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- Motivations;

- Synoptic overview 7-10 February 2001;

- 3-day operational forecast performance;

- Sensitivity analysis (the key analysis error algorithm);
- Improvements from the new 3D-Var;

- Comparison between analysis differences and key
analysis errors;

- Conclusions.
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Motwatlons to develop a sensitivity analyé’is system
| based cmr—«the adjomt model

- =y

-The adjoint model provides an efficient way to calculate
the sensitivity of a measure (e.g. a forecast element) with
respect to initial conditions or model parameters;

- In particular, the most rapidly growing structures of
the analysis errors can be identified;

- It is also an ideal framework to validate tangent linear and
adjoint models before their use in 4D-Var.
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Some facfs about the wmter Sterm. that hit
eastern Canada on 10 February 2001
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“1) Winter Stm'ms und Trufﬂc Chﬂm‘

On February 10, a freezing-rain storm slammed into Southern Quebec
contributing to traffic accidents that took the lives of six people. Strong
winds gusting as high as 120 km/h left 300,000 Quebecers without power.”

David Phillips
CMOS, Bulletin, April 2002

] - The 3-day forecast from the operational global

forecasting system was particularly poor;

| - The public forecast issued for the Montreal area the morning
of 7 February mentioned only period of rain or snow;

- We then found that this case was particularly sensitive
to initial conditions.
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- Direct assimilation of temperature and surface pressure
from radiosonde data, as opposed to geopotential heights;

- Observations from dropsondes;
- Temperature data from aircraft;

- Additional lower-peaking TOVS channels;

o
- A new variational quality control.
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The key analysis error algorithm was able to locate the main
area of analysis errors responsible for the forecast failure;

The algorithm was able to extract the component in the
new 3D-Var responsible for the forecast improvements;

- Although 8X" is three times more energetic than 8X° , only
13% of 8Xx¢ projects onto 8X° . We showed that this small
component of 38X is however responsible for most of
the improvements.
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