s O e T G T | 10O 0O
\

“Jnna!;‘,. il !-_ A

Seymour Laxon

EoNETEHNNIE DI RIED 2nd Envisat Summer School

UCL



812
6-8

4-6
24

7] o2

12+
812
6-8

4-6
24

1 02

12+
812
6-8

4-6
24

o2

(N

d
r

(.

e s a Seymour Laxon
2nd Envisat Summer School

A\ moNGETEINNIIE=SERED




moNETENNIEDEERIED

) Seymour Laxon
&’% esa 2nd Envisat Summer School




Courtesy Planetary Visions Ltd.
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QuickTime™ and a
Silicon Graphics JPEG decompressor
are needed to see this picture.

Courtesy Planetary Visions Ltd.
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Europe after a 100m sea level rise
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QuickTime™ and a
DV/DVCPRO - NTSC decompressor
are needed to see this picture.
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Great ocean conveyor belt
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Arctic Ocean Stratification
Model of Pure Thermohaline Circulation
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Atlantic Ocean Thermohaline Circulation
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climate change

Climate forecast || Greenhouse effect | Carbon cycle || Feedback effects H Gulf Stream |

Gulf Stream

Dramatic temperature shifts
have happened in the past,
driven partly by changes in a
major ocean current,

The "ocean conveyor belt”
drives the Gulf Stream that
warms Europe. Scientists are
exploring whether climate
change might slow or shut it
down - a scenario considered

"low probability, high impact”.

Current predictions suggest
that the Gulf Stream will be
weakened, but that overall
warming will balance out the
cooling this causes.

BB |CINAYS

HOW CLIMATE CHANGE COULD SLOW THE GULF STREAM

i
. .
"rapanh

Sourca: UNEP

1 Surface currents carry warm, salty water from the tropics.

2 The water cools, its density increases and it sinks to the deep ocean.

3 The cold water flows back to the equator, driving the "ocean conveyor"
which in turm contributes ta the Gulf Stream that warms northermn Europe.
4 As ice melts, freshwater dilutes the warm salty water from the tropics.
5§ The water becomes less dense so does not sink as fast, weakening the
"conveyor” and therefore the Gulf Stream.
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Warming could bring colder UK winters

By Penny Palmer
BBC Horizon

Britain could be heading for a "big freeze" if glabal
warming switches off an important ocean current in the
Atlantic, some scientists say.

Britain is kept relatively mild in
the winter by the warm air
blanket brought to us from the
tropics by a branch of the Gulf
Stream.

But if global warming continuesg
to melt major ice sheets, that
supply of warm air could come
to an abrupt end, according to L

8+ probe into rising ocean acidity

4 * Cassini finds new Saturn moons

a number of experts e could be heading Tor much calder

winbers

The Gulf Stream relies on a sensitive "conveyer belt” action,
which could be "switched off" - guite suddenly - if it becomes
diluted by fresh water from the melting ice-sheets, they
claim.

Dr Terry Joyce, an oceanographer from Woods Hole
Dceanographic Institute, US, believes there is a 50% chance
of a sudden climate change happening in the next 100 years.

S WATCH/LISTEN TO BBC NEWS

¥ Global warming “could melt Arctic’

19 Feb 01 | ScifTech
v Ocean drift disruption may chill
Europe

AE M

25 Mow 99 | ScfTech

RELATED BECi LINKS:
- The F.:;_i Chill

F Horizon

* New bird spotted in Philippines

v Sclence creates "own mavericks'
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CMIP2 ANNUAL MEAN SEA ICE THICKNESS (SIT)
2XC02 (YEARS 61-80)—CONTROL (YEARS 1-80)

{a) 14 MODEL MEAN (M)

(b) INTERMODEL SPREAD (M)

HU ET AL.: ARCTIC SEA ICE AND CLIMATE CHANGES
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ucL GCM Predictions of Arctic Ice
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The Electronic Telegraph , 2 March 1995 Science

Sea levels may rise in wake of giant iceberg

@ Roger Highfield assesses the implications
of 2 warmer Antarctic
revealed this week by satellite pictures

THE CONTINZENT of Antarctica will never be the same again. Satellite images released this week
revealed the disintegration of en ice-shelf and the calving of 2 gian. ‘ceberg, roughly the sizz of
Oxfordshire, that dramat’ -a.ly aicer the outline of the frozen continent,

The black and waite images from a weather satellite, relayed to. Cambridge from the British Aatarctic
Survey’s ice basc at Rothera, contirm that recent warning of the Antarctic Peninsula is having a major
impact on ice sheets in the region. As more ice mels, global sea levels could rise.

The regional climate has warmed by %.5;C since the 1940s, the g-eatest average change in temperature
anywhere on the surface of the planet. Though climatologis's say that this is consistent with the effects

of warming, they add that such upheavals are a normal feature of the evolution of Antarctica's ice
shelves, ’

The shelves shed around 2,020.000,000,000 tons sach year but gain a similar amount from snowfall on
the continent,
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The Electronic Telegraph Wednesday 13 December 1995 World News

electronic Welrara i

Global warming theory is now alarming fact, say scientists
By Bruce Johnston in Rome

GLOBAL warming is no longer theory but a fact; it is largely attributable to man and threatens to
worsen significantly in the next century, with serious health implications, a United Nations-sponsored
report says.

The Second Assessment Report, presented in Rome yesterday by experts on the Inter-governmental
Panel on Climate Change, forecasts a grim future. This is based on findings recorded since a first report
was drawn up in 1990 for the Earth Summit in Rio de Janeiro.

Unless we stop burning combustible materials, the experts warn, we can expect average global
femperatures to continue to rise at an even greater rate than the half-a-degree centigrade increase which
scientists say they can prove occurred this century.

Over the next 100 years, temperatures are expected to go up by between one and 3.5 degrees - more than
the total increase over the past 10,000 years.

Sea levels, which rose by 10-25 cm this century, could rise by another four times. The frequency of
climatic extremes already experienced this century is likely to increase.
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The Electronic Telegraph Thursday 4 January 1996 The Front Page

electronic Telearaph

Royal Geographical Society: Professor pours cold water on flood
idea

By Robert Uhlig, Technology Correspondent

THE commonly-held belief that global warming will lead to melting of polar ice-caps and worldwide
flooding because of rising sea levels was disputed yesterday by the vice-president of the Royal
Geographical Society at its annual conference in Glasgow.

Prof David Sugden, of Edinburgh University, suggested that if global temperatures rise, the East
Antarctic Ice Sheet - which accounts for two-thirds of the Antarctic’s surface - will get larger because of
increased snowfall due to the higher temperatures.

For more than 10 years scientists have speculated as to whether the East Antarctic Ice Sheet disappeared
in the Pliocene period, three million years ago.

Many scientists see the Pliocene as an analogy for the future, as the average temperature of the world
then was a few degrees warmer than it is now.
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Interustional News Electronic Telegraph

Thomday 15 Noveeber 197 i o

World "'may be on brink of ice age’
By Roger Highfinld, Srience Kditor

sssesse.  EYIDENCE thes the worki's climsie may be poised for another ice age has come
xberwed Lok from studies of ocesn sediments published wdey.

" g However, the scieislists who mehe te find, reporied in the journal Nature, say it

Cllmn s difficult o estinssie bow carbon dioxide smissions linked to global warming
Chessge are influgacing the revurring peiien of ioe ages.
Moottt . :
The analysix of sedimsuts Fom nesr Besmuda suggests that the last warm

o Nond “inter-glacial* period sireiched from about 118,000 o 127,000 years ago.
Duellhe 0 e first author, Dr Jesx Adkin of the Massachusetts Instituts of Technology,
Exvionmonial - pointed out that the present warm period - the Holocene - has been stable for
“Change around 9,000 yeass.

€ Climate Crisis  O1ven that the last interglacial period lasted around 9,000 years, the time may be
- Greenpeace  fipe for another ice age. "The global climate system seems to be poised at one of
these thresholds,” he said. “This would be the logical conclusion if there were no

{cesa
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Tues T/iz/94. o

# ;ews & City

South-East *under water in 200
years’

v Tomr Bevvdasy

Sea levels could rise by 70 metres within 200
years, leaving London and much of lowland
Britain under water, according to new research
e the melting of polar ice sheets.

Continued global warming  Today's Top News

wonld mean that our near ® [Russia ignores fury ovel
Checlmya
descendants would never i
1 AR N DeEnsd, saks
kmw_ miost of Kgnr, East e ilngs
"I!mgi!a’ H_E.ﬂ'l[!lhi'lil‘& and ® Lockerbie suspecis Mo
Oxfordshive. The Sents cour

South-East would become o » Leg aunpati: et

seascape broken only by the ~ £000.000 pay-om

l.tl'l'lEI'ging i.‘slunds Uf the ® ELli.IZ What I gt foe
i Christimas

Chilterns, the North and

South Downs and the

Weald.
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Greenland ice-melt 'speeding up'

A | WATCH/SLISTEN TO BBL NEWS

The BBC's David Shukman
"The rate of melting is far beyond
what normally happens in summer”

By David Shukman
BBC environment and science correspondent in Greenland

First you hear a savage cracking sound, next the rolling crash
of thunder.

0D dl
warning? v in pepth |

Animated guide

Find out why the Gulf
Stream might slow and
how the gregnhouse
effect works

Then as the icebergs rip away from the margin of the ice-
sheet they plunge into the grey waters of the Atlantic with a
roar that echoes around the mountains.

Mothing preparas you for the
sheer scale and drama of
events in this forbidding terrainp
and all the signs are that the L
changes at work here are
gathering pace.

KEY STORIES

* Sea engulfing Alaskan village

¥ Southern Spain 'dust bowl' threat
» Maldives: Paradice soon to be lost

The only way to reach the ice-
sheet is by helicopter - a
spectacular flight through
remote fijords and the jagged
blue-white rubble of the ice.

BACKGROUND

FQ&A: Climate change

FQ&A: The Kyoto Protocal

+ Climate: What sclence can tell us
FThe big greenhouse gas emitters

In some places, the ica |s melting one
maetre a maonkh

foesa
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Why is the picture so confusing?

* Interactionsof the cryospherewith the climatearevery
complex

 Thepolar regionsarevery large but inhospitable and so
arevery poorly observed

 Models of the cryosphere are poorly constrained and
therefore contain many uncertainties
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Live from the North Pole
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Live from the North Pole

Morth Pole MetCam 42 Fri Oct 03 1230:33 2003 UTC Image @ MoAAFMEL

Infernal Temp-17.0°C Exposure: 12500
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The Dangers of Working at the Poles

QuickTime™ and a
YUV420 codec decompressor
are needed to see this picture.
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The Dangers of Working at the Poles
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Solar & Terrestrial Emission

Visible - solar
energy reflected
by Earth

Thermal - heat
energy emitted
.............. by Earth

Energy

>
Uv Near IR

Thermal infrared Wavelength |
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Sea |l ce Cover in the NH using visible and passive
microwave data

i o & i
&) Atbetio gapr e

* Visible channelsprovide
direct measur ement of
surface albedo and ice cover
but coverageislimited by
clouds and darkness.

» Passive microwave data
provides day/night almost
all weather coverage.
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Sea | ce Temperature from ther mal readiometry

ATSR

7 Instrument

o

Sub-sateliite Track

Nadir view swath
s 4 555 nadir pixels
Flight Diraction 1 km resolution )

Forward view swath

£ 371 along track pixels
1.5 km x 2 km resolution )
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Greenland Summer M et

Dry Snow

- - Fimn
. Icelenses.

Wet Snow FIrn

Saturated Snow '
Surface Lakes . -

Bare lce

Ablation Wet Snow Fercolation Cry Snow
Zone Zone Zone Zone

Liquid water in snow and firn
changes the radar backscatter
which can then be used to map
the extent of the summer melt

**Albedo & Energy Balance
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Satellite Altimetry

QuickTime™ and a
H.263 decompressor
are needed to see this picture.
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Satellite Altimetry - Measurement Principle

| —— Freeboard——

i
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|CESat Antarctic Topography
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QuickTime™ and a
Cinépak decompressor
‘are needed 0 see this picture.

Courtesy
Tom Agnew
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