AnalySing Scales ()f Precipitati()n (ASOP) Nicholas P. Klingaman?! | Gill Martin? | Aurel Moise3

! National Centre for Atmospheric Science, University of Reading
2 Met Office Hadley Centre

i n G C M S a n d O bS e rvat i O n S 3 Centre for Australian Weather and Climate Research

National Centre for #aa] University of E-mail: nicholas.klingaman@ncas.ac.uk
Atm OSpherlc SC|ence . - Rea d i n Australian Government .
NATURAL ENVIRONMENT RESEARCH COUNCIL 8 g Met Office Bureau of Meteorology We b: www.met.rea d | ng. dC.U k/~5590 1 165

1. Tropical rainfall biases in GCMs Timestep precipitation Summary

CNRM-AM5 we  GISS-E2

General circulation models (GCMs) have been of — Gnew — ows - * The ASoP diagnostics allow a detailed investigation of spatial and temporal variability in precipitation across scales,

w—  MRI-AGCM3 ECEarth3

e — wnocs | in models or observations. Python code to produce all diagnostics shown here, and others, can be downloaded from
https:/ /github.com/nick-klingaman/ASoP.

* Attributing climatological biases in regional precipitation to deficiencies in physical parametrizations remains a

criticised for failing to represent observed scales
of precipitation, particularly in the tropics where
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simulated rainfall is often said to be too light,
challenge for model developers. By examining the behaviour of modelled tropical rainfall at a range of spatial and
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too frequent and too persistent (e.g;, [1]).

However, previous assessments have used temporal scales, we hope to shed light how such biases develop.

temporal or spatially averaged precipitation, ,
which offers little actionable information for oW 4. Effects of spatial and temporal averaging
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@odel c.levelop ets, since the plr.ly‘sms.-dynamlcs 3-hr mean precipitation As shown in Fig, 1, averaging timestep precipitation data to 3-hr means reduces inter-model variability in precipitation
interactions that produce precipitation occur at ol = ™ — S

. . . | intensity spectra. The same etfect applies to the spatial and temporal coherence of precipitation (Fig, 7). Models that
the native gridscale and timestep. Temporal | _ produce highly intermittent precipitation, such as MetUM, “benefit” more from spatial and/or temporal averaging (Fig. 8).
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and/or spatial averaging can change markedly
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* Contributions to total precipitation from events within certain intensity ranges (Fig. 4) 0100 200 300 400 500 600 700 800 900 1000 1100 Average to 3hr‘ Average to
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* Summary metrics of spatial and temporal coherence (Fig. 5 M
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We can use the ASoP diagnostics to examine how sub-daily precipitation intermittency may influence rainfall

Figure 3: An example matrix of precipitation

Figure 2: An example 2D histogram of characteristics at longer timescales (up to ~ 20 days), in order to shed light on the processes driving model

correlations with distance (x-axis) and time , , , , , : : ,
climatological rainfall biases in various regions (Figs. 9).
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Figure 6: (left) 2D histogram of MetUM precipitation on consecutive timesteps ; (right) auto-
correlations of MetUM timestep precipitation with parameterized convection, as well as a ~16km
simulation with the deep convection scheme disabled (light blue).
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