Impact of Conventional Observations in the analysis and
short-range forecast



Outline

eDegree of Freedom for Signal (DFS) and observation Forecast Error
Contribution (FEC) comparison to highlight poor short-range forecast

performance
e All observing system and in particular conventional observations

e Use of Observation Influence to design the Observation network



Diagnostic tools principle

of for quantifies the number of statistically
independent directions constrained by each observation. The average can
be expressed as Observation Influence Ol — KT

e Forecast sensitivity tool computes the variation of forecast error due to
the assimilated observations: Forecast Error Contribution FEC — K',FcE,d

» Positive variation means forecast error increase

» Negative variation means forecast error decrease
eForecast error is Forecast-Analysis — Analysis is a proxy for Truth
eBias in the Verifying Analysis can mask the observation impact

eBias in the Model can be erroneously interpreted as negative
observation impact

e Metric dependent impact

eLinearity assumption must be applied therefore only 24 or 48 hour
forecast can be examined

eInterpretation of forecast improvement or degradation as depicted by
the tool is Necessary
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and FEC October 2011: Conventional Observations
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and FEC October 2011: Conventional Observations
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and FEC October 2011: Conventional Observations
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U-Comp FEC Conventional above 400 hPa
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U-Comp North America above 400 hPa
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Temp

U-Comp North America 400-700 hPa
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Temp

U-Comp North America below 700 hPa

Pilot

—— FEC

FEC

i

1
AN A Mo LA AR A

—A

SN
|

Ll

|

LA

w1 |

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
212427302 5 8 111417202832620 2 5 8 11141720232629 1 4 7 101316

04 R N N A

[Bsy/r]

N o

'}

A ,HJWU

N
I

T T T T T T T T T T T T T T T T T T T T T T T T T T T
212427302 5 8 11141720232620 2 5 8 111417720232629 1 4 7 101316

0.4
0.8+

[Bxy/r]

—— OBS-AN

—— OBSFG

—— OBS-AN

—— OBSFG

0.4

0.2+

Oct

212427302 5 8 1114172023260 2 5 8 11141720232629 1 4 7 101316

Oct

212427302 5 8 11141720232629 2 5 8 111417720232629 1 4 7 101316

n_used

n_used

AN I'*’\l. INV\;

AT g APV Py RS

]

Y Y

AR

M,

|

M

A

|

W LU TS N L O 7 A W el W

Tanim

b

Oct

212427302 5 8 111417202326209 2 5 8 1114172023269 1 4 7 101316

Oct

212427302 5 8 11141720232629 2 5 8 111417720232629 1 4 7 101316



Temp

—— FEC

U-Comp North America above 400 hPa
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FEC September & October 2011: Monthly Variation
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FEC September & October 2011: Monthly Variation
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FEC October&September 2011: Profiler
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FEC October 2011: Profiler
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Observation Network Design

® Some degree of Observation Redundancy must be assured

® Use the most influential observations to design the observation network

» Observation in data sparse versus observation in data rich

» Observation at the beginning of the assimilation window versus
the end of the window

» Observation in dynamically active areas
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Radiosonde Observation Influence
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Radiosonde Observation Influence
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BUOYS-SHIP Observation Influence
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Summary
eDFS and FEC can be used together to highlight cases of poor forecast

performance. The cause of deterioration should be investigated

ePoor performance of Pilot — Radiosonde at significant levels- has ben spotted
likely due to the way the wind information, rapidly varying with the altitude, is

assimilated
eSmaller Temp performance above 200hPa is likely due to model bias

o|f the observation network needs to be reduced, Observation Influence can be
used to design the alternative network. OSEs can be used to complement the

study



