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MODIS microphysical resolution: 1000 m
NPP/VIIRS products resolution: 750 m
NPP/VIIRS Imager resolution: 375 m
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Validation of the VIIRS satellite-retrieved CCN by
surface measurements at the SGP for all the available
valid cases. The median r, for a given T was used.



Why does it work so well?
Checking the assumptions:

e Clouds mixing is nearly inhomogeneous
—>adiabatic vertical profile of r,

e Boundary layer i1s well mixed and surface
CCN reach the clouds In the thermals.
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While cloud drop concentrations start
decreasing 300 m from cloud edge, cloud
drop effective radius remains stable all the
way to the cloud edge, and decreases

< 0.5 um <200 m from cloud edge.



What else 1s needed for satellite
retrievals of CCN?

e Cloud base height and temperature can be
retrieved accurately from space (VIIRS)



Retrieving cloud base T and H

Cloud base T (Tbase) is defined as the warmest
cloudy pixel.

Atmospheric correction due to vapor has to be
applied using split window technique.

Thbase Is by definition a cloud edge from satellite
point of view. There Is a thermal contamination
when large temperature difference exists between
Tsurface and Thase.

This Is corrected based on filtering pixels with
local large variance of T.

The T variability correction can reach 10°C over
hot desert, but reduces to zero in low clouds over
ocean.



T(Cloud base) from satellite
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Implications of satellite Thase capability

* A necessary step for retrieving CCN from
space by using clouds as CCN chambers

 Retrieving boundary layer vapor mixing
ratio, where satellite sounding retrievals are
least accurate.

» Retrieving boundary layer height.

* The assimilation of such data in NWP can
have very large impacts, especially for
precipitation and severe convective storms.



What else 1s needed for satellite
retrievals of CCN?

* Cloud base updraft can be estimated from
satellite measurements

Updraft o (Skin — Air surface temperature)?->



KM ASL

17a 18 1858

MPL cloud base height: ~3.1KM

Backscatter sgp mpl mask 20120718

20

Tirne [24hrs.]

July 18 2012
NPP-VIIRS 19:45 utc

208

21



Filter eq. +3dBZ Radar

KAIRge velocity (mis)
sgpkazrge C1.a1.20120715.000000. cdf
Filter eg. 20+20% Iog1D((h9|ght(|) 315)1’(HD—315))+
AN A | I [ T
1 1" 1 n 1 1
I : | | I | i III 1 \
II II: ! (NN I

AT i '.*'l""- TN l.i""-‘ ' e [ i * ,:" | , ;'}" N J!
T wesagsteys |
i 2 Qm 1 H u ,"‘E‘L'f'H“ o n 1|15| !|.' ; ‘ WH ey A
. I' | .'lll.".['!' \' AT o '|r"4”‘ i) ' | I‘I ||||n ! ' ’” i‘ '|||". I| .'I., .I'. b ”“!I i " Ll .‘.“‘
+||||“|'l i ‘J||I| |I| ‘ill { |1r||‘||+||1J"J'|ﬁ'|‘ l |ﬂ i\’ 1|J ‘”h lh !'” h i Illl w &i i ||“‘ it

| J ny ol Iihh w
o |{ I Uil | i ||| il |I [ I TR ) i '|I||I‘ §
o J I'||'h|'| ,\li b II r |‘ l |'| 14 \" i ’ ) lF 1’? ) ||| I |I I i ‘" . it Y .,LI ”' I ".""ﬂ - 0
1 I ] "l ‘M ‘lw’!m‘ib !{'ill ‘||I|||I iJ |||HM ll I"J il' H .|||| |1|w I!H g ” } W‘H ||: '. :'I II(';'I' I{" :rllllll J Il]” .' | ' H l ol
(i o .f i .lll. e ‘
e @
r 1 n 1

"I' l ! i
“ Hl' | '. | ‘r

iu I.'l Wi "‘| " rlH|H|||'

L (ki)

18 Iﬁll '|| ;|'. 'I‘ ’ fl|‘”lh I | ‘ |'5 .| ” ‘1 i

. h|||ﬂ|| j J ||. I . db"” ‘ )'I “ !'.". ]y 11
i [k | ‘ ﬂ | ]

|| .'|| l| i

|
AR "\\}" }‘hll‘ l'.l 'u R
{ 'III:J II |IT¢: .I ” l ||‘||‘ | | ..‘" i ”ll. ‘|“ I| I|| ||I | I"': 'I: il 'I:. Illl.lll I
| | | u:l ' u th \ m |> % Hl m l1| I||”|[‘"| "' H'I'll |||”.fh 'IM ] .HII .'HII J'. i\ ' | .|"': . ”: ||I

Time (GMT)

Radar Nyquist interval = 6 ms2
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Can cloud base updraft be estimated
from satellite measurements?

Updraft o (Skin — Air surface temperature)®-®

« Skin temperature can be measured by satellite

 AIr temperature can be calculated when
knowing cloud base height and temperature Iin
a well mixed boundary layer.

Testing this over the SGP Is our next major
challenge



Satellite measurements of CCN:
Using convective clouds as CCN chambers

o Satellite retrieval of Na Is shown feasible
o Satellite retrieval of Thase shown possible

e Combining with radar measured updraft
gave CCN In agreement with measurements

* The remaining challenge is satellite
estimates of cloud base updrafts, which is
now work in progress.
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