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Vertical resolution in ERA15 and ERA40

*ERA1S5: 31 levels *ERA40: 60 levels
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The ECMWF model for the
stratosphere/mesosphere

Radiation
Gravity wave drag parametrization
— orographic gravity wave drag
— No parametrization of gravity wave drag from other sources (i.g. convection)
— Rayleigh friction on zonal wind in upper stratosphere/mesosphere
Methane oxidation
Ozone model (advection + chemistry (MJtJo France))
Dynamics
— semi-implicit semi-Lagrangian two-time level scheme
— cubic finite elements in the vertical
— increased horizontal diffusion in uppermost levels (simple sponge)
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Cubic finite element scheme for the vertical
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zonal wind u [m/s]
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ERA40 vs ERA1S5:
Zonal mean zonal wind at 10hPa
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ERA40 vs ERA1S:
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ERA40 vs UKMO:
QBO and Semiannual Oscillation (SAO)

ERAAD: ZOMNAL MEAN ZONAL WIND U [m/s]

Mz 36,5543 Min -70.5351 Latituda= 0 dag
TETE TR TR NIRRT TIRTRTRRTEN

- ! " Ll
GLEARLEGR1RS
ER! |‘ 1 '\.-iw\’ 4 L) ) Il s A 8L
E l\ku... u Ry, | \J \.A'(
& o . i L
g L E
1og e B
L e L LA LA L LA LA L AR AR UAJARAL DA LA
1987 1988 1989 1950 1991 1992 1993 1994 1995 1996 1997 1998
. UKMO Assimi ed Data Y PO i OO
1 - A [PRAL s L ] 3
} W) | "
. i & \
g \uf ! f
= 3 \ h ‘ 3 E
P S W g ¢
3 [}
'”””E T T T T T T I T
May 40,8529 Min 56,9154 1992 m;gga 1994 1995 1996 1997 1938
-40 2 o 20 40
e I T I I
50 a0 -10 10 30 5

ERA40 compared to observations
at Singapore Station

Zonal Wind at 7ThPa

10
30
20 s . 1
= % ol A
= 10 i 1 4
£ : =
= o bd L
E -10 < T\/ )
= T |
g 20 T 8
g
.
—30 e ]
40 : ——— ERAA40: zomnal mean u 4
- = Obs at Simgapore
_so . L N A
1989 1990 1991 1992 1993 1994

time (start of year)

Zonal Wind at ShPa

zonal wind u [m/s]

ERAA40: conal mean u
4= Obs at Singapore

1989 1990 1991 1992 1993 1994
time (start of year)

336



UNTCH, A.: THE STRATOSPHERE IN ERA-40

QBO in ERA40: horizontal structure

ERA40: Zonal wind u [mfslwat 5hPa (average for Dec. 1991)
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ERA40: Zonal wind u [m/s] at 10hPa (average for Dec. 1991)
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QBO in ERA40

time-latitude sections at 10 and 30 hPa
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ERA40: time-latitude sections of
SAO and QBO
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Sudden Stratospheric Warmings in ERA40 and ERA15

ERA40 vs ERA1S:
Sudden Stratospheric Warmings
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ERA40 vs ERA1S5:
Mean Error in 10hPa T
verified against radiosondes in NH
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Wavenumber 2 sudden stratospheric warming
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Summary

» Tropical winds in the stratosphere:
— The QBO in ERA40 is much more realistic at 10hPa than in ERA1S.
— At 30hPa and below it is very similar to ERA15.

— Above 10hPa ERA40 has stronger westerlies than the UKMO analysis, but
they agree remarkably well with the radiosonde observations at Singapore.

* Sudden stratospheric warmings are very similar in ERA40 and ERA1S, even at
10hPa, the top of the ERA15 model.

*  Much more validation is required in the stratosphere above 10hPa.
» Independent conventional observations like rocketsonde data are needed for
this purpose.
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