ﬁ}@\&\éﬁ,&a’éﬁ:

Jzuﬁ\ OIAT < g @-"wﬁ

— 1417 dise =+ 1997 i
S e A [0 sy ) )

Fed) 3laadU
cdSI1 e S e

lwsmg“ojﬁ
u;“’“ﬁf"’\'i/"

Gasy Glaall il iy yasil Jyas 43 (3alas

Www.m-ismail.com




ol O13T u’)@.’w
A o I

sl Sl oy Ll 5,8 0 L 3y 0 dkia s aimted s sk ¢ Al o) O]
ek a Y ety VLAY Of agals & sl Y5 Jliay oy & Liae i Bl odg o0
gy o e ol gl
ey Lol
sy Bl il gy oty ol Bo w3y OF kel el ks i)yl
L5 335 et b popn 3 6,20 3 3 clod) e 3 L sl oL
Cdslend) B3 o 3 oy o 5 ) Bk o
Lo Lty 0555 Ul 0 ) plally 231y S e 3 ade gasl) e SIS
e G5 dmy el il e o Jf 0y 31 2 18 et ol 0

C(18) il ads i ol 50 4 055 sl 31 e LA

0SS bde Balall il e o) LY LW e e (3 3L gl
s S e Vs sk e i o il e ¢ 3Y) ed 190 33 et ol
bls L o3 0z w3 1y odall Sy ¢ oyl o e ey Fslall il OF o
sl ey ¢ Cpbal) madl ol ry ¢ BLally ol Lis Ly 0,55 p3UN O Ol
AL Lb e Bl ) odn B cnd alll ) die Ol 2l Ll g lall Ol
s s ol ol Jly aDU1g ol s Ul o oo 3y iy OUSIly alll (3 ndll
) 080 e BV Bty S i o o e o Sl
2k Wy el 2SOy L A gy ) A el oda 3y e ki e

ey b5 Lekay 98 U Lo s ¥ a0 00




Al oy i

Cal g el :%T
Jeard a1 0l s L2y L) Sl g 3 el 30 g ¢ Leall ¢ o el
GV (3 el Balall say plendl 21 ¢ Ol ol (53 ey I O3S 5a
p ol Oy Balall V) ) 056 Yy Wl e opadly SV a2 o
(1053/2
) Joe 3l agils el agd bl OB s s BN pay 0Ll (35 e 18
CoMll e Lty sl ST UL Bl e da s e 3 see 0 B 5le s OIS
s e B o B J gy o i ) gy ¢ i) il p Y1 B e
Lk odny il ad sy O o
(Ol ) ol ISy BUNI & iy oo gl ST 5o 1 et ol JUB 2 i
(b el had Oy euddl 3 el ) e oy Sl Ll o) L
C(1005/2 4 o 0Ly #lall ¢ gy el 13) L1 =T 2alls 2 sl
AU sed ol Lol fesgt Lo Wb oy ol 3 3 ity il Ol ol o 105
Ced e e RS
S e @ il (Lt
A a2l of bl DRy sl g2 o B pOURI e 8zl gz 3a)
o ) e W et ¢ 50 PSSR e Ly oy () ) B
Y e g o i) B a2l 0S5 O s 8 e a5 B oA M)
1S5 Y s
Twilight, the per of incomplete darkness betweenssti & full
night & sunrise (dawn). It is caused by reflectadrslight from the

higher parts of the atmosphere that are still ilhated after the
sun has become invisible from ordinary heights.

The Encyclopedia Americana 1963
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1- Astronomical twilight is defi-ne as the intervagtween
sun-rise or sunset and the time when the trueiposif the

below the horizon , at the sixttenter of the sun is 18

magnitude are visi-ble near the zenith and geltgitsere is
no trac on the horizon of the twilight glow .




Smithsonian  Meteorological tables , Washingti.C.
1971,P:506
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2- Astronomical Twilight : When thw sun dropped eb&8

below the horizon ; it has been adopted as the pioit sepe-
rates completed darkness , from sunset or sunkisevever ,
illu-mination is partically , imper-ceptible whehd sun is
below the horizon only slightly less than 18
Encyclopedia Britannica ,
i Sk, oJVol 22, P 430
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3- Twilight ; When the sun is not too far below therizon ,
light reflected and scattered by the upper atmaspreaches
the Earth ; the period during which this illumirmatioccurs is

known as twilight ; and is usually considered tgibgin the
morning ) or end ( in the evening ) when the ceafrthe sun

below the horizonis 18




C3 gl il S e plif
Time Depression of Sun's centre

Sunrise or sunset el g ol B8
Civil : ) gaall o =l
M ez o =atwilight :
Nautical twilight ....................
Astronomical twilight
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It will be found , in general , that civil twilightnarks the
them when ordinary outdoor operations are diffieuith out
artificial light , the brightest stars will be vde to the eye .
By the time of nautical twilight the light will havdeterio —
rated badly ; general outlines will still be visb] although
the horizon probably cannot be distinguish — haltidetailed
operations are impossible , and all the brightarsstan be
seen , Astronomical twilight may be taken as symony
mouse with darkness .
The Nautical Alma race , 1955, P: 452 .
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327 240 454 526
328 339 453 526
329 338 452 526
329 337 451 526
330 336 450 526
331 335 448 526
332 334 447 526
333 333 446 526
333 333 445 526
334 332 444 526
335 331 442 526
335 330 441 526
335 329 440 526
336 329 438 526
337 328 437 526
338 327 436 252
339 326 435 525
340 325 434 525
340 325 432 525
341 324 431 524
342 324 429 524

343 324 428 524
343 324 427 523
343 324 425 523
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The tide in the morning and evening when the ceoftéhe
sun is geonic — trically 10 below the horizon have

accorgingly been conventionally defined as the ban
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U.s. NAVAL OBSERVATORY
WASHINGON, D.C.20390

7 February
1974
Dear sir :




In reply to your letter of 23 January , encoiedc
copy of our definitions of astronomical , nauti@ald civil
twilight .

Complete darkness is considered to end in the
morning when the center of the sun is geometricaly

below the horizon . However . at that time , thenlinations
over a long period of time at your specific geoguap
location would be necessary in order to deter-rtiieelength
of time after the beginning of morning astronomitalight
when the first visible light appears .

Sincerely
yours ,
R.L.D
R.L Abdul Malik Al- Kulaib
DONCOMBE

Chief , Climatological Division

Director

Nautical P. O Box 17
Almanc Office

Kuwait

Dear Sir,

We have been asked to erply to your onquiry of
1974 January 23 concerning the depreseion of théslow
the horizon at the beginning of morning twilightthe
puestions do not admit of preciso answers sinoo the
conditions during twilight depend on the actualrrent ,stste
of the atmosphere over a wide aron , Even the apeer




conditions near a given place may vary with theetiof year
and will differ from those in other other areascnt , | can
do little more than repeat the generally — accopteds on
this matter . Mrotly , it is necesuary for the donbe more

than 18 below the horizon in order that the twilight dhaot

affect astronomical observaitions of faint objec&econdly ,
it is necessary for the Run to be lese thankiEow in order

that an observer shall be to see the horizon sefiily well
to be able to take astronomical nights for navayatt sea .
Hence the ordinary observer to likely to notice tmset of
twilight at a debreseion of between Ihd 12. This is in

agreement with your own observations that at aekpn of
14 the onset of twilight is just noticeable , butmlust

emphasis that | would expect the value to diffenfrday to
day the sky condition change .

| trust these comments will be of assistance to.you
Your
faithfully ,

Dad) el L
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