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INTRODUCTION 2

The radiative and heat budget
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INTRODUCTION 3

Differential heating...
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INTRODUCTION 3

Differential heating... and meridional heat transports
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Intensity 5.9 +/-0.3 5.9+/-0.5 5.14/-0.5 4.9+/-02 1.7+/-0.3 1.2+/-0.5
(PW)

Location 35 -35 41 -41 15 -11

(¢)
(Fasullo and Trenberth, 2008)
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INTRODUCTION 4

The Lorenz Energy Cycle
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INTRODUCTION 5

Decomposition of the atmospheric heat transport

Energy transport
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INTRODUCTION 5

Decomposition of the atmospheric heat transport

Energy transport
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INTRODUCTION

The NH mid-latitudinal heat transports and its extremes
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INTRODUCTION

The NH mid-latitudinal heat transports and its extremes
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INTRODUCTION

Occurrence of top 5% percentile values at specific
gridpoint
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INTRODUCTION 8

Key questions

 Which wavenumbers are most relevant for the overall
transport?

* What are the statistical properties of meridional heat
transports across scales?
- How do northward and southward extremes vary as a
function of wavenumber?

- Are statistical properties to some extent invariant?

* What is the seasonal variability of such transports and related
properties?
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DATA AND METHODS 9

Data

* ERA-Interim Reanalyses (1979-2012):
- T255 horizontal resolution (approx. 0.5°);
- 60 hybrid levels;
- 6-hr time resolution;
- Barotropic correction for mass-flux inconsistencies due to
data assimilation;
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DATA AND METHODS 10

Methods

* The computation of atmospheric energy results from the
combination of a dry static, moist and kinetic component:

E:CpT+gz+Lq+%v2
* The zonal integrated total meridional energy transport is thus:
P,
:45 f vEdex
o 9
* The Fourier coefficients (a,,b,) are separately computed for
meridional velocity and energy at every level, thus the energy
transport for wavenumber n is retrieved as:

)=d 2,

f aa+bb)dp
9
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RESULTS 11

The PDF of the total transport vs. wavenumbers 1-20
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The PDF of the total transport vs. wavenumbers 1-20
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RESULTS 12
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RESULTS 13

The PDF of the total transport vs. wavenumbers 1-20
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The PDF of the total transport vs. wavenumbers 1-20

Skewness - ANN

Skewness above 0 at
1 every wavenumber,

| peaking at n=2-3:
northward extremes
are dominant at all

1 scales except the

=L . . | planetary ones;
(o] 5 10 15 20
10 X 1(.)14 ' Medianl
5 |
=
0 -
-5 L L L L
o 5 10 15
Wavenumber

TRR181

Wave Decomposition of Meridional Heat Transports in Northern Hemisphere Midlatitudes,,Valkembo




RESULTS 13

The PDF of the total transport vs. wavenumbers 1-20

Skewness - ANN

Skewness above 0 at
1 every wavenumber,

| peaking at n=2-3:
northward extremes
are dominant at most
1 of planetary scales

10 x1914 ' Medianl
Median at n=0
marginal with respect
5| | to largest medians for

planetary and synoptic
waves; northward
o7 extremes have larger
medians than
southward extremes

o 5 10 15 everywhere;

Wavenumber

W]

TRR181

Wave Decomposition of Meridional Heat Transports in Northern Hemisphere Midlatitudes,,Valkembo




RESULTS 14

Maximum values are much

Focus on DJF... larger than in ANN:
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RESULTS 15

Focus on DJF...
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RESULTS 16

Focus on DJF...
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RESULTS

17

... and on JJA.

A

0.8

0.6

Maximum values are closer to zero:
Tot. 2.38 PW Waves: 2.48 PW
Range of heat transports smaller than
in ANN and DJF.

W]

I Total
[n=1-20

TRR181

Wave Decomposition of Meridional Heat Transports in Northern Hemisphere Midlatitudes,,Valkembo




RESULTS 18

... and or}_\(l)JA.

JJA
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RESULTS 19

... and on JJA.
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CONCLUSIONS 20

Summary and Conclusions

* The transient and stationary waves account for the most part
of meridional heat transports in mid-latitudes;

* Transports exhibit a strong seasonality, being more intense in
DJF than in JJA;

 Stationary waves are more relevant in DJF, in JJA baroclinic
and stationary are similarly relevant,;

* Total northward extremes in ANN, DJF and JJA correspond to
northward extremes in synoptic waves;

* Total southward extremes correspond to northward extremes
in planetary waves in DJF (southward in ANN and JJA);

* Larger skewness values in JJA (especially at planetary
wavenumbers) suggest a more relevant role of extremes;
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CONCLUSIONS 21

Open Issues

* Extending the wavenumber decomposition to higher
frequencies, through the usage of higher-resolution models;

* Investigating extremes in the time frequency domain, in
addition to the zonal wavenumber domain;
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