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#} Evaluating the Impact of Aerosols on NWP and Subseasonal Prediction
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Experiment characteristics

Climatological 29 Aug 2003-2019
aerosols 26 Aug

EIEOSSASINAEA Direct + Indirect 29 Aug 2003-2019 4
effect 26 Aug
Direct effect only 29 Aug 2003-2019 4

26 Aug

IFS/TECMWF Climatological 1st Sep 2003-2018 5
Direct effect only

NOAA Climatological 1st Sep 2003-2018 5

Direct effect only
KMA Direct + indirect 1th, 9th, 17th, 25th 1996-2016 10
effect** of each month (5 for stochastic * 2

for time varying)

**Control run: GloSea6 + offline oxidants chemistry + 5 mode aerosol scheme
Experiment run: GloSea6 + standard troposphere chemistry + 5 mode aerosol scheme




Ongoing work

Computing statistical scores

correlation between ensemble mean and observations anomalies

standard deviation ratio

bias of the ensemble mean

* 2-meter temperature anomalies

* precipitation anomalies

* surface fluxes anomalies

* surface net downward longwave flux
* surface net downward shortwave flux
* AOD

* Climatic indices
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Questions?
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Bias differences: INT — NOINT
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Correlation between the ensemble mean of members

and

. observed (ERA5 ) 2 -metertemperature anomalies -

60°N

30°N

30°5 |7

60°S [
P

<N .
7 ‘ )

30°N

30°5

7 60°s

180" 120°W 60°W 0° 60°E 120°E 180°

-0.8 -0.6 -0.4 -0.2 0.0 02 04 06 0.8
pearson correlation [-]

180°

30°N

60°N

30°N

30°s5

= 60°5

180°

-0.8 -0.6 -0.4 -0.2 0.0 02 04 06 0.8
pearson correlation [-]

60°N

30°N

30°5

| 60°s

180° 120°W 60°W 0® 60°E 120°E 180°

-0.8 -0.6 -0.4 -0.2 00 0.2 04 06 0.8
pearson correlation [-]

60°N

30°5

-
™ 60°S

180° 120°W 60°W 0° 60°F 120°E 180°

-0.8 -0.6 -0.4 -0.2 00 0.2 04 06 0.8
pearson correlation [-]



Correlation between the ensemble mean of members
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. observed (ERA ) -metertemperature anomalies -
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Correlation between the ensemble mean of  members
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Correlation between the ensemble mean of  members and
observed (ERA ) surface net downward longwave flux anomalies -
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Correlation between the ensemble mean of  members and
observed (ERA ) surface net downward longwave flux anomalies -
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Correlation between the ensemble meanof ¥ members and
observed (ERA ) surface net downward shortwave flux anomalies -
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Correlation between the ensemble mean of members and

observed (ERA ) surface net downward shortwave flux anomalies -
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NASA

ERAS

Precipitation anomaly - September 2018 - Exp NOINT
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Precipitation anomaly - September 2018 - Exp INT
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‘ Conclusions

Aerosol-radiation interaction is, in general, well represented by NWP and
climate models

Subseasonal experiments show improved skill for near surface
meteorological variables

Impressive increase in correlation for surface net downward shortwave and
longwave fluxes anomalies over oceans, especially for weeks 3-4

Improvement in precipitation and temperatures (not shown), especially for
weeks 3-4

Aerosol-cloud interaction is a key process to be modeled in longer
timescales




(@) The WGNE Aerosol project: % ol

GAW Evaluating the impact of aerosols on Numerical
\ Weather and Subseasonal Prediction E—
WGRP.& Sses

For more information visit:
https://wgne.net/activities/on-going-activities/

https://wgne.net/wp-content/uploads/ / /
WGNE_S2 S_GAW_Aer 1 2 2 0 2 0 .pdf
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WGNE Exercme

Scorecard Weekly means - RPSS Scorecard Weekly means - RPSS
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Increased
confidence in the
quantification of

-> improved

observational
records and closure
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Other well-mixed 0.21[0.18 10 0.24]

greenhouse gases
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Stratospheric
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