
Abrupt climate change
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Dansgaard Oeschger events


1. Ice core evidence




Younger Dryas:


The abrupt

climate change

“type event”




grav. enrich.

~ e((Mdiff)gz/RT)-1


Diffusivities differ!

Ratio is proportional

to temperature

difference




d15Nexcess  =

d15N-(d40Ar)/4




Regular spacing of D-O events?


1. Ice core evidence




2. Iceberg discharges




Hemming, 2004


2. Iceberg discharges




2. Iceberg discharges










3. NADW change




Resumption of high 
13/12C in the South 
Atlantic corresonds

with the abrupt warming.


3. NADW change




3. NADW change




3. NADW change






4. Ocean ventilation change




4. Ocean ventilation change




5. Muted/out of phase 
signals in S. Hemisphere




5. Muted/out of phase 
signals in S. Hemisphere




Steig and Alley, 2002






Cariaco basin

6. Changes in the

    low latitudes.






GISP2 and Cariaco




Santa Barbara: Bioturbation 




7. Methane Changes




N2O 
changes!


“The main candidates for changing 
sources of N2O are the oceans and 
terrestrial soils.”




Key features of D-O vents

1.  Abrupt changes in the North Atlantic, occurring 

quite regularly.

2.  Less abrupt and smaller changes elsewhere but 

with the same (similar) timing.

3.  Changes in NADW frequently (always?) occur 

around the same time.

4.  Changes in atmospheric composition (but only 

small changes in CO2).

5.  Around the time of some events were big 

iceberg discharges and perhaps sea level rises.





Dansgaard/Oeschger (D/O) events 
have a footprint throughout (at least) 
the Tropics and Northern Hemisphere



