


Anthropogenic

RF Terms

Radiative Forcing Components

RF values (W m™®)

Spatial scale

Long-lived
greenhouse gases

Ozone

Stratospheric water
vapour from CH,

Surface albedo

Direct
Total

Aerosol | cloud Abedo
effe

Linear contrails

Stratospheric

|
':—| Halocarbo
I

|
Tropospheric

n
I
|
|
|
|

Black carbon
on snow

1.66 [1.49 to 1.83]

0.43 to 0.53]

a4
16 [0.14 to 0.18]

0.48
0.16

-0.05 [-0.15 to 0.05]
0.35 [0.25 to 0.65]
0.07 [0.02 to 0.12]

-0.2 [-0.4 to 0.0]
0.1 [0.0 to 0.2]

-0.5 [-0.9 t0 -0.1]

-0.7 [-1.8 to -0.3]

0.01 [0.003 to 0.03]

Gilobal

Global

Continental
to global

Global

Local to
continental

Continental
to global

Continental
to global

Continental

Solar irradiance

0.12 [0.06 to 0.30]

Gilobal

Total net
anthropogenic

1.6 [0.6 to 2.4]

Radiative Forcing (W m=2)
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PASSIVE REMOTE SENSING INSTRUMENTATION

CIMEL CE 318 RADIOMETER

Filters 340, 380, 440, 670,
870, 936, 1020 nm
IFOV 1.2°
Robotic System:
-Sun Photometer
-Sky Radiance:
- Almucantar
-Principal Plane




SUN PHOTOMETER RETRIEVAL PROCEDURE
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EARLINET

Detection channels:
elastic @ 1064 nm
elastic @ 532p nm (parallel polarization)
elastic @ 532s nm (cross polarization)
elastic @ 355 nm
Raman @ 408 nm (by water vapor)
Raman @ 387 nm (by atmospheric N,)
Raman @ 607 nm (by atmospheric N,)




LIDAR RETRIEVAL PROCEDURE
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AIR MASS ORIGIN
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=7 1E+3

-6, 0E+3

-0 0E+3

-4.0E+3

5500.0- -3.0E+3

n; 5000.0- -2 0E+3

-
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= 4500,0- 1.OE43

-0.0E+0

RCS @532nm
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W w1 dLog RCS /dz @ 532nm (au)




OPTICAL PROPERTIES BY 3+2 RAMAN LIDAR

Lidar computations

Layer AE back AE back AE ext Lr Lr
km (a.s.l.) 355-532 532-1064 355-532 355nm (sr) 532 nm (sr)




MICROPHYSICAL PROPERTIES:
COMPARISON WITH SUN-PHOTOMETER RETRIEVALS




EFFECTIVE RADIUS VERSUS ANGSTROM EXPONENT

m beta-AE 355-532 nm
beta-AE 532-1064 nm

Anthropogenic/North America - EARLINET
Arctic Haze,Urban Pollution/North America,Eurc
Anthropogenic/Biomass - INDOEX

Forest Fire - Spitsbergen

Marine - INDOEX




SSA: COMPARISON WITH SUN-PHOTOMETER RETRIEVALS




IN SITU MEASUREMENTS AT THE SURFACE BOUDARY LAYER

\ [EGRATING

HOTOMETER MAAP




TEMPORAL EVOLUTION OF SSA: IN SITU MEASUREMENTS




CONCLUSIONS










... thank you for your attention




