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SMOKE SOURCES 
IN GREAT 

VISIBILITY FORECASTING 
AND IRELAND* 

AND 
BRITAIN 

By 

H. II. L fB, .A. 

I OMESTIC fir and hou chimn ar th 
111 ·t pr lific ource ! t11 smoke which pollute 
th ' atmo ph re ov r th riti h Isl sand rth-
\ '::it Europ, and far outw igh in importanc 
th himn y tacks of indu ial plant. Thi i 
a fact which i asil v>rUt d by ob er alion from 
th if ver any indu trial r gion. Th mokin s 

f th Id r parts of Edinburgh, wher th moky 
otti 11 cali burnt in th numerou fir of 

man - tor y d ten m nt, is w U known and 
aff tionat iy comm morat d in the nam " uld 
h ' ·kic". In ublin th am thing may b n 
y a ar 'ful ob crv r anning the city from the 

\\ i kl w Hills or lIowth. nd 0 on in mo t oth r 
.iti '5, for Iactory chimn y at comparativ Iy f w 

and far bctwe n, whil t d m tic chimn y ar 
many; and th indu trial furnace bum th ir fu 1 
mor ffi i ntly than th ordinary household hearth. 

1'11' ff ti n f th OlU varie acc rding 
tu th m t orological ractors of wind sp d an 1 
laps ~-rat , which d t l1'nin the disper al of til 
:::.mok in the horizontal and vertical dir cti n . 
With ground in r 'ion in wint r the maj r moke 
sour : in Gr at ritam will give vi ibiliti of .~ 
mil or leo for m r than 50 mil to Ie ward, 
whil t vI'ibility rna b r duced to 1-2 mil at 
points 100-150 mil away. Th e figur appl 
to th complex m ke source in th London, 
Lancet hir - \ e t Riding and lasgow-Low1and 
r 'gi n. Exc ptional wind tr ngth or conv ctiona! 
turnlll nce are l' quir d for vi ibilitie of 10-20 

milc, t be obser d in East'rn England. 
nd r fav ur bi condition, an ob rv r n hi h 

ground r in the air may f 110w a di tinct smok 
trail ov r great di tan From Ah rdour or 
Kurntiland n th n rth hor of tIl 'irth f 
]·orth. ",,'ith tit c mm 11 a t rly and a t-nolih-
ast II ' win in th firth, n may watch th 
. dinburgh rook trail da aft r da and e h w 

it 'PI' ads t 1 ward in a gradually mowlting 
w (lg ,env I ping alJ th 1 w gr und, and eventually 
rca h up to th loud-b In tabl < ir nd 
with stratu cloud ty th w dg is r flat and 
th 'm k i 11 Id low f r many mile ; on bright 
aIt 'moon' th sm k i mu h ro r turbul nl and 
ri . rath r rapidly to th ud-ba e, th di tinct 
'rnuk trail bing th m r quickly 10 ttl ward 
f r lhat. From th chi! Hill b tween ollar and 
:lirlin both th dinburgh and Ia gow ro k 
trails m y b n n occa ion ; th Iatt r i thr wn 
inl cl ar r 1i f by winl r un t. in clear nortil rly 
w ath r, wh n the mok may app ar in colours 
Ir m biu to ru t brown lik the trail of a va t 

bonfir . a i n in th umm r f I 3 
th writ r \ abi t foIl w in an aer plan the 
di tin t mok trail fr m lasgow and lyd id 
through the Lowland Vall y on a w t rly wind 
t th Firth of Forth, \ h r m ke from Edinburgh, 
Lith and til ,; if alfield merg d in it, out. over 
th orth a wh l' it wa oon caught in the a 
br ez circulation of til a. t coast and, peri rming 
a wid w ep, cam back t til co l again a a 
thi k haz , brown in th aft moon sunlight, lw en 
I ntro and b rd n. 

Thi ca e illustrat among t other things til 
ompli ati n that ari e when two or thre mok 
urce of dill r nt order c me in th track of the 

'am air. In Engl nd lh patt rn of sm ke traU 
pecially omplicat d b cau of tht> lIumb r of 

parat rook ourc per tiv. In: tland 
and Ire! nd th individual trail Rr u ' ually di ' tinct. 
Th mountain of c tland and \ at. ha ' th 
If ct of d n cting til wind and c nfilling tht' 
mok from til t wn t windward int rtain 
hann 1 ; and wh n th air i not too tabl trati-

Ii d, th e mountain di turb tll. air 1 I wing 
ov r them that th moke i tI churn d up "an () 
di per ed a. to b nolic abl only as a slight haz 
r a hing to con ' id 'rabl ' h ight at plac . to It '\ arel . 

Warm front and occlu i n hay th llsual ffe t 

f trapping rook in the pI' -Irontal ainna. 5 b n ath 
th fr nta! uriac , which 1 e lown to giv v ry 
p r vi ibility ju t hefor the p~' age f th fr nL 
Th writer l' m tUb r wat hing an int I' 'ting 
ca , in. v m r, 1939, f th mbin'd c lI t 
of the rook f T ublin ity and a mall frontal 
wa v -d pr ion pa ing at n great di tan to 
the outh. .\t 1 ndalkin. whi hi ab ut t n mil .-
outhwe t f th ily, th wind wa a t rl in the 

for noon and back d till' ugh ... E and 1 to W. 
a th d pr ion pa cd; at n tim wa the 
tr ngth of th br' z m r than 5 t 10 m.p.h .. 

and it how d m converg nce toward th front. 
1 ud wa low ( imb tratu) and c vcr d the 

hill at about 500 f t abov sea lev 1 until th 
d pI' ion had pa d away to the t. fizzl 
brought th vi ibilit.y d wn to 1-2 mil . This 
was th vi ibility all for noon, bu t a th wind 
back d to E ab ut mid-day and fell v r light, 
bringing a d n conc ntrati n of uhlin mok 
dir ctly to Cl ndalkin, visibility at th gr nnd f 11 
graduaUy to 1 . than 250 yards: it r main d 
f r j t tw nty minut s, by which time th br z 
had b om n rth fly and a rapid impr v menl 
of vi. ibility t in with the moke-fr < ir. 

Mo t ublin smok f gem to b c nnn d to 

-Received on 20th Januar I 12; origmally issued as Technical Note NO.3 of the Meteorological 
1911 ; now published as Geophysical Publication, 01. Ill. NO.2. 
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th Lifi Y alley, the city i U and tll in hor 
portions of Dublin Bay, thi being the nonna! 
drainage channel of radiation-cool d air. n the 
oth r hand with oulh-ea lerly wind and pre­
wannfrontal onditions, th smoke trail may b 
foIl wed a a b It of den e haze from Dublin at 
lea t a far a lVIullingor in cntral Ir Land. nd 
under th same condition th observing station 
at Malin Had, o. on gal i plainly aff ted by 
smoke ir m Belfast and the ther northern towns. 

The ext nt of smoke pollution naturally dep nd 
also on th amount of mok mitted. Till amount 
is great t on after th fir are lit. In th Gla g \V 

district III r" s em to be a climax of mokine 
about 9 or IO 0' lock in lh forenoon, and probably 
the , am eeur in the ther smoke soure . Di tri t 
to leeward g t th ir minimum visibility ome tim 
lat r ac ording to th length f time it tak th 
smoke to tray I on the wind. Til amount of 
smok put forth i greater in winter than in ununer. 
It in r as furth r in cold spell!': in the exception­
all cold January of 1 40 th sool depo it measu; d 
in entral ublin grew at hvice th rat ob erv d 
in th ih r month of th am wint r. Til 
smok roi ion mu t al 0 d P nd on th type of 
iu I and th healih in wbi h it is burn t. 

With these variabl factor in mind, w m 
) gilimat Iy u popuLation map a an index of 
mok pollution. '1 hi i tll pI' in cipl of the hart 
f mok ure shown h r , which i bas d upon 

th P pulation hart indud d in the xford 
Advanc d tim:, th Edition, publi h d b th 
Oxford niv I' ity Pres. Th black ar ,b ing 
tho e with r 5 0 peopl to th qual' mil, 
on titut th major ourc s. t the am tiro 

th xt n i with a population b tw n 

• Added 12th April, 1943. 

TI I I~ GREAT BRIT I~ XD TREL.\.· 

250 and 500 to the quar mile ar hown as !'ub-
sidiary our c f pollution. 

Such a chari wh n permanently eli play'd in 
the for cast room h( b en found to hav a con-
iderabl valu for the for easier, an aid both 

in th forecasting of vi ibility for landing pu 
at oth r a rodroroe in Great Britain and II' 1 nil 
and in th int rpr tation of i.h vi ' ibility ob l"\",­

tions r port d by ation. 

DOE DUM*. 

Th i leas xpr s· d in the for going paragraph", 
are confirmed by remark mad b Dob.on and 
Me thaJll in a di. our at th al In titlltion 
on • bmar r I2th, 1943 (r ported in atltre, I I' h 
20th, 1943), quoting I' ult o£ ob r alions mad 
at rtaill Engli~h towns f r th D partm nt f 

ci ntific and Tndu. trial R s arch. 
IJ rvation at Lei e~t r show a diurnal variati n 

of atmo ph ri cl anlin rr ponding inver 1y 
to ih period of gr a t t dom tic III leon umption, 
whil t til falling f[ of pollution on llnday i 
light nough to prompt lh corom -nt that " .. at 

a vel' rough timat ..... th moke p lIuli n 
two-third d ro tic and on -third indu trial 

in origin ." b rvation ' al ,dord f tll arrival 
of moke from lh .Midland towns, bringing u '­
cr a ing vi ibilit about n on with light or mod rat 
northw -ted) wind ' , iUu trat th tim -lag in th 
on t f p or i ibilily at point to Ie ward of th 
mok -sourc. ob on and Meetham confinn that 

the maximum f atmo pheric ob curity in tIl 
region (ih m k source j in tll forenoon, and 
th ir ob rvation rev al a ond maximum ab ut 
tll tim of ooking th ev ning m al. 
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Fig . \. SMOKE SOURCES IN GREAT BRITAIN AND IRELAND 
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