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S1. Availability of measured data and calibration
Measured data that did not pass the quality control were discarded, and only
days with complete measured data were used for the analysis, resulting in 20 days of

high-quality data.

Table S1. Excluded measured data. Presented are data availability for the analysis
and the reason for and percentage of data exclusion. *

Reason Percentage
Analyzed data (good data) 21%

Partial measurement days 5%

Poor quality 11%

File writing error 14%
Calibration error 8%
Measurement failure 11%
Blocked tube 28%
Electricity failure 2%

* Note that we have also excluded from our analyses measurements between DOY
257-260, due to irregular meteorological conditions during this period, which
resulted in an atypical diurnal profile shape, with no correlation between daytime T
and BVOC mixing ratios (see Sect. S4).

According to the proton transfer reaction between the H;0™" reagent ions and a
VOC producing protonated molecule RH*, the signals of RH* ions [RH*] at the end

of the drift tube can be described as follows

Hs0% + R > RH* + H,0 (Eq.1)
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[RH*] = [H;0%]o(1 — e7KIRIAL), (Eq. 2)

where k is the reaction rate constant, [H;0%], is the signal of H;07 ions before the
reaction, [R] is the number concentration of the VOC in the drift tube, and At is the
reaction time for H;0™ traversing the drift tube. If the proton-transfer reactions only
convert a small fraction of H;0" into protonated molecule RH*, [RH*] can be
approximately expressed as (de Gouw et al., 2003; de Gouw and Warneke, 2007;

Lindinger et al., 1998):
[RH*] ~ [H307]k[R]At, (Eq.3)
where [H;07] is the signal of the [H;07] ions after their exit from the drift tube.

Under a small H;0* converted fraction, Eq. (3) can be used (De Gouw et.al.
2003) to estimate the compound [R] concentration from the observed ion count rates,

I(RH*) for RH™ ions and I(H;0%) for H;0% ions and the reaction rate constant k as

R] = o 2] (o0 (Eq. 4

" kAt T(RH¥) \T(H30%)

The coefficients T(RH*) and T (H;0™) are the transmission efficiencies for RH* and

H;07, respectively, and their values range between zero and one.

Table S2. Compositions of the calibration gas standards. The standard was used in
the calibrations. S norm indicates the normalized sensitivity, ki, indicates the proton

transfer reaction rate coefficients k reported by (Cappellin et al., 2012), while kobs
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field campaign. See also Fig. S1 for Kkineo- Kobs regression.

indicates the effective proton transfer reaction rate coefficient observed during the

Compound |Snorm | m/z Kine ot
[10°cm®s ™| [10°cm3s ]
Acetaldehyde 18.5 45 3.17 3.16
acetone 22.8 59 3.32 3.28
MVK+MACR | 21.6 71 3.30 2.77
MEK 25.9 73 3.28 3.27
Benzene 16.5 79 1.93 1.99
Toluene 19.8 93 2.08 2.16
Xylene 22.7 107 2.26 2.28
TMB 22.4 121 2.40 2.10
D5 40.5 371 2.00 2.03
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68 Fig. S1. kieo-Kobs regression. Presented are the Kieo-Kobs regression and the
69 corresponding coefficient of determination (r?).
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Fig. S2. Schematic of the measurement setup. Eddy covariance measurements used
and open path sensors at a height of 6.9 m to quantify O3, CO, and H,O mixing
ratios, as well as VOCs by PTR-TOF-MS, which was located in an air-conditioned
mobile laboratory, together with trace gas monitors. Basic meteorological
parameters were measured at a distance of 360 m, within the nature park. See Sect.

2.2 for more detailed information.
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S2. The origin of the measured VOCs

Fig. 3 in the main text points to elevated emission of MVK+MACR, isoprene
oxidation products, from both the west and southeast. The former could indicate an
isoprene origin from the sea, while the latter could suggest emission of MBO and/or
isoprene. Considering the short distance from the memorial gardens (~40 m),
oxidation of isoprene to both MACR and MVK is far too slow to account for the
observed MVK+MACR mixing ratios. Moreover, the m87/m69 indicates elevated
MBO emission from southeast, which could be attributed to emission from conifers in

the memorial gardens

Factor 1 i
Factor 2 [l
Factor 3 -

100

50t

Fig. S3. Example of PMF model results for August 13-14, 2015. Suggested biogenic
factor in green, anthropogenic factors in red and blue.

Luo and Yu (2010) suggested that the global contribution of oceanic emissions to MT
Is ~4% of that of isoprene.
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MBO mixing ratios as a function of temperature & time serias
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July, 2015.
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Figure S9. Average diurnal profiles of BVOCs (A) and AVOCs (B) between 14-17

October, 2015.
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Figure S11. Backward trajectories for August 16, 2015 (A), and September 11, 2015
(B), for the hours 9:00 (A1, B1), 11:00 (A2, B2), 13:00 (A3, B3), 15:00 (A4, B4).
Isoprene time series for (C) September 11-12, 2015, and (D) August 13-16, 2015. This
example is used to demonstrate high MBO-+isoprene mixing ratios when the

trajectories passed only over the Mediterranean Sea, not the aquafarms.
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along the season.

S3. MEGANV2.1 Results

MT* Acetone Acetaldehyde | MBO DMS
Average 58.62 16.363 10.629 10.248 0.477
Range 131.491 28.021 41.462 46.932 0.817

*MT: several key MTs are expected to be emitted from the nature park (see Sect. 2.1
in the main text), increasing in emission rate according to: myrcene (2%) > t-beta-
ocimene (6%) > 3-carene (15%) > limonene (16%)> f-pinene (19%) > a-pinene
(27%), and other MTs contributing 14%.

S4. Irregular meteorological conditions and mixing ratios during Julian days
257-260.

During Julian days 257-260, we measured irregularly high mixing ratios for several
VOCs (Fig. 2 in the main text) as well as for several measured trace gases (not shown
here). Because we also measured high wind speeds and low solar radiation intensity,

we hypothesized that the high mixing ratios were induced by higher than unusual
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stable atmospheric conditions during summer. To investigate this hypothesis, we ran
the mesoscale weather research and forecasting (WRF) model, version 3.7.1. A

detailed description of the model can be found at http://www.wrfmodel.org/index.php.

A 1-km horizontal spacing domain was used with 190 x 529 grid points in the west—

east and south—north directions, respectively, covering the whole area of Israel, as

shown in Fig. S13.

Fig. S13. Map of the three nested domain grids of WRF simulations in the Eastern
Mediterranean (domain resolution: Domain 1 = 9 km, Domain 2 = 3 km, Domain 3 =
1 km). The WRF domain covers areas in southern Lebanon, Israel, West Syria, West
Jordan, and South Egypt. Background imagery from Google Earth.

The 1-km resolution constitutes a compromise between optimal representation
of the terrain and land use, suitability of the planetary boundary layer (PBL)
parameterizations in the WRF model and computational requirements. The vertical
grid included 30 levels within the first 1 km above the ground. Initial and boundary
conditions were provided by NCEP GFS analysis
(https://rda.ucar.edu/datasets/ds083.2/), which has six hourly time resolutions and

0.25° x 0.25° horizontal resolution. The high vertical and horizontal resolution
enabled us to capture the local effect of terrain on meteorology.
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Fig. S14 demonstrates relatively sharp decreases in the local PBL during 14-
17 September, 2015, starting on each day in the late morning, which reinforces that
the high mixing ratios measured on these days can be attributed to the shallow mixing

ratios on these measurement days.
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Figure S14. Boundary layer height between 14-17 September, 2015. Induced by
irregularly meteorological conditions, the boundary layer height during this
measurement period was lower than during the other periods.
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