e L ONIT IE o TR e

;i - Meteo%olody and @i pejfesion | |

" -
L) o = -

| Fac-eors ngluencing aiv  pollution.

= Te e M g W o —— = el e —

)y it \
when studying ofx quality , it ia  imporeant to measuve |

the eoliring actors  as Hhey” Can help «on " understond,

in the atmosphere:.

!
|
u

He chemical Yeactiong that occuy
E

| —‘,comol 5peeol and c:lh'ecf.-‘on ' 2 I
| —>-lemPeTokure ' ' R : '
ﬁkqm‘dt-eg ' : a
— Yaineay
—>5Solox yadiakion.

eond speecl c~md- divecsion :-

L — S I 3 - -=.‘=u—¢z

= e .

cohen high polfu-tckh-l: concentrobons occwr ok o momtonna-

ShoHoD ¢ cind doda yecovdg Con determing €he qenevad |
l

divection ond. aveo of the CrNissioNS . \def‘f'ﬂeﬁ‘“ﬁ

—(—‘1 e \m QCAS |
| e counces vmeans plaming —+o Yedckﬁé P !

| ! .
| en ot guality Con —toke p\cxce. ' f
| :

| Tempeyature -

T m owmoom o owmom =

I f"\eosuv\ﬁg tempercture  suppovts aly Quality
AsSessmeEnt, ofv t;,uahtg rodeting and Rvecostwy |

QC-I:\Vv‘LlES
Tempersduve and.  cunlight Py on \npPoYtont |
Yole' ja ‘the Chemicol Yeaction ot occur it the |
atmasphere o {form photoChemiad IS’mog Lyvom j

othey poliutonts, N : : i .'
- tHoowd dt’@ . A ; o el

A e e o o

ke, -eempero:tu\’e and.. <olos Yodsiodion, o:)a:ter Japour
NN Rogswy



4 poxticalode

I
ol

pleyeo o Tmportant YR ¥jpony thevmol ond

phots chemiad Teagf‘mﬁ q:lﬂﬁé_phfxe AS wodey -rm\ecu1-4Lf
{161 I

€4 are smoll ond W hl% Polot, they Con bind i;E

| Strongly —to MOOY.  §AbstanCes, ; Y

: ‘ 4(20\\1'1-?(1\ )5

= He = e

YN 1 - !l.
Ria has o scavengng’ @epect wohen it Washes |

MAHEY ~oud op | the akmosphere omd

dissolveS goceous poudants. Rempv?ng Paveicles

TNIPIoves wisibility . heIR Hheve is pveguent high

Yaingall, aty quality ia 9enevally bettey., '

Solkar vodiokion -

2=-.-_=_____=_=

Tt ig, ‘rportont  —to VY IOMt0Y, So\en vadiation -foy use
| i wodelling  photo chem‘:cal Smog events, as the |

fiensity of Sunlight has o0 \mpoﬂ:cmt m@luence

e g

oN e \rou&e of the chem.mi Yeac;'c\cms -ehcd: produce
the Smog . The aloud.ness o e sky, 4ime of dag

| ond 9eoamphlc Locad:mn au. a-eeec-e s.uml.cahf )rwlsc-:n_c,ngL

I cednd Tose

= == e A S

| A wind Yose i o gvap}-nc —l:ool ugeol bg_ mekenrogtsﬁ

| —+to Swe a SU.CC;Y\CLJ: Vleco o \now eSing SpeecL

and. aivection ove -Egptco!!g dlistri buted o&& ii

P&Y-&lcuﬂcﬁ] COCaimﬂ H\stov.cmrg,,wmd Yoses eeve h

q pveglecessovs_ o{z the Compags Yose , ay there

€208 no  diege yentation blw & caxdfnal diveciton |
|

a0k the oind conich bfw PYom sach q divection

1'96_15('703 A polar Ceordingde S¢stem op %r-dd

| t‘ﬂS ’

| the preguency OF WQL over @ +ime F’GY'%“&(Q\@



plotted by esnd  divection ; otk - Coloay bands shogng
chnd  gpeed  Yanges- The divecdon of the lengest

Spoke  Showe e wind divection, _ce‘t’th +he Wea%ea%

| Lreguengy. 1> /“:F g - U

\
Y\
\
f

g X :I_ I,?_ X - .__\l"". -l A\ \
L - Sk Ry AR I ."'r—v L
| ul_-l— l—rl' 3.6 ’ i L
| R R s |
1 ll' ! f
% \ \g\\//(\ T %k
= |
| \? I ;
i
| |
; 4-——_. « A
=

| MiXing  Depths

‘miing hefght | o mixing Depth’ Signifies the. hefght
Above. the sarface throughout wohich O polludont
| such a3  Smoke Can be dispersed. Duing HMES of
ey IO .
Suxfoce. £emperadtie  inversions, £he. mixing befght
goes to 2e¥o and- gmoke dispersion s vasnimol
Typicaly Bhia Chart ia tged cwith aptemosy: ventilodith
Yot Yolues . Lot thot ‘on mighls eith  eusface

Lempeyakiie mVersions, b mixing  helght Qots to ZEVe

and co  dees e vertiakion vole. Sitabons o bE

! avoided. Oa.fe succeésive. dmjé ot aftermoo ca]:eaovg L
| Dod. vakes 9 and. belocw, ag +Hhese gceriarios COm

(Cadl —to “smoke-out* Situakons,

[opse vyotCs and dJispeysion ..

- e e — T E= T a _— e = o,

. The lapee vote -ig the Yot oL ‘edhich on a%mospth]

o : h
yic VavioWe , vormally +emperetuve n Corth's atmosphere

“. fargy ©Oith altitude - G B ' R ND\“UXIIG



> [opee tate orices from  the cord (apse, i the

Sengz of o gradual fall. in diy ofr, Hhe adiabakic

lopse Yote 15 9.9%c {kem.

> Tt Correcponds o e vertical component of the |

Skatial  qredient of Lempeiatuve . Athvough this Concept |

18 mogt often applied o the Carths -tropesphere.

| Con be extendad ¢ ony Jrovitationally. supported"
faycel of. |
. Uspe'rguon' |

- S S T ol

Dispersion & o ciatistical Aevm Hok describes the

_51%6 of e distribudon of values Expléc-l:ed L% A

. Povticsdon vosuoble ond. Gan be meoé_wfeair by ceversd -;5
dieeerent StoBetics, Guch og SENYE (eianee,and
Sbawdoe't:l—‘ d-e’uig:\:‘so'ﬂ.-'

- frtrmogpheric Stability

 -Pemogphenic stability 5 o measure of +he ‘akmosphevels

_I dendency —to discouroge oy defer Yerticad motion; ';

ovd  Nerticel motion s dhivecty Coyvelated +o difpeent|

| types of. woeather Sgstems anol  HeiY seuenn«l:%
Tn anstoble” conditiona , oo lifted #hing, such as a

'pcxrcét of  Giv will be woommer than he survouncling
alr of altitude. Betause, .+ s coarmer, it is Csg

. dense. and is prone to fufither ascent B

[

|i. Strongly ungtable / gy

ﬁ-.mcolemt-elg, N stable. ; . |
| 3. slightly unstable |

|1 votuval  skable
wole Reress: m|\®



![5. e\ightly seable  Bericascl
|

1. strorgly anstable -

j To be unstoble is 4o (ack' Sltdb7li-£3. meaning
: —HnTngs Coulol Chcmge eoithoct '_ c::mn"mé, Like an

| UNSOIE  bookohelf thot ia Likely o £ail[détn:

| TP 9o ome unstowle emotipnally , oo might be

| 8csﬁaé‘mll3 oppy one minute and M‘*‘Uﬂ depressad
- and ONgYy  the next- The adjective unstoble mecmﬁ

+the  opposite of Stoble.

2. Aermospheri ¢ U ol Tty -

M

| -AiY & Considered dnstable | in dee (omedt

(_Q.(&QB’& 0L Qan o3¢ masg when "Hne_ e g i’s C-Z;QYmeY

ond oY move humid ~Hhan the SuvYounding  adr.

hen thia occurs -he alr T 1i5e,; o ok

"oy orcel  ig somimer Han the ady SUT (OIS
i+

1 pleme  behavoiuy

e P e
T e e

E ] i |
| - plume rvegers 4o -the podh and extent Tn the

QJ:MOSPheve‘ og the gaseous eepluerts wre\eogeel feem

[
| a. Soctree, dsdally . o &tOck

|f ._}"ﬂ:\e behaviov of OL pk.(me em.&ed £rom cm% Stock
|

|

deperde on  (pcalized muv s{;&b.l--l:% 'TF,e Geomethc —Perrmg of

| staock plumea o€ o -Lunction of the \IGY{'JG:)_Q —Eempem-mre

and eoind  Profiles, vice vevsa, by Jdeoking | odt e plime

one con | ool Stability CondSliion anad dispevsive

Copocity OF otmosprere.
: 3. Six types og plume Lehavioy exe S\nocbﬂ w the

fiquve  efoed: I
) : DA - RoGoT 05 { 10



'i'LOOPiﬂQf- oS .-Jf_" %)
| PR e

| Tt ia o type op Plume  which hay i evYTCharacter.
f -

Bt oCcuy s M @ ighly unstoble :Q&I}"PSPHI’-TQ b‘GCo«.%LSe

!i og mpi’ld 1m.i>ct'n3_ 1 ) bgp e s |

Il.ﬂQO“»'Dj-’.- ' -l . : N ' .

- ]
) LCHTY i 1 ! I
i1

|
I—L- is o -égpe o.f.’ pluwﬁe cohickh e shope¢ ke o

I CONE This -akes place i & ness necdoal shmocphere, |

cohen —ehe @\oo\ we\ooﬂl:g. 75 greoieT Fhon: 22km bhy, ;:

1 (] ! 7 1
1;'3_‘F0Lnnif\3 |-

| M

&ed cmdev' exéveme

Tt iz o —4pe of PUME erv f
Brese ConaiEion :

e plume ool

vevsion: ConaliHong -
b e oF at ad& \JC-’.Y-(:\CQ\\g

o epread hovizenioly,

]
|I
i

. (opdng:-

M e

(opting occara when +there (s o seong IL_OLPISQ ke

above a carfoce ';q_\i@féuoﬂ. onaler . Hhig Condition,

| dvepusion is. Yopid upwonds | budk olonocoad i £Lu300

Idoeg, aob  pevetode the waversion logey anoler —£hege i
| ‘ L ;

Condition e, emission &\ not veoch SWEOE.

!E.Fiumfaeﬁén 3T

| Tt s a phenomeron i hich polidonss Hhod oo

e,m?&ed; rte e aernquhe-re_ one bfoug\»,e Y(ip'\"dtj_ 1
| to the ground level wohen the i destolstizes’ |
|

| _

6. |Yo.pping -

M

This. yegers, 4o C'ommamg cohere. e Plume 5 !

Caugh% be‘:@e@ﬂ m‘)e"‘—""m&, omcL Con onl% dr e@uge

o

L

‘A o Gmitedt veyt ol hengh{;

D th ‘ |
e ' Ragesroel® |



'BcnE model ignoqeits 4 s

- = . T

> A simple  atmosphevic model  Calted o }::-::1:’9..wrx::de).k

Con be used. —to  Calcoiodl grownd fevel: concentra-|
tong o@ SpeciRic, aiv poliution, pollutens of Considey

tonmited Lyomm  the Project activet§. : f

560 box wodel s boced on assumntion  thok'
Polutance ‘wnmajed +o the odbmogphere ave |

eOh Loxenly  voixed: t0 o dolume ave box. i |

//1 65‘91:" Yo

e

LO‘"BE{ // ﬂ ; i
Gk f”w”‘oy*/ g 'i‘-'i"t-—,J

T L |\ 1\ k R‘.-v' /\
Lo e *: S ot g

TR - . A - Fo) ; = it

’ _\L b=y _E"_,'// 3 \'eﬁ‘ﬁx‘ &-{3"‘ 2 e IR it

lth o o
- - £ 5 - M

C[O

Goussian mode)

. [
e = a )
_ == T == = o - . M * - Lt

| ciakical  distvikodion | diteerent “pes of wmodeling l

The assurmption -+hokt pelutance  follows nomni

Llames based on e Calleka. . - - i
) : |
QY I

X = 2 P (-0:% "e"') I
T expC 0. 5( )]7 [exP o ( ] !

X = howrgly concentrodion of dodn wind  distange E

e = mean ! oovnd &peed: at poludent nelease hef'ﬂhk . |
%I - atalllTHL coelericient |
g g | - ok e
& ' = poludent Coeegicient e i |
q " L ._
" polukene Yeleoge
Y = Crogg nd distonce Lvorg dthe el

Ok -\ R -6y (0



1

-1

Plame vise ' : , ‘

| Covcenbokion of iy Polludonds.

s —

:
_’
l
|

i
i|

polludion Ul also lecd o pvgmokxve aging.

| predicting Qi quality , thevefore ot PNy, 3

I Concertyations and EmMissions. potludont Conc_er){:vo&itrq‘

and Cmigsions  £yom i

plume r'\:te e.nd dicpersion :

—_— om 2. .z;_.,zz:

LTy o
The plume Rise ia on imPportant pavarneter o the
ovevall aiv péllation  Control mechenism -eohich
divectly tnterpeves +he dizpersion &g "polldamt over
A period op time and gpace, the wove ia the
Plume Yise, -the betier woulel be -the dispeySon of 1

&y  poldomds -Yesuling, ko (eSS ground evel |

dispexgion ;- i

The dispersion of plume eshfch is emited. Lrom ;

& chiynney. s governed. by Mony. of _fackors :

eoind  gpeed . ool divectom , (ocal -&ewoi(\,-{-_uvbule\’ice-!

Indensity of atmogphere , tevnpevaduxe , etc- Tn thia

| stody. e namerically Tovestigode the plame dt%r)etsnhs]
By voouous abhitudinad -ee,mpeutme, Josatdong.

Prediction of aiy guolity ' T alath i
£ = s ) e R —— ey S 1

‘nvc?\@& ‘H"e 1|

: : : : YEQLL Y EQ
dieiculties of oeather LoveCogting s it olso YEEd

poﬂuicme

I

dodt.) o0 and . knaoledge of @ focol

rednnt (ocotion2. ovement S

: AonNts . | |
-oxnd Possivie {mﬂs&ovmakofﬁ o - Poll ' '

TR ait polcdion i Mok Tovtvolled by 030 HnE O |

H L - 1 |
ot pecome so POISOIPUR ot it ol b& VICGCR £5TY

Rising aiv

o v on oxyggen kit +to bLyeothe eosilyd.
|:

m \3‘*;&— 0%\@ :



I ‘b’fSpéfs]oﬂ ‘Eodpeicient T TR ST SR I o 2

b == T — o e X

| TRe Gocgeicient 0{2 ol.epei‘e.\oﬂ CCOD) 14 the Gwefage

|

Jigpexence o group of MUMbES has .BYom +the
pevcen-tage af

vnedion - The Volue 15 NGFD?{;@L ag e

HeE mediof . In. Yorio Q“OJ%@EL,H\@ CDG@@’C‘GM e

d‘tspeﬂrs‘ron V5, \'epowced as, o caweYorae ‘P@“CG”'LQSQ

diggerence Lvom Hne rnadion Yaxio.

_ - s .
TRe d\spers\oo f\umbsr Yepresent& -l:he oVexa
oL amfal dispergion o) -Eh(i S‘dﬁtem und(—“x Con S cievo:t\oo

#'. "
andl G e Tec\pm(p& of Fec!et' DUMLEY
Cﬁ?*- UnLIDQ) Ty = despEYSioN UIMbeT cxpression,

Do 1a the axiol dispersion CoCREICIeOt o
Lenchh et eeen +the

g toc

™Ean vewdty omok L 15 the

o0 meEasorement Points.

OppliCotion o +an ehimneg Fov poliugont d\gpejioz

— _‘= =
— = e — = . —_— e = = e

4 chirney & an QYChiteCHIYE vextilotion SEYUCEUNE

oy Tciol that 150l04C5

mode of wnasonvy i cloy
produced by

hot —toxic exhoust goges O Smoke

o boller |, stove, Fuxnalc. i cineyator oY Liveplace

Pyom haman Living  GY€os- Chimneys axe Lypically

evxtical or ag NEOCM as POSS'!ble 4o \JG\’-(:\‘COLL"EO

Consure Hot -the goges -Plow Smoothly dvoding

O fovte  hC  Combugtion 1 what 1@ KNOWND 4GS

nside |

|

the stock , ov  chimney Eepect- The space

{1 o .

| e chimney 14 Colled e LIUC. Chimneys, one

adiacent 4o lomge iodustriod  Yeeineries, Lossil
O ?u%m.ﬁf



| £ruel Combustion  facilities, or pavt oL bq?:lol:-iﬂag'

|
I

Stearm (ocomotives and Shipg.

—> T 4he on™Med grades, e —erm sSmokestack |

Ndustyy  vepevs o the envivonmentad  fonpacts
oL barning  -Soseil cuela by sndustriall  Society
ir)cludin3 Ue cleckric  indugtYy - Jduving ita

.-. )

Coxliest history. 1 i‘

i[--a.."rﬁe YD Seokestack  is cﬂ.ﬁo used  tohen ‘
Yeeexrwioy 4o (ocomotive ch'tmmc:lg oY fgh?p'. -Clr)'fmrf._!
Y5, and e Ley® Luonel Can alts be aged.

i |

Joye

; } 0
ONAN Rogess- N\



