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A network of more than a thousand tree-ring chronologies across the Northern Hemisphere provides precisely dated 
annual resolution data on past droughts and pluvials spanning the last millennium. Hydroclimate reconstructions using
these proxies consistently reveal epochs of anomalously dry and wet conditions of substantially greater magnitude and 
duration than those recorded over the last century of direct observations. Using networks of multiproxy tree-ring chro-
nologies, in combination with simulations from general circulation models (GCMs), we identify the extent and duration 
of these events and link their spatio-temporal fingerprint to large-scale modes of ocean-atmosphere variability. In par-
ticular, Pan-Pacific drought and pluvial patterns are linked to interannual and decadal variability in the El Nino-Southern 
Oscillation, while proxy and climate model evidence show that periods of weak interannual variability in the tropical 
Pacific and persistent cold sea surface temperature anomalies in the Indian Ocean coincide with rare but severe 
epochs of Monsoon Asian megadroughts.
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The Asian summer monsoon system, which can be divided into two branches; the East Asian summer monsoon (EASM) 
and the Indian summer monsoon (ISM), is one of the most energetic climate phenomena of the Earth’s climate system. 
The extent of monsoon influence cuts across the tropics, but it also significantly modulates sub- to extra-tropical weather
/climate in Asia. TheMonsoon originates through hemispheric-wide atmospheric remote responses that result from mas-
sive amount of latent heat release by convective activities, where its strength and direction are governed by temperature 
and pressure differences between land and ocean surfaces. Through seasonal reversals in winds, and hence moisture
transport, it supplies necessary precipitation during the summer months to southern and eastern Asia. Consequently,
any perturbation that tends to alter the driving pres-sure gradient has the potential to stabilize/destabilize the monsoon 
circulation, which will have profound impacts on social development, human well-being and health. Asian summer mon-
soon variability is highly related to the El-Niño Southern Oscillation (ENSO), tropical sea-surface temperatures, and the 
movement of the inter-tropical convergence zone. However, re-cent research has also indicated high-latitude influences, 
e.g. through the Arctic Oscillation or the North Atlantic Oscillation (NAO). In this talk, focus will be on the spatiotemporal 
nature of the influence of the summer NAO on the EASM (mainly) and the ISM (briefly) as derived from observational 
data and paleoclimate archives.
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13:15-14:00 What causes Asian megadroughts during the last millennium?

14:15-15:00 High-latitude influences on the Asian summer monsoon

15:00-15:30 -------------------------------------------- Coffee break -------------------------------------------------------------

15:30-16:15 Biomarker evidence for abrupt shifts in tropical climate during the Holocene

East African climate is dynamically linked to the Indian monsoon system and other synoptic Indo-Pacific atmospheric 
circulation patterns, therefore is an ideal place to study past changes in deep tropical climate. In this talk I’ll present 
new biomarker data from a marine site in the Gulf of Aden that provides a first glimpse at past climate variability in the 
Horn of Africa, a climatically-sensitive location that is highly vulnerable to future climate changes under anthropogenic 
global warming. Isotopic measurements on leaf wax biomarkers demonstrate that the termination of the African Humid 
Period in the Horn of Africa was abrupt, occurring over a few hundred years, and that Indian Ocean climate dynamics 
were likely involved in this climatic feedback. During the last few millennia, preliminary data suggests that there have 
been substantial shifts in aridity similar to existing patterns from more central East Africa, likely driven by shifts in the 
sea-surface temperature gradient across the Indian Ocean. The past 150 years in the Horn of Africa have been un-
characteristically warm and arid, suggestive of an anthropogenic impact on regional climate.
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16:15-17:00 Open Discussion ----------------------------------------------------------------------------------------------------
Contact: Barbara Wohlfarth <barbara.wohlfarth@geo.su.se> or P. Krusic" <paul.krusic@natgeo.su.se> for further information, particularly if you would 
like to attend the workshop on Wednesday afternoon.

Beginning on Wednesday afternoon, until Friday evening, we will be hosting three special guests who are active
in Southeast Asian Monsoon research.  On the 19th, at 13:00 in room U13 there will be a roundtable discussion 
on current and proposed Asian Monsoon research (please contact one of us to attend).  On Thursday, Feb., 20 
our invited guests will present the following lectures, all are welcome. 


