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far EAQUA has achieved its mission of en-
hancing growth of the Quaternary science 
community in the region through training, 
collaborative research and information ex-
change. Participants were urged to come 
up with tangible results, such as student 
exchange programs and joint proposals. 
He challenged the Institute of Marine Sci-
ences of the University of Dar es Salaam 
to develop a postgraduate program in 
maritime archeology, which could boost 
archeological studies in the entire Great 
Lakes Region.

The EAQUA workshop was preceded 
by a one day INQUA/EAQUA meeting 
with presentations from INQUA, Pan Afri-
can START Secretariat (PASS) and EAQUA 
country representatives. INQUA presented 
objectives, activities and available op-
portunities for the EAQUA members to 
participate in the programs of the com-
missions. PASS presented opportunities to 
the members for training and research, for 
example, the African Climate Change Fel-
lowship Program (ACCFP) and the Educa-

tion Program on Climate Change and Bio-
diversity Conservation. Participants were 
urged to take a leading role in utilizing 
these opportunities. Country representa-
tives reported on Quaternary research 
activities in the region and felt that more 
capacity building is required.

The general theme of the 3rd EAQUA 
workshop was “On- and off-shore: Eastern 
Africa during the last 100 ka”.  The work-
shop had 40 oral and 5 poster presenta-
tions. Talks were divided into six sessions 
namely (i) Marine and lacustrine records 
and reconstruction, (ii) Techniques and 
methodological development in Quater-
nary research, (iii) Paleoclimate recon-
struction, (iv) Vegetation reconstruction 
(v) Recent trends in climate change-Im-
pacts and vulnerability assessment for 
eastern Africa, and (vi) Trade, anthropol-
ogy and archeological studies in Eastern 
Africa. Time was also allocated for a round-
table discussion where several priority 
areas of research were identified: (i) Com-
pilation of modern archives of climatic re-

cords for the last millennia, (ii) Reconnais-
sance program to establish caves hosting 
speleothems, (iii) Creation of a database 
of Quaternary scientists and projects 
working in eastern Africa; (iv) Archeology, 
environment and Humans focusing on is-
sues such as hydrology, vegetation, fire, 
human-climatic influences, and others. 
Additionally, the need for several focused 
meetings with a progressive agenda was 
emphasized.

The EAQUA workshop concluded with 
a discussion of association matters, includ-
ing the election of executive members. 
Elected for a period of 2 years are: Prof. 
Mohammed Umer (President), Prof. Alfred 
N.N. Muzuka (Vice President), Ms Christine 
Ogolla (Secretary General), Ms Jackline 
Nyiracyiza (Treasurer), Prof. Asfawossen 
Asrat (News Letter Editor), Dr. Immaculate 
Ssemmanda (National Representative (NR 
Uganda), Ms. Rahab Kinyanjui (NR Kenya), 
Elgidius Ichumbaki (NR Tanzania), Dr. Ju-
lius Lejju (Ex-Officio), Dr. Margareth Avery 
(INQUA).
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ENSO is the largest signal of sub-annual 
climate variability in the Pacific Ocean, 
affecting not only coastal but also inland 
locations. Its torrential rains and severe 
droughts result in economical losses of 
several hundred millions of dollars in af-
fected countries, from the USA and Mexi-
co to southern South America and as far as 
Australia. The increase of ENSO frequency 
and intensities during the second part 
of the 20th century has affected various 
sectors, from agriculture to health, from 
fisheries to the economy. Thus under-
standing, and ultimately forecasting ENSO 
variability, has an enormous potential so-
cietal benefit.

Although ENSO knowledge has been 
expanding enormously during last few 
years, scientists have not yet developed 
joint and interdisciplinary efforts to bet-
ter reconstruct and model multidecadal 
and centennial climate variability (MCEV). 
The long-term trends that have been re-
constructed through numerous proxy 
variables have neither been analyzed nor 
modeled well enough to understand the 
mechanisms required for long-term fore-
casts. The present trend towards more 

Figure 1: Comparison of three ENSO (N3 annual average) models. A) 21-year moving average smoothed series. 
The green line (N3s) is the 1000-1999 AD Zebiak-Cane (ZC) model by Mann et al. (2005). The pink line (N3SV) 
was obtained from an ensemble’s average of ZC simulation forced by volcanic and solar activity. The gray line 
(N3o) represents smoothed observation data for the last 150 years. B) Zoom of the annual (non-smoothed) N3SV 
same model, as A), over 2000-2040 AD and validation with independent observational data. Figure adapted from 
Sánchez-Sesma (2010).

La Niña events, with more rainfall and 
tropical cyclones (as 2010 showed us) 
is highlighting the need to take into ac-
count different aspects of ENSO (such as 
multidecadal trends or ocean-atmosphere 

interactions) and merge the knowledge 
from proxy reconstructions, physical and 
mathematical simulations, non-linear cli-
mate analyses and socio-economical re-
search to better understand, predict, and 
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mitigate potential ENSO climate impacts 
in the future (see e.g., Fig. 1).

In order to discuss all these aspects, 
an international workshop on MCEV fo-
cusing on analysis, reconstruction and 
simulation of ENSO related climate oscilla-
tions was held in San Diego. The workshop 
drew more than 20 experts from Australia, 
Canada, Mexico, Spain, UK and the USA. 
The participants were mainly research-
ers from the fields of climate simulations 
and reconstructions or working on climate 
impacts and their related economical as-
pects. This workshop was a complemen-
tary meeting to the 10th International Con-
ference on Paleoceanography (10th ICP) 
and was sponsored by the Institute for 
Mexico and the United States (UC-MEXUS) 
of the University of California.

Introductory presentations covered 
a wide range of topics including ENSO 
modeling, the linear and non-linear trends 
of climate variability, the differences be-
tween local and remote processes, the 
inherent noise behind the records and 
their biological feedbacks, GCM projec-
tions for the Pacific Decadal Oscillation in 
the 21st century, ENSO and PDO coincident 

contributions and trends, and new high-
resolution geochemistry proxy records. 
Other aspects also discussed included: 
MCEV from simulations and proxies, non-
linear decomposition of ENSO simulated 
records, and orbitally induced mean states 
of climate change in the Tropical Pacific 
during interglacials. Emphasis on ENSO cli-
mate reconstructions from geological re-
cords was provided through an overview 
of different aspects: (a) on the most ade-
quate archives and the sensitivity of proxy 
variables linked to ENSO conditions, (b) on 
the influence of hemispheric climate pro-
cesses on sea surface temperature (SST) 
during the Holocene, and (c) on isotopic 
and geochemical analyses from sedimen-
tary records to determine the transmission 
of the ENSO signal from the western tropi-
cal Pacific and the relationship between 
ENSO and the California Current variability 
over the past millennium.

Another session focused on nonlin-
ear mathematical analyses. For example, 
modeling the millennial synchronization 
between Greenland and Antarctic δ18O re-
cords and the non-linear behavior of ENSO 
on different timescales were discussed. 

The concluding session was centered 
around the regional impacts of ENSO: 
analysis of inter-annual variability of pre-
cipitation and temperatures over Mexico, 
the social value of climate predictions in 
terms of public investments, and the reli-
ance on information provided by institu-
tions and organizations.

The next workshops will focus on 
centennial scale climate forcings (volcanic 
and solar). Reconstructions, models and 
their centennial scale forecasts will be dis-
cussed taking into account the associated 
global and regional climate variability. 
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Monsoon systems have earned increas-
ing attention from the climatology com-
munity over the past decades, yet remain 
a subject of regional, if not local studies. 
Following the first Global Monsoon (GM) 
meeting in 2008 (see report in PAGES news 
17(2), 2009), a second meeting was held 
in an attempt to put regional monsoons 
into the context of a global system, and 
to analyze their variations across a range 
of timescales. A total of 95 participants 
from 12 countries presented 30 talks and 
39 posters. 

One focus was the hydrological cycle. 
In present-day climate, the GM was shown 
to be coordinated by internal feedback 
processes such as ENSO variability. An 
increasing trend in global monsoon pre-
cipitation over the last 30 years is attrib-
uted to both the effects of global warm-
ing and atmosphere-ocean interaction in 
the Pacific Ocean (B. Wang). However, the 
link between SST and precipitation is not 
straightforward (J. Fasullo). In his keynote, 

Peter Webster showed that the area of the 
SST-defined Tropical Ocean Warm Pool 

Figure 1: Interhemispheric comparison of changes in monsoon precipitation and summer insolation between 
eastern Asia and South America. Precipitation changes are reflected in δ18O records of speleothem calcite from 
Dongge cave (brown; Dykoski et al., 2005), Hulu cave (green; Wang et al., 2001), and Sanbao cave (blue; Wang 
et al., 2008) from eastern China, and from Botuverá cave in southern Brazil (black; Cruz et al., 2005). Insolation 
data are from (Berger, 1978). Figure courtesy of Hai Cheng.

(using a fixed criterion of 28°C) increased 
by 70% since 1920 and is expected to oc-
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