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The Fulbright program, Fulbright.state.gov, 
was created to fund the “promotion of 
international good will through the 
exchange of students in the fields of 
education, culture and science” and it 
currently operates in over 155 countries. 
The program supports individuals who 
represent the full diversity of their 
respective societies. Over the past sixty 
years, around 300,000 scholars and students 
have participated. The Fulbright Program is 
one of the most prestigious awards 
programs worldwide. It facilitates U.S. 
candidates to go to a foreign country and 
non-U.S. candidates to come to U.S. 
through the Student Program, Scholar 
Program, Teacher Exchange Program, and 
Visiting Scholar Program.  Participants are 
selected based on their academic and 
leadership achievements, project proposals 
and the capability to interact successfully 
with the community overseas. 
Anne Thompson, president of the AGU 
Atmospheric Sciences section and 
professor of meteorology in the College of 
Earth and Mineral Sciences at Penn State, 
was one of the 1,100 U.S Fulbright Scholar 
grant awardees for the 2010-11 academic 
year. She conducted research at NorthWest 
University-Potchefstroom focusing on air 
quality in South Africa and its relationship 
to climate change. Her 8-month visit was 
also hosted by the Council for Scientific 
and Industrial Research (CSIR-Pretoria), 
the Climatology Research Group of the 
University of the Witwatersrand (Wits) and 
the South African Weather Service (SAWS).

PPrrooffeessssoorr  TThhoommppssoonn,,  yyoouu  cchhoossee  SSoouutthh  
AAffrriiccaa  nnoott  bbyy  cchhaannccee..  WWhhaatt  ccaann  yyoouu  tteellll  uuss  
aabboouutt  yyoouurr  rreellaattiioonnsshhiipp  tthhrroouugghhoouutt  tthhee  
yyeeaarrss  wwiitthh  tthhee  rreesseeaarrcchh  ccoommmmuunniittyy  tthheerree??  

While working at NASA’s Goddard Space 
Flight Center, I participated in both 
SAFARI-92 (Southern African Fire-
Atmosphere Research Initiative)/TRACE-A 
(Transport and Atmospheric Chemistry near 
the Equator – Atlantic) and SAFARI 2000 
(Southern African Regional Science 
Initiative) campaigns.  [Note: each 
campaign resulted in a collection of papers 
in Journal of Geophysical Research – 
Atmospheres]. Those experiments had two-
fold objectives, one to validate satellite 
products, the second to determine the role 
of fires in creating atmospheric pollution 
and perturbed regional radiation. We found 
surprises in the 1992 experiment that kept 
me going back to work with South African 
colleagues. First, we found that although 
biomass fires in southern Africa led to high 
ozone concentrations in the lower 

atmosphere, so did lightning. Furthermore, 
unique circulation patterns were 
responsible for export of African pollution 
both to the Atlantic and Indian Oceans. I 
was fortunate to develop productive 
collaborations with scientists at several 
universities and at SAWS. During SAFARI-
2000 the circulations were studied in 
greater detail. Furthermore, regional 
scientists (S. Piketh, H. Annegarn, then at 
Wits) were focusing on the complex nature 
of emissions from fires.  Not only is 
agricultural burning a major contributor, 
but urban clearing and heavy domestic 
biofuels use (cooking and heating) create 
gas and particle pollution. When I arrived 
to start the Fulbright in October 2010, the 
rapidly growing Johannesburg-Pretoria 
area (Figure 1) was populated with cleaner 
cars and trucks than a decade earlier but 
population migration to the urban region 
kept emissions high. Some of my 
colleagues, e.g., C. Wright, CSIR-Pretoria, 
are studying health impacts of this 
pollution. Other colleagues are 
investigating regional perturbations of a 
changing climate – parts of southern Africa 
are projected to warm by 6C, in contrast to 
a globally averaged 2-3C.  

CCaann  yyoouu  tteellll  uuss  tthhee  mmaaiinn  ppuurrppoosseess  ooff  tthhee  
pprroojjeecctt  yyoouu  ccoonndduucctteedd  wwhhiillee  iinn  SSoouutthh  
AAffrriiccaa??

There were three aspects to the research. 
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We congratulate the awards winners at the AGU 2011 fall meeting. 
Atmospheric Sciences Section celebrated its traditional dinner and several 
awards were presented. For a slideshow from the 2011 banquet with all the 
honors and the presentations from 53 students click the following link View 
the Slideshow.

AS Newsletter - Editorial -

Dear Readers,

I would like to show appreciation to 
all contributors that make this 
newsletter possible. 
We are looking for new contributions 
and we hope to hear from you if you 
have something you would like to 
share.
Please don't hesitate to contact us at 
vvttoommaa@@eeaass..ggaatteecchh..eedduu
Thanks for reading,

Violeta E Toma , Editor-in-Chief
School of Earth & Atmospheric Sciences
Georgia Institute of Technology, USA

Newsletter Editors:
* Michel d.S. Mesquita - Bjerknes Centre for 
Climate Research, Bergen, Norway
* Hans von Storch - Univ. of Hamburg, Germany

Section News
AGU 2011 Fall Meeting Awards

GGrraaeemmee  SStteepphheennss being 
congratulated by President-Elect 
Peter Webster after delivering the 
2011 Jule Charney Lecture.

TTiiffffaannyy  AA..  SShhaaww receiving the 2011 
Holton Award from President Anne 
Thompson and President-Elect Peter 
Webster at the Atmospheric 
Sciences Banquet.

PPaauull  AA..  NNeewwmmaann being 
congratulated by President-Elect 
Peter Webster after delivering the 
2011 Jacob Bjerknes Lecture.

AAlleexx  BB..  GGuueenntthheerr  receiving the 2011 
Kaufman Award from President 
Anne Thompson and President-Elect 
Peter Webster at the  Atmospheric 
Sciences Banquet. 

AAnnnnoouunncceemmeennttss

The AGU December Meeting 
dates have been restored to 33--77  
DDeecceemmbbeerr    22001122 in San Francisco. 
 Consult agu.org website for 
Abstract details.

It is the time to submit 
nominations for the Atmospheric 
Sciences Section awards:
- the James Holton Award for a 
junior scientist and 
- the Yoram Kaufman Award for 
unselfish cooperation 
internationally in Atmospheric 
Sciences. 
The deadline is 11  JJuunnee  22001122.

AGU AS Newsletter - March 20122

A G U  A T M O S P H E R I C  S C I E N C E S

http://www.agu.org/sections/atmos/pdf/ASbanquet2011.pdf
http://vimeo.com/33321693
http://vimeo.com/33321507


One was working with colleagues and students 
at my primary host institution, NWU-
Potchefstroom.  Prof. Kobus Pienaar and his 
group operate a first-rate air quality sampling 
facility ~140 km west of Johannesburg (Figure 
2).  The air in this region is alternately affected 
by pristine rural conditions, seasonal burning 
from neighboring countries and the urban-
industrial plume from the Highveld to the east. 
A second goal was to introduce some space-
based research to the South African research 
community, Satellites detect a strong nitrogen 
dioxide (NO2) signal over the Highveld that 
results from urban activities and the high 
concentration of coal-burning power plants. 
The South African Department of Science and 
Technology has established a 10-year plan for 
engagement in satellite research. We took a 
Pandora spectrometer, developed by NASA 
colleagues (Herman et al., 2009), to measure 
NO2 at Potchefstroom.  This uv-visible 
instrument observes direct absorption of 
sunlight.  Wouldn’t you know, a powerful dose 
of La Niňa rain and cloudiness interfered with 
good observing conditions from February 
through April!  The third goal of the research 
was to work with SAWS and related agencies 
on an evolving South African Air Quality 
Information System (SAAQIS) to evaluate data 
collected from local monitoring sites.   I 
worked at the Irene station of SAWS, a long-
term partner in the Southern Hemisphere 
Additional Ozonesonde Network (SHADOZ; 
http://croc.gsfc.nasa.gov/shadoz) project that I 
have coordinated since 1998.  We looked at 
ozone trends and during a short campaign NOX 
was measured at Irene using the Pandora 
(Figure 3).

HHooww  ddooeess  tthhee  llooccaall  ggoovveerrnnmmeenntt  rreeaacctt  ttoo  
iinnccrreeaassiinngg  aaiirr  ppoolllluuttiioonn  iinn  tthhee  rreeggiioonn??  IIss  tthheerree  
aann  iinnccrreeaassee  iinn  rreegguullaattiioonnss??  

The Government has adopted regulations for 
the standard pollutants and is committed to air 
quality monitoring throughout the most 
populous parts of South Africa.  They have 
developed a data distribution system for 
researchers and policy-makers.  The most 
complex undertaking of the Department of 
Environmental Affairs is to develop an 
emissions database.  Throughout the South 
Africa there are new programs for local 
measurements as well as long-term projects that 
participate in international protocols.  The latter 
include the Cape Point station that tracks 
greenhouse gases as part of the WMO Global 
Atmospheric Watch.  Acid deposition in the 
industrial Highveld has been measured for 
many years by my host Prof. Pienaar, an 
affiliate of the IGAC DEBITS (International 
Global Atmospheric Chemistry/DEposition of 
Biogeochemically Important Trace Species) 
project. 

YYoouu  wweerree  iinn  SSoouutthh  AAffrriiccaa  ffoorr  nneeaarrllyy  aa  yyeeaarr..  DDiidd  
aannyy  ooff  yyoouurr  PPeennnn  SSttaattee  ggrroouupp  mmeemmbbeerrss  
ppaarrttiicciippaattee  iinn  yyoouurr  rreesseeaarrcchh??

Yes, my postdoc Doug Martins and an 
undergraduate, Nikolai Balashov, had the 
opportunity to do research there for several 
weeks. An important aspect of studying 
atmospheric chemistry is that molecular 
processes occur in a physical environment that 
changes continuously with meteorological 
conditions.  The Penn State visitors were able 
to take measurements while observing the local 
situation.  Interpreting interannual variability in 
trace gases means understanding how clouds 
and precipitation affect photochemistry. 
Balashov was able to obtaining local records 
from SAWS, talk to climate experts at the CSIR 
and find out about data archives we didn’t 
previously know about. 

Although most scientists are familiar with the 
Senior Fulbright Scholar program, it is 
principally an opportunity for young people to 
study.  At NWU, I publicized the Fulbright as 
an opportunity for African students and 
professionals to come to the US.  In reverse, 
American students today are working in an 
increasingly global scientific culture.  This is 
something geoscientists have always done, 

given the nature of field work, and it was great 
to share that experience with my students.  One 
of the first things they noticed is the 
exceptional multi-cultural character of South 
Africa, with 11 official languages.  We often 
take support for scientific research for granted 
in the US.  Science is strong in South Africa 
despite tremendous challenges the Government 
must address in public health, poverty and rural 
education (Pandor, 2012).   

SSoommee  ooff  yyoouurr  aaccttiivviittiieess  ssoouunndd  lliikkee  aa  ttyyppiiccaall  
ssaabbbbaattiiccaall..  WWhhaatt  wwaass  tthhee  FFuullbbrriigghhtt  ddiiffffeerreennccee??

By providing a sustained period of collaboration 
among four institutions, we could tackle 
infrastructure and technology issues like 
instrumentation and data archiving.  The 
Fulbright provided allowed me to carry out two 
capstone projects with the potential for lasting 
impacts.  The SANOX mini-campaign in late 
May was one.  A day devoted to a Workshop, 
lecture and demonstrations for 30 advanced 
meteorology students from the University of 
Pretoria (Figure 4) was an opportunity to see 
careers at various levels within SAWS and CSIR. 
As in the US, retaining people in science careers 
is a critical capacity issue.  The most important 
Fulbright contribution was organizing the 
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Figure 2. North-West University (NWU) 
Potchefstroom air quality sampling trailer, operated 
jointly with the University of Helsinki, with 
meteorological and radiation sensors, located about 
150 km SW of Johannesburg.  Air parcels arriving at 
this location are a mixture of clean background 
conditions, influences from the Johannesburg-Pretoria 
urban region, chemicals from the Vaal Triangle and 
power plant emissions from Mpumalanga, east of 
Johannesburg.

Figure 3. Anne Thompson, AGU Atmospheric Sciences 
President, Professor of Meteorology at Penn State 
University and 2010-2011 Fulbright Scholar at NWU-
Potchefstroom, at the Irene, Gauteng, station of the 
South African Weather Service.  Next to Thompson is a 
Pandora spectrometer that collected ozone and nitrogen 
dioxide ground-truth for comparison with OMI and 
SCIAMACHY satellite overpasses, during a 
demonstration campaign, South African Nitrogen 
Oxides Experiment (SANOX) in late May 2011.

Figure 4.  Visiting students from the Geography and 
Meteorology program at the University of Pretoria 
during SANOX with SAWS Observer Katlego 
Ncongwane, who is explaining the operation of a 
Dobson spectrometer that measures total ozone column 
above Irene.  The global Dobson network, with regular 
standards comparisons supported by the World 
Meteorological Organization (WMO), maintains 
calibration of the ozone-measuring satellites that are 
monitoring the health of stratospheric ozone and 
Antarctic ozone hole “recovery”.
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Changing Chemistry in a Changing Climate in 
the Southern African Region (C4-SAR) 
Workshop, 31 May-3 June 2011 (Figure 5).  C4-
SAR focused on southern African climate 
vulnerability, chemical changes due to 
urbanization, land-use modification and how 
they interact.  This was the first International 
Association for Meteorology and Atmospheric 
Science/Commission for Atmospheric Chemistry 
and Global Pollution (IAMAS/CACGP) 
Workshop in which a single region was the study 
focus.  C4-SAR featured over 30 presentations 
by academic researchers, students, Government 
officials and industry representatives.  The 
workshop provided the ideal opportunity to "re-
assess" regional science: knowns, uncertainties, 
data, models and ecosystem and human impacts 
caused by pollution and climate change.  A 
review publication and book of contributions are 
outcomes in progress.  
Acknowledgments and References.  AMT wishes 
to thank the J. W. Fulbright Program of the US 
Department of State for the Scholar opportunity 
and her generous South African hosts.  The C4-
SAR Workshop would not have been possible 
without the support of Eskom, the Wits 
University Climatology Group, IAMAS (J. P. 
Burrows, University of Bremen) and NWU-
Potchefstroom.
Figure 1.  Google map source: 
http://www.google.com.

Herman, J., A. Cede, E. Spinei, G. Mount, M. 
Tzortziou, and N. Abuhassan, 2009:  NO2 
column amounts from ground-based Pandora and 
MFDOAS spectrometers using the direct-sun 
DOAS technique:  Intercomparisons and 
application to OMI validation, J. Geophys. Res., 
114, D13307, doi: 10.1029/2009JD011848.
Pandor, Naledi, at 
http://www.sciencediplomacy.org/perspective/201
2/south-african-science-diplomacy.

Downscaling model 
techniques for climate 
change analysis applied to 
the Amazon region
David Mendes1, and José A. Marengo2, Sidney 
Rodrigues3, Magaly Oliveira3, and Michel d. S. 
Mesquita4

1Federal University of Rio Grande do Norte (post-
Graduate Program in Climate Sciences, Brazil)
2World Wild Life (WWF, Brazil) 
3Instituto Nacional de Pesquisas Espaciais (INPE, 
Brazil) 
4Bjerknes Centre for Climate Research, Uni Research 
(Norway)

The Amazon region is a mosaic of landscapes 
and ecosystems - from tropical forests to 
flooded savannas dotted with palm trees and 
bamboo forests. It is the world’s largest river 
basin on Earth. In the last decades, scientific 
research has suggested a strong link between 
the health of the Amazon and the integrity of 
the global climate, but only a fraction of its 
biological richness has been revealed.
The Amazon biome houses at least 10% of the 
world’s known biodiversity. It includes 
endemic and endangered flora and fauna, and 
its rivers account for 15-16% of the world’s 
total river discharge into the oceans.
The Amazon rainforest has long been 
recognized as a repository of ecological 
services not only for local tribes and 
communities, but also for the rest of the world. 
It is also the only rainforest of its kind in terms 
of size and diversity. Every year, the Amazon 
rainforest receives torrential rainfall, between 
1,500 mm and 3,000 mm annually (Krischer, 
1997; ANA, 2009).
What does the future hold for the Amazon 
forest with respect to changes in the climate? 
This is a question of interest for many. A new 
project has recently started in Brazil to look at 

future changes in the Amazon forecast based on 
downscaling techniques. It is hoped that this 
project can provide further insights to policy 
makers and decision takers.

CClliimmaattee  cchhaannggee  ccoonntteexxtt
Climate change may occur due to internal 
changes within the climate system or in the 
interaction between its components, or because 
of changes in external forcing either for natural 
reasons or because of human activities. In order 
to project the impact of human perturbations on 
the climate system, it is necessary to calculate 
the effects of all the key processes operating in 
these climate system components and their 
interactions. These climate processes can be 
represented in mathematical terms based on 
physical laws and calculated in computer 
platforms to construct the so-called “climate 
model”. 
Atmosphere-Ocean General Circulation 
Models, or AOGCMs, are represented by a 
three-dimensional (longitude-latitude-height) 
grid with typical horizontal resolutions of 
several hundred kilometres (IPCC, 2007; 
Mendes and Marengo, 2009; Timbal et al., 
2009). Their coarse resolution is not enough to 
understand local processes in the Amazon 
forest. Detailed information is needed, 
especially for understanding the impact of 
climate change in the different forest areas. 
Regional climate models can then be used to 
downscale the climate information from 
AOGCMs to a more suitable resolution.

PPrroojjeecctt  SSccooppee
Considering the importance of the Amazon 
biome to climate change impacts, and the role of 
the protected area in the conservation of 
biodiversity, a new downscaling project has 
started in Brazil. It uses state-of-art downscaling 
model techniques based on Artificial Neural 
Networks to study changes in temperature and 
precipitation under different climate scenarios. 
The project main objectives are outlined below:
- to calibrate and run a downscaling model 
based on Artificial Neural Networks, applied to 
the Amazon region (Fig. 1), in order to obtain 
regional and local predicted climate data 
(precipitation and temperature);
- to integrate the downscaled predicted climate 
variables into ecological studies, such as 
HIS/ARA (Hydrological Information System 
for the Amazon River Assessment). 
- to evaluate different scenarios for 
vulnerability assessments;
- to compare vulnerability scenarios 
considering the ARPA (Amazon Region 
Protected Areas) program for protected areas 
and to identify new areas to be protected;
- to evaluate current protected area systems and 
to identify the areas to be considered as refugia. 
Climate refugia are areas in which the climate 
is relatively stable (Naxon, 2009).
The downscaling technique for the Amazon 
basin using Artificial Neural Networks will be 
done for over 10 Global Climate Models for 
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Figure 1. The Amazon Basin (light blue line) is the study 
area selected for the project.

Figure 5. Participants in the Changing Chemistry in a 
Changing Climate over Southern Africa (C4-SAR) 
Workshop held in Midrand, near Johannesburg, 31 
May to 2 June 2011 (Trans. AGU, Eos, 93 (10), page 
110, 2012).  Sponsored by Eskom, the South African 
electric utility, the Climatology Group of the 
University of the Witwatersrand and IAMAS 
(International Association for Meteorology and 
Atmospheric Science), C4-SAR was attended by 
university students, government policy-makers, and 
private sector scientists from several southern African 
countries, Europe, the US and Canada.

TThhee  ooppiinniioonnss  eexxpprreesssseedd  iinn  tthhiiss  iinntteerrvviieeww  ddoo  nnoott  
nneecceessssaarriillyy  rreepprreesseennttss  tthhoossee  ooff  tthhee  rreevviieewweerr  oorr  tthhee  AAGGUU..

http://www.google.com
http://www.sciencediplomacy.org/perspective/2012/south-african-science-diplomacy
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the period 1970-1999. The emission scenario 
parameters for the 20th century and 21th, are 
obtained from the IPCC/PCMDI database (the 
so-called “20C3M” and the A1B, A2 and B1 
scenarios).

RReelleevvaannccee  ffoorr  iimmppaacctt  ssttuuddiieess  aanndd  ppoolliiccyy  mmaakkeerrss
The project will provide maps and spatial data 
layers containing the predicted information for 
temperature and precipitation (Fig. 2). These 
results are relevant for the upcoming impact 
studies. These results are also relevant for policy 
makers and government authorities, especially 
now that Brazil has become the sixth largest 
economy. 

RReeffeerreenncceess  aanndd  BBiibblliiooggrraapphhyy
ANA (2009). Agência Nacional de Águas. 
Conjuntura dos recursos hídricos no Brasil -- 
Brasília: 204 p.
Kricher, J.C. (1997).  A Neotropical 
Companion: An introduction to the animals, 
plants, & ecosystems of the New World 
Tropics.  New Jersey: Princeton University 
Press.  
IPCC (2007). Climate Change 2007: Synthesis 
Report. Contribution of Working Groups I, II 
and III to the Fourth Assessment. Report of the 
Intergovernmental Panel on Climate Change 
[Core Writing Team, Pachauri, R.K and 
Reisinger, A. (eds.)]. IPCC, Geneva, 
Switzerland, 104 pp.
Mendes, D., Marengo, J. (2009).  Temporal 
downscaling: a comparison between artificial 
neural network and autocorrelation techniques 
over the Amazon Basin in present and future 
climate change scenarios.  Theoretical and 
Applied Climatology.  doi 10.1007/s00704-009-
0193-y.
Timbal, B., Fernandez, E.,   Li, Z.(2009) 
Generalization of a statistical downscaling 
model to provide local climate change 
projections for Australia.  Environmental 
Modeling, Vol. 24, Issue: 03, p. 341–358. 

Interview with Dr. Bjorn 
Stevens
Hans von Storch

Dr. Bjorn Stevens is a director at the Max-
Planck-Institute for Meteorology where he 

leads the Atmosphere in the Earth System 
Department and is a professor at the University 
of Hamburg.  Prior to moving to Hamburg Dr. 
Stevens was a professor of Dynamic 
Meteorology at the University of California of 
Los Angeles. His research blends modeling, 
theory and field work to help articulate the role 
of clouds and atmospheric convection in the 
climate system. Dr. Stevens has made 
pioneering contributions to our understanding 
of mixing and microphysical processes on the 
structure and organization of marine boundary 
layer clouds, whose statistics regulate the flow 
of energy through the Earth system. Small 
changes in such clouds can greatly amplify, or 
dampen, perturbations to the Earth system
Dr. Stevens received a PhD in Atmospheric 
Science in 1996 from the Colorado State 
University in Ft Collins CO, and holds a 
Bachelor and Masters of Science in electrical 
engineering from Iowa State University. He 
has contributed more than 90 scholarly articles 
to the peer reviewed literature. Dr. Stevens 
serves on a number of international advisory 
boards, has served as editor of leading journals 
in his field and has been honored by a number 
of awards, including fellowships from the 
Advanced Study Program of the National 
Center for Atmospheric Research, and the 
Alexander von Humboldt Society. In 2002 he 
was chosen as the recipient of the prestigious 
Clarence Leroy Meisinger Award of the 
American Meteorological Society for 
"pioneering advances in understanding and 
modeling of cloud-topped boundary layer.

PPlleeaassee  sskkeettcchh  tthhee  ddiiffffeerreenntt  ffiieellddss  ooff  
aattmmoosspphheerriicc  sscciieenncceess,,  wwiitthh  wwhhiicchh  yyoouu  hhaavvee  
ddeeaalltt  oovveerr  tthhee  yyeeaarrss??
Most of my work has been related to the 
dynamics of clouds, and cloud systems. 

Initially my work was concerned with how 
clouds adjust to aerosol perturbations, but 
increasingly my research has focused on 
factors controlling patterns of cloudiness more 
generally.  Methodologically I have worked 
with different tools, ranging from a pencil, to a 
radar, to an aircraft to simulations on a variety 
of scales.

WWhhaatt  wwoouulldd  yyoouu  ccoonnssiiddeerr  tthhee  mmoosstt  ttwwoo  
ssiiggnniiffiiccaanntt  aacchhiieevveemmeennttss  iinn  yyoouurr  ccaarreeeerr??
Designing and leading an experiment (with 
Don Lenschow of NCAR) that provided 
definitive measurements of stratocumulus 
entrainment, a controlling dynamical factor, 
and demonstrated how precipitation organizes 
cloud patterns and helps differentiate between 
open and closed cellular cloud patterns. 
Through modeling and theory a graduate 
student and I were able to also explain these 
observations.
Another contribution I am fond of is the 
development of a quantitative theory for the 
growth of non-precipitating cumulus 
convection.  While this work follows up, and 
clarifies, earlier and pioneering work by Alan 
Betts, we also were able to build on it to better 
understand the role of the trade-cumulus 
boundary layer in the climate system, and 
climate change.  This work helps explain, for 
instance, why shallow convection is likely 
much less sensitive to aerosol perturbations 
than many people thought.

WWhheenn  yyoouu  llooookk  bbaacckk  iinn  ttiimmee,,  wwhhaatt  wwhheerree  tthhee  
mmoosstt  ssiiggnniiffiiccaanntt,,  eexxcciittiinngg  oorr  ssuurrpprriissiinngg  
ddeevveellooppmmeennttss  iinn  aattmmoosspphheerriicc  sscciieennccee??  
I find the question difficult, in part because of 
my perception that our field advances in small 
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Figure 2. The 60 output prediction map layers that will be 
obtained from the downscale technique for temperature 
and precipitation data for different time periods and IPCC 
scenarios.

Multitasking, in 1997.

Launching Sondes during RICO (2005).

continued on page 6
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steps.  That said, the advance of technology, 
continues to have an enormous impact on 
atmospheric science, whether this takes the 
form of ocean drilling, isotopic analysis, high-
performance computing or remote sensing.   
On the more conceptual level, Ed Lorenz’s 
ideas on deterministic non-periodic flow, and 
the way it has worked its way through the field, 
is the most profound idea of the last half-
century.  More broadly I find our understanding 
of complexity as perhaps the greatest evolution 
in our thinking.  And by complexity I don’t just 
mean the number of tracers transported by a 
climate model, and their associated processes, 
but also the subtlety and richness in the 
interactions among what one might call more 
fundamental components of atmospheric and 
oceanic circulation systems.  Looking back to 
the mid nineteen sixties, when Ooyama was 
developing his ideas on hurricane 
intensification and Arakawa began thinking 
seriously about cumulus parameterization, who 
would have expected that so many basic aspects 
of how convection couples to large-scale 
circulations would remain so uncertain, and if I 
might add, still somewhat neglected.

YYoouu  aarree  aann  AAmmeerriiccaann,,  aanndd  yyoouu  hhaavvee  lliivveedd  mmoosstt  
ooff  yyoouurr  lliiffee  iinn  tthhee  UUSS,,  rriigghhtt??  BBuutt  nnooww,,  yyoouu  hhaavvee  
ddeecciiddeedd  ttoo  mmoovvee  yyoouurr  sscciieennttiiffiicc  aanndd  ppeerrssoonnaall  
lliiffee  ttoo  GGeerrmmaannyy..  CCaann  yyoouu  eexxppllaaiinn  wwhhaatt  yyoouurr  
mmoottiivveess  wweerree  ffoorr  tthhiiss  ddeecciissiioonn??  HHooww  ddiiffffiiccuulltt  
wwaass  tthhiiss  mmoovvee??
I grew up mostly in the United States, with an 
American father.  My mother was German, and 
I was born in Germany and spent a few months 
of my infancy here; but then moved to the 
United States and grew up as American with 
German heritage.  I have lived in many places 
in the United States, but also spent some of my 
formative years in Calgary, Canada, and near 
Manchester, England.  My wife, who I met in 
Colorado, is also German.  After our children 
were born, we would visit Germany every other 
summer.  So Germany was never really foreign 
to me.  
Culturally, in the US, and in Los Angeles in 
particular, we often felt like we were swimming 
against the stream, a feeling that became more 
acute after George Bush was re-elected in 2004. 
His re-election and the general situation 
surrounding his presidency made the US less 
attractive, this combined with a disintegrating 
public sphere helped motivate us to consider 
alternatives, and given our history, Germany 
was a natural one.
Leaving a first class institution like UCLA was 
difficult, but the Max Planck Society offers 
opportunities that are difficult to match.  I 
haven’t experienced another research 
environment that combines such an abundance 
of resources, including the opportunity to work 
with such a diverse group of talented young 
people, with so much intellectual freedom.   It 

also hasn’t hurt that support for research is 
growing at the moment in Germany, while it is 
contracting in other countries.  This combined 
with the very high quality of life in Hamburg 
means that the transition has been relatively 
easy, at least for my children and myself. 
Although one might have guessed otherwise, 
my wife’s adjustment has taken longer, largely 
because her professional opportunities are more 
limited.

AAfftteerr  hhaavviinngg  nnooww  wwoorrkkeedd  iinn  GGeerrmmaannyy  ffoorr  mmoorree  
tthhaann  tthhrreeee  yyeeaarrss,,  hhooww  ddiiffffeerreenntt  ddoo  yyoouu  ffiinndd  tthhee  
ccuullttuurreess  ooff  UUSS  aanndd  GGeerrmmaann  cclliimmaattee  sscciieennccee??
Culture is a subtle concept, which I have come 
to think of as the totality of things that groups 
of people do oddly; one appreciates the role of 
one’s own culture only in its absence.  But even 
then, it is difficult to put your finger on what is 
different.  But at the risk of banality, I will try.
Some of the differences arise from the different 
way in which science is organized.  On the 
whole, in Germany research is not centered 
around a relatively small group of elite research 
universities as is the case in the US. 
Laboratories like the Max Planck Institutes, or 
the Leibnitz institutes, which through their 
autonomy and funding level are a large feature 
on the German research landscape, have no 
analog in the US.    The research hierarchy is 
also different in Germany.  At the level of a full 
professor or lab director research is more 
autonomous and less directed than in the United 
States, this level of autonomy is reached later in 
one’s career, making the system somewhat 
more coarsely granulated.  Because research is 
organized into larger base units, and because 
German professors teach more (they are also 
paid for twelve instead of nine months) the 
heads of research, the PI, also tends to be more 
responsible for directing, rather than conducting 
research; so there is less of a tradition of very 
senior people writing their own papers, as one 
finds at top research institutions in the United 
States.
Another difference between Germany and the 
United States is that Germany does not 
presently have an anti-enlightenment elite, as 
for instance has come to be represented by the 
Republican Party in the United States.   For this 
reason, and because the research agenda is more 
bottom up in Germany (noting that I assume lab 
directors or university professors constitute the 
bottom) climate scientists in Germany spend 
less time looking over their shoulder than they 
do in the US or Canada, and the overall tenor of 
the public discussion regarding climate change 
and it’s implications is, on average, more 
functional – at least for now. 
There are also disciplinary differences, and I am 
not sure if they arise idiosyncratically, or are 
culturally rooted, I suspect the former. 
Geophysical fluid dynamics (GFD) plays a 
somewhat smaller role in informing climate 

research within Germany, say as compared to 
physical meteorology.  Because so much of 
what happens in the climate system is rooted in 
the nature of circulations, I perceive this lack of 
a GFD tradition as a weakness.
IIss  tthheerree  aa  ppoolliittiicciizzaattiioonn  ooff  aattmmoosspphheerriicc  sscciieennccee??
Yes, certainly.   As a result, key issues related to 
our scientific understanding of climate change 
are raised in the public sphere, where they are 
quickly reduced to competing authority claims 
that the public is not well equipped to judge. 
So this creates a great deal of nonsense, or what 
Harry Frankfurt, an emeritus Professor of 
Philosophy at Princeton, calls [expletive].  

WWhhaatt  ddoo  yyoouu  tthhiinnkk  aabboouutt  tthhee  pprreesseennccee  ooff  
ppeeooppllee,,  wwhhoo  llaabbeell  tthheemmsseellvveess  aass  sskkeeppttiiccss,,  iinn  tthhee  
sscciieennttiiffiicc  aanndd  iinn  tthhee  ppuubblliicc  ddiissccoouurrsseess??  
Assuming that this question is meant to be 
taken in the context of debates about our 
understanding of the climate system, it is 
probably useful to distinguish between skeptics 
and those who deny that there is robust 
evidence of an anthropogenic influence on 
climate.  The distinction is useful because the 
latter, despite calling themselves skeptics, are 
characterized by a profound lack of skepticism -
- particularly for their own ideas.  The 
disingenuous and self-serving nature of much 
of what is passed on as skepticism has a 
corrosive influence on the public discourse and 
the scientific process.  Through fear of 
association this false skepticism makes the 
broader scientific community more guarded in 
its own application of criticism.   It can also 
divert the field away from the questions that 
really require critical attention.  This is 
unfortunate, because constructive criticism is 
the lifeblood of the scientific process, and there 
is plenty to be critical about in climate science; 

At the board (2009).

continued on page 7
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after all, it is science.  

YYoouu  hhaavvee  rreeaadd  mmoosstt  ooff  tthhee  iinntteerrvviieewwss  iinn  tthhiiss  
sseerriieess..  AAnnyy  ccoommmmeennttss  oonn  mmyy  wwaayy  ooff  aasskkiinngg,,  ooff  
sseelleeccttiinngg  ppeeooppllee  ttoo  bbee  iinntteerrvviieewweedd??
I particularly appreciated the cross section of 
people you selected, which for the most part 
are not the usual talking heads of our 
community.  In so doing you help create a 
richer picture of our field, and the diversity of 
views and approaches it encompasses.  And 
although at some point it is very difficult to add 
anything to the previous answers to some of 
your standard questions, I still find it 
interesting to see the different ways in which 
people dealt with the question of their own 
contribution, or their view on good science.

WWhhaatt  ccoonnssttiittuutteess  ““ggoooodd””  sscciieennccee??
When I think of good science I think of George 
Nelson’s monograph, “How to See.”  Good 
science, like art (or in Nelson’s case, design), 
teaches us to see the world in new ways; in the 
case of science, by constructing narratives that 
explain our observations in ever more 
compelling ways.   

WWhhaatt  iiss  tthhee  ssuubbjjeeccttiivvee  eelleemmeenntt  iinn  sscciieennttiiffiicc  
pprraaccttiiccee??  DDooeess  ccuullttuurree  mmaatttteerr??  WWhhaatt  iiss  tthhee  rroollee  
ooff  iinnssttiinncctt??
All good science starts with a question.  And 
without even going into the subjective elements 
of how one constructs explanations, or what 
one accepts as an explanation, the subjective 
element of the questions we pose, should be 
clear to everyone.  That said, I suppose 
upbringing plays an important role in helping 
identify the right question.

Providing Capacity to an 
Increasing Demand for 
Climate Services
Michel d. S. Mesquita1, Saurabh Bhardwaj2 and 
Vidyunmala Veldore2

1Bjerknes Centre for Climate Research, Uni Research, 
Bergen, Norway
2The Energy and Resources Institute, New Delhi, India

Climate science has become one of the key 
research areas worldwide. Most nations need to 
plan ahead in order to better cope with changes 
in climate. The costs for not planning properly 
could be devastating. This has created a great 
demand for climate services, which involve 
tasks such as: conducting sensitivity studies, 
evaluating model output, preparing high-
resolution climate projections for selected 
scenarios, running multiple regional climate 
models and using impact models. These 

activities require both adequate computing 
infrastructure as well as scientific training. 
Many developing countries still face challenges 
in order to catch up with their developing 
counterparts mainly due to:
- Lack of local facilities: in these situations 
many groups purchase computational time at a 
supercomputing center abroad. This has 
limitations to the amount of time that can be 
used for some activities.
- Slow machines: aging computers and slow 
machines make it hard to keep up with the pace 
in computer development and climate 
modeling. This may limit the possibilities of 
the type of modeling that can be achieved – for 
example, dynamical downscaling may not be 
an option here.
- No computing support: good support may 
help scientists do their work more efficiently 
and faster. For example, by making full use of 
multi-core programming, optimizing 
compilations and code, debugging and data 
archiving are just a few examples of the many 
tasks involved.
- Lack of funding: most developing countries 
do not have enough funding for climate 
research. They are limited by what they can do, 
even for simple things such as storing data – 
since the price for data storage is also high.
- Limited modeling knowledge: climate models 
also improve at a fast pace. Keeping up with 
state-of-the-art climate modeling can be 
challenging.
A solution adopted by many developing 
country institutions is to join research groups in 
developed nations where the funding provided 
includes access to computing facilities abroad, 
as well as expert training and infrastructure 
development. Many of such projects are related 
to the so-called “capacity building” – to 
provide capacity in terms of both infrastructure 
and knowledge. Successful capacity building 
projects can help a developing-world institution 
become more independent and self-sufficient. 
In turn, this institution can later provide a 
helping hand to other developing nations as 
well.

NNeeww  CCoommppuuttiinngg  IInnffrraassttrruuccttuurree  iinn  IInnddiiaa
The Energy and Resources Institute in India 
has been a front runner in innovation when it 
comes to capacity building. It has teamed up 
with the Bjerknes Centre for Climate Research, 
in Bergen, Norway. Through their Indo-
Norwegian project, the TERI climate change 
division has been able to acquire a new high-
performance computing infrastructure for the 
large demands of their climate modeling 
activities. 
TERI's High Performance Computing (HPC) 
climate modeling lab consists of a 512 cores 
parallel cluster machine with 128 cores of Intel 
Xeon quad-core processors and 384 cores of 
Intel Xeon hex-core processors. Each core has 
a minimum of 2 GB RAM which gives the 

entire machine a ram capacity of over 1000 
GBs. The processors and nodes are connected 
through high-performance infiniband switches 
and a Panasas parallel file system having a 
total storage of 32 TB. Apart from a backup 
storage of 24TB, the whole machine provides a 
storage capacity of over 50 TB. The total 
system peak performance is around 5 
teraFLOP/s. 
Apart from the HPC setup, the lab also consists 
of a window based server, and two linux based 
servers with a storage of 1 TB each. The 
climate-modeling lab enables the TERI 
modelers to simulate the climate at global as 
well as regional scales. The current models 
being run on the new computing facilities are: 
Community Climate System Model (CCSM) 
ver 3.0; Community Earth System Model 
(CESM) ver 1.0; Weather Research and 
Forecasting (WRF) ver 3.3; Providing 

REgional Climate for Impact Studies ver 1.9; 
ADCIRC impact model.

CClliimmaattee  mmooddeelliinngg  sscchhoooollss
The TERI climate group, together with the 
Bjerknes Centre’s researchers, is also 
providing capacity building for many graduate-
level students and early-career scientists 
around India and Southeast Asia and Africa. 
One of these activities is the TERI-BCCR 
Climate Research School. The objective of the 
school is to engage the early career scientists 
and students to increase their understanding on 
the hierarchical climate models and state-of-art 
resources available in the field of climate 
research. 
The first series of this training program was 
held from 3-7 October 2011 at TERI 
University in New Delhi. Over 20 participants 
from India, Nepal, Bangladesh, Ethiopia and 

TThhee  ooppiinniioonnss  eexxpprreesssseedd  iinn  tthhiiss  iinntteerrvviieeww  ddoo  nnoott  
nneecceessssaarriillyy  rreepprreesseennttss  tthhoossee  ooff  tthhee  rreevviieewweerr  oorr  tthhee  AAGGUU..

Figure 1. Super Computer at TERI, New Delhi.
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Norway attended the training school and 
expressed their happiness in learning not only 
the climate models but also useful graphical 
tools. During the school, participants were 
given a combination of tutorials and hands-on 
experience on running a GCM on desktop 
computers which were provided to them. Apart 
from the core technical modeling topics the 
research school also covered topics on effective 
scientific proposal writing and communication 
skills for a climate scientist. The tentative 
topics for the following years are on Earth 
System Modeling (2012) and Regional Climate 
Modeling (2013). The details about the 
Research School can be found at the web 
address: www.teriin.org/TERI-BCCR-CRS.

LLooookkiinngg  aahheeaadd
Collaboration between developing and 
developed nations is crucial for the 
establishment of more efficient action plans 
under a changing climate. When capacity is 
created, it also allows science to advance. 
The climate modeling capacity built at TERI 
will be used in a new scientific project funded 
through the Norwegian Research Council. The 
project is called “Climate Change and its 
Impacts on Selected Indian Hydrological 
Systems using Earth System and High-
Resolution Modeling (NORINDIA)”. It will 
provide a thorough hydrological assessment for 
India using Earth System, regional climate and 
hydrological modeling - addressing changes in 
climate based on IPCC AR5 Representative 
Concentration Pathway (RCP) scenarios. This 
new project is a collaboration between several 
institutions in Norway and India, such as: 
In Norway: the Bjerknes Centre for Climate 
Research/Uni Research; the Norwegian 
Institute for Air Research; the University of 
Bergen; the University of Oslo; SN Power – 
Statkraft Norfund Power Invest AS
In India: the Indian Institute of Tropical 
Meteorology; the CSIR Centre for 
Mathematical Modeling and Computer 
Simulation; The Energy and Resources Institute
It is hoped that other collaboration efforts can 
be fostered in the years to come.  
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Figure 2. TERI University at Vasant Kunj, New Delhi. 
The TERI-BCCR Research School was organized at 
TERI University.

Figure 3. TERI-BCCR Climate Research School 
participants.  

Figure 4. (from left) Mr. Erik Solheim, Norwegian 
Minister for Environment and International Development, 
Dr. R. K. Pachauri, Director General, TERI and Dr. 
Shailesh Nayak, Secretary, Ministry of Earth Sciences, 
India, at the Inaugural session of the NorIndia kick-off 
meeting held on 1st February, as a special event at the 
Delhi Sustainable Development Summit, 2012.

Figure 5 - The NORINDIA Project logo: this is the 
project between Norway and India with a  focus on the 
climate change and the hydrology of the Himalayan 
region. It is funded by the Norwegian Research Council. 
The kick-off meeting was held in New Delhi on 
February 1, as a special event under the Delhi 
Sustainable Development Summit 2012. 

AAGGUU  SScciieennccee  PPoolliiccyy  CCoonnffeerreennccee
3300  AApprriill  --  33  MMaayy

RRoonnaalldd  RReeaaggaann  BBuuiillddiinngg
WWaasshhiinnggttoonn,,  DDCC

Dates:
Housing Deadline: 30 March
Early Registration Deadline: 30 
March
Highlights:
Science communication workshop 
hosted by AGU and the National 
Geographic Society
Evening Reception on Capitol Hill
ePosters available
Speakers include:
Dr. Jane Lubchenco, Administrator, 
National Oceanic and Atmospheric 
Administration, Governor Jim 
Geringer, Director, Environmental 
Systems Research Institute, Inc., 
Dr. Susan Cutter, Carolina 
Distinguished Professor of 
Geography and Director, Hazards 
Research Lab, University of South 
Carolina, Rear Admiral Frederick 
Kenney, Judge Advocate General 
and Chief Counsel, U.S. Coast 
Guard
Click here to view the full program 
[Link:  
http://sites.agu.org/spconference/pro
gram/]
For more information:
www.agu.org/spconference
Twitter: @AGUSciPolicy, or 
#AGUSPC12

www.teriin.org/TERI-BCCR-CRS
http://sites.agu.org/spconference/program/
www.agu.org/spconference
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CCoonnffeerreenncceess  OOppppoorrttuunniittiieess
//AGU Chapman Conference on Volcanism and the Atmosphere//
http://www.agu.org/meetings/chapman/2012/bcall/
10–15 June 2012, Selfoss, Iceland
Housing deadline: 03 May 2012
Registration deadline: 03 May 2012

Visit the AGU meetings calendar  for information on deadlines, schedules, guidelines, registration information and more!

http://www.agu.org/meetings/chapman/2012/bcall/
http://www.agu.org/meetings/



