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NorESM/NorCPM: Norway'’s system for all time scales

We produce reanalysis and deliver operational forecasts (national & international)
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NorCPM1 for CMIP6 DCPP

NorESM1 with ocean initialisation
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What will be NorCPM2 for CMIP7 DCPP?

Blue: highlight changes compared to CMIP6

* Use NorESM2-MM (Seland et al., 2020) with CMIP7 forcings
* 1°in ocean, 1°in atmosphere and improved physics
" more realistic upper-tropospheric meridional temperature gradients
reduced near-surface temperature biases
better simulated extratropical storm tracks
more reasonable blocking frequency
" more realistic AMOC mean state (~21 Sv at 26.5°N)
* EnKF with 40 members and hindcasts with 10 members
* QOcean
* Assimilate T-S profile (CODC, Zhu et al., 2024), and SST (HadISST2+OSTIA, Good et al., 2020)
* Vertical localisation (Wang et al., 2022)



Isopychnal vertical localisation
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It reduces the degradation in the
mid-deep ocean and mitigates
hindcast drift.
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Monthly SST and TS DA: reanalysis sKill
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* The system shows stable performance

* The ensemble system has good reliability (total error ==

RMSE) for SST and salinity profiles




What will be NorCPM2 for CMIP7 DCPP?

Blue: highlight changes compared to CMIP6

* Use NorESM2-MM (Seland et al., 2020) with CMIP7 forcings
* 1°in ocean, 1°in atmosphere and improved physics
" more realistic upper-tropospheric meridional temperature gradients
" reduced near-surface temperature biases
" Dbetter simulated extratropical storm tracks
more reasonable blocking frequency
" more realistic AMOC mean state (~21 Sv at 26.5°N)
* EnKF with 40 members and hindcasts with 10 members
* QOcean
* Assimilate T-S profile (CODC, Zhu et al., 2024), and SST (HadISST2+OSTIA, Good et al., 2020)
* Vertical localisation (Wang et al., 2022)
* Assimilate cycle (daily, weekly, monthly) ?



Testing NorCPM2: daily SST in 2022/23, reanalysis
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Subpolar North Atlantic SST prediction
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What will be NorCPM2 for CMIP7 DCPP?

Blue: highlight changes compared to CMIP6

* Use NorESM2-MM (Seland et al., 2020) with CMIP7 forcings
* 1°in ocean, 1°in atmosphere and improved physics
" more realistic upper-tropospheric meridional temperature gradients
" reduced near-surface temperature biases
" Dbetter simulated extratropical storm tracks
" more reasonable blocking frequency
" more realistic AMOC mean state (~21 Sv at 26.5°N)
* EnKF with 40 members and hindcasts with 10 members
* QOcean
* Assimilate T-S profile (CODC, Zhu et al., 2024), and SST (HadISST2+OSTIA, Good et al., 2020)
* Vertical localisation (Wang et al., 2022)
* Assimilate cycle (daily, weekly, monthly) ?
* Sea initialisation
e Assimilate SIC from 1982 + SIT from 1993 (Williams et al., 2025; 2026)
* Land initialisation
* Soil moisture assimilation from 1980 (Nair et al., 2024) e see talk on Friday
* Atmosphere initialisation
* We will test spectral nudging but likely not ready in time for production




Example of the benefit of sea ice thickness assimilation

It yields improvements in both the Arctic (Williams et al., 2025) and Antarctica (Williams et al., 2026)
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Conclusions

* NorCPM2 (CMIP7 DCPP) features improved model, forcings,
observations and assimilation scheme compared to NorCPM1 (CMIP6
DCPP).

* Pilot test over 1982-2020 show reasonably good performance
(accuracy, stability, reliability).

* Analysing hindcasts over 1985-2015 demonstrates

* Ongoing tests:

* Compare assimilation frequency daily, weekly, monthly.

Looking forward to contributing to CMIP7 DCPP!
We expect the dataset (DCPP-A1) to be available in 04/2027.



Supermodelling - Combining Al & dynamical
downscaling with Earth System model predictions

Chapman et al. 2025
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And beyond NorCPM2, building the prototype of Al-NorCPM
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Al-NorCPM can resolve small scales (eddies, leads, front) while remaining computationally
affordable for global, multi-century simulations (see Poster)
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