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* Accurate representation of clouds and their >napshots taken from a LES model with bin apparent cloud sizes * The best scan strategy for cumulus clouds is
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Iiauid water 'content,(LWC g m~3) profiles for X=3.1 ,km and Y=3.1 km liquid water path.(LWP g m™*); right and bottom show quuid water content
respectively. (b) same but for ‘Polluted’ case with N,=1000cm-3 (LWC g m™?) profiles for X=3.1 km and Y=3.1 km respectively, see Fig 2 for
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Scan strategies .
. . . A. Missed cloud edges cause areas of increased E
a) Horizon Range Height Indicator b) Sydney Opera House (SOHO) c) Plan Position Indlcator(PPI) - N
(HSRH|) _ surface radiation underneath them

B. Missed cloud edges cause a decrease in diffuse flux

to the rest of the domain. Figure 5. Effect of using power-law retrieval in drizzle. a) PPl infinite sensitivity ‘Clean’
reconstruction using power-law retrieval. b) difference in surface dowelling flux with
a) and truth. See Fig 2 and 3 for colour scales.

Polluted case gives largest errors

i Sampling errors are relatively small
: « Smaller droplets make clouds more difficult to
detect « Bias due to the reconstruction algorithm is less than 1%
«  CWRHI minimises errors due to radar sensitivity « Square-root interpolation superior to linear interpolation
a) Reconstruction minus truth b) Root Mean Square Error Table 1. Summary of errors in surface downwelling flux (W m=2um™") introduced

by various sources for the clean and polluted case, based on the PPl scan mode.
Brackets are difference from error due to sampling [ reconstruction only .

Clean
Polluted

Source of error Clean Polluted

Bias RMSE Bias RMSE

Bias (%)

Sampling [ Reconstruction —0.6(-) 65.8(-) +34(-) 91.1(-)

Figure 1.

«  We use asingle snapshot of the modelled cloud field and -y .
- Fach scan mode takes 5 min to complete. Realistic radar sensitivity  +7 (+8)  86(21) +20(+16) 155(64)

assume Taylor's frozen turbulence hypothesis, with clouds . . . ' 0
e Weuse —37.5dBZ at 1 km as a ‘realistic’ radar sensitivity. advecting across the domain at a constant wind speed. PP SOHO CWRHI PPl SOHO CWRRI Frozen turbulence -2(=1) 105(39) +3(0) 111(20)
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Errors due to attenuation and beamwidth are neglected UISgi:;el‘ea|iSL'L{Car(;eCIaI%I;(eenr;ic')t:‘\fi’lcl;/.recons ructions from difrerent scan strategies Imperfect LWC retrieval ~20(=19) 172(106) +3(0) 97 (6)




