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1. The Australian Biogenic Canopy and Grass Emissions Model (ABCGEM)

The ABCGEM modelwas developed 15years ago at CSIRO to provide a spatially and temporally resolved interactive biogenic
emission inventory for the C-CTM. ABCGEM treats the emissions of reactive organic carbon froma full tree canopy (for
which in-canopy gradients of temperature and radiation are parameterised) and from pasture and grasses. Cases which fall
between these extremes (i.e. sparse canopy with an under-layer of pasture) are treated as a linear combination of the two

separate approaches.

The emission rate, ER (ug-C m2 h't) within the model from either tree canopy or grasses is a function of the fraction of the

model grid cell occupied by tree canopy or grass, F, the total leaf biomass Bm (g m?), and plant genus-specific emission rate
Q(ug-Cg?h).

ER=F xB,,; XQ Q)

Bn is the total dry weight of leaves extending fromthe ground to the canopy/grass height, hc per unit area of ground. Both Bn
and Frelate to the projected leafarea index, LAI (m? m2). Thus:

F=1-— exp(—O.SXLAI) (2)

B,, = LAI X LMA @)

Where LMA is the leaf mass per unit area (g m?). Bn changes with the seasonal variation in LAl and the relationship in
equation3. LMA is 100g m? for trees, consistentwith studies in National Parks within the Sydney GMR (Wright etal., 2002),
and 250 g m? for grass. This higherratio for grass is based on local measurements of pasture grass by Kirstine et al. (1998),
but is more than expected by the global database of planttraits (Kattge et al., 2011). It does allowfor very lowvalues of LAlg
in ABCGEM, butuntilmapped Bm becomes available, equation 3is a source of uncertainty. The leaf level emissions, Q, are

calculated forisoprene and monoterpenes in the tree canopy model (section 1.1), and for the grass model (section 1.3).

1.1. The tree canopy model

The tree canopy is divided into 10 vertical layers each of which has a specified height and LAI. The vertical distribution of
LAI follows a triangular distribution (Lamb et al., 1993), with the peak LAl occurring at two-thirds of the canopy height and
drops to zero at one-third of canopy height (i.e. the trunk). The canopy modeltakes input conditions of solar radiation and air
temperature and computes in-canopy gradients of temperature and solar radiation, for sunlit and shaded leaves. Layer-specific
biogenic fluxes are then generated using the Guenther algorithms and a species-specific emission factor, normalised to 30 °C

and 1000 umol m? s,

1.1.1 Temperature Function

The temperature within the 10-layer canopy is assumed to change in proportion to the cumulative leaf area index, LAlc,
summed fromthe top down. During daylighthours, the leaf level temperature, Tiearofthe it" layer, is approximated by the LAI-
weighted interpolation of the leaf temperature between the top of the canopy, Trand the temperature at the canopy base, Toas.

Ti

leaf

=T, + (LAl /LAD [Ty =T ] “)

where LAl is the projected canopy leaf area indexper unit area of ground extending fromthe groundto hc, the canopy height.
ABCGEM does not consider the energy balance within the canopy, instead assuming that Tase does not vary significantly
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diurnally, fora densely shaded canopy with no horizontal temperature advection. The 24-hour average temperature is used for

Trase. At night, a height-based linear interpolation replaces equation 4.
The temperature correction function for isoprene emissions, Cr for each layer is given by equation 5 (Guentheret al., 1991):

Ct1 (Tleaf_TS)

RTs Tieqf

Cr = > 5

T 14 CTZ(Tleaf_TM) ( )
exp RTsTieqf

where R = 8.314 J K-1 mol!, C; = 95,000 J mol?, Cr» = 230,000 J mol?, Tw =314 °K and Ts= 303 °K is the standard
temperature. Whilst theabove parameters have changed little since Guentheret al. (1991), there is evidencethat temperature
and light responses differ among plant species and can even vary among shade- and sun- adapted leaves within canopy and
individualtrees (Sharkey et al., 1996; Harley et al., 1997).

1.1.2 Radiation Function

Leaf-level emissions require the specification of the incident photosynthetically active radiation (PAR) through the canopy.
The attenuation of radiationthrough the canopy is determined usinga relationship developed by Zhangetal., (2001).

PAR,.. = Rys € *C) +0.07R,, (1.1 0.1LAI . )e~*** ©)

shade

where PARshage is the PAR fluxon the shaded leaves, Rt is the diffuse radiation at the top of the canopy, R is the direct
radiation at the top of the canopy, and 6 is thesolar zenithangle. The PAR fluxincidentonthesunlit leaves is given by Noman

(1982):
PARsun= Rdir COSS/ COS@ +PAR5hade (7)

where § is the mean angle betweenthedirection of leavesand thesun’s rays.

In the case of isoprene emissions, the radiation correction function C. is given by equation 8 (Guentheret al., 1993):

_«a CL1 L
L =Fren ®
Where .= 0.0027 and Cy1 = 1.066 and L is the PARflux (umol m2 s%), calculated as above for both PARs» and PARshace.

A simple canopyradiation attenuation model is usedto calculate the fraction of leafarea that is sunlit and shaded. Following
Norman (1982), the cumulative leafarea index(integrated fromthe top of the canopy downwards) of sunlit leaves, LA lsu, and
shaded leaves, LA lshace, is given by equations 9and 10.

LAISun = 2 CcoS e [1 — e(—0-5 LAlc/COS 9)] (g)

and LA lshade = LAl - LAlsun (10)

1.1.3 Layer-specific emission algorithmfor isoprene

Following the prescription of the layer-specific leaf temperature, solar radiation fluxand LA, a leaf-level emission rate Qe
for the i" layer, is calculated using equation 11. Note equation 11 only applies to isoprene:

Qly =Ci[Cl,, LAl

Lsun sun

+ CiLshade LAI sihade ] (11)

Q'eat is dimensionless. The emissionrate is an LAI-weighted sumofthe flux from the sunlit and shaded areas of the leaf.
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1.1.4 Layer-specific emission algorithm for monoterpenes

Monoterpene emissions are regarded as temperature dependentin ABCGEM. This dependence is related to the vapour pressure
and transport resistance along the diffusion path, associated with volatilization of the monoterpenes outof leaf storage organs
(Tingey etal., 1980; Simon etal., 1994). The emission responseto temperature in the i layer has an exponential increase with
temperature, described using the formula by Tingey et al. (1980):

Qieas = exp(B(Tiear— Ts)) X LAI (12)

Where Q'ear is the monoterpene emission rate at the leaf temperature Tiear Within each layer, i, Tsis the standard temperature
(303 K) and B (K1) is an empirical coefficient set to 0.09 K for all monoterpenes and plant species (Guentheret al., 1993).

LAl is the leafarea index (sunlit and shaded) within layeri.

1.1.5 Tree canopy total emission rate

The tree canopy totalemission rate, Q (ug-C g*h™), is obtained by scaling the leaf-level emission rate for either isoprene or
monoterpenes, by the projected LAI. Forour 10-layer canopy,
10—layer

Q= EFs Z[Qlieaf I/LAl (13)

Where EFs is the species-specific normalised emission factor (ug-Cg™ h). EFs is modified according to the ambient

conditions of temperature and PAR (isoprene only) on leaves within each layer.
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2. CSIRO CTM model setup
2.1 The LAI input datasets

The LAI parameter influences isoprene and monoterpene emissions, impacting on the temperature and PAR throughout the
canopy (equations 4to 13), the biomass density (equation 3) and, for ABCGEM, the fractional coverage (equation 2). Figure
1 shows the ABCGEM LAl tree and grass products. Whilst the spatial distribution in LAI protrudes into the sea due to the
coarse resolution ofthe parent dataset, the associated land use for these locations (ocean) usedin the model ensure thereare
no biogenic emissions. Tree canopies have much higher LAIs than grass. However the grass LAI varies with season, whilst
the tree LAl does not (evergreen species). The grass LA dataset varies monthly, peaking at 3.6 m? m2 within the inner domain
during winter. In summer/early autumn when our field campaigns took place, the peak grass LAl ranges from 0.7 - 2.1 m? m
2, This range yields B between 175- 525 g m2, and a fractional area for grass between 0.30 — 0.65. However due to negligibke
grass emission factors, these additional grass LAI values are considered ‘empty’ and do not contribute to the modelled

emissions of isoprene or monoterpenes.
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Figure 1 Projectedleaf area index for (left) trees and (right) grass within the inner domain for ABCGEM.

2.2 MEGAN emission calculation

The equations forthe MEGAN emissions are repeated here fromEmmerson et al. (2016). They relate to the implementation
of MEGANv2.1within the C-CTM.

MEGANvV2.1 provides two approaches for estimating emission factors. The first is to use the 16 plant functional type (PFT)
distributions andthe global average PFT specific emission factors listed in Table 2o0f Guentheretal. (2012). In this case the
emission rate, R (ug m2 hrt) of species i in any grid box, will be sensitive to the PFT distributions used for the MEGAN
simulation (equation 15):
Ri=2?£fT(EFinYij X)(j) (15)

where EFi is the emission factor (ug m2 hr?) of species i under standard conditions for PFT j with fractional grid boxareal
coverage yj. The emission activity factor y; (dimensionless) accounts for emission control processes and uses the following
variables to drivethe canopy model: compound class, response to lightand temperature, leafage, soil moisture, COzand LAL
The second approach is to use MEGAN global emission factor maps, which are based on plant type composition and plant
type specific emission factors. In this case, the MEGAN simulation uses PFTs to define the canopy environment characteristics
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and to define the fractional grid boxareal coverage, buttheresults are not as sensitiveto the PFT dataused. Theemission rate,
R for speciesiin a given grid cell, xy is (equation 16):

R;= EFi,xyZ}lffT(Yij XXj) (16)
This study uses bothapproaches, the latter approach for 10 species where emission factor maps are available, and the former
approachforall otherspecies.

2.3 Differences in the temperature and radiation activity functions

There are differences in the algorithms for the temperatureand radiation activity functions between ABCGEM and MEGAN,
which will impact on the processing ofthe emission factors. The temperature activity functionis shown in Figure 2 (top), for
isoprene and monoterpenes. The temperature activity function for isoprene in both emission models is similar until 303 K
when MEGAN begins to plateau and ABCGEM keeps increasing. For monoterpenes, the ABCGEM temperature activity
function is always higher than MEGAN for any monoterpene species. We plot both the light dependent and independent
temperature functions for a-pinene, andthenthe range in light independent monoterpenes. At 293 K, the ABCGEM function
is 180 % higherthan the MEGAN a-pinene functionand 40 % higherthan MEGAN monoterpenes with a light independent
function of0.8.

Figure 2 (bottom) also shows that the radiation activity function (RAF) in ABCGEM is capped at 1.066, the value of Cp1 in
equation8ofthe supplementary material. ABCGEM reaches a RAF of 1at the standard photosynthetic active radiation (PAR)
of 1000 pmol m2 s*, whilst MEGAN achieves a RAF of 1 by 600 umol m2 s*. ABCGEM will produce more isoprenethan
MEGAN at very low light levels <500 pmol m s, but at the standard PAR, MEGAN produces 41% more isoprene than
ABCGEM. Observednoontime PARat the MUMBA and SPS2 campaigns were ~1600 umol m? s**and ~1200 pmol m2 s

respectively (Emmerson et al., 2016).
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Figure 2 (top) Temperature activity functions in ABCGEM (blue) and MEGAN (red) for isoprene (left) and

monoterpenes (MT, right). LIF is light independent fraction, LDF is light dependent fraction. (bottom) Radiation
activity function, demonstrated for non-shaded leawes.
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3. ABCGEM emission estimate uncertainty analysis

The uncertainty analysis of these BVOC emission estimates proceeds via the ABCGEM emission algorithm, using the
principles in the Guide to Expression of Uncertainty in Measurementandthe law of propagation of uncertainty (JCGM, 2008)
also known asthe error propagation equation (Berrington and Robinson, 1992; Harris, 2003). Alluncertainties in this analysis
are expanded uncertainties with a coverage factor k = 2. The associated level of confidence of the uncertainty interval is
typically 95%.

The equation for propagation of uncertainty for the function x = f (w, v, ...) is:

o2 =0} (%)2 + o2 (a")2 + 202, (9)2 (%)2 (17)

ou 5 ou av.
In this equation and subsequent uncertainty interpretations, variances are represented as population values. In the calculations

the experimentally determined variances are used. We assume that all uncertainties evaluated here are uncorrelated, except
where explicitly stated.

3.1 ABCGEM emission uncertainty

The basic equation for BVOC emission estimates includes the following terms:
Bm totaldry mass of leaves extending fromthe groundto the canopy/grass height per unit area of ground, (g m?)

hc canopy/grass height (m)

F fraction of the model grid cell occupied by tree canopy or grass (dimensionless)
LAl  leafareaindex, (m? m?)

LMA  leaf mass perunit leafarea, (g m?)

PAR  photosynthetic active radiation

T temperature (K)

ER emission rate, (ug-Cm? h'?)

Q plant genus-specific emissionrate (ug-Cg2h™)

EF plant genus-specific emission factor

SZA  solarzenithangle

With subscripts

T tree

G grass

S plant genus

The emission rate within the model from either tree canopy or grasses is a function of the fraction of the model grid cell
occupied by tree canopy or grass (equation 2), the total leaf biomass (equation 3), and plant genus-specific emission rate
(equations 13and 14).

Q=f(T, PAR,SZA, LAI, EF;) (18)

Because thegrass emissions are <1% oftotal, for the uncertainty analysis, grass emissions can be neglected. The SZA comes
into the determination of fraction of shaded and sunlit leaves and is considered here to be a second order effect. The

7



10

15

20

uncertainties are presented in Table 1. The uncertainty in LAl is determined by the maximum difference in slope between the
LAIs from the comparison ofthe MEGAN and the Lu et al. (2003) dataset. The uncertainty in EFs in equation18is derived
from the comparison ofthe MEGAN and ABCGEM EFs at LAl interval2 — 3 in Figure 2 of the main paper. The uncertainty
in the fractional coverage of a plantgenus across the landscape Fr is based ona change of plant genus for 50% of the land area
from Eucalypts to either Acacia or Pittosporum (Emmerson et al. 2016). Such an uncertainty is based on the inadequate
mapping oftree genera across the GMR area.

The following uncertainties are presented in Table 1: 0z , 0,4, , 07 , Opag s Ogry OFyp

These are substituted in equation (6) to give the combined relative uncertainty.
0¢r/ER? = 0141 /LAI* + 0f [T* + 0545 /PAR? + 0}y [EF} + of, [Ff (19)

The estimate is of the uncertainty in the isoprene emissions averaged over the GMR domain for the period of a field campaign
and as stated earlier represent 95% confidence limits. It is apparent fromcombining the relative variances fromthe uncertainties
in Table 1, that the LAI, Emission Factor, EFs, and landscape coverage are the major sources of uncertainty in ABCGEM. The
expanded combined relative uncertainty 0.82 (95% CL). In fact because the relative uncertainty is approaching 1, the
uncertainties are probably asymmetric and expressing the result as a relative uncertainty of approximately a factor of 2 is
probably more realistic. The result of the analysis indicates that plant genera BVOC emissions, plant genera distributionand
leaf area indexare the key areas requiring more information to improve this ABCGEM modelling.

Table 1 Uncertaintyanalysis for campaign based average emission

) Combined

) Relative expanded )

Term Variable i expanded relative Reference
uncertainty (o) )
uncertainty

1 Temperature T (deg C) 0.1 Cope et al. (2014)
2 Photosynthetic active PAR 0.1 estimate
radiation
3 Leaf areaindex LAI 0.4 This study
4 Emission factor of EFs 0.5 This study
plant genus
5 Fractional cover of Fr 05 0.82 This study
plant genus
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4 Emission fluxes as a function of LAI

Figure 3 presents the calculated average emissions (including AML) fromthe 3km domains sorted by the LAl parameter. The
MEGAN monoterpene emissions and volume mixing ratios used in the rest of this paper are the sum of 41 monotermene
species, and not just the 7 mapped species. Figure 3 shows each model’s average emissions with binned LAI, omitting
emissions where the land area represents less than 1% of the modeldomain. The LAl is weighted by the fractional area taken
up by each bin. The plots are arranged by time of year, with MUMBA first (January, Southern Hemisphere summer) to SPS2
(April). The standard deviation in emissions are shownas error bars.

Figure 3 shows the MEGAN isoprene emissions have a greater relative variability than ABCGEM or AML. MEGAN has a
more enhanced curve to the isoprene emissions versus LAI, with a peak at 3 - 4 m? m?, decreasing with denser canopies for
the reasons in the previous section. The ABCGEM isoprene emissions increase with LAI, but are not linear, indicating the
processing of the emission factors. In summer the isoprene emission estimates from MEGAN are distinctly higher than
ABCGEM or AML, whereas there was some overlap in their emission factors. This demonstrates the impacts of the lower
radiation activity functionin ABCGEM across the main partof theday. Reduced temperatures and light levels in autunm cause
substantial overlap in the SPS2 isoprene emissions forallmodels.

The AMLdomain average isoprene and monoterpeneemissions are 10% and 20% respectively different from ABCGEM and
suggests thatthe choice (and age) ofthe LAl datasetis not critical to the BVOC emission estimates.

The ABCGEM and AML monoterpene emissions are almost linear with LAI only overlapping with MEGAN below 2 m? nr
2, When the LAl is more than 4n? mr? the ABCGEM and AML monoterpene emissionsare 2 - 3 times greater than MEGAN
and the separation increases at high LAI. Whilst the monoterpene emission factors are similar between ABCGEM and
MEGAN, and the influence of LAl is removed in AML, the lower MEGAN monoterpenes are impacted by the temperature
activity function. To demonstratethe day/night differences, the SPS1 monoterpene emissions are split into daytime and night-
time hours (next section). By reducing the impact temperature has on monoterpene emissions, the MEGAN gradients in

monoterpeneemissions are approximately 3times lower than ABCGEM and AMLduring the day and night.

Overallthe isoprene and monoterpene emissions show a greater divergence between ABCGEM and MEGAN than the emission
factors. This arises because of differences in the emission activity algorithms and parameters within the two models.
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4.1 Day and nighttime differences inemission fluxes

As ABCGEM was developed 15 years ago independently of MEGAN, there are some subtle differences in the way the
calculated emissions respond to temperature. ABCGEM uses 303 K as the standard temperature for both isoprene (equation
5) and monoterpene (equation 12) calculations. In MEGAN v2.1, a standard temperature of 297 K is used for light dependent
compounds, whilst 303.15K is used for light independent compounds. There is also a differencein the value of 3 in equation
12; ABCGEM uses0.09, whereas MEGANuses0.1.

The monoterpene emissions fromthe SPS1 period are split into daytime (6:30 — 19:30 hours) and night time hours, and sorted
by the LAl parameter in Figure 4. The daytime emissions are approximately 2.5times greater than thenighttime emissions in
all models. However the gradient in ABCGEM/AMVL monoterpene emissions are approximately 3 times greater than the
MEGAN emissions. In MEGAN the impact of the temperature activity function is reduced because monoterpenes exhibit
varying degrees of light dependency.
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Figure 4 Impacts on average monoterpene (MT) emission fluxes in all models during SPS1 campaign split by (left)
daytime and (right) night-time.

11



10

15

20

25

30

5 Results for the autumnal SPS2 campaign

SPS2 occurred during April/May of 2012, which is autumn in the southernhemisphere. Conditions were cooler than the other
field campaigns studied, andthe LAl dataset for the ABCGEM scheme at this time of year exhibited much more growth than

the MEGAN LAI dataset. This led to higherisoprene predictions during SPS2 for ABCGEM compared with MEGAN, which
needed reasoning.

5.1 Emissionfactors with LAI during SPS2

Figure 5 shows how the isoprene and monoterpene emission factors between ABCGEM and MEGAN differ when compared
with the respectivescheme’s LAI forthe SPS2 period (tree LAl only for ABCGEM). The MEGAN isoprene emission factors
plateau afterthe peakat LAl of 3 - 4 m? m?, whilst the ABCGEM isoprene emission factors keep increasing. The ABCGEM
LAI has slightly more land grid cells at higher LAl values than the MEGAN LAI. The ABCGEM LAI peaks at 6.1 m? m?,
whilst the MEGAN autumn LA dataset here has a maximum of5 m? m2. Note that these higher 5- 6 m? m bin contain less
than 1% of the land area and thus the emission factor points have been removed. 30% of the land areain MEGAN is in LAI
bins 2- 3 m? m2,
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Figure 5 Scatter plot of the canopy isoprene (left) and monoterpene (middle) emission factors across the Sydney grid

with LAl for ABCGEM and MEGAN during April/May. Note y-axes are not the same. (Right) percentage of land area
taken up by each LAI bin in April/May (SPS2). Error bars represent+1 standard deviation.

5.2 Spatial distributions of emission fluxes during SPS2

Figure 6 shows maps of the grid cell average emissions for MEGAN and ABCGEM for the timing of the SPS2 field campaign,
followed by the differences in between MEGAN and ABCGEM. Compared with the summer period of SPS1, the auturmal
SPS2 isopreneemissions are a factor of ~8 lower in MEGAN compared with SPS1 and a factor of ~3 lower for monotermenes
in ABCGEM. The emissions for SPS2 show similar patterns as were seen in the SPS1 distributions. Theserelate to the higher
ABCGEM isoprene emission within the Sydney urban and suburban areas than MEGAN, and the higher MEGAN
monoterpenes to theimmediate south west of Sydney.
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Figure 6 Spatial distributions of gridcell average emission fluxes for (a) isoprene (b) monoterpenes, and the differences
between MEGAN with ABCGEM or AML emissions for (c) isoprene and (d) monoterpenes for the SPS2 campaign.
Note: scales are unalike for isoprene and monoterpenes.
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6 Windroseanalyses

Measurements of wind speed and direction were taken at the field campaign sites, and provide information on the
meteorological conditions experienced (Figure 7). Wollongong and Randwick sites are both close tothe coast and yetexhibit
different diurnal cycles in isoprene (both measured and modelled). The Wollongong isoprene diurnal profile is as expected,
5 with high isoprene at noon. The Randwick isoprene diurnal profile is not expected, with an isoprene peak before 9am, which
then tails away to low volume mixing ratios during the daylight hours. Campaign average wind roses are plotted of the
observations in Figure 7, and show where the influences of each field site are coming from, e.g. Bringelly fromthe south west,
and SPS1 from the north west; both regions of high isoprene emission factors. However these wind roses do not show the
average diurnal variation required for Wollongong and Randwick, as it is suspected that fresh onshore air masses must be
10 reaching Randwickduring daylight hours.
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Figure 7 Observedwind rosesfor each field campaign.

15 The position of Wollongong and Randwick are shown in Figure 8 with the campaign average wind rose aligned due north.
This demonstrates that the MUMBA site at Wollongong will still receive the bulk of its air mases after transport over land.
The Randwickssite has some stronger easterlies which will be fresh sea air. The timings ofthe wind mass changes are better
observed by splitting thedatainto hourly wind roses.
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10

: o e : L5 y Google earth
Figure 8 Maps to demonstrate average wind direction at MUBA (left) and Randwick (right) field sites.

The MUMBA wind roses (Figure 9) show winds blowing from the south west until 8amwhen they start to swing from the
southeastuntilnoonandthen fromthe northeast in the early afternoon until 7pm. Winds thenbecome lighter in strength.

The Randwick wind roses (Figure 10) show a different pattern. Thereare gaps in the measurements, however before 9amthere
are generally light winds. Thewind speed picks up after 11lamblowing fromthe south east and easterly directions, with speeds
of upto 12 m s* from the east between 2and 4 pm. After 5pm, there are stronger winds fromthe north east. The position of
Randwick near the coastsuggests that there would be few biogenic air masses reaching the site after 11am. The meteorology
explains the difference in diurnal isoprene levels observed at Wollongong and Randwick. The monoterpene diurnal profiles
are not affected as fast reaction times duringtheday mean their levels only build up overnight whenwind speeds are calmer.
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Figure 9. Wind roses, plotted each hour, averaged for the MUMBA observations.
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10

15

Figure 10 Wind roses, plotted each hour, averaged for the Randwick obse rvations. Note, there are gaps inthe observations at 2am,
6am, 10am and 10pm.

6.1 Bringelly

The observed isoprene and monoterpene volume mixing ratios at Bringelly are lower than for other sites, despite the close
(16km) proximity of the Blue Mountainregionto thewest. Additional wind roses are plotted for this field campaign, splitting
the time period into daytime and nighttime (Figure 11). We also include wind roses for the modelled data, andalso two polar
bivariate plots for observed and modelled monoterpenes. During daytime, the observed and modelled wind direction is from
the east, directly fromthe urban Sydney region. At night, when monoterpene levels are highest, the observed wind direction
is from the south-south west, mostly at lowwind speeds less than 2ms ™. In the model, the direction of the peak monoterpenes
has more of a south-westerly to westerly influence than the observations, at higher wind speeds up to 8 m s™X. We think the
higher modelled wind speeds, and more westerly influence of the wind direction at night has contributed to the higher
monoterpenes in the model. During the daytime when isoprene is more prevalent, the observed wind direction is away from
the forests, keepingtheobservedisoprene low. In the model, thereis a south westerly influence in the daytime with high wind

(ms™)

speeds up to 10ms*, meaning the modelled isoprene is higher than observed.
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Figure 11 (left)wind roses split by daylight and night time hours and (right) polar bivariate plotsfor monoterpenes from the (top)
observations and (bottom) model.
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