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Q What is a Diagnostic Technique?

A diagnostic technique is a technique that helps to
understand  certain aspects.

Here:

A How does the atmosphere (or more generally the
climate system) works?

A What are the origins of problems in our forecasting
system (observations, data assimilation and model)?
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&s Outline

U Numerical experimentation
U Adjoint techniques

U Error backtracking

U Relaxation experiments

U Initial tendency technique (see Mark Rodwell)

U Linear inverse models
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‘{“ Philosophy: Numerical Experimentation

Let 6s change one aspect of the
what influence this change has on the forecast.
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Sensitivity to Horizontal Resolution:
Flow Across Greenland |

T, 95L60 T, 255L60 T,799L60

(a) Stratospheric PT: 20041226 FC+24 (T95) (c) Stratospheric PT: 20041226 FC+24 (T255) (e) Stratospheric PT: 20041226 FC+24 (T799)
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Sensitivity to Horizontal Resolution:
( Flow Across Greenland |l

T, 95L60 T, 255L60 T,799L60

(a) SLP and Turbulent Heat Fluxes: 20041226 12z FC+24h (T95) (b) SLP and Turbulent Heat Fluxes: 20041226 12z FC+24h (T255) (c) SLP and Turbulent Heat Fluxes: 20041226 12z FC+24h (T799)
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&‘ Sensitivity to Model Formulation
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Q Summary: Numerical Experimentation

A Very straightforward to do.

A But it is not necessarily straightforward to find

the Ari ght parametero that, w
gives you the largest impact ( Yexpensive).

A Understanding of the results is not necessarily
straightforward, especially in long integrations.
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Q Adjoint Sensitivity Studies

A Define a forecast aspect or so called cost function J.

A We are interested to know the gradient or sensitivity
of J with respect to initial or forcing perturbations.

A How to determine the gradient without running many
experiments (evaluating all partial derivates explicitly)?
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&A Tangent Linear and Adjoint Models

y; = = (xk) Non - linear model
oy
Ay, ~ Z iAXk Tagent linear model




&* Mean Sensitivity Gradients: D+4 Europe SON 07

Initial
Perturbations

Forcing
Perturbations
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