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Ozone in the Atmosphere - Upper air ozone recognized
' | ' ! by Cornu (1879) and Hartley (1880)

- The ozone layer was discovered

. Stratospheric by Fabry and Buisson (1912,1913)
g 25 ozone d15 =
= " e e £ [ Total column ozone was estimated (3mm
= B s | atSTP) by Fabry and Buisson (1921)
[0} = —H10 =
T 15| =
E < I Vertical distribution of the ozone was
1010 Ozone | Tropospheric | obtained by Dobson and Gétz (1932)
Increases ozone —
from pollution
T 4‘“51
. S o Eha L =
Ozone abundance (mPa) ——> - Ozone hole reported over Antarctica

by British Antarctic Survey scientists (1985)
(from Ozone assessment report 2007)
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(1) 2~4 mm (3mm =» 300 Dobson)

(2)2~4cm
(3) 20~ 40 cm
(4)>1m
Top of the atmosphere
293-Dobson Unit column of ozone
=ixy] =293 x 2.7 x 10 1© molecules cm™2
Stratosphere = 2.93-mm column of air at 273 K and 1 atm
and above [-*;
Troposphere 2.93-mm high
- column of air

Surface

Total column O; in 2001

Total Ozone (Dobson units)
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(Scientific Assessment of Ozone
Depletion: 2010, WMO 2011)

NATURE VOL. 315 16 MAY 1985

Large losses of total ozone in Antarctica
reveal seasonal C1O,./NO, interaction

J. C. Farman, B. G. Gardiner & J. D. Shanklin

British Antarctic Survey, Natural Environment Research Council,
High Cross, Madingley Road, Cambridge CB3 0ET, UK

Recent attempts" to consolidate assessments of the effect of
human activities on stratospheric ozone (O;) using one-
dimensional models for 30° N have suggested that perturbations
of total O, will remain small for at least the next decade. Results
from such models are often accepted by default as global esti-
mates’. The inadequacy of this approach is here made evident by
observations that the spring values of total O, in Antarctica have
now fallen considerably. The circulation in the lower stratosphere
is apparently unchanged, and possible chemical causes must be
considered. We suggest that the very low temperatures which
prevail from midwinter until several weeks after the spring equinox
make the Antarctic stratosphere uniquely sensitive to growth of
inorganic chlorine, CIX, primarily by the effect of this growth on
the NO,/NO ratio. This, with the height distribution of UV
irradiation peculiar to the polar stratosphere, could account for
the O, losses observed.
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CFCs - Catalytic Cycle |
CCIze 4+ hv = CCle -+ (8] &

4) Cl + 03 » CIO* + O,
5)CIO* + O* » CI* 4+ 02

F

CFC-11

Cl CFC-12

)

Cl- - Catalytic Cycle Il

6) CIO* 4 CIO* + M -, (ClOY, + M
7) (CIOYz + hv — CI* + CIOO
8) CIOO + M - CI* + Oy + M

(from www.umich.edu)
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Milestones in the History of Stratospheric Ozone Depletion
|

Scientific Milestones I Peak global emissions 1995 Nobel Prize in Chemistry
| of ozone-depleting to Crutzen, Molina, and Rowland

I substances—1988

|

I L I

| | | Stratospheric abundance of EESC |

IWMO World Ozone ( Ozone hole reporte : in midlatitudes down 10% |

| Data Centre—1961I over Antarcﬂca 1985 | | from 1997 ptlaak—2008 :
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|

Global surface observations J l L Peak stratospheric abundance of '

of CFCs reported—1973 , Stratospheric Aerosol & EESC in midlatitudes—1997 !

I crc ozone-delpletion | Gas Exmfir‘ent#(ﬁ"\?;g ; : :
e i st t -

! hypothesnsl ke [ bl L T' Laboratory, field, and modeling studies |

' CFCs observed in the Total Ozone Mapping show chlorine and bromine deplete |

| stratosphere & reported as Spectrometer (TOMS) polar stratospheric ozone—1985-1989 |

potent greenhouse gases—1975 ilnstrumem Iaunchedl— 1978 : L |

Montreal Protocol | | Montreal Protocol — London—1990 I

Milestonles | : Amendments | . Copenhagen—1992 HCFC accelerated phaseout
Montreal Protocol on Substances | — Vienna—1995 (Montreal 2007 Adjustment)
' that Deplete the Ozone Layer—1987 | — Montreal—1997 !
I | | _ Global production
: Vienna Convention for the — Beijing—1999 » || of CFCs and halons
Protection of the Ozone Layer—1985 —l | l " | ends-2010 !
| | |
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| |
| | | | Global consumption of ODSSJ ]l Montreal Protocol
I | | | reduced by 98%—1986 to 2008 | universal ratification
| | 1 I

I | (196 nations)—-2009
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YouTube video

Science of ozone hole
https://www.youtube.com/watch?v=RS0Q3WIdosE

- Ozone hole movie (one year)
https://www.youtube.com/watch?v=07Yna4YQvM4

Earth’s ozone hole (from 1979 - 2007)
https://www.youtube.com/watch?v=taTzgRHNIEc

- Arctic ozone hole
https://www.youtube.com/watch?v=1G2maRIIEaU




