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Introduction g Colaboraton . - funtime D%J JEDI-based Observation Processing Application
The Met Office is collaborating with the Joint Center for Satellite Data Assimilation (JCSDA) to S St | = | O s N o
develop a data assimilation system based on the Joint Effort for Data assimilation Integration (JEDI) sl E=h oops ¥ | |ruysencricon

framework (see Figure 1). The system is divided into two components: the JEDI-based Observation EA RO & [  |eorithm 1 | Ql

Processing Application (JOPA), to read, process and quality control both direct and remotely Lol aTas gl | [Srredand — ==
sensed observations, and the JEDI Application for Data Assimilation (JADA), to assimilate the o g ‘ o o
observations both in the global and the regional model configuration, to generate an ensemble of ' | Sancpath ||| SuperObs
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Initial conditions for the next forecast cycle.

For the global model configuration, the currently operational Observation Processing System (OPS) |

is due to be replaced by JOPA at the end of Parallel Suite 47, due to start in summer 2025. This —— =3 5 -
ue to be replaced by JOPA a due to -
decision follows from JOPA having successfully met three objectives: system robustness (measured ;
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against operational-grade benchmarks for HPC tasks runtime and memory requirements); .. ¥ o ¥ , . LFRic nterface
observation capability and scientific quality (produce a neutral impact); system performance g &8 8 2 g:E & 3 Toy model nteface
(process all observations within 15 minutes, see Figure 2) Covariance ile Formats  Observation Operators A nerac
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Figure 1. JEDI-based observation processing and data assimilation system under development at the Met Office
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Figure 2: Total JOPA processing times for all the Figure 3: Number of observations and
atmosphere observation types. Violin plots show the min, number of MB stored every day in the Met
median, max, and distribution of runtimes over a 10-day Office observation data base (MetDB)

period. The red line indicates the required 15-min threshold.

Batch 1

- - - - Testing JOPA against OPS in the global model

Batch 2

Use of a “comparison suite” to read hourly Unified Model (UM) forecasts for the given data assimilation six-hourly
cycle; extract observations from the MetDB, which are fed to both OPS and JOPA; quality-controlled obs are
passed to the currently-operational hybrid 4D-Var data assimilation system (VAR). At least four six-hour cycles
were tested, where JOPA and OPS output, as well as VAR analysis increments from both JOPA and OPS were
compared, for each of these observation types (11 radiance obs types): AMSR-2, AMV, SSMIS, GNSS-RO, |IASI,
ATMS, AOD, Radiosonde, ATOVS, Scatterometer, SurfaceSST, Sealce, SatSST, GMI-low, GMI-high, CrlS,
AIRS, Surface, Aircraft, SatTCWV, GB-GNSS, MWRI, MWSFY3, OceanSound, Altimeter.

A three-month trial was then run for each obs type, where JOPA is used instead of OPS, while all other obs are
processed with OPS, to demonstrate neutral impact for each obs type.

Finally, a set of three-month-long batch trials (see Figure 4), with increasing number of obs types using JOPA,
was run to demonstrate combined neutral impact.

Figure 4: Batches of different obtypes through JOPA
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Figure 5: Score card results (left and mid panels) and forecast fit to observations from “batch 5” trial.
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Future work

Final JOPA tests to replace OPS for the UKV regional model configurations are planned for PS48, scheduled in 2026. A decision was taken, based
on data denial experiments, to focus on exploiting geostationary radiances, particularly from MTG-IRS (see Figure 6), and to remove the use of
|IASI, CrlIS, AIRS, GMI and MWHS radiances for data assimilation in the UKV, while retaining those from MHS, SEVIRI, ATMS as well as GeoCloud
obs from SEVIRI radiance processed into a cloud-fraction column on model levels at each observation location. We will reassess the impact of the
removed instruments in the future (in view of PS50, scheduled for summer 2029) when JADA Regional, based on an Ensemble Kalman Filter, will

be ready for testing.

For the global model, in addition to the porting of data from currently operational instruments to JOPA, we have been monitoring and evaluating the
Impact of NOAA-21 ATMS and CrlIS radiances, as well as geostationary radiances from GOES-19. We are also ready to evaluate the data from the
Flexible Combined Imager (FCI) on Meteosat 12, which may lead to their inclusion in the set of data that are operationally assimilated in the global
model. We have also plans to introduce RTTOV v14 into the operational system.

Finally, we are currently monitoring radiances from the Microwave Radiometer for Arctic Weather Satellite (AWS) mission, precursor of the EPS- _ |
Sterna constellation. We are also starting preparations to monitor radiances from the Hyperspectral Microwave Sounder In Orbit Demonstrator Figure 6: MTG-IRS reconstructed radiances over the UK
at about 1200 cm (8.3 um) from test data and regional

(HYMS IOD) as well as from instruments on board the EPS Second Generation satellites. model domain over the UK (right panel).
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