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	4.3. Gantt Chart
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Tasks:

1.1 Adaptation of the measurement remotely piloted aircraft system” (RPAS) to enable observations of vertical profiles of absorbing aerosols (M5)
1.2 Development of methodology adequate for calibration of the new nephelometer (M8)
1.3 Flight experiment over the ARR in August 2013 (M6)
1.4 Developing and calibration of the CRDS instrument (M18)

1.5 Field experiment in Svalbard in 2014  (M21)

2.1 Methodology of the direct method to retrieve aerosol single-scattering properties based on synergy of in-situ and remote sensing observations (M15)

2.2 Methodology of the indirect method to retrieve aerosol microphysical properties and absorbing properties (M24) 

2.3 Method evaluation and error analysis (M30)
3.1 Analysis of the long-term AOD data and ice extent data in the European Arctic (M15)
3.2 Measurements of aerosol vertical fluxes in the Spitsbergen shelf region (M30)

3.3 Determination of best marine aerosol source function (M36)

4.1. A monthly/seasonal/annual variability studies of the vertical profiles of aerosol optical properties (M24) 

4.2. A monthly/seasonal/annual study of the vertical profiles of the micro-physical parameters over both Svalbard and Andoya (M30)

4.3 Selection of the typical altitude dependent optical properties and microphysical parameters characteristic for the cases of the background versus the arctic haze conditions (M36)
4.4  Using selected profiles of heating from the Arctic haze measurements we will conduct large eddy simulations to understand the impact of absorbing aerosols on the evolution of atmospheric boundary layer (ABL) in a local scale (M36)
4.5. We will evaluate results of numerical simulations performed in 4.4 comparing the simulated atmospheric boundary layer structure and depth with the remote sensing observations of ground-based lidars and ceilometer and with the available in-situ profiles (M36)

5.1 Modeling of Arctic haze (M28)
5.2 Impact of ship emissions in the Arctic (2-3 emission scenarios – 1year) (M30)

5.3 Sea salt emission (M30)

5.4 Implementation of radiative transfer model in the GEM-AQ (M16)

6.1 Study horizontal differences of aerosol optical properties from land stations located in the Svalbard fiords and using the shipborne measurement platform in the Svalbard fiords (M36)

6.2 Comparison of the modeled and observed aerosol optical properties during Svalbard campaign (M30)
6.3 Study impact of ship emissions on black carbon concentrations and absorption coefficient (M36)
6.4. Study aerosol radiative forcing of ship emissions (M36)

7.1. Computation of solar radiative fluxes over the fjord regions (M36)
7.2 Analysis of aerosol radiative forcing over the fjord regions, including estimation of errors in radiative forcing modeling due to Independent Pixel/Column Approximation approach (M36)
8.1 Current intermodel uncertainty (M12)
8.2 Forcing best estimate (M18)
8.3 Comparisons with observations (M36)
8.4 Arctic haze connection to aerosol forcing (M36)
8.5 Vertical profiles of aerosols, relative humidity and arctic haze and their influence on modeled direct radiative forcing (M36)

Deliverable

D1.1.1 Prototype RPAS with aerosol equipment (M 5)

D1.2.1 Report on the calibration of mini nephelometer (M 7)

D1.3.1 Report on ARR experiment data (M 8) 

D1.4.1 Prototype of CRDS system (M18) 
D1.5.1 Report on Svalbard experiment data (M21)
D2.1.1 Report on direct retrieval of single scattering albedo (M15)

D2.2.1 Manuscript of a paper for the peer-reviewed literature describing the methods of retrieval of single-scattering properties (M30)
D3.1.1 New marine aerosol source function (M32)

D3.2.1 Paper in a peer-reviewed journal. The working title: Impact of aerosol emission from sea surface on aerosols in the region of the European Arctic (M36).
D4.1.1 Vertical profiles of aerosol optical properties and microphysical parameters (M30) 
D4.2.1 Vertical profiles of aerosol optical properties over the Svalbard and Andoya site related to the background and the Arctic haze conditions (M36)
D4.3.1 Numerical estimates of Arctic haze impact of absorbing aerosols on the atmospheric boundary layer and evaluation of these estimates by comparison with the remote sensing data and measured profiles (M36).
D5.1.1 Spatial and temporal variability of aerosols concentrations over the Arctic during haze episodes (M16)
D5.2.1 Spatial and temporal variability of AOD in the Arctic (28)
D5.3.1 Impact of changes of the emissions from ships on BC concentrations in the Arctic (30)
D5.4.1 Modeled sea salt emission fluxes variability (M30)

D5.5.1 Radiative transfer model testing (M16) 

D5.6.1 Seasonal variability of AOD (M30)
D.6.1.1 Seasonal map of aerosol optical properties in the European Arctic (36) 

D.6.2.1. Peer-reviewed paper on ship emission impact on black carbon concentrations in the Svalbard area (36) 

D7.1.1 Report on radiative forcing of absorbing aerosol over the fjord regions, including estimation of errors in radiative forcing modeling due to Independent Pixel/Column Approximation approach (M36)
D8.1.1 Analysis of intermodel uncertainty on the total direct aerosol effect over Arctic, using model results provided to the 2nd phase of the AeroCom aerosol model intercomparison project (M12)
D8.2.1 Provide current model best estimate of direct aerosol forcing in the European Arctic, based on the results from task 8.1 (M18)
D8.3.1 Comparison of observed and modeled aerosol concentration and radiative forcing profiles, using input from WP2, WP4 and WP7 (M36)
D8.4.1 Develop estimates for effect of arctic haze on the radiative forcing efficiency of absorbing and scattering aerosols, using a state-of-the-art radiative transfer model and input from WP4 (M36) 

D8.5.1 Estimate of impacts of uncertainties in vertical profiles of aerosols, relative humidity and arctic haze on total direct aerosol effect (M36)

Milestone: 

M1.2.1 Definition of necessary modifications of the new nephelometer (M7) 

M1.5.1 Comparison of applicability of the CRDS system with PAX for aerosol investigation (M18) 
M2.1.1. Definition of scattering correction in the mini aethalometer (M5)
M2.1.2 First tests of new direct methods ready and necessary improvements (M10)

M2.2.1 Definition of cases for retrieval methods (M16)   

M2.2.2 Decision whether the new indirect method retrieves sufficiently well absorbing and microphysical properties (M22)
M3.1.1 Collection of data regarding water areas free of ice around Svalbard and data on aerosol optical depth in the area(M6)

M3.1.2 Analysis of the collected data (M12)

M3.2.1 Preparation of instruments for measurements (4)

M3.2.2 Measurements during the first cruise (6)

M3.2.3 Analysis of the data from the first cruise (9)

M3.2.4. Measurements during the second cruise (18)

M3.2.5. Analysis of the data from the second cruise (21)

M3.2.6. Comparison of the marine aerosol source functions obtained from different methods (27)

M3.2.7. Measurements during the third cruise (30) 

M3.3.1. Paper preparation for the publication (33)
M4.1.1 study of vertical profiles of aerosol optical properties over the Svalbard and Andoya (M24)
M4.1.2 study of vertical profiles of micro-physical parameters over the Svalbard and Andoya sites (M30)
M4.2.1 final comparison of the Arctic haze versus the background conditions (M36)
M4.3.1 EULAG simulation of an absorbing aerosol impact on the evolution of atmospheric boundary layer (M28) 

M4.3.2 comparison of the simulated atmospheric boundary layer structure with ground-based and in-situ observations (M32).
M5.1.1 Geophysical and emission data, testing and evaluation (M10)
M5.2.1 Arctic haze cases simulations completed (M24)
M5.3.1 Ship emission scenarios defined (M20)
M5.3.2 Ship emission scenarios completed (M26)

M5.4.1 Sea salt variability (M28) 

M5.5.1 Radiative transfer model implemented (M12)
M.6.1.1 Preparation and calibration of aerosol instruments (4)

M.6.1.2 First measurements of seasonal changes of aerosol optical properties in the European Arctic (6)

M.6.2.1 Ship emission scenarios defined (18)

M.6.2.2 Ship emission scenarios completed (36) 

M.6.2.3 Defined levels of black carbon concentrations in the Svalbard region versus the ship traffic intensity (36)
M7.1.1 End of computations of aerosol radiative forcing for plane-parallel and non-uniform cases (M34) 

M8.1.1 Publication on intermodel uncertainty and best estimates of Arctic direct aerosol radiative forcing and comparisons with measurements from WP2 (M24) 

M8.2.1 Publication on the impact of Arctic haze on the efficiency of aerosols to induce radiative forcing in the Arctic region (M36)
