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Physical Introduction

» Mineral dust can make up to 35% of the
continental aerosol mass of particles <10
microns or less.

* Dust can be emitted from many sources,
including both natural and anthropogenic
sources

 Impacts hurricane formation, human health
and activities and local weather.

* Desertification due to climate change has
increased the need for adaptability and
improving physical parameterizations of
climate models

https://worldview.earthdata.nasa.qgov — MODIS Corrected
Reflectance
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https://worldview.earthdata.nasa.gov/
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Model Introduction - GOCART S
Assimilated methods involve combining both éﬁ% UIFCW 2023 :
calculated and measured data to better
characterize the meteorological parameters.

* The GOCART (Global Ozone Chemistry Aerosol Radiation and

Transport) model is a widely used scheme.
* It is used in the aerosol module of GEOS, which produces MERRA-2

reanalysis as a product.
»/ MERRA-2
/ G ,,,,,, /_> I— Reanalysis
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Model Introduction - GOCART o ?.
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Figure 1. Relationship of threshold friction velocity (U})
to particle diameter (D) dotted curve: from Jversen and
White expressions (4) and (5); solid curve: from equations
(6) and (7).

B. Marticorena, G. Bergamett, 1995
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GOCART uses 10m wind speeds, Ut, and a source function

to calculate the vertical flux of gssd sunction ()
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Chin et al., 2004
Colarco et al., 2010
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* FENGSHA, which is mandarin for
wind blown dust, is operationally used

2
in the UFS-Aerosols and GEFS v13 F = aAS B 3 1 — Ut
applications as well as the GOCART2G = a Uy

9 Uyt
components and was developed at
NOAA ARL. a is the vertical to horizontal flux ratio,

* Instead of threshold friction velocity
being dependent on particle size,
FENGSHA utilizes soil composition to
predict the total saltation flux.

u.; is the surface friction velocity, and
u., is the threshold friction velocity

S is the soil erosion potential and source,
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The goal of this study aims to better understand the limits of
current parameterizations of surface wind speed and dust
emissions while quantifying sub-grid variability, trends, and
\_ cycles of surface wind and dust emission. Y,

* Aerosolized dust and dust emissions are vital to understanding the Earth’s climate system, with the
uncertainty in surface wind speed being one of the main sources of error in quantifying dust emissions.
* It is important to evaluate how well winds are represented in the model to better represent how dust is
emitted, transported, and deposited as well as the long-term variability, sources of dust, and diurnal

dust cycles.
* To better quantify how surface winds propagate to differences in model versus measurement dust

emissions.



The W.LIN.D. Study

Wind Observation Evaluation
Identify Wind Seasonality, Diurnal Cycle, and Long-term Variability
|nvestigation of Sub-grid Surface Wind Variability

Dust Emission Impacts from Surface Wind Speed Differences
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Wind Observation Evaluation

* Data points from ISD and MERRA-2 are . S/"csi;ece; oeers
aligned in space and time. R
* The NOAA Integrated Surface Database

(ISD) is a collection of meteorological sites
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.. 20 Year Comparison of Time-Correlated 10m Wind Speed at ISD Station #40356099999 .. 20 Year Comparison of Time-Correlated 10m Wind Speed at ISD Station #40416099999
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Stations with data spanning 2 decades (2001- 2020)
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Conclusions & Future Work



_®

Conclusions & Future Work ) -
4@ UIFCW 2023 *°

¢/' A UFS Collaboration Powered by EPIC

* This proposed study will strive to understand if dust emission difference driven by
wind differences is a global or local bias by comparing to a different dust source
regions of the planet - the American Southwest, the Sahara Desert, the Gobi Desert.

« Comparisons with a different schema of dust models is also proposed in order to find
out what parameterizations may work best in a climate ready future.

 There are opportunities for sub-grid case studies. Using this approach within deserts
to identify local discrepancies, and global intercomparisons of systematic issues
within the model parameterizations will be identified.

 Additionally, a comparison with in-situ measurements of dust flux ispossible!

Have an in-situ data set you’d like to share?
Please fill out this google form!
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