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1 mn directed by Mr. »ecrﬂm Amery O
acknowledge the recelpt of your yétrer 015, oF
the 1st arch, 1926, and to transmit b0 YOu, for
the information of the governors’ Oon!srmtn, the .

M acconpany ing copies of correspondence with %he Alr
- o M1pistrTy, togetber with & copy of & memorandun DY
' J Colonel B. St. Je L. finterbotham, ¢ Baley De5:0en
M 2,8,, the Chairwan of the Alr Gurvey ggmmittes, OX
Lhe supjact of the possibllity of Gonducting
t.opognphical surveys in fast Africa by means of
aerial p’twtosrapw. '
2. 1 undmhm that tm memorandum prepared
by

THE SECREFARY
wmmck O EAST AFRICAN SOVERMORS,
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'Mim servant,
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¥ill you please tm@he Chairman, Celonial

Burvey Committee, for nig letter X.¥,11786/26 of 10th instant,
enclosing & !/62,500 sheet (F.8. X0.203) of Nigeria, whieh I~
have passed te the gubsection concerned, /

Regarding our telephone conversation of Saturday,
1 would confirm the figures given.

For a series of years prior to 1900, topography at
1 m./1 m. in India cost on the average £2.28 gu square mile.
This does not of course include the sost of the Great
Triangulation of Indis, but it does, I think, inelude the cost
of secondary triangulation.

For & series of years prior to 1800, the cost of
the 1/62,600 map of the United States aversged £2,06 per
square mile, where in eneral,. the main trig. was not that of
the Geological Burvey t'hich doee the topo.), but of the
Coast and Geodetlie Burvey. ¢

By Colonel Winterbotham's admittedly rough rule,
£2 on the "l-inch® is 10/- on the "{-inch*, which latter i8 a
figure in the npent-Book of Topo. Burvey".

¥We may take it, then, that & standard coet on the
leineh scale before 1900 was £2 a square mile. I have not got
the post-war figures, but think it unlikely that the average
coet could now be less than £2,10,0. per square mile and I
that £3 is more likely,

By




Lo~

By standard cost ] mean a falr average; weé must

exclude the ideal conditions of South Africe on the one hand,

and the excessive cost in Malay Jungle on the other.

Now to turn to Air Survey, I think we may lay down.

certain prineiples as axlomatic.

(1) Air survey is more rapid perhaps by 50% in saome
cases to 200% in others ?

(2) The photoe form a permanent'record, utilizable
at any time,

(%) The photoe give infinitely more detail - in
general - than & plan®table map. The exception is
that of forest, where contours must be presumed to
gome extent and ground detail is frequently obscured
by foliage.

The photos trhemeelvee - Iin the abeence of any
map - indicete the situation and nature of rock
outcrops which, if small, often the topographer
himeelf d$84nct see and which, if seen, in any case
he could not interpret. The eame remark applies
more or leee to Bpecial trees or valuable timber,
to emall glades, caverns, habitations, ponds, and
the like which even & good topographer may miss in
undeveloped country.

f4) 1In certair casee - take the Nile Sudd as an
example - air photography forme the only possible
economic method of mapping the area.

15, BEven if the ground ccntrol bve exiguous - Bay &
point every 50 milcs - & map may be made to Show
all tke ground features, which, though not in exact
poeit.on - may errore of position of 4 mile at
timee - will be sufficiently good for all purposee

of
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of preliminary development and which ‘can be rendered
cadaptral when further controls are dlater &
introduced for the revision of the eame plates, if the:
delay is not spreed over too many decadee. i

views, subject to contradietion where they can De

- i
you understand af course that these are personal |
contradicted. 3 ’

H

yours very faitnfully,
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‘encloging a copy of one Trom the Becretary of the |
African Governors Conference. The guestion was th

‘m‘dml. 1998
O

<+ On_the 31st April,}926, you wrote me & Le

W - 0F i takd B Aerial
i L BERD  LE

< £ o ‘ S
At the'end off letter you maid that you ha
asked the Alr Mintatry to"get in touch with the £
Burvey Committee about the matter and gaid that no dow
I would hear further from the Air nmm»{. .. The file war
therefors .put away #%th the idsa of bringing it Formard |
when we did hear from the Air Miniztry, and this we Nave
never done.

McCaMy, however, let me kaow to~day that you
were waiting for an answer, and I must apologise for th
delsy wnich has been due to the above causes.

As it ie just possible you may like a report on.
the matter kept eeparate from perasonal correspondence,
I attach te this letter a memorandun on the propesal .

Yours sincerely,

&

Colonel, G.S.

W.C. Bottomley, Esq., C.M.G.,
Colonial Office,
Downing Streect,
8.W.1.
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Memordndum on the proposal considered by the Governors ;

{

3

,_.“Confe‘;'ence in hst; Africa to employ Aerial Photography

in the Suryeys of Bast Ai’z:‘ivaa generally.
" . Ny \‘:. .

¥ ,..--.----.-5-“.-. . ot

K1 a #

1, It 18 assimed in this nemomdun that dota@h Ny

regarding the Britieh Companies 'ho are prmred to

phmtograpn for Survey purposes have been lupplied by thd

Air Ministry. No mention is made then of any specific

organizations or Companies in what follows.
2. There are & uﬁldcrqble number of methods

of surveying for maps, The best economical cnolce of

method is determined by the following facters:s 4
(a) The nature of the country. !
(b) Tne scele at whicn the mep {a to be published. }
{c) The mccuracy wnich is required«
(4) The time availavle.

The first of thege factorse implies that it is impossibdle

to Adiscuss Bast Africe as & whole, and it would be

unsound to specify any particular metnod as suitable

throughout. The last three factors are those which

-
N
=
4]
D
=g
(=]
-
"
(S‘\D must be dictated by the polioy of the colony or nountry
XQ in question.
Dependent on tlbese factors the choice of the
3 Proper metnod requires the experience of @& trained

(ﬁ surveyor to dectde, and it is not evident how a dacision
can be come to in any broad sense without & thoerough
1nveﬂ.ie,ation by the technical experts conou‘nod-

3 Survcy by any of the utabli-hed ground
methods may be taken to Tun from £1.158. to about £15. ¢
per square mile at the 1" acale. Very ronghly th.

+/cost
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cost by; ground methods WRY ve takep to-rige in

pvoportion to tne scale. Thue foi ‘s map at 3" to -thé

M}e the cost would pg three times the sbove quoted

smou.dt. -Bpeaking very broedly of Eest Africa there ie
ptobahly,o‘vary large area winich would fall within thé
gapiest class and ghould, therefore, De surveyed al the
ecale mentioned for the sum quoted. 1t ie to be noted
( that tajs estimate includes the cest of the triangulation.
( lnecesarry for the execution of the subsequent topography
4. The cowst of surveying from ai‘_"b_’gotographl
does not rise, as far as we can establish, directly
acoordingly to the scele. Its most economical sonles
are probably petween 3n and 9" to the mile, and although
at smaller scales than the 3" and at larger scales inen
the 9" it mey still prove economical in prectice, it
would only do 80 if the nature of the country made
ground survey aifficult.
5. Thnose points wnich tell especially in favour
of surveyinyg from sir photographs are therefore a8
follows:-

(a) The snorter tne time allowed the more useful 1is
this method.

(v) The lecs accessible a country is on the ground
the more does it pay to survey from &ir
choto: raphe

(¢) Generally speukine, air protosraphy will offer

1&‘:‘ distinct advantaces tor medium scale mapping.
. &
‘ 6. As regarde tne actual costse eptavlished in
practice a few points may be quoted. The cost of air

photegraphy !for the survey of the Irrawaddy Delta was
£1% per square mile. This wae <0t the cost of the

survey and considerable addl tional sums were sxpended

i



_“in ground work and ;lh~hhe au-bsequent compilation.

‘The survey of the Miri Qil Fielda worked out betvqnn

£7 . and £8 per square mile, and that undenta.k,en for,

i 3 .
" Barswak Go\ufnment -in. cost probab}y eltgmy leu,_ L;a".f,

about £5 or £6 per square mile: “the nld:loh. utimﬁ._
hitherto give for any extensive operations on th. G

ig £3.188. per squar. mile for & survey of the coastal
pvelt of Wigeria. the cost of pho tography ie falling in
view of vetter methods of navigatien and better cameras,
put it is not likely ever to fall bvelow £3 per agquare
mile, to which must be adm@me cost of the ground
control and of any other ground work wiicn ie requisite
for the map- -

All the above BuUrveys were for s scale of 1% ta’
the mile. 1f we are to turn 1o vigger surveys, eatimdtes
of from £16 to £20 have been given for the photography
per square mile for mepping at a scale of 12" to the mile.
Additional to these coste must ©e reckoned a more
extensive ground control than for smaller scales and
probably more additional work upon the gpound.

7. Intermediate, between the two sume quoted in
the last paragraph, would 1ie the cos? of an extremely
rapid and not very precise survey of mining qonceaeiona
and areas of peculiar mineral or industrial gignificance.
Such surveys might bve well worth the price on account of
their speed. ‘

8. 1t is evident to the tecnnical mind that no
general dedision can be come to in tnie matter wi thout
carefully wei-hing the pros and cons for each particular

type of country, put taken as a whole it is obvious that

/8




lupypsing that 'u‘iere reqnirud to ‘enta’bliah the

& approximate papiuone of Bcrub or forest belts, eiﬁhqr

with a view to praventing the spread of the tsptne t’ly,
or fo:r any ot.hex reason, thig could be done from an
aeroplane rapidly and satisfactorily upon any exiatins
meps, probably without necessitating ’l“gcgraphy at all.
Again, the practical experience of the surveys of cmads.
has shown how useful and how econeidcal can be the use
of aircraft for reconnalissance,for geodetic pufposu,
for the transport of observers and inetruments, and for
the provisioning of distant camps .

In my opinion, therefore, it snould be
considered as a problem for the whole of Eest Africa and
in the light of acquiring a certain amount of flying
power to aid in the survey developnient of these colonies.

In my opinion it saould not be considered in
the more .eneral light which has been proposed as to the
definite laylng down of one unifdfmna; of survey
throughout Bast Africa ,which mey be quite unsuitable to

individual cases.
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AIR MINISTRY,,
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' - and the following number quotpd &

2 sd o
686296/26/3,.8.

( May, 1926,

sir,

1 am commanded by the Alr council to mefer te Colonial

Q/",M“CG letter of 21st ultimo forwarding & copy of a letter from
{
209

the Seoretary to the Conference of Governors of the British
Bast Afrioa pependencies with regard to the possibility of
carrying out topographical surveys by means of air photography.

2, 1 am te state, for the information of Mr, Secretary
Amery, that the Gouncil have been in communiocation with the Air
survey Committee who have, they umutmd, also received & copy
.k of the letter in question. The rvations of this Committee
£ will be transmitted in due course.

’ . °oa, In the meantime, L & to offer the following reumarks
, - on points arising in conneetion with the Colonial Offlce
memorandum which accompanied the letter under reference.

4. The figure of cost of the air survey of the Irawaddy
pelta was exceptionally nigh for the reasons that the area was
small, @ complete expedition had to be organised ab initlo for
the work and a large part of its capital cost charged te this
single operation. ¥evertheless, the cost was only approximately
nelf that eatimated for a survey by ground methods, the results
were more complete in deteil and the maps were finished in about
one-third of the time necessary for a ground survey. In
addition valuable data as to the condition of the foreat reserves,
which could not otherwise have been obtained, was secured.

10 AUG 978

The survey of the Tenasserim Forests, ano ther
4ifficult area, was carried out by the same firm for 2 per
- square mile and two further air surveys in Borneéo have been
completed by them at progressively reduced rates.

[
$ 5. Tt is undoubtedly true that there are territories,
]‘V:, peculiarly suited by their nature to ground survey methods, where
a topographic survey »f the standard normally required in the
colonies can be produced more cheaply by ground than by alr
—~. methods. The justification for an air survey then rests on two
é possidle factors:-
b (a) that the territory is of such value as to necessitate
the greater detail and more permanent record of .the
LA air photographyf 46 obtein this detail by ground
A A /2 methods would cause the cest to exceed that of an air
survey. In this connection it ia pointed out that
the photographic record remains true for somejyears (4in
‘some cases for a long perigd of yeaxrs) and provides &
vasis for the possible future expansion of the mapping -
programme without additiaenal oong'ﬁlux‘i_.io expenditure
in the field, = This ie particulasgly the case when &
survey on a scale larger shan the normal topographict
scale is required for tne purpose of mapping propert
boundaries, . £

The Under Secretary of State, i : oy
Colonial office, .
l‘B.W.l.

W y . i




‘ aw
(p) that phe ecopomic cenditions are suchy
) necessitate tie greater speed of the alr sury
and to'warrgnt the additional comt ihvolved,
e.z., when development work is being undertaken,

&, An illustration of the first advantsgé has recently ® .
veen afforded by the experimental operation, carried out for
the grdrance Suricy Department, to test the practicability ef -
revi=ing ordnance survey maps by nmeans of aerial Photography.

An area of 50 square miles rear Eastbourne was
p.ctographed on a scale of 1/5,600 (approximately) for the
revision of the 1/2,800 Ordnance Survey Map, While it 1g tao
early vet to give definite redults, there are indications of a

ecited advartage being afforded by the air method in surveying
tuwns and closely developed areas containing a great amount of
In such cases the cost of obtaining the detail by
hegds is high while the cost by air photography
remaina practically the same as in cpen country,

In putting forward this i{llustrajf§on the Couneil
realise that it relates ts 8 type of surveé¥ rarely required in
ti.e Colonies, but the principle of relative costs remains true
inoany country and for scales of a different order.”

p ”

7. The Council understand that the local survey staff ‘:;,ﬂ"

in nizeria ceonsider that an air survey of the region around Ld®
vAYn, where it is a question of surveying property boundaries b

in a densely pcpulated and highly valuable territory, would be ! EAd

stified on similar grounds, Ao Yr, Amery is aware, Major ! Ll

rrar-Patrick of the Alrcraft 4perating Company is at present |
vt a viglt to Nigerim in this connection and on his return the
‘gunicil may be ir a position tu offer furtrer observations on

ese particular proposals,

3. Tie derand, wiich 18 understoud to be pressing, of
enios1ata in Yiveria for some form of topograprical map on
‘ch 'y plot the res.lt of tueir surveyn would seem to point
woa Justification of tie expense of an air survey there on the
econd count [para, § (%) above), and this may also be the cane
‘aew..ere, =,r., in Nyasaland. Even an unrectified photographic
woxli 0! valae for sicn a purpose, showing as it
on of outcrops, otherwise liable to escape
foriing tie geologist a map sufficiently
purpose,
£ were impoesitle to carry out a triangulation
vtz wtilising the photogruphs fortnwith for precise
ses tney could be stored for use ir this way at a
A te and woull be of considerable assistance
-.rveyor wien the actual triangulation was

A,

A Staterent i3 erclosed nrerewith for WMr, Amery's
nowins the :ost of various air surveys which
~eern undertaxen, In sowe instarnges thedetails of )
¢ furrisred on :.e understanding that they would be !/
as confidertial, '

I+ will be noted t..at the United States Geclogical
Survey Depar-ment have, as a result of the experience they
nave gained, decided to give preference in future to air
photegraphic methocds of surveying,

1o0.
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k) ‘thet' phe ecopamic cofiditions are sucHi &l ‘ta.
sy necessitate .tle greater spesd of the afr survey
and to"warrgnt the additionml copt ihvolved,
e.g., when development work is beling undertaken,

6. An illustration of the first advant&ji‘hns recent]
Eeen afforded by the experimental operation, carried out fory
Lhe‘o;duance Survey Department, to test the practicability pf
revising ordnance survey maps by means of aerial pho tography.

_An ere of 50 mquare miles rear Eastbourne was
pletographed on a scale of 175,000 (approximately) for the
revision of the 1/2,500 Ordnance Survey Hap, While it is too
early yet to give definite refults, there are indications of &
decided advartage being afforded by the air method in aurveying
towns and closely developed areas containing a great amcunt ofv
detail, In such cases the cost of obtaining the detail by
eround methods is high while the cost by air photography
remains practically the same as in open country, -

In putting forward this illustration the Council
realise that it relates to a type ¢f survey rarely required in
the Colonies, but the principle of relative costs rémains true
in any country and for scales ¢f a different order.”

7. The Council understand that the local survey staff
in Nigeria consider that an air survey of the region arcund
YANO, where it is a question of surveying property boundaries
in a densely pcpulated and highly valuable territory, weuld bve
Justified on similar grounds, As Yr, Amery is aware, Major
Cocrrarn-Patrick of the Aircraft fperating Company is at pr;ucnt
vroa vielt to Nigeria in this connection and cn his return the
"ouncil may be in a position tu offer furt.er cbservations on
these particular proposals,

2, Thie derand, wuich 18 understoud to be pressing, of
cecliosiate in Niperin for some forum of topograprical map on
hich to plot the re=.lt ot their surveys would seem to point
v a justification of the exp e of an air survey there on the
second count (para, § (%) sbove), and this may also be the case

laew..ere, e,r,, in Nyasaland, Even an unrectified pliotogra, .

,
cealr would be of value for such a purpose, slowing ms it
17 t.e position of outcrops, otherwise liable to escape
r and afforiing tre geologiat & map sufficiently
te four his purpose
1f it were imp le 1o carry out a trianpgulation
a view tc utilising the phlotographs forthwith for precise
‘poses trhey could te stored for use ir this way at a
late and would be of consideratle assistance
-.rveyor wren the actual triamngulation was

enclosed nrerewith for Mr. Amery's

208t of various air surveys which
nstar.ces thedetails of

tanding thet they would be [“

1% will be noted t.at the United States Geolcgical
Survey Depar+iment Have, as a result of the experience threy
heve galned, decided to give preference in future to air
photographic methods of surveying,

10.

g \9q

10. Although as explained in paragraphs 5 - 8 above the
Bouncil consider that there are comditions which render the
adoption of air methgds advisable on economic grounds in
coumtiry qg an open type they 'agree with, the View expressed by
Mr, Amery ‘in’ paragraph (1) of the Colefifal 0ffice Memorandum. /
that the most useful role of air photography a¥% the pressnt ™™
stage is in the survey of country which ie diffiecult of wcoess
to the ground surveyor. LR

The Irawsddy Delta, referred to in paragraph 4 above,
and the large areas in Canads which are being surveyed by means
of air photographs are instances of such diffiocult territories.
It may be mentioned that in 1924 the Royal Canadian Alr Force
photographed approximately 40,000 square miles and in 1926
approximately 60,000 square miles of territory for survey

purpeses,

It appears to the Council that there are probably
many areas in the Colonies of similar type and suffiociently
valuable to justify their survey by theemly practicable method
which exists. Y

Pl

11. with regard to paragraph (ii) of the Colonial gffice
Memorandum, British air survey companies are prepared ta include
the work of triangulation in their tenders, if this is désired.
An indication of the inclusive cost may be obtaimed from the
figures quoted for GASPE in the enclosure hereto. As regards
the estimate of £30,000 for converting the phetegraphic mosale
into a lettered map, the Council have no data available for
cheoking this figure, but such & sum seems extraordinarily high.

12, grom foregoing observations Mr, Amery will have noted
that, as regards paragraph iii of the Memorandum, the Ceuncil
agree that the normal cost of ground survey in the interior of
Nigeria is probably less than that of an elr survey but they
suggest that the special factors referred to in paragraph B
above may justify the employment of the air method,

13. The mentlon of extra cost in paragraph iv of the
Memorandum presupposes that the reference is to the survey of
areas, such &s Northern Nigeris, which are pecullmrly suited to
ground survey methods, and not to areas such as the Irawaddy
Delta where the cost of air survey has been shown to be
approximately half that by ground methods.

with regard to canada, while the existence of the
Royal Canadian Air Porce and ite employment cn survey work may
nave conduced to the development of alr survey in that Dominien,
the fact that certain of the Provinces employ comrerciel aireraft
firms for such work indicates tbat the authorities there share
tre views of the U.8. Geplogicel Survey Department as to the
value of using aireraft for this purpose, spart from the fact
that machines are already avsilsble there for ctirer purposes,

1 am,
Sir

'Your obedient Servant,
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saving over the latter of

their experience of air and ground methods,

that the

The United States Geological Survey estimate, as s result of

former shows &

from 350 to 76f in coet and 50% in time.

They have therefore decided to give preference in future te the air
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