VAMOS Modeling and Data Assimilation For Improved Prediction:
A Muli Scale Approach
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VAMOS Modeling Plan

e Modeling Strategy: Multi-Scale Approach

— Simulating, Understanding and Predicting the Diurnal
Cycle

— Predicting the Pan-American Monsoon, Onset, Mature
and Demise Stages

— Modeling and Predicting SST Variability in the Pan-
American Seas

— Improving the Prediction of Droughts and Floods

 Data Assimilation, Analysis and Assessing
Observing Systems

* Prediction and Global-Scale Linkages
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FIG. 3. (a) Schematic vertical (longitude–pressure) cross section
through the NAMS at 27.5°N. Topography data were used to
establish the horizontal scale and NCEP–National Center for Atmospheric
Research (NCAR) reanalysis wind and divergence
fields were used to establish the vertical circulations (from Higgins
and NAME Science Working Group 2003). (b) Schematic
vertical section across South America displaying the major largescale
elements affecting the SAMS (from CLIVAR Web site online
at http://www.clivar.org). Vera et al. 2006.
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FIG. 2. Annual cycle of (a) stratocumulus incidence (%), (b)
moist static energy difference between the lowest two model layers,
(c) lower tropospheric stability (K), (d) potential temperature
at 700 mb (K), and (e) potential temperature at the surface (K).
All terms are area averaged over the Peruvian stratocumulus region
as described in the text. The thick solid and dotted lines
denote values in CTRL and NSAO. The thin lines show the corresponding
standard deviations for individual months. Dashed
lines show ISCCP low-level cloudiness in (a), and NCEP reanalysis
in (c), (d), and (e). Richter and Mechoso 2006
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Vera et al 2006: Climate Change 2070-2099 – 1970-1999 Rainfall change Multi-model CMIP3 assessment
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Fig. 3 JAS global precipitation anomalies (mm day-1) for a ARPEGE, b ECHAM-4, c LMDZ and d UCLA EMP simulation. Contours
delimites regions denote those areas where the anomalies exceed the 95% significance level: Losada et al 2010.
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Fig. 8. Soundings of specific humidity (left, kgkg Interactive Discussion −1) and potential temperature (right, K) at
20 S 85W. Model soundings are October 2006 means for regional (top), operational (middle)
and climate (bottom). NOAA/ESRL soundings (black) are an average of several-day October
periods in multiple years (see text).


Sea Level Pressure and 925mb Wind (JJA)

(a) NCEP-NCAR reanalysis
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(b) CTRL ensemble run
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Fig. 2. Horizontal structure of SLP (mb) and the 925-mb wind vector (m s−1) during the summer (JJA) from (a) the NCEP–NCAR reanalysis, (b) the CTRL ensemble run, (c) the NO_AWP ensemble run, and (d) the difference between the CTRL and NO_AWP runs. Wang et al. 2007: Used CAM3
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Point-wise and simultaneous rainfall-SST (a) and rainfall-SST tendency correlation based on monthly means during MJJ from CMAP rainfall and OI version 2 SST for the period of 1982-2007. (c) and (d) are similar to (a) and (b) except from 50-year CFS simulation. (e) and (f) are similar to (a) and (b) except from 30-year GFS simulation. (g) and (h) are similar to (a) and (b) except from 24-year CFS forecasts starting from December. The contour interval is 0.1 with zero contours suppressed.



CCSM3.0 model forecasts: Anomalies for MAM2011 (RSMAS, University of Miami)

Precip. Rate (mm/day)

This is a coupled ocean-atmosphere forecast
from CCSM3.0 initialized in January 2011.
There are 4 ensemble members. The
climatology is based on similar seasonal
hindcasts for the period from 1981-1998. The
contours show one standard deviation of the
ensemble spread while the shaded values are
the ensemble mean. There are 6 ensemble
members.
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FIG. 3. (a) Schematic vertical (longitude–pressure) cross section
through the NAMS at 27.5°N. Topography data were used to
establish the horizontal scale and NCEP–National Center for Atmospheric
Research (NCAR) reanalysis wind and divergence
fields were used to establish the vertical circulations (from Higgins
and NAME Science Working Group 2003). (b) Schematic
vertical section across South America displaying the major largescale
elements affecting the SAMS (from CLIVAR Web site online
at http://www.clivar.org). Vera et al. 2006.


Implementing the Modeling Plan

* Leveraging
— WGSIP
— VAMOS

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

e How To Coordinate Ongoing Activities into a
Coherent Narrative?

* Enabling/Facilitating Collaborative Science?
— Exchange of Ideas



VAMOS Modeling Survey:
Is Coordination Needed?

* Current Activities:
— Key Results — Promote VAMOS
— Model Developments
— Who to Survey?

* Pressing Scientific Questions

* Pressing Needs

— Data? Field Campaigns? Workshops? Coordinated
Modeling Activities?
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