The tropical variability in niCtl2

Contacts for those diagnostics: F. Lott, P. Maury and L. Guez
LMD/IPSL, Ecole Normale Supérieure, Paris France

All the simulations done with the ESM IPSLCMS5, include the stratosphere
The equilibrium pre-industrial 1000yrs, starting in 1800 control is done with
the stratosphere. Two historical runs are also completed.
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The tropical tropospheric variability in the ESM IPSLCM5

The model needs to have realistic tropospheric climate and variability
(ENSO, MJO, and stratospheric PWs depend on theses)
Also needed if one wishes to adress which amount of waves needed for the
QBO forcing are explicitely solved by the model

OLR diagnostics from the control run (1800-2350)
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The tropical tropospheric variability in the ESM IPSLCM5

The model needs to have realistic tropospheric climate and variability
(ENSO, MJO, and stratospheric PWs depend on theses)
Also needed if one wishes to adress which amount of waves needed for the
QBO forcing are explicitely solved by the model

OLR diagnostics from the control run (1800-2350)
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The tropical tropospheric variability in the ESM IPSLCM5

piControle2 (1800-2300) vs noaa (1979-2008) OLR Variability

Averaged between 108 and 10N, no annual cycle, noaa is in dashed

| | L | Liegel | 1 | | | L | | | | | | | | | | | I | L | I =l 30
G
g 1 25 &
0 g
8 :
2 06 15 &
= %
S04 10 o
<02 5 8
e
{] { (| | o] | Ll | L | | | | | | | | | | | ITl L1 | Ll {':.

0 30 60 90 120 150 180 210 240 270 300 330 360
Longitude
The model has enhanced variability from the Southern Indian ocean to the
Mid-pacific, as in the Obs.

But a spurious peak of enhanced variability over Central and South America (?)
There is a significant underestimation of the anticorrelation between the

maritime continent and the central pacific, remember that this anticorrelation
is a signature of the Madden-Julian Oscillation (see the teleconnection arrow)




The tropical tropospheric variability in the ESM IPSLCM5

piControle2 (1800-2800) vs noaa (1979-2008) OLR Variability

Averaged between 108 and 10N, no annual cycle, noaa is in green
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EOF1 in IPSLCM5 is more like the EOF2 from observations
Both correspond to an excess in precips. over the western and central pacific;
and a deficit over the Equatorial Indian Ocean

EOF2 in IPSLCMS5 slightly reminiscent of like EOF1 from observations
(but this is only true for that they are both associated with excess precipitation over
the maritime continent; for the western Indian ocean this is not clear at all!

The relative short scale of EOF2 (3 pronounced extrema) in IPSLCM5 call for
a more regional analysis.



The tropical tropospheric oscillations in the ESM IPSLCM5

OLR projections on EOFs {Wp'mz)

ENSO type:
PCls in IPSLCM5 and NOAA
shows more inter-Annual variability
than PC2s
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This is despite the fact that
EOF1 in IPSLCM5 is
More like EOF2 in NOAA!

The Inter-Annual variability
seems more confined to
The western Pacific
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The tropical tropospheric oscillations in the ESM IPSLCM5

OLR NO&A {1979-2008) OLR piCantrol2 {1800-2000)
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The tropical tropospheric oscillations in the ESM IPSLCM5
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o — e The intraseasonnal variability is
characterised in the NOAA OLR
by the fact that the PC1
and PC2 signals are significantly
coherent and in quadrature.
This is almost absent from IPSLCM5

More precisely and in the IPSLCM5,
the coherency is weak
and the PC1 and 2 signals are almost in
ohase: the signal is more a standing oscillation
than an Eastward propagating one.
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The tropical tropospheric oscillations in the ESM IPSLCM5
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Composite MJO out of piCtl2
(68 cases out of 1000yrs!).

Big ones propagate properly,
but there are very few!




The tropical waves in the ESM IPSLCM5

USym vs OLR Sym [-15N,15N], NCEP2 and NOAA 1979-2008

Wesiward
[ ||||| T 1 1 T I LI l 3
g | ] Free stratospheric Kelvin
iy
U from 3 o0k . Waves
NCEP : ]
(50hPa) s - ] not so distinct
g | ]
| P
0.01 = SRR — from
.~ the tropospheric
2 i n
3 1t coupled waves
OLR fromg , o[ J 4
NOAA & | E :
- - - -
Q
g ! ] 1
g i | i
L
0‘.01 — IIIII L1 1 1 — —
- N |IIII | L 1 1 i ]
:..\ - - -
8 I - 1
=
S E E
Cohe » E ] :
rency o [ ] ]
g - - i
[ '
0,01 — IIIII L1 1 1 — 1 1 1 IIIIII -

10 11 10
Wovenumber (s) Wovenumber (s)



The tropical waves in the ESM IPSLCM5

U Sym and OLR Sym, PiCtl2 summers of 1800-1999
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But no tropospheric waves
signatures on convection!

A little on precipitations
though, and as for CMIP4



The tropical waves in the ESM IPSLCM5

lag {days)

Composite kelvin in piCtlZz (1800-2000)
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Composite analysis
illustrates better the
structure of the waves

(here at 50hPa, except
for the OLR)



The tropical waves in the ESM IPSLCM5

Weak sensitivity to ENSO! (is there is an ENSO to QBO relation?)

U Sym and OLR Sym, PiCtI2 20 ENSQ- of 1800-2799
Westward

U Sym and OLR Sym, PiCtI2 20 ENSQ+ of 1800-2799
Westword
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