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Aerosols (AOD) and the Global Dust Belt

Aerosols
Black Carbon Dust Sea Salt Sulfate




Current monthly AOD forecasts




Current monthly AOD “forecasts”

Monthly climatological means only

Monthly Climatology of AOD at 550 nm 2003-2018 (January)

Monthly Climatology of AOD at 550 nm 2003-2018 (May)

Monthly Climatology of AOD at 550 nm 2003-2018 (September)
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Monthly Climatology of AOD at 550 nm 2003-2018 (February)

Monthly Climatology of AOD at 550 nm 2003-2018 (june)

. .

aap\,ﬁ’

) _J
o

Monthly Climatology of AOD at 550 nm 2003-2018 (October)

Monthly Climatology of AOD at 550 nm 2003-2018 (July)
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Monthly Climatology of AOD at 550 nm 2003-2018 (November)
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Monthly Climatology of AOD at 550 nm 2003-2018 (August)

Monthly Climatology of AOD at 550 nm 2003-2018 (December)

R \':ﬂﬁ .?

i

St P

0.5 1.0 15 2.0
AOD at 550 nm

T

0.25 0.50 0.75 1.00 1.25 1.50 1.75
AOD at 550 nm

2.00

0.2 0.4 0.6 0.8 1.0 12 14
AOD at 550 nm




3-months ahead AOD model
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Aerosol Optical Depth Data (AOD)
2003—-2025

MODIS
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AOD at 550 nm (Agua-Terra mean)
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22 years
276 monthly means
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Input features (channels

ERAS5 on 5 pressure levels: 1000hPa to 550hPa Lagged by 1 month (t-1)
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TRAIN TEST
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Dust Net Model

No GPU’s
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Results

38 months



Example target month results:

Satellite (MODIS) Climatology
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2 months ahead 3 months ahead
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Temporal MAE comparison: DustTempoNet eMODISeClimatology

DustTempoNet monthly AOD predictions vs MODIS and monthly climatology
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Seasonal density curves per lead head
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RMSE vs monthly MODIS fields (RMSE < 0.07)

AOD:

Lead 1: RMSE vs MODIS (mean=0.066)
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Lead 2: RMSE vs MODIS (mean=0.067)
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60°W 0°

Lead 3: RMSE vs MODIS (mean=0.070)
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DustTempoNet and Climatology 4 errors vs MODIS

1-month ahead

2-months ahead >

3-months ahead

Lead 1: A RMSE, negative = model lower RMSE (mean=-0.002)
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Pearsonsr > 0.64

Lead 1: Pearson r, prediction vs raw MODIS (mean=0.656) D tT m N t .
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Anomaly correlation coefficient

Lead 1: ACC, prediction anomaly vs MODIS anomaly (mean=0.276)
Targets 2022-09 to 2025-10
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Lead 2: ACC, prediction anomaly vs MODIS anomaly (mean=0.219)
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Temporal Absolute Error

Lead 1: monthly AE

—— DustTempoNet AE —==- Climatology AE

—— DustTempoNet AE —== Climatology AE

—— DustTempoNet AE —== Climatology AE




Example: picked month skill June 2025

Lead 1: 2025-06 absolute-error skill, positive = model lower error (mean=0.002)
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