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monsoon variability, and topography.
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across regions and seasons.

Seasonal Climatology

Indonesia is highly vulnerable to extreme wet and dry events driven by complex convection,

Precipitation extremes and dry spells remain challenging to represent in climate models.

Dynamical and statistical downscaling offer complementary approaches to improve climate
information at regional scales.
Their ability to reproduce Indonesian hydroclimatic extremes requires systematic evaluation
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Evaluate CESM-based simulations of Indonesian extreme wet and dry events (1981-2005).

Compare MESACLIP CESM-HR, CESM1-BGC downscaled, and CESM1-BGC-NATIVE against
references (MSWEP and CHIRPS).

Assess performance using ETCCDI indices, bias, spatial correlation, and variability.
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|dentify regional/seasonal strengths and added value of dynamical and statistical downscaling.
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Take-Home Points (https://link.bmkg.go.id/usclivar2026workshop)

CESM1-BGC (BCSD)
1 Best overall performance across CDD, CWD, and PTOT.
A Strong annual spatial correlation (r = 0.51-0.81) and realistic spatial variability.
4 Slight wet bias in RX1DAY/RXSDAY and dry bias in CWD.
CESM-HR (Dyn. Downscaled High-Res)
d Added value for localized drying, especially in JUA-SON.

A CDD correlation reaches r = 0.59-0.78 over eastern/monsoonal regions.
1 Strong wet bias in PTOT and extreme rainfall; poor annual CDD and excessive spatial variability (SD Ratio > 2).
CESM1-BGC-NATIVE (Low-Res)
d Reasonable bias and spatial variability.
1 Weaker spatial correlations than downscaled CESM1-BGC.

d Underestimates heavy-rainfall frequency (R10mm, R20mm).
Overall: BCSD provides the best overall fidelity, while CESM-HR adds value for localized dry-spell characteristics.
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