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Abstract. As first noted by Heinrich, 1988, glacial age the depth separation between the stage 1-2 and stage
sediments in the eastern part of the northern Atlantic  4-5 boundaries require an average sedimentation rate
contain layers with unusually high ratios of ice-rafted of about 6 cm/10% years for this interval. Thus, our
lithic fragments to foraminifera shells. He estimated samples are spaced at about 150 year intervals. We ex-
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Heinrich events have a
global impact on climate
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The mechanism of a Heinrich cycle

1. Activation phase 2. Surging phase
3. Deactivation phase 4. Recovering phase
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Model setup
»Atmospheric boundary conditions

Surface temperature
TS = Tmin + STd3

Tin = 233.15K, Sr=25x10"®Km™

Surface mass balance

bmax — bmi
b — bmm max min d
+ n X

bin = 0.15 m ice equiv. a™',  bpax = 0.3 m ice equiv. a~

d = distance from the center of the domain

1



Simulations

Iteration Time: 200,000 years, Inspected: last 50,000 years

Run ST
Parameters as above

Runs Tl and T2
Surface temperature: T,-10 and T,+10

Runs B1 and B2
Surface mass balance: bx1/2 and bx2

Runs S1, S2 and S3
Sediment sliding parameter: C, x1/5, C,x2/5 and C  x2
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Relative Temperate Basal Area over Sediment in Run ST

Sediment Area Relative to Total Sediment Area
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2D Basal Fields when Temperate Basal Area is
Maximal in Run ST

Basal Temperature Relative to
Pressure Melting
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Power Spectra of the Average Ice Thickness over Sediment

Power in 10 km? yr?
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Period and Power of Main Maximum for the Spectra of
the Average Ice Thickness over Sediment in Run T1
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Parameter Space

Run T2 [l there are oscillations
Run ST (criterion: period 5 to 20 kyr,
Run T1 PR power > 107 km? yr? and
opcdefgh distinct peak visible in power
spectrum)
Run B2
Run ST no oscillations
Run B1
abcdefghi
ID Letter of Mgodel B no data
Run S3-
Run ST

Run S2-
Run $1 1




Conclusions

* 9 model are inspected
» 7 models have strong oscillations

e All models have an activation wave

e The period of the oscillations is in the order of
thousands of years

 Although there are oscillations for a broad range in
parameter space, they disappear for a number of models
If the surface temperature is too high, the snowfall is too
strong and the sliding parameter is too low

 In general, models need to be improved to properly
reproduce all phases of a Heinrich cycle



Outlook

« Paper we will be submitted in 2009



2D Basal Fields when Average Basal Temperature is
Minimal in Run ST
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