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1. Introduction

Experiment design
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Summer 2020 atmospheric composition events

SIBERIA FIRE

Atmosphere
Monitoring
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p Experiment design

Atmosphere v AOD retrieval assimilated in CAMS:
ks v Used in operational forecast:
= MODIS (TERRA, AQUA; C6.1, DT+DB)
= PMAp (Metop-A,B; v2.1; ocean only)
v’ Tested product: VIIRS
= NOAA EPS product
\ = S-NPP, NOAA20
v = (0.750 km spatial resolution=>superobbing at ~40 km resolution
= yv2rl
v Simulation period: 02 June 2020- 30 November 2020
(evaluation on JJA and SON periods)

v Experiments: impact of assimilating VIIRS
= MODIS+PMAp versus MODIS+PMAp+
= MODIS only versus ‘| o Gpem'CUS & ECMWF




"OUTLINES

‘W | (ocermios  CSECMWF
=— Commission Eurape's eyes on Earth i



{‘,C Comparison of VIIRS and MODIS AOD

Atmosphere Satellite AOD latitude transect (ocean and land) Temporal average

Monitoring
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Impact of assimilation window
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of assimilating VIIRS on analysis
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Global EVALUATION AGAINST AERONET

Global bias
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Regional EVALUATION AGAINST AERONET



Regional EVALUATION AGAINST AERONET
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PM EVALUATION AGAINST AIRBASE(Europe)

PM2.5 bias

15 A
ol NN NN NN L] L] NN
Jul Aug Sep Oct Nov Dec Jan
2020 2021
(P, : MODIS, PMAp VRN G .
B o (ocemicss ESECMWF

(Pp\y : MODIS, PMAD, VIIRS
P, : VIIRS only (anchor SNPP)
P\ : MODIS only (anchor AQUA)




1Conclusion

onclusions

‘W | (ocermios  CSECMWF
=— Commission Eurape's eyes on Earth i



,

©

Conclusions

atmosphere v VIIRS versus MODIS AOD within CAMS

Monitoring

* Overall good consistency between VIIRS and MODIS
o VRS <« MODIS over ocean background and dust outbrealk in the Atlantic
* VIIRS>MODIS over biomass burning regions

v Impact of assimilating VIIRS
* Lower increment over ocean and mid-Atlantic dust outbreak
* Higher increment over biomass burning regions

v Impact on the forecast
* Positive impact on AOD forecast: reduction of bias, particularly for Europe and
desert sites
e Mixed results for PM2.5
* US, China: low impact
* Europe: mixed results
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SATELLITE AOD USED IN CAMS

- Monitoring

Products used in operational assimilation Monitored/tested new product
> MODIS
* AQUA, TERRA
« C6
* DB+DT product
« 10km » NOAA-EPS VIIRS
: #i?:n?:: ocean « NOAA-20 and S-NPP
* V2rl

* Spatially constant obs error

0.750m

Land and ocean
Superobbing

Pixel-level observation error

Y.
)
<
>
©
°

* METOP-A,B,C
*  From GOME-2+IASI+AVHRR

+ V21

*  40*10 km

* Assimilated over ocean only
* Thinning

* Pixel-level observation error +inflation
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mm-m_ VilRs PMAp

PMAp, MODIS - 47r3 Anchor: TERRA and AQUA Bias Corrected
47r3

PMAp, MODIS, 47r3 Bias Corrected Bias Correction : SNPP, Bias Corrected
VIIRS-47r3 Anchor: NOAA20

VIIRS only-47r3 47r3 NO Bias Correction : SNPP, No

Anchor: NOAA20

MODIS Only-47r3 47r3 Bias Corrected : TERRA, No No

Anchor: AQUA
PMAp, MODIS-48r1 48rl Anchor: TERRA and AQUA No Bias Corrected
PMAp, MODIS, 48r1 BC Bias Correction : SNPP, Bias Corrected
VIIRS — 48r1 Anchor: NOAA20
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PM EVALUATION AGAINST AIRCHINA

" ocphere PM2.5 PM10
Monitoring ‘
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