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GNSS R Ocean Surface Wind (OSW)

Overall, we have found a positive impact of the GNSS-R OSW on the analysis and forecasts. This was
shown by an improvement in the global fit to u- and v-wind and temperature that was greatest outside of
the tropics (even for CyGNSS). Reductions of RMSE for a JEDI-MPAS system against ERA-S are
greatest in the lowest pressure levels and range generally from a 1% to 5% reduction over the control
run. The impact of these observations, particularly the impact on temperature, is expected to be greatly
reduced with the introduction of satellite radiances. Any technological advances to allow the GNSS-R
OSW to retrieve higher wind regimes (above 20 m/s) would also increase their impact. All of these

EmpOwe ring EnVirOnmentaI AnalyS|S factors in this study suggest that the GNSS-R OSW is an observation that would provide benefits to

existing NWP systems. However, care should be taken to ensure the model resolutions are aligned with

The JCS DA'S J EDI PrOJeCt the observed data. Current operational model resolutions finer than 30 km should be suitable for using

The Joint Center for Satellite Data Assimilation (JCSDA) is an interagency partnership dedicated to S /!thout the need for thinning,

advancing research in applying satellite data to operational goals in environmental analysis and prediction.

Within JCSDA, the Joint Effort for Data Assimilation Integration (JEDI) project plays a crucial role. JEDI

involves collaboration between scientists and software engineers to establish a unified data assimilation June 2024 RMSE vs ERA-S
framework, specifically focusing on different components of the Earth system and various applications. The

primary goal of JEDI is to streamline community efforts, enhance efficiency, and facilitate the transfer from region
development teams to operational use. The JEDI framework is known for its versatility, and has been
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Numbers in each cell are values against ERA-5, and colors indicate experiment difference in percent from control
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In pursuit of innovation, the JEDI framework deploys abstracted interfaces over a diverse range of data e e A e o Befode 1;;6;;6 Lete—Loiet——1iete | [idtell Sl Sitell sl
assimilation approaches. This departs from conventional numerical weather analysis and prediction
systems that include proprietary, numerous and disjointed algorithms. The JEDI approach ensures specific TomOITOW |O mICI’Owave SOU nder
configurations and instructions for the system are maintained in yaml control files. This transformative shift .
allows development of new methods and strategies without the need to modify the code itself. It also The JEDI-MPAS 30km global system is also in use to explore Tomorrow.io Microwave Sounder (TMS)
L] L] L] L] L] n L] L] | | n n n n n L] n
provides an exchange mechanism for comparability and integration. Continuously and rapidly developed impact on NWP analysis. At present, we are confirming the forward and adjoint calculations with the
n L] n n L] L ] n
with an agile approach, the dynamic JEDI system enhances operational use and feature design. operators — at this time CRTM-only. As of 01 May 2025, there have been seven successful TMS

launches, with S1 lost mid-Oct 2024 while the rest remain active. Through the USAF CDP, S1 through
S4 have been made available for evaluation: S1 and S2 in Sep-Oct 2024; and S3 and S4 in Jan 2025.

Agile testing

e Continuous process, feedback for each iteration

Evolution of Jo: 2025-01-01T00:00:00Z to 2025-01-31T18:00:00Z

JCSDA is actively examining the performance of the Tomorriow.io Microwave Sounder (TMS). After
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There are residual biases particularly in
channel 7 that we feel may be alleviated with
additional bias predictors. The orbital bias
predictor is a potential additional predictor.

speed. We have evaluated the NASA
CyGNSS mission, Spire via NOAA CDP and
Muon via USAF CDP. An assimilation
pathway that includes an observation
function allowing use of background wind
direction is being used to assess impact on
NWP. The JCSDA has used the NOAA
FV3-LM (linearized model) and NSF NCAR
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Lastly, these trials used a fully ensemble-B
that remains deficient, and though all-sky
scenes are used there is no direct feedback to
the cloud state variables.
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Observation Evaluation JEDI Skylab Exploration

A core function for the JCSDA is the exploration of new and emerging data sources. Rapid prototyping and The JEDI Skylab system is an evolving framework for demonstrating new and
developing strategies for quality control and assimilation can be transferred directly for the benefit of the emerging technologies. The growing capabilities of the system are being
partner agencies. Beyond the demonstration above for the Tomorrow.io/TROPICS Microwave Sounder routinely demonstrated across environmental prediction regimes. The JCSDA has
(TMS) and GNSS-R Ocean Surface Wind (OSW), JCSDA and its partners are using JEDI in other regimes been actively exercising JEDI using Skylab to evaluate the performance of the
besides NWP such as ocean, sea ice, soil moisture, ionospheric observations and many others. The assimilation system and help partners in feature development and integration.
JCSDA has worked to create enhanced the diagnostic and verification packages to allow robust evaluation \We have shown a functional variational bias correction, and the ability to evaluate ;s acknowtedges support and
in both observation space and model space (analyses and forecasts). impact against other observations and an external analysis. — K __ N KK



