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Drawing No. 14

ATMOSPHERIC OZONE DESTRUCTION

UV RADIATION
hy 300 mme

O+ hy — 0,+0
0 + 03 == 'Z’OL

X TROPOSPHERIC OZONE ORIGINATES FROM THE STRATO -

SPHERLE ,FROM WHICH 1T OCCASIOMALLY DESCENDES

THROUGH ATMOSPHERIC MATIONS | SINCE PHOTODISSOTIATION
OF MOLECULAR OXYGEN TO PRONUCE 0ZOME cAb OCCUR
oNLY AT WAVELENGTS SHORTER THAN 24O mM.

AN7' AIR MOLECULE THAT ACQUIRES THE EXCESS

ENER07 LIDERATED 1IN REACTION 010, 0,
(FOR BxAMPLE H,0 No  CFCs |c,HcQ3, .. )

System Thinking and Climate Change System 38



Drawing No. 15

THE DECLINE OF ATMOSPHERIC OZonE OVER

SOUTH PoLE (FROM 19¥9 TO 1990 OZONE CONCE -
TRATION FELL BY MORE THAN 50%)

o~

OZONLE &
(matm cﬂ?

100

,100 1 | 1 {
DATE 19bo 1970 1990 1990

® A LAYER OF GASEOUS 0ZONE Amw THC # 4 ATHO-
SPHERL PRESSURE AND 0°C CORREIPONDS TO
A00 malm cw

System Thinking and Climate Change System 39



Drawing No. 16

ATMOSPHERIC CONCENTRATION OF CARRON

DIOXIDE AND CHANGES IN THE
EARTH'S TEMPERATURE

g
AL TR ; ;: 4 500
|
i | Y |
i 5 i |
| Lo . PRESENT- | cArRPON
ERGHEE LEVEL 11 DIOXIDE
THE EARTH'S , ; (Ppmv)
TEMPERATURE ; ! .
(°c) | Z@ BT I i e Gl SR & S 4300
"\ ATMOSPHERIC COg | 1

200

CHANGES IN TEMPE RATURE OVER TIME
COMPARED wWITH PRESENT TEMPERATURE

1 1 t t
150 100 50 0

TUHOUSANDS OF yEARs AGO

System Thinking and Climate Change System 40



Drawing No. 17

3 S
0w CONC. (ppia) DIRECT HEASUREMENT

A00D Resul1s oF core drillive v clacigrs PROJECTIONS

: i
H

Q0O Sl KRR
boo
500
LYool

200}

400

0 2 i i
1000 {200 i4oo 1boo 1900 2000 2100 DATE

VARIATIONS OF CARBON DIOXIDE IN THE EARTH'S ATHMOSPHERE
DURING THE LAST MiLLEpIUM

cLopAL wsTRuMEenTAL

°C b OMSERVATIONS (MORTHE RN HEHISPHERE) PRSERVATIONS
(DEPARTIURE FRUM ' ‘ : A i-PRO‘JEcTIONS
Aq40 VAILUE) , ! \\/ [
Simerrs 4 {
E
S + }
1} -— @ - r
1|
0 . i e
e A—\/\/ i
-4 i : . ' i i
1000 1200 1400 4400 %00 2000 2100

VARIATIONS OF THE EARTH'S TEMPERATURE DURING THE LAsT millEnioM

System Thinking and Climate Change System 41



Drawing No. 18

HUMAN POPULATION QVER THE PAST CEMNTURIES

populaTion 35 * )
(fbllllcms) !
50 B Sheainuil
25 ¢ e ! : f cam
2.0 F
NonivousTRIALIzED
AS T 1 COUNTRIES
!
1.0
0S5 L |
™ INDUSTRIALIZED
COUNTRIES
! i | L
1300 1850 4900 1950 2000 DATE
THE WORLD USE OF cOAL PETROLEUM AND
CO,EMISSIONS 3.0 ' NATURAL Gﬂf\S
(o'qc) a5
2.0
15
10F
peTRoLEV .
os} ims
O ] 1 ]
1%00 4950 4qc)o 4q5-0 2000 DATE

System Thinking and Climate Change System 42
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Drawing No. 20

THE WATER CycLE

RESERVOIRS OF AVAILABLE WATER ON EARTH
Resevvoirs Volumc(w‘ k) % of tefal
Oceans 1350 Q-3
Glaciers 29 2.4
Aquifers 8 0.6
Lakes and vivevs 0.1 ¥
Soifl moisture 01 .
/—H«o,osy:here, 0.043 -
Livima biosr:here 0.001 -

A
EVAPORATION

OCEANS

TR .
e
: ~—

GRounowaTeR slow  LAND

System Thinking and Climate Change System

44



Drawing No. 21

ONMPINIS S) Waly JHL JYUIHM SALIS AHL Quvao.
Smow Jo¥ayes FHL OL ¥ISOTD SINI 3¥0D INILYSNIIWOD AU UIDNVIVGY S/ 20WIWUNS

NVIDQ FHL HLYINIY SATLIW QNVSAOHL m3Id V WIALVA A179S 'a109 40 NOILYYIIN -

"ANITYS TUOW WO/GNY Q10D NIHM WISNIG S UILVA
“sSNOILWIpA ALISNIU WOMI S3SIWY - NOILYINDHID  INITYHOWUTHL ~/M074 Y¥3JF3a -

[/l-l|

SNVAD0 SAVAOL NI
W3ISAS L¥Od SNVl 1lvs 3ITVIS-39uyT 3HL

45

System Thinking and Climate Change System



Drawing No. 22

PROCESSES IN THE CARBON
CycLE

g ,,} g C0,'HO —> H*4 HCO;
VECETA'“ON 1!: S '

'-._tii “&l. ‘.‘

TEcToONIC
PLATES

HIGH
TRHPERATURE

SPEED OF EXCHANGE IN THE CARBON cycLE

Very fast ({ess than 1\/eo.r)

B rost (4 1o 10 yeavs)
R Sfow (1010 100 years)
o Vew/ slow (move than 100 )/CCLWS)

System Thinking and Climate Change System 46



Drawing No. 23

PROCESSES IN THE SULPHUR cych;

TRANSPORT
SeA AR
LAND AR =~
el CHy SCHy
i HySOy
¥
‘ WET AND DR
: sulphur volatiki sulpnor 7
oL s o Buolacent |beposiTion
R0 DECA
T sOR‘ TION
SEA SPRAY
R\ /4‘ GASEOUS
ABSORRBTION
\V4 i

\ SEDIMENTARY ‘

RIVLRRUNDFI‘
“7 ., ROCKS N :

I6NEOUS ROeKS

MlLLlou Tons OFf

sulPuuR / YEAR
j0o
90 L s = u‘;wmrT" M’"f L oo g
I.IUMAN CENERATED Flow ==
bot ko g Mo o
" FOSSIL Futl Sokpte ?},‘:,‘Flﬁﬁ‘g,ql:~,
(v} 3 i | D NIN
‘ : ‘ ghy ; v Y4 o
ATURAL Gk : rda S
20 gougﬁe s I
34 Mo L

ENVIRONMENTAL INSULTS DUL TO HUHAN ACTIVITIES HID IQ‘IOS

System Thinking and Climate Change System 47



