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‘ Suite of NOAA Satellite Sensors for AC

Polar-orbiting satellites: Suomi NPP and NOAA-20

* Trace gases

— Ozone Mapping and Profiler Suite (OMPS): ozone, sulfur dioxide, nitrogen dioxide”,
formaldehyde”

— Cross-track Infrared Sounder (CrIS): carbon monoxide, carbon dioxide, methane,
sulfur dioxide

* Aerosols
— Ozone Mapping and Profiler Suite (OMPS): Absorbing Aerosol Index

— Visible Infrared Imaging Radiometer Suite (VIIRS): Aerosol Optical Depth, Aerosol
Detection, true color RGB, dustRGB

Geostationary satellites: GOES-16 and GOES-17

e Aerosols

— Advanced Baseline Imager: Aerosol Optical Depth, Aerosol Detection, GeoColor,
dustRGB

“research
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‘ NOAA’s National/International Partnerships

With NASA

* NASA launches research miss TEMPO )\ : OAA transitions those capabilities into
operational missions. NOAA GCEELEE=IENEIEE

Monitoring of Pollution
— OMI - OMPS o
— MODIS = VIIRS
— AIRS = CrIS
— Etc.

With EUMETSAT

* NOAA and EUMETSAT have ar
orbits respectively

— 1ASI (9:30 AM ECT) and CrIS
— GOME-2 (9:30 AM ECT) anc
— Etc.

“Mstruments in afternoon and mid-morning

With other international agenci

* NOAA scientists serve as valic

- Ee., GeoKompsat-28 GEM EUMETSAT does fly some advanced

sensors that NOAA has no plans for.
One example is the 3MI polarimeter
slated for Metop-SG series.

so05aBB8B55882

e Access data in near real time
— E.g., Himawari-8 AHI; Senti
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4 Western US fires impacting surface PM, ; concentrations from
August to September 2020

Human exposure to surface PM, ; on hourly time scales can be
examined from geostationary satellites

Current NOAA statistical model (Geographically Weighted
Regression method) that uses ABI AOD does not use aerosol layer
height information

GEO-XO ACX 0,-0, or O, A/B-band absorption features could help
improve the PM,, ; estimates. The valuation studies we are starting
soon will explore this using EPIC/DSCOVR aerosol height
information (as proxy for ACX) to isolate AODpg, from ABI AOD
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— Time series of GOES-17 hourly composite PM, ¢ except the last panel which is the 4p Te
average of all hours (14 to 23 UTC) for August to September 2020
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‘ Gap Analysis of NOAA Aerosol Capabilities

WMO Ranking| Sensor Type

Polarimeters

Spectral

Coverage
VIS-near IR

Capability
Aerosol optical
depth, size,
refractive index,

concentration, and
layer height

Pros

Full aerosol
characterization

Cons

Reduced mapping
capability

Until NOAA plans to launch a Lidar or
GeoXO ACX instrument in 2030s, gaps
in capabilities have to be filled with
synergistic retrievals or with partner
agency satellites

Very High Spectrometers uv Aerosol vertical Aerosol and trace  |[No aerosol optical
Lidars UV-Deep blue profile, gases relevant to air|depth in the visible
VIS-IR atmospheric quality including  [for spectrometers.
UV-VIS composition aerosol layer height |Lidars have limited
spatial coverage
High Leo Imagers VIS-IR Aerosol Optical High spatial No aerosol layer
Depth resolution and full |height and no
Aerosol Type global coverage composition (i.e.,
single scattering
albedo etc.)
Fair Geo Imagers VIS-IR Aerosol Optical High temporal No aerosol layer
Depth resolution height and no
Aerosol Type composition and
only hemispheric
coverage

NOAA'’s current capabilities are
ranked “Fair” or “High”
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‘ Trace Gases: NO,

TROPOMI SNPP OMPS NOAA20 OMPS
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:NO, .

Trace Gases
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Trace Gases: O,, SO,
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Suomi NPP OMPS (50 km x 50 km) and NOAA-20 OMPS (50 km x 17 km) observe total/profile ozone and column
SO,

NOAA-20 OMPS along with CrIS and IASI SO, retrievals support Volcanic Ash Advisory Centers activities

Suomi NPP and NOAA-20 OMPS total ozone products used in annual ozone hole assessments

Pl Larry Flynn
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Total column CO: NUCAPS: 20180720

Monthly mean total colurmn CO: NUCAPS (July + August)

Monthly mean total column CO: TROPOMI (July + August)

' ’ el o ‘ g »& s
) Y — 2
7 e ]

m 8| ]
V)

8
8 0.0 0.3 0.6 0.9 10:2M°Ie:jles c::-z 2.1 2.4 2.7 3.0 0.0 0.3 0.6 0.9 1GL2M°IE:ZES c:-:-z 2.1 2.4 2.7 3.0
C Ty + August
— — e rererrs ebrprerrrEET

l— F Y=1.38X-0.55 - ]

F R=0.87 1140
5:_ RMSE= 0.18 3
~ | Bias= 0.10 4 -
. . =] [ = 3
TROPOMI CO retrievals are in the 5 |
. = 4F E
SWIR whereas CrlS CO retrievals ER: '
= F ]
use MWIR & b E
CrlS retrievals more sensitive to mid- 8 | Enhancedcodue | &
tropospheric CO changes and less 3 2f to fires not 1.
.y S ]
sensitive to near surface CO changes £ | observed by CriS
1E due to lack of 3 2
E sensitivity to near

NUCAPS: NOAA Unique Combined Atmospheric Processing surfacet::Ihanes
System (developed by Chris Barnet now with STC) Ok . .
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ellite, Data, and Information Service

NUCAPS CO (10" Molecules cm™)
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: CH, and CO,

February 2020 Altitude (km)
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CO, (ppmv)
420 425 430 Left panel: aircraft measurements of greenhouse gases made
[CO,] (ppmv) from February 9 — 21, 2020 by UMD (Russ Dickerson) and

NOAA (Xinrong Ren)
Right panel: SNPP CrlS measurements of greenhouse gases
made from February 1 — 29, 2020

Key features in the data:
* In both satellite and aircraft observations, CO, and CH, higher near the surface and lower in free troposphere (> 2.0 km)
» Aircraft observations of CH, and CO, are correlated with good dynamic range from 415 to 430 ppmv for CO, whereas CrlS observations do not

show the variability in CO,
*  SNPP CrlS retrievals are insensitive to near surface changes and are reliant on a priori profile; near the surface, retrievals are as good as a priori

assumptions in the algorithm

NOAA National Environmental Satellite, Data, and Information Service GeoXO ACX Town Hall April 29 2021




GEO-XO AC Capability

* Combination of Imager (AXl), Sounder (AXS), and Spectrometer (ACX) will deliver the AC
Capability
— Current constellation plans place ACX and AXS on the same platform in a Central position

— ldeally, we prefer the ACI to be within 30° or less of longitude separation from AXI to do synergistic
retrievals

— ACX will be part of a constellation of satellite sensors for air quality and atmospheric composition
— UVN and OMPS in polar orbit can cross calibrate ACX as recommended by CEOS ACVC
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