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Background History of Air Pollution

1920-1950 - Invention of small boilers for use in factory.
Rapid industrial development was the beginning of
environmental destruction.

1925-1950 - First Smog due to accumulation of gaseous
pollutants appeared in Los Angeles.

1950-1980 - London Fog and smog problem happened in
New York.

1980s - CO, Greenhouse effect arise, causing global
warming hazard.

1990s - Uncontrolled global climate change and
stratospheric ozone depletion

( From:Air Pollution Teaching & Learning Package
Hong Kong Polytechnic University )
http://gushwal ogy.org/ APES/airpol | ution.hongkongpol ytech.htm

Pollution  From Wikipedia, the free encydopedia

Environmental pollution isthe release of environmental
contaminants, Carbon monoxide, sulfur dioxide,
chlorofluorocarbons (CFCs) ,and nitrogen oxides produced by
industry and motor vehicles are common air pollutants. Sunlight
converts nitrogen oxides and hydrocarbons to ozone or smog. Water
pollutants may cond st of awide range of organic and inorganic
chemicals such as heavy metal's, petrochemical's, chloroform, and
bacteria. Water pollution may a so occur in the form of thermal
pollution and oxygen depletion. Soil contamination isan i mportant
aspect of environmental pollution; this phenomenon occurswhen
chemicals are released by spill or underground storage tank leakage.
Among the mogt sgnificant soil contami nants are hydrocarbons,
heavy metals, MTBE, herbicides, pegticides and chlorinated
hydrocarbons. The U.S., Russia, China and Japan are the world
leadersin air pollution emissions, however, Canadaisthe number
two country on a per capitabass.
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Major Sources of Air Pollution

1%

g A

2 A— 5.
a 3 Stationary sources ’

o Power plants

ehicle emissions
o Fuel combustion sources

o Industries

Environmental Protection Department

Hong Kong, China http://www.epd.gov.hk/epd/
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PM25 gands for suspended particulate matters
lessthan 2.5 um(0.0025mm) in diameter.

http://www.nies.go.j p/kanka/kankyogi/
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http://www.city.sapporo.jp/eiken/various earth/drycomp.htm

Yellow Sand Dust and Snow
(2006.3.13)

http://today.reuters.co.jp/news

Seoul, Korea




Past Air Pollution Examples
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emizsions from fossil fuels, driven by increasing energy
demands since the Industrial Revolution

Industrial Revolution From Wikipedia, thefree encyclopedia

The development of the stationary Steam

engine was an essential early element of
thelndustrial Revolution.

Industry
* Mining, * Metallurgy, * Steam power
* Textile manufacture, * Factories
* Machinetools
Transportation
* Navigablerivers, * Coastal sail, * Canals

ip James de Lawtherhaurg

http://en.wikipedia.org/wiki/Ce
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* Roads, * Railways 16, p.326, (1970)
Coalbrookdale Steelworks B Co;lwb:o:k dale(UK )
Industrial Revolution From Wikipedia, thefree encyclopedia It it ownsnediy
level 4 display.asp?GetlL 3=11084

Late 18th century.
HaBausasemo Ha napHa-
ma MawuHa U mexaHu-
sauusma B8 ceackomo
cmonaicmBo  6bp30
npomeHs edpekmuB-
Hocmma Ha 3emegeaue-
mo.

The entering of the steam-engine and
mechani zation in the rural economy changes
very quickly the agricultural effectiveness.
(Trandation by courtesy of Prof. D. Kolev,
Univ. Chemical Technology and Metallur gy-
Sofia)

NCToPMAMN

LWBUANZALNA,9KAAC,

Co ¢du s, pl22 (2002

Coa minein1790’s(U.K.),
16, , p.203 ,(1970)




12 7 (1942),
p.632:
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http:/iww.sci-
museum.kita.osakajp
I~kazu/siryo-/kodou/
Lkodou.html
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1800 18507, (Russia),<p.73,Mopckoii ®noT
(SeaFleet), No.6, (2005) >

Dolcoath copper mine, Camborne, ”;72%"{

Cornwall, UK., in 1831; Kenneth

Hudson, The Archaeology of Industry,

Charles Scribner’s Sons, p.33, (1976) http://mww. multimap.
conm/map/

1847, The Mysterious Origin of
Nevada's Territorial Seal (U.SA))
http://dmla.clan.lib.nv.usdocs/nda/arc
hives/myth/myth85.htm

1847, LOCOMOTIVE EXPRESS
POST, New York, NY, U.SA.
http://alphabetilately.com/US-rainshtml

http://nona.net/fe
atures’map/place
detail 488705Mo
abit/

1855, Bors g’slocomotive factory in
Moabit, Berlin, Germany, from “Mary
Fulbrook, A Concise Higtory of Germany,
Cambridge Univ. Press, p.124, (1990)”




FORT PITT Works,
Pittsburgh, U.SA., Aug.22,
1862, “Harper’sWeekly”,
<The Freeand the Brave,
Henry F. Graff, 1982>

Location ( ):1872 Atlasof the Citiesof Pittsburgh,
Allegheny, and the Adjoining Bor oughs,

http://digital.library.pitt.edw/maps/1872ind.htmi(2006.4.1)

Production of geel

U.S.A.; <TheFreeand the Brave,
Henry F. Graff, 1982>
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http://mww.sandyhin
es.com/mapbed3.htm

01 Jan, 1871, On The Road To Bedford Range: A
Consignment By The 8 A. M. Train, NS Museum of
Cultura Higtory , (CANADA),
http://museum.gov.ns.calimagesns/ html/41835.html

/map.htm

BMZ was founded in 1873 by Peter
Gubonin and Victor Golubev as the
rail plant <MUSEUM OF BRYANSK
ENGINEERING WORK S >(Russia)

http://www .admi n.debryansk.ru/~press/BMZ/bmzhist1.html

http://www.tor ussiawithloveie

The Great Britain rule over the seas. On the
Idand (Great Britain) oneslivewith high
spiritsthat possessthe most power ful navy in
theworld. (Trandation by courtesy of Prof. D.
Kolev, Univ. Chemical Technology and
Metallurgy-Sofia)

NCToPMAMN

LWBUANZALNA,9KAAC,

Co ¢u s, p.i8s, (2002

1885, Paper mill in Tokyo,
TSUKURU Aeshetics at Work,
p.105, (1990)




1890

Mitsubishi-Hashima
Coal Mine

P.31,(1977)

http://fusebox.web.infoseek.c
0,jp/html_report(2006.3.17)
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City Life in the Late 19th Century

http://maps.yahoo.com/

e 5

Bairie
Petaiboraugh .
Bellavills KN30 q

Oshana
Terento | ake Ontario

heper
Hamiftor o

n. Iran oit
v 2

Solvay Process Co.'sworks, Syracuse, U.SA.

CREATED/PUBLISHED [between 1890 and 1901]
http://memory.loc.gov/ammem/ndlpedu/featur estimelineriscind/c
ityfindustry.html(2006.3.23)

K ¢ T L4 i
<TheFreeand theBrave, Henry F. Graff, 1982>

John Davison Rockefdller (July 8, 1839 — May 23, 1937)

was an American industrialist who played a prominent

rolein the early oil industry with the founding of Standard

Oil ( ExxonMobil is thelar gest of its descendants). From

Wikipedia, the free encyclopedia

Essential Atlas of
1900 the World, Collins,
< 1900>, P35, p.39, (1999)
(19%9)

Paris Atmospheres, ,1900 ;
Photo: © Keystone France

Thomas Nast (, September 27,
1840-December 7, 1902) wasa
famous caricaturist and editorial
cartoonist in the 19 century and
isconddered to be the father of
American political cartooning.
From Wikipedia, the free
encyclopedia

1904, Albert Bigelow Paine, “Thomas Nast: His
Period and His Pictures,” Harper & Brothers.
<TheFreeand theBrave, Henry F. Graff, 1982>




1905-1906,

Maurice De
Vlaminck (France) ,
BRIDGESTONE MUSEUM OF ART
From20 ,P.141,(1987)

Early " P.R.R. Union Station
http://maps.yahoo.com/

Smokestacks from the top of
Union Station, 1906 ;<GASP Jauesne B
Photo Gallery, Pittsburgh: The . *
Smoky City>http://www.gasp- "
pgh.org/photogallery/smokycit  unionstation  isat Grant

e

y.html;(2006.3.21)
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Kawasaki,
Source of Smoke:

P.224, (1977)

.140,
(1977), http://www.city kawasaki.jp
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(1912 9 16 )

THE CHIMNEY SAND SMOKE OF INDUSTRIAL OSAKA

http://www jttk.zag.ne.j p/bacasA00/i nareki/kankyos/smog.htm
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M ayakovsky
(Russa)

20 ,
p.283,

LR
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Pittsburgh in the 1930s <GASP
Photo Gallery, Pittsburgh: The
Smoky City> http: /Wwww.gasp-
pgh.org /photogallery/
smokycity.html;(2006.3.21)

Essential Atlasof the
World, Callins, p.61, (1999)

p-40,(1997)

http://map.yahoo.co.jp/

1940,

), p5,

(2004)

( ), p14,
(2004)

e

WIKIPEDIA

The Free Encyclopedia

http://en.wikipedia.o
rg/wiki/Pollution

Early Soviet pogter: The smoke of
chimneysisthe breath of Soviet Russia




Sapporo, Hokkaido, Japan

HEDAEYZ  Tokyo in smog

1960.3.7 p644,(1989)

azy s/ TFARANVERES 7—  Tokyo Tower in Smog

1962.12 ,p711,(1989)

p.18,(2000)

1963

,p.258, (1963)
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74

[July 1964<Camera Mainichi’71>
,p-241, (1971)

City of New York

[ Danid S. Brody from
Stock, Boston] <The Freeand the Brave, Henry
F. Graff, 1982>
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<Camera Mainichi’71>,p.246,(1971)
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Landscape in the morning

1973 ,
/
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http://map.yahoo.co.jp/

THE NEWCASTLE SMOKE ABATEMENT CAMPAIGN

Joseph Parry described Newcastlein 1859 asatown where" ... thestreets
wer e strewn with coal dust all day and every day", and asindustry
expanded in the following decades, the problem only got wor se. People
knew that the opening of B.H.P. in 1915 would exacerbate the problem,
however " ... local businesswelcomed the stedlworks and workerswere
only too glad to accept itsjobs. Pollution was seen asa necessary price of
progr ess.“(http:/mww.wed eyinstitute.edu.awpublications/gr een_c/smoke.

asp,2006/3/14)

By 1850, Bolton's
industry comprised
¥ bleaching, calico
printing, coal mining,
heavy chemicals, heavy
B engineering, leather
’ : tanning, papermaking,
rope making, textiles
and many other smaller
industries. Bolton' sfirst
power station opened
on 31st October 1894
from Spa Road.
(http://www.bolton.org.
uk/industry.html)

Mark Girouard, The English Town, Yale Univ. Press, concise Atlasof the World,
p.272,(1990) The Times, p.11, (1973)

11
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332, ‘With compliments from the smoke’. A Widnes
postcard of the early 1900s.

Mark Girouard, The English Town, Yale Univ. Press, p.248, (1990)
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1962.12 711, (1989)

By Google Earth
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il © Hulton-Deutsch Collection/
Corbis A London policeman
wear sa face mask to protect

himself from smog during the

winter of 1052,
TheLondon Smog Disaster of 1952.

Days of toxic darkness
http://ww.por tfolio.mvm.ed.ac.uk/studentwebs/sessi on4/27/gr eatsmog52.htm
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Date, December 1952
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1950’s, The Batter sea Power Plant - London,

England, from (ONE HUNDRED
YEARSOF IDIOCY), Think the Earth Project,
p-38,(2002);©Hulton-Deutsch Collection / Cor bis
Japan
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Imma"@al Environmental Ceoperafion o Kiakyushu City

Ao B S IR httoe/ A city kitakvusho.io/ k 2602050/
(2006.3.13)
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By the courtesy of Prof. Myung-whan BAE, Gyeongsang National Univer sity,
Korea
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Sulphur dioxide hit by tightened fuel standard
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Urinary Nickel Excretion in Populations

Living in the Proximity of Two Russian
B Al o Nickel Refineries: A Norwegian-Russian

Mrvrsy Population-based Study, Tone Smith-

5 Sivertsen et.al., Environmental Health

Perspectives Volume 106, Number 8,

August 1998

Limit: 20 ng/m*3inair at
CZECH REPUBLIC,
measured 1.7 ng/m"3 at Eifd
(around town), 1997,Germany

1

Figure 2. Map of Ser-Varanger and the adjoining part of Russia
showing estimated depositions of nickel (in mg/m?) during the
study period May 1995-April 1995. Note that the munidipality of
Ser-Varanger encompasses the administrative center of Kirkenes
and the other Norwegian settlements shown. Prepared by the
Norwegian Ingtitute for Air Resear ch.

Air Pollutant
Emissions, 1999

*Air pollutant emissions from
stationary sources in thousands’
of metric tons

. 9 638 -1,273

S : Gosk tat of Rl Federati 2000 h

ource: Goskomstat of Russian Federation, e
Kray

©2002 www.russianatlas.net

Current Environment in Asia

Annual PSI at Singapore
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Figure 1 Depar!mer-lt of Enviranmant: Alr Quality Status in the Klang V_al-ley 1999
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REESE Klang 28, 19995
:Malaysia Environmental Quality Report 1999,
Dept of Environment. Ministry of Sciance,
Technelogy and the Environment. Malavsia)
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Figure 2 Department of Environment:
Alr Quality Status of West Coast Peninsular Malaysia
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(Hi#2 : Malaysia Environmental Quality Report 1999,

Dept. of Environment, Ministry of Scisnce,
Technology and the Envirenment, Malaysia)
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A\r Pbl\mnnt Index (API) Level
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39 Malaysia
ﬁ Environment Quality
Report 1999, Dept. of
Environment,
8 Ministry of Science,
i 4?’ & {ﬁ' 3 Technology and the
f A% ‘# & s‘é o »*’f Environment,
Figure 4 Department of Environment: Malaysia
Alr Quaiity Status In Sabah and Sarawak, 1999
PENINSULAR MALAYSIA
*rew instaliation { )- number of days
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(Hi 82 : Malaysia Envirenmental Quality Report 1999,
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http/Ammairkareaorke/  2006/10/15 114]

AEv|[szEEE v

5388 A& &ER
EQUAEEA
ERUATEA 109
N
A v
PM10 A=A 123 pg/m
2 @ 0.002 ppm

By Google Earth

ol A @ 0.008 ppm
dHHT: @ L3ppm

http: . airkoreaor ke 006/10/15 112]
[HEv|[2E27 285 o R ~| 587 3HE
2R As A £ETE AL A
EagrEan) ERUA A
SR o7 ’Lﬂlj 1 . 7
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Respirable Suspended Particles - RSPs (spelled out R-S-P)

RSPs are tiny particles of less than 10 microns in diameter
that stay floating in the air for weeks. When you breathe them,
they penetrate deep into the your lungs and lymphatic system,
making respiratory conditions like asthma worse, decreasing
lung functions, increasing respiratory stress, and may even
cause premature death.

These tiny particles are so small you can't see them - they
lodge in your lungs, and stay there forever.

Perhaps you've heard of "Black Lung" that coal miners get
from RSPs. They give you breathing diseases - and come
from power plants, diesel vehicles and second-hand tobacco
smoke

(http://www.cleartheair.org.hk/dummies.htm) (2006)

Environmental Protection Department Hong K ong
The Government of the Hong Kong
* Special Administrative Region

Central/Western

[ oow sime | sp o2 | 03 502 |col

2006-10-15 10:00 1005 604 188 191
2008-10-15 09.00 1002 782 90 270
2006-10-15 08:00 664 726 73 32
2008-10-15 07:00 m5 |gre ] 2
2006-10-15 06:00 855 476 329 128
2006-10-15 05:00 816 508 427 131
2006-10-15 04:00 828 541 406 144
2006-10-15 03.00 874 500 581 181
200B-10-15 02.00 843 722 318 183
2008-10-15 01.00 800 842 198 162
2006-10-15 00:00 800 825 137 173
http://www.epd-asg.gov. gl P pc_ ( ion=Central/Western

Bangkok Thailand
NAYHEARRMERLR 21 #E25425 (1999.3.18-2000.4.4)
Asuatie uAnIAY Office of Rajabhat Post Office  paj
Environment  BanSom L Meteorological
planning Dejchaopraya  R@iaphurana  Department
........ i e AR s g g S B
nx 370 670 38.6 730
frvriaumeflpoentad <0 Ty 25 26 23 7
wit 1 il oty 20 00 00 00 00
No. of sxceeding std./total 0/4638 076982 0/7952 074527
T e e T ae e
= - BX
flulasaulaonlad o) N 284 248 155 124
whe 1 3l (ppo) . B 10 20 00 00
No. of exceeding std./total 0/6426 0/8026 0/8117 onne
< e e e e
S P BX "
mqm?uawawﬂ'nm (€O Fy 1.5 06 09 1.5
At 1 dlus epm) . 7 00 0l 00 00
No. of exceeding std./total 0/6426 0/7860 0/8339 Q/’l 778

Hi 8 : Pollution Control Department Annual Repart 2542,
(Thailand)

BT

Banghok 5% smuishii o
1) Office of Environment planning and Policy
2) Rajabhat BanSomDejchaopraya
3) Post Office at Rajaphurana
4) Thai Meteorological Department

5) Rajabhat Institute Chandrakasem

6) Ramkhamhasng University

7) Klong Chan Community

8) Hau Kwang Community

9) Nonsi Withaya School

10) Singharaj Pitayakom School

88 :Pollution Contrl Department Annual Report 2542,
(Thailand)
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1995
Gridded Black Carbon
Emissions at | degx | deg

resolution

For deg, read min.

unit - 1000ky.

[ 0.037- 0,083 i
[ 0.053 - 0.069 1unit=24

[ 0.069- 0.086
tor/(kn*2 month)

[ 0.086- 0.102
I 0.102- 4.984

Air Quality in Selected Northern Chinese Cities

Annual Dally Average Concentrations in 1995 {:g/im3)

NQ, S0, TSP
Beijing 122 90 377
Changchun 64 pal 331
Dalian 100 61 186
Harbin 30 23 359
Lanzhou 104 102 732
Shenyang 73 89 374
Shijiazhuang &1 129 308
Taiyuan 55 21 568
Tianjin 50 82 306
WHO Guidelines 150 100-150 150-230

W P,

David Streets, Argonne National Laboratory, 2001
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Asian Air Pollution
edited by
David L. Alles

Western Washington
University

InthisMODIS/Terraimage from January 10, 2003, snow and pollution
are mixed in northeastern China. Note the intense smog over the Y angtze
River valley al the way to its mouth and into the East China Sea.

Asian Air Pollution
edited by
David L. Alles

Western Washington
University

9 N .Pj»". e wd

Thisimage acquired by the SeaWiFS instrument aboard the OrbView-2
satellite wastaken on the same day, January 10, 2003, asthe previous
MODIS/Terraimage. Note the expanded view of this SeaWiFS image.

Asian Air Pollution
edited by
David L. Alles

Western Washington
University

In this MODI S/Aquaimage from December 24, 2003, dense haze drifts

easward from Chinaacrossthe Yellow Sea, toward the Korean
Peninsula, and Japan. Note the intense smog in the mountai ns of the
south, lower left corner above.
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Smog over China

@

A huge, thick cloud of
haze hung over eastern
Chinain early September
2005. The Moderate
Resolution Imaging
Spectro- radiometer

flying onboard
the satellite captured
thisimage on

September 10, 2005.
In thisimage, haze covers
Chinafromthe Bo Hai
Bay coadlinein the east
to themountainsin the

China’sindugrialization and urban growth contribute
to theregion’sair quality problems. A megacity isan
urban center with 10 million or more inhabitants. Two
of Earth’s twenty most popul ous cities—Shanghai
with 12.8 million inhabitants, and Beijing with 10.8 west.
million inhabitants—are in eastern China

Wide area analysis of Asian dust events in April 1998 by NOAA data

K.Kinoshita, R.lwasaki, N.lino (Kagoshima Univ.), I.Uno and
H.Amano (Kyushu Univ.)

A gray scale AVI image at 18:55 JST on 15 Apr.
1998. An upraise of heavy dust in the northwest
Chinais seen.

Wide area analysis of Asian dust events in April 1998 by NOAA data

K.Kinoshita, R.lwasaki, N.lino (Kagoshima Univ.), I.Uno and
H.Amano (Kyushu Univ.)
)

The smulated column densty digributionin g/m3(log)
and wind vector at 18:00 JST on 15 Apr. 1998

http://sharaku.e
orc.nasda.go.jp/
ADEOS?/librar

y/2002/0211b.ht

ml

10'E 120E 130°E
Data provided by NASA

The Asian dust (KOSA) on November 11 and 12, 2002

This figure shows the Asian dust spreading over northeastern China, the Yellow Sea, the
Korean Peninsula, and the western part of Japan (gray areas). The Asian dust was observed
in western Japan on November 11 and then observed throughout all Japan on November 12,
2002. [The image was aquired at 1355 on November 12 by the MODI S sensor aboard
NASA's Aqua satellite]

@)=
©) 58F e htous s datakishouzo o obs-eny/ho/A-skosahtml (0006, 3 19)
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I HIBIEE Yellow Sand Dust

KEEOE R |

* Blowing up}
—

Transferred ;Falling to wide area

by winds l Such as Japan I

Yellow sand dust asof March 17,2006 Nttp://www.jma.go.jp/jp/kosa/

®© SET
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Yellow sand dust asof March 18,2006 http://www.jma.go.jp/jp/kosal Yellow sand dust asof March 19,2006 ttp://www.jma.go.jp/jplkosal
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Date; MOV 2005 26

T 00:00 - 2359

Covered.
Location: JEDDAH INDUSTRIAL ESTATE

http://iwww.pme.gov.sa/AirQD.asp?key=5

PME Ambient Air Quality Standards

varaging | ASCePtEIe ] o of
02 WD - WNW P Pollutant | Time “;;']';‘;“‘ Alowable
03 WS 1400 5.2 1WPS renndl | ||
04 TEMP 1200 35.8 DEGC thour | 720 @28 | 2P
Sulfur Dioxide a2
05 RH 07:00 979 % (802) 24-hours | 365 (0.140) | 1 per year
06 BP  10:00 1003 MBAR Vearly | B0 £030) [
07 SOLAR  12:00 618 W2 Inhalable | 24hours 340 1 per year
Particulate | (15-micran)
08 DUST 2300 143 MGM3 PM.o Vearly
. Mater | 5micron| &
09 NO  06:00  0.075 FRM
Photochemical 2 perany 30
10 NOz  09:00 0.045 PRA Oniddanis (09 | Thour [ 2950450) 175 00
1 NOX  06:00 0.095 PPM e o T-hour | 650 (0350 | 2 B ot Et
o its
12 03 300 0.020 PP trogen M0 = T o0 oy =
13 coO 0900 230 PPM Thour | 40000 @5 | 2Pereny @
Carbon days
14 THC 2200 37 PP Wonoxide (CO)
Shours | 10000 @) | 2Perany 0
15 NMHC — 22:00 4.0 PPM days
16 sO;  11:00  0.039 PP

The mixing layer is the atmospheric zone near the

pollutants disperse rapidly. The depth of this layer depends on the
temperature and on the stability of the strosphere at low levels, Lower
values of mixing layer depth indicate that the pollutants will be mixed in a
smaller valume of air,

KBS
FAYH, AT 3ILZTIEBT
BEMERRIZ ) 121 D STEERIAA,

Science Photo Library, WillMcintyre,
, , , .90,
(1991)

North Carolina State Park

) , /
, Gakken, p.30, (1990)
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Sulfate ion concentration, 1998
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Nitrate ion concentration, 1998

PR20
viot

National
http/inadp. sws.uiuc. edu

Pogal Stamp,
Sweden

SOx  NOx

http://www.tg.ri m.or.j p/~kanai/chemi st/cso
ry/post/post_env.htm (2006.4.14)

Saharan dust swept off the west
coast of Africa, then turned
northwards on Mar ch 8, 2006.
The Moderate Resol ution
Imaging Spectroradiometer
flying onboard the
satelite captured this
image the same day. In this
image, tendrilsof paebeige
| dust swirl off the coast of
| Western Sehara, Mauritania,
and Senegal . The biggest swath
of dust appearsto come off the
coast of Mauritania Once over
the Atlantic, the dust heads
north, and appearsto be aimed
at Europe rather than the
Caribbean.

Dust Storm off West Africa

‘Weather Dependency

Solubility in Water
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Essential Atlasof the
World, Collins, p.38, (1999)

1999/9/29

http://mww5a.biglobe.ne.jp/~bpcafe/046-047.htm

http://www.washingtonpost.com/
wp-sv/ photo/ onassignment/
sberia/norilsk/Lhtm

August 21, 2001 Norilsk, Russia
Smoke pours from the chimneys of the
Nadezhda metallurgical plant. Many residents
of Norilsk are increasingly concerned about air
pollution.

http://www.multimap.com/map

Siberia

http://imww.washingtonpost.com/
wp-srv/phota/  onassignment/
siberia/norilsk/6.htm

August 21, 2001 Norilsk, Russia
Around Norilsk, trees are barren of
leaves from the pollution in the air. The
air around the city contains high levels
of lead, copper and nickel, as well as
staggering quantities of sulfur dioxide.

http://Aww.multi
map.com/map
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Moscow Today
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http://www.rosianotom
0.conymostoday/mosto
day2002-9.htm

- Pictures of Guangxi, China.

Pingxiang to Congjiang, China
(April 3 - May 21, 2005

Nanning, Guangxi to Liuzhou, China
(April 2005)

http://downther oad.or /Asia/Phota/5
China_Guangxi_Photo.htm(2006.4.2)

2005, Picture of factoriesin China
bel ching out smoke and pollution ;
into the air, makes me want to cough. & .

Essential Atlasof the World, Collins, p.39, (1999)

http://www.multimap.com/map

2005, 0N bLIT BO3POXAEHUSA OCHOBHBIX

doHAOB B CMONEHCKOI
o6 nacTu ,(Experienceof therevival of the basic fundsin
Smolenskaya Oblast, Russia), B CT 3K CMEP T U 3 A ,10,2005

Essential Atlas
of the World,
Cadllins, p.38,

MOSNEWS.COM /e

= 3 -

Creamy Pink Snow CoversRussian Region

Created: 13.03.2006 14:19MSK (GMT +3), Updated: 14:19MSK
MosNews: Creamy pink snow has cover ed the northern regions of Russia’s
Maritimeterritory, newsagenciesreported Monday. For somereason, the
snow that fell in the densely populated northern regionsaifter a power ful
cyclone had acquired a pink color of varying tints. Expertsat thelocal
meteor ology centre said sand fr om neighboring M ongolia wasto blame for
thisunusual natural phenomenon.

http://iwww.geodities,j p/oiscaalashan/g
entisyashin.htm
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Haze Problem

S 2omn Bl

PERGERAKAN ASAP — Cilra Saisiit NOAA 14 hasil pemaniauan ianggsl 26 September siang,

sebaran asap (naze) yang ditunjukkan dengan warma kuning keebi-abusn smpak masih

Temen sabagan vesar s Kelartan dan Sumalr. Saat i asap i) cergerak ke rah
. mena

LAPORAN UTAMA

Kebakaran hutan di Pulau Sumatera dan Kalimantan masih berkobar. Asap pun
menyelimuti beberapa kota di kedua pulau itv. Singapura dan Malaysia pun terkena
dampak asap kiriman dari Indonesta ini. Sebanyak 20 juta orang terancam jiwanyd.
Tapi, mengapa para pejabat pemerintah terkesan bingung dengan bencana ini?

SINAR Oktober 1997

FROTES ASAP DI MALAYSIA: Kalah cepat

SINAR 61

SINAR Oktober 1997 Malaysa

BANDAR MIRI Town Miri

Clear/Smog

BT Miri, B OKREBRA TSR

(K 8 : Malaysia Environmental Quality Report 1998,
Dept. of Environment, Ministry of Science,
Technology and the Environment, Malaysia)

i B8 g8 83 3

Gariopancuan Meiaysle unk P10 = 10 ogw!

Kepekatan (ugimg’)
g

8

o

Rajah 1.4, Malaysia: Kepekatan Habui Halus (PM10), 1998

Malaysia Environment Quality Report 1998, Dept. of Environment,
Ministry of Science, Technology and the Environment, Malaysia
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k31 & BA(1997.10.3 Singapore ATEE LK)

Smog due to forest fire

'kﬁﬁﬁ
200094 2 3 AR (HE)

kﬁ%%.
200049 5 2 3 RRFM ()

S | A

2 = i ™ g i

TEMFERE, # 8 The T-afic & Tour Atlas of Shaans Province

KEHE R Bulgaria, Plovdiv-Asenovgradffl|=T,2001.8.23)

Plovdiv,Asenovgrad {FiE M, Hig:

EEHrABE « AETOMOGUIHA MAPLPYTIA
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Panos Pictures, Aleinle Garameur,
, , p-97, (1991)




BOLAN (RLALT, 97T T—Ib, 20007.22)
Dirty River ( Kuala Lumpur, Malaysia )

FBALANRLALT, YF N T =)L, 2001.726)
Dirty River ( Kuala Lumpur, Malaysia )

Matamoros, Mexico|

National Geographic P79,

3 KEERDEL. PEHOMEOI" LFENEED. 2hl,
STRIITTRROERICH FFAOICET BRI AND
ERATUD . EHEERG EFRTH hICITONE T & BT

ED DD EREDOXE 0. BHMICIHHIE CAICF LTS,

National Geographic , P69,

2 REEER
L Poliution Control Department Annual Report 2541,

(Thailand, CD-RCM, in Thai:3 4 i fE2641.1998.3.28-1998.3.17)

Pollution in Thailand

PRI
H 8 - Pollution Control Department Annual Report 2541

(Thailand, CD-ROM, in Thai:3 - (25411908 2.28-1999.3.17)

Pollution in Thailand
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—gixﬁigifﬂgmﬁ%ﬁ_ (Flue Gas Desulfurrization ' FGD)
mﬂ: Pollution Control Department Annual Report 2541,
(Thailand, CO-ROM, in Thai: 2 #E2541:1868.3.28-1099.3.17)

Air Pollution in Thailand
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River near Delhi, India

Dioxin pollution
/ ,
Gakken, p.13, (1998)

http://map.yahoo.co.jp/

B
(pg-TEQ/M?)
Co ration 1.02(0.30~1.65)

(pg-TEQ/M"3)

B FAUR FAY RDa-7y A3
Japan  US.A. Germany Sweden Netherlands

(1996),  (Lesmet.al. 1993), < ,
, . p53 ,(1998)>

Dioxin concentration in
air at dties

Appendix

KEBR
19 #HED A ¥ 1) R TN 1 ORI,
IEXHADBEHIRREN TV S,

Constantin Emile Meunier, Dark Landscape,

Musee d’Orsay, ParisPhoto,
, p-90, (1991)
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