ldentifying the autoconversion process in continental stratus and strato-
cumulus clouds using novel ground-based remote sensing techniques

MARIE CURIE

Initial Training for
atmospheric Remote Sensing

C. Acquistapace!, U. Lohnert!, M. Maahn?, S. Crewell!, A. Hirsikko?, P. Kollias3

!Institute for Geophysics and Meteorology, University of Cologne, °Forschungszentrum Jiilich GmbH, 3McGill University, Montreal

Hands on autoconversion Data settings

 What is autoconversion? Collision/coalescence Statistical analysis of a one A S
between cloud droplets (initial phase of warm rain, year dataset of real and model o Lwp gfodfilgfnrnsgegﬁ;azgz | Iploud vertical _
subgrid microphysical process) data - orondnngWOOELl i ling populations, £ 1 EXTENL |- ronstaing oo -

. . . g . : : S 0! E hen looking at PDF £ | ’ ]

* Why is it difficult to describe? Parametrizations T T | orWpandcoud £, it :
mostly rely on thresholds in liquid water mass i o — it 3 vermoalexent  f [ ‘
mixing ratios (big uncertainty on the onset of the I e e £ L ERNI PDFt_rev?als

Categorization tool used Categorization built on Cloudnet target ? :': . Separa lon Tor
proceSS) > - ;f;r:sh:dsc.)rlmixingjra:i-o; ::(a)iec:g:rizatiot\t 0.011 = .l iea, T o .g measurements nOt e ] o ‘
- When and where in the cloud does onset of T——— Cout e, cometer, s o) tor model ° 7 coutetcaotonm
precipitation occur? JOYCE messuroments o -
2 Approaches: T 257, "B Sessremens |
. . . . . ~ u

» Statistical analysis of Cloudnet target * Differentiation of rainy and non rainy s

cateaorization clouds in terms of thresholds in LWP and 3 £ [ | Cosmodata

JO! vertical extent : : g

* Analysis of Doppler spectra skewness for . Exact pinpointing of onset of precipitation X “"

case studies not possible by use of Cloudnet target

categorization only

Cloud radar: skewness

Distribution of main peak of the spectra

First skewness analysis: a case study ( 17/03/1

|
® Why Skewness? Increases Examples of doppler spectra with positive and negative skewness > g'(%ﬁ bﬁseiggg?o m_
20 20 % 1400 - ‘ 2 0.0020 - e
- . ] 0.95 | . —-0.76 | - — WWM\/L\ 1400 _ 1100m<H<cloud top
probability of detecting j | "1 _ Why the technique? i (e :
precipitation at a much earlier | { o - Without applying the N — 1o : -
stage S e T S e— technique the skewness Y . : ®
9 - . s time series is fluctuating O ;. Lo -
* TeChanue al Ig ni ng maximum Original spectra at time 4.183529 and height 1180.012695 (v mean = —0.486581) around zero. % 3 AN NN L\JLVL g 0.00101= c%
" [ ' ' ' 600~ c
peak of 10 consecutive spectra ... : | | Z o
int i 1 : d b E Applying the alignment P & E
(m -ume sec), averaging and S E technique reveals a E i
. - . 200
calculation of moments (Luke et .. : negative skewness o1
: A\ : close to cloud base. oL | 0.0000
al. 2012) 2 o 2 5w : - .
] time (hour) Doppler velocity (m/s)
« Case study: 17/03/14 overview
h: In case of drizzle skewness turns Distribution of main peak of the spectra
2000 . | | ‘/ M positive in the upper part of the cloud 002
C =l .0020
| cloud base height | | Q 6x107E (D
| cloud top heig | | o ¥ =
| reference time and helght for analysis | =i —
1500— | : ¢ 2x1 —I
- | | N $ 0.0015
| N 3 @
= __—WJ'_I_ T 72 73 74 75 E g g :o -
E 1000} | ‘. | | Future Work: tme (our A ¢ 5 g ¢ .
_______ il . . . = 1
£ ) SRRy ! e Statistical analys|sofskewness NSNS S 1 §°-°°° .
- | ' ' o ! | data N 1088 1 dloud bas m o c.
' ' | N | . ol zjlmhmmmuwwa ] % ® o
o0/ Process study of autoconversion €T LL] : i toj AL
Uy l ' . . . . . § o7 ' A [’ A \/ A AL (D ¢ 0.0005 900m<H <1100 o e 0.‘:~0.,
UTRATIATR A L ) i — » Improve precipitation classification | § 5"y ey SO Y - uomsrsTiem ¢ WS
L * | ~ BT Tl ALY (Cloudnet) o 'l , & - < | cloud base<H<900 m 3. oo
oL oW L. o . | : _ ) | - O L 4
0 » « Simulation of Doppler spectra e 0.0000 40 85 80 25 20 A5 10
starting from model data o et o ot Reflectivity (dbZ)

14th Conference on Cloud Physics 7-11 July 2014, Westin Copley Place, Boston, MA, USA




