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   JCSDA – The Force Multiplier Bringing Agencies Together

03 Apr 2025
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JEDI

The “Quiet Revolution”
Agencies converging on 
next-generation, 
open-source, unified 
data assimilation

Consortium of Jointness – More science, less redundant work

+ private
+ academia
+ international

Joint Center for Satellite Data Assimilation (JCSDA) 
developer and steward of 

Joint Effort for Data assimilation Integration (JEDI)
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   Overview

03 Apr 2025

The NOAA NESDIS Commercial Data Program (CDP) has enabled access to Spire GNSS-R 
ocean surface winds (OSW) data.  These are converted to JCSDA JEDI IODA format.  

JCSDA will use JEDI Skylab testbed with the JEDI MPAS and JEDI FV3 configurations for 
end-to-end experimentation.

JCSDA has specifically designed for GNSS-R OSW, JEDI configuration files (YAML format).
These provide a user-friendly way to customize quality control procedures and 
observation error assignments, independently of the JEDI source code.

Code baseline and code updates will be publicly accessible via the open source version of 
JEDI on JCSDA GitHub repository.

JEDI Github - jedi-bundle
JEDI Documentation - readthedocs

Recent news (20Mar2025): Weather Company adopts JEDI to improve everyday forecasts

https://github.com/JCSDA/jedi-bundle
https://jointcenterforsatellitedataassimilation-jedi-docs.readthedocs-hosted.com/en/latest/index.html
https://news.ucar.edu/133012/weather-company-adopts-jedi-system-improve-everyday-forecasts
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   Observation Impact Assessment
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Data Assimilation is 
used to evaluate impact 

of observations on 
environmental model(s).

JEDI: 
Configurable 

model-agnostic 
observation operators

right figure:
JEDI trial at high-spatial 
and temporal resolution 

demonstration of:
GOES visible & IR, and 
ground-based RADAR

https://docs.google.com/file/d/1Ua9wQNZuSoZD-QfJMDxID1lKlZTIDWz0/preview
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   SkyLab Experimental Testbed Environment  
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JCSDA JEDI SkyLab is an end-to-end workflow for a cycling data assimilation system.

SkyLab brings multiple model interfaces that are abstracted allowing for generic observation 
operators and solving methods.

JCSDA Skylab diagnostics include the ability to use an 
external analysis as verification.  We routinely use the 
ECMWF ERA-5.

Shown to the right is a verification of a Skylab run with 
JEDI-MPAS, demonstrating GNSS-R OSW data.
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   SkyLab Experimental Testbed Steps
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1. Observation data ingest & processing

2. Compute Observed minus Simulated (OmB) departures

3. Compute DA increment + forecast + observation impact



703 Apr 2025

Data ingest enabled from NOAA, python-based decoder established for JEDI IODA file creation from GNSS-R 
OSW from CyGNSS, Spire and Muon.  Decoders in-place for other NOAA operational observations.

   SkyLab Step 1: Observation Ingest and Processing

JCSDA examined the NOAA purchased Spire OSW dataset (about 6 mos), it was ingested alongside the 
NASA CyGNSS data and other ocean winds such as the EUMETSAT ASCAT scatterometer.
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A combination of passive runs and non-cycling DA (re-initialized for each time) were run over the entire 
dataset.  These helped to establish quality control methods and observation error determination.

   SkyLab Step 2: Compute Observed minus Simulated

JCSDA created a new JEDI observation function allowing the use of the wind direction from the model to 
separate the OSW speed into zonal and meridional components. This provided an end-to-end ability to 
perform the forward operator and adjoints (assuming identity) necessary for variational data assimilation.



903 Apr 2025

A single snapshot of increments from Feb 16, 2024, at 00 UTC for the zonal or eastward wind.

   SkyLab Step 3: Compute DA increment

In-depth examination of the analysis response, and increments (inc) were undertaken to ensure system 
performance.  The final impact system was a 30 km global 3DEnVar using the JEDI-MPAS interface.
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The fit of radiosonde by the cycling system as it evolves shows differing response to the additional data.  
Trials for June 2024 shown above for: control (no GNSS-R OSW), Spire, and Spire+CyGNSS+Muon.

   SkyLab Step 3: Observation Impact

The change in fit of other observations in JEDI Skylab can help determine value to system.
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Forecast impact for June 2025 is shown for three trials with RMSE difference again ERA-5 shown in cell.  
Control (8984c3), Spire OSW (7f8b3d) and NOAA L2 Spire (c04dc3). 

   SkyLab Step 3: Forecast Impact

Forecast impacts to 24-hours for JEDI-MPAS system using ERA-5 as verification baseline.
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   Summary and Conclusions

03 Apr 2025

JCSDA is developing JEDI, a broad cross-functional configurable assimilation system for 
partner applications. 

JEDI SkyLab is used by JCSDA to demonstrate observation behavior and establish pathways 
for current and emerging data to be assimilation (e.g. error estimation methodology and quality 
control approaches).

JCSDA has created ingest pathways for GNSS-R Ocean Surface Wind (OSW) from multiple 
sources the NASA CyGNSS, Spire and Muon Space.

JCSDA has exercised the JEDI-FV3 and JEDI-MPAS interfaces with SkyLab, to develop 
configurations that display positive impact from GNSS-R OSW on environmental forecasts. 

The highly customizable JEDI system as demonstrated with Skylab is being used for a wide-range 
of applications, and provides a user-friendly way to customize quality control procedures and 
observation error assignments, independently of the JEDI source code.
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Questions

03 Apr 2025
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This YAML is the JCSDA JEDI Skylab working 
configuration for Spire OSW assimilation.

   SkyLab Step 3: System Configuration


