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Degrees C

Annual Global Surface Mean Temperature Anomalies
Mational Climatic Data Center/MESDIS/NOAA
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Today Sept 22 (autumn equinox)
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Mar 20 (spring equinox)
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B. Tilt of the axis (period = 41,000 years)

21.5° = minimum tilt

C. Eccentricity (dominant period =100,000 years)

. Sun
High eccentricity Low eccentricity

(more elliptical) (more circular)
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Eccentricity Tilt Precession Combined signal oxygen-isotope
(%) (degrees) index (radiation received) ratio
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Temperature and C0O, conceniralion in the aimosphere over the past 400 000 yeats
(from the Vostok ice core)
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relationship bhetween ocean temperature and atmosphenc C0O2

At rospheric CO2 in ppre from Mauna Loa 12 month mowng awerage and
tempergure from global awerage tempergare anomaly, 21-year mowing

average, as messured by =g dlite, Jan 1320- May 2002,
Source: LanceEndersbee Feb2003.
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Oeeact
Past and future CO, atmospheric concentrations measurements
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CO, Time Series in the North Pacific Ocean
400 8338
*  Mauna Loa atmospheric CO, (ppmv)
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Ocean pH

Source: Scott C Doney, SciAm March 2006
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Red Sea reef
surrounded by
“Blue water”

Why are “blue
deserts”
blue?
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hyd rocorallian Millepora
otoma, Red Sea
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Stylophora pistiflata at 70m
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Stylophora pistillata
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High and lo limation in Stylophora
pistillata zooxanthellae
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Photoacclimation strategy

Low Light High Light







