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Summary

WhatôsnewsincetheASM in Lisbon?

üMarcoPoloaerosolexperiments(FP7) [1]

üCIRCcomparisonsof radiationschemes

üComparisonof TegenvsCAMS aerosols

üWorkingversionof MUSCcycle43

üCalling radiationsubroutinesintermittentlyvs

calling themeverytimestep

üValidation of HLRADIA using FMI archived

operationaldata[2]

References: [1] Nielsen et al., ñRelationship between air pollution and meteorologyò, Public report from the MarcoPoloFP7 project, 2017. [2] Rontuet al., 

ASR, 2017. [3] Gleeson et al., ALADIN-HIRLAM NL5, 2015. [4] Tegenet al., J. Geophys. Res. Atmos., 1997.

1. MarcoPoloExperiments

2. CIRC Experiments

3. Radiation verification: CSI

ü Using measured SW fluxes to verify

modelledclouds is an improved methodof

verification compared to using synoptic

surfaceobservations

ü In the latter only cloud cover is verified,

whereas downwelling SW fluxes are an

indirect measureof cloud water load and

cloudmicrophysicalproperties

ü We usedtheclearsky index(CSI) asa metric

for SWflux andcloudverification(CSI is the

global SWD radiation normalised by the

estimated clear sky downwelling SW

radiation)[3]

ü Observationsfrom 7 stationsin Irelandwere

usedin theverification(Fig. 4)

ü Using CSI as a proxy for cloudiness

highlights the binary (on/off) cloud cover in

HARMONIE-AROME (Fig. 4)

ü From a radiation view-point the differences

betweencycle38and40 include:

- Inhomogeneityfactor(0.7 vs 1.0)

- Nielsencloudliquid opticalproperties

- HARATU

4. CAMS Aerosols

üCIRC: Continual 

Intercomparisonof 

Radiation Codes

ühttp://circ.gsfc.nasa.gov/

üConsidered the 9 CIRC 

test cases show in the 

table

üCompared output from 

the HLRADIA, NBM 

(narrow band model) and 

LBL (line by line model, 

CHARTS) [2]

CIRC Experiment

1b: dry atmosphere, clear

2b: very humid atmosphere, 
clear

3b: humid atmosphere, clear

4b: albedo=0.67, very dry 
atmosphere, clear

5b: Same as 4b but with 2 x CO2

6b: thick overcast liquid cloud, 
humid atmosphere

6d: As 6b but clear sky.

7a: moderately thin overcast 
liquid cloud, humid atmosphere

7b:  As 7a but clear sky

üClear-sky LW flux errors are small at the

surface (within 7 W/m2). Cloudy-sky LW

flux errors are small and positive (tuning

needsinvestigation)

üHLRADIA stronglyoverestimatesthe cloud

LW radiative effectatTOA

üClouds with separate cloud layers ï

HLRADIA ok for SWbut problemsin theLW

asthe schemeaccountsfor cloudsasa single

layerbut in reality therearestrongexchanges

between cold high clouds and warm low

clouds

5. Frequency of call to radiation 

physics routines 

üAs part of the FP7 project [1]: ñMarcoPoloò

aerosol experimentswere run for a domain

overChinaaroundShanghai

üExperiment 1: HARMONIE-AROME

cy40h1 defaultversion

üExperiment 2: As above+ MACC reanalysis

aerosolsconvertedto IFS aerosolcategories

üExperiment 3: As above+ Menon et al..

aerosolCCN/re, liq. indirecteffect

üStrong impacts on convectiveeventsseenin

experiments2 & 3. This is mainly dueto the

strongincreasein urbanaerosolswhich affects

thetemperatures(Fig. 1 & 2)

Figure 1: Changes(Exp. 2 - Exp. 1) in liquid precipitation

dueto thedirectaerosoleffectof MACC reanalysisaerosols.

Figure 2: Changes(Exp. 3 - Exp. 2) in precipitationdueto

theindirectCCN effectof MACC reanalysisaerosols.

üThere are now 2 aerosol climatologies

available in HARMONIE-AROME: Tegen

(default [4]) and CAMS (Copernicus

AtmosphereMonitoringService)

üCAMS: AOD at 550 nm was derived using

datafrom 2003-2011

üRelativeto Tegen, CAMS land aerosolshave

a lower AOD over NorthernEurope; the sea

aerosolshaveahigherAOD (Fig. 5)

Fig. 6 showsthe differencein global radiation

and integrated cloud water when Tegen is

replacedby CAMS aerosols

üIn mesoscalemodelsfast interactionsbetween

clouds and radiation and the surface and

radiation can be of greaterimportancethan

accountingfor thespectraldetailsof clear-sky

radiation

üFig 7: an example of the influence of the

frequencyof calling the IFS radiationscheme

in aHARMONIE-AROME experiment

üDifferences in averageSW (left) and LW

(right) downwardsurfacefluxes over 1 hour

from 0 to 1 UTC (8-9 am local time) on the

30th of July 2010areshown

üFlux differences: radiation call every 15th

time-step(default)minus radiationcall every

time-step

Fig. 3

Fig. 4

Fig. 5

Fig. 6

üClear-sky SW flux is overestimatedby

HLRADIA at the surface and TOA (6-19

W/m2) and atmospheric absorption is

underestimated

üCloudy-sky SW flux at TOA overestimated

by HLRADIA (~20 W/m2) ïsensitiveto how

clouddropletsizeis treated

Fig. 7

In this figure 

OBS=CSI 

derived from 

observations

Fig. 1

Fig. 2
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