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Future change in precipitation intensity over Arctic region
projected by 60-km mesh global atmospheric model

Shoji KUSUNOKI*
'Meteorological Research Institute (MRI), Climate Research Department

Future changes in precipitation intensity over the Arctic were calculated based on three-member ensemble simulations using a
global atmospheric model with a high horizontal resolution (60-km grid) for the period 1872—-2099 (228 years). During 1872—
2005, the model was forced with observed historical sea surface temperature (SST) data, while during 2006—-2099, boundary
SST data were estimated using the multi-model ensemble (MME) of the Coupled Model Intercomparison Project, Phase 3
(CMIP3) model, assuming the A1B emission scenario. The annual mean precipitation (PAVE), the simple daily precipitation
intensity index (SDII), and the maximum 5-day precipitation total (R5d) averaged over the Arctic increased monotonically
towards the end of the 21st century (Fig. 1). Over the Arctic, the conversion rate from water vapor to precipitation per one
degree temperature increase is larger for PAVE than for R5d, which is opposite to the tropics and mid-latitudes. The increases
in PAVE, SDII, and R5d can be partly attributed to an increase in water vapor associated with increasing temperatures, and to
an increase in the horizontal transport of water vapor from low to high latitudes associated with transient eddies (Fig. 2).
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