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Figure 4.9. EXPLORAT ORY DAT A ANALYSIS:

Atmospher ic Effects and The ir Var iab ility
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Out of Contro l
Ta mpering wit h atmospher e is no trivi al matt er

BY CRAIG McINNES
The Glo be and Mail___________________

ON THE ROOF of the Atmospher ic En-
vi ron ment Servic e buil d ing in Met ro

To ron t o, five identical robots track the sun
throug h the urban haze as it arcs across the
sk y.

The silent boxes measure the amou nt of
ozone in a band of the upper atmosphere
fo und bet ween 20 and 50 kilo m etres above
the Ear th’s sur face. What the unbli nking
machin es are seeing alarms the scie n tis t s
who try to int e rpret the data they col lect.

The ozone laye r ap pears to be decayi ng.
.....

"Not only are we the caus e, we’re the
guin ea pig s as wel l," said Henry Hengeve ld,
a cli mat e ex per t with the Atmospher ic Env i-
ronm e n t Se rvi ce.

.....

Envi ron ment Canada is dev elo ping a se-
ries of proje ction s on the effects of glo bal
warming on this cou ntr y, base d on the cur-
re n t models of the greenhou se effect.

Among its pre diction s:

The sea lev el wil l rise, flooding low-ly-
ing coa stal are as.

The wat e r leve l in the Gre at Lakes wil l
fa l l, hin d ering nav igation.

The prair ies wil l beco m e dr yer and
hotter, and different cro ps wil l have to be
deve loped for the sou t her n prair ies. The
gr owing sea son wil l be ext ende d, so nor th-

er n area s of the Prair ie Provi nces wil l be -
co m e mo re suit able for farming.

Fo rests wil l beco m e mo re vuln erable to
fires, ser iou sly dis rup ting the log ging, lum-
ber and pulp and paper indust rie s.

The skiing indust ry in sou t her n Cana da
will be largely wiped out.

The pre diction s, whi c h co rre spond clo sely
to proje ction s ma de by other cli mat e moni-
to ring age n cie s arou nd the world, are base d
on a steady inc rea s e in the lev el of the gases
and a gradual inc rea s e in ave r age tem pera-
ture.

Bu t so m e scie n tis t s beli eve the re wil l not
be a smoot h transit ion into the warme r cli-
mate, but a ser ies of unple asant surpris es.

Scie n tis t s have been able to learn some -
thing about cli mati c condition s in the past by
ex amining pol ar ice and ocean sedim e n t s.

"What thes e re co r ds in d i c ate is that
Ear th’s cli mat e does not respond to forci ng
in a smoot h and gradual way ", Wallace
Br oecke r of Columbia Unive rsity’s Lamon t-
Dohe rty Geophys ical Ins titute wrote in a
re c ent article in the influe n tia l jour nal Na-
ture. Rather it responds in sharp jumps,
which inv olve large -scale reorganization of
Ear th’s sys tems. If this rea ding of the natu -
ral record is cor rect, then we must con sid er
the pos sib i lity that the main respons es of the
syst em to our provocation of the atmosphere
will come in jumps, whose tim ing and mag-
nitude are unpredictable.

"Coping wit h this type of change is cle arly

a far more ser iou s matt e r than coping wit h a
gr a dual warming," he wrote.

Are we into the greenhou se alrea dy?

The tremendous natural variability of
we ather makes that ver y diffic ult to det e r-
mine. Two warm win ters may be fol lowe d
by a bit terly col d on e, for exa mple. But
there are tre n ds that cou ld indicate the Ear th
is alrea dy starting to warm.

"We’v e se en about half a  deg ree ris e in
gl obal tem perature s ov er the last 150 years,"
Mr. Hengeve ld not e d; "1 987 was the warm-
est in that record, and the five warmest
ye ars in the record occur red from 1980 on.
Seve n of the 10 warmest years occur red sin ce
1973, so something is hap pening."

Scie n tis t s stil l consid er the greenhou se ef-
fe ct a theor y, howeve r, becau se the inc rea s e
is stil l within the range of natur al cli mat e
flu ctuation s ov er the past 10,000 years.

"A lthou gh the con sensus is that what we’re
se eing fits into the greenhou se theor y, until
it exc e e ds the variability bou nds , we really
have n’t prove d it yet," Mr. Hengeve ld said.

One of the maj or unknow ns is the effect
of the oceans. In the sho rt ter m, they are
acting as a glo bal shock abso r ber. They are
so massiv e that they can abso r b a tremen-
dous amou nt of ene rgy before they start to
warm up perceptib ly.

It is estim ated that the oceans delay glo bal
warming by about 50 years. It has als o
been pro pos ed that glo bal warming mig ht
alter ocean currents. That wou ld hav e ma -
jo r ef fects on local cli mat e.

Much of Eur ope mig ht actually get colde r,
in spit e of the greenhou se effect, if the cur-
re n t that now car rie s warm wat e r no rthward
we re to change direction.

Even wit h no surpris es, the cli mat e will re-
ma in variable as the ave r age tem perature ris es.

"If you hav e a warme r trend in win ters,
you are goi ng to get more frequ ent warm
wint e rs that set new records, you’re goi ng to
ge t mu ch les s frequ ent col d sn aps in win ters
and you are les s li kely to reach the old re-
co r ds on the col d si de," Mr. Hengeve ld said.
In summer, "heat spells are goi ng to get hot-
ter and longe r".

The federal Gov ernment has called an in-
ter nation a l conferenc e in Toron t o in Jun e to
discus s the socia l and economic implica-
tion s of cli mat e change in order to dev elo p
an int e rnation a l law of the air.
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A change of only 6 deg ree Centig rade in glo bal tem perature sep arates ice age s fr om warme r periods. Anticip ated
gl obal warming ove r the nex t 50 years cou ld exc e e d anyt hing exper ienc e d in hum an his t ory.

SOURCE: Envi ronment Canada

A
V
E
R
A
G
E

G
L
O
B
A
L

T
E
M
P
E
R
A
T
U
R
E

°C

1995 -04 -20 (cont inued overleaf )



Un ive rsity of Wat e r loo STAT 220 – W. H. Che rry

#4. 28

What is the ozon e la yer?

• Why is its decay of con cer n?

1

Describe briefly what is meant by the gr e enh ouse effec t.

• What are its ca use (s)?

2

Describe one type of dat a that is col lect e d to inv estig a te whether we are now into the greenhou se effect.

• What attr ibutes of the data you des cribe are relev a n t to the inv estig a t ion? Exp lain briefly.

3

What facto rs make it diffic ult to est ablis h the pre senc e of the greenhou se effect? Des cribe the facto rs in what you con sid er
to be their order of decrea sing im por tanc e.

4

The fifth parag raph of the article EM8805 giv en ove r leaf on pag e 4. 27 mentio ns ".... cur ren t models of the gree nhouse effec t."

• Indicate briefly the type(s) of model s being refer red to.

• What are the advatage(s) and disa dvant age(s) of usi ng su ch model s in dat a-base d qu antit ative inv estig a t i ng?

5

1995 -04 -20


