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Task 2.4 sea-salt emission
• An approach of Monahan (1986) has been implemented 

to ECMWF model, 3 modes. Some tests performed (JJM)
• Alternative consideration of a more sophisticated hybrid 

scheme Monahan + Martensson has been considered in 
FMI. Model is partly implemented and some tests 
performed



Motivation for the hybrid model
• Monahan et al, 1986 model has been derived from 

observations within the size range 0.7 – 15 µm 
does not contain dependence on salinity and water temperature
extrapolation to other size ranges is dangerous and not 
straightforward

• Marttensson et al, 2003 has been derived from laboratory 
experiments for the range 0.01 – 1 µm

includes experiments with varying salinity and water temperature
good agreement with Monahan’s values for some salinity and 
water temperature
Problem: extremely inconvenient and unphysical way of 
parameterizing the observed dependencies

– no chance for extrapolations outside the range
– practically useless also within the range: numerically unstable



Idea for hybrid sea salt emission model
• Re-parameterize the Martensson’s data into something 

more physical and numerically stable
basic shape of flux dependence on particle size
dependence on water temperature and salinity

• Extrapolate the obtained dependencies to Monahan’s size 
range using his formula as the basic shape-function

• Result: a unified scheme to 10 nm – 10 µm size range 
with explicit dependencies on salinity and water 
temperature



Reparameterization: first results
• Dependencies on salinity and temperature are pretty 

simple and these overlooked fittings are nearly linear in bi-
logarithmic scale

• Main shape-function is not yet fully understood but as a 
quick-and-dirty solution can be taken as an extention of 
Monahan’s curve with saturation at very small sizes
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Next-step tasks
• Complete the transition and refinement of emission 

databases. Time variation coefficients remain a difficulty
• Re-analysis of 2003 will be done with ready-made fires 

emission database, which will give time for 
implementation of the assimilation system, which is to be 
started

• Next-step improvements and inter-comparison of the 
schemes for wind-blown dust and sea-salt emissions
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