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Climate Trends at different Timescales

Temperature of the last 150 years (instrumental data)

Northern Hemisphere Temp. anomaly
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The Phases of the North Atlantic Oscillation
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During the high phase of the NAO westerlies in the North Atlantic are en-
hanced, resulting in mild and wet winter conditions over Northern Europe.
(Courtesy of CEFAS, UK)
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Proxy Data

ndirect data, often qualitative
Long time series from archives

nformation beyond the instrumental record
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Upscaling Konzept
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Upscaling Concept
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Statistic

Covariance (cross, auto)

Y(A)=E ((x(t)—f)

e.g. coral

Correlation (cross, auto)
Y(A)

pXY — normalized

measures the tendency of x (t) and y (t) to covary

Spectru M (cross, auto)
(spectral density)

[(w) =2 y(A)e™

measures variance
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| Climate Modes from Proxy Data
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Red Sea coral
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ARCTIC OSCILLATION SIGNATURE IN

wq Correlation of wintertime sea level pressure
| e ainay , "Clin

NCEP data

1948 - 1995

| AO-Index from
1 instrumental data
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time (years) Rimbu, Lohmann, Felis, Pétzold; GRL 2001

Linking observations with corals
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Composite Map of SST [°C] and 925 hPa wind [m/s]
for 1948 -1995, January - February

mechanistic understanding



SNOW ACCUMULATION ICE CORE
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DOMINANT PATTERN OF ACCUMULATION VARIABILITY
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ATMOSPHERIC CIRCULATION

Rimbu, Lohmann, Grosfeld, GRL, 2007



ATMOSPHERIC BLOCKING (Tibaldi &Moltini)
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ATMOSPHERIC BLOCKING
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ATMOSPHERIC BLOCKING
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BLOCKING FREQUENCY FOR HIGH AND LOW
ACCUMULATION YEARS
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Frequency of blocking is higher
during high accumulation years
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Greenland Shallow Ice Core Positions

SoN EOF1 (23%) ACCUMULATION 1502—1992
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Insolation (6k minus present)
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Model-Data Comparison Using the ECHO-G Model

Annual mean global SST trends (model) and local alkenone-based temperature trends
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O Alkenone Correlation between model and proxy data: 0.49



last 7000 years: Models & Data
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DJF (mean) 6K
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DJF 1988-2007
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DJF 2030-2049
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When do we reach the temperature level of

6000 years before present (climate optimum)?

Year of summer warmer than in the Holocene
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http://climexp.knmi.nl

Monthly climate indices
Correlation!

Calculate different regions on the world (e.g. Krakow)



