


Motivation

Precipitation often takes place in brief but intense events

As far as we know, an analysis of high-frequency precipitation variance has not 
been undertaken in the new class of high-resolution coupled ocean/atmosphere 
models

In these new models, the eddies in the ocean can affect atmosphere on weather 
time scales



Datasets and models used

• Satellite products:  TRMM and CMORPH

• Rain gauges
• SPURS-II rain gauge over ocean
• Cluster of seven NOAA rain gauges in US Atlantic sector

• Reanalysis
• ECMWF ERA5

• Weather model
• US Navy ESPC

• NAVGEM atmosphere with 19 km grid spacing
• HYCOM ocean with 1/25° grid spacing

• Non-operational models
• EC-Earth:  1/12° ocean, 15 and 60 km atmospheric model grid spacings
• NOAA GFDL: 1/2° atmosphere, ocean model spacings of 1, 1/4th, 1/10th degree
• CESM: 1/4° atmosphere with ocean model spacings of 1, 1/10th degree; there is also a 1° / 1° combination
• CCSM:  1/2° atmosphere, ocean model spacings of 1, 1/10th degree
• llc2160/GEOS:  1/8° atmosphere + 1/12° ocean, 1/16° atmosphere + 1/24° ocean



Example 
precipitation 
time series

At SPURS-II site 
(10° N, 125° W)

Drizzle effect 
clearly seen in 
some models:
No days with 
zero 
precipitation



Variance analysis of 
Covey et al. 2018

Their conclusions:

1) Most variance in 
CMORPH is  
irregular subdaily

2) Low-resolution 
climate models do 
not capture this ISD 
variance



Variance analysis of Covey et al. 2018



Can’t do Covey et al. 2018 analysis with most 
of our models…
• They do not save precipitation at sub-daily intervals

• Instead we turn to frequency spectra and CDFs
• Frequency spectra analysis focuses on 0.01-0.5 cpd

• Still relatively high-frequency, in context of climate models



CDFs 
demonstrate 
“drizzle effect”

Assimilation in 
Navy model 
lessens drizzle 
effect, 
strengthens 
extreme events



Frequency 
spectra for 
Atlantic coast 
region



Impact of 
atmospheric 
and ocean 
model 
resolution on 
mid-frequency 
precipitation 
variance



Conclusions of precipitation paper

• Generally, a decrease in atmosphere or ocean model grid spacing 
leads to greater precipitation variance at high frequencies.

• Ocean model grid spacing matters more when the atmospheric model 
has relatively fine grid spacing.

• The new llc2160/GEOS simulations have too much high-frequency 
precipitation variance, relative to observations.

• All models examined here still exhibit the “drizzle effect”.



Extra slides



Covey et al. 2018 
results

Most variance is 
”irregular sub-daily”

CESM simulations here 
are deficient in ISD 
variance.



Variance analysis of Covey et al. 2018




