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Eastern Mediterranean, aerosol sources and types
. Atmospheric remote sensing techniques
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. BEYOND applications
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Assimilation Effects
woscowmss  ® CUts dust production over Arabian Peninsula
* Saharan dust sources are represented in finer detail
¢ Dustincreases over Iberian Peninsula
* Sahel sources may be too strong

FP7-Regpot-2012-23-1

SEVENTH FRAMEWORK
PROGRAMME



Building a Centre of Excellence
for EO-based monitoring of Natural Dlsasters

Mediterranean Sea







Andaya o
Andennes (Alomar) &

Kuopio

o Hamburg
: owp Warsaw
Chilbolton » Bilthoven, i e
® Cabauw Lindenberg Belsk
. ® Leipzig
Bonn -
Palaiseau L. g
© DLR « @ Miinchen / Maisach
4 ® DWD Hohenpeissenberg
Heuchdrel * ° Garmisch-Partenkirchen
Payerne™ .. - BWDZugspitze
Clermont-Ferrand P e
Ispra

Saint Miche! {OHP)
L7

“

- Barcelona

'*Madua'
Evora - 4§ o

A .'__':.-‘;‘;r
“OraTa

LM EARLINET
station
6532nm

B532nm , B1064nm
d532nm

L

Building a Centre of Excellence P
for EO-based monitoring of Natural Disasters

:F.“MG_)\ ' 1

[mp

5]
E“'gj

CUT-TEPAK
#6112 AERONET
8 channels
from 340to
1640 NmM
wavelength




IAASARS

WATER CHILLER
(LASER COOLANT)
— T




Building a Centre of Excellence
for EO-based monitoring of Natural Disasters
Y
e ——
LAASARS

e
<
-]
G
o
o
5

o8 6006060

agaanauo

ey R




lons in

BEYOND POLLY*t observat

CYprus

Height, km

Height, km

LOG OF RANGE
CORRECTED SIGNAL_
1064 nm

LINEAR VOLUME
DEPOLARIZATION
532 nm

| F
pi)olluted desert dust

o | i
N PR WL Ill Hl“

04/03 05/03 06/03 07/03 08/03 09/03

Date, UTC
|

0.00 0.05 0.10 0.15 0.20

10/03

0.25

11/03
B |

0.30



Building a Centre of Excellence
fnr EO-based monitoring of Natural Disas hﬂ-rs

DeMott et al. (2015) DeMott et al. (2010)
Niemand et al. (2012) Stei et al. (2014) - LITERATU RE

Steinke et al. (

¥p Depolarisation BW trajectories i
(D) ratio Angstrom exp.
> v ¥
O Non-dust BSC
- v ! — LIDAR
N Dust: Marine: Con. Pol.: y Cnd A 014
U BSCd Bscm BSCC amouri an nsmann,
v v U v
+- AEC, AEC AEC_
O v \ ) —
() APC,, APC,, . APC,,
E APC g 4 APC 50 m APC s .
O ASC, ASC,, ASC. | L AERONET
E le 'L J, Mamouri and Ansmann,2016
O APCCCN . (i - m,d,c) to be submitted to ACPD
U k 4 —
; INPC, INPC, B
(D)
C

Steinke et al. (2014)

ONE step BEYOND workshop, 15 October 2015 ESA - Frascati, Italy —-Z FP7-Regpot-2012-23-1



Building a Centre of Excellence e
for EO-based monitoring of Natural Disas terﬁ

355nm _ 355/532
532/1064
532FRnm 4 355/532(EC)

iy 532NRnm
E' 1064nm
x 5
I§4
©
-3
>
= 2
- -

1

0

0 2 4 0 40 80120 0 30 60 9000 02 04 1 0 1 2 3

Backsc. coef. [Mm'sr”'] Ext. coef. [Mm™] Lidar. ratio [sr] Par. depol. ratio Angstroem

ONE step BEYOND workshop, 15 October 2015 ESA - Frascati, Italy —7% FP7-Regpot-2012-23-1



Part. depol. ratlo

80.0 0.2 04
7E dust
polluted marine
— 6 |
£ s }
7 4 '
S 3 )
: r
: '
|
1 -
0
0 1 20 1 200 04 0.8 0 30 60 90 0 100 200
Backsc. coef. [Mm'sr’] Dust fraction  Ext. coef. [Mm™] Mass conc. [ugm™]
Aerosol separation POLIPHON-method

ONE step BEYOND workshop, 15 October 2015 ESA - Frascati, Italy -—7—% FP7-Regpot-2012-23-1



L’:Luldlm— a Centre 01 L\CF’“EFVG

Depol. ratio
0.0 0.2 0. 4

532n

dust
non-dust

| J I | ) I | ) 'l ]
dust

continental
marine

Height a.s.l. [km]

lllllll'llll'llll'llll'lllllllll'llll
AINEIEENI SNSRI ENENEERENE FNENEFNENI FERE]
llll'llll'llll'llllll||I'llllllllllllll

0 1 2 30 1 2 30 20 40 60 80
Backscatter coefficient [Mm'1sr'1] Ext. coef. [Mm’ ]

ONE step BEYOND workshop, 15 October 2015 ESA - Frascati, Italy



Building a Centre of Excellence

E T T T T -
t4f mor cve cer o ok B8 4 Mamouri and Ansmann,2016
“x 12F e8 L E under preparation for ACPD
E 10 = * Lc-r”.lr ental } :
D E pollution E
c } -------------------------- o]
S 08E _ 3
g 06 g_ mineral dust ’ marina_z
E aerosalg
E 04 E . E
< - APC_/ AEC™ ]
02E 481 197 3.6 1963 350  10.6 3
0.0 E—1 | ! | ! 3

04 I ! ! ! ! I

_ Conversion factors
o 1  from AERONET datasets

0.3

02 F

marine ]
aerosol ]

N L L L
e
~+
.
:I

Height a.s.l. [km]

O = N O , OO O N O

aerosol
1 1 1 1 [

Ext. coef. [Mm™

E
U
E
=
Q
w
<L
®
UN 01 mineral dust continental
o pollution
<L
0.0 | | | |
AE 8 T T T T T T
LU F MOR CYP GER CYP GER BE ]
O F cv E
E gE eB 3
E E E
s 5F -
~ E mineraldust ... J...._..J)... 1
- 4 F =
e "k ]
0 20 40 60 80 - .0 ;]
&) 2 B * """""" } I =
w E continental N
< 4 E pollution marine 3
8 g
b 0

ONE step BEYOND workshop, 15 October 2015 ESA - Frascati, Italy i FP7-Regpot-2012-23-1



Bmldim— aC PHUF' OT LA(_PIEerme

T S 8
14 E mo GER A e BF
ov E r S ,E
< 12F g » 3] [ Mor cvr GER cYP GER BB = TE
S 10 § * Eosf ] Eef
2 } -------------------------- L CEEEE B £ L g 5E
g o8 o [ = E
X 06 milnaral d ®  marine ; it 02 j}{ 5. AUDUR U R G O4E
rosol E = 3
o . = & marine E
u 0-2 APC,/ AEC™ JHoa mineral cust comtinenta 2O Q 2F
- 18.1 19.7 3.6 196.3 35.0 10.6 o pellution < 1E
| L L | | L < [
- 0.0 @ gk

<

Height a.s.l. [km]

©C = N W o 00 O N O

0 20 40 60 80 0 1000 20000 10 20 O 120 240 360
Ext. coef. [Mm'] APC_[cm”] APC_ [cm”] ASC [10”m’cm?]

250

ONE step BEYOND workshop, 15 October 2015 ESA - Frascati, Italy —z FP7-Regpot-2012-23-1



%wuﬁ“’

.
IAASARS

)

Height a.s.l. [km]

% SN 7S I - L * L D <2 B

Building a C Pﬂli‘l’? U Lxcpl[enre

dust
continental
marine
$=0.4%
s<0.15%

532nn1

0 1000 2000

10°
INPC [L™]

10° 10™

ONE step BEYOND workshop, 15 October 2015 ESA - Frascati, Italy

10° 10°

INPC=f(APC,T)

SEVI
Ri

ENTH FRAMEWORK
PROGRAMME

FP7-Regpot-2012-23-1



Building a Centre of Excellence i
for E sed monitoring of Natural Disasters

BEYOND products optimization....

Optimization of model simulations

NMMB,/BSC-Dust Dust Load (g/m* ) and 700 hPa Wind
18h forecast for 06UTC 15 Apr 2014

hitp:/ fwwnw bsc.es /projects/earthscience | NMMB— BSC— DUST/

Validation & new products MR N
for satellite missions R e
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Model’s simulations fails under extreme events.
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Especially for dust intrusion from Middle East.
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Especially for dust intrusion from Middle East.

BSC-DREAMSb v2.0 Dust Low Level Conc. (ug/m® )
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Model’s simulations usually fails
under extreme events.

Both in columnar values and
vertical profiles.

FOURYEARS AGO......

700000 <+ BEREEEzISLS T T BERazazzaos BEREazzoT
1 Dust concentration th
= 1 CUT-TEPAK lidar
£ ]
> ] opensq: total dust P
3, 500000+  small sq: fine dust
8 1 lange sq: coarse dust
.'IE : .
g g o
S 300000 [
Q ] m =
o ] [
4 200000—_ |
= ] r
(%] T L]
3 100000 o ng El s -
] e ]
= o o
..... l..iuuulu!uuu.l.“........l...........l“ 11111 0
269 270 271 272 273 274
julian day

ONE step BEYOND workshop, 15 October 2015 ESA - Frascati, Italy

4

SEVENTH FRAMEWORK
PROGRAMME

FP7-Regpot-2012-23-1



BL!I|d1HL— a Centre of Excellence
monitoring of Natural Disas rera

The POLIPHON25 methodology IS given 1In

fine and coarse dust contribution
Mamouri and Ansmann, 2014

for better evaluation and optimization of the models AMT, 7. 3717-3735, 2014
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Application on Satellite datasets for global datasets

532 nm Total Attenuated Backscatter, km” sr' UTC: 2013-06-01 23:47:37.6 to 2013-06-02 00:01:06.3 Version: 3.30 Nominal Nighttime

Backward trajectories ending at 0000 UTC 02 Jun 13 1.0x10-1

GDAS Meteorological Data

Source * at 34.70N 33.00E

Height a.s.l. [km]

Meters AGL

21:30  21:45 22:00 22:15 22:30 22:45

Altitude, km

Time [UTC]

Lat 56.21 50.24 44.23 38.19 32.13 26.04 19.95 13.84
Lon 41.68 38.82 36.50 34.53 32.80 31.23 29.77 28.40
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Mamouri and Ansmann,2015

: ACP, 15, 3463-3477, 2015
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can be applied to LIVAS products..... Mamouri and Ansmann,2015

. ACP, 15, 3463-3477, 2015
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to summarize....

Eastern Mediterranean is a unique place for dust observations.

Consistent lidar systems in Crete (mostly influenced by Saharan dust)

and in Cyprus (often influenced by Arabian dust) can provide valuable observations for
the optimization of BEYOND dust models.

The Greece, Cyprus and Romania can play an important role to the
calibration/validation activities covering different atmospheric scenarios and providing
measurements and datasets seldom observed in central Europe.
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