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DU (Dobson Unit)

1DU (Dobson Unit) : A t7| & LE=Z2 0C, Tatme| EEAEHUA &= = =
ARHZ W 0.01mmo| HYs= & (AX 200, E.17\|HF 400, A|FHA| B =% 300)

Area Covered by
Column

All the Ozone over a certain
area 1s compressed down to
0°C and 1 atm pressure.

It forms aslab 3nun thick,
corresponding to 300 DU.
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(in nanometres)
Visibl VIS 760 — 380
O, + UV (4 < 240 nm)— 20 m
raviolet v 400 - 100 nm
O + 02 +M - 03 + M + heat Ultraviolet A UVA 400 - 315 nm
Ultraviolet B UVB 315 - 280 nm
Ultraviolet C UVC 280 =100 nm
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2. Ozone and oxygen atoms
are continuously being
interconverted as solar UV
breaks ozone and the
oxygen atom reacts with
another oxygen molecule
(FAST)

1. Oxygen molecules are
photolyzed, yielding 2
oxygen atoms (SLOW)

3.0zoneislostbyareaction ™\, =0z 0= m e omomomamg -m - - - - -
of the oxygen atom or the 3

ozone molecule with each This interconversion process converts
other, or some other trace UV radiation into thermal energy,

heating the stratosphere

gas such as chlorine (SLOW)




Radiation Transmitted by the Atmosphere
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Upgoing Thermal Radiation
15-30% Transmitted
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CFC-11 CFCl3
CFC-12 CRCl;
CFC-113 C,F5Cl5
CFC-114 C,F,Cl,
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Sources of stratospheric chlorine
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HCI

Natural ’ . 10%
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__ Antropogenic

28%

[C-1][H+1][F]

/

CFC-11 CFCl,
CFC-12 CHRCl,
CFC-113 C,A,C,
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Climate (7|=): =3, £EEH0| SAH A0 4] &l
Weather (&4): g1y

Climate change (7|&83&}):
frAL 2| 70| 22t O SIAREE, Q19|12 0l B SO of3h
CHRE} CH 7|2 Of| L X| &==H0]| & &1t

« 2| 2215} Global warming, Green house effect
« 2|72} : Global dimming

« 5= AL Sea level rise

« A2|%: El Nino

e 2tL|1: La Nina
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< Green House Gases (GHG, 2AI7tA)
* H,0 (water vapor, &37|)
« CO, (carbon dioxide, O|AFSIEA)
CIAHC = HIEE|= HA 24 7tA 22| 60% Z|A|
* CH, (methane, " EH
* N,O (nitrous oxide, OFAFSIRIA)
» SF¢ (Sulfur hexafluoride, S23}&})
* O3 (ozone, 2&)
« HCFCs (Hydrochlorofluorocarbons, £stEslE3EtA)
HFCs (Hydrofluorocarbons, &=3t23}EtA)
PFCs (Perfluorocarbons, 2H=3}EEA)
CFCs (Chlorofluorocarbons = Freon, €st=3}EtA )

% Non-greenhouse gases
* N, (nitrogen, &4
« O, (oxygen, AtA)
* Ar (Argon, &)
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Gas Formula | Contribution
(%)
Water vapor H-O 36— 72 %
Carbon dioxide, CO:z 9-26 %

Methane CHas 4-99%
Ozone (O 3—-T7%
Al HMa odzfe] 24VA Fk
Preindustrial Current
Gas
level level
Carbon
280 396
dioxide ppm ppm
Methane 700 ppb 1745 ppb
Mitrous oxide 270 ppb 314 ppb

CFC-12 0 533 ppt

T Hlu

Increase since
1750

116 ppm

1045 ppb
44 ppb

533 ppt

Radiative forcing
(W/m?)

1.46

0.48
0.15
0.17
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Global Warming Potential (GWP, A|7-2LES} ZA2d)

Gas name

Carbon dioxide
Methane

Nitrous oxide

CFC-12

HCFC-22
Tetrafluoromethane
Hexafluoroethane
Sulphur hexafluoride

Nitrogen trifluoride

formula

COs
CHa
Mz 0
CCloF2
CHCIFz
CF4
CzFs
SFs
MF2

(years)

See above
12

114

100

12

50 000

10 000

3 200

740

72
289
11 000
5 160
5210
g 630
16 300
12 300

25
298

10 900
1810
7 390
12 200
22 800
17 200

Chemical Lifetime Global warming potential (GWP) for given time horizon

100-yr 500-yr

7.6
153

5 200
549

11 200
18 200
32 600
20700
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MA7| A™HE & (Electromagnetic Spectrum)

107°nm 10%nm Inm 10%nm 10%nm 1 10%m
I | | | | | i l | | | 1 | | l |
& Op Al 2| M = 2| M ZHI etC] 2 o}
7HA| EM ©FEnCyber.com

I |
380 400 500 600 700 750
mE(nm)
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Energy balance (0f|LA] &)
* Albedo : Of@ EOI0) OI510] BFAIEI= EHE=AIS] £, X PEZ LHE= 0.3
EARTH'S ENERGY BUDGET

. Reflected by Reflected Reflected from
atmosphere by clouds earth's surface

6% 20% 4% 64% 6%

Radiated to space

Incoming
solar energy from cl?]uds and
100% atmosphere

Absorbed by

atmosphere 16% Radiated

directly
to space

from earth
Absorbed by
clouds 3% Radiation
= __x absorbed by
conducti d e atmosphere
onduction an 15%

rising air 7%

Absorbed by land
and oceans 51%
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Total

Petroleum

Coal -
Natural gas

Cement production

Gas Flaring

O B N W s~ OO O N G O

1800 1850 1900 1950 2000

10.0

o
%)
= 8.0
=t
mn =
p— @Q
- 6.0
g E
<)) =
< g
S 3
Qo = 4.0
© 3
@) £
5 8
e E 2.0
S ©
—
L
| —
o
&1}
=
-2.0
1870

Trends in Global Average Absolute Sea Level, 1870-2008

A

Ol

=== Trend based on tidal gauges

Satellite measurements:
~— University of Colorado

Commonwealth Scientific and

Industrial Research Organisation

0.0 o f W

1890

1910

1930

Year

A A
3 &5

1950

qx

1970

1990

2010
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TUVALUAN K! é OURESS 3 RATIGH TIDE FLOODS NEIGHBORHOOB,
© 2005 GRRY BRX D VIEW.OF GLOBAL WARMING

EXTRA HIGH TIDE FLOODS ROAD, FUNAFUTI, TUVALL (PACIFIC OCEANT B 2005 CARY BRAASCH
RISING SEA LEVEL DOCUMENTED BY WORLD VIEW OF CLOBAL WARMING
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% OflLf 2| Mok (O] 2| & 83, Bt HIZH Hz2H)

< AAGOHA| 71 EHLE, AIE

/] 1y |-
F

= )
<+ CO, M2|7|= 70 (Sl1A, A[5t0]| A&, oF 2 A== Het)

» =2 ES LR

Ad (CO, #&])

* IPCC (Intergovernmental Panel on Climate Change,
7| =H o0

| Cist &2t 27|

HMAl 2,000 GHHL| AstALL 210

-IPCC 12r
-IPCC 22t
-IPCC 32;
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2|7 2uiste|

% 7|ZHSHE 2F (UNFCCC, United Nations Framework Convention
on Climate Change)
M=o 2 A (2AUVIA HIEQ| HALA 24 J|=, AE5H)
== E4ARY Hf 2
=

7|55} 0|2, WS QU5 Of YA 23| Al

% WEOS|IHAM (Kyoto protocol, 1997)
M= A== 24
-5&=0|HA E (joint implementation)
(d2IZATH MRISBO| FAI5H0] 2ATtA BEE A HPHH2Z 1Y)
- A EA| A (Clean Development Mechanism)
(MRI=A7F ZHE=BO|| FAfot0] 2H7IA LAE2F A AHUEH22 01Y)
-Hi= 2 H2lA| (Emission Trading)
(RAIIA 2920 HIEHEHE F0st & 3717 HIEF E HelE FHE)



