WU PM 2.5 NU

W5 ERBIN9QANBUINYY

By
Audlalaunazied (93.)

NaeUINsANagntauine (ua.)



1. AFlUing I UNaNEN 1901 A

2. §1891UNT991YIVYNNY IV

3. w1s1dmasnvanleuIngridnanasly PM2.5

4, WUULAUNISATZA18YBIa10a N

. B
a - -
S b i
$ B “p®
4 3 > - ey

http://air-pollution.in/health-environmental-effects-air-pollution/



Fertilizer o [_é:7

i

——— Qil & Gas Industry, Power Plants, Sewage Treatment Q

https://www.nps.gov/subjects/air/sources.htm



Primary pollutants
Carbon monoxide

Cco

Sulphur dioxide

SO2

. Ammonia
NH3

Nitric oxide
NO

Nitrogen dioxide

NO2

Particulates
(PM)

Volatile organic compounds

L
e
15;-::\[ l _

Factories

S —

VOCs

https://www.mtgscience.com/ess-topic-63-photochemical-smog.html

Secondary pollutants

Sulphur trioxide Nitric acid
SO3 HNO3

Sulphuric acid )
HpSO4 Hydrogen peroxide
H202

Ozone
Ammonium O3 Particulates
NH4* (PM)

Shipping

.,

-




uawn1seInianateiliuingadiuansisuguuasssmalng laeian g8 wazngu
Uszrnsidesludnulasunansznuiluagraunn lneialelouiidanuwazdy PM2.5 Aeuaiiyniseinis
w/ A oo Qs v = i of =5 e $74 o
wan 2 wilailudeanassigusangaseguaweundevesauiudssmalve dadisisganiglainluin
Tidanudsslunisiialsavasniaonluauas lsarlaviadsn lsalussuumaiuniala Tsadannnges

waglsnuzisaUan — e

Heart Lung Cancer and
disease Both chronic & acute
Respiratory diseases

Including asthma

HansEnusagunmitinaninelelvunasiy PM

fivnan ; http://air-pollution.in (AMug183ia) waz https://aircentraltexas.org/en/regional-air-quality/who-is-at-risk (#1uv2138)



Photochemical Smog

uv rays_:.

ot \

I" .
NO, + OH

Volcanic  Mineral
eruptions  dust

Fossil fuel Forest
burnings  fires

Vehicular
emissions

Industrial

Plants and
vegetation emissions

https://pakistaninfo.com/ 19270/ towards-understanding-smog-its-types-and-associated-health-concerns-in-pakistan/

A —

[

NO+VOCs+0, +UV — O,, PANs, and other oxidants

NO, + O, + Hydrocarbons + UV — PANs

~

—

PANs : Peroxyacetyl Nitrates (CH,COOONO,)
PANs Lgnd200nN 13U radiacal uay NO2 &
ADUYI991 A1 PANs 99613139 transport NO, 1183

b
A

A A a Y
NUNNATTUITDNAA O3 llﬂ

- > /



&V a8 a
N1%910 lYUNNUN?

Aaloloufiianuiinainuuen
AduLUUInlaAdiAa (Photochemical
smog) ¥3a138n31 Buani1Aa
(brown-air  smog) laaainaiwtu
wman1saiiidessaud Uszina

Jeynnsogunnuasuyee

sUndnImNanAuvlialiiawwaud YsemaAadnsany

a9 ; https://chem.libretexts.org/Courses/Portland Community College/
CH100%3A_Everyday Chemistry/08%3A Energy from Fossil Fules/
8.12%3A Outdoor Air_Pollution




NuiTereg wudi freleleufinufinazfinnsidsuudasmiuseudu Jenis
Lﬂ?iﬂuuﬂaeﬁ%%uaq UANNTUYRINaNY Laznsinauisenlnlaialinavaseanlyn
vaslulasiauluvsseania Tnsfinnududuresinelolouiinufio druniiadunauiain
UfAzeTnlaafida (Pisano et al, 1997; Lin et al, 2010) vaswafisluiufituaruda

S48 UV Tne@ised UV \Juisaufjisen (Intasean, 2008)

u-\/



ludiueuldgves Zhigiang wazang (2011) WUIIANMUUNTE UV uazaamgl

v ¢ ¥

anAlusauIuziinduduiusnudlwlatlunisinalfizen laeadnudutulalounianul

Y

wualungegaluyaaiaiueg wazann1adluyiaiainanedu felalyuiianuazininuuudy

aQ\ = a\

g9uluy2991598 UV wazaumnglionnialidiugeauduiaediu Insliguuaiainiaduds

Y Y

AIUANNITNIZNLAIVBIUANY (Limpaseni et al.,, 2000) #9AARDINUNUIILVDINNINY LAz

ALy (2015)

o

L

)



Diurnal of the ozone concentration in the study area Diurnal of oxide of nitrogen concentration in the study area
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L Lapse Rates J

> Lapse Rates: The rate at which temperature changes in the vertical (slope of the temperature
vertical profile)

> Environmental lapse rate (ELR) : the rate at which the environment’s temperature decreases

with increasing altitude

- Environmental lapse rate = 6.5 °C/km (on average in the troposphere)




> Moist adiabatic lapse rate (MALR): the rate at which a saturated air parcel will cool if it
rises or warm if it sinks (applies to an air parcel with a RH of 100%)
- Moist adiabatic lapse rate = 6°C / km (on average in the troposphere)
> Dry adiabatic lapse rate (DALR): the rate at which an unsaturated air parcel will cool if it
rises or warm as it sinks (applies to an air parcel with a relative humidity (RH) of less than
100%)

- Dry adiabatic lapse rate = 10°C / km

AN

Use the ELR to determine the temperature of the environment as you move up or down in the atmosphere.

AN

Use the DALR or MALR to determine the temperature of an air parcel as it rises or sinks in the atmosphere.
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> ELR <MALR < DALR

env parcal

> P, < ppaml ; parcel is negative buoyancy

—> A saturated or unsaturated parcel will be

cooler than the surrounding environment and will

sink, if raised /
o o |\ ) ' ~ /£
NU1N : hitps://sites.google.com/site/adiabaticprocesses/ ~/
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inversion
layer
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1190 https://slideplayer.com/slide/5685045/

> Inversion layer are always very stable
> Temperature increases with heights
> Warm air above cold air

a v = :5 :ica a < A A
— !ﬂﬂﬁlu“lf’Nﬂﬁ]x‘iﬂ‘l—!‘i’lﬂ1ﬂ‘lﬂ1’lﬂ3ﬂu!ﬂu HaIolIEen

a1 31 Inversion => winter, night
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(saturated parcel)

Ig=10°C km- |
unsaturated parcel)

['e=30°C km-!
(environment)

-40 -30 -20 -10 0°C 10 20 30 40 50

1910 : https://slideplayer.com/slide/5685045/

Absolutely unstable

» ELR>DALR > MALR
» A saturated or unsaturated parcel will be warmer
than the surrounding environment and will continue

to ascend, if raised.



9 Conditionally unstable

A\

MALR <ELR <DALR

A\

899/ Km Tenv < Tparcal
. ":> .

,#}"C, P..> pparcel ; parcel is positive

A\

Level of Free | buoyancy

<9 — ti
Convection > An unsaturated parcel will be cooler

and will sink, if raised

s — {1 > A saturated parcel will be warmer and

will ascend, if raised

= ol Tuiiomeananla uaada 1

Dry rate Moist rate

Temp. of the Environment N => summer, day

. et
u197n http://wvvw.atmo.arizona.edu/students/courselinks/faLL14/atmol70a153/online_dass/week_10/Le\&éﬁgstability. tml -’ /



Height (km)

Environment

/4

Dry adiabatic
lapse rate
(10°C/km)

Moist adiabatic
lapse rate (6°C/km in
lower troposphere)

‘/Level of

free convection

Lifting condensation level
air cools sufficiently
so that cloud forms

-60

| 1 I

! I I I
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fianann : https://www.ess.uci.edu/~yu/class/ess124/L ecture.6.stability.2015w.pdf

> Lifting Condensation Level (LCL) : the
level where condensation first occurs as an
air parcel is lifted (where the relative
humidity of the air parcel becomes 100%)

> Level of Free convection (LFC) : the level
where an air parcel first becomes buoyant

(warmer than its environment) *)

= &) %)

=



> ELR=DALR

4_05’, —> Air parcel indeuNa
K, Y A =
T MeNGAILDIATUA
. Temperature waesuuilas v9eglus:
D077 N
Neutral wasonae 11
» Neutral — no effect on vertical movement (convection) — gﬁﬂlﬂ%ﬂﬁﬁ@ﬂﬁ]ﬁﬂﬂ%u

(Autumn, high wind)



ALTITUDE

4= TEMPERATURE PROFILE

»

a-_l - " ’
e | BN

TEMPERATURE

https://www.eea.europa.eu/media/inf
ographics/temperature-inversion-

traps-pollution-at/view

TEMPERATURE INVERSION ~—

Temperature Inversion

Cold Air

Warm Air — Inversion Layer

Cooler Air
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https://dashamlav.com/temperature- https://stem.in.th/temperature-inversion/ \/
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Height
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TYAUAINEINEL (Mixing height or Mixing Depth) Juszezmeaaniiuialanluauiievevanaves

Temperature profile

Dry adiabatic lapse rate

Mixed height

Mixed layer

~

Temperature

From : Artificial neural network approach for determination of mixing height (p. 77), by E.A. Ahmed, 2018, Inter

M Journal

—/
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Engineering and Applied?giences (IJEAS), 5(2).
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Diurnal variation in the height of the Mixed Layer
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It is also called the Atmospheric Boundary Layer (ABL) or just the boundary layer (BL).

DP9 ; https://www.eoas.ubc.ca/courses/atsc113/flying/met _concepts/03-met_concepts/03f-BL_obstacle wake/index.html

@ N300 https://bmeafl.com/the-project-proposal/
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1) uuugy (Looping)
2) wuulau (Coning)
3) WUUNA (Fanning)
4) WUUNTZNBAUUY (Lofting)

5) WUUINAY (Fumigating)
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