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A CLIVAR Working Group on Ocean Model Development 
(WGOMD) / Ocean Model Development Panel (OMDP) Effort

NCEP – NCAR re-analysis-based datasets 
(Large & Yeager 2004 & 2009) 

11 manuscripts with 20+ participating groups



These multi-decadal ocean simulations are useful for: 

• Evaluation, understanding, and improvement of the ocean components of 
Earth system models; 

• Investigation of mechanisms for seasonal, inter-annual, and decadal 
variability; 

• Attribution of ocean-climate events; 

• Evaluation of robustness of mechanisms across models; 

• Bridging observations and modeling, by complementing ocean reanalysis 
from data assimilation approaches; and 

• Providing initial conditions for the ocean and sea-ice components of 
coupled Earth system prediction simulations. 







Unfortunately, the Japanese Reanalysis (JRA-55) product has been 
discontinued – the latest month is ~January 2024.

After discussions, ECMWF ERA5 Reanalysis has been chosen as the new 
product for the next generation of ocean – sea-ice forcing datasets. 

Why ERA5?



Required features of a forcing dataset include:
• A trusted reanalysis product.

• Spatial and temporal resolutions of the datasets must be as sufficient as 
possible for forcing high-resolution (e.g., eddying, coastal) ocean and 
sea-ice models. (0.25o and hourly)

• All forcing datasets must be up-to-date / near real time. (daily)

• Going back in time as far back as possible. (1940 – present)

• Buy-in / support / collaboration from the institution producing the reanalysis 
product.

• Institutional commitment for continued production of the reanalysis 
datasets. 

• No redistribution issues.



We will be receiving funding for this effort from the US Department of Energy 
(DOE) and the US National Oceanic and Atmospheric Administration 
(NOAA).

NSF NCAR, NOAA GFDL, and DOE LANL will lead this effort in strong 
collaboration with the OMDP and international ocean modeling community. 

The project aims to follow the approach used in the creation of the previous 
versions of the dataset (e.g., Tsujino et al. 2018), but will address identified 
issues to the extent possible….

Repeating the forcing cycle

In discussions with the CMIP Panel for inclusion of OMIP in CMIP7



Products
Datasets: A complete dataset in netCDF for forcing ocean – sea-ice simulations for the 

1940-present period for use of the world-wide community in their evaluations and 
benchmarking of ocean and sea-ice models.

Scripts and Tools: Open-access scripts and tools (python-based) extendable for use in 
creation of future datasets, for example with ERA-6.

Manuscript: A manuscript describing the dataset and the adjustments used. This manuscript 
will serve as the primary reference for this dataset. 

Possible Additional Products
A consistent land model forcing dataset

Repeat Year Forcing (RYF) dataset

OMIP-Future for O-FAFMIP



Some Known Issues with the Raw ERA5 Datasets

Very Large 10-m Winds: “A few times per year, the 10-m winds become unrealistically large in a 
particular location, which varies amongst a few apparently preferred locations. The largest 
values seen so far are about 300 ms-1. This problem occurs towards the end of the data 
assimilation windows (9-21 UTC and 21-9 UTC) because of an instability in the analysis 
method.”

“From 19 February 2020 
onwards, the ERA5 system 
has examined the 10m wind 
components and if the 
magnitude of either 
component exceeds 50 ms-1, 
then the analysed parameters 
are replaced with the "4v" 
parameters.”

Credit: Tahya Weiss-Gibbons (University of Alberta)



Some Known Issues with Raw ERA5 Datasets

General Warm Bias
There is a net positive heat imbalance in the product that needs to be corrected.

Too warm surface temperatures in the northern North Atlantic / Arctic that result in decline of 
sea ice and very warm ocean surface temperatures. In one effort, the sea-ice largely 
disappeared. Surface temperatures have biases of up to +14C. 

A similar issue exists in the Antarctic, but unclear how far north this issue goes to impact the 
Southern Ocean temperatures and sea-ice. 

Both issues appear to arise from the lack of snow cover assimilation in the ERA5 product. 
Each group has their own way of fixing this issue by reducing surface temperatures in an 
ad-hoc way (?). 
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