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Broadband AOD 550nm Retrieval
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DWD-monitoring

network
global / diffuse
solar radiation
surface pressure
2m temperature

Data pre-processing
(quality control and temporal and
spatial interpolation)
~ ~
/r cloud-screening
(Long and Ackerman, 2000)

~N

x BAOD

(multicoefficient approach)
(Gueymard, 1997)

BAOD used as first guess )

N = _/

D-MOL-BRADAR
Optimal-estimation-based AOD retrieval from
broad band solar radiation measurements

N

D-MOL-BRADA:
Optimal estimation-based algorithm to retrieve the AOD at

550nm from global and diffuse surface radiation

observations.
As a forward model we use the radiative transfer code

MOMO (matrix-operator model).

F(ayg, a,4 asq, H,0,05,p,5za) =G, D, 1
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Direct Aerosol Radiative Effect (D-ARE)
Cloud Radiative Effect (CLE)

1. Global horizontal irradiance for atmospheric gas extinction (GHlggas)

(ERAS data are used for water vapor and ozone concentration)

2. Global horizontal irradiance for atmospheric gase and Aerosol extinction (GHlsim(@Jas+ aemsol))
® Daily mean AOD (-> retrieved from braodband measurements)

® Cloudy days an AOD average from the last 10 days with valid clear sky measurements is used

D-ARE = GHIsim(gas+ aerosol) — GHIsim(gas)
CLE = GHImeas - GHIsim(gas+ aerosol)




AQD [550 nm]

Deutscher Wetterdienst g
ReSUItS MOnthly Mean AOD Wetter und Klima aus einer Hand .\ /|

400 Lindenberg
350
300 .
@ winter: NO TREND
= 250 o y=-0.513x+41.985
. S PRE Y @ S : NO TREND
= o & .. ........Q.........Q o @ oo | @® 106 o1
2, 200 ' ® () ® @ Summer: NO TREND
E . .... ............ ‘ ..... .. .......... . _____ y=1.102x+219.141
Lindenberg © 150 ® ® @ Autumn: NO TREND
0.40 ; ] ° . y=0.305x+81.470
f 1000 - @ |
o351 .._. ........... Q.. ... ..... .....' ..... ... o0 -9
50 T o 0O 0 0 g Q- o ......
0.30- | e | :
0 ; i : . i |
0.25 2008 2010 2012 2014 2016 2018 2020
@ mth-avg: DECREASING . .
0.201 ® o ] e ;n=-0ég§01x+o.114 Wlnter. 37,0 + 3,15
Spring: 171,0 £ 16,25
Summer: 225,7 £ 12,20

2008 2010 2012 2014 o016 2018 2020 Autumn: 84,3 £ 6,92
mean: 0,11+ 0,01




Results: Monthly Mean Direct Aerosol and Cloud Effect
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Results: Mean Seasonal Direct Aerosol Effect - Germany
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Results: Year to Year Change in GHI vs (D-ARI + CLE) Wetterand Kima ausdiner o E
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Estimation of AOD from Broadband radiation is limited to a 99% cloud free atmosphere
* Instrument is comparatively cheap
« easy to operate and easy to service

* high time resolution (1min)

« The AOD estimated from Broadband radiation is in good agreement with AERONET AOD
- small positive bias, underestimation for high AODs and small particles.

 We found a decreasing trend in the D-ARE over Germany
- 10 stations in Spring, 7 stations in Summer and 4 stations in Autumn.

- No trend was found on the CLE on short wave radiation.

« Changes in the GHI can not be fully described by changes in D-ARI and CLE

« Optical properties of aerosols may also have changed (size, SSA)

- Changes in TCWV and other gases need to be considered (missing measurements)
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Method: Estimation of the Direct Aerosol and Cloud Effect
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