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Abstract. Notes on how to preprocess and prepare JRAS55-do surface atmospheric data sets for MOMS ocean-sea-ice simula-

tions.

1 JRAS55-do dataset

JRAS55-do (Tsujino et al., 2018) is a surface dataset for driving ocean-sea ice models and used in phase 2 of OMIP (OMIP-
2; Griffies et al., 2016). JRAS55-do corrects the atmospheric reanalysis product JRA-55 using satellite and other atmospheric
reanalysis products. The merits of JRAS55-do are the high horizontal resolution (~55 km) and temporal interval (3 h). JRA55-do
can suitably replace the current CORE/OMIP-1 dataset (Tsujino et al., 2020).

The JRAS5-do datasets (Table 1) are downloaded from input4MIPs and any update from:

https://climate.mri — jma.go.jp/pub/ocean/JRAB5 — do/.
Presently, v1.5.0 covers the period 1958 to 2022.

2 Preprocessing of JRASS5-do dataset

All forcing files are yearly, from 1958 to 2022. In order to produce a single file for each surface forcing variable we need to:

1. Padding: [optional] padding is necessary when using single files as it includes on each file the last and first time step of

the previous and next year, respectively. This is done using the routines in
/pad_JRA_main.

2. Concatenation: next we concatenate all years into a single file with the NCO command ncrcat. I have found that the CDO
commands mergetime and cat would modify the metadata for variables and axes causing the FATAL error:

“friver / couldnt recognize axis atts in time_interp_external”.

3. Edit the attributes: the model might crash because mpp_io_read.inc returns a FATAL error:
“VAR ATT too long”.

In this case modify the attributes with nco:



ncatted —h—0—ahistory,,d,,name_of_file.nc
4. The required surface forcing files are:

25 — JRA_ps1.1958_2022.nc
— JRA_tas.1958_2022.nc
— JRA_huss.1958_2022.nc
— JRA_uas.1958 2022.nc
— JRA_vas.1958_2022.nc
30 — JRA_rlds.1958_2022.nc
— JRA_rsds.1958_2022.nc
— JRA_prra.1958_2022.nc

— JRA_prsn.1958_2022.nc
2.1 Interpolation of files

35 Some of the forcing fields, and the SSS restoring field, need to be interpolated onto the model grid.

1. SSS: Sea surface salinity is restored to the JRA field:

sos_input4MIPs_atmosphericState OMIP_MRI — JRAB5 —do—1—-5—0_gr 195501 — 2012 — clima.nc

(a) SSS is interpolated using the routines in
/0M4_025_salt_restore including interp_and_fill.py.
40 Necessary input are ocean_hgrid.nc and ocean_mask.nc.
(b) The model might crash because mpp_io_read.inc returns a FATAL error: “VAR ATT too long”.
In this case modify the attributes with nco:

ncatted —h—-0-—ahistory,,d,,salt_sfc_restore.nc

ncatted —h — 0 — a comment,,d,,salt_sfc_restore.nc
45 (c) The sea surface salinity restoring file, with variable salt is:

— salt_sfc_restore.nc

2. friver and licalvf: Both liquid and solid runoff are regridded on the model grid.

(a) (optional) First, both variables are padded.
(b) Then, friver and licalvf are regridded using the routines in
50 /0M4_025_runoff including regrid_runoff.py.

Necessary input are ocean_hgrid.nc and ocean_mask.nc.



(c) kshedstrom@alaska_edu suggested to modify both variables by remove NaNs (with xarray

deleting the _FillValue attribute as FMS would not accept it.
I have found this would cause the model to crash with a FATAL error:
55 “friver / couldnt recognize axis atts in time_interp_external”.
(d) Finally, both variables are concatenated into a single file with the NCO command ncrcat:
— JRA_friver.1958_2022.nc

— JRA_licalvf.1958_2022.nc

Table 1. JRA-55 based surface dataset for driving ocean/sea-ice models (JRA55-do)

:.£fillna(0)) and

variable  long name units frequency  nominal resolution
uas eastward near-surface (10m) wind speed [ms™!] 3hr 50 km
vas northward near-surface (10m) wind speed [ms™!] 3hr 50 km
tas Near-Surface (10 m) Air Temperature [K] 3hr 50 km
huss Near-Surface (10 m) Specific Humidity 3hr 50 km
psl Sea Level Pressure [Pa] 3hr 50 km
rsds Surface Downwelling Shortwave Radiation [Wm™?] 3hr 50 km
rlds Surface Downwelling Longwave Radiation [Wm~2] 3hr 50 km
prra Rainfall Flux [Kgm~2s71] 3hr 50 km
prsn Snowfall Flux [Kgm~2s71] 3hr 50 km
friver Water Flux into Sea Water from Rivers (liquid water runoff)  [Kg m 2571 day 25 km
licalvf  Land ice calving flux (solid ice runoff) [Kg m 2571 day 25 km



60

65

70

75

References

Griffies, S., Biastoch, A., Boning, C., Bryan, F., Danabasoglu, G., Chassignet, E., England, M., Gerdes, R., Haak, H., and Hallberg, R.:
Coordinated Ocean-ice Reference Experiments (COREs), Ocean Modelling, 26, 1-46, 2009.

Griffies, S. M., Danabasoglu, G., Durack, P. J., Adcroft, A. J., Balaji, V., Boning, C. W., Chassignet, E. P., Curchitser, E., Deshayes, J.,
Drange, H., Fox-Kemper, B., Gleckler, P. J., Gregory, J. M., Haak, H., Hallberg, R. W., Heimbach, P., Hewitt, H. T., Holland, D. M.,
Ilyina, T., Jungclaus, J. H., Komuro, Y., Krasting, J. P,, Large, W. G., Marsland, S. J., Masina, S., McDougall, T. J., Nurser, A. J. G., Orr,
J. C., Pirani, A., Qiao, F., Stouffer, R. J., Taylor, K. E., Treguier, A. M., Tsujino, H., Uotila, P., Valdivieso, M., Wang, Q., Winton, M.,
and Yeager, S. G.: OMIP contribution to CMIP6: experimental and diagnostic protocol for the physical component of the Ocean Model
Intercomparison Project, Geoscientific Model Development, 9, 3231-3296, 2016.

Tsujino, H., Urakawa, S., Nakano, H., Small, R. J., Kim, W. M., Yeager, S. G., Danabasoglu, G., Suzuki, T., Bamber, J. L., Bentsen, M.,
Boning, C. W., Bozec, A., Chassignet, E. P., Curchitser, E., Boeira Dias, F., Durack, P. J., Griffies, S. M., Harada, Y., Ilicak, M., Josey,
S. A., Kobayashi, C., Kobayashi, S., Komuro, Y., Large, W. G., Le Sommer, J., Marsland, S. J., Masina, S., Scheinert, M., Tomita, H.,
Valdivieso, M., and Yamazaki, D.: JRA-55 based surface dataset for driving ocean—sea-ice models (JRA55-do), Ocean Modelling, 130,
79-139, 2018.

Tsujino, H., Urakawa, L. S., Griffies, S. M., Danabasoglu, G., Adcroft, A. J., Amaral, A. E., Arsouze, T., Bentsen, M., Bernardello, R., Bon-
ing, C. W,, Bozec, A., Chassignet, E. P., Danilov, S., Dussin, R., Exarchou, E., Fogli, P. G., Fox-Kemper, B., Guo, C., Ilicak, M., Iovino,
D., Kim, W. M., Koldunov, N., Lapin, V., Li, Y., Lin, P., Lindsay, K., Liu, H., Long, M. C., Komuro, Y., Marsland, S. J., Masina, S., Num-
melin, A., Rieck, J. K., Ruprich-Robert, Y., Scheinert, M., Sicardi, V., Sidorenko, D., Suzuki, T., Tatebe, H., Wang, Q., Yeager, S. G., and
Yu, Z.: Evaluation of global ocean—sea-ice model simulations based on the experimental protocols of the Ocean Model Intercomparison

Project phase 2 (OMIP-2), Geoscientific Model Development, 13, 3643-3708, 2020.



