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Leading EOFs (OLR based on pentad data for JJIAS Season)

o) EOF-1(7.9%) b) EOF-2 (5.9%)
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Projection of OLR (colored shading) and 850 hPa wind vectors upon standardized

; (b) PC1 + PC2;

(a) PC1
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Data
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ERA — Interim pressure level fields
1979-2011 four times daily (33 years)
1.5° x 1.5° resolution

NOAA OLR
1979-2011 daily

2.5° x 2.5° resolution

Angel Adames and Mike Wallace
COLA MJO Workshop, June, 2013



EOFs 1 and 2 of 850 minus 150 hPa Velocity Potential, its regression with OLR
(color), and total 150hPa Wind Vectors (arrows) for 12 calendar months
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correlatnon

MJO index correlation

MJO

Bivariate Correlation
between ECMWF
Ensemble Mean
Forecast and
Observations Based
on 80 Dates (15 Feb,
May, Aug, Nov,
1989-2008)
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Correlation

Impact of Resolution on MJO Predictability

MJO Index bivariate correlation
November IC

(1980 —2000)
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NICAM (7-km)
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Obs. (Takayabu et al. 1999)
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Blocking Frequency

Black: Reanalysis (ERA); Red: T 159; Blue: T 1279 (ECMWEF)
(Higher Resolution Model Improves Simulation of Blocking Frequency)

40 i L ! ! L =

La
=

—a
=

Blocking Frequency (%)
Mg
=

0L .
-1a0 -120 -60 o &0 120 180
Longitude

\/
Center of Ocean-Land- % /
I@ S Atmosphere studies o n 1 GEORGE

IIIIIIIIII



Tropical Cyclone Density Depends on Resolution
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C-]::- Julia V. Manganello and Co-authors, 2012: “Tropical Cyclone Climatology in a
2 4 6 10-km Global Atmospheric GCM: Toward Weather-Resolving Climate Modeling”.

J. Climate, in print.
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Great Famine of 1876-78 (India)
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Great Famine of 1876-78 (India)

All India Monsoon Rainfall: -29%

Drought Area: 670,000 km?
Estimated Deaths (Wikipedia): 5.5—8.2 million
Governance: British Rule

(Lord Lytton exported food from India to England)

About 13 million people died in China

Late Victorian Holocausts (2001) by Mike Davis
El Nino Famines and the Making of the Third World



SST Anomaly (°C) for DJF 1877
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Courtesy of Lakshmi Krishnamurti



1871-2010 India Rain JJAS Anom (mm/day)

B Nino 3.4 JJAS SSTA < —0.5 standard deviation
15 I Nino 3.4 JJIJAS SSTA > +0.5 standard deviation
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Summary (1)

* In spite of the k /3 spectrum, NWP history (~40 years)
suggests: Higher resolution models, improved physical
parameterizations, and data assimilation techniques
reduced initial errors, and increased the range of
predictability.

* Because of a lack of suitable computing and modeling
infrastructure (dedicated powerful computers and
critical mass of scientists) we are unable to derive the
benefits of expensive space and in-situ observing
systems, and apply the scientific and technological
advances for accurate and reliable regional climate
prediction.
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Summary (2)

Dynamical weather prediction is challenging: progress
takes place slowly and through a great deal of hard work
that is not necessarily scientifically stimulating, performed
in an environment that is characterized by frequent
setbacks and constant criticism by a wide range of
consumers and clients

Nevertheless, scientists worldwide have made
tremendous progress in improving the skill of weather
forecasts by advances in data assimilation, improved
parameterizations, improvements in numerical
techniques and increases in model resolution and
computing power
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THANK YOU!

ANY QUESTIONS?
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