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applications in satellite data calibration/validation (cal/val). Improved accuracy of K 2'2 L T TR observed and calculated ORI
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in radiosonde sensor technology (e.g., from Vaisala RS92 to RS41) and through advanced E 0.2 (OBS-CAL) averaged from 14 ' Coballyy ,u@engz,zg"p"’my
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advance which aims to minimize the radiosonde-satellite spatial and temporal mismatch. ° 52 Daytime Vaisala RS41 (b?° '?AOB S e goomaio N bt Sexn
These “dedicated” radiosondes include those from the Department of Energy (DOE) “; 0.0l Iaunc!1es are within 1 hr of o GRUAN processa G i
Atmospheric Radiation Measurement (ARM) sites and research campaigns including trans- = _go : satellite overpasses. Dotted . =
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All of the radiosondes mentioned have been collected and stored (since 2013) in the NOAA Macquarie Isiands
Sounding Products Validation System (NRPOVS, operated at STAR/NESDIS) and Daytime upper tropospheric RS41 humidity observations (without GRUAN processing, not yet "
subsequently collocated with multiple satellite product systems for use in product available) show an improvement over RS92 data (with GRUAN corrections) on the order of 1- ~ N B
assessment and retrieval algorithm development. 2 % RH. The reported RS41 data is found to be consistent with IASI measurements (Sun et al. Figure 11. The Global Climate Observing System (GCOS) Reference Upper Air Network (GRUAN) is
2019). envisaged as a network of 30-40 sites leveraging existing observational networks and capabilities.
As at November 2022, GRUAN comprises of 31 sites, 14 of which have been GRUAN certified.

lrss nedlcated nadlusnnde lallncnes GRUAN is an international observing network for monitoring climate. GRUAN strives to fill major
gaps in the current global observing system by providing fully characterized “reference”
observations. The GRUAN radiosondes provide with uncertainty estimates for each individual
- NOAA Products Validation System (NPROVS) observation. GRUAN products have the quality thus being suited to provide reference standard for

Coast Land Island (Coast) Island (Inland) Ship Dropsonde satellite data calibration/validation. Many of the JPSS dedicated radiosonde are GRUAN processed,
- = effectively expanding GRUAN.
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Where sigma is the uncertainty related to time and
space mismatch, and u, and u, are of variable m, and
m,, respectively.
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‘m]. - mz‘ < k 0 'I' u]. -|- u2 k<1 indicates m; and m, consistency, and 1<k<2

indicates agreement.
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The above formula allows to estimate satellite retrieval uncertainties traceable to GRUAN
radiosondes. “k” measures the comparability of satellite and GURAN profiles. We can estimate
“k” value by assuming collocation error and satellite uncertainty being zeros, which is the
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Supported by JPSS Cal/Val and Dedicated Radiosondes Programs Figure 6. Spatial distribution of JPSS satellite synchronized dedicated radiosonde sites including ship
https://www.star.nesdis.noaa.gov/smcd/opdb/nprovs campaigns and GRUAN. There are ~ 74,000 radiosondes (January 2013 through July 2022), of which, e

26,500 are synchronized (7700 via JPSS/ARM) with satellite overpasses. Half of the radiosondes from
oceanic campaigns are synchronized with MetOp overpasses. Many of these are processed into
“reference” radiosonde (STAR/GRUAN coordination).
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Figure 1. NPROVS provides a centralized “Enterprise (same baseline to assess different systems) ”
strategy for compiling collocations of radiosondes including dropsondes, numerical weather predictionf| . ORA Products Valdation System [PROS)

model (NWP) outputs and satellite atmospheric temperature and water vapor sounding profiles and Coast  land  Isnd(Coas) Isind(and)  Ship Dropsonde
providing assessment. The satellite profiles are derived from different satellite platforms (i.e., NOAA,
NASA, EUMETSAT, and GPSRO; Infrared, Microwave and Radio Occultation) and associated retrieval
algorithms. A single “closest” sounding from each platform (and NWP) is collocated to a given
radiosonde that is within 6 hr and 150 km; this preserves respective product yield tracking.

Figure 7. Dedicated radiosonde launches, funded by NOAA
JPSS, at three DOE Atmospheric Radiation Measurement
(ARM) sites: Southern Great Plains at Oklahoma (SGP),
Northern Slope of Alaska (NSA), and East North Atlanta
(ENA). The Tropical Western Pacific (TWP) site was
decommissioned in October 2014. Two launch configurations

Mumber of collocations: 1406

Figure 12. Collocations of GRUAN radiosondes with satellite products (within 3 hr) for 2013
to 2014 used for the satellite retrieval products assessment. Tropical sea (left), and non-
tropical land (right).
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Figure 13 indicates that all three satellite and NWP retrievals are more comparable to GRUAN for
Figure 8. (Left) Time trajectories of sequential radiosonde launches at SGP targeting for NOAA20. Vertical § tropical sea than for non-tropical land.
black line indicates the NOAA20 overpass time. Time trajectories of synoptic sondes are also included.

Vaisala RS41 includes new sensor technologies aimed at improving measurement accuracy for Composite of 30 pairs of sequential sondes. (Middle) Room-mean-square (RMS) difference of NUCAPS

temperature, humidity and other variables throughout the atmosphere. These include a heated minus radiosonde for atmospheric temperature. (Right) for water vapor mixing ratio (MR) RMS. summar!

humidity sensor to prevent dew or frost formation in clouds and a separate temperature sensor

attached to the humidity sensor. When the humidity sensor temperature differs from the free-air RMS computed using sequential sondes are much smaller than the ones using synoptic sondes, indicating | Racent advances in global radiosonde observations are summarized as beow:

we need dedicated sondes to accurately characterize satellite products. Profiles time-interpolated from
sequential sondes further improve the validation accuracy in the troposphere (figures not shown). More
. NOAA Products Valldation System (NPROVS) v NOAA Products Validation System (NPROVS) studies are need to examine the value of dedicated sondes in validating satellite radiance measurements.

temperature sensor it is simple to express the relative humidity (RH) reading as RH at the free-air temperature. 1. Advance in sonde sensor technology for making more accurate measurements, e.g.,

from Vaisala RS92 to RS41.

comt et fend(Conal)—_send(iandl —_ShoDIOBOM® Lo L land(Cosst)  land(niand)  Shp Diopsonse 2. NOAA JPSS supporting dedicated radiosonde launches covering both land (i.e., ARM

Dust

sites) and ocean (e.g., AEROSE) campaigns.

3. GRUAN radiosondes and particularly GRUAN processed dedicated radiosondes
providing the quality being suited for reference for satellite data calibration and
validation.
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Figure 3. Spatial distribution of RS92 (left) and RS41 (Right).
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