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Figure S1: Timelines of the HCHO measurements and the EMAC simulation, averaged along the ship track. 

 

Figure S2: Scatter plot of the HCHO measurements versus the simulated data (EMAC) in hourly averages. 

 



 

 

 

Figure S3: Timelines of the H2O2 measurements and the EMAC simulation, averaged along the ship track. 

 

Figure S4: Scatter plot of the H2O2 measurements versus the simulated data (EMAC) in hourly averages. 

  



 

 

 

Figure S5: Timelines of the organic peroxide (ROOH) measurements and the EMAC simulations along the ship the track. The 

simulated dataset consists of the most prominent species methyl hydroperoxide (MHP), peracetic acid (PAA) and ethyl 

hydroperoxide (EHP). 

 

 

Figure S6: Scatter plot of the organic peroxide measurements versus the simulated data (EMAC) in hourly averages. 

  



 

 

Table S1: Mean, median, 25- and 75-percentile values of the HCHO, H2O2 and organic peroxide measurements (black) and the 

corresponding EMAC simulations (orange) for the eight different regions encountered during AQABA: Mediterranean Sea 

(MS), Suez Canal (SU), Red Sea North (RN), Red Sea South (RS), Gulf of Aden (GA), Arabian Sea (AS), Gulf of Oman (GO) 

and Arabian Gulf (AG). 
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Figure S7: Timelines of the OH measurements and the EMAC simulation, averaged along the ship track. 

 

Figure S8: Timelines of the HO2 measurements and the EMAC simulation, averaged along the ship track. 

 



 

 

 

Figure S9: Case study of the Arabian Gulf during the first leg for the observations and the corresponding EMAC simulations. 

Highly polluted air masses were detected during the night of the 29.07.17, when we measured 170 ppbv of O3 in the center of 

the Arabian Gulf. 

 

 

 

Figure S10: Identification of H2O2 and three separated organic peroxides based on the qualitative HPLC measurements. MHP 

(methyl hydroperoxide), PAA (peracetic acid) and EHP (ethyl hydroperoxide) were identified with their respective retention 

times and gaseous injections of PAA with a diffusion source. The lower panel shows the continuous results in AG, the upper 

panel the injection of enriched samples in MS. 



 

 

 

Figure S11: Timelines of the production and loss terms of H2O2 for the observations (black) and the EMAC model results 

(orange). Note that the loss terms were not multiplied with the H2O2 mixing ratio. 

 

Figure S12: Scatter plot of kHO2+HO2 for the measurements and EMAC. The water dependence causes a maximum deviation of 

about factor 2, as EMAC slightly underestimated water vapor.  

 

Figure S13: Diurnal variation of H2O2 (± 1σ) over the Mediterranean Sea (MS) for the observations (green) and EMAC 

(orange). 



 

 

 

Figure S14: Frequency distributions of the HCHO observations (black) and the EMAC model results (orange) for the eight 

regions encountered during AQABA. 

 

 

Figure S15: Frequency distributions of the H2O2 observations (black) and the EMAC model results (orange) for the eight 

regions encountered during AQABA. 



 

 

 

Figure S16: Frequency distributions of the ROOH observations (black) and the EMAC model results (orange) for the eight 

regions encountered during AQABA. 

 

Table S2: Calculated deposition rates (kDep) of HCHO and H2O2 for the Arabian Sea (AS) and the Mediterranean Sea (MS). 

Values of kDep were determined as the slope of a linear regression (logarithmic decay versus time, Fig. 10) and the corresponding 

deposition velocities (VDep) are based on Eq. 12 with values for the boundary layer height derived from the ERA5 results for 

the corresponding timeframe (± 1σ). Errors of kDep and VDep are estimated to be at least ± 40% 

 kDep HCHO / s-1 R2 VDep HCHO / cm s-1 kDep H2O2 / s-1 R2 VDep H2O2 / cm s-1 hBL ERA5 / m 

07. - 08.08.17 1.75 ± 0.70 · 10-5 0.69 0.99 ± 0.40 1.18 ± 0.47 · 10-5 0.65 0.67 ± 0.27 569 ± 12 

08. - 09.08.17 1.42 ± 0.57 · 10-5 0.47 0.66 ± 0.26 1.91 ± 0.76 · 10-5 0.86 0.89 ± 0.36 465 ± 27 

09. - 10.08.17 0.72 ± 0.29 · 10-5 0.42 0.37 ± 0.15 0.42 ± 0.17 · 10-5 0.70 0.22 ± 0.09 520 ± 18 

10. - 11.08.17 0.91 ± 0.36 · 10-5 0.68 0.52 ± 0.21 1.25 ± 0.50 · 10-5 0.96 0.71 ± 0.28 573 ± 19 

11. - 12.08.17 2.18 ± 0.87 · 10-5 0.64 1.22 ± 0.49 3.28 ± 1.31 · 10-5 0.91 1.83 ± 0.73 559 ± 18 

12. - 13.08.17 1.39 ± 0.56 · 10-5 0.59 0.82 ± 0.33 2.72 ± 1.09 · 10-5 0.88 1.59 ± 0.64 586 ± 41 

13. - 14.08.17 1.18 ± 0.47 · 10-5 0.44 0.57 ± 0.23 2.36 ± 0.94 · 10-5 0.82 1.14 ± 0.46 483 ± 93 

14. - 15.08.17 1.21 ± 0.48 · 10-5 0.52 0.99 ± 0.40 1.49 ± 0.60 · 10-5 0.91 1.22 ± 0.49 822 ± 100 

Mean AS (±1σ) 1.34 ± 0.46 · 10-5 0.56 0.77 ± 0.29 1.83 ± 0.93 · 10-5 0.84 1.03 ± 0.52 572 ± 110 

24. - 25.08.17 - - - 0.95 ± 0.38 · 10-5 0.58 0.86 ± 0.34 906 ± 68 

25. - 26.08.17 - - - 2.87 ± 1.15 · 10-5 0.87 2.34 ± 0.94 814 ± 59 

26. - 27.08.17 2.20 ± 0.88 · 10-5 0.70 1.76 ± 0.70 2.30 ± 0.92 · 10-5 0.67 1.84 ± 0.74 800 ± 63 

27. - 28.08.17 2.74 ± 1.10 · 10-5 0.56 2.22 ± 0.89 1.68 ± 0.67 · 10-5 0.82 1.36 ± 0.54 810 ± 70 

28. - 29.08.17 2.31 ± 0.92 · 10-5 0.39 1.86 ± 0.74 1.16 ± 0.46 · 10-5 0.54 0.94 ± 0.38 808 ± 35 

29. - 30.08.17 1.97 ± 0.79 · 10-5 0.73 1.39 ± 0.56 1.22 ± 0.49 · 10-5 0.58 0.86 ± 0.34 706 ± 47 

30. - 31.08.17 0.33 ± 0.13 · 10-5 0.39 0.23 ± 0.09 0.39 ± 0.15 · 10-5 0.45 0.26 ± 0.10 715 ± 68 

Mean MS (±1σ) 1.91 ± 0.93 · 10-5 0.55 1.49 ± 0.76 1.51 ± 0.85 · 10-5 0.66 1.21 ± 0.69 792 ± 74 

 


