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Introduction
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The relationship between clouds and the surface radiative fluxes are studied by conducting radiative transfer simulations

considering reanalysis data, remote sensing and in-situ observations. The observations used here are based on two major

field campaigns PS106 (Macke and Flores, 2018, Wendisch et al., 2019) and MOSAiC leg 1 (See Fig. 1). Both expeditions

provide a similar remote sensing instrumentation which allows us to derive cloud macro and micro-physical cloud properties

by applying CloudNet algorithm (Griesche et al., 2019).

Objectives

Results

Our results consider the complete CloudNet dataset for

both campaigns. Quality flags for liquid and ice water

content are not differentiated since this can reduce the data

by 53 % and 46 % for PS106 and PS122.1, respectively.

The histograms shown in this section indicate the

difference between daily simulated and observations of

downward fluxes with a resolution of 10 minutes. On which

we highlight the following results:

• PS106 terrestrial shows a bimodal distribution for All

cases (Fig. 2) indicating an overall underestimation of

the model by 49.30 W/m² (RMSE). Most of this is due to

problems simulating Single layer and Fog cases.

• PS106 solar shows a higher discrepancy of up to 136.91

W/m² (RMSE) for All cases (Fig. 3). This is also mostly

due to Single layer and Fog cases and problems when

superstructures of the ship blocked the view of the

pyranometer instrument.

• For MOSAiC (PS122.1) terrestrial it was found a good

agreement for Cloudless cases and a relatively good

one for All cases (Fig. 4). However further analysis

should be made for several specific cases.

• As seen in Fig. 5, Fig. 6 and summarized in Table 1 the

CRE is dominated by solar radiation in summer with -8.8

W/m² and in winter by 30.9 W/m². It should be noted that

for PS106 special attention should be brought for the

Arctic marginal ice zone (May 31, June 19-24).
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Fig. 1: RV Polarstern tracks for PS106.1 (red line), PS106.2 

(blue line) and MOSAiC leg 1 – PS122.1 (green line).

Closure of surface downward fluxes – PS106

Methods

The following results are based on radiative transfer simulations using the model RRTMG. For consistency with both

campaigns, here we consider atmospheric profiles of specific humidity and temperature, as well as skin temperature and

forecast surface albedo from ERA5 (hourly, 0.25ºx0.25º), and cloud macro and microphysical properties from CloudNet

(Griesche et al 2019). Our analysis focuses on comparisons between simulations and observations of downward broadband

solar and terrestrial irradiances at the surface based on RRTMG simulations. Following from this the cloud radiative effect

are calculated at the surface.

Cloud radiative effect – PS106 Cloud radiative effect– MOSAiC leg1 (PS122.1)

Closure of surface downward fluxes – MOSAiC leg 1 (PS122.1)

Fig. 2: Comparative histograms of simulations minus observations of downward terrestrial broadband irradiances for PS106 for different 

cases

Campaign
CRE - Solar 

[W/m²]

CRE- Terrestrial 

[W/m²]

Net CRE

[W/m²]

PS106 -32.9 24.0 -8.8

PS122.1 0 30.9 30.9

Fig. 3: Comparative histograms of simulations minus observations of downward solar broadband irradiances for PS106 for different cases

Fig. 4: Comparative histograms of simulations minus observations of downward terrestrial broadband irradiances for PS122.1 for different 

cases

Table 1: Mean cloud radiative effects for PS106 and PS122.1 based on 

RRTMG simulations 

Fig. 5: Time series of cloud radiative effects at the surface based on RRTMG simulations for PS106 Fig. 6: Time series of cloud radiative effects at the surface based on RRTMG simulations for PS122.1

Results

http://hdl.handle.net/10013/epic.4ff2b0cd-1b2f-4444-a97f-0cd9f1d917ab
https://doi.org/10.1175/BAMS-D-18-0072.1
https://doi.org/10.5194/amt-2019-434

