The Midlatitude Continental Convective Clouds Experiment (MC3E):
An Overview of Field Campaign Observations
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Quick Overview of MC3E

Who? DOE Atmospheric Radiation Measurement Program
NASA Global Precipitation Measurement Ground Validation

What? Ground-, Aircraft-, Satellite-based observations of convective cloud
systems

Where? Centered at the ARM Southern Great Plains site in Lamont, OK
Extended facilities from Southern Kansas to south of OKC

When? April 22 —June 6 2011

Why? 1) Advance the understanding of the different components of convective
parameterization

2) Improve the fidelity of satellite estimates of precipitation over land.
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MC3E sounding operations

* More than 25 staff launched 4-8 sondes/dat at 6 sites
* More than 1200 radiosondes over 6 week period
e VVariational Analysis Product — S. Xie (LLNL)
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MC3E Sampling: Ground
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ARM Radar Systems During MC3E
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Inner Domain Thermodynamic Profiling during MC3E

e Objective: to characterize “small-scale”
horizontal gradients in temperature and
water vapor in pre-convective and
convective environments

 Approach: deploy ground-based infrared
spectrometers (i.e., AERIs) at each of the
ARM X-band radar locations; retrieve T/q
profiles from radiance observations

e Status as of Sep 2011:

— Data collection was reasonably complete

Lamont
SGP CF
Billings 4
Garber

— Analysis of calibration underway y A GoglE LAt

— Initial retrievals will be performed in

coming months
AERI Data Availability during MC3E
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GPM Airborne Assets during MC3E

GPM Core Satellite “Simulator”

In Situ Microphysics

* NASA ER-2: Satellite
simulator

* 86 flight hours

e Base: Albuquerque

* UND Citation

* Microphysics

50 flight hours

* Base: Ponca City,

(Kirtland) AFB , NM OK
Instrument Characteristics Instrument Measurement
AMPR (Radiometer, H +V) [10.7, 19.35, 37.1, 85.5 GHz King Cloud liquid water
Resolution @ 20 km|0.6 km (855 GHz), 1.5 km PMS 2D-C/CIP Cloud particle spectra
range (37.1 GHz), 2.8 km (10.7-
19.35 GHZ)
CoSMIR(Radiometer, H+V) 37, 89, 165.5, 183.3+/-1, HVPS Precipita’tion partic|e
183.3+/-3, 183.3+/-8 GHz spectra
Resolution @ 20 km|1.4 km footprint at nadir CPI Cloud particle images
range
HIWRAP Ka-Ku band | 13.91/13.35 GHz, CDP Cloud droplet spectra
Radar _ 35.56/33.72 GHz Nevzorov Total water content
Transmit peak power S0 W (Ku), 10W (Ka) Rosemount icing Supercooled liquid
3 dB beamwidth 2.9°Ku, 1.2° Ka
MDS (dBZ,, 60 m res., 3.3 | 0.0, -5.0 dBZ, probe water
pus chirp pulse, 10 km CN/UHSAS Aerosol

range)

W. Petersen, PMM 2010




_,re_zﬁ___o::.m___:

N mna

1

weq (e2¢1ogel

NAEIELBEIREY IR

Weg (BOSO'OI:9IELLJBOSCOLSOY = Bwil pu3

RPERIREMERUARIY

D PEIEaPRR ANy

J(ELoore )eoesyor = sy Pl (Z266°'6:4L°1L)2766

L]

117

= sy pu

1] ol .q__-_:...l_:._

a (zeLeog:

w

14

YN __m

NLOHEQ (EERCOGIA0iL

e

IE
RAPIEIEREITE ML N

(0000 0L:9L: 1 L}OG0ODLGOr = Punl WO¥

m

111178

v fam fea sy

itk W

[8/w] 80'671 = cvy [5] co06Ze00

ji.:,

}
|

114

Fol =0 cnna

11101

LL/S2/+0 Bl zm_c

f._ i ﬂ:q:g_.
._.__IE_.__

oy r—

o

6 6FrOr = dwnll ung .T.m\um_\‘a o0 Jubnp s earqp oot

(so6g05 1L :vaom.n OLEOP = dwi] Wb¥g

oate®,

|esesesedecscse

ssssasssjsanas

HEE e

:: 1111

LL/52/%0 Bpeq Yubiy

t_.T__

il

k.

[s/w] 01zze = gwu [8] 1Esemio = Bwil ¢

_EEJ__:JS

120 {B@LLeS: JBBLLCSGEE = Buny pul

LEELTHELLEL TR

PIZ = dwy oyeg (BRLLCSS LL'CG66E = 2wl pu3

::::S

We0  (8060°06:C0 L LIBCEO 0CRES = 2l pu3 (90GD'

o

(£OLS 155071 I0048 1566¢ = Jui] WOYg

14l

G 8 Qoomo 00REC = DIl WD
(T

0 1LIE0LS 1S66E = AWl WO¥S  LL/SE/40 [2ieq dubiy

Bl

LL/ST/ %0 t3leq yubily
= )
oM

)
<

3

’

April 25
Leg C2
SW to NE

W]

15
0.5

/350 m,

. o
) )
. opmE =)
f. )
o <t
-~
'-l
lIlc-'-l-S.n
....\...1.
AL a

¥ ahoet* - O
-.-.-.........._..... - b 2
. ssee e 5
Hreeeeaads, M o
.._::.. % =

.....o.;..fr *

F- LR
. l/-w
sgpdener ] -
= o
, S
e g
sesegesssssnqenacna,, Tipr m
fassseeaqree
oy eofesassnoahas
: o
nivunool!‘l.l“-‘.‘ﬁi 0
— o0
=
-OQ-DQ-

o
o
~
o
b=
: o
o
—
o
S
o
o
o
o
b~
o
b o
) [
()]
w )
=0 o
P o
% 3
()]
o~ -l o &

°C

-25



Summary of conditions sampled during MC3E

Categ Description # days DEVES
sampled

Convective Line / Cell events 4/22,25; 5/11,18,20,23,24,31

2 Widespread Stratiform Rain 3 4/27,5/1,5/10

3 Elevated Weak (Overnight) 3 4/23, 24; 5/18
Convection

4 Boundary Layer Clouds 10 4/26; 5/5,13-15,19,27-29;6/1
Mid- or Upper-level clouds 7 5/2,3,8,9,25,26; 6/2

6 Clear 14

 Coordinated aircraft missions focused on categories 1 & 2
 Dedicated boundary layer cloud flight by UND Citation 5/27 & 5/30

* Enhanced sounding operations focused on categories 1-3



Coordinated Aircraft sampling

May 20MCS Precipitation (ER-2/Citation)
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ARM C-band radar observations during MC3E

24 May 2011 - Strong convective line with severe weather
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* Provide large-scale surveillance of precipitation and dedicated (RHI) cross-
sections over the SGP Central Facility

*On 05/24 SGP CF was in a regions of “High Risk of Severe Weather” for the
entire day

e Animation includes ER-2 and UND Citation flight tracks



ARM X-band radar observations during MC3E
24 May 2011 - Mammatus clouds observed over SGP CF
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» X-band radar systems have provided better than expected observations of clouds
» Several excellent cases for multi-Doppler analysis of atmospheric motions
* One example of cloud observing capabilities of the X-band radar systems was on

24 May an excellent case of anvil base mammatus clouds were observed over the
SGP CF during an (RHI) cross section scan.



Precip. Radar Analysis - Targeted cases

S. Collis (ANL), S. Giangrande (BNL)

Event | Times B

April 24th
April 25th

April 27t
May 1t

May 20t
May 23"

May 24t
May 31°t

08-09UTC

07-13UTC

07-15UTC
12-19UTC

04-15UTC
21-24UTC

00-02UTC
07-10UTC

Mostly processed, some
errors

Mostly processed, some
errors

Data fetched

Mostly processed, many
errors

Fully processed

Mostly processed, some
errors

Data fetched
Not started



May 20", A bit of everything

2011-04-26 23:56:38
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Evaluation VAPS for MC3E

VAP Domain Times
Mapped Moments 240x240x17km, Whole experiment
100x100x17km
QPE 240x240km Whole Experiment
Vertical Velocities 100X100X17km Select cases, lets
collaborate!
Texture Maps 240X240km Whole Experiment
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ARM W-/Ka-band cloud radar observations during MC3E
5/27 May 2011 - Shallow convective cloud lifecycle

Hoghkm)
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« Along wind scanning by radar allows observation of lifecycle of clouds

e First dataset of the complete lifecycle of shallow convective clouds observed by
scanning ARM cloud radar

« Additional scanning observations of fair-weather cloud systems with
coordinated in situ flights by the UND Citation



Doppler lidar observations during MC3E
05 May 2011 — Mid-level cloud case
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* Doppler lidar provides important information on sub-cloud vertical motions
e Good correlation between sub-cloud upward motion and presence of clouds

* Strategic positioning adjacent to reconfigured 915 MHz profiler for complete
sampling of boundary layer through deep convective cloud conditions



