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£

PREFACE TO THIRD EDITION.

1. This book has been compiled with the object of
providing pilots using the air route between Cairo and
Baghdad, with a concise, and at the same time adequate
compendium of instructions, orders and notes of general
information which can be easily handled and referred
to in the air.

2. Pilots should make every endeavour to embody in
their copy of this book any subsequent amendments which
may be published from time to time.

3. Officers should include in their reports, records of
any errors or omissions in this publication or any changes
in the track that they may notice, as well as any fresh
information they may discover. Such new information
can then be included in future amendments or editions.

4. In consequence of the great length of the track,
the severity of climatic conditions, the lack of water, the
enormous extent and uniform appearance of the desert -
and the uncertainty of the weather in this area, a very
detailed organisation has been found necessary to ensure
the safety of aircraft and pilots undertaking the desert
crossing. It is only by strict adherence to set procedure
that difficulties can be overcome and the security of
pilots assured.

5. This book has been compiled, therefore, with the
object of assisting pilots in every way, without harassing
them with endless special orders. Every effort has been
made to foresee the more probable misadventures which
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may arise, but it is realised that it is not possible, or
even desirable, to try to provide against every possible
contingency.

6. Where such contingencies are encountered, pilots
may rest assured that if they act in accordance with
the spirit of these instructions, and if they display
initiative and resolution, their action will always be
supported.

7. The success of the route rests more in the hands
of pilots of aircraft operating on it than in the hands
of those who are responsible for its inauguration and
maintenance. e
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" PILOTS' HANDBOOK
| 'OF THE |
CAIRO—BAGHDAD ROUTE.

- PART I—GENERAL.

1. The opening of the desert route between Amman
and Baghdad was definitely decided upon at the Middle
East Conference of March, 1921, when the Secretary of
State for the Colonies, the Chief of the Air Staff, and the
local army and air force commanders met at Cairo for
discussions prior to the inauguration of the Middle East
Department of the Colonial Office.

2. The objects of this route were set out as follows :—

(i) A link in an air chain of imperial communi-
cations between Europe and India and possibly
further afield. | | |

(i) A line of rapid reinforcement from Egypt
or Palestine to Iraq both for aircraft and personnel.

(iii) A’ means of rapid communication for service
purposes by means of regular flights.

(iv) A form of training in long-distance flying.

3. The track was constructed by survey parties sent
out from Cairo on the one side and Baghdad on the other,
and to render the track as conspicuous as possible, the
wheel marks of heavy Crossley Desert tenders and Rolls
Royce tenders were employed. -

4. Auxiliary markings in the form of ploughed furrows
added to the visibility of the track. By April, 1922, a
series of landing grounds had also been prepared along
the track at average intervals of twenty miles.

5. All these grounds were conspicuously lettered in the
Cairo zone and numbered in the Baghdad zone. The
grounds from Amman to El Jid were lettered eastward
consecutively “C” to ““ R’ (with the omission of *“ B,”
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“I” and “ Q") whilst the grounds from Ramadi to
El Jid were numbered “ I to “ XI " in Roman numerals
westwards, El Jid being No. XI. Ground number eight
was, however, marked in ordinary numerals, thus “ 8.”

6. A new landing ground named ‘“ B " has since been
prepared and marked at Kasr Kharana, and there is
now a track between a point marked ‘ arrow  about

five miles east of Kharana on the car track to a point

marked “ 475’ south of Azrak.

- 7. A number of whitewashed arrows clearly visible
from the air have been made on the railway track at
the stations north and south of Ziza pointing in the
direction of Ziza and at Ziza itself a large “ Z " has been
whitewashed on the railway lines.

8. Middle East Command is responsible for the track
up to and including landing ground “ D.” Iraq Command
is responsible for the track up to and including Rutbah.
Between “ D > and Rutbah the responsibility for salving
and assisting aircraft rests with the unit to which the
aircraft belongs. '

9. Egyptian local time is two hours ahead of G.M.T,,
Iraq local time three hours. All messages are sent G.M.T.,
but pilots should alter their watches at Amman. This is
particularly necessary when flying East, as when reaching
Baghdad pilots will have one hour less daylight remaining
than at Cairo. \

10. Amman is the intermediate port and refuelling
base. Ziza, which is situated on the Hedjaz railway
twenty miles south of Amman, is now used only as an
emergency landing ground with no stocks of petrol and oil.

11. Where the type of aircraft allows, a non-stop flight
from Amman to Ramadi or vice-versa is desirable. When
a non-stop flight is not possible, one of the desert landing
grounds is chosen as a refuelling point. For this purpose,
petrol dumps have been established at landing grounds
“D” and “V” and at Rutbah. ‘ Imperial Airways ”
fuel is also available at landing ground “B " on emer-
gency, but the necessity for its use should seldom arise.
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12. Ramadi, which is 63 miles west of Baghdad, has a
good surface of gravel which renders it almost immune
from becoming unfit after heavy rain. It is 160 feet above
sea level, and slopes very gently down towards the
northward. It is bounded on the north by rough ground,
i.e., graves and mounds; and on the south and south-
easterly sides there are lines of trenches a short distance
away. The landing ground is clearly marked all round by
square slabs of whitewashed cement, which do not

project sufficiently above the ground to be harmful to
tail skids.

13: The valley of the Jordan and the Dead Sea is
separated from the Iraq Plain by a broad elevated tract
which forms the northern portion of the great tableland
of Arabia. At the place where it is crossed by the
" Cairo-Baghdad air route, this tableland has a width from
west to east of about 450 miles and an average altitude
of 2,000 feet.

14. The western escarpment of the plateau rises
somewhat abruptly from the valley containing the
Jordan and the Dead Sea, and its apparent height is
increased by the low level of the Dead Sea which is some
1,300 feet below sea level. The eastward slopes, which
bound the Iraq Plain, are much more gradual, and the
escarpments are comparatively insignificant.

15. The highest portion on the track is 3,350 feet
above sea level ; this point is situated only some eight

miles east of the beginning of the ascent from the Jordan
Valley.

16. For some twenty miles eastward from the western
edge of the plateau the belt of country called Transjordan
is deeply incised by the valleys of numerous streams
draining towards the Jordan and Dead Sea.

17. Further east the plateau surface consists of rolling
uplands with shallow depressions ; the principal of these
depressions is that of Azrak, the floor of which is about
1,600 feet above the sea.
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18. As the Iraq Plain is approached, shallow valleys
draining north-eastward are passed, the principal of
which is the Wadi Hauran. This wadi crosses the track
at Rutbah. The eastern valleys are devoid of running
water except for short periods after rain, and are much
broader and less deeply eroded than those that drain
into the Jordan basin. -

19. Though the eastern three-fourths or more of this
plateau are more commonly styled the ‘ Syrian Desert
on maps, only a very small part of the surface has a truly
desert character. It should rather be described as
steppe; for, even in the very heart of it, there are
immense tracts of good grazing ground for camels and
sheep, and though there are some bare stretches, especially
in the volcanic area, it is seldom that a traveller finds
himself at a spot where no vegetation isin view. |

U
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PART II-GENERAL CHARACTER OF THE
GROUND.

21. Except where overlaid by basalt sheets, the
rocks forming the plateau are almost entirely of lime-
stone. A few beds of sandstone are associated with the
limestone near the middle point of the desert route. The
limestones contain an abundance of flint and chert and,
where the conditions have been unfavourable for the
formation of a covering of soil, the surface is strewn
with flinty gravel produced by the disintegration of the
rock and the superficial removal of its softer constituents.

22. Only in a few places along the route is the ground
so soft as to present serious difficulties to car traffic.
The soil-covered tracks are in some places cultivated,
especially in the neighbourhood of Amman, where there
are extensive cornfields ; in other places they support a
growth of grasses and small bushes.

23. For a forced landing, flat gravel is safer than bush-
covered ground and usually the darker the flints are in
colour, the better is the surface ; but care should be taken
in the air not to mistake dark basalt boulders for dark
flint gravel.

24. Fortunately, the basalt country, indicated by
spemal marking on the map, is confined to a well-marked
region extending for about one-eighth of the whole
journey from Amman to Baghdad.

25. When a pilot in the air is in doubt whether he is
inside or outside the basalt belt, a point worth noting is
that car-tracks usually show up much more clearly and
sharply on dark gravel than on the basalt boulders.

26. It may further be remembered that it is rare that
a tract of basalt boulders is free from bushes growing in
the interspaces, whereas flat gravel stretches are fre-
quently devoid of every trace of vegetation. If green-
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stuff is totally absent from a dark-looking tract, it is
more likely, therefore, to be good gravel than anything
else.

The Basalt (Lava) Country. (Azrak to Ground ‘‘ H »°).

27. Basalt is first encountered on the eastward journey
near Azrak about seventy miles east of the Jordan, and
from there onwards it caps most of the hills which rise
from the plateau for a distance eastwards of some
eighty miles. The basalt is a heavy dark rock of great
hardness which weathers into large boulders.

28. This basalt rock is the chief obstacle of the
journey. Originally spread as a thick sheet over the
limestone, it has in the course of ages been broken up
in the interspaces between the hills. These spaces are
covered for many miles with a rough paving of basalt
boulders, often more than two feet in diameter. Some
of the stretches of boulder are half covered with bushes
growing between the stones, and, from the air, they have
a deceptive appearance and are likely to form a trap
to any pilot who may be forced to land on them.

Mud Flats.

29. A remarkable feature of the Syrian Desert, especially
in the basaltic region, is the presence of extensive mud
flats. They occupy very shallow depressions and are the
result of evaporation of drainage water loaded with sand
and fine reddish-yellow mud which has collected in the
depressions after rain. They are often several miles
across, with a perfectly flat surface, and when thoroughly
dry they are excellent for car travelling and provide good
landing grounds. They have also the great merit to
pilots of being very conspicuous from the air, owing to
their sharp colour contrast with the dark country sur-
rounding them. When they are wet, as happens after
rain, these mud flats are of course unsuitable as landing
grounds or for cars, but they dry up very quickly after
rain.
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30. It is noticeable that the mud is of a decidedly
darker colour when wet than when dry. This change
of colour, when the mud is drying, is a valuable criterion
whether a particular mud flat is safe to land on or not,
when no water is visible from the air. If a mud flat
on which it is desired to make a landing varies in colour,
a selection of the lightest coloured place is desirable ;
this patch is usually to be found near the edge of the
plain.

31. If there is uncertainty about their being dry,
the mud flats should be avoided if possible, but in the
cvent of a forced landing—when some risk has to be
taken—it is better to chance a little doubt about dryness
than to attempt a landing on the basalt boulders which
generally surround the flats in the lava-belt. Outside
the lava-belt there will usually be no trouble in finding
safe landing grounds on gravel around the mud flats.

Water Sources.

32. Casual pools of muddy water are likely to accu-
mulate, especially among the hills along the western
portion of the desert rcute, during the rainy season
(.., November to March) and even occasionally during
the summer, if thunderstorms occur. Several of these
pools, some of them several feet deep and a hundred yards
or more in length, were made use of by the ground
reconnaissance convoy in June, 1921. As to the position
of pools at any time, the pilot’s own observations will be
the best guide, as pools are always conspicuous from
(he air. ‘

33. There are very few permanent water sources
along the route between Amman and Ramadi. The
principal are the folowing :—

(i) Bir Kasr Kharana—(35 miles east of Amman
on the track). Water can, it is said, be got by
digging to a depth of a foot or two in the valley
floor at the foot of a white hill about two miles
south-east of the castle ruin.
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Azrak.—Water good and plentiful in pools.

Bir Imiri—(About eleven miles south-east of the
Azrak landing ground). A good landing ground on
the mud flat in dry weather.

El Jid—Indifferent water is obtained from a
shallow well (distant about 600 yards from ground
XI on a bearing of 278° (magnetic); but better
water is obtainable from deep wells about two miles
further north-east.

Rutbah.—(Bearing 117° (magnetic) distant six
miles from ground IX). Good water is obtainable
in the fort at Rutbah.

Flying Conditions and Weather Effects.

34. Varying conditions of weather have considerable
effect on the appearance of the desert and known land-
marks. Under normal conditions as seen from the air
the desert possesses, in general, a grey appearance. The
hills and rocks also appear grey, much the same as the
surrounding country. The lava always retains a dark
appearance.

35. The presence of thick clouds throws a dark shadow
upon the desert and, additionally, hills and rocks have a
much darker colour. Broken clouds throw dark shadows
which often closely resemble land formations or dark pools.
At times they completely obliterate some landmarks,
and the entire desert assumes a different appearance.
Cloud shadows are especially misleading to a pilot who
is looking for bitumen pools in the vicinity of ground ““ 1.”

36. After rain or heavy dew visibility becomes very
good, but where a mud flat may be sought as a landing
ground or a landmark, it is not easily visible, since the
moisture causes it to assume a colour closely resembling
that of the surrounding country.
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37. When landing over mud flats, it should be observed
that, owing to the bright sunlight and the uniformity of
these flats, similar landing conditions prevail to those of
landing on snow, and height from the surface is deceptive.
For this reason, landing should be made near the edge of
the flat or at a point where definite and distinctive objects
with shadows are visible. Moreover, owing to the glare
thrown up from the flats, twin-engine pilots are par-
ticularly advised to wear sun-glasses when effecting a
landing on them.

38. The head and neck should be adequately protected
from the sun during flights over the desert ; glare glasses,
which are available in squadron stores, are recommended
to be worn on long desert flights.

39. The track is now very well marked from Ramadi to
Rutbah owing to the continual road traffic. This portion
is sufficiently clear for an experienced air route pilot to
follow the track on a clear night with a full moon.
Between Rutbah and Amman the track is indistinct in
places and even with a full moon would be impossible to
follow at night. The track is not good between Rutbah
and landing ground XI; also between “ B " and Ziza or
Amman. Pilots should exercise particular care on these
sections of the route. On the latter section the numerous
car tracks in different directions are confusing.
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