Modeled vertical aerosol
distribution
A comparison to EARLINET
and ARM network

AeroCom meeting, Giss New York, 1-3 December 2004
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* Measurements of :
extinction coefficient, scattering ratio,
backscatter coefficient, optical depth
relative humidity, cloud detection

- Use of measurements for 2000 and 2001
* Measurements twice a week :

Monday and Thursday

* Measurements at sunset

- Raman lidar : extinction coefficient
without hypothesis on lidar ratio




EARLINET
Hamburg

fa W1 W]

4500

4000
3500
3000
2500

Height [m]

2000
1500
1000

, 18m asl , 2000, 355 nm

A i 1;!&

B
.

|::I‘I IZ- 3 d__E B 7. 48 10 11 12 o
5000 T T T T T T g T
45ﬂ0: | '
AUDU; -
3500 - | -

Height [m]
]
]

I

Month of Year

No data at low altitudes
= difficulty to measure
below a certain height

(Mm)=!

400
360
320
280
240
200
160
120
80
40
0
(Mm)=!
400
360
320
280
240
200
180

DOE ARM
South Great Plains

INCA
2000

data
2000

Height |m)

Height|m]

, 317m asl, 2000, 355 nm

.910111213

1T 2 3 4 5 B 7 8
Menth of Year

91011120

(Mm)=!
300
270



INCA

Hamburg 2000 South Great Plains

Relative humidita', %%
40 ] 80 100

Hamburg (53.60M ; 10.00E ; 18m) 20

25/05/2000 19h53
SGP (36.62M97 5W;317m)

LMDzT-INCA
- 7 ——r
5 Exfinction profiles
oo [ - - LME?;I .I.r:f'l:a"-
EARLINET

Altitude, km

E
-
o
-
5
=
=
=

100 150 200 250 300 350 400 50 100 150 200 250 300 350
Extinction coefficient at 351 nm(Mm)~" Extinction coefficient at 355 nm(Mm)~"

Underestimation by INCA in the PBL



(Aberyst.,Hamburg,Kuehl. Leigzig,Lecce,NapIes,Potenza)
L 182 or filés P
_Extinction coefficient at 355 nm, (Mm)™"

LMDzT—INCA

600

450 -

Use of all EARLINET and INCA individual profiles in 2000
Separation in 4 altitude layers : <1 km ; 1-2 km ; 2-3 km ; 3-5 km

< 1 km slope = 0.57 |
| 96f r=0.22]
LIDAR & 185 +/- 114
MODEL =133 +/- 91|

< |

© LMDzT—INCA

0 100 200 300 400 500 600

LIDAR DATA

: e : e

I 2-3 km slope = 0.74 |

[ 162 r=0.48]
o #o LIDAR 2 66,+/~ 61

MODEL = 64 'l'/— 61!

~ LMDZT-INCA

50 100 150 200 250 300
LIDAR DATA

500

3751

slope = 0.66 -
r=0J35]
LIDAH>%°1DB +/- 90|
MODEL = 98 +/- 79|
Qo i

1=2 km
151§

100 200 300 400 500

LIDAR DATA

slope = 0.70
r=0.51]
33 +/- 33|
31 +/- 28/

3-5 km

140 °
# LIDAR =

LIDAR DATA

Low correlation coefficient,
especially below 2 km

(Aberyst.,Hamberg,
. Extjnc’(:

=7 Lec?e,NapIes,Potenza)
rofi

les P
, (Mm)

o00] < 1 km slope = 0.58

4# r=0.19
LIDAR = 208 +/- 67

4%0r MODEL = 129 +/- 76

LMDzT~INCA

slope = 0.71

r= 039

LIDAR = 110 +/~ 64 |
MODEL = 91 +/— 62

*

0 100 200 300 400 300 600

LIDAR DATA

100 200 300 400 S00
LIDAR DATA

300.- 2-3 km slope = 0.81
| 474 r = 0.59
LIDAR = 53 +/— 47
MODEL = 55 +/- 41

LMDzT-INCA

50 100 150 200 250 300

LIDAR DATA

r 3_5' km slope = 0.84
| asg r = 0.62]
LIDAR = 24 +/- 22|

MODEL = 27 +/- 18]

50 100 150 200
LIDAR DATA

Average in time :
=> improve the comparison



2000

i
1
_—
E
=
el
E
c
e}
0
G
pes
o
-
€
2
(5]
&
o
Q
L4 ]
c
2
p-1
(5]
c
£
x
w
=
1
_—
E
=
S
E
c
0
e}
G
-—
°
-
c
2
2
=
g
o
c
<]
g
o
c
£
=
w

-

8 o
-

(4]

B

Mean of seven stations weekly profiles

(Aberyst Hamburg Kuehl. Le|pZ|g Lecce Naples Potenza)

T TR
+

+

E

0k

., LMDZT—INCA
+ EARLINET ]

1620242832354044485

Week of the yeor

8 8
|\IJ_
W
=
3 ]

LMDZT~INCA |
EARLINET

16 20 24 28 32 36 40
Week of the year

Extinction coefficient at 355 nm, (Mm)-! Extinction coefficient at 355 nm, (Mm)

€ 500

E 1—2 km

LMDzT INCA
EARLINET 1

242532354044485

Week of the year

3-5 km

LMD2ZT—INCA

EARLINET

16 20 24 28 32 36 40 44 48 52

Week of the year




(Lecce, Maples Potenza)

(Aberyst..Hamburg, Kuehlungsborn, Leipzig)

DzT-INCA all year 2000 1Dz T-INCA all year 2000
LMDzT-IMCA FILTERED 82 prafiles 1 LMDeT-INMCA FILTERED 100 prafiles
EABLINET 82 profiles EARLINET 100 profiles

Altitude, km
Altitude, km

100 200 300

100 200 300
Extinction coefficient ot 355 am, (Mm})~'

Extinction coefficient ot 355 am, (Mm)=!

Good agreement between model and measurements in both regions
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Load RH MEC EC
profiles profiles profiles profiles

At different sites / For different models

Use of yearly mean profiles
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