A13B-0215: Case study of the 9 April 2009 ‘brown’ cloud: Observations of unusually high cloud droplet concentrations
In Saudi Arabia, David J Delene, University of North Dakota (delene@aero.und.edu; nttp://aerosol.atmos.und.edu)

Objective

Photographs of ice accumulation on the unprotected leading edge of the
aircratt’s wing during the 9 April 2009 research in Saudi Arabia show a color
change, from white during the time of low droplet number concentration, to
brown during the time of high droplet number concentration. The hypothesis
that the observation of brown ice build up on the aircraft wings were the
result of the ingestion of a large concentration of aerosols by the cloud is
investigated and the changes in cloud properties are documented.

Conclusions

e The 'brown' ice cloud cell had very
high droplet concentrations (up to
1200 #/cm’) and reduced average
mean droplet diameters compared to

White Ice Layer a normal cell.

Brown Ice Layer e Cloud base CCN measurements in

Image taken at 13:32 UTC on the 9 April 2009 flight in Saudi Arabia showing the accumulation of two Saudl Arabla are variable with some

0 pl“ll 2009 Flial LS different colors of ice on the unheated leading edge of the wing on the King Air 200 research aircraft. very high concentrations.

i ' | | 1400 ] | Slope = —0.0064 Offset = 17.0977 ] TITAN [mvowe o cmpm e s s S ¢ The iIlCI‘easeS iﬂ drOplet
_eer 1 2 R P o N E concentrations was probably the
= 1000k 103 isplay e :_;_. , ,
= & 5 - | result of increases in cloud base
S BOOL & - E ot Riyadh | : :
& 102 T Bl saudi o s | CCN concentration which may have
s ¢ f 18T i rebia resulted in the cell's death.
- x 9 April

—

*

* * 5.2 Heoir 5, 1 g .-'-.- :
Constant i " ] il o0 |
— | | | mx _ e i

200 . x KX M

] _ * _ 2009 e S

I } & N ; o : {j 1 | l I_ 1 1 1 I ] ] ] | ] ] ] | ] ] ] | ] ] ] 1 3:1 9:4(} dq,4 5

LA U cA I ; S -_— 12:58:00 1.53:0340 150920 1571500 1532040 1532620 1535200 200 400 500 200 1000 1200

. 2 p ) RPN ' i 3

‘Q F A v T S S Time [UTC] FSSP Concentration [#/cm”]

Future Work

s lcoceas e ISR R R © Aircraft”™ .- ” .
| 20 Lessbeaereuing R S T = — | Slope = 0.0011 Offset = 1.5776 Track : ' ' ]
% ..l I - e g L ig ® Conduct another spring field project
FT p1000) 25 s N = t " - . . . .
A King Air 200 aircraft was used for TN T ] T Bt s T e in Saudi Arabia to obtain more
- i 3 1 5 ['g, Congtant ¢ il Radar Reflectivity Composite
airborne measurements that has two [ = *gm:g:g;# £ z 1C QA' . 2609 P . observations.
- w1 50 e g : 9 Apri . .
PMS cans mounted under each wing. NI PomEe S s ® Conduct a series of multiscale
The aircraft h n Aircraft-Integr VR ] 1= ER U . , e ) - . : : :
e a Cla t ?d a craft-Integrated E e 1 LY B L, - . simulations of the 9 April 2009
Meteorological Measurement System £ B i 2 \ . - I'f . .
J y g JE B 1S T , R S B . . , : i | observations using the WREF/WREF-
(AIMMS), ZDC, PCASP, FSSP; C].OUd. /,,XF%EEEE% %5% | __1;‘\&; 12:58:01 15:05:31 130802 15:1?:33]I13:2D:D3 13:25:34  15:31:05 FEDOI 400 | I@DD II SE]?;]/ ] I1DDDI | I12{]G : Chem modeling S Stem applied_ tO a
. . ; " o1 N Time |UTC F55P Concentration cm’
Condensation Nuclei Counter (CCNC), MIAVS ARV : | g Y
. . 850 : ,ﬁf ,// . —5 @/ 2. ! L U L ] ]
quu]_d Water Content (LWC) probe’ and N -' / . , \/ B 2:? i I p.50[ Slope = 0.0003 Offset = 0.1460 N hleTaTChy Of IleSted_ dOmalﬂS
e N 1 = - Constant I ot *
a Temperature (Temp) pI‘Obe. PIottecIS-flof%—JYwincls FE 1,5_— | [ l | | __ E 0,45 * * _
#1 - 09 04 09 12 32 25.PROFILE.TXT // 99999 - OERK - Unknown Station 122 f ] ‘ : § 0.40 ] : - " :
TXT // EQ713606 ; L
: W W =R S| ‘ G Aircraft Track
Flight FAN D S g op l 1 3, -
Tracks MININE £ g | . Acknowledgments
LS I WA N S £ % o Blue ellipse denotes cell sampled from
March 17 & ” s % 05 — 0. - . . ' ' . . . . .
arch 1 NN / e L | ‘ I : 131-103 to 113ci1f9’ W};gezged ilélgsée denotes The participation of the University of
arc N AT = L L : : 1 cell sampled from 13:20 to 13:28.
March 20 / 7 W s - . - : : :
7 E ) ] K . A L. R A walle s L , A T S S B
m::g:: g; R A . SEAE ,/ ¥4 — 1[:];58:{:1@ 13:03:40  13:09:20 15:1?:{3{1] 13:20:40  13:26:20 1%:52:{3{1 DESS{J 400 600 SE]?;H/ ] 1000 1200 Descent Profile 9 A I‘il 2009 North DakOta 1 the Sprlng 2009 SaUdl
700 J’/ g . e .,f e f — N Time [UTC FooP Concentration cm’ . o .
March 26a § 2N N = Optical AHDSO,S%I_?, - Arabia field project was tunded by the
arc | AN AVERFAY S = BV . .- =t : : o : :
g B00 AR L B = Py . . : : Cloud Condensation Nuclei (0.6 %) Condensation Particle . . .
March 25 [ o N I R TS !{ LS = Time Series (1 Hz) of cloud Relationships betwe.en cloud e S Kingdom of Saudi Arabia through a
pririye ﬁ | o\ . A AN ] i/j properties at 18,000 ft on the 9 droplet concentration and l fract 4 Weath Modificati
April 9 i % /7 gl AT /AN April 2009 flight in Saudi Arabia. cloud properties between 13:20 2000 - contract  wi cathiel Odilcatlon
A R B S\ Droplet concentration and mean and 13:28 on 9 April 2009 = Inc (WMI).
b i G B , , : : . 9 i
Ey{ ’ & Gl R YL Rivadh 12Z balloon sounding and diameter are measured with an  flight. Only measurements £ ool § Thank T K T
KT AT L R - Coogle . . . . e licus - - U e | anks to Ter rauss, Je illey,
o N o oEEEs 0 R L JTY aircraft sounding comparison on 9 April FSSE, while 11quloldwatef1 COIB:;}th with 1 Hz hot wire probi 11qu1c11 : Iy J - fy
. . . . . LWC) is measured with a water measurements above < - O ]
Flight tracks for research ftlights 2009. The red line in the sounding ( ). ; . . 1000 2 : Gokhan Sever and Robert Mitchell tor
| _ _ . . . hot wire probe. The blue and ¢g/m”° are included in the r support during the Spring 2009 Saudi
conducted near Riyadh, Saudi Arabia  comparison is for the aircratt ascent to red lines correspond to sampling  analysis. e x T

during the spring 2009 field project. the southwest starting at 12:40. different cloud cells. 10 0 10 o o Arabia field project.

Aerosol Concentration [#/cm”]



mailto:delene@aero.und.edu

	AGU2008

