A New Generation of GMAO Apps in Google Earth Engine
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Earth Engine Apps

GEOS-CF Air Quality Data Explorer

The GEOS Composluon Forecastlng (GEOS CF) sys\em
p global dil

at 25 km2 i ThIS data

exploratlon tool allows you to view global GEOS-CF products
and make simple visualizations. Below you may select a
chemical species, a region of interest, and a start date.

Please select a chemical species
NO2 &

Please select a region ("Custom’ region will set the area of
interest geometry to your current window extent.):

Selecta Region &

Please select a date. This date will be a start date for the 5
day timeseries below. Visualized chemical species will show
mean concentrations for this selected day.
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Downscaling using CF Ratio

[rhe downscaling tool shows a higher resolution view of
surface level NO2. These data are estimated by multiplying
observations of NO2 from the TROPOMI instrument by a ratio
of surface level NO2 and tropospheric column NO2 from
GEOS-CF model data.

View Estimated Surface NO2

Downscaling over San Francsico using a
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Selecta Region &

Please select a date. This date will be a start date for the 5
day timeseries below. Visualized chemical species will show
mean concentrations for this selected day.
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Downscaling using CF Ratio

The downscaling tool shows a higher resolution view of
surface level NO2. These data are estimated by multiplying
observations of NO2 from the TROPOMI instrument by a ratio
of surface level NO2 and tropospheric column NO2 from

Mani GEOS-CF model data.

View Estimated Surface NO2

J Downscaling over San Francsico using a
© . Regression Model

Downscaling can also be achieved via the machine learning
i functions which are built in to Google Earth Engine. This
= version of the downscaling tool also produces a surface level
estimate of NO2 concentrations, but it does so by selecting a
random sample of points within the selected geometry and
the building a machine learning model to predict tropospheric
column NO2. A surface prediction is then produced using the
same ratio method shown in the "Downscaling using CF
Ratio" section of the data explorer tool.

View Estimated Surface NO2
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Since the autumn of 2022, high frequency GEOS Composition Forecast (GEOS-CF) data has been ingested into the Google Earth
Engine data repository. Using ratio techniques and a machine learning regression algorithm within the Google Earth Engine code
editor, an example application, called the GEOS-CF Data Explorer, has been developed to fuse GEOS-CF surface level NO, data with
TROPOMI column NO, observations. The open accessible tool can be used to visualize mean daily surface-level NO, as seen in the
left image. The tool can also generate high-resolution (1km?2) surface NO, maps on demand and in near real-time, as seen in the

image on the right.

GMAO

Global Modeling and Assimilation Office
gmao.gsfc.nasa.gov
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