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Variability of the American Monsoon Systems
(2008-present)

Science programs
e VAMOS Ocean Cloud Atmosphere Land Study (VOCALS)
e Intra-Americas Study of Climate Processes (IASCLIP)
e La Plata Basin Regional Hydroclimate Project (LPB)
(endorsed by CLIVAR and GEWEX)

Cross-cuts
e Modeling
e Extremes
e Climate Change

Ongoing plans for new research themes

24-28 October 2011, Denver, Colorado, USA
www.wcrp-climate.org/conference2011

WCRP: _|@ m/s 4

P




VOCALS

| 5%
Ocean Clouds Atmosphere Land Study ,(*@\
\

Crggw

Chair: Roberto Mechoso

VOCALS Goals:
Elimination of CGCM systematic errors in the SEP, and improved model

simulations of the coupled system in the region and global impacts of its
variability.

Improved understanding and regional/global model representation of aerosol
indirect effects over the SEP.

VOCALS
Regional Experiment
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Ocean Clouds Atmosphere Land Study @‘
VOCALS Hypotheses -

Improvement of C6CMs performance in the Eastern Tropical Pacific
is key to successful simulation of ITCZ/SPCZ, which will also
benefit simulation of other regions.

A significant improvement can be achieved by better representing the
effects of stratocumulus clouds on the underlying surface fluxes and
the of oceanic mesoscale eddies in the transport of heat.

Oceanic mesoscale eddies play a major role in the transport of
heat and fresh water from coastally upwelled water to regions
further offshore.

VOCALS research supports the validity of this hypothesis.

The research is also providing insight into the structure of oceanic mesoscale
eddies in the region. In addition, a physically consistent paradigm has
emerged on how CGCMs with low resolutions misinterpret the regional heat
budget in the VOCALS region.




AGU Fall Meeting Session.

Complete science overview paper for submission to BAMS,
expected end of 2011

Second year of CPTs using VOCALS data and process
modeling experience

Groups submitting proposals for funding to support
continued analysis of VOCALS data and modeling activities.
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,“ T Chair: Art Douglas WCRP/CLIVAR VAMOS Program

IASCLIP Hypothesis 1

Improving and expanding the observational hetwork
across the IASCLIP region will benefit early warning

systems and long term climate monitoring of the
Americas

IASCLIP

A white paper for
monitoring the Intra-
Americas Sea.
January 2011
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IASCLIP Hypothesis 2
A betfter understanding of the climate processes within

the IASCLIP region will improve operational and
research modeling efforts across the Americas.

Breaking News & SRR s orrice

Modeling, Analysis, Predictions, and Projections Program
(MAPP) announcement of opportunity

Modeling of Intra-Americas Sea climate processes
associated with extremes over North America -
improving climate model simulation and prediction of
extremes over North America focusing on processes in
the Intra-Americas Sea region



The VAMOS Modeling Plan:
Implementation

(Ben Kirtman, Celeste Saulo et al)

2010: Joint session of VAMOS and WGSIP (Buenos Aires)
- VAMOS Modeling Survey

- VAMOS Modeling Workshop has go ahead for
2012 (Petropolis, BR)

[Science presentations, student presentations, planning]

- Leveraging
— WGSIP

— CHFP, CMIP5, VOCALS, IASCLIP, NAME, MESA, LPB, CLARIS-
LPB, CORDEX ...

- Enabling/Facilitating Collaborative Science?
— Exchange of Ideas
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VAMOS Extremes Working Group

Siegfried Schubert and Iracema Cavalcanti
(cochairs)

http://gmao.gsfc.nasa.gov/research/subseasonal/atlas/Extremes.html

The overall focus is on improving our understanding of the
mechanisms and predictability of warm season extremes
over the Americas

- Develop atlas of warm-season extremes over

_ the Americas
Climatology — Annual Cyele of Daily Precipitation - Evaluate existing and planned simulations
B — e it P - New model runs to address mechanisms and
‘ MERRR T predictability of extremes
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Choice of Regions

e NAM . . .
N - Basic climatologies
~ Annual Cycle of daily Precipitation - PreC|p|tat|0n extremes

] : MERRA | - CFSR . .
W o u u - SPI time series and maps

- Precipitation return values based on GEV
fits, including impact of ENSO
- Various temperature extremes — latest

cre || coc |




Global Energy and Water Cycle Experimen

P8 La Plata Basin (LPB) W,,,,,Mﬁwmp @

<7 Regional Hydroclimate Project

ury A World Clerate Research Programme

Funding sources “i%...,j

CLARIS - LPB: A Europe-South America Network for
Climate Change Assessment and Impact Studies in
La Plata Basin (2008-2012)

IAIL: Integrated research projects on land use in the La
Plata basin (2008-2012)

CIC/GEF: Framework Program: Sustainable Management of
the Water Resources of the La Plata Basin with
respect to the Effects of Climate Variability and
Change (2011-...)

Regional funding agencies: Over 20 contributing projects




LPB
La Plata Basin Regional Hydroclimate Project (LPB)

GEWEX science interests (selected)

- Land surface processes and land-atmosphere feedbacks
- Hydrological variability and extremes, water resources

(1Al, CLARIS-LPB, GEF)

CLIVAR science interests (selected)

- Role of oceans on interannual to decadal variability in LPB

- Role of oceans on LPB extremes (floods, droughts, heat waves)
- Climate shifts and trends

(CLARIS-LPB)

Other themes

- Ecosystems

- Land use and rural development
- Agriculture

- Adaptation

- Human Dimensions

(1Al, CLARIS-LPB)
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CLARIS | LPB Sf

’ CLARIS LPB
J
LARIS | LPE RESEARCH NETWORK

CLARIS LPB

- 10 countries, 20 institutions
- Coordinator: J.-P. Boulanger

Courtesy of Anna Sorensson

- WP3: Improving our description of recent past climate variability in La Plata Basin
+ WP4: Hydroclimate past and future low-frequency variability, trends and shifts
- WP5: Regional Climate Change assessments for La Plata Basin

- WP6: Processes and future evolution of extreme climate events in La Plata Basin

-+ WP8: Land use, agriculture and socio-economic implications
- WP9: Water resources in La Plata Basin in the context of climate change



LPB

IAl on LPB: research themes -
(about 10 projects) |

Land use
Rural development

LCLUC || Water || Climate

Ecosystems || Carbon

Biofuels || Agriculture

Societal impacts
Human dimensions

Vulnerability - Adaptation

Capacity Building

IAI Synthesis Meeting in Asuncion, Paraguay
(4-7 April, 2011)

How can we unify approaches and refine our
knowledge of what drives land use change and
transitions? (agent based models, stochastic

techniques and scenarios)

How do LCLUCs interact with climate, Carbon
balances, radiation effects, hydrological impacts
and overall energy balance? Can the science of

those processes be presented in a systematic
way?

How did the interdisciplinary collaboration
between natural and human sciences contribute
to significant advances in knowledge and what
did we learn in the process?
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Dissemination activities

4:18 PM

PDFs

VAMOS

Newsletter
(bilingual)

VAMOS contributes regularly to CLIVAR Exchanges:

Recent issues of the VAMOS Newsletter are published jointly with
CLIVAR Exchanges




Newusletter of the Climate Variabity and Predictabilty Programme (CLIVAR)

TcLIvaR vamos
Ocean-Cloud-Atmosphere-Land Study

VOCALS

Dissemination activities

VARIATIONS .2

Leaving a Legacy The VAMOS Ocean-Cloud-
"“"_":' ;:::::; Atmosphere-Land Study (VOCALS)
s

R St
tant fo e understonding and

provide G legacy hat is more than Robert Wood, Usiversiry of Washington; C. Roberto Mechaso, University of
el b py b, Unveriy f ool Roert Ve W e hcomograhs. tiion
pariod. The North American
Honon Bxparimart, NAME [ ———
ook ploce ecdy 3 wars ogo OCALS is 0o of e g | i ock i the k. Toe prsenceof
‘and i now focusing on fie syn- pal_activitis of e | i Clond dock has s snpact spon
thesis of s resuls, is lagacy of WCRPICLIVAR VAMOS | (o o, fog s
inproved shaeraiond mae- e, s i | 2 S i bodp .
‘ments and improved forecasting. GEWEX Cload System Study (GCSS) > ading of SEP
copabilifes. As NAME winds romp The Southess Paciic (SEF)cli- |  BIITes 1 the andersandiag of SEP's
down, — mase is a tightly Woader sl cimaix Thast pevhlems
new sy, VOCALS, s undarvay.  ing_pocly sadersoed miracoons | 2I2d 8¢ wnoas Sffcunes n e
VOOALS will xplors h challng.  bemes cioods. e, o posac. | 3CEi0n of e sodec .
ing sceamaimorgbers dymics” ay et MBL) procsmce, appr e v
o the southeast Pocific and will dynamics and thermodymamecs, coastal [ (&8 Lohmaan asd Feichter 20 ‘:“ Al
- cod vl amc. con gl o
Rt o e | it (CoCMa v e
ing o changes in coud formaion  (Fig_ 1) This mique system = very | 7 memiic erve in e SOR
‘and upper ccean heat budgehs in sparsely cbaerved. yet its vanations have :l.me "k"‘;' .;:ﬂ (!“’"““«u:n“ ;‘
an aflempt 1 improve coupled impocant impects a the ioba climate. | |56 <l s
model simuations in this notori- There ase ak i
) with the regional fisberes repreacating | The principal program objectives of
: VOCALS e 1) the impeoned snder
in place or in planning s catch, ‘sanding and regioaal/global model rege.
Conault the US. AIVAR The Andes Condiler are barrers to | #0008 of aerosol ndirect effcts over
g e wean | e S 2 e hmsassn ot 2
4 e e, ke | 0o L g i g
B 8 winds paralel o the o | icocean general circulabon models, and

Gttt Chie s Por (Gaennd and Maten | S ) SO

N THIS ISSUE e D oy | 204 ghobe paces of

vocuis 1| s resu, sessurace sempentares <

U CLVAR D WG & | 5T e ckdr s o Cum s | <31 ¢ o at sl ey
5| Peraac any comparaie [ SCEro

Clend. 1o | st The co SSTw. s commsion | The VOCALS Strategy

T —— 13 | woth warm and dry ai aloft helped by | VOCALS s orgnized oo two tghe
1s the Andes (Richier 13 Repoeal

_— and Mechaan, 2006), suppor the largest | Experiment (VOCALS-RE), ad 2) 2

U.S. CLIMATE VARIABILITY AND PREDICTABILITY (CLIVAR)
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VOCALS

JCLIVAR/VAMOS=GEWEX

PUBLICATIONS: VOCALS Special
Issue in Atmospheric Chemistry and
Physics (EGU Journal)

~30 papers; 60-70 total.

LPB

LPB
Book and special issue of Exchanges
Planned special issues in EU journals




Emeraina activities and
science auestions




;_‘“‘m‘km LPB

-
ERA-Interim simulations

with 8 regional models
\_ completed

ERAinterim
Model/Institution |1990-2008
MMS/CIMA X
RCA/SHMI X
RegCM3/USP X
REMO/MPI X
X
X
X

PROMES/UCLM
LMDZ/IPSL
Eta/INPE

BEEBERAEE

These simulations are being used to force hydrological
models over sub-basins of LPB




Emerging science priorities in VAMOS

1. American monsoons/extremes

Observational studies
1. What are the observed multidecadal variability and trends in the
Monsoon’s lifecycle? (onset, demise, duration)

2. What is the influence of multidecadal variability on extremes?

3. Are there trends in floods, droughts, heat waves?

Model studies
1. How will the monsoon lifecycle change in a warming climate?

2. Will there be changes in extremes and their frequency over the
Americas in a warming world?

3. How will warming tropical oceans affect the signal of low
frequency modes (e.g., ENSO, MJO) on the Americas
precipitation?




Emerging science priorities in VAMOS

2.IASCLIP

Although IASCLIP had a slow start, it has been progressing
steadily particularly in the area of operational

observations and monitoring.

The recent announcement of opportunity from
MAPP/CPO/NOAA opens a new opportunity to
accelerate the IASCLIP modeling strategy

3. LPB

Will the long awaited and finally started GEF/CIC program
facilitate new LPB activities beyond the end of 201272




Emerging science priorities in VAMOS

4. A recent VAMOS/AIP workshop in Miami discussed the

possibility of developing a science project with field
campaign in the Atlantic Ocean.

A science team, encouraged by the results, has presented a
proposal to US-CLIVAR to synthesize upper-ocean heat
budget for the eastern equatorial Pacific and Atlantic

Oceans, particular focus on the impact of mesoscale
Eddies

VAMOS feels that this proposal has potential good
synergy with existing VAMOS and International

CLIVAR activities, and therefore is supportive of the
initiative.




VAMOS at the WCRP OSC

WCRP OPEN SCIENCE
CONFERENCE

CUMATE RESEARCH IN SERVICE Contributing as co-conveners

TO SOCIETY

- Oral presentations
Cluster Posters

e B Va
24-28 October 2011, Denver, Colorade, USA . |
wwwowerp-chnate org/conference2011
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VAMOS, still going...







LPB

LPB Science Highlights of _
interest to GEWEX >

Land cover changes:
- Expansion of agriculture within LPB has an effect on the

precipitation and surface temperature patterns. Study of effects on
hydrological variables (R, SM, EVT) is in progress.

- Realistic LPB land surface states (as represented by ecosystems)
lead to a reduction of summer precipitation biases in models. Study

of impacts on hydrological variables is in progress.

Hydrology:

- Use of downscaled simulations (CLARIS-LPB/CORDEX) for impacts
of climate change on the hydrology of LPB. Ongoing.

- Characterization of decadal variability of river discharges for
hydropower production in the basin.

Capacity Building:

International Summer School on Land Cover Change in La Plata
Basin. The school gathered students from different disciplines and
countries and followed an interdisciplinary approach to the study the
hydroclimate of the La Plata basin.




