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Abstract This study aims to assess the performance of climate prediction systems around the
world, and understand objective seasonal prediction skill of KMA’s GloSea6. Using the 2023
hindcast verification values provided by the WMO Lead Centre for Long-Range Forecast (LC-
LRF), we analyzed the skill in the global, East Asia, and European regions. The differences in
prediction skill and RMSE between GPC (Global Producing Centers) were very small in this
challenging area. Overall, GloSea6 showed the best ACC across variables and periods. Operat-
ing this outstanding climate prediction system not only ensures the provision of the best fore-
casting services but also offers excellent research and development tools. This result also
suggests that seasonal forecasting requires different strategies against short- to medium-range
forecast to account for climate prediction sources and reduce uncertainties. The skill differences
between GloSea6-Seoul and GloSea6-Exeter, especially in high latitude, could be due to differ-
ences in snow and soil temperature initialization. Understanding these differences is important
for future prediction system development. GPCs that use atmospheric only models instead of
coupled, showed the limitations for seasonal predictions. Systems developed a relatively long
time ago tended to perform low, suggesting that continuous improvements and upgrades are
important. Among variables, SST showed the best prediction skill with the lowest RMSE. Tem-
perature and pressure variables showed practical skill levels, around 0.5. We aimed to quantita-
tively assess the skills of climate prediction systems, and this assessment can guide the
improvement and development of future systems and serve as a reference.
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Table 1. System information of GPCs for LC-LRF as of 2023.
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Fig. 1. Global prediction skills (ACC) of 13 LC-LRF GPC’s averaged by all four seasons and 6 variables (T2M, T850, MSLP,

7500, PRCP and SST).
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Fig. 2. Seasonal prediction skills (ACC) of 13 LC-LRF GPC’s averaged by all four seasons and 6 variables for Global (top),

East Asia (middle). From the left, MAM, JJA, SON and DJF.
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Fig. 3. Prediction skills (ACC) of 13 LC-LRF GPC’s for each 6 variables (T2M, T850, MSLP, Z500, PRCP and SST) for
Global (left) and East Asia (right).

Table 2. Averaged prediction skills of top 30% (4 GPCs), top 50% (7 GPCs) and medium (7" GPC) for Global.

T2M T850 MSLP 7500 PRCP SST
Top 30% 0.47 0.44 0.44 0.52 0.25 0.61
Top 50% 0.46 0.42 0.42 0.51 0.24 0.58
Median 0.43 0.41 0.38 0.49 0.21 0.54
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Table 3. Same as Table 2 but for East Asia.

A 97 A% - olxg - AEE - olgul - o BF - AFA s - UAY - A m

T2M T850 MSLP 7500 PRCP SST
Top 30% 0.42 0.45 0.47 0.52 0.23 0.59
Top 50% 0.41 0.43 0.44 0.51 0.22 0.56
Median 0.36 0.42 0.39 0.49 0.20 0.51
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Fig. 4. Global RMSE of 13 LC-LRF GPC’s for each 6
variables (T2M, T850, MSLP, Z500, PRCP and SST).
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Fig. 5. ROC score of 13 LC-LRF GPC’s for T2M (upper)
and PRCP (bottom) forecast from 2016 to 2023 (Orange:
GloSea6-Seoul, Green: GloSea6-Exeter, Gray: Other centres).
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Fig. 6. NAO prediction skill for Seoul (left) and Exeter (right) for DJF. A total of 28 ensemble members for each year, with

initial dates of November 1st, 9th, 17th, and 25th.
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Fig. 7. Increasing NAO prediction skill depending on land initialization and ozone forcing for DJF. (a) and (b) are same as Fig. 6 except for using 7 ensemble members
with initial dates of November 1. (c) Seoul with soil temperature initialization, (d) using ozone forcing as climatology and (e) with soil temperature initialization and
ozone climatology forcing.
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Fig. 8. Difference of MSLP anomaly correlation between GloSea6-Seoul and Exeter during four seasons.
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