorporation of the main Azmy
trianguiation in the national system

INCORPORATION OF ARMY TRIANGULATION

38, The main army triengulation is good enough to be
worth incorporating into s nationsl system of gsodetic
triangulation and ought not to be neglested when & national
system is being built, Indeed it is prebably of better
gquality then most existing triangulatioms, But at present
thers is no national system; though in my opinien ene is
badly needed, The problem of building ome iz as much &
problem of organisation, manpower and finance e.ig it iz of
technical method. There are certainly no technical problems
which Lustralia does not possess the necessary skill to
solve, but here again a balance has to be struck between
what is desirable and what is expedient,
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The National Mapping Council has examined this
problem, and it appears that a satisfsctory national gsodstic
fremework would reguire about 12,000 miles of primary trisngu-
lation chains, of which about 3,000 miles already exist, '
including the army chains, leaving sbout 9,000 miles to be
done., This estimate seems to me quite sound, and I think it
is about the minimum necessary to construct s system that
would not be liable to subsegquent alteration,

PURFOSE OF 4 NATIONAL SYSTEM OF TRIANGULATION

A geodetic framework has two objects, one practical,
the other scientific; and there is no vexry clearly defined
boundary between them, O(n the practical side it is anelogous
to the foundation and steel framework of a moderm building,
though the amalogy should not be pushed too far, It is strong
and rigid, It is of little use until it is complete, I%
enebles other parts of the structure to be made in less strong,
and therefore less expensive ways, thus effecting a trues scon=-
emy, It enables the other parts %o be made in small portions
et a2 time, whent and where most nseded, with the assurance
thet they will fit exectly to the neighbouring portions when
those toc come to be made, Its aim is consistency; and its
method is to sccept the small inexactitudes of individual
measurement, technically called "errors", which are inescapable
even with the greatest refinements; and to distribute them
everly over the whole field, thus preventing them from accum-
lating in any one place to form a large discrepancy., Thus
distributed, "errors” are immocucus; and it is possible to
distribute them only throuwgh a geodetic framework.

It iz, of coursse, guite possible to procesd without

& geodetic framework, and circumstences may sometimes maks

this the wisest course for a time, The practical drawbacks
of deoing so, howsver, even when foreseen and accepted, do
not become fully apparent until surveys that were originally
gelf~contained and isolated begin to have neighbours and
working from one to another across the joins bescomes necessary.
The more that self-contained swurveys are allowed to grow up
ungo-ordinated by a geodstic framework, the more Aifficult
does it become %6 face the act of co=ordination, Ultimately,
when the drawbacks at last become unbearable,the only remsdy
is to tear down the whole structure end rebuild it, Perheps
a fair example of the difficulty of this is the immense

cost of adjusting the Eurcpean triangulations and realigning
its military mepping, which are now being undertaken end
which are little more than palistives, It is problems

such as these with which Australia will be faced if the
critical moment for preventitive action is allowed fc pass,

On the scientific side a geodetic framework helps
to provide lmowledge of such matters as the gize and shape
of the earth and the variations of the vertical, Although
thiz knowledge has scme cbvious bearing on practical affairs,
as for instance on geophysical prospecting and long range
weapons, and could be considered as one of the needs of
defence, it is primarily a contribution to the gensral_advame-
ment of science, the sffecta of which ave guite umpredictsble,
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CONTROL CF NATTONAL SYSTEM OF TRIANGULATION

It will be clear from what I have said that &
national geodetic system needs to be controlled by a single
suthority, although the planning and execution of much of
the work could be delsgated to other agencies, Authority is
necessary to efféct co-ordination and to ascure exscubtivs
action, Co=-operstion is also hipghly desirable, and perhaps
even essential, but it cannot replace authority in this
matter, O this Europe again provides an exasmple, whers the
action necessary for the comprehensive sdjustment of the
triangulations of autonomous states into a single system,
although constantly advocated, has been extremely difficuls
To obtain snd is perhaps now only due to the welcome "aubhor-
ity" of the American dollar, ‘

Ttem (b), the imclications of the adcption
of Redsar triappulation on the
natignal system

ATPLICATION OF RADAR TC SURVEYING

Radar has three principle applications %o surveying
and all depend upcon the ability to measure distancss by
means of radio waves, First, the height of an aircraft
above the ground can be measured by means of redio echo-
sounding, and fram this can be deduced the height of the
ground above sea level, This measure of height is not very
precise, but is somstimes the only one that ¢an be made,
Next, the distance of an aireraft from a ground station can
be measured by redio waves, and thus it is possible (i) by
choosing suitable ground stations whose positions are known,
to determine the exact position of an aircraft at the
moment of exposure of a surveying camera carried in it, and
s0 without visiting the ground tp control a map mede from a
series of air photographs, giving it internal consistency,
true scale and orientation; and (i1i) to measure the distance
betwsen any two ground stabtions, whose positions may not be
known, and so to measurs the length of the sides of a trisngle,
snd of a series of triangles, and thence to deduce the rela-
tive positions of their apexes, This is known as radar-
triangulation or trilateration,

USES OF RADAR FOR SURVEYING TN WAH

All these three teckmiques are likely to be used in
war and the Royal Australian Survey Corps nseds to be
acquainted with all of them, The apparatus required is
available only in the Services, and the R,A.A,F, is the only
agency in Australias that has the aircreft and personmel to
gperate them, There are therefore some advantsges in doing
work of this kind entirely through service channels, but it
would be egually possible for the R,A.4.F, to co-operate in
them with a civil survey authority if that wers necessary.

VALUE OF RADAR IN THE CEQDETIC FRALEWORK

The foregoing remsrks give a background to the

[implication




k7.

k9.

51

implication of using rafar-triangulation in the national
geodetic system, which Tollow directly upon the considarations
in paragreph 40, Redar-triangulaticn can f£ix the pesitions
of peints that are as much asz 300 miles apart, which is about
ten times what is poesible with ordinery visual trismgulation.
In this way great distances can be coverasd much more quickly
than formerly,

Much experience of redar-triangulation has been
gainsd recently in Canade, The resulis show that the tech-
nigue is likely to be valusble in soms circumstances, The
ageuracy is not yet up to that of wigusl triangulation, and
the natural varisbles are such that a lerge imgprovemert does
not seem likely, Full details are already available in
Australia,

It is posaible that a network of radar-trismgulation
covering Australia would be sufficient to hold geodetic
triangulations in place, and so ensble the building of paris
of the gecdetic framewdrk to be postponed without detriment
to the whole structure, But it is equally and perhaps more
likely that, when the parts of the geodetic framework come
to be built later, it will be found necessary toc move the
radar positions, There is no certainty at the moment and
more sxperience is needed before there can be, It would bs
advantageous to gain that experience in Australiz as soon as
possible,

It seems fairly certain that radar-triangulation
could span the uninhabitable parts of Australia sufficiently
for most practical purposes that can be foreseen, but it
should not be confined to these areas even in the first
instence, because & comparison with existing trisngulations
in Austrelis is also needed,

CORTINUING NEED FOR GEODETIC TRTANGULATION

It does not seem likely that radar-trianguiation
will ever be able to replace geodetic trisngulation alitogether,
The spaces between its points will have to be filled sooner
or later, and being so large as 300 milees this necessitates
a triangsulation of geodstic accuracy, The present radar
technigue is vnable to measure short distance, Furthermore
it cannot be related with sufficient accuracy to sstronomical
observations for agimuth, It should not therefore be allowed

to delay any projects for geodetic triangulation,

Item {(c), aligment of activities in the
production of national map series
at medium and small scales

ALIGNMENT OF MAP~PRODUCTION ACTIVITIES

The choice of the duties to be zllotted to wariocus
agenciss in the production of the naticnal mep series depends
upon certain factors:

Ha) I8
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(@) If the various map series w1l covsr the same
territory, all the series ought to tell the same
stery about the terrain:

(b) A1l ought to be derived, eithsr directly or through
intermediate seazles, from the same besic survey of
the terrain, though this is less important as the
scalgs grow smel ler;

(¢) The basic survey should be st the largest scale
necessary in the locality wder survey (which may
vary from place to place); ard vhen this scale is
very large or when the survey iz incomplete, there
may be ancother basic survey a2t much smaller scale

superimposed upon it;

(d} Basic swveys that provide the information for the
censtruction or revision of map series; whether
they be surveys of different aress or of the sams
area at different scales, ought to be co-ordinated
sp as to be of most use to most mep series and not
undertaken indiscriminately for different series;

(e) Draughtsmen get accustomed to work at a particular
scale, and when there is a sufficient volume of
work at one scale it is economical to keep them
working at that one scale for considerable periods;

(£) 4 drawing office needs certain photographic and
lithographic services readily available to it, vis:-

(i) For changing the scale of the basic data
to the scale of the campilation;
(ii) Por making copies of the campilstion on
which tormake tle fair drawings;
(iii) For weling printing plates from the fair
drawings;
.(:‘w% For meking procf copies of the map;
(v) For printing the mep.
When tle se services camnoi be provided economically
from elsewhere, it must possess its own plant and
provide them itself,

(g) The economics of (f) depends both on the volume of
the work and upon the sccessibility {distance,
transport etc,) of tle agency which could provide
the services,

It is clearly easier %o aliot the duties to suit
these variable factors, and to keep them continucusly
aligned, when the agencies are gll under the control of a
single authority in close enough contact with them, than i%
is when they are autonomous, When they are autonomous the
problem is principally one of agreeing mutually upon how
mueh work, if any, one agency shall do for apother and upon
what terms of financial adjustment, allocation of manpower,
priorities of work etc, This asgreement can usually be
reached on & basis of mutual advantage when the respective
responsibilities of tlk agencies do not overlap both
territorially and functionally anl are so defined as not %o
present undue occasfon for one authority te wish to grow
at the expense of another, For instance, as will be ssen
from paragraph 65 below, the Colenial Survey of U.K,, thc::gh.
it has a consiferable volume of map reproduction werk to bte
done, finds it more economical to have it done by the

/Ordnance
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Ordnance 3Jurvey on repayment than by establisidng its own
reproduction plant for the purpese; or again, though the
Ordnence Survey and the Military Susvey both hawve fully
equipped reproduction plants of their own, it is convenient
and econcmical for the Militery Survey to heve s ccnsidsrable
quantity of werk done for them on repsyment by the Jrdnance
Survey.

In Australia the aligament of activitiss is difFie
cult because responsibilities ovsriazp end I do not think
the present aligmment can be much improved while they cone
tinus to do so, Some changes might nevertheless be useful.
The principle map scales being used in Aunstralis are:—

1/31,680 or 4O chains %o 1 ineh, or
1/6%,360 or BO % ® "
1/253,440 or 4 miles to 1 inch

1/1,000,000 or about 16 miles to 1 inch

ineh to I mile
"

2
% ¥ :
i ] o a1

I suggest that the allocation of duties might be as follows
for the following reasons, It should be noted that the
scales in use in Australis are not fully in line with those
agreed for standardized military use, ses Appendix G,

SCALES LARGER THAN 1/50.000

The only military scale in which stendardisstion
is mandatory ie the 1/25,000, and Auvetralia has no exten-
sive military mapping at sc large a scale and is not likely
to have any in the mear future, I thersfors think that ths
preduction of map series at scales larger than 1/50,000
could well be done by the States, The work cught to be
co-ordinated with that of Commonwealth mapping sgencies
because it ought to be used in producing smaller scale maps,
and the Commonwealth ocught to have some say (perhsps by
means of finasnmeial grants) in the completeness, scale and
relisbility of the work., Since the States Survey Depart-

-ments are likely i grow, they should be responsible for

the whole production of the maps, setting up their own plant

when that is scconomical and convenient, or using the

facilities of other sgencies when it is mot, The Royal
Australisn Survey Corps is the most appropriaie sgency to
provide such facilities,

THE SCALE OF 1 MILE T i INCH

The 1 mile to 1 inch (1/63,360) map is the most
impertent military map in the country end is also the best
genaral map for civil use, The whole produetion of it sheuld
remain the respongibility of the Royal Australian Survey
Corps, Since it is of general valuve, the civil depertments
gshould have soms say in the priority of the work, perhaps
by mesxs of contributions in money or mexpower allotment,

THE SCALE OF 4 MILES 70 1 INCH

For similar resasons the & miles to L inch (1/253,440)
map should be the responsibility of the Royal .&us?ral:}a&'l
Survey Corps on similar terms, This pressnts a0 d}i’fmul‘ay
when the basic survey is a% the 1 mile to 1 ineh (1/63,36C)

/scseis
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scale or larger. When, however, the lasic swvey is at sbout
the 4 mile to 1 inch (1/2—53,!;.!;05 scale there are conflicting
interests., Basic swrveys at about thisscale are being mads by
the Depariment of the Interior, chiefly for the purpose of
producing eivil aeronauntical charts at the scale of 1/M, The .
surveys ars not sufficiently complete for standard military
mapping at the L mile to 1 inch (1/253,4L0) scale, nor could
they be so without considerable delsays in production, HNever-
theless 1 think it would be advantagecus if one or other of

the twe agencies were made responsible for all aspects of the
basic ground and air surveys at the 4 mile to 1 inch (1/253,440)
scale, even though the priorities and the completeness of the
iriial productions would have to be decided by a supericr body,
In oy opinicn the Royal Australian Swvey Uorps is at present
the most suitable agency for this responsibility, but wers

it charged with it it would need the relevant money and man-
power,

The reproduction and printing of wmeps at the 4
mile to 1 inch (1/253,440) scale can at present best be done
by the Royal Australian Survey Corps, which is the only
agency Tully egquipped to do it.

TER SCALE OF 1/M

At the 1/M scale the maps concerned are principally
seronautical charts, It is the duty of the Royal Australian
Survey Corps to provide serconautical charts to the R, A,AF,
and this duty, which is in line with the practice in other
countries of the British Commonwealth, ought not to lapse in
peace time, I deal further with this question in parsgraph
71 below, It is the duty of the National Mapping Section to
provide aercnautical charts for civil aviation to the
specification o the Internationel Civil Aviaticn Organisa=-
tion, During the war a 1/M aeronautical chart series cover-
ing #ustralien territory (and extending beyond it) was pro-
dugced and is still supplied to the R,AL.F, by the Royal
Australian Survey Corps. A new 1/M civil aeronautical chart
series covering Australis is being produced by the National
Mapping Bection, and it is planned quite rightly that the
Ro.h.L.F, shall take this new series inbto use, perhaps in a
nodified form, as scon &3 it covers a sufficiently extensive
area,

The reprodusticn and printing of the civil charts
is done by the Royel dustralian Survey Corps. 1t may be
desirable for {he National Mapping Seetion to have soms
reproducticn eguipment at its direct disposal locally, but
the volume of work is hardly sufficient yet to Justify
setting up a complete independent plant to do the whole of
the reproduction and prinving, when the volume of work increases;
ag it may at some future dste, an independent plant might be
justified, but so long as the resources of the Royal Australian
Survey Corps, which have to be mazintained in sny case, can
deal with all the work tle present arrangement ought to
continue,

Although the design of military aeronsutical
charts tends to diverge slightly from that of civil charts,
the fundamental concapt of both is very similar and the
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fundamsntal data from which both are compiled is the same,
There are, therefore, advaniages amd economies to be gsined
from both being made by the same agency when that is
praciicable, A%t present ths Nationsl Mapping Section is
responsible for making both, the Royal Australian Survey
Corps doing the reproduction and printing for the Section
on an agency vasis, It would appear much more satisfactory
on balance f'or the Corps to be responsible and to be given
the necessary monsy and menpower to de both; but if the
Hational Mapping Section retains the responsibility in peace,
steps should be taken %o ensure that the control of the
Section and the responsibility for all aeronautical chartivng
pass to the Royal Australian Survey Corps in war,

A NATIONAL SURVEY NZEDED

The wihole guestion of the alignment of activities
in the production of national map series would, of course,
be much easier if a national survey were set up as suggested
in paragraph 25. The basic surveys and maps of Australian
territory serving all sections of the nation would then be
provided from a single source, and the various goverrment
departments and other seciional interests would only have %o
undertake for themselves thoss specialised swveys which are
peculiar to them and serve no general purpose, This would
not only remove the cause of an uphealthy rivalry, but
would also promote a Tunction of government; for, as Abrahem
Lincoln wisely cbserved, "the legitimste object of government
is to do for a comunity of people whatever they nsed to
have done but cannot d¢ at all o camnot do so well for them-
selves in their separate or individual capacities”,

" Thtem (d), advice on the function of joint
advisory or executive bodies in the
licht of experience on the Joint
Advisory Survey Board, United Kjngdom

JOINT ADVISORY BODIES

The joirt advisery snd the executive bodies con~
cerned are the Commonwealth Survey Committee and the Natiounal
Mapping Council mentioned im paragreph 13,  Their composi~
tion and terms of reference are given at Appendix E.

The Commonwsalth Survey Committee, which contains
representatives from all the map ad survey producing
departments and most of the user departments of the Common-
wealth, is suff'iciently representstivé to be eble to give
well foured advice and to stimulate executive action.

It suffers, however, from certain drawbecks. It is evidently
nendicapped by the overlap in the responsibilities for
swrveying and mapping mentioned in paragraphs li &% 589,
Since this overlsp concerns its own members the Commitiss
cannot itsslf resolve any real conflicts about it. The
Committee offisiaily reports only through the Ministryfor
the Tnferior, This restriction would in theory limit the
cpportunities for directiy obtaining executive action else-
where, but it is perheps not the only ghannel in scotuval use,

/'The




65,

66,

17.

The Committee has no duties in respect of States surveys,
so it cannot influesnce their contribution to the nationsl
surveys although the Commonwealth departments need the
national surveys as much as anyone, I urderstand that the
Committee formerly gave advice on the allocation of funds
to the States for national surveys., This duty has now
been transferred to the Commonwealth Mapping Council,

The Netiomel Mapping Council is primarily a con-
sultative body, Its purview is specifically limited in
certain aspscts of Service mapping, which forms the greater
part of national mapping., Since there is overlapping between

-surveying responsibilities of the Commonwealth members, which

also overlap those of the States members, it can only procure
executive action with certainty in matters that are not con-
troversial amd can only resolve differences by persuasion,

It has little executive power and its principal business is
consultation, In that field it does valuable and necessary
work,

I am asked to advise on the fum tion of these bodies
in the light of experience on the Joint Advisory Survey Board,
I @ not think that the pattern of organisation wh ich has been
gradually evolved for Great Britain will recessarily suit
Australia, but the principles wnderlying it should be applica=-
ble, The composition and terms of reference of the Joint .
Advigory Survey Board, together with the surveying and map-
ping responsibilities of its members, are shown at Appendix H,
It will be seen that the relative responsibilities of the
members are arranged so as to avoid unnecessary ovsrlapping,
In consequence unresolved conflicts are few, The Board is
consultative and advisory., It does most of its day-to-day
work through sub-committees, It procures executive action by
inviting its members to take it through their own ministries,
Most action is procured in this way, but matters of policy
affecting more than one ministry and requiring more than the
agreement of the techniczl heads of Services may need to be
formalized and finally settled directly betwsen the Permanent
Secretaries of the departments concerned or, in important
cases, may te referred to an ad hoc inter-departmental
committee or even to a Royal Commission for furthsr examina-
tion anl advice btefore a final decision is taken, The most
recent example of this is the Inter-Departmental Committee on
Survey Staffs 1949.

I think that the most impa tant organisational
problem to be solved in this field in Australia is that of
the overlapping of responsibilities, If the activities of
different survey authorities have to take place in the same
territorial area, they should not overlap functionally; and
if 4if ferent authorities have the same fum tions, they should
not overlap territorially., I believe the b2 st solution is
to establish a single Commonwealth authority for geodetic
and topographic swveying. E=

/Overlapping

=s There appears to be sufficient mandate for this on the ground
of defence and of the existing international obligations regerd-
ing the mapping of Australis which Australia has undertaken and
owes to other patioms o the British Commorwealth, to U.3.A., %o
1,0,A.0,, and to IM,#, Convention which is shortly to be trans=-
ferred to UN,0,
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Overlapping with tle work of the States, which is
an important problem amd will be more so if the States start
extensive work in this field, could I believe be ayoided
without any real or apparent regimentation of them, indeed
with their willing co-operation, by giving them grants from
the centre in return for work done to a parbicular standard
within the national programme,

Until the problems of overlapping have been solved
ard satisfactory spheres o activity sgreed upon zrd defined,
advisory and executive bodiss will have difficulsy in func-
tioning. I have suggested an organisation in peragraph 25,
of which advisory bodies would be en essentisl part, The
Commonwealth Survey Committee aml the National Mapping Courc il
would be an excellent nucleus for them,

Item (e), sdvice on other matiers relevant to
co-ordination of eetivitizs or to the poten-—
tial of the Army Swvey Service in peace
with due regard to its fanctions in war

HYDRCGRAPHY

I have not raised tle question of Hydrogrephy in
this paper because the responsibilities of the Hydrographer
are guite clear and do not overlap those of other surveying
organisations, For landward swveys he relies principally
on the work of other arganisations and only conducts them
himself if he cennot get the data thus or if his surveys
ashore relate only to seaward observations,

ATR PHOTOGRAPHY AND RADAR TECHNIGUES

As will have been seen from paragraph 30, in a
future war it is likely to prove essential to make surveys
under active service conditions, The reeds of the future
may, of course, be somewhat different from those of the past,
but & does not appear that modern dsvelopments, such as
precise bombing and long-range weapcns, will in eny way
decrease the call for surveys and maps — rather the reverse,
The surveys reguired will of necessity have to be made
principally from air photographs and often with the aid of
radar techmiques, It is therefore desirable that the present
co-operation in this kind of work between the R.A,A.F. &nd
the Royal Australian Survey Corps should be maintained and
even expanded, and that in peace they should be given as much
productive work in these techniques as can be found for them,
since that provides by far the best form of training even
though the peace-time application may not be precisely the
same as the one to be expected in wartime,

ARRONAUTICAL CHARTING

As has been noted in paregraph 58 the National
Mapping Section is making seronsutical charts vhich will in
due course be used by the R,AAF, I wderstand it is planned
that in war the R.A.A,F, shall taks over the aererautical.

/charting
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charting branch of the National Mapping Section and form it
into & separate Aderonautical Chart 3Service for the RoA4F,
If this is so the project owht to be carefully considered

in the light of the British and the American set-ups, which
differ, '

. In U,X. the R.4,F, became a separate service shortly
after the first world war and at that time it was clear that
the army mapping service, which had up till then served the
Royal Flying Corps while it was part of the army, zould con-
tinue to serve the independent RAF,; and that, in so small
an undertaking as mapping, in which both Services would draw
their basic topographic information from the same sources, it
would be wasteful and undesirable to set up a separate mapp-
ing agency for the R,A,P, if that could be avoided, Accord-
ingly the duplication of mapping agencies was avoided and the
Directorate of Military Surveys still has a joint and equal
responsibility to the Air Ministry and the War 0ffice, see
Appendix H, Considerable economies and an additional link
in the liaison between the tho Services have resulted,

In the U.8,A,, on the other hand, the U.3,A.A,F,
remained part of the army until quite recently and there was
considerable controversy until it became an independent
Service, Meanwhile circumstances had led it to set up an
Aeronautical Chart 8S8ervice independent of the Army Map Ser-
vice, The duplication involved in this arrangement is more
Jjustified in a country having a large populstion and great
resources than in e small one, and on balance of advantage
the U,5,A, prefer to retain the arrangement although it is
not without its drawbacks,

In Australia, where the population is small and the
mapping resources meagre, the American arrangement would,
in my opinion, be wasteful and less efficient, and ought
not to be follewed unless other considerations make it essen-
tial to de 80, '

SURVEYING RESERVE POTENTIAL

There is no large body of gecdetic and topographie
surveyors in civil life, as in other professions is gensrally
the case, from which skilled men can be drawn in adequate
numbers to take their place im military survey units in wer
with lirtle further technical training., Morsover thess
particular skills require a fairly intelligent type of man
ard a considerable period of training. The trades of carto—
graphic and topographic draughtsman are somewhat similarly )
placed, except that so long a training period is not essential,
The reproduction and printing trades, on the other hand, are
more extensively used in civil life, and reorientation of the
tradesmen in military mepping techniques doss not take unduly

long,

The surveying profession, as represented by its pro-
fessional institutes, does not provide the reserve for.gilitaqy
survey units of the size and kind.which_at first sight ;t
might be thought to do. Surveyors wishing to practice in
land transfer are reguired to be licenced and are controlled
by law in order to meet the needs of the excellent system of
land-title used in Australia, and the Surveyors Boards require
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& high degree of competency from cendidates before a licence
is issued, The professional instifutes cater almosi:
exclusively for the licenced surveyor and in consequence most
of their members are enzaged entirely on surveys for lang

topographical surveys, such as are needed in war and such as
are the principal duties of a National Survey,

The laws and regulations furthermore, which are
speeifically drawn up for the protection of land~title, make
it necessary for a professional men to carry out in person

fessional qualifications, While such arrangements are negess-
ary for the proper conduct of the established system of land-
title, it would be impracticable in extensive geodetic and
topographic surveys, either in beace or war; to have so much

of the technical work done by professional men, both because
there are not enough of them ana because it is cheaper and more
efficient tc sectionalise the work, employing in each particular
process technicians who are specialists in it and using a limited
number of men with wide professional imowledge and training to
plan, direct and supervise the work of technicians, This is
therefore the practice in the army and in most large trigonometri-
cal and topographic surveys, .

The surveying professicn is, nevertheless, the best
source of skilled civilien surveyors. Most of them would nesd
reorientation and training before they could teke their places
in military survey units, sither as officers or as technicians,
Thig would take time and how far the consequent delayz could be
curtailed would depend on what training could be given in peace-.
time, :

Outaside the profession ® .also thers are no largs
sources of skilled eivilian surveyors., Some are to be found in
engineering undertekings and in the States and Commonwealth
survey organisations, amd these are mostly technicians workiag
under the direction of engineers or of ligsnsed surveyors,

The establishment autherised for the Royal Australian
Survey Corps is 237 and the present strength i= about 200, I
have not enquired into the expsnsiock of the Corps in war or
seen a calculation of the probable requirements, Such a calcula-
tion might be based upon the principle of prroviding a balanced
force of all arms; or upen that of meeting some particulsr -
foreseeable surveying eperation; or upon Australia meling the
best contribution to the common military survey effort that she
can menage within the limits of her normal peacetime sux"m:ging
resources, Whetever way the calculation is mede the guestion
of reserve potential remains important, Taking ipto account
the army's need for engineexring i veyors and artillery )
swrveyors, and for a mapping organisation at the homs base in

/war

# The 1947 Census showed sbout 1700 surveyors throughout
Australis, including Quantity Surveyors and students;
the professional ligenged land-surveyors number about

1000,



81.

82,

21,

war, it is evident that there will be difficulty in expanding
the Corps quickly, It also seems certain that at its present
strength the Corps will be totally inadequate to fulfil all
the duties it may be expected to undertake in war, I believe
these questionshave bsen under considesration. I wish here to
do no mwore then call attention both to the importance of .
reserving, and if possible training, the limited survey poten-
tial of Australia in peacetime, and to the help that the
creation of a National Burvey would give to the solution of
this wartime problem,

SUMMARY OF RECOMMENDAT IONS

(2)

()

(e)

My primcipal recommendations are as follows:-

Thet the need for mapping Austraelia be examined by an
euthoritative and impartial Commission, (paragraph 11).

That the fundamental geodetic and topographic surveys
of Australia be reorganised as a nationel undertaking,
(peragraphs 24 end 25),

That the reorganisation should include arrangements
that ensure close and friendly relations between the

"Royal Australian Survey Gorgs and the civil survey

(a)

(2)

(v)
(c)

(a)

oy

()

(g)

organisation, (paragraph 36), _
That' the Royal Australien &mcy Corps partake,
corporately or individually, in ell forms of survey
that may be met with in war, (peragraph 33).

My recommendations in subsidisry metters are as follows;-

That the army triangulation be incorporated in g
national system, (psragraph 38).

That a nationsl system of triansulation is necessary
(paregraph 38) and should be controlled by a single
euthority (paragraph 43).

‘tThat experience in radar-triangulations be geined within
Australien territory as scon as possible (paragveph 48)
and that geodetic triamgulation he not delaysd on that
account (paragraph 50).

That some re-alignment of mep-production activities is
desirable within the present framework (parsgraph 53)
but that s sstisfactory alighment would entail a
mc)wrganisa.tion of surveying responsibilities (paragragh
£1).

Thet surveying responsibilities which overlap function-
ally ought not to overlap territorially, ard vice versa
(peragraph 66). '
Thet, if advisory and executive bodies are to function
without difficulty, spheres of activity that do not
overlep will have to be laid down (peragraph 68),

That co=operation with the R.A.AF, in surveying
techniques be fully maintained (paragreph 70).

/(n)
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(h) that the British organisation for providing aeronauticsl
charts be retained if possible (paragreph 74).

(i) That the civil survey potentisl be reserved for war
duties (paragraph 80),

(j) That the control of national surveys should be vested

\ in a Minister whose Department has no spscial mapping
reguirements (Appsndix F),

(k) That in deciding the scales of national maps due regard
be paid to standard military scales (Appendix @),

CORCLUDING REMARKS

In conclusion I wish tc thank 2l1 those who have so
generously placed their time, their lknowledge and their advice
at my disposal, and to express my appreciation of the remerkable
hospitality and kindness that have been shown to wme during oy
stay in Australia, In return I can but hope that this report
may be of some help to you, and indirectly to &l)l who may be
ooncerned with the task of surveying Australia, It has been
written with that objeci. ‘

3P 2 S T
(Re L1, Brown)
Chessington, e jor=Gen=ral,
Surrey, England Director=General, Ordnance Survey

December, 1951,



Appsndix A
LETTER GIVING TERMS OF REFERENCE

Commorwealth Relsations Qffice,
Downing Strset,
D.2800/22 London,S.%,1.

27th September 1950

gir,

I am directed by Mr.Secretary Gordon-Walker to state
that the Goverrment of Australia have approached the United
Kingdom High Commissioner in Australia with a request that
Major General R,Ll.Brown, the Director General of the Ordnance
Survey of Great Britain, should visit Australia for one month
at the clese of the Conference of British Commonwealth and
U.5.A, Burvey authorities to be held in FWew Zealand in November
which, it is understood, General Brown will be attending.

2. The Australian Minister for the Army is anxious to
obtain constructive opinions and advice from General Brown in
regard to the functions end programme of the Royal Australianm
Survey Corps, and on the task of co-ordinating all aspects of
natlonal development,

3. If General Brown werse able to visit Australia for about
one month for this purpose, the Australian authorities suggest
that his terms of reference should be as follows:-—

"Po report to the Minister for the Army an the best
programme of work to be undertaken by the Royal Australisnm
Survey Corps for defence purposes, the extent to which

the Corps can co-operate with civilian survey authorities
and what reciprocal assistance the civilian survey
authorities can render to the Corps."

Lo The Australian authorities desire in particular that
the investigetion should cover the following technicel matters -

(a) incorporation of the main Army triangulstion surveys
into a national system;

(b) the implications of the adoption of RADAR triangulation
on the national system:

(e) alignment of activities in the production of national
mep serdies at medium and small scalej;

(@) advise on the function of joint advisory or executive
bodies in the light of experience on the Joint Advisory
Survey Board, United Kingdom;-

(e) advise on any other matter relevant to co-ordination of
activitiss or to the potentiasl of the Army Survey
Service in peace with due regard to its functioms in war,’

-5e If it were agreed that General Brown should visit
Australia the Australien Army Depertment would meet the cost of
his transport, sccammodation, travelling allowance etc., and
would reimburse the United Kingdom Govermment, if necessary, for
his selary for the period of his stay in Australia,

6. Mr,Gordon-Walker would be glad to be informed whether it
will be possible to meet this request from the Australian Govern-

il I am, Sir,

Your obedient Servant,
(Sgd) J.M,.C.JAMES
The Secretary,
MWinistry of Agriculture & Fisheries,
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LIST OF PEHSONS MET AND CONSULTED

Department of the Army

The Hon,Jes,.Franeis M,P, Minister for the Army

¥r.F,R,Sinclair Secretary

Mr,E.Harding Assistant Secretary (4)

Lt-Gen.3,7,Rowell Chief of the Gepersl Staff

M¥a j-Gen, R, N L Hopkins Deputy Chief of the General
Staff

Col, J.G M, Wilton Director of Military Operations
and Plans

Col, L. FitzGersalid Director of BSurvey, AHQ

Major H,A,Johnson Chief Instructor, School of
Survey

Major P.A . Kennedy 0C AHQ Cartographic Coy

(In addition the GOCs of all the military commends were met
in their own Headguarters and several of their staff officers
including all the DAD Surveys,)

Department of Air

The Hon,Mr,T.White Minister for Air
Group Captain I,S5,McLachlan Air Commodore - Operations
Wing Comd. R,K,Green and Staff Directorate of Operations

Department of the Wavy

Commznder K, Ooom OC Hydrographic Branch, RAN

Department of Defence

Commender D,Storey Director, Joint Intelligence
Bureau
Lt-Col.A,S5,.Smith Joint Intelligsnce Bureau

Department of National Development

The Hon,Mr.R,G.Casey Minister for Natiocnal Development
Maj-Gen,J,E,S,Stevens Secretary

Dr,H,G,Raggatt Bureau of Mineral Resources
Mr,G.Ruddock Director of Regicnal Development

Department of the Interior

The Hon,Mr,Anthony Minister for the Interior

¥r.McLaren Secretary

Mr,J N Rogers Surveyor General and Director
of National Mapping

Mr.B, P, ,Lambert Deputy Director of National
Mapping

Mr,G,R.L Rimington Chisf Topographical Surveyor

/Department



W/Cdr, Hepburn
Mr,A F. Kurrle

Mr. A,S . Brown
Mr, J,G,.Crawford
Dr.L,F . Loder

Mr, Dunk
Mr.Pritchard

Mr,Rosmtree

Mr Archer
Mr.T .4 Lang

I.D.J.Leech
Dr.R, L, Aston

My, J,G,Gillespie

Appendix B
page 2

Depariment of Civil Aviation

Director of Airports
Chief Surveyor

Other Commonwealth Goverrment
Departments and Organisations

Secretary, Prime Minister's
Dgpartment

Secretary, Dept, of Commerce and
Agriculture

Director General, Dept., of Works
and Housing

Chairman, Public Service Board

Chief Superintendent, L,R.W.0,
Salisbury

Snowy Mountains Hydro Electric
Authority

= AQ =

Associate Camnissioner, Civil
Engineering, - do =

Engineer in Charge, Scientific
Services Branch, - do =

Lecturer in Surveying, Sydney
University, - do =

Preaident Elect of the proposed
Institution of Surveyors
(Australia)

(In addition meny of the executive officers and members of the
States Institutions of Surveyors were met, and officers of the
various survey and mapping arganisations of the Commonwealth

and the States, )

Mr, J,P . Harvey
Mr,S.#ard
Mr,Wegner

Mr, Kemp

Mr,Rinshaw
Mr,Arthur Jc es
Mr,.D.Mullsy

Dr, Upton

Mr,0,G . Pearson
Mr W.Mahon

Mr, Reece
Mr,C,Hand
Mr,Colin Pitt
Mr.E.D,Blackwood

Mr,Crane

Queensland

Surveyor Genersal, Dept. of Lands

Office of the Surveyor General

0ffice of the Surveyor General

Co—-ordinator General of Public
Works

Wew South Wales

Ifinister for Lands
Secretary, Dept, of Lands
Surveyor General

Chairman, Met,Board of Water Supply

Victoria

Surveyor General
Office of the Surveyor General

Tasmenis

Minister for Lands

inister for Forests

Surveyor Genersl

Chief Mapping Officer, Dept, of
Lands

Chief Commissioner for Forests

/South
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South Australia
Mr, T,Playford Premier
¥Mr, C,J,Peters Director of Lands
M, AD. Smith Surveyor General :
¥r, G,H.C.Kennedy 0C Photogrammetric Section,
Dept, of Lands
West Australia
Mr, Wood Minister for Agriculture (acting
for Minister for Lands)
Mr, W,V Fyfe Surveyor General.
¥r, H,Paine Deputy Surveyor Gensral
Mr, P,Stanley Chief Draughtsmen, Office of the
Surveyor Genersl
Mr, W.G,Nunn Department of Forestry
M¥r. Crimp Acting Assistant Dirsctor of
Works
¥r, Young Commiszioner of Main Roads

Mr, Leach Dept, of Main Roads
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STATE OF MAPPING OF AUSTRALIA

_ 1% is perhaps not generally realised how little of
Australia has been mapped, Even meps at s0 small & scale as
kL mil?s to the inch, giving only the main features in their true
relation to one another ard usuwally without hedghts, do not exigt
for more than 12% of the country, More complete mepping, giving
heights and contours at 1 mile to the inch and larger scales, do
not cover more than 3% of the country;

This is not to say either that the country is unexplored
or that all of it need be mapped in detail at the present tims,
The National Mapping Council has made an estimate of what parte of
the country should be mapped at what scales for national purposss,
This estimate, which is intended for a long~term programme, is
given below: ‘

Area in sg.milesz
Basic Scale considered Ares expressed
of Survey worth mapping a8 & § of the
proposed &t this scale whole of Australia
16 or 8 miles to the inch | 360,700 1 12%
Lk miles to the inch 1,790,400 60%
2 miles to the inch 151,800 55
1 mile to the inch 155,400 5%
-2 inches tc the mile 536,900 16%
Total: (=ay) 3,000,000 100%

In ny opinicn this estimate 1s reascnable, even though
consexrvative, The need for the larger scales and for a more exten=
sive use of them is likely to increase as time goes on, I would,
however, draw attention to Appendix G and to the possibilities of
econony which a re-arrangement of the basic scales might offer,

4 reguirement of this size, howsver urgent it msy be,
cammot be et in a short time and it can onily be met effectively
by proper programming. The speed of accomplishment iz a matter,
not only for annual review, but essentially also for long=-term
planning, The National Mapping Council certainly had thess con-
siderations in mind when they drew up the estimate,

In stating the progress so far made towards accomplish=-
ment, which is given in the table below, I have simplified the
arrangement, both to maks it clearer and to pre=sent it in the
most favourable light, In so doing I have disregarded the areas
where the basic mapping is to be smaller than 4 miles to the inoh,
since in these areas nothing more than reconnaissance surveys
are needed for which air photography, without the full process
of making accurste maps from them, will usually suffice, = I

/have

® Nearly one half of Australia has now been photographed, principally
by the R.A.A.F,, and this is of great velue for many purposes,
But most of the topographic information contained in a photograph
cannot be read directly from it by simple inspection, and if
this information is to be presented in & form in which it can be
used, it must be extracted by technical processes and incorporated
in maps, This entails supplemsntary observations on the ground
and the whole time-consuming business of surveying from air photo=

graphs,
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have also combined in one item the small amount of 2 mile with

the 4 mile to the inch scale;

and have combined the large smount

of 2 inches to the mile scale, in which progress is negligible,

with the 1 mile to the inch scale,

of progress can then be given as follows:-

The most favourable statemsnt

Avea required

Area completed

% of require-

Basic Scale at this ecale | at this scale ment
of mapping pQ.miles sg.miles completed
A L miles to the
inch |
Standard maps - 20,000 1%
Sketch maps with- - 163,000 8%
out heights ‘
Air photo mosaics = 190,000 10%
Total 1,942,200 3735000 1%
1 mile to the
Anch .
Standard maps - 955300 Li%
Substandard - 79,200 11%
Total 692,300 174,500 25%

# Note: Compilations made from basic mapping at 1 inch %o the mile
and larger scsles ars not included in th:..j; item, but are
reflected in the progress under the next item,

U
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Appendix I

NATURE (F WHE EVIDENCE OF THE NERD FOR MAPPING

The evidencs of the nesd for mspping is by naturs
siusive, IXT has tc bs dyawn both from ths use mede of meps
that do exist snd from the drewbecks suffered when they do not,
Both these =ill vary under the varrying circunssances throughout
the world, 1In the former case existing maps offer an inmesnse
emount of iuformation, the information reguired from thex can
usually be extrected in guite & short time, their sxistence
enia %o be Wismn for granted snd the benefits derived from
Chsm fend G0 pass unmaccounted, In the latfer case the draw-
bagks ere often hypothetical and therefore not susceptible to
positive proct, In both ceses the evidence depends pringipally
on ths cumulative effect of 2 lavge number of small but varisd
exaEpies, whilet the fsw strildng exsmples sre ususlly open %o
the objection thal they ave never likely to smeur, Neverthelsss
they arve worth citing and I will cite twc, .

One came within my perzonal experience while engsped
in topogrephic mepping in Africe when the railwey from Sekondi
to Bumssl wes ve~aligned soon aftex the first wer. It was then
caleulated that had the new alignment been selected in the
Tiret insternce the saving in operating costs that would thereby
hzve accrued to dates woulld have peid several times gver for ths
topographic mapping which would heve made that selection possible
end cbvicus from the stert,

The second relates wo the Snowy Mountains bydro-
alsctrie wdertaking, This project has been under discussion for
more than half s century, Ths mein sngineering works are coa-
tained within an area 100 miles long by 50 miles hroed, No
topographic mep wes ever made of the arsa and in conssguence ths
practical possibilitiss, inherent in the topography, of diverting
the waters from sast To0 west were not fully reglised until guite
recently. As topographic kneowledge of the area grew, schsmss
hsve been put forwvard based on zn oubtput of power starting at
150,000 Ew in 1520, growing to 250,000 Ew in 1937, ard tu
700,000 ¥w in 1046, It was only in 1949 that it was possible
to devise the prezent scheme, which uses the sasisrn walters for
irrigation to the westward and raises the output to 2,620,000 K.
Had topographic mups existed the exvent of these possibilities
would have besn apparent from the start.

It is trus that the cpportunitiss of the Snowy Mounteins
have uct besn lost and that the lack of maps camnot therefers be
cited as tha gause of a loss whichk dif not coccur, In wedghing
the evideuse it iz now 2 matier of opinion what loss or inconven-
iense has been suffered, and whether or not the opportunities
=ight have been discoversd toc labe, and whether or not & similar
instance with ¢ less fortunats ending msy or may 2ot occur else-
whera,

sn niow there ars no relishle maps of ths zres and the
Snowy Mounteins hydrg~electrie euthority is engaged in extensive
triconometrical end topegrephic surveys which may result in some
alterations to the scheme, at least in detail, These survéys de
not form pert of sy national systen of mapping and are an
sxample of what o lerge undsrtaking wmsy be foreed to do fox
itgelf, often at an wnduly lave stage in the procesdings, when
%he Geovernment dces not undertake general mspping on & national

Tz
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In consifering the svidenee of the need for mauping,
particularly in relation To engimeering prejscts, it iz soue-
times srronscusly urged that ths * - iz 1
the engineer with ail vhe survey infor
Ihis is not so, Engincers will alwzys

ised surveys necesgary for the detailed vlannin: B <
end execution of their works whether topographic maps exist or
not, 8o will many others - geclogists, foresters, artillerymen
slc, But, if & Topographic survey will not relieve them of
having te make thsir own surveys, it mey belp ithoss ssrvers in

twe weys. First oy providing starting points and susck poinis

?a? }heir o¥n surveys, e.g. trig-peints, bensh marks; spot
helghts, and even Tthe basic mep on vhich $o show their cwn work,
Secondly by showing them what projects srs likely to prove
practicabls and whaty are not, and whers generally to muke
Investigaticon and to embark upon specialised surveys,

It is, of gourse, evident that the larger the scale
and the more the detail of a topographic msp, the more it can
help other underteldings, But, however large and detailed, it
cannot do everything for them, Its value lies in being the
foundstion on which other work can be built, In this role esven
smail scele maps can be of value and are infinitely better than
LONG,

Though it is dangerocus, because scmetimss mislsading,
to srgue by analogy, the anslogy between & national survey and
the foundation of a great building is singularly appropriate,
The foundation is bunied underground, out of aight and often
out of mind, only gpuessed at by the uninformed, catches no votes
like the supsrstructurs; and yet without it the supsrsiructurs
does not hold together, A nationsl survey ia the foundation on
which many of the activities of a mation rest, indeed there are
few that do not rest dirsctly or indirectly om it to some extent)
geclogy, Torestry, engineering, defence, develdpment, meotoring,
flying, taxation, the lsw, and so forth, In looking at the
present state of mapping in australia (Appendix C) it is difficult
to escape tle impression that the foundation new provided for the
malbifaricus activities of the nation is totally inadeguate.
It is so, I believe, not because ths evidence of the need for it
is unsound, but becauss the avidence is elusive - being widespread,
and difficult to colleet and present - and because those who
suffer indivectly from its inadequacy are largely unaware of the
Tact,

What proportion of The nation's manpaver and money
ought to be devobted to national surveys has ultimately to be
decided by politiciams, I believe that were the svidenoce of the
nzed for mapping to bs s2xamined by a competent and impertial
comuission, as I have recemmended, it would be found that the
present proportion is dangerously low, and that o increase it
would be e effsct an actusl though not covious sconomy of creat
worth, How ths provision of national surveys is organised has
alsc to be decided ultimately by politicians, I believe fhat the
estvablishment of 2 NHaticnsl Survey would be the mosi satisfactory
pethod ard the method by which expenditure on this object could
be most easily controlled, But it will not come sbout unless
the nsed for it is more widely understocd and acknowledged,

# I have hesrd this argument put forward as a proposition supposedly
Yeld by the advocates of naticnal meppinz, bus nep in fadt h31§
by thsm, for the sole purpose of demolishing it snd so digp?cv1ng
the need fer naticns) mepping, It can of course be demolished

very sagily.
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COMPOSITION AND FUNCTIONS
Of THE
COMMONWEALIH SURVEY COMMITTEE AND NATIONAL MAPPING COUNCIL

CORLIONWEALTH SURVEY CCOMMITTEER

Criginally set uwp im 1935, but reconstituted with lesser
% povers in 1347. The organisation amd function as approved by
Cabinet in October, 1947, are as Tollows:i-

(2) The Committes tc comprise - a representative of the

i Depariment of the Interior, namely the Comnonwealth
Surveyor-General and Director of Natioral Mapping as
Chairpan, a representative of the Council for Scien-
tific end Industrial Research, and representatives of
the Departments of the Nevy, Avmy, Air, Civil Aviation,

Post-War Reoconstruction (Division of Economie Policy),

o and Supply and Shipping gBm‘eau of Mineral Resources) =

i (b) The finction of the Committes to be - to recommend

- through the Minister for the Interior or his Depertment,
such zction as is considered necessary to co-crdinate

= the activities and requirements of Commomwealth Depart-
ments in respect of mapping and ground and air surveys,

i » Now the Department of National Development.

PRI S

NATTONAL MAPPTHG COUNCIL

SRl

2

si

i Set up in 1945 on the recommendation of a conference
pebween the States Surveyor Generals and the Commonwealth Survey
B Comuittee and attended also by 2 number of lezding surveycrs and
: other interested persons,

s

Composit ipn:-

Cormmonwealth Surveyer General - Chairmesn
A representative of the Commonwealth Survey Committee

' (usually the Director of Military Surveys)
The swrveyor General of each State

% Duties:=

To assist in the implementation of the decisicns of this
and sibsequent conferences;

To co-ordinate and correlate mapping on a nationzal basig;

To determine standard methods and minimum sccuracy of
reguirements of trigonometricel surveys;

To determine approved msthods and minimum standsrds of
agcuracy for photogrammetry and cartography;

Subject to references to the appropriate authorities,
to recommend mapping priorities where Commonwealth

assistance is involved, except in the case of Service
reqguiremsnts;

Te recommend the allocation of Commonwealth funds
provided for national mapping.
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Appsndix P

DEPARTMFNTAT. CONTROL OF NATIONAL SURVEYS

The choice of whith minister should be answerabls to
Parlisment for national swveys is important. A national survey
is never likely to be so closely concsrned with govermmsntal policy
as to warrant its owa Minister, It must thesrefore be part of the
responsibility of a Minister in charge of another Depariment,

2. If it is placed in the department which makes the grestest
use of its services for specizl purposes, there is a strong and
almost irresistible temptation to diresct its activities solely
towards filling the needs of that department ®© the mglect of these
of other depsrtwents or of the public, Even the separation of its
parlismentary vote from that of the rest of the deparitment does not
prevent this happening, The "greatest user" department is therefors
by no means the ideal choice of department to control 2 national
survey which has to serve the nation as a whole, indeed the disad-

vantage of bias usually outweighs the advantage of interest, It

is evident that the Department of the Army, with its interest in

i operational defence mapping, end the Department of the Interior,
with its interest in mapping the Northern Territories and in
agronautical charting, both suffer this drawback,

S If the national survey is placed in a depariment having
. the widest supervision of national affairs; such as thet of the

£ Prime Minister or the Treaswry, the minister concernmed would not
i have encugh time to devote to its affairs nor would its affairs
have sufficient influence on broad national policy to warrant his
doing so if he had, Some middle course is therefore necessary
which will assure that the national survey is under the direc-
tion of a minister who has no sectional intersst in its progreane
but yet has an interest im its general progress and efficient

3 working and can, if necessary, hold the balance betwesn confliciing
B priorities for particular purposes,

TR

i Lo In australiz the Department of Nationmal Developmsnt

' might be appropriste, It would appear to have mors of the nesess-
: ary attributes then others, The choice needs to be made on the
B general ground of nationsl interest rather than on the particular
needs of one department however large they may be. In Grest
Britain, for instance, the nationsl survey was placed under the
Board of Agriculture {mow Ministry of Agriculture & Fisherises) én
lst April, 1890 .and at the same time its Director Ceneral was mads
the accounting officer for its parlismentary wvoie, which is thus
accounted for separately from that of the Ministry, The Hinistry
has an interest in the complete mapping of the whole of CGreat
Britain but, while it uses all the gensral standard map series
that are produced for general naticnal purpeses, it has iteelf no
particular needs that would divert the survey frowm its gensral
task,

=3
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dppendix G

MAPS SCALES FOR MILITARY USE

¥ilizary Diffioulties of Diverse Scalsa

During the war the dii'fersnces between the map soales
used by different countriez presented the staffs with zerilous
practical difficuities, 3o important was uniformity in the
larger scales used for artiilery fire thst the Amerisans
changsd their artillery scale from 1/20,000 to 1/25,000 at
considerable inconvenience and expense tec themsslves, in crder
to achieve uniformity with the Britizsh, The difficulties at
other scales, whilst not so acute, were s%ill importart and
general agresment was reached betwean the allies on what scales
to use whenever practicaeble and whot existing sceles to retzin
in warious aresas,

Stapdardisstion so far achieved

Sinee the war discussicns on standsrdisation have
taken place, and the scales of maps and charts affecting lard
operations have now been standardiged foxr the ammies of the
United States, United Kingdom, ani Canada. The object of this
standardisation iz to sneble the masoping sgencies of thes thres
coumntries to supply the Armed Foress with the maps sssantial
for military operations and %o simplify map usage, In choosing
the standard scales, due regard has been given not omiy %o the
intrinsic military uwsefulness of thoss chosen but alse to the
nature and extent of those hitherto used by sach country beth
for domestic and for foreign mepping.

The stendard scales agreed are all decimsl scales
and those of 1/M end larger are as follows:-

1
RS

1/500,000
1/250,000
1,/100,000
1/50,000
1/25,000
1/12,500

The agreem nt designates these as the scaies that shell be
used by the three powers for sll military mapping wherever the
choice iz unensimbered by consideratione of antecedent mepping
in the ersz, and as the goal toward which they shall urge zll
other mapping agenciss in arder tc fecilitate future militery
mapping: bubt it permits the continued use of existing scales
#here the disadvantages of changing scale oubweigh the advan—
ta-gBSQ

Efi’ect Uren Australm Mepping

The standsrdisstion of military mapping scales by
these thrse North Atlantic powers canmot be without effect
upen mepping im other parts of the world, and Austraiis will
naturally wich to take this into sccount when considering her
domestic mapping and her training for war,

/fOone
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COne Ynch te One Mile Scale (1/63,360)

The cne-inch to one mile scale is s6 well estab-
lished in Austreliz that a change To some other scale weuld
be difficult and might be impracticable, at least under
existing eircumstances. Nevertheless thers appears <o he
much terrain in Australia now mappsd at the one-inch scale
for which that scale is unnecessarily large and the half-
inch scale not large enough., There alsc appears to be some
terrain now mapped at 1/31,680 for which the 1/50,0C0 scale
would be sufficiently large, It seems possible, therefore,
that by adopving the 1/100,000 snd 1/50,000 scales = in
place of the 1/63,360 and 1/31,680, Australia micht ultimately
benefit, Moreover the 1/50,000 scale, being an exact multiple
of the 1/25,000 artillery scele, can be used for artillery
fire with standard equipment where no 1/25,000 map sxists, and
it has been adopted in Canada largely for that reason,

1/25,000 Soale

The 1/25,000 was originally chosen as the standard
scale Tor the artillery mep because it is the smallest scale
on which all the necessary detail can be shown with the
necessary accuracy for artillery fire, the limiting factor
being the accuracy of the weapon, It is a useful civil scale
in well developed country, but rather small, 1/20,000 being
perhaps somewhat more useful, There is very little mepping at
about this scale in Australia, but, where there is, considera-
tion sheuld be given to using the 1/25,000 scale itself or,
if that is impossible, to meking the basic survey and fair-
drawifigs in such a way that the 1/25,000 map can be mede
directly from them,

FPour Miles to Cne Inch Scale (1/253,.440)

The Four Mile scale is so clese to the 1/250,000
scale that for meny practicel purposez there is no difference,
This 'is true also of many military purposes, btut not all.
it is particularly objectionable in war to have the two scales
adjoining in the same theatre, This does not occur on the
Austrazlian continent but doss occur in New Guines, To the
north of Australia ell the great islands, from Indonesia to
Japan (except part of Borneo), are on the 1/250,000 scele,

On the Asian continent China is on 1/250,0C0, but from Melsyas
wegtwerd through Burma and India to Irag the scale is 4 miles
to one inch, From Irag westward through the Middle East and
North Africe to the English Chennel the scale issgain 1/250,000,
Tr Grest Britain the scals is four miles to the inch, and here

a change is being considered,

The territories neighbouring Australia to the north,
end many of those further afield in which she may be in?er-
ested, are thus on the 1/250,000 scale, The American Air
Force world approach charts are also on this scale, The balance
of advantage seems to lie with using it in Australias also,
A change in Australia appears practicsble, and if it is %o

Joe

2 There are many sxsmples of good meps at these seales and
some Ausiralisns will remember the 1/100,000 map of
Palestine used by them in the late war,
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be made, the sooner it is msde the better,

General Trends

These considerations have been put forwsrd, more to
prevent them being cowerlooked when policy is discussed than to
urge the intrinsic walue of deocimal sceles, Decimel scsles
go naturally with the me tric system, but can of course be used
with eny wit other than the metre. The general trend, however,
iz away from British units and towards the metric system, as mey
be seen from the recommendations of the Report of the Committes
on Weights and Measures Legislation (Cmd, 8219). For instance,
whersas the metre was illegal in Great Britain not many years
ago, it is now used for 211 the planimetric measurements of the
nationeal survey, from geodetic bases to chain surveys; ths
civil meps are gridded in metres, and two further decimal scales
have recently been introduced for civil mapping,

This trend may in the end prove irresisteble, both
because of the increasing disadventege in & modern world of the
lack of uniformity in this matter, and because nc system other
then the metric system has any chance of universal acceptance,
The chence of the meiric system itself msy seem slight at
present, but it is by no means negligible, If this trend does
eventually prove irresisteble and the metric system is universally
sdopted, a change to it will have to be made; and it will be
troublesome, The troubles will be proportional to the amount of
records and practices then vested in other systems, S0 far as
mepping is concerned, Australis has as yet done so little (as
compared with older countriss), that a chenge to decimal scsles,
and even to the metre, would be & simple matter now compared
with what it will be leter when Australia is betler mapped,
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JOINT ADVISORY SURVEY BCARD

Composition
Chairman sss a3 »se Diregtor Genersl, Ordnance Survey,
Ministry of Agriculture and
Fisheriss
Hembars a9 L vaw Di‘l”f:@t&l‘ Gf Milit&zj?' Sm&y

Hydrographer to the Royal Navy
Director of Colonial Survey

Dirgeotor of Navigation, 4ir
Ministoy

Deputy Director of Fhotographic
Operations, Adr Ministry

sechetar_f cee g s Be s Msiﬁtan’t Dj.rector Q‘f Smeys
Survey 1, The War Office

Terms of Reference

(i) To consider any Survey matter of common dntersst to the
Ministries concerned and to make recommendstions,

(ii) In perticular, to consider the following:=

(a) To keep under review existing mep and chart cover
in the light of the current economic, political
and strategic situation,

(b) To keep under review the Survey potential availsble
to meet requiremsnts of peace and war,

(¢c) The co-ordination of common user requirements in
survey maps and charts,

(d) The exchange of information about projectsd
aurvey work, and. arrangements for mutusl assis-

tance in survey projects.

(e) The co-ordination of technical methods, technical
training and design and supply of technical eguip=-
ment,

(£) The interchange of technical perscnmel,

{(g) The fostering of liaison with Survey agencies of
the Dominions,

(iii) To advise the Foreign Office on the technicsl aspects of
United Kations business relating to maps and surveys &and
on the administrative problems arising therefrom,

/SURVEY
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SURVEY & MAPPTING RESPONSIBILITIES OF DEPARTMENTS

The Ordnancs Survey surveys Grest Briteln at sll
scales; the Colonial Suwrvey surveys the colonial territories P °
toe Military Survey provides waps and seromautical cherts of
any part of the world required by the armed forces, =nd for
¢ivil aviation; the R,A.F, provides air survey vhotography;
end the Hydrographer charts the oceans, -

Ordnance Jurvey

The Ordnance Jurvey is controlled by the Ministsr of
Agriculture & Fisheries who is snswerable to Parlisment for its
asticns, Itz financisl Vo_te, however, ia quite seperate and is
acccunted for by the Director General who deals direct with the
Ireasury coa all except major policy metters and who is liable to
be celled before the Public Accounts Committes of the House of
Commons for examination on the Vote,

The responsibilities of the Ordnance Survey do not
sxtend beyond Great Brifain, but within Great Britein it i=
responsible for all surveying and mapping for natiocnal purposes
including defence, The basio scales of survsy ares 1/1250 in
urbsz areas, 1/2500 in rursl aress, and 1/10,560 in the moorlards,
The maps are published for sale at those scales, and at a variety
of smaller scales covering the whole island,

The COrdnanse Survey meets most of the mapping reguire~
ments of other Government Departments from its published series,
but it alsc undertakes separate surveys ard produses special
maps for Govermmen® purposes, For civil Dspertments these serw
vicss arve usuelly provided free but the requirements of the
Service Depertments and a Tew of those for other Departments are
provided on repayment, The Ordnance Survey draws, printe and
marketa the geclogicsl maps, the geological data being supplied
by the Geological Survey and Musewr, The mdlitery maps of
Great Britain are Ordnance durvey maps bearing a military grid
cverpriut,

The Ordnance Survey was originally menned almost entirely
by soldiers, Immediately prior to the war it was officered by
the K,E, and about 450 of lts technicel staff were serving R.E,,
the remaining 2,600 were Civil Servants many of whom were
retived 3.,BE, Since the war the milifaxy Other Ranks have been
reguired in the Army, mostly overseas, snd zo have not been
gvailable, The Ordnance Swryey is now officersd mainly by
regular R,E, officers, and the rest of the staff is entirely
civilian, Most of the young civil entry do their natiopel
military service in Survey Units B.E,, and there are special
facilities for rsgular R,E, Survey Other Ranks to join the 0.5,
ag Civil Serwants at the end of their colowr service,

- On mcbilisetion the 0,3,, whils continuing ez a
separate administrative entity, is plammed to come under the
direct operational comtrol of the Wer Office, the Director—
eneral moving tc the Wer Office as Direstor of Military Survey
with the current Director a< his Depuly, Arrengementis have

/oeen
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been made which ensure that technicisnz o the key swrvey
trades will be retained inthe Ordnsmce Survey or go to
Military Survey uwnits in %ime of war, and that soldiera,
wiiether regular or reserve, can be employed ag individuals
with the Ordnance Survey as necessary,

Colonial Survsy

Ta The central organisation for the Geodetic ani Topo—

graphic Survey of the ooleonies is contrelled by the Colonial
Office, It is finsnesd from the Colonial Development and
Welfare Fund, i.s, by the U.K. taxpayer and not from the
revenues of the Colonies comcermed, It does not supersede or
directly contrel the Survey Departments of the individusl
Colonial govermments, which remeim directly responsible to
those governments, but it assists them by ezscuting thoss
geodstic and topographic surveys of their territoriss which
are needed for plamning and development and which could nod
be done either at all or so effectively with the resoweces
at the disposal of the loccal govermmsnt,

&, The local govermments and their own Survey Depari-

ments thus remain entirely autonomous, While their largest
concern in mest casss is cadastral surveying, whish is not
undertaken at ell by the cemiral crganisation, they neverthe
less also do gsodetic and {opographic surveys of their own
territories which are, of c¢ourse, closely co-ordinated with
those of central organisstion, Co-ordinaticn end mutual
assistance is facilitatsd by the fact that the Direptor of
the central organisation is also Survey Adwiser to ths
Secretary of State for the Colonies,

Militaxy Sszrva}_’.-g

9, The Dirsctorate of Military Survey is a War 0ffige

orgenisetion heving a Jjoint and equal responsibilify %o the
Har Office and the Air Ministry for providing geodetic date,
maps znd asrcnautical charts of every part of the world where
they may be needed for the armed forces, It is also res~
ponsible $0 the Mindstry of Civil Avistion for providing
asronsutical sharts for civili use, It obtsins most of 1tz
geodetic snd topographie information from other scurces,
Thers are arrangements with Commonwsalth mations, ths U,85.4,,
znd other friendly countries, for sharing and co-crdinating
the tesk of world mspping for military purpcses.

10, The Directorate is responsible slso for the reising,

11

manning, equipping, training and fechnicsal contrel of militexry
survey units E,E., whether régular, suxilisry or ressrve,
Mot of the regular units ars at present with the forces
overseas and are making some contributions %o world mapping,

The Directcrate msintains two fully equipped Surwvsy
" Production Centres staffed by civilians, one paid for by the
War Office snd one by the Air Ministry, Both cen undertale
work relevant either to ground or to air werfare, and, while
most of The specislised work rslating %o air navigetion tends
to gravitate to the 8,P.C, of the Air Ministry, this work
does mct amount to more than = fractiom of that needed for
air warfere, The remsinder is charged to Alr Winlstry votes
urder & lump sum caloulation, 4 large amount of cartographic
work is done for the Direciorats by the Ordnsnce Sm_v on
repayment, Printing is also placed with contractors if pecess=
ary to meet exceptionsl lcads,

/4ir
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Alr Ministry

The R.,&F, iz responsible for providing the air
photography required for military mapping and aeronautical
charting both in peace and war, In addition, ss & matter
of government policy, it has bsen assigned the duty of
providing as much of the air photography needed by other
government departments as it can achieve without detriment
%o its normei duties, and this work provides good training
for the photographic units that will have to undertake sir
photography in war, All the photography needed by those
departments cannot, however, be provided in this way and some
special kinds canmot be provided at all with the equipment
available in the RA,F, In conssquencs both ths Colonisl
Survey sand the Ordnance Burvey resort to civil comtract to
gupplement the work of the R AP, In addition the Ordnance
Survey bes recently mede arrvangements with the ¥Ministry of
Civil Aviation to operate for them photographic ajroraft
garrying Ordnsnce Survey cameras and opesrators,

Rydrographic Department

The Hydrographic Depariment of Admiralty is res-
ponsible for providing charts for the mobility and security
of H,M. Ships and the Merchant Navy in all parts of the
world, o this end it organises hydrographic surveys, in
which it uses the available geodetic eand topographic surveys
of land survey organisations, It makes observations on land
to adapt this date end to supplement it when necessary for
the hydrographic purpese, In foreign waters informetion
for admiralty charts is cbtained by internabvionally agreed
arrangements for exchanging material,



COMMONWEALTH OF AUSTRALIA

Department of the Interlor,
Canberrs A, C, T,

12 3eptember,1952

The Secretary,
Department of the Army,
Vietoria Barracks,
MELBOURNE, VIG,

SUBJECT: MAJOR GENERAL BROWN'S REPORT ON
ARMY SURVEY AND MAPPING ACTIVITIES
REFERENCE: YOUR A240/1/13 (81) DATED 29, 8,52

it is considered that existing differences of opinion in the
interpretation of some of Major General Brown'’e recommendafions would
be slimipated if slarifisafion were sought from the CGeneral himself,

2, Aceordingly it would be appreciated if he could be asked whether
i% was his intention fo advise,in respect of the pesce tims mapping of
Austrselian Territory.

(2) That the Austrsalian Survey Corps should survey and map
such areas a5 the General Staff consider vital and of
which surveys csanct ctherwise be obtained (paragraph
32 (£) refers),or

(b) that the Royal Austrslian Survey Corps should sssume
a wider responsibility ineluding the whole production
of & ngtional series of a 1 mile and 4 mile maps in
addition to the aeronsutical charts at present being
produssd by the Department of Interior (Paragraphs 55
to 60 refer).

K
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A240/1/13 66
7 OCT 1652

Australign Army Starff,
Canberra House,
LONDON.

EEPQRT BY MATOR-GENERAL R,11.BROWN, CB, GEE. FRICS

At the request of the Australisn Governmeni,the United K;ngdom
suthoritiss wade availsble the services of Mgjor-Gensral E.Ll.Brown,
Dirgctor Gensral Ordnance Survey of Grest Briiain,to advise the
Minister for the Army on certein aepecta of the Royal austreliasn Survey
Corpe and %the co-ordination of nationsl mapping.

2, The High Commissioner for Australls,LONDON,forwarded s oopy
of General Brown's report to the Minister for the Army under cover of
g latter dated & January 1952.

5. The report was referred to the Prime Minister,whose Department
subseguenily sonvened an Interdepartmental GConferemce held an 8 September
1952,

L. The Department of the Interior in s memorandum,N.M.201,dated
12 September 1952 hss reyuested this Depsrtment %o obtein from Genersl
Brown some elarifi-cation on certgin gspecte and it is demirsd that a
copy of the Dept of Intericor wmemo be referred to Msjor-General Brown
for his remarks,

: R.@.Follard,Colonel,
Director of Military Operations and Plsns,
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TELEPHOME : AUSTRALIAMN ARMY STAFF,
WHITEHALL 2701
CANEERRA HOUSE,
=+ = (SR e - 85-87, JERMYN STREET,
-" B I L] -
In reply please quote.... ( 71W/5/1) 1 2 9 1 0 L AR A

/3 Nov 52

Army Headcuarters
Victoria Barracks

MELBOURLE S,C. L.

REPORT BY MAJ-GEN R.L1.BROWN,CB, CBE, ERICS
Reference: AHQ A2L0/1/13 G6 of 7 Oct 52

The enswer received from Maj-Gen BROWN is as follows:-

"I do not think that the two parts of my
report to which your efer are contradictory and
I will try and explain how that is so and the
interpretation I had infended %o be put upon them.

"The report needs tp be read as a whole. In
para 25 I have said that the mapping of Ausiralian
territbrmy ought to bes freated as a single problem
and be the responsibility of a single authority;
and I have gone on to indicate there how the various
existing authorities (particularly the civil and
nilitary Commonwealth authorities) might be brought
together to achieve this end. Incidentally I believe
the course supgested is the besi if not the only ro=zd
to salvation, as I have said in paras 26 and 27 with
perhaps insufficient emphasis.

"I then go on to discuss the evolution of
military surveys and to indicate the large part
the Royal Australian Survey Corps has already ftcken
in the mapping of Australian territory for national
purposes. 1 then discuss the functions of the
Royal Awralian Survey Corps and you will notice that
amongst these are some, particularly (a) and (b),
which cannct be carried out unless the Royal Ausfral-
ian Survey Corps has enough scope for-doing so; and
the only practicable field in which that scope can be
found is the general field of national mapping. This
is mede clear in the next paragraphs 33-35 where I
indicate in principle, but not in detail, the best
programme of work fto be undertaken by the Hoyal
Australian Survey Corps for defence.

"In para 3 I dispose of ,the second and third
main questions of the t erms of reference and again
press the solution proposed in paras 25.

"The rest of the report, up to the summary,
deals with certain special,items on which comment
was particularly invited in the terms of reference,
and they are dealt with one by one. TItem (c),
which T:deal with in.paras 51-61 covers the "align-
ment of activities in the production of national
map series at medium and small scales,” I list the

JTactors
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factors on which this alignment depends and

sgy that this alignment is a fairly simpls

matter if all the agencies concerned are directly
controlled by a blnale authority, but that if they
are sutonomous it becomes much more diff icult,

in which case iheir respeétive reSponsibilities mist
not be allowsd to overlap im any way. This over-
lapping of responsibilities is a theme recurring
throughout the report and its cure is indicsted

in para 25. T note (para 53) that in the a bsence

of a cure I cannot hold out much hope of materisl
improvement to the present alignment of these
activities, but say that nevertheless some improve-
ment is possible; and T proceed to susgest, inter
alia, that the whole productlon of the One mile

to the inch map and of the “our mile o the inch
map, including the b asic surveys made at ihat

scale for aeronautical charting, should oe the re-
sponsibility of a single asgency and that thal apgesncy
should be the Royal Austrsalian Survey Corps.

"T do not think, therefore, that the two
passages of the reporf guoted are in conflict,
though they may appear to be so if t sken out of
their context, and I hope what I have said makes
dlear the intention of each. If I were to bring
them fogether I would state them somethingas follows:-

(a) 1IT a single Authority is set up as
described in para 25, borne con a civil
vote and conforming to all the other
provisions of fhat paragraph, then ihe
Royal Australian Survey Corps will ipso
facto play an essential and impor tant
part in it, by r ight under para 25(f)
and by invitation under para 25(g). In
that event those surveying and mepping
operations of the Royal Australian Survey
Corps that are borne entirely on the
military vote should be confined to
such matiers as lie outside the purview
of the Authority, for instance "mepping
such areas-as the General Staff consider
vital,.....and of which surveys cannot
otherwise be obtained" (para 32(f) refers).
They should not be allowed to overlap
those of the Aunthority and in this regard
the t erms of para 25(d) should apply.

(b) If no such authority is set up (or no
reorganisation made having similar e ffecis)
then the Royal Australian Survey Corps
should widen its responsibilities fo
include the whole production of a natiocnal
series of 1L mile and 4 mile maps and the
basic surveys at those scaleés required
for aeronautical charting (paras 51 fo
61 of the report refer).

/1%
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"It is just possible that mwy use of
the word "Authority" in para 25 has led io
misunde rstanding. By this word I mean &n
organisation, under a man responsible for
his administrative, e xecutive and financial
actions to a minisfter, which could command
the primary sllesgiance in the sphere of
national mapping of a2ll its permanent members
and those tewmporarily assigned to it or work-
ing for it as its agents. I was not envisag-
ing an euthority which would confine itself
to the allocation of tasks and the allotment
of money to agencies whose primary allegiancs
in the sphere of nat ional mapping was owed
elsewhere. I think Authority is the righi
word to use and there &are many precedents for
its use in this sense. The meaning 1 intend
is implicit in para 25 but if it has led to
misunderstanding if may need this mueh ampli-
fication, I might have used the words
‘Organisation, Commission, Board, or Body, but
T do not think any of these fit gquite so well
as Authority. The general duty of the Authoriiy
would be to provide an e fficient, adsquate,
gconomical and properly integrated system for
such surveying and map-and-chart production
of Australian territory as may be necessary
in the gemeral interest.

"T hope this explanation will clesr away
any doubts about the meaning I Inftended the
report to convey. I hope also it will facilitate
the endeavours being made in Ausiralia &o improve
the organisation and stimunlate the progress of
mapping.” :
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