SatCORPS Satellite-Derived Cloud and Radiation Properties Derived for ARM Domains
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Introduction

The NASA Langley SatCORPS (Satellite Cloud Observations and
Radiative Property retrieval System) team routinely produces large-
scale satellite-derived cloud and radiation parameters covering ARM
fixed and Mobile Facility sites. Near-realtime datasets are made
available to support field campaigns and upon request. The products
enhance the sites’ localized ground-based measurements, providing
wide areal context and information (such as BB TOA Fluxes) needed
to support cloud modeling, radiative closure studies and other
efforts. Results are compared with ARM ground-based
measurements and other data to evaluate consistency.
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Recent Improvements

Improved Diurnal TOA Fluxes

Step 1: Apply standard NB-BB coefs to pixel-level imager data
Step 2: Normalize pixel-level fluxes to Ed4 CERES hourly
A) Aqua SSF1deg (SW or LW) or B) SYN1deg (SW) flux product
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Sources for NB-BB fits (used in Step 1)
(1) GOES/CERES Terra NB-8B Fits (Khaiyer et al, 2012)
(2) AVHRR-CERES Aqua NB-BB fits (Minnis et al, 2016)

* new LW NB-BB method includes WV channel

(3*) MODIS-CERES Aqua 2channel (WV & IR) NB-8B fits
(after Doelling et al, 2016)
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Cloud Mask

SatCORPS v4.2 Improvements

+ Updated visible calibration

« METEOSAT-10 cloud mask improvement
(increased aerosol sensitivity)

+ TOA clear-sky temperature improvements,
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yielding better retrievals
+ Improved phase detection in GOES, METEOSAT
« Greater inter-satellite consistency

CERES SSF1deg Aqua Flux (W/m?)

CERES SSF1deg Aqua Flux (W/m?)

NASA Langley ASR/ARM Support webpage

http.//satcorps.larc.nasa.gov and click on ASR link asm
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GEO Fluxes vs Ed4 CERES SYN1deg
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Initial GOES-16 processing
§¥Used Himawari-8 cloud mask
» -

Updated GOES-16 processing
Improved ¢loud mask

Recently Delivered Datasets
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Summary

Satellite-derived cloud and radiation parameters: ARM fixed sites, AMF campaigns
+ ARM SGP, ENA, NSA, AMF campaign support: MICRE, MARCUS (current); ACE-ENA, LASIC (recent)
« Typical data processing and delivery within 1-3 month (some latency required to incorporate CERES observations)
+ Real-time cloud product imagery always available, R/T data products upon request
+ Pixel-level, gridded datasets available from NASA Langley website and ARM archive (missing periods being filled in)
« Single grid (10/20 km) centered on groundsites also available
+ Recent additions to ARM archive:

o Near-realtime ENA & LASIC (METEOSAT-10), MICRE (Himawari-8), SGP (GOES-13)
o NOAA-19 AVHRR (Minnis, Bedka et al 2016), subsetted for BAECC, AWARE, NSA (2010-2016)

+ MODIS-derived cloud/radiation retrievals over polar sites available upon request
« Recently reprocessed SatCORPS v4.2 datasets: SGP (2004-15), GO-AMAZON (2014-2015), ENA (Sep13-17)
o will be finalized/delivered soon; more in progress

Cloud retrieval, aerosol retrieval & TOA flux algorithm improvements ongoing

~ GOES-16 operational for SGP; SatCORPS products reasonable but work in progress to address striping, calibration problems
TOA to method to CERES (removes diurnal bias)

o LW flux (2 channel NB-BB LW it (6.7 & 11 um) normalized to CERES  -simier o Dosling et a1 2016

o SW flux diumnally normalized to Ed 4 CERES SYN1deg product Appid to ENA reprocess it i process of evaluation/finazotion

+ New surface skin temperature retrieval (VZA correction, Scarino et al, 2017) and clear-sky info implemented for GOES-16

* Flux

GEOSTATIONARY SATELLITE AEROSOLS (LASIC AMF)

derived cases show bias vs MODIS Aqua 3km AOD.
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Work is ongoing to update Met-10 LUT:

Tuning to MODIS AOD can lead to better product.

Preliminary METEOSAT-10 Aerosol Optical Depth (A0D) derivation
uses LUTs derived from COART (given viewing geometry, wind
speed, GEOS:5 aerosol types). Selected Jun-Sep 2017 MET-

Initial GOES-16 results over SGP at 4km resolution. Near-realtime processing over ARM domains supported upon request
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Comparison of SatCORPS v4.2 daytime 100% warm cloud METEOSAT-10
derived LWP (SZA<70), with MWR 3ch-derived values for 2016, over Azores.
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Validation with ARM
ENA 2016 LWP Comparison
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Comparison of SatCORPS v4.2 warm cloud METEOSAT-10 derived Cloud Base Height
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