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Air is Our Life
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» Understanding Environmental Problems (R #EES0 1§
» Whatis Atmosphere and Air? | ZERMIEFNT )
+ Recentlssues of Air Quality in Korea (& & 8B AR5 RREE)

+ History of Air Day in Korea (ZER®M B $IED HE)

- Proposing Yorld Air Day ({HRZFEROBIMEME) and Act ivities of

GACA (Global Al liance for Clean Air-HtHfA)—» T 7RO %
)

- Discussion & Sumsary (S5EE EEY)
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2. REMEOHEME

Understanding Environmental Problems
[T )

The 2004 Nobel Peace

Prize was awarded to Wan-
gari Maathai for leading a
grassroots environmental
campaign called the Green
Belt Movement, which is
responsible for planting 30
million trees across Kenya.
Maathai is the first person to
be awarded the Nobel Peace
Prize for environmental work.
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Major Environmental Problems

« Air pollution and water pollution
+ Climate Change
+ Ozone depletion/ Acid rain

+ Loss of biodiversity

+ Invasive organisms m

+ Loss of habitat E

* Hazardous chemicals j

+ Population zrowth and consumpt ion

+ Energy use worldwide

+ Poverty, environmental and social just
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“The world will no longer be divided by the
ideologies of ‘left’ and ‘right,” but by those
who accept ecological limits and those who
don” t.”
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-Wolfgang Sachs (2005)-
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Strategies for Action: Responding to Environmental

Problems
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Science, technology and environmental
sustainability (m=gmoBEsET)

Role of science and technology indelivering enwvironmental
sustainability:

*  sustainable development and g lobal environmental sustainability achieved
ngs only with the application of =cience and technology alone. Example :

*  progress towsrds suztainable development iz deﬁendent_‘ upon 3 fundamental
change in societies” attitude to nature and the environment

to bring about this change of attitude is edvcation in moral and ethical
philosophy, In the g mll?ds ||t' iz eszential to reinforce the
enulronmenl‘—respectlng oral walues_
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Meodifications in Consumer Behavior

(HBEEDTERADZE(EDETL. )

Green Building
The Adam Joseph Lewis
Centerfor Environmental
Studies, onthe Oberlin
College campus,isamong
the mostenvironmentally
friendly buildings inthe
world. The building
resulted from the vision of
David Orr. professor of
environmental studies at
Cberlin.
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What do vou think?
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What do vou think?

Gallup Pol IOFERIT, ZHMTBC DL THELIZY,
RBCEELICY, 58 - Tl F-BIRECER
LTLWBIEZEZRLTLS,

13t COMERIOEL DITFET 2DV

This Greenpeace activist is

climbing the 630-foot chim-
ney at Kingsnorth coal power
plant.

Wi

Gallup Poll £\ 957 A U OWFFEHEIIC X 534
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Quick Quiz

1. BEREIBESROMRIRODELSYTH
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a. Greenwashing?''J—#ZETiZE
b. Dramaturgy£ <& S thinEE
c. EcomediaId+747

d. environmentalismIBi&{FETE
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VWhat is Atmosphere
- Atmonphore s the lifo blankoet of Earth .

4 HEREIE(LIC S HEO BRI ITT SEbHRER e T

Y, T s - T

— o - . . - . + Gaesous envelope surrounding the Earth
a. BRI ACURLH LR L. BEN LR L. > "
*Mixture of gases, also contains suspended solid and liquid particles (aero

b. BEKE. FTLLWbK iz, S

Aerosol = dispersed condensed phase suspended in a gas
Aerosols are the “visible” components of the atmosphere

c. MEAMEETERICL - TRERLICESROEN.

d. Loz
WL, THIBRIBRRACIZAE 5 S HE O a3 T30 2 REBIIHIEKZ BB > TED, WANLRTALT

EWVWORETY, ZOERITa~d T XTTY, #iEK TR IANEENLTWVET,
I K >TZ O LIERERAE T TWETS,

Composition of Earth® s Atmosphere

Important gases in the Earth” s Atmosphere
3. %ﬁ & }‘i{ﬁjz)) ? (Note: Influence not necessarily proportional to ¥ by volume!)
. oJABIE 1.1
Eocsystemn va Bicsphere Compostion of the Atmospbere ea the ar's Surface
PIRMANINT GASTS
« Earth in which life can exist as ecosy Neroan D00 Wlyapes owd
stem. Onygen o, 2095 Carbon dioxide 0,038 380
+ Biosphere is made up of 3 parts: e & 43 Metime casl =2
5 Neon Ne 00018 Nitroas oide 0.00003 a3
2 AtmOSphe re (al r) Helium He 00005 Omoe 0000004 0041
= Hyd rosphe re (water) Hydeogen H, 0.00006 Particles (dust, soot, etc. ) 0.000001 0.01-0.15
- L | ‘chosphe re ( rock and Sed I ment S) Xenon Xe .00000% Chiorofluorocarbons (CFCs 000000002 0.0002
Jospher
Sree GOy, 280 are OO\ mobecules

1) haw and 12ppen

© 2007 Thommaon Hgrer Edocaton

ZERD TI8%ITERTH Y, RN 21%., DM
THIT KEREOTANEGENTNET,

- Global Warming and Climate Change
WIT . KEDEEPEIC AN THIEL L & BN E 9 4

To BRIAVTHELDO LT, ARIPEL LTS

W (Biosphere) I, — IR (Atmosphere) Effects of Global Warming and Climate Change kills an estimated 30,000
. people peryear, mostlyin the developing world (Global Humanitarian
& 7KFE (Hydrosphere) & 541 (Lithosphere) @ 3 EOmm.2409).

oy enEd, SHIFEZ0 Y bOKRKE, ZE50T
DNTEEHLLET,

In 2011, Texas experienced its
worst drought on record, fuel-
ing wildfires that destroyed
more than 33,000 acres.

SRS B HERIRIRAL 13, JKIT 72 EDKDBERT 720 |
BEAKBEPI ATV 32 2 LIio7n 0, A ORI
EHERY, MR B2 72 b T2 ORBEIZ R 5 DT
T, FATBREIEZOHIR L LT 30 FREO TE %

L72i3, BREEZDORNTHEXN AFDBREIZE S
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Why air i fmportant? (CE sES eIcEEL= S 0EER)

gg D

Everydayyounged — o .
these forsurviv fing: ﬁofd Water Air
2 2 liter 14,000 liter

Human can not survive without breathing air for 3 minutes
as compared to 1-2 weeks of water and food.

* fir is a mixture of different gases

* Including nitrogen, oxygen, carbon dioxide, water vapowr

* There are other gases that are vseful but come in very small
quant ities

Fizh need air that iz Air can be squeezed into a

Air i= important in

allowing things to burn. in water to live

balloon and making the balloon
#et bigger

AT B IR~ % 1M, koTix 2
< HBWRATE DB L THAEETTHHR
F9, ETADB, BRIZOWTIE S L EREZ DT
LAEZTOHLRAD ATV RN Enb b, AR
TELPONICEETH 50083000 £9, EXUEZ
N HBVHEETYT, TRANDN> THHITHLnbb
T DR LEBITAEERICEHT L2 LTz AL
HYEH A,

Air Pollution

Naturalsources -

Artificial sour

Smog over Los Angeles

Smog over the Sea
of Japan

it

REGGRISESERANTHRFRICE > TAEL
£7

BEsample o outdoor /indoor afr pollution

The most local formof airpollution:
indoor combustion of biomass in India

Exposuretothis indoorsmoke
increases risk of pneumonia, chronic
respiratory

disease, asthma, cataracts, tubercul
osis, and lung cancer, and is
responsible forupto 1.6 million
deaths ayear (WHO, 2010).

Shanghai, Noveaber 2017

Source : www jejutmn. com

254 ROKEEDFED X HIZ, NERZ A v
RCTIEREOENTHREIZME > ThkERETET,
WHO OFREIZ L, 29 L7eZ LIk 2BHNZER
DIFYEIZ L o THig B8 MER) 7 MR R B 72 & D fi
BRUEDS S E D | A 160 5 ATV A X AFEL LTV
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Sorces o indoor air pollitarts

~— Building
“*Ti_. W material, fumiture, clotin,
g cometics
V8 Forna Idehvd

Human activity
PN, G0Z, Smcking

I'rmlnr computer

Heater, gas Ozone

stove - >
€0, 302, NOZ " Sealed room
Lack of

{‘ "S\’\ 4 N %@% % vent i lation
SR o 4 Pollutad outduor
Insulating R .

material FH N02 502

}1\\;, ﬂz(“ Food waste
g Rad zna ||

Soil, underground water
Radon

Azbe -
Humidifier, pet, car
pet
Nicroorgsni s naterial

ENZEROTGYEIT D7 L b RE S T EEH)
WTWABBEEDORINIH Y 77,

Health dfects  indoorfoutdoor ar pollition

Air pollution can contribute to asthma, chronic
bronchitis, emphysemsa, lung cancer, heart attack, and
st roke.

EN, BHOEZUZITNANART AR T 1)L
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Normal Human Lungs and the Lungs of
a Person Who Died of Emphysema

Transboundary heal th impacts of transported global air pollution and
international trade (Nature, 30 Mar 2017/ Diang Tonz et al. )

. The effects of intermational trade on air polluiant emizzions, air gual ity and health
have bean investizated regiomal by, but a conbined, zlobal azzezeent of the health inpacts
related to international trade and the transport of atwozpheric air pollution iz lacking.
Hare we conbine four zlobal mode |z to extinate prenature mortality cauzed by fine
particulate natter (PN2.8) pollution a2 a result of atmozpheric tranzport and the
production and conzunption of goods and zervices indifferent world regions.

We find that, of the 3.45 million pressture deaths related to P2 S pollution in 2007
worldaide, about 12 per cent (411, 100 deathz) were related to air pol lutants enitted ina
region of the world other than that in which the death occurred, and about 22 per cent
(742, 400 deathz) ware azpocistedwith zood: and zervices produced in one rezion for
consunption in another. For exanple, PHZ.5 pollution producsd in Ghina in 2007 iz linked to
nore than $4, 800 prenature deaths in region: other than China, including more than 3,100
prenature deaths: in wertern Europe and the US4 on the other hand, conzunption in western
Europe and the US4 iz |inked to nore than 108,00 prenature deaths in Ghina. Our results
reveal that the transboundary hea lth inpactzof PNZ.S pollution azzocistedwith
international trade are greater than thoze azzocistedwith long-distance atnozpher ic
pollutant transport.

EOBEEII@ER ANOM, AI3f5KETEL o7
ANDOIiTT, HRETEL oz ADiIZE - BIT7
STWET,

Trends of global PM2.5 concent rations
e if §° BN TOF i o]

Global populationweighted PM2.5 conc. 11.2% increase
- 1990 (39.7m/nd) to 2015 (44.2pe/nd)

-/ e Haghainh

[T Pe———

Cohen et al 2017 (Lancet)

ZHIEPM 25 OREZENRLIZEDTT,
HEETIHEVMEIZ 22 > T ET 23, SR EE &R
NARNTSF 4a, £ R, N2 CIIRE

SHDHT NN ET,

Effects of death due to global PH2.5 (2015)

Deaths, in thousands (95% UI)
Al causes 42411 (36980-47767) Total 4,241,000 deaths
Desexse - under 5 age:
Lower respiratory infection 6750 (491.9-889.0) 202,600
>
Lung cancer 2833(1784-3987) deaths
tchaemic heart disease 15211 (1231.7-1821:2)
- over 71 older
Cerebrovascular dsease 8981 (717.6-10836) 2.228.300
Cheomic obstrctive 8636 (538512128 R
pulmonary disease deaths
Sex
Male 24554 (2140-2-27529)
Female 17857 (1546:2-2049.2)
Age
Children <5 years 2026 (1527-2546)
Elderdy »70 yoars 22283(18420-26539)

Cohen et al. 2017 (Lancet)

WEEFEAT S =B 24ERE [Nature] (213, PM2.5
DRFEFA~DOBIERZBZTHLE6SNTEY ., £
NIFRRZNLTEEIND O LD b EEE S I
IbDODHPRATH D LWE SN TVET,

27 September 2016 | GENEYA - & new WHO air quality model
confirms that 92X of the world’ s population lives in places
where air quality levels exceed WHO | imitst.

Air pol lution” =toll on human health

Some 3 million deaths a wear are linked to exposure to outdoor
air pollution. Indoor air pollution can be just as deadly. In
2012, anestimated 6.5 million deaths (11.6X of all global
deaths) were associated with indoor and outdoor air pol lution
together.

Mearly 90X of air-pollutionrelated deaths occur in low- and
middle-income countries, with nearly 2 out of 3 occurring in
THO™ s South-East Asia and Yestern Pacif ic regions.

Ninety-four per cent are dus to non-communicable diseases -
notably cardiovascular diseases, stroke, chronic obstructive
pulmonary dizease and lung cancer. &ir pollution also increases
the risks for acute respiratory infections.

KREIEYIZ X - T 2012 F12iE 1 FEMI2 650 7 ADS
T L TWET,

How Shodd We Deal with Alr Pdlution?

« legal, economic, and technological
tools can fhelp to clean up arr
pollution but much greater emphasis
should be focused on preventing air
pollution.
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4. BOEDREDRRIGHEE

E O EE (PH10/the invisible
killer all aroundus )(OHE5%
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A5 Compason of Korea and Japan of B Rading
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Recent Maior Social Issues related Environmental Health in Korea

- Freauently Increase of PH (PM2.5/PH10)

- PH in Classroom of Schools- Use of Air Purifier, etc.
- Humidifier Sterilizer ¥ictims Compensation Probless
- Control of asbestos in schools

- Strengthen PM2.5 standard

- Update of I1A0guidelines (new, PH2.5 and Fungi for sensitive
population- children and the aged)

BREL LRI D A MBEIT#HEIC L VWA N A H D
F9, BT TIEFEROHZENO PM2.5 O RHERE
LD RIEEMN P A M L CUGEO VBV A H
L¥E L7,

5. 1B&0HE] HlIEDBER

AirDay in Kerea wes  itited by Prcf. Yoonshin Kimin 2010,
The 1¢ Ar Day nKoea (2010)

wasz held by voluntarily cooperationof zeveral organizations
2uch az Korea Air Glean Azzociation (KAGA),

Korea Society for Atmospheric Environment (KOSAE),

Korea Society for Indoor Environment (KOSIE) .

and :zponszored Korea Niniztry of Environment (KNOE).

OS5 HO—FDOBEMNL [ZEXOH | IZ2OWTHR
SACEFEET D 2 LT, RMTK 8LEFTIC i E T2
KOB| 2L 5T, 2010 FENDLEEEV VRV T A
7o TCWET, 3FEENDLIX, REO/NFAEITZER
DEEMEEZBZ D EORBEOAFEBIT>TWET, 6
8 [0] & 72 % FAEITAE T 1,000 A& B2 5 RE LIS
ERBHY ., ZORPNE B0 AL BNERALTRE L
F L7,
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The 8k Ar Day @0 Odicber-Fri) mKcrea (2017)

* Ceremony of AirDay

Children’ sPainting on Clean
Air

The 8" YorId Air Forum
Certification of Good Air City

+ Appointment of Abroad Offices
(Japan and China)

The 1%t Ralking Events

ZHUIMERED 2RO H] OA Xy MOEETTY,
EE=T7 7 +—F AOBEDITZN, ZEZED X T
FIRATIRGET D LWV O Y A BITWE LT,

6. MtRZEKDOA] DOt L GACA OHBE

Major Interrational Environment Days

Feb 2 f Sorld Setlands Day f Ramar Gonvention, :ince 1905

Barch 22 flor i Bater Day f UM, rince 1003

April 22 f Earth Day f 1980 Galifomnia 0il Spill f zince 1900

Bay 4 f Sorld Axthea Day f GIRA. WO, zince 1993

Bay 22 f Intematiomal Day for Biokgical Diverrity / BD Protoco . 3 incahiil
Juns § f Sor Id Erviroment: Day f UREP, xince 1072

Junel? f Day of URGD (United Ration: Gonvent ion to Gosbat Desertif ication) /
URGED, rince 1994

Sept 15 f Ozone Layer Gomservat ion Day / Bontreal Protocol. UM, zince 19604
Sept 22 f Mo Gar Day £ BU, xince 1000

Oct 22/ WorldAir Day / UN, 777

Docosbor 5 f Sor M Soil Day f UM, xinco 2013

ekl A Tey wee not sorehowr Eed atfhosgh ety ervionmentdeyeiapr . 15D
have been degigreted] Ty U and oeirated all o the waokd

TIEELBFHE LI ICEENED -REICED
SR ORI, RO R THIERD B, TS
BOR], EMEHEEOR ], HREREROR] LS
EIFEDLY EFTH, HRELZOR] THY EH A,
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KL T, ETIZ 10 H 22 HE (2250 H )

ELTEDDHIEMTEELL, LT, 2FHIN1D
X Rk THERZEROR ) BflEsnbdZ L4 HfEL
T GACA (Global Alliance for Clean Air : tt5t2 VU
—rx T ) ARSLLE L,

Why the Warld Air Day is 227 October proposed?

Ar Day wes remed
from deen and He sy with ayeen(C2 raated to 2¢ Odibar,

Logo of Air Day

Every Year
October 22

A4 RIZhrud I A+ —ThsdHARKSE
DRBEAZN 122K 0H | OFDITE> T E Lz,

# The framework of the "Global Alliance for Clean
Air (GACA)  was established to make the formal
process of designation of the YorldAir Day as a
global avareness raisingplatforme. The final goal
of GACA is to get an official adoption of the
Yorld Air Day at the UN General Assembly.

# Many discussions are invited about hor to promote
the implementation of GACA activities and to make
cooperation with several UN organizations such as
THO, UNCED, UNEP, ESCAP, etc.. and sectors of
academia, industry, gsovernment, NGODs, and other
organizations.

GACA DEHEEY 7 BFEE X EHER
H] BZBESNDZETT,
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Qllorlddéir Day purpose an international

observance and an opportunity to learn more about air
related issves, be inspired to tell others and take
action to make a difference and also is supposed to be
held as a means of focusing attention on the importance
of cleanair and advocating for the svustainable

management of clean air resources

Aehieve Clean Air Quality that
contributesto a favorable, product ive environment and
enables healthy people to experience a sense of

comfort and well-being.

Cooperative wark o iternationsl argarizations
fao Wald Ar Day designation

CSCC . AAC

Institute
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ESOH] ORITERELTIZWEEZEZ TWET,

W HhEFFHE:
Air DaySc 2 R UEREZS A Forunld

20185 10H228 (R, 2L FL A 2EREEERETC
BN TECY, :

1. BFRoNEEOE-D-HEE R AEE 200
(7—~<: Keep Air Clean/ ZERUI T & DHplins,
EBCSHTLERLED, )

2. BANPO, §iZEE/SE Othe 9th World Air ForumEhl

EIZ2LABLLBHELLIT,

B IT AT S A~DOEBFENTT, GACA T, 21
FT (2RO H | THEE O/NFAEZ BT E O N B
EAToTWE L, AFEEEZ T iz, 7E
EHARD/PNFAIZHFEOT TUXEI M EB LTV
9, 7w & LTUEFZEREZZWVIILEL L) &
Sl EEZBZTWET, ERUIR T HbD0EmIZED
DHDEMNHLENVITRBEL X D E V) EHRTT,
Fo, 1RO B ] OEBEZ +—7 AL HAD NPO
RMEEDFTF2ZIZHB ML TN EnEE X T
WET,

Special Sessten 4t WAL/

International Symposium for
the 7™ Anniversary of the

Air Day

World Alr Day - Working towards UM,
international Day Declaration

|
|

1:30 - 3:30 pm, 1 September, 2016
Room 105, IF Convention Hall, BEXCO =

" Organized by
0____. 23 vagangun

)
ol
b E 3
v ﬁv

Int mpcain onAirDay with atmegehericacentist at WorklAlr Congres
{15t 2N BRI00, Bsn)

ZAUE 2016 FEICEE SN TRl 22K D] D
VIRV U LDRAR —LZFDEEDEAETY, AR
FTAELFE>TWET,
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Wh%s\f Fivodidersi andMbang Gy asCatiicstin f Good A Gy (4ne 217 aod
Moz,

EMNE TZ85 0 H | 12 Good Air City & L CRERES
NeEELOEIES S EEHERTTOTEETT,
AI1XH U < Good Air City \ZFREE S 7= #kE 2|1
TiE<ICH2IY ¥ iHTDFEETTY,

1= Walking Brentsfor carebrating Ar Day (0322 2017, Miyangdiy)

YUY UHTIE EKOHE] I
1THoTWET,

<] A0 b

Thank you for your attention.

% Special thanks go to several authors for using many
slides, respectively.

®ix, THREROR] BHESND Z LN —F
BT, #RIVCHEOIZEEZBE LW
SWEd, E9TLALIBENLET,
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EHEFTOJ4—IL

Yoon Shin Kim

WEREAEE 0%

FORKZ KRGS LRRE T, 7 % A KL%
B, "—U7 — RRFHFREZKR T, 7% AKRFEKR
S (R : PM10 & PM2.5 &l & L7 BREERLE)
BT, ZOtk, EEEEKEERZ LR T, 2016 4 X
D EHIRE, 1994 D 1995 FICiT4HEKRFEEEH
BLBED 5,

HMEENRETSAR, MERIBEREYSSR. #E
T a Y VES ERT KU 7 A — WHOM SR
HER a7 hOT ALY — R _—
T AR N R OEREREICHET 2BUFEBERZ RS,
ITEBMROIEEN L 20, HMOENZEREREZ LT
B, REIEGE OB, #8H KRKIGY M E DI
M2, RRIFIEEI Y OB & 55 iRV 3B C
BRE LI CnWD, Eio, HIE, #HE [ZZK0a) 4
WEESZAREOMIZH Y HRZELK DB (World Air
Day) OfilEIZANT 2iEE % BT TH 5,

) wETIETERLEORE, KEe TR, F
Mz TR%: LT NI THD (oL 2L,
HAD AR B ZHIE A R B K5,

11



AT R

(&EaCEk]

BREE 149

(2K FIZRTD] &z 5

ZAEHIE, BB MK R L<ITo TN D
(BRI TS E WV IFTBIZONT, Ak
LR EEZTHELIEVIDORE HOFEOBEIC
2V ET, FLT, ROFEEZBELT, FLEE0DE
FEDODHoT L e TZRADOH] ZHARTHRDT, 1
HFIZTEIS HBNERIZENWEZE 21T F 2 b &
WO TR E B o TnET,

BifiF. hERERFOERFTELR
RATIRIS,
ROMGHOBETREICEE. RacH
EOEEICT-<H !
REMILIIEK. REAFEANTAHR
IC:E34, kAROEETIER.

*EIC. HELEORERBARMEE. @nE
£l 17? 5% 2722777733

D, BR%
k‘u SEAEMEIBRE R IEER R, AERERA

BH-TEERATORFIC

S EEEATFOMEHE. MOROHAEELTE
H@-. HRZETEMOROMRE 18
S WHT. BEHOAFEE £0LT

BIEECHIAS
SEOR, RIRAS, BRATATHRISS5ICR
“ RORSICHEMTABES 150

ATEINROBE T/ FEAERREZE I L, g
OEFHRHAFUH O TTN, L HEATIENA
WAIRZEBIZNANVESTND Z LI &
EATHREWVWHLET, & xiE, EHEoERITRD
IRDREDLHZENTEEHATLE, RICLAHEIMIC
R7WPAED ET006, TS ENTZHTWVAALRT &
(2725 LB, WOBBIDEHIZR > THBRDL XD
WL TWE L7z, HACIIEBIEROE 1 R HH 3
WETHEEZBD DT R RFOKHRIEAEIZK
FRROEEZZIT, BETRATRBRPATKE L,

D Z LTS 70RO Z & TTA, MAKED Z
LDH Y INTeHRNRITESNC D> TWER A, FA
12

LB AEER BR ORE
IREWRIEIEDL O, £2HE L EARSIITHEILL
DHLDNENSTMIFEET HZ LRV ELTL, TD
DET, ZOEHETIZE-E Y LTELI LiFzERT
IZZHBRNERIERBES 2V E WD Z & TT, BREED
& SN DBEIL, THITRVERVWESbh
FTN, BRI THBRRVERITLOTIHEY I
X0 ET, TIIIRKIN TE DHRGDAH — M
THENS T, ZRITKDGFHB L 2> DN TR
RELTWEW)H T rEARbhoTEFE L, £
7o KRS AL ORI NN & Hido
EVLTEELL, £OX D afigs LT E LR
ECHEBBHKE L LEEE TS LITR D EL
2o LT, ZTOHN T EOMEBICRY 3,

28I, "EZRPICIE
T JC’S%ﬁ%G)

TIMOBEZDLE ol Lix. AT 12X
HIZHE TS LW IITAIC Lo TREICLDZE T
RATTRD LWV Z LI HONWTTY, e XX, BIZA
ZDbDEBEEL, TNNHORINGR > TLE
IERETIEVIRFELICARY T2, [ERPICHE
TH] LWHTTA, DE V| WERMICTERST, HLHW



SR ROA

IIRUERICH 2 IZ L CEE|O T L, ¥9 LTER
WD X DI > T LESTZDOTLLE 2D, £< XKL
EZTHDE, RV BIZEFORERRRH Y F 5 TT,

HREERPRCEAT, CLEBRPRCRAT,
SRSEERAZU,  SRMMEERIYL.

. LR LN
3 BESASHL.

*J/ROER
HERSR

REsUITURERLN

3. TEBCIRTINA
ITREN  myonic.

3 v M1 &% LRR
*arnnannes® 3 (442 60 BRH cards 2009 # £041H)

ZORIZH D L ST, A 6 EFELS BV Y
VLRI D b OMHIER FIZSER LD TR, A4
VURBNTEIRI LD AN LT A XY
EAEEWHLTEE L,

BISEEN
MBS HOE B
\ PATRAORS

LTHOAE! G

EBGTOISELHAH
TEGTOBIETS

PELTERRACESR
BREAEES

BANCEIC ER s T-DIXT ¥ HEThoT-EZ D

NTWET, REZNSITME ORI E > TWVT,

bilbiuIznzMOH L TAHRKRE L THE>THE
T VHFUTZERAHITH 572 CO ZREANME - TR %
B0 £ L7, B>, ZhbldmgFELHLE L,
ZOMBENL LI o TAHY URHEERSTZDT
T, PO LRIV T, RN TN S R R RN
HEWENY | ZO%RKEOE R H EIZ B3 o>TE
FELl, INHLOEEPITTNOAY VENRTE |
DY BRANIR IR DL > T 7N &AL LT
L CELEEBZ LN TVET,

LZAT, ZOHYBIWAY VT TE D

B35T 149
TLX YD, A UVENTE D EOIITER IS
NIEFESTHWDHRMERHDLDOTTN, FOBELHL

T NTZOREWDO—FETT, AV VERTE DTS
DBIENTZN 6 BT A, BRI AR A2 H L
X CDT=DN 24 [E~25 BIFRTTT, ZHIEEEND
DU OBEMESHIZ U O T, ROITEICE T, £
O EERFICHTETH VENRTEE L, TD
%, WA LR UIZ OO TR, T ERth o
COz ZHUV IANTETo D (FEH D 2 T CO2 3D &
ITREANRELE S BUEDZERIZE ST E L
2o BT 60N EELHIERD ECELT L DT/ T2
R, WANWALRFEREEET, 50V ) FEEH
DIRLZeR S, RPN TTH TERTS BV &V D FHiTlc
ZeoTE A LIILDE BN TWET,

EEMONZL ?

ErNERUIEHBONE100R 5
NS THE. M2 FE(LoReE
T. REQAR (108 AFH~RIE.
023K P 7UhhAS AR

ICHEER LTS,

NBNB0ERX
oBpic

T OfER)
nHd

€O, 27-TILZ—ILA(20RE
~IRBFEN) ERFUCHETH
SEEEDNTIS.

R HOEEO ST 16 TERNZT 7 Y I TIEE)
ZIIUOT, SR THRAFITIEN > To2 B XS
NTWETH, HHr8HWOFTH e MEEHEROER
FEAAL T I W EEBEZONET,

B2 3MRE) =KD
Lo i

S TR, HEHS ? IEOFIBFR ?

*EBENTER T2NTER

S IRILF—MIHWH. SABTRES
LR N N L s

S EFINROLE
S EFIREAOMRE
eifiEioEE-I+

S IEEOGHNIRE, #E, ﬁﬁ’}ﬁ' At
. i, SREERA. RERE. -

MEILD &b ETWVANABRWHTATT, T <ITKR
13



Cer

ZET, EPOLZERTICHDOEENTEL &, <
b WO BN EEET, ThITE Y bRBI 2
KPP DOBMBINEDL I RBE 2T 2OTTR, R
TWVWHLDOELSEFIHLE Y EkEDTFTVANS
RITHELET, NSRRI ETIERIEZ AR ST
BHEEZ L7200 LETL, HD20EDIDbIRZLT
HOEESTREREBELBNTLELET, 29
L7eZ LI AR OEBYTIER NN & TH
D, ZZDPOLMRINZNANARBIEDEE TEET,
AT WVHDOEREL LA TOET A, AfIEHbE
ODEIZNEROHLET, 2FE0, BEEZDo T
RN LRIECER A EMELZ S S LET, £
oL BT HT A ST A N MEL AL ET,
THRNAF =T SAMFLWITNRE L K REFN %
Bz o< o TH Lo TERDZ ESWET, BT HT
ZOSOTHENANAREAEREE Z2DTTT, 29
L-ERHEEREE S L 512 d &, ToMEE%E
25 HFEMNTE 20 | FMR R BFFeHE O
BN AEENTV LET, 29 LTHRERLELRED
LTS LI RSN TETCHD DI T,

MO Z TR ZT Vb OOSEH TT N, Zh
Wxt L CAMBEY EF etz onr—1r e UCHEL
e, HHOWVEHEEEWOBMERH Y T, BRAPLTWV
HOBIZL WD EWNo T, FNEE > TVWD i
W E BRI 2 ET@EH Y A, L 2AT,
PR IXRE EME A TR L0l & L THENER S
TWTWETA, ZAIUTITEDHIRRH O £9, T,
HIREINIZ 25726895 TL L I TDHTY
WOWTIHEDEG BRAEBEZTWET, AR
WZATo 7 & &, BRORLTIZHT- D7 A VU 71 OB
k& 3489 5 7 v— NP TEE L, &
ILTHENS & RBEFFLIAALTNRNNE I H
ERBHWVCEZTDLEVOEBEL—ARH LD T
T, bHAABERITRIA A= THEHO T 2R L
F9, LT, EMUIHL—FRBNLE D RBIHE &
VCEDEBNLWEEETH TA LT, LML RN
ZEREDIEOORNEFRHIAATNRNT & & FE
W 2biF T, —HFTEDORRLHKEZHITET DhE

D HHEMZE, BARTEHELMER TR, 295 L
14

BREY 149
NEMLTAUN—IZANTWET, ELE24FL L
FEDOEBHFENTOEEANS, EFITTURY v
7 IR ET MU ST £, b Uk, ML TR
LRWEWS KRN EE SN D EAR T LITRD
DO FHANG, HRDL LWARTE B 2 THIK
WEZRAALTH EWOIEELZT DT T, ZiuZ
EHEHE~OMATE L BWET,

nettng
FEGEOFINIIETS
(ARKOMBENFFZAN)

EOBRESGIMIC2<ERIL

MHHC(ZRPIC)IETNIZ. 11
AENGS )

BAEGREERILOVHS

LIAN, ERERDEEIFTVEEEAL, A
BRI L TEETCWITRnZ i3 bhoTnE
T, ZAUTHARDOZELR T L L) FHRITZRNR)
TEEH A, EFXRUTH L TIBALERF -2 THnn
LWV DW—DODEZ NS LIVEEALNR, EOEOA
HAREIT R 572 b OIFRMANTITERPITHRTE T,
MO NEFIH L TH T RLT, HD VT~ I
LTENEFIHLTEEBOLTOTTR, TR REK
HIZRITRTEE WO RPN H 2060 LLER A, S
HIZ, BT CLE-7HEDZ LIFEIEXTEA,
FOWNIZEBRWHEBWTEZDEAH EEWE
T, E9ExHE, TurOfEITEZ 5 LT
ZoleDEA D EEVWET,



A AL AR

70 HRRFRISALT

REEL

Z030MEA REMEEIETH O TR
ABEE
PBGEND > CTERENED

B TEFEMTE
©E

Zii

e L

bHAALT R NTEETELONTEDT TIEH Y %
Fh, EFICEMNRLOL LTEORE Lz, BIES
< OFHEFFEEITHE AR LOATFITE Z bW ke
IR TWETN, HEII LD, T EFLEAEN
HEMR SN T & S 72 22/ % P 72 22 K 0 fk
RBIZT 27l 7arynInAFIRERE L, £
DO FAZIX, 7 iz
7aryARTEBEAKICEEZS 25O TIERND
EVRHVEL, TAVIORFERTT 1 DOFRERN
oot X IIIRELEBGN 70 U ERATHYE, &7
AR LIZZE DD E L, HOBREZIT I BRIC
SlIKREIZ L > THREZPERNET R, D LATTT &
TrryPMEbhTWE LT, ZOLoIc7m 3kl
THERLOTEOY A, THIRDE, 7%
ZERICEE T T H A BB A, 20 AT WV 9 R
RICARD E9, TOLHITLTT 1 T B PIC&
WETHORTEE L,

SHIZIEREICANEZXD Z &

B 149
0. AV UREOBHFERICL SO TT, 1960 4
REAPLEMEIT>TOVELE, REL LA XY R
O & 2R XA TOMBEFEDINTWEL
Too TNEMEDIDEH/BRNEN D < BUVMET ik
T, TIIRFTEDLT — XL 20485 TLT,

BRABICHE-T
RELLEHA

A LRI TS A MR SR
AUCBAORL A PRERE, MR HREE. ISHE
RIMBAOMRL

FARR CIXFRICIT A D L HL L2 TL 850
AN 2T CHTVE Lz, ZIUTHICE 2E, A
VUDRENELNEA SO TNDH ENH ZETY, 2
FIWVIHBEF Y R —ILELTTTOTTR, 20
BUHKE R % [Nature] IZER LIZEEZEDV LY THD
Ty~ W THDL L [Ty X —Eol, HF
EIXFoTT—HET-H TV, WHO hHE oo
NESHELEIIEF LD THIELENANARZ L
2o T EWH T ETL, Y UAR—/LD%
RIE, REREREREZZHFEICKFUE LR, &
D DTSRI L THRVWEBELZED D X > T I
0 E LT,

N—LALEMTORARAH
BELZOREOA T AME
FRL. 77 —TBRTOUAE
BEEERLS.
hwﬁﬁlz 7:ua>ﬂ§i§§

AFJAOERIE B
FRT7AHORETY

B CA Y AT > TWD & EIEL DX
BB T WASAGHROH 54 XU ZADEK TH

Z2RORNG, (150157
TOZES, €0T

BUIORIZECTIS
BRFENTS<OMBE

itEzkofeERRTRIBINE70.-0)
CENGUMG EFTRES ?
EEETOMZORANOBI

HFERD, TPOALETOBEEEHRUCE
fFcEa-ic
(BFTIPOALERORRTNIS2EFICERS.
BAEORHF =% hE)

LI AT, 7a PRI DI TV D DT SEEE
THDHDOIT, T UBNEND &V D BHRPER TR E
15



SR ROA
TZDIERERDOTL X 9D, ZHAUTNS I 0FRHEFIK

W7o T LEWVWRHETT N, ZOZANLT AU D,
HAROY A = AR =T
W) HEENBHBEICEDND L9 IZhoTWET, £h
AV IR— L EARBRP DL DML NS T &
TIM, BiZ=T7a VR EEREIC - SAFRENPAT
W5 L ZDONES IR ORE AU ROSHET L E T,
XHHE & R 2 FEE Y @ E DR & 2 A TR, B
k& F o TOWNE S b E-ANKLFIZK
ML 22, DEDKE DL DEILD ST E
F9, RBBREICW S EARRIZIEEA LR, 200D
DIZWA WA 7o & T ABBRT 2L F SR 3 T
LET,

g—n N,

BEORRIS, BACNBHIT, )
BME-ERICENELRE. K

INNRZEDLEEORDERSY T, ZOLIK
TRIEE L FF o T T THIINZ L T\ b, A DI,
HLOT VRO T v L RO AL E B TR
LIENBDNYFELIL, ELT, Z2IRFY AELOD
THDE DT> TWT, ZOHRITHEI RN L E
WL DTL,

e
[ clox g, tammiEsk
REKLE-T. AL>%

}* RS RBICIHET D
AR IRL HEORE
SN PSCEREFNS
G IPOLLARE
O A% o

OISR § PSCRE TIXCIONO2
EOZT R, J0VEROD
ETh EREHEFELT

BRBHEEITETT
3

20U BNDE RGP YET
FRIZEHBRES . LVOETHLR
RPIZFoTLNE.
REBICFETRRYT S8R
Lo THERREHEECIOX®
NOXIZ#%3.
AENSHRLRELHEIZ! !

16

PRl 149
FSUNENLADIT T OFNTHY, FD TR

NI E T REITIES 30, WODRITHHIER
BIRIZIAN > TWE | FEs2B2ITEOT7 a4
VUBMLETHENW) Z ETT,

19955 Fodq+5r
H— . DE8US,
FAERO)

............... TERT)

‘Ozone valley found in Tibet EEA

S THRESENT
BN, BRI TE<TEA
I EREOBATISAES |
= REOWES. B 250

BE. BUNOxOEEN SN
TRNG

e

F_y FTE, AV RN —, DFE D OB
EMEENDBIGN RO £ Lz, ZiUIEmEREN
FIERE Aelhf 2 LTz 1989 4EOFH T 28, 7
O F BTy MEATWDE Y7 ICEEE
NFTTIELLDOFY ATRIFTD] RV ED LT
WAORRTF RPN TWET, FREH b A Y R —L D
WFFE IR Ft S THE O B A~ ADFF A 2455
ZENTE, SFMKHLWNEZITHEZSETHEHN
F L, PEIZERZAOZEZ TWHWETNL, b L
AV VEPREI N THEEZ T L &

272 o7

LW Z EILRD EEFHR L TCWTZDREAS &
BnET,

TR AEBEEOBELUMS

524 \E B E SR BICISTE
S»CARLRFOIZHS, 70-CTh
AFHFES--

AREHBAOMD | | Aeomnmae
E ’\G) f. 19 N x|
= INBORMEAORIBHOBR
B LEER IO EORBINME ROGERET
BNOE R FHNTIS

AEEZEZBELTAET L, EORAL b7
VTCLED, EOZ L EEATICETCTCLE IR R A
EWRB VS BRI EST, 7RV EETELE



SR ROA
DZEIZBENETEDZ LT LIESL DR T
LEZBHTLE D,

PRl 149
T, TNHEEINLZDELEBWNETA, BRE
DM TIIREFEN N TWET,

|

decreasing Gzone  Incresing Ozone
T T

Qzone Change

19600521 005%TO. #
Y2 (L6 0ENSRE60
EET)OEEFM. E-HIA
b 2 Stage &:Omsecof —(L70R2LOES1980FL
o o et R’L*‘cﬁ”"“ 20B%.
3
Tne ————e Endot21™
century
Figure P-2. A conceptual dagram of e evoluton of column ozone between 50°N and 60°S between
1960 and 2100 {the x-a0d3 is not 1 scale) adapted from Fig. 6-1 in the 2006 Assessment. The cbserva-
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