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Operational flying overnorth-west Europe has shown
that a number of points discussed in the various courses
of instruction in meteorology cannot be too heavily

they have accordingly been reprinted in this
pamphlet, with a series of hintson flying inbad weather
condt tions.
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(4) W11 weather conditions be aafe for take-off from operationsl serodromes?

(¢) Will weather conditions st base be suitable for lending on retuwn? It
not, are there alternative serofromss in the courtry wiore wosther will bo suit-

(£) Wnat bomb and fuel loads shall be taken, in view of wind strengths and
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Consider yourself an airoraft ocaptain under
1do good and instant answers.

3. Exemples oalling for dectsio

the' folloving conditions, You mist pr

86 to £1nd yo

ou b our serodrome in fog. What is the best
S0 ie oo W/T nas Tatiods

(h) You deal with a target and set course for home on forecasted w!
you find yourself a hundred miles off track. How could this have be
Bgatnst?

Later
n guarded

(c) On reaching your serodrome you find & mumer storm is just oweeping over
ith hoavy black olout, hesvy rain, violently bumy fiyiag conditions, end

high gusty wind. Will you land quickly or wait

(&) You are flytng through clowds end the navigator’ reports & rapidly falling
temperature. What does this suggest

6) In cloud, ice forms on the windscreen, or heavy ice forms
or Boost begins to fall, or airsorew vibration develops with lumpa o
D8GK fron the bladss,  Waet ehowld the pIlot 8o 1n sach case?

the  wings,

1ce flying

(£) In clowt, £1yine oontition ara, ressoneily, smoth bt ctatlo elestriolty
forms halos round the siracrevs, or flyi ona become rough and 1ightning
R T e )

he operational pilot or navigator who cannot answer these questions is no
atiotont; operatioally o othereise; sad o hai bast St hinselt the task o
through his meteorological text again, @ chapter per day
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ing up on the telephone 1s good, but not good emough.
office, look at & succesel £ nec
logieal officer., And b
caater’s methods and language.

at) Tho veather map s the foundation of forec
R T e
one i conoernat. Tor operations based on Grest Pritaln the area is i

1y cbvered. iy operetional aetivivies - wesvers Turae! and 'the sastern Ablantis)
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affect the operational ares later on.

e R T I A e 24 hours. The chart for

8 o'clock, say, is drewn up w inspection in the
office between 9 and 10 o clock meo of the day and
msp to show you wvast the we hour or two earlier.
alvaye changing, elowly or re s £1ight baso-Borlin-baso ¢
rain nay zove fiom Devon soros ore starting th s
¥ to place light. Before take-off mny the ap care
Piiog O S Moot important point
ana bad vosther about;  rogion of high pro
woather excopt for the ris ry low stratu
Lude acan bad flying woath Alvay
ngee thet can b d in altimeter read
, but at ingle place over
epare £ 9 ng the weather map lsober
ro leavin a before descent in thick oloud obtain a QFE, by W/T,




When navigating, it is best to have altimsters set to resd height sbove mean sea
level, @ that thelr reslings can be compsred ¥ith helghte shown on the map. 3o

aveful to miltiply by three map readings in metres to give spproximately
Bolghalinteaets

A usstul rul

Lying from high to low pressure you may be lower then you think; when
syt Ny igh, you may be higher than you think.
7. Wind. A manmay get & 100 per cent. in all his ecxaminations and be the
orTiTs Dest theoretival navigator, but he will Still feil to Tisd his tergst o
A e e R R e

The meteorologioal officer supplies estimated winds for i

different parte” of the track on both outward and homeward Jjourne) these are
only e general inlication of ¥iat o expect, end under no st e tadied
navigator ocaloulate petecraiogloal ials il ths'atr taleds e cbasxa them ke

R e e e

Therefore before flight study the pressure distribution A B s
officer and get a clear idea of what winds and wind changes to

In £light, check wind constantly and medify caloulations as necessary.

8. Toobar winds. Winde at about 2,000-3,000 £t. flow along the weather mep iso-
bars, vith the Tover pressurs on the 1s7b hand side in the northern hemisphere.

When isobars are close together, wind is strong, When isobars are far spart,
winda are light.

Sharp bends in lsobars mean suiden changes in vind direction.

lance at a series of wveather mapeshows that it is one chance in a thousand

the opposite &irection and Gecresse or incresse by IO m.p.n. oror such & track:
Yot 18 1o mot uninom for nevigatars to sit on ono or 100 m1es expecting 1t
%o bring them over the target.

Secondly, the winda are alvays changing over any one place; thus an airoraft
gt eIl lesve base vith o B, surfae ind of 5-10 m.p.n. snd return 6 hours
later to find it bloving at 4O m.p.h. from

9. High level winds. Wind not only changes with time and place, but with height
as well. The majority of errors in navigation over a long period of bombing opera-
tions have been traced to & lack of understanding or disregard of these elementary
facta.

In this comnexion, it e interesting to note that wind velooity at 33,000 ft.
Ias been chaerved o chenge ‘from 20 m.p.h. fo L0 mp.h. in the course of o day.

ha o £+
vhile on some 40 days in the year speeds e S s e

e ey b g e e
pilots should never forget that & blue sky and celm conditions on the ground do not
Droclude the posstbility of a 100 mp.h wind at 30,000 for

Meteorological officers alvays give a good general indication of what to expeot;
but in long distance flying everything depends on the navigational use of winds
found 1n flight.

10. Wind change results. A large mumber of practical rules could be given, but
they are only confusing unless one makes a hobby of the subject.

The two following should be kept in mind, however:

(1) When navigation is diffioult through thick olouds or bad veather, the
winds are more 1lkely to vary rapidly than in good weather. This is unfortunate;
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but the moral is that in bad westher every possible chance should be taken to fix
position.

(14) If you are in or have flown through an extensive period of bad weather
and notice a considersble fall or rise in temperature, you will almost invariably
arift to port off track 1f you work on the wind previously determined.

10 Tisibil sty Newrioturtrad e ot i1ty alkt dover sty sedmet by
emoke; In quiet weather perhaps to & few hundred yards, If therefore you fly for
R gensrelly good viaibility s then rum fnto very bed wieibiltty neer an
industrial area, thers is no anic or to turn back, Hold a steady course
in the atnost cortein knoviedgs. that visibility will iuprove again vien tno area haa
been passed.

only affects the actual leeward side. So an accurate pin-
SIS e WM e e A b e e GBI RS e b
pwind,

Light effect from moon &nd sun are of major importance. Therefore remember the
following rules: -

(2) Viotbtiity looking tovards tho moon (up moon) s Yory mich better then
¥ith o moon behind. (dovn zoon).  This i matnly because the reflection of
ltgnt shove w railyays, rivers, cansls end vater; and bulldings snd road
losaor extent. Experioneed orvs il alvays bomb ‘up mon' if pos

Zﬁ
g
8

(b) Sun effect is quite different, becsuse of the glare; anyone who has driven

omx vp mon axd up eun viI1 sppracinte She ¢1ffarence. " Fiying w eun tn yeor
Vietbility s very trying, and inthe air one may be sble to See practicelly
Tothing shoad ana et b abié to ses 1/2 10 1 mile by looking beck, down sun
S SOl e SR g s g M W 78 ity e one
has to land wp sun 1n hare, vind io ususlly light; then, having pertiowlar rogard
Yo other airofatt, 1t s sasy  and advissble So 1s 8 fev Dointe out of vind to
avota the full glare snd vistbility reduction.

L2, sop. Tog srosente te gxeatast el when on eizorart rovurs o it bace
%o 138 Ths scrotrome fog-bound.  Ususlly advice can be obtained from the gromnd by
W/T; but oocastons may arise when, through vireless failure or ralio fraffic congos-

judgnent.
ahous the 1ikely chavacter and extont of fog that he got foom the meteorologioal of-
ficer before leaving.

Rediation fog 1s particularly trying because above it winds are light, sky clear,
ent vioibility crcellent. It my be patehy and thin st som times, widseproad end
up to 1,000 £t. thick at others. If the fog is patchy, try other aerodromes
thin, try higher serodromes; otherwise consider heading for & part of the cmmcry
for Vitch the metearologloal officer has foreteld better conditions Ae a roush,

1able, rule, serodromes to the west (wnere the wind is usually
off the sea) are likely to be cléarer. = long aiversion is almost alvays mich bet-
ter then oircling in e mall looality, hoping for a cleerence Failstion fog often
thickens shortly after sunrise, and then rarely clears until several howrs have
elapsed.

Sea fog 1 often thin, and rarely more then 1,500 ft. thick. It can often be

never right scross England. Sometimes there ls & 200-500 £t olear air gep under
the sea fog (or stratus) that does not exiet with radiation fog.

Hill fog ocours at high serodromes as low cloud on high ground, and aerodromss at
lower levels may well be clear.

Vegh the odds very oarefully befare going down through fog to ook el hre
you sure of the height of ground below you? Are you sure that the altimet
reading correctly, n]lovmg for any alr pressure changos sinoe tlhey wo
Remenber that many good crews have flown into the ground through 'feelin
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84 inaufs

the glide in fog, often beoause they
1ght, only the al

these men baled out at a ne been Lot

15, Toyer slowts. trrus clowo (over 20,000 75.) are Uiin wnd intorr
with really high level operations and with sextant sighte. They a
mekiien o eteen neliil a S e oo o

i ge 21) and of the approach o

Atlas for Avistors

Medium layer clouds, the alto group lying between 7
sither be broken up or 10/10, and there may be more th
&ive @ood cloud flying, however, end are very useful £o

e astance

ow the weather forecast e working out.

Determine early vhether it will
reagonably high and not too thick rathe:
where oloud flying may be far more difficult

b Detter to olimb above them vhi
5 on or into a bad ve

o they are
oy

Low layer clouds, the stratus and stratoouml ups, range from O to 7,000
B e e S R S O
. thick, although there may be other layers sbove. If the
ca ugh them 1t obviously means taat the layer is thin and

1ce formation will then be confined to a little frost.

Seen from above, & amooth top
erately rough flying.

eans amooth flying, and a bulging top means mod

upper level s above 4,000
gap undernesth above sea level. So d
sition over the sea or lov-lylng ground. Glide through

£t thoro il almst alvay bo a cloar air
uch olouds down eun or u

menber, however, that when the tempe
Sl

ature 1ies between 0 and —7°C. severe lc-

I the upper cloud level 1s 3,000
e

or below, the bottom level s more likely

1. Toap olowts. Tho lsolsted oumius clowts, mot of great  vertioal thickmosn,
ot ne weat y troublecome. are rather bumpy; ice forms

T ot L odgn Se il G

S e

ueually
Vieibility

Never trust sush alouls for cover, for even when they ave clossly pecked snd o
most contimuous they have & habit of fading out Just when cov ne

overing cumius and cumloninbue clouds give loosl shovers and brie

ero worth avold

whon they aro lsolates
e IS e e R A cale
easy to oee and avold by day and on moonligat ni

At clouds may cover large arese, & continuous from 1
levele
totic of b aftorn it they ms night an
They ave violently bumpy, comp ying in the I c e
Lightnir alvays gresent, v b manently oted, and any
arte of the alrcra articularly t quipment, may ve d nl
erly earthed. These clouds give the w ying c n can b

enced.




Thunderstorm clouds in the vicinity may be recognlsed st nigt by
(1) Hemming ana fterfevence 1n +he iteroms
(2) Considerable W/T interference.
(3) Susden heavy dovnpoure of rain and hail.
Thunderstorn clouds ere -thick and black at the base, with the falling rain. Th
tops, vhich mey lie between 15,000 and 25,000 ft., are brillisntly white in sunligh
and monlight and can be recognised without doubt even £ifty miles avey.

Munderstorns and flying. Try el Dol on gl g e
s course and Keeping & good sir n go up to great helghts
e e e e R S he e

Mantning amt e below; 6o 1t 15 dnadribebls to Tly wnlaraosth 17 ome. oan &
round.

often possible to pick one's way between the tops of thunderstorm clouds
e Er et e Pt s e A i PO

32 one s1i0n into o ntersiorn, st night for exeml -
(1) Earth the W/T at once; the nwrcom may still be used without danger;
(2) Get out“ulonly ‘b tuening on to ine Teverse course end conaider  sowd

couzss of actio

16. Blectric o Tt
phenomsna, not
HE T i
gaps between metal fitiings, such se parallel gun barrels. Whemever these are ex-
pertenced, wind in the serial and earth the radi

ten report striking electrical
undery voather irscreva may be surrounded by bril-
minste parks jum

enomena r in daybime also, but canot be seen 5o easily. A good
e s e
increases in Vol

Bisncmens ave.alacaing wion £1:ey oxperianced b nigkt but ere ot dn the
S e e

17. Fronts. When two different air ourrents mest the warm curremt is forced up,
and, numiaity, the lowering of the temperature causes,clouds to
form wa precipstation to follov. Kinost every vesthor mep shows oie or mre
fronte, marke line (varm fromt), a blue 1line (cold fromt), or a purple
T e

Frons waties eu M e et DU S Tt s U sl

100 miles wide, with broken cloud, whose base 1a at 1

el o ey e sl B ol

extreme bumpiness, hail and lightning; while a typical warm front may be & 300 mile

Dol yith unbrokén clowt layers lying botwoen 0,000 7t. and ground level, and yot
rly emooth flying condit

through

1s impossivle to look st framtel ol

e belt of hich they forn re 3
i e bt el e
hod of negotiating it.

uds from the air and decids 1
gnt alvays discoss the
1de beforehsnd on the

and f1y: ™ be done

end flying. 1
e A L R T

to fly through patches of low cloud near the ground.

back to clear weather or to climb should the base fall

oo low
N o 1y + frontal o r freezing lev
If the air performance permits this 1o the
safer an rocedure beoause an acourate course oan et 1

at the olou 30,000 £t
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(111) Flying throug frontel clouls, This vill frequently be mecessary &s a mor-
i 'Sttt srogehme: | Tie'siiacpbeud Lepeoneita SN 8. SYo% . 198, Sertous o
aangerous obstacle to flying dates from the tims when cloud flying vas hazardous
through laok of proper instrumente and de-loing equipment. With well-equipped mod-
ern aircraft and competent ores that keep thoir heads, flying through fronts is
11ttle more then a nuisance, provided severe bumps and Gevere loing are not met; and
oven then, by action based on knowlsdge, the front may be safely megotiated.

19. Navigating in frontal regions. Under such conditions pin-pointing and astro-
navigition are  gomeFally inposbible; and may contime so for soms tvo to fhres Mum-
ared miles. The only remaining methods are

(1) Radio methods, which can only be used when electrical interference is
T Y D S e e e e e
storm conditions.

(2) D/R. - Thie i the only constant method of keeping a check on posttion.
The pilot must concentrate on flying an acourste course and keeping height and
airepeed constant while the navigator keeps his D/R plot.

Frontal wind changes are obviously very important and their probability should
therefore be discussed carefully before flight.

Beneaber tiat nacy a2 ervora in navigution have Been traced to sagleoting thete
wind changes, partic on return from operations vhen navigators have been fa-
tigued and less l:ax‘efu] nbaut thotr D/R.

If the navigator has no relisble winds, it ia & good practicsl precaution to
alter course to 10° starboard on entering a frontal belt.

20. Tce formation on aircraft. Long experience has shovn that in the majority of
cases when fce forms on alroraft there is no cause for alarm; it is harml

past two winters of operational flying heve proved that while elight ice in

of & tain costing of frost 1s gults comin, serious loing s exoeptional.

i eoe i e RS S el E 0

%o knov vhen such loing bo. sxpested and vhat steps showld be Sakon %o sounter
thia,

The types uf cloud and the tempersturos in which fce forms on airoraft, the ef-
foota of ioing on unprotected aircraft, the mechanical messures taken to counteract
1010, andito meawuren v ici i g 1ok may, taks! o BYaLd! iz ious foug evella2 ate:
cussed in detatl in meteorology texts. This information cannot be condensed without
omitting essentials, 6o no attempt will be made here to offer a precis.

Tt 1o unlikely that orevs will be deliberately sent on any flight, operational or
othervice, vhich necessarily entails flying through serious ice conditions - dense
"wet! olouds or precipitation with the temperature within the danger range.

A tinos, hovever, they ¥ill certalnly have to fly in clowls. Vien this happens,
remember that serious icing 1o comparatively rare. Experionced pilote who know
their meteorology will not worry, and il eyl e
olouds to add to thelr experience on an aircraft type, and to pass it on to others,
because they kmow exactly what to do when ice forms.

densation trails. Under certain conditions airoraft flying in clear air

Tn their ake, Such trails are of tactical importance for they
betray the position and track of aircraft. Full information on how they form and
how to prevent their formation is given in 'Cloud Atlas for Aviators’, page 2L
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