TROPICAL CONVECTIVE VARIABILITY IN UFS REPLAY SIMULATIONS — A PROCESS LEVEL ASSESSMENT
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BIG PICTURE GOAL

Systematically understand sources of errors and bias in model representation of processes associated with variability of rainfall in the tropics, particularly those related to thermodynamic coupling between convection and the large scale environment.

WHY IT MATTERS

Better representation of tropical convection in models is not just important for improving weather and climate prediction in the tropics, but tropical convection is also an important source of S2S predictability and forecast errors outside the tropics.

DATA
“Replay” runs from NOAA Unified Forecast System (UFS)! coupled prototype model HR1 (100km resolution) — errors (as compared to ERA5) in temperature, moisture, and horizontal winds in the model are being continuously offset through an increment forcing.
ERAS and IMERG precipitation used for comparison. Three years of daily averaged data interpolated to a 2.5° x 2.5° grid from data 2010-12.

AIM FOR THIS POSTER

Compare evolution of precipitation and large scale thermodynamic fields in UFS Replay with ERA5 and IMERG precipitation.

FUTURE WORK
Apply diagnostics to a suite of UFS simulations include long term climate runs, and sub seasonal reforecast simulations to understand how these errors propagate in the model across different timescales.

Model strongly underestimates precipitation and upper level
divergence associated with MCS’s and overestimates
precipitation associated with congestus despite nudging?.

Model tends to drift towards a more stable state*. Minor
differences in temperature and moisture profiles can lead to
significant differences in vertically integrated buoyancy?34.

Precipitation biases are collocated with a cold and moist bias at
upper levels, and warm and dry bias at lower levels.
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