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BUTTERFLY EFFECT
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When the flap of a butterfly’s wings in

Brazil sets off a tornado in Texas. \ /
- Edward Lorenz (1972)

...small differences in the initial positions may
lead to enormous differences in the final

phenomena. Prediction becomes impossible.
- Henri Poincare (1903)
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Forecast Gap at Weeks-to-Months
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MAPP S2S Prediction Task Force
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connecting scientists by holding monthly
teleconferences; most work is conducted remotely

facilitating collaboration: data sets,
methodologies, results, strong ties with the
International S2S project

products: technical reports, review articles,
journal special collections and

supported mainly through the MAPP FY16 S2S
research competition

MAPP Program management facilitates Task
Force activities with Task Force leads
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Task Force: Key Questions

Key Questions: Processes and Physics

e  What are the dominant physical sources of S2S predictability, and how well are these sources
simulated and predicted?

e How do tropical/extra-tropical and stratosphere/troposphere connections influence S2S prediction?

Key Questions: Approaches to S2S Prediction

e  What indices/metrics best describe extreme weather phenomena relevant to S2S prediction given the
limitations in available model and observed variables?

e How can we seamlessly treat the transition from an atmospheric initial value forecast problem to a
boundary value forecast problem across subseasonal (1-4 week) timescales, in terms of forecast
products and their validation?

e To what extent can S2S prediction skill be enhanced by statistical post-processing (i.e., model output
statistics) for various applications?

e  How can single- and multi-model ensembles be best exploited for S2S prediction?

Key Questions: Evaluating and Improving Models for S2S Prediction

e What is the relative importance of model resolution, physics parameterizations and forecast
initialization for prediction skill of phenomena on S2S timescales?

e How well do models represent interactions between the tropics and extratropics, troposphere and
stratosphere, ocean and atmosphere, land and atmosphere, and between S2S and other timescales?

e  What are the main sources of model systematic errors on S2S timescales?

CSuU Elizabeth A. Barnes
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statistics) for various applications?
e How can single- and multi-model ensembles be best exploited for S2S prediction?

Key Questions: Evaluating and Improving Models for S2S Prediction

e  What is the relative importance of model resolution, physics parameterizations and forecast
initialization for prediction skill of phenomena on S2S timescales?

:* How well do models represent interactions between the tropics and extratropics, troposphere and =
stratosphere, ocean and atmosphere, land and atmosphere, and between S2S and other timescales?:

e  What are the main sources of model systematic errors on S2S timescales?

CSuU Elizabeth A. Barnes



S2S PREDICTION TASK FORCE
Sy MAPP

- 7 el hent ond Propedhees

STRATOSPHERIC POLAR VORTEX

— - // -
~
Y - -/ WAVE
/ ACTIVITY
UX EXTRATROPICAL
£ — CYCLONES
HEAT

WAVES W
-

- \ 2% LAND
£ / | SURFACE \
I ROSSBY\ _M_E_M_g_R_Y_ \—
| WAVE @&— =
BREAKING
\ s
\ s ATMOSPHERIC y
wio = RIVERS /
CONVECTION = —— —— — = —_————— = ~e P \
> /
O~ AIR-SEA 7, |
/ M

1s11770 | N\ ~COUPLING

¢

4,/./ MARITIME >
.. CONTINENT
“<BARRIER

ongoing research by Paul Dirmeyer (George Mason University/ COLA)
& Trent Ford (Southern lllinois University)
MAPP Awards: NA160AR4310066, NA160AR4310095



Predicting Heatwaves & Drought
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Better Representation of the Stratosphere

Week 4 QBO forecast (U 2S to 2N, 30 hPa)
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CALIFORNIA Can we forecast atmospheric rivers
on S2S timescales?

Feb. 27, 2017

B ALASKA

Jan. 24, 2014 February 07, 2017
Water Vapor from SSMI

Summer Flooding = $35.1 billion
-, summer of 1993
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The Madden-Julian Oscillation (MJO) as a source of predictability

Madden-Julian Oscillation and mid-latitude impacts
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The Madden-Julian Oscillation (MJO) as a source of predictability

Madden-Julian Oscillation and mid-latitude impacts
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The Madden-Julian Oscillation (MJO) as a source of predictability

Madden-Julian Oscillation and mid-latitude impacts
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The Madden-Julian Oscillation (MJO) as a source of predictability

Madden-Julian Oscillation and mid-latitude impacts
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The Madden-Julian Oscillation (MJO) as a source of predictability

Madden-Julian Oscillation and mid-latitude impacts
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The Madden-Julian Oscillation (MJO) as a source of predictability

Madden-Julian Oscillation and mid-latitude impacts
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The Madden-Julian Oscillation (MJO) as a source of predictability

Madden-Julian Oscillation and mid-latitude impacts
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The Madden-Julian Oscillation (MJO) as a source of predictability

MJO phase 8

Madden-Julian Oscillation and mid-latitude impacts
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The Quasi-Biennial Oscillation (QBO) as a source of predictability

Stratospheric circulation variability
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The Quasi-Biennial Oscillation (QBO) as a source of predictability

Stratospheric circulation variability
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The Quasi-Biennial Oscillation (QBO) as a source of predictability
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The Quasi-Biennial Oscillation (QBO) as a source of predictability
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The Quasi-Biennial Oscillation (QBO) as a source of predictability
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Skill in Atmospheric River Forecasts over the Pacific Northwest
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Skill in Atmospheric River Forecasts over the Pacific Northwest
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Skill in Atmospheric River Forecasts over the Pacific Northwest
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Looking South: tropical clouds and rain

Madden-Julian Oscillation and mid-latitude impacts
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Looking South: tropical clouds and rain

Madden-Julian Oscillation and mid-latitude impacts
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Looking South: tropical clouds and rain
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Madden-Julian Oscillation and mid-latitude impacts

MJO phase 5

H

diverted
storm track

M A’\.f:} a

Compared to average

EEEE T T 7 [ .

cloudier skies clearer skies

Elizabeth A. Barnes



Looking South: tropical clouds and rain
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Madden-Julian Oscillation and mid-latitude impacts
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Looking South: tropical clouds and rain
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Madden-Julian Oscillation and mid-latitude impacts
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Looking South: tropical clouds and rain

Madden-Julian Oscillation and mid-latitude impacts
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Looking South: tropical clouds and rain

Madden-Julian Oscillation and mid-latitude impacts
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Looking South: tropical clouds and rain
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Where should we look to bridge the gap?

STRATOSPHERE

' SURFACE

CSuU Elizabeth A. Barnes



Looking North: Arctic polar vortex

path of Superstorm Sandy largely determined

by a persistent high pressure over the Atlantic Stratospherlc Plar Vortex

Persistent Stratospheric
High Pressure Polar Vortex
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