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cilculation in the Atlantic This  closed oceanic cnculation
involves northward fl ow of water near the ocean surface
sinking in the sub-Arctic and a return fl ow at depth Th e
relevance of the Younger Dryas to today s conditions is that
it is possible that changes in the thelmohalme circulation of
a qualitatively similar character might occur quite quickly
dui ing a warming of  the climate induced by greenhouse
gases A  poss ible t r igger might  be  an  increase o f
precipitat ion ov e r  t he ex t iat ropical No l t h  At lant ic
(Broecker, 1987), though the changes in ocean circulation
are most likely  to be considerably smallei than in the
Younger Dryas Sect ion 6 gives further details

The period since the end of the last glaciation has been
characterized b y  s mal l  changes i n  g loba l  average
temperature with a range of probably less than 2°C (Figure
7 1), though it is still not clear whethel all the fluctuations
indicated were t ruly  global Howev er ,  large regional
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Figure 7.1: Schematic diagrams of global temperature variations
since the Pleistocene on three time scales (a) the last million
years (b) the last ten thousand years and (c) the last thousand
years The dotted line nominally represents conditions near the
beginning of the twentieth century

changes in hydrological condit ions have occurred, par-
ticularly in the tropics Wet t er conditions in the Sahara
from 12 000 to 4,000 yea' s BP enabled cultural groups to
survive by hunting and fishing in what are today almost the
most arid regions on Earth Dur ing this t ime Lake Chad
expanded to become as large as the Caspian Sea is today
(several hundred thousand k m
2
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Drier conditions became established after 4,000 BP and
many former lake basins became completely dry (Street-
Perrot and Hari ison 1985) Pollen sequences f rom lake
beds of northwest India suggest that periods with subdued
monsoon ac t iv it y  ex is ted dur ing t he recent  glac ial
maximum (Singh et al 1974) but  the epoch 8,000 to 2,500
BP experienced a humid climate with frequent floods

There is glowing evidence that worldwide temperatures
weie highel than at  plesent during the mid-Holocene
(especially 5 000-6 000 BP), at least in summer, though
carbon dioxide levels appear to have been quite s imilar to
those of the pre-Indust' ial era at this time (Section 1 i Thus
parts mf westein Eulope China,  Japan, the eastern USA
were a  f ew degrees warmer in  July  during the mid-
Holocene than in recent decades (Yoshmo and Urushibara,
1978, Webb et  at 1 9 8 7 ,  Hunt ley  and Prentice, 1988,
Zhang and Wang 1990) Parts  of  Australasia and Chile
were also walmel  T h e  late tenth t o  early  thirteenth
centuries (about  A D  950-1250) appear t o have been
exceptionally warm i n  western Europe,  I celand and
Greenland (Alexandre 1987, Lamb, 1988) This  period is
known as the Medieval Climat ic  Opt imum China  was,
however, cold at this t ime (mainly  in winter) but South
Japan was  wa r m (Yos hino,  1978)  T h i s  per iod o f
widespread warmth is notable in that there is no evidence
that i t  was accompanied by  an increase o f  greenhouse
gases

Cooler episodes have been associated wi t h  glac ial
advances in alpine regions of the world, such neo-glacial '
episodes have been increasingly common in the last few
thousand years O f  particulal interest is the most recent
cold event, the Lit t le Ice Age ,  which resulted in extensive
glacial advances in almost all alpine regions of  the world
between 150 and 450 years ago (Grove, 1988) so that
glaciers were more extensive 100-200 years ago than now
nearly everywhere (Figure 7 2) Al t hough not a period of
continuously cold climate, the Litt le Ice Age was probably
the coolest and most globally extensive cool period since
the Younger Dryas I n  a f ew regions, alpine glaciers
advanced down-valley even further than during the last
glaciation (for example, Miller,  1976) Some  have argued
that an increase in explosive volcanism was responsible for
the coolness (for example Hammer,  1977, Porter, 1986),
others c laim a connection between glacier advances and
reductions in solar activity (Wigley and Kelly, 1989) such
as the Maunder and Sporer solar activity minima (Eddy,
1976), but see also Pittock (1983) A t  present, there is no
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Figure 2.20: Millennial Northern Hemisphere (NH) temperature reconstruction (blue) and instrumental data (red) from AD 1000 to 1999, adapted
from Mann et al. (1999). Smoother version of NH series (black), linear trend from AD 1000 to 1850 (purple-dashed) and two standard error limits
(grey shaded) are shown.

1000 1200 1400 1600 1800 2000
Year

!1.0

!0.5

0.0

0.5

1.0

 r
el

at
iv

e 
to

 1
96

1 
to

 1
99

0
N

or
th

er
n 

H
em

is
ph

er
e 

an
om

al
y 

(°
C

)

Mann et al., 1999, reconstruction (annual mean, full hemisphere)
Mann et al, 1999, reconstruction (annual mean, 30°N to 70°N latitude band)
Jones et al, 1998, reconstruction (summer, extra-tropical emphasis)
Briffa, 2000, reconstruction (tree-ring density only, summer, extra-tropical)
Instrumental data (annual mean, full hemisphere)

Figure 2.21: Comparison of warm-season (Jones et al., 1998) and annual mean (Mann et al., 1998, 1999) multi-proxy-based and warm season
tree-ring-based (Briffa, 2000) millennial Northern Hemisphere temperature reconstructions. The recent instrumental annual mean Northern
Hemisphere temperature record to 1999 is shown for comparison. Also shown is an extra-tropical sampling of the Mann et al. (1999) temperature
pattern reconstructions more directly comparable in its latitudinal sampling to the Jones et al. series. The self-consistently estimated two standard
error limits (shaded region) for the smoothed Mann et al. (1999) series are shown. The horizontal zero line denotes the 1961 to 1990 reference
period mean temperature. All series were smoothed with a 40-year Hamming-weights lowpass filter, with boundary constraints imposed by
padding the series with its mean values during the first and last 25 years.



The original 1990 graph of the historical 
record included the Medieval warm period 
and the Little Ice Age.

In the 2001 report, Michael Mann included 
only manipulated data which eliminated the 
Medieval warm period and the Little Ice 
Age in order to show a relative straight line 
up until the present when it increased 
significantly to give it the appearance of a 
hockey stick. 



The previous report contradicts the later 
report which proves they manipulated the 
data.

Their own reports prove that they are not 
scientists looking for the truth, but are 
ideologues that are willing to lie to the 
public and manipulate data in order to 
achieve their political ends.
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