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What are ABCs

# Atmospheric Brown Clouds (ABC's ) are

~ regional scale slums of air  pollution
that consists of copious amounts of ting
particles of root, sulphates, initiates,
fly ask and many other pollutants.



% Gases, such as NO,, CO- and many
volatile organic compounds (VOCs)
are referred to as Ozone
precursons since they lead to the
production of ozone which is both a
pollutant and a strong greenhouse
gas.



#Aerosols that are formed
from gases through chemical
changes (oxidation) in the air
are referred to as secondary
aerosols.



#Soot ~ results from  the

~incomplete  combustion of
fuels and consists of nano to
a few micro-metre  (millionth

~of a meter) size particles.



# Black carbon (BC) (that is, light
absorbing elemental and organic
carbon particles) and many organic
acids are the main constituents of
rooft.



L

j#Typlcal backgr'ound concentrations of
aerosols are in the range of 100-300
~cm-3, whereas in polluted continental

regions the concentrations are in 'rhe
r'ange 1000-10,000 cm'3 '



# The brownish column of ABC's is
due to the absorption  and
scattering of solar radiation by
anthropogenic black carbon, fly ask,
soil dust particles, and nitrogen
dioxide gas. ' ' '



Five regional ABC hotspots around
the world have been identified.

% East Asia & & &

¥ Indo-Gangetic Plain in  South
Asia

¥ Southeast Asia _

% Southern Africa; and

% The Amazon Basin.
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# ABC hot-spots in Asia, Bangkok,
Beizing, Cairo, Dhaka, Karachi,
Kolkata, Lagos, Mumbai, New Delhi,
Seoul, Shanghai, Shenzhen and
Tehran. L e L



Facts

: “"ﬂBr'own haze exTends over' sou1'h
sou*l'heas‘l' and east asia

¥ Haze is concentrated 3 kllome'rer's :
- above the surface and can travel
halfway around the globe in Iessj
. than a week SO e
"j‘;}.l__.;ﬂLqr'ge sur'face coolmg _.__due. ‘-tq .
" reduced 'sunllghf per'fu_r_'bs-- the -
hydr‘ologlcal cycle e A



~ Brown haze composition

g ﬂBIack car'bon and ash
B sulfa’res |
.| ¥Nitrates

% Mineral dus'r

 - :~._-‘- '1¢75% of ‘rhe cloud is man made el



“ﬁFores’r flr'es o
B Ineffucnenf cookmg fuels
3«.7;',",ﬁFacTor'|es TR e TR
ﬁfMoTor' vehlcle use



EffecTs

E: Slgmflcanf reduc’rlon of solar' r'adla'rlon to
- the surface by as much as 15% |

BT a_ﬂﬁf Altered regional monsoon patterns. (Iess-
©  sea evaporaflon fr'om sunllght means Iess_'

. . : I"GIN)
ﬂf Less: rain in. northwest Indla Pakistan,

- Afganistan & wes'rer'n PRC by as much as_'
40°/o | | ;

B Mor'e rain and floodmg in oTher' ar'eas -

__ % Reduction in phoTosynThesns (dr'op
. agricultural productivity) =

% Acid deposition and plam' damage
. .. % Respirdatory.ailments *



[ Empacts
" | The 2002 s1'udy |nd|ca1'ed near'ly 1'wo mllllon PeOP'e'

~die each year ‘in India ‘alone fr'om condmons_'
r'ela’red 1o br'own cloud ' | - 4

g  The second ‘assessment s1'udy publlshed in 2008 |
T hlghllghed regional concerns. |

’-ﬂf Changes of r'amfall paﬁer'ns wufh 1'he Asuan

monsoon.  The - observed" weqkemng Indian
-monsoon and in:, China northern drought ‘and .

‘ | souTher'n floodmg is mfluenced by the clouds = |
) ’.# By dlsplacmg The ‘rher'mal equcn‘or' so'rhwor'ds vuak'

cooling ‘of the' air over Edst Asia,the monsoon
".which ' brings most of the rain to these r'eglons'__

 has been intensified and displaced southward.



ﬁf Re‘rr'em' of ‘rhe Hmdu Kush Hlmalaya glacuer's-
4 and snow packs. ‘The cause is attributed to
§ rising air temperature that ‘are more
-\""pronounced 'in elevated regions, .a combined
~  warming effect of gr'eenhouse gases -and the
| Asian_Brown Cloud. Also. deposition “of black
I carbon - decreases _ the . reflection = and
; __‘i.;";}._l_exacer'ba‘res the r'e1'r'ea1' Asian glacial melting
- could-lead to water: shortages and floods for
- the hundreds of millions ‘of people who live
down stream -

ﬂf Decrease. of  crop har'ves'rs | Eleva‘red
' concentrations” of surface ozone is likely t
~ affect crop vyields nega’rlvely The lmpac‘r |s'
j ;_ crop specuflc 150
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Geogr'aphy of Asia, “the Hmdu Kush- Hlmalayan Tube‘ran
S glacuer's and 1'he|r' r'lver' basm -
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Effec'rs g

Cmes fr'om BelJlng to New Delhl are ge't'rlng dor'ker'
' glaciers in ranges like the Himalayas ‘are melting. fosfer'

--ond weather. systems becoming -more extreme, - in part,
due_ Yo the combined effects of man-made A'rmospher'lc.
' Brown - Clouds (ABCs) and ., greenhouse gases m 1'he_

atmospher'e

'The cloud is also hovnng |mpoc1's on air quo||1'y and
agriculture in Asia. increasing. risks to.human heolfh and
food production for three billion people. |

Prof.Véerabhadran Romonathon head of 'rhe UNEP'

. scientific panel which’ is carrying out. the research’said

"We believe today's: report brings ever more clarity: to

-'-.~.":_-~""The ABC phenomenon and. in: domg so must trigger -an
- international response- one that tackles the " twin

" threats of. greenhouse ' gases and' brown clouds and: the.
' | unsustainable’ development - 'rho1' under'plns both;' -added
~ Prof.Ramanathan who. is~ based at  the . Scr'lpps

i _Insf,funon of Oceanogr'aphy Lo Jolla, Callfor'nlo



Gheen House Gases ‘(GHGS)

¥ Act Iuke a blankef and ’rr'ap some'
infra-red (IR) radiation - -

 _ ﬁAddmon of GHGs enhahces 1'h|s-3--
. heat trapping effect and reduces
the outgoing IR, which " leads to

warming of the surface and the

"afmospher‘e GHG's add ‘energy - to
- both  the- a'rmospher'e and the'

L surface.



ATmosphemc Brown Clouds

ﬂf Aer'osols in. ABCs m‘rer'cep’r solar' ener'gy
& before it _reaches the _surface .and thus.
. perturb 'remper'cﬂ'ur'e precupu’mlon -, and -
% | biomass production N
ﬂf ABCs: ‘intercept” sunllght by boTh absor'bmg_'

=it “in. the ‘atmosphere .and- by reflecting. it
(Also r'efer'r'ed 1'0 “as scaﬁermg) back to
| fj;- space. . ' Y P e
| k2 Absorphon enhances fhe solar' heafmg of;
~+ the atmosphere = - A, -
'";I;f_'_-"ﬂf Both absorption. and r'eflectuon of solar' |
- radiation ‘lead to dimming ‘at the surface, -

. that is they reduce the amoun'r of solar';_
-1 energy. absor'bed at the sur'face




Impac'r on wa'rer' ramfall &
phofosynfhesus

. u Energy fr'om the -sun (also r'efer'r'ed 'ro a.

- solar “radiation. or r sunllghf) _the
~ fundamental forcing agent of the cllmaTe

| system, agriculture and life itself. = -

‘# Sunllgh'r heat " the- sur'face and’ Ieads 'ro -
~ the " evaporation ‘of - water ", which
ul'rlmately falls back -as r'amfall a‘n_d.'
£ snowfall. i el FA AL
-l‘%_iﬂf Sunlight The énergy--- . ""S_o'ur.'Ce *'_.f-,Or'-
pho'rosyn’rhesns ke B e T e



R :-':1_-}’-#ABC mduced atmospher'lc _solar

. 'heating ' and. surface dimming ‘our
- large: over Asia in geneml and over'l :
‘India and China, ‘in particular ..~

' ¥The annual mean solar heang of

the troposphere increased by 15
per- cent’ of mor'e over Chma and
Indla CANE I RIS



( ﬂEIevo’red heating by block car'bon and_
~ dust near the Indo-Tibetan region -
| provides for'cmg for enhanced monsoon
~ circulation ' and - increased - rainfall.
" This is referred to as Elevated that |
* Pump (EHP) effect.  This mechamsm

. can add to monsoon vor'loblln'y ' £






|

A review paper by Lau and others (2008)
concluded that EHP (Elevated Heat Pump) can
lead to increased rainfall during May-June and
the coupled Ocean-Atmosphere effects of
dimming, SST gradients and reduced
evaporation will take over during the monsoon
period of July-August and decrease rainfall.



. *large (>25%) decrease in early and

- late season rainfall; and decrease in -
- the number of rainy days (>25°/°) 1l
j,,"‘,'-“‘-ﬂfConcluded 'I'hcn' the monsoon season_
B s shr'mkmg Spahal covemge of
- r'amfall is also shr'mkmg £



*E‘Slgmflcam‘ increase - in  the

fr'equency and magnitude of extreme
rain - events: (7100 mm/day) 3

- significant decr'easmg trends -

~ frequency of very heavy even'rs
| :,(7150 mm/day) near'ly doubled =



&Predlcted a substan'l'lal ‘increase.

~in hazards due to heavy mmfall

| even’rs in Indua



% Used station precupltahon da1'a 'ro
'show  that * summer precuplmtlon
- decreased over India by about 5%,
-~ model simulated : this 1'r'end |f,,
' -mcluded ABC effecfs S



1n?FIndla aver'aged "r'ai'n_fall .decreased

by  4-8%  since '~ the 1950s. -
 Predicted a doubling of ‘drought
% fr'equency m the next few decades
. if ABC  emissions mcr'ease at
~-current mtes |






