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Time Period: 2009-2010 Summers - JJA (6 months) O T I — e higher than rain core, but is 53
Cirrus microphysics Retrieval from MMCR (Min Deng) « MMCR cirrus retrieval (Deng & Mace 2006) Wm-=2less than isolated cirrus.
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separate DCS anvil from isolated cirrus

|5 (ABERAT ™, - i A Lol E . . o
R = s v L = Assume cloud type is consistent within an hour SW LW NET

210

£t b2
I S ;e . 1 " 205 . . .
Lk . il | ‘{ A% - | Lo D * IWC, R, statistics are computed in JJA 2009 Total Cloud -35.5 23.8 -11.8

. . . Rain Core -6.3 4.2 -2.1
H b -d CI -f- - GOES: Cold Cloud Shield MlcrothSIcs Comparlson
y Il assli Icatlon = Cirrus IWC Quantile Cirrus Re Quantile DCS Anvil -121 104 -1.8

~
GOES NEXRAD GOES 1.0 N 1.0 Black: 50%

- | ' R Cirrus 61 7.7 1.6

+ Segment cloud patch using GOES T ~ -
0.8 0.8 S, ", . | Blue: +10%
' [ CRRR\y " Units: W m-

_ _ S | A A
- Examine NEXRAD rain feature within Thin || Convective |[ Stratiform | | Thick I Thin
each patch to identify DCS (b, c) aulll - A il i

A
« Combine radar classification with ; '
GOES cloud product for final product ’5

Net Flux,,,, (W m?)

N O
o O

N
o

ey
o
— T

LW CRF (W m?)
o

a
T

0.6 0.6

CRF Contribution

0.4 -
Use Hybrid Mask to define: 02] y ‘:. - ol HE - SW LW NET
« DCS anvil: still attached to convection 0.0 ST - 0.0 pEE - - Total Cloud -35.5 23.8 -11.8

-2 -1 20 30 40 50 60 70

high cloud patch i ) -
) . . IWC log(g m™) Re (um) Rain Core 18% 18% 18%
(z¢ > 6 km, z,, > 3 km) without rain feature  Rain Core DCS Anvil IWC Quantile DCS Anvil Re Quantile

sza122 (¢)  DCS Cloud Patch Segmentation o[ G _ L0 - DCS Anvil 34% 44% 38%

Ty (K)
i EX F . s

280 , : i Cirrus 17% 32% 23%

1 Rain Core = Convective + Stratiform rain
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TWC log(g m") Re (um) 1) Hybrid classification can identify DCS clouds, separate rain cores from

NEXRADZ, =~ txwm (d) | * Single layer cloud, normalized height (z,: 0, z;: 1) non-precipitating anvil and isolated cirrus clouds.
ot R > * Anvil IWC, R,: 2) DCS anvils have noticeably higher IWC and larger particle size than

o Values consistently higher than cirrus, variance is also larger isolated cirrus clouds, as well as larger variances.
* Peak values around 0.3 above cloud base 3) During summer months over the SGP, total clouds have -11.8 Wm2 net
* Near cloud base sublimation causes decrease of IWC, R, cooling effect, where DCS anvil (isolated cirrus) contributes 34% (17%)
« Expect higher radiative heating/cooling rate from anvil in SW CRF, 44% (32%) in LW CRF, and 38% (23%) in NET CRF.
* DCS Anvil could have stronger turbulence, need to further B 4) Hyprid method provides ground work for studying mid-latitude DCS life

estimate uncertainty cycle (where NEXRAD + GOES available).
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