
(a) Nd enhancement in RH700 quartiles over time
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(b) LWP enhancement in RH700 quartiles over time
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(c) Nd enhancement by RH700 bins

0 20 40 60 80 100

RH700 [%]

0%

0.5%

1%

1.5%

2%

re
la
ti
v
e
 �

� 
a
n
o
m
a
l 

Azores

Sc

all

(d) LWP enhancement by RH700 bins
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Figure 6. The effect of free tropospheric relative humidity (at 700mbar, RH700) on Nd and LWP anomalies. The top row shows the hourly

anomalies by quartiles, the bottom row averages over time and instead stratifies by region (around the Azores, and in the Namibian and

Chilean Stratocumulus, Sc).

(2018)). Compared to hand-logged tracks, the retrieval locations are less certain, owing to uncertainty in the reanalysis wind

data used to advect the emissions. This means that overall the enhancements are smaller compared to natural variability, i.e. a35

lower signal-to-noise than in ship track studies. This problem is tackled with large amounts of data, as well as careful sampling

to avoid introducing any biases (see below for conditioning on retrieved properties).

A2 Input for modelling ship emissions

The Ship Traffic Emission Assessment Model of the Finnish Meteorological Institute (STEAM) uses as input the following

datasets: a) Vessel activity. This consists of global Automatic Identification System (AIS) transponder messages, which include40

data both from terrestrial and satellite AIS networks. Global vessel activity datasets are provided by commercial operators and

restricted to FMI research purposes. These are currently provided by Orbcomm Ltd. b) Global fleet description. These data

include technical features of all the ships in the global fleet and are provided by a commercial operator. Required data include

physical dimensions, machinery, propulsion system details, power generation and transmission features, capacity description

and installation of emission abatement techniques (e.g. exhaust gas cleaning systems). In this case, data from IHS Markit and45
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