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CMAM-DAS

« CMAM model

— 71 vertical levels with the lid at 95km.
— T47 spectral resolution
 Observations
— surface obs.
— 1000-10 mb: radiosondes, aircrafts,
— 1000- Tmb : AMSU-A, satellite winds
— No observations higher 1mb
« Assimilation
— 3dVAR



Simulation of observations

 Use a free model run as a truth

« Create “perfect obs” at locations of REAL
measurements

« Add random error with std =0,
« Assimilate simulated obs

By definition:

Error(t) = Forecast(t) —truth(t)

To estimate a stationary part of error covariances take samples from a monthly

cycle with assimilation every 6 hours (~120 error samples):

VAR =< (Forecast(t;) —truth(t,))(Forecast(t,) — truth(, N >



A study case:
Assimilation of rounded
‘perfect’ ODbs:

After a month of assimilation
STD (forecast —truth):
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Do new Bg. error variances improve the forecast?

Background error STD for Temperatures (January)

From simulations:
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Background error STD for winds

From simulations:

STD for winds (VV) January
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Global Scores (vertical profiles) against radiosondes
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O-P Scores (time series) against AMSU
(January 2002, North hemisphere)

AMSU-A-7 NOAA-16 Brightness Temperatura

LI e P T T T e i B AT e
2 3 4 5 B 7 8 9 10111213 14 15 16 17 18 18 20 21 22 2 24 25 2 27 28 2 M M

AMEU-A- 8 HOAA-16 Brighiness Tem perature

i 2 3 &« 5 B 7 1§

15 18 17 18 16 ah 21 22 23 24 25 28 37 2 O M M

AMEU-A-9 NDAA-16 Brighinase Tam peratura

E . - . 2 3

T oY ST EE e — T A A =3

1 2 3 4 & B 7 B B 10 17 12 13 14 16 18 17 1B 18 20 21 22 23 34 2% 20 #7 28 @ 3 3
AMBLUA-1D MOAA-16 Brightness Temparature

E-. ; =

B T T R R e M TR T T e T 7 S

1 2 2 4 5§ & 7 @ 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 D8 27 26 29 ®0 ¥
AMBUA-11 NOAA-16 Brightnass Temparature

Eﬂ—\ e e L e e e e, e T e .;\_f:;__:h__\_‘;\f;_a/‘--f',ﬁ_- - - E

1 2 3 & 5§ & T 8 9 10 11 12 13 14 15 16 17 18 18 20 21 23 23 54 55 56 27T 780 23 51 A

AMSBUA-1Z NOAA-16 Brightness Temparature

= T =

e T T T = 7 o=t
= = mim, gl

1 2 3 4 5 B 7 8

9 10 11 12 13 14 15 18 17 18 16 20 21 22 23 24 25 28 27 28 2 5 A

AMWSLEA-13 MOAA-16 Brightness Temperature

Bg. variances from
simulations

Specified in the
CMAM_DAS

Improvement for upper

Ek%#Wﬁ 5
E = - e = T S — T E =
E B - et T =
1 2 a 4 [ B 7 ] 9 19 1M1 12 13 14 16 18 17 16 1§ 20 21 22 Z1 24 26 20 27 28 /89 30 I

A

channels (11-13)



The new error statistics improved the assimilation

« O-P scores against radiosondes are improved

« O-P scores against AMSU-A are improved for upper
channels

« A minimization procedure is now optimized (65 iterations
against 130)

A nice property of the derived error variances: a fast
convergence



How to verify the variances of Observational errors?
the scores with Simulated/real obs (January)

AMSU-A radiosondes
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Forecast errors
(from simulations)

After a month of assimilation
STD (forecast —truth):
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Log divergence power

Log divergence power

Error's spectra
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Log divergent K.E.

Log divergent K.E.

In the troposphere
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temperatures (16 truncated) at 0.012mb

Initial states After 30 days
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conclusion

*We have found that the method of simulations may be very useful in
controlling a DAS

«applied to the CMAM-DAS it brought quite a few interesting results:
» We learned about forecast errors in the system,

*The impact of observational errors is relatively small in the current
system, and the dominating error component arises from the
assimilation method itself

*we also respecified the background error covariances in the system

*We saw the way to verify the observational errors and will, probably
use it to tune the AMSU variances

*we assessed the predictability of the mesosphere and found the scale
dependent limits of the current system to predict the mesosphere

*And we are going to use this method to simulate mesospheric
observations in order to see a possible impact.



