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TODAY'S PLAN

« DESCRIPTION OF THE POLAR REGIONS
— THE ARCTIC
— ANTARCTICA

« THEIR INVOLVEMENT IN CLIMATE CHANGE
— HISTORICAL OVERVIEW
— COMMENTS ON THE CURRENT SITUATION




WHY THE POLAR REGIONS?

WHAT'S UP THERE
ANYWAY?

THE ARCTIC

A COLD OCEAN
SURROUNDED BY LAND




AREAS OF THE ARCTIC
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TRANS-ALASKA PIPELINE

THE ANTARCTIC

A COLD LAND
SURROUNDED BY OCEAN
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AREAS OF THE ANTARCTIC

GLACIER (97%)
*BARREN LAND (3%)
-ICE SHELVES
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TUNNELING LAYOUT

nanion Sled Teledtoping Dusle Turinalas
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BUT WHAT ABOUT CLIMATE CHANGE?

THE BIG QUESTION

IS THE CLIMATE
CHANGING?
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THE EASY ANSWER

YES

(IT ALWAYS HAS. WHY SHOULD IT STOP NOW?)

CONTROLS FOR CLIMATE

1. OUTPUT OF THE SUN

2. THE PLANET'S ORBIT

SIZE
CHARACTERISTICS

3. ATMOSPHERE

4. CIRCULATION SYSTEMS

LIQUID WATER
ARRANGEMENT AND SIZE OF CONTINENTS
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EARTH'S CLIMATE
AT THE SCALE OF BILLIONS OF YEARS

INCREASE IN SOLAR OUTPUT
GENERALLY BALANCED BY

DECREASE IN ATMOSPHERE GREENHOUSE EFFECT

EARTH'S CLIMATE
THE LAST 100 MILLION YEARS

e GLOBAL SAUNA

« GRADUAL GENERAL COOLING
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EARTH'S CLIMATE
THE LAST FEW MILLION YEARS

e GLACIAL CYCLES OF ~ 100,000 YEARS

* 90,000 YEARS FLUCTUATING ICE AGE
10,000 YEARS OF WARMER CLIMATE

« SMALLER PEAKS AT 41,000 AND
~23,000 YEAR INTERVALS

THESE CYCLES ARE DRIVEN BY THE
MOTION OF THE EARTH IN ITS ORBIT

100,000 YEARS —

HOW CIRCULAR IS THE EARTH’S ORBIT

« 41,000 YEARS —

THE TILT OF THE EARTH’S AXIS

« ~23,000 YEARS —

WHICH WAY THE AXIS POINTS
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ANTARCTIC TEMPERATURE
AND CO, LEVELS
FROM DEEP ICE CORE AT VOSTOK STATION

Antarctic
Temperature

Temperature change (°F)

L
o

200000 300000 400000
Age (years before present)

100000

EARTH'S CLIMATE
THE LAST HUNDRED THOUSAND YEARS

GENERALLY WILD ABRUPT FLUCTUATIONS
OFTEN > 20 OR 30° F
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EARTH'S CLIMATE
THE LAST HUNDRED THOUSAND YEARS

Temperature in Central Greenland

&
~

i;

Temperature (degrees C)

(4 seaubep) ainjeladwa)

50
Age (thousand years before present)

EARTH'S CLIMATE
THE LAST HUNDRED THOUSAND YEARS

e GENERALLY WILD ABRUPT FLUCTUATIONS
OFTEN > 20 OR 30° F

COLD BUT MORE STABLE FROM
ABOUT 25,000 TO 15,000 ybp
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EARTH'S CLIMATE
THE LAST HUNDRED THOUSAND YEARS

Temperature in Central Greenland

Temperature (degrees C)
(4 seaubep) ainjeladwa)

50
Age (thousand years before present)

EARTH'S CLIMATE
THE LAST HUNDRED THOUSAND YEARS

* GENERALLY WILD ABRUPT FLUCTUATIONS
OFTEN > 20 OR 30° F

« COLD BUT MORE STABLE FROM
ABOUT 25,000 TO 15,000 ybp

« WARM JUMP, FOLLOWED BY 1,300 YEARS
OF COLD, ~ 40° F COLDER THAN NOW
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EARTH'S CLIMATE
THE LAST HUNDRED THOUSAND YEARS

Temperature in Central Greenland

Temperature (degrees C)
(4 seaubep) ainjeladwa)

50
Age (thousand years before present)

EARTH'S CLIMATE
THE LAST HUNDRED THOUSAND YEARS

GENERALLY WILD ABRUPT FLUCTUATIONS
OFTEN > 20 OR 30° F

COLD BUT MORE STABLE FROM
ABOUT 25,000 TO 15,000 ybp

WARM JUMP, FOLLOWED BY 1,300 YEARS
OF COLD, ~ 40° F COLDER THAN NOW

VERY FAST WARMING FOLLOWED BY
> 10,000 YEARS OF STABLE WARM CLIMATE
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EARTH'S CLIMATE
THE LAST HUNDRED THOUSAND YEARS

Temperature in Central Greenland

Temperature (degrees C)

(4 seaubep) ainjeladwa)

50
Age (thousand years before present)

EARTH'S CLIMATE
THE LAST TWO THOUSAND YEARS
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EARTH'S CLIMATE

THE LAST TWO THOUSAND YEARS

T
Temperature

Younger
Dryas
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/ i 4086
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of snowfall

404
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(read/o0! 1) uoREINWINDDY

0 5 10
From GISP2 Age (thousand years before present)

EARTH'S CLIMATE

.

THE LAST TWO THOUSAND YEARS
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EARTH'S CLIMATE
THE LAST TWO THOUSAND YEARS

T
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EARTH'S CLIMATE
THE LAST TWO THOUSAND YEARS
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WHAT DOES THE FUTURE HOLD?

PROBABLY CONTINUED WARMING

« WARMER CLIMATE IS ASSOCIATED WITH HIGHER
LEVELS OF CO, IN THE ATMOSPHERE

« WAS 180 TO 300 ppm IN PAST
« CURRENTLY >380, INCREASING ~3 ppm/yr
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ONE WILD CARD
THERMALHALINE CIRCULATION
= 7 (%'.:‘. S ‘

FROM ALLEY (2000)

HUMAN-ENHANCED GLOBAL
WARMING

THE TRIGGER TO THE NEXT
ICE AGE?
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