Hot weather may also in-
crease the numbers of
those affected by chronic
and respiratory problems, -
reproductive illnesses and
allergic reactions. It can
also worsen cardiovas-
cular and cerebrovascular
problems.
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has been determined that
» t the Earth's near surface

temperatur=s have in-

creased on average by about
0.6°C in the last 100 years. Estimates
vary astowhat therateof increasemay
be in the future but it has been sug-
gested that therate may beas much as
1to 5% per 100years.

It has been postulated that the fun-
damental cause behind the rise in
average temperatureis principaly the
build-up in the atmosphere of certain
gases These gases have been termed
"greenhouse gases' since they allow
solar radiation to pass through and
reach the Egrth but absorb and thus
"trap" the heat (i.e. energy of a dif-
ferent wavelength) which radiates
from the Earth's surface. Thus(asin
the"greenhouses' or hothouses" used
in temperate countries for growing
green plantseven irr cold weather) the
Earth's average temperature israised
toan average + 15%Cfromthearound
- 18°C it would be at in the absence of
any greenhouse effect.

Since the commencement of the in-
dustrial age, Man has been quantita-
tively and qualitatively adding to
greenhouse gases in the atmosphere.
The percentage contributions of the
various greenhouse gases to the addi-
tional warming are,at present, asfol-
lows: carbon dioxide (50%), methane
(19%), chlorofluorocarbons or CFCs
(17%), tropospheric ozone (8%), |
nitrous oxide (4% and stratospheric
watervapour (2%).

i heincreaseir carbon dioxide levels
is largely due to the combustion of
fossil fuels (coal, ol and gas) and
biomass(firewood etc.) and theclear-
ing of forests (which trap and "fib
carbon dioxide during photosyn-
thesis). Important sources of
metnane include escapes of natural
gas, coal mining, oil production,

Thisis anexpanded an up-dated version of a paper presented at the seminar entitled" Global Warming - Global Warning"
whi ch was orgarised by t he Central Environment Authority of Sri Lanka onthe3rd June 1989.
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paddy cultivation, livestock produc-
tion, termiteactivityand waste dumps.
Chlorofluorocarbons (CFCs) are
generally of anthropogenic origin,
while nitrous oxide chiefly arises by
microorganisms breaking down
mineral nitrogenous fertilizers.
Troposphericozoneari sesby complex
reactions for which the presence of
carbon monoxide, hydrocarbons and
nitrogen oxides are necessary.

It is expected that with time a variety
of serious consequences may arise as
a result of global warming. We will
attempt to examine some health and
food aspects of global warming, a-
though much of theavailableinforma-
tion is fragmentary and speculative.
The discussion will focus on global
warming and not the possible reper-
cussions of the postulated damage to
the ozone layer. However, the in-
creased flow of ultraviolet radiation
due to the latter phenomenon may
lead to greater incidence of skin can-
cers and cataract of the eyes and
weakening of the immune system
during global warming, since some
gases (such as the CFCs) may con-
tribute to both effects.

It must also be recognized that many
aspectsrelevant to climate change are
multi-factorial and cannot be ex-
amined in isolation (as is possible in
laboratory experiment).

For instance, an important green-
house gas 1s water vapour.

Generalised globa warming would

cause more water to evaporate, thus

causing the addition of more water
vapour to thsatmosphereand leading
to an increased "greenhouse effect”.
Again, a reduction in snow and ice,
which reflect solar radiation back to
space, may result infurther absorption
of solar energy. The influence of
cloudformationongreenhousewarm-
ingisalso extremely difficult to assess
and depends on a complex of factors
including the extent, height. and liquid
water content of the cloud cover.-

The immensity of the number and
variety of factors influencing global

warming areexemplified by the above
and the number and variety of
anthropogenic and natural sources
and "sinks' of greenhouse gases as
described elsewhere.

Physi ol ogy

The "climate" is composed of a num-
ber of elements including tempera-
ture, wind, humidity and rainfall and
thetimecomponentsof the aboveand
the extreme rangesand normal devia
tionsof the above factors.

Of theabovefactors, the temperature
isveryimportant and, generally speak-
ing, life processes can continue only
when the temperature of the body
stayswithin certain limits. Thus,while
populations of certain trees can be-
come acclimatized to survive winter
temperatures of -50°C (-58'F)
provided the summers are sufficient
for growth andreproduction, animals
can usualy cope with or acclimatize
themselves to climate change only if
the temperature rise or fdl or its rate
of changeisnot excessive.

Animals have developed a variety of
mechanisms to reduce heat loss or to
acclimatize themselves to conditions
in their surroundings., These include
developingalayer of subcutaneousftat

. - 3 L
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The discussion will focus
on global warming and not
the possible repercus-
sions of the postulated
damage to the ozone
layer. However, the in-
creased flow of ultraviolet
radiation due to the latter
phenomenon may lead to
greater incidence of skin

cancers and cataract of

LB

> eves and weakening of
the immune system during
global warming, since
some gases (such as the
CFCs) may contribute to

both effects.

Droughtin Mall. Human activity has ondoub-
tedly contributed to environmental degrada-
tion in the Sahel, but some scientists believe
the deteriorating conditions may also be at-
tributable to glebal warming.
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and theuseof furorfeathersfor ther-
mai insul ation.

Hxcessive l:eat may bemoredamaging
to living organisms and more difficult
toguard against than cold. The term
“thermal pollution" has usually been
associatedwithwasteheat emitted, for
example, with cooling water from a
thermal power plant. A riseof evena
few degrees in the receiving waters
can (and does) causesevere mortality
in eggs and larvae of fish and inver-
tebrates and other life forms which
form parts of marine and freshwater
food chains. This could be of impor-
tance in the event of generalized
global or regional warming.

A better appreciation o the Impor-
tancetoorganisms of guardingagainst
excess heat may be gained by survey-
ing afew o the machanisms available
for thermoregulation. One
mechanism o guarding against exces-
sive heat may be behaviourial
methods. Honeybees, for instance,
maintain a constant colony tempera-
ture of around 34°C and can survive
mammal outsidetemperaturesof upto
about 49°C by adjusting the rate at
which they circulate air and evaporatz
waterwithin the hive.

Mammals may lose considerable ex-
cess heat from their body surfaces
Thus, those animals with a thick coat
of fur may experience problems in
losing heat in the event of elevated
environmental temperatures. The
large ears of rabbits assist in getting
around this problem by providing an
extensive surface for heat loss. Such
loss can be reduced during cold
weather by constricting the blood ves-
selswhich carry heat to the surface.

A different problem confronts the
camel which lives in an environment
which can become quite warm and
where a shortage of water limits the
use of mechanisms of losing heat in
urineor by sweating. In this case, the
animal's thick coat blocksthe passage
of heatfromthesurroundingsintothe
body, whose temperature can also

varyaccordingto thatof thesurround-
ings.

Animals like the dog, on the other
hand, loseheat by pantinginwhich the
flow of air causes cooling by evapora-
tiveloss.

The above examples indicate some-
thing of the diversity of the ways in
which animals protect themselves
against fluctuationsof temperaturein
the world around them. This is, of
course, in addition to crawling into
burrowsin the earth or holesin trees
and going into a state of hibernation
during thewinter season.

- ditions have acquired a low skin sur-
face to body ratio by factors such as
reducing the length of armsand legs
With a reduced surface area to body
size ratio, heat loss can be reduced.
Conversely, peopleof tropical regions
have been shown to have more sweat
glands per square unit of skin surface
to kelp in heat loss by evaporative
cooling Tte darker skin colour of
tropical people also facilitates heat
|oss by radiation, in addition to giving
some protectic:: against vltraviolet
radiation. (White skin, fur or feather
coloration also providesa camouflage
effect when viewed against a back-
ground of snow and ice).

Excessive heat may be more damaging to living

organisms and more difficult to guard against

than cold. The term "thermal pollution" has

usually been associated with waste heat

emitted, for example, with cooling water

from a thermal power plant.

Thermal regulation isof primeimpor-
tance in homoeostasis or the main-
tenanced the"internal environment”,
described by the French scientist,
Claude Bernard. Over acentury ago,
Bernard proposed that the "intetnal
environment" must remain ap-
proximately constant for the body to
function normally and that adequate
mechanismsoperatetoensurethatthe
necessary balancesare maintained.

Several mechanisms may be operative
in the human to ensure heat balance
and temperature control.

First, one may mention physica at-
tributes which are found in people
who have become genetically sel ected
to be better fitted to the temperature
conditions inwhich they live. For in-
stance, people exposed to Arctic con-
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Generally, however, thermoregula-
tion in an individual 1s performed via
the heat regulatory centre located in
the hypothalamus of the brain. This
performs much like a thermostat ac-
ting on feedback information received
from other parts of the body. Heat
loss and (or) temperature regulation
iseffected by a variety of mechanisms
of which the activity of the sweat
glandsisunder thecontrol of the nerv-
oussystem,whichisinturn controlled
by thetemperature- regulatingcentre.
Other methods by which heat is lost
include that lost in the urine and by
evaporation of water from the lungs.
Thermoregulatory mechanisms can
also effect changes of the breathing
rate, level of blood sugar and the me-
tabolic rate. The regulatory
mechanisms may, however, beinade-
quate to maintain the body tempera-



ture at its normal value of around
98.6°F under factors such as disease,
exposure, metabolic rate and hor-
MONEs.

Further compensatory adjustments
arenecessary in accllmatlzanon to hot
weather above about 30°C (86°F)
After a few days, this could result in
more sweat glands becoming active,
less water being eliminated through
the kidneys and less salt being ex-
creted through the kidneys and sweat
glands as well. Acclimatization
processes may also eventually in-
fluence thesignalswhich trigger chan-
ges in sweating and peripheral
(cutaneous) blood circulation.

HumanHealth

Insufficient informationisavailableto
be able to predict with any assurance
the full extent of the effects global
warming m2y have on human health.
However, some general observations
may be noted.

Firstly, one study on urban popula—
tionsin the U.S. suggested that an in-
creased temperature of 39°C caused
anapproximately four-fold increasein
the number of deaths due to heat
stressin asummer under conditions of
partial acclimatization, while the fig-
urewasfurther doubled in theabsence
of acclimatization. Elderlypeople are
particularly afilicted by hot weather.

Hot weather may also increase the
numbers of those affected by chronic
and respiratory problems, reproduc-
tiveillnessesand allergic reactions. It
can aso worsen cardiovascular and
cerebrovascular problems.

Somestudiesin urban areas noted the
increasein heart disease and stroke at
temperaturesover 5°C,

Climatechange (e.g. temperature and
humidity) could influence the spread
and life cycles of organisms such as
insects, bacteria and viruses, which
may cause or transmit diseases.
Mosquito-borne diseases, such as

Scenarios have been cal-
culated where global
warming may take place at
anything from 0.06 to
0.80C per decade. It has
been suggested that by
the year 2050, semi-arid
tropical areas will increase
in temperature by 0.3 to
5.0°C accompanied by a
decrease in precipitation,
while the humid tropics
will, also, experience a
rise of 0.3 to 5.0°C, but
with an increase in rainfall.
In high latitude regions,
the average winter temper-
atures may increase by 0.8
to 5°C.
malaria, dengue, (arbovirus-induced)
encephalitis, yetlow fever and Rift val-
ley fever inay cause problems in the
United Statesif climate change takes
place. Another risk could be the
movement to the U.S. from Central
and South America of parasiteswhick:
cause health problems, such as as-

cariasis and Chagas disease.

Itisfeared that elevated temperatures
may lead to an increased incidence of
premature births and mortalities
arouad thetime of delivery.

Among the other effects of warm
weather may be those on the psychol-
ogy of the individual leadingtoanin-

creasing incidence of crimes of
violence.
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Other and complex effects will aiso
cccurwhich cannotbeeval uated asyet
in the absence of sufficient reliable
data.

. Agriculturc

Possible effecte on cropsare more dif-
ficultto assess, partly due to izherent
differencesin heat tolerance. Global
warming will not be uniform but will
differ in extent and consequences
from region to region. Freshwater
resourceswill be affected.

Scenarioshave been calculated where
global warming may take place at any-
thingfrom 0.06t0 0.8 ’c per decade. It
has been suggested that by the year
2050, semi-arid tropical areas will |n
crease in temperature by 0.3to 5. 0°C
accompanied by a decrease in
precipitation, whilethe humid tropics
will, also, experience a rise of 0.3 to

6C, but with an increase in rainfall.
In high latitude regions, the average
winter temperatures may increase by
081t05°C. Theseeffectswill result in
many of the contemporary agricul-
tural areas becoming unproductive
and a shift in these activitiesto other
locations will become necessary. Itis
possible that increased agricultural
proauction in regions such as canada
and Eastern Europe will ccmpensate
for "dust bowl" conditions arising in
areas of present day high agricultural
productivity but political problems
could arise in their use. Food storage
(and spoilage) will also pose greater
problems dueto thewarmer tempera-
tures.

It addition to the probabl e geographi-
cal shiftsof crop growing areas, a host
of other factors will need to be con-
sidered in relation to global warming.
These would include the possibility
that increased atmospheric carbon
dioxide (CO2) will result in the more
rapid growth of certain cropsand that
climate changewill haveeffectson not

only crops but also livestock, soils,
pests and weeds.

Riceistheworld's principal food crop
as far as direct consumption is con-



cerned. A number of effects of
temperature and CO2 have been
described on rice plants and on the
rice cultivation ecosystem. Thesein-
clude 1) changesin grain production,
2) changesin photosynthetic rates, 3)
altered water use efficiency, 4) altered
competitiveness with weeds,,5) chan-
ges in nitrogen fixation by symbiotic
organismsand 6) changesin problems
caused by insects and diseases.

Theaboveareonlyanindication of the
lines of research that have been per-
formed on the possible effects of
global warmingon rice production.

Fishedes

Global warming could affect manne
fisheriesin variousways It could af-
fect the plankton, which isthe starting

—

point of thefood chaingon which the
higher formsof marinelifedepend. It
could change ocean currants and,
thus, fish distribution, by changing
nutrient and temperature patternsin
the waters. Another way ir which
global warming could affect fisheries
is by disturbingfish breeding grounds

(e.g. estuaries, margroves) following

sealevel riseor thealteration of fresh-
water inputsin these coastal regions.

The above discussion only briefly
notes some of the ways in which
climate change could affect some of’
out food supplies Among the other
factors which have been discussed is,
for example, whether we should
reduceour consumptionof meatsince
that would permit us to reduce our
herds of cattle (a significant con-

Global warming could
affect marine fisheries in

various ways. it could
affect the plankton, which
Is the starting point of the
food chains on which the
higher forms of marinelife

depend.

tributor, as noted above, to emissions
of the greenhouse gas, methane).
While this wili reduce overgrazing of’
theworld s pasture lands, many other
changes or shifts in our traditional

food productivn and consumption




patterns will be needed to meet the
challengesof global warming.

Migrations

Shift will also be necessary for alarge
proportion of the world's population.
About 50 per cent of the world's
population lives in coastal regions.
The globa warming is expected to
resultin the melting of iceinthe polar
regions and the expansion of sea
water. This may lead toarisein sea
levd by 30am to 1.5 meters by around
2050thusleadingto the submergence
d coadtal and low-lying areas, This
will leed to severe overcrowding and
attendant public health and social
problems. Similar problems are also
L] attendant on disasters caused by
[ | vidlent storms (cyclones), whose fre-

quency would increase under condi-
tions of global warming and cause in-
juriesand deathin addition todamage
tocropsand fisheries. Globa warm-
ing may also affect the availability of
fuelwood to cook the available food.

The above account has attempted to
sketchinafewof the health and food-
related challenges which may be ex-
perienced dueto the phenomenon of
global warming. Thesechallengesare
not to be lightly taken. It is possible

that entire nations such as the Mal- -

dives and some islands in the Carib-
bean risk being submerged in the
event of amarked riseinsealevel. We
need to recognize that should this hap-
pen the people of these countries will
need to be accommodated and
provided forin other countries, which

themselves.will be experiencing
population pressures. These adjust-
ments will result in fresh political
problems arising.

Finally, and in conclusion, it must be
noted that many unusual problemsare
likely tolieahead. For example, one
may refer totheturtles, wherethe sex
of thehatchlingsof theclutchisgreatly
influenced' by the temperature at
which the eggs are incubated. While
theincubation temperature should lie
between 28 and 33°C, hatching at the
higher end of thescale resultsin more
malesbeing produced and atthelower
endin morefemales Theinfluence of
man's activities on globa tempera-
tures may well affect the survival of
these and other species of living or-
ganismsin fairly bizarreways.
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