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Figure S1: Spectral quality control. (a) Covariance peak for methanol (as an example for a sticky VOC) for one flight segment. (b) Cospectra for wind and temperature (w’T’’), wind and C3-benzenes (w’VOC’’), and from a cospectral model (Massman et al., 2005). The Nyquist frequency is half the sampling frequency. (c) Same as in b), but cumulative cospectra.
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Figure S2: Physical vertical flux divergence for a selection of VOCs. The dashed lines show 95% confidence intervals.
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Figure S3: Size of the isoprene physical vertical divergence correction along the flight tracks.
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Figure S4: Footprint model comparison between KL04+2D and the half dome footprints (Weil and Horst, 1992). 90th percentile footprints calculated from both models shown. The increase in methanol flux seen in the flux measurements cannot be explained by the smaller half dome footprints (yellow), which do not contain the dairy farms. The KL04+ footprints (blue) contain the dairy farms which are most likely responsible for the methanol emission enhancement observed. Vista_CA_dairies: Dairy farm locations from Vista-CA inventory. 
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Figure S5: Footprint model comparison between KL04+2D and KL15. 90th percentile footprint contours shown. (a) The KL15 footprints (black) are extremely large, encompassing almost the entire study area, due to a bias that increases the footprint size strongly when the point of observation is close to the top of the boundary layer. (b) shows a zoom into the southern part of (a). The methanol emission increase observed can not be explained by the KL15 footprints, which always include the dairy farms, but the KL04+ footprints (blue) explain the flux increase well. (c) The strong isoprene fluxes observed in the Sierra Nevada foothills are explained well by the size of the KL04+ footprints, which contain almost exclusively the oak woodlands in the area with strong isoprene fluxes. The KL15 footprints are too large to explain the isoprene emissions observed. Vista_CA_dairies: Dairy farm locations from Vista CA inventory. Maps: METI/NASA, Garmin, and USGS via Esri ArcGIS Pro.
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[bookmark: _Hlk138860184]Figure S6: Swaths of dead oak trees in the Sierra Nevada foothills. Photo credit: Eva Y. Pfannerstill.

Table S1. Overview of observed masses, attributed identities, median, mean and average fluxes, mixing ratios, etc. (xlsx, separate file)
Table S2. Complete footprint disaggregation results with emissions of each VOC attributed to each source. (xlsx, separate file)
[bookmark: _Hlk138433902]Table S3. Comparison of KL15 footprint model input and results between Hannun et al. (2020) and this study. Footprint lengths are given for the 90th percentile footprints.
	KL15 input parameters
	Hannun et al. (2020)
	This study

	PBL height (m)
	300 – 2000
	600 – 1400

	Obukhov length (m)
	-200 – -500
	-100

	Standard deviation of lateral velocity σv (m/s)
	0.6 – 3
	0.8 – 1.5

	Friction velocity u* (m/s)
	0.4 – 1
	0.1 – 0.44

	Mean horizontal wind speed (m/s)
	3 – 10
	1 – 6

	Aircraft altitude (m)
	80 – 300
	350 – 700

	Roughness length (m)
	nan
	0.075 – 0.5

	KL15 footprint length using mean values (km)
	15
	70

	Sensitivity test
	
	

	Footprint length (km) after altering the aircraft altitude to 450 m
	47
	

	Footprint length (km) after altering the aircraft altitude to 450 m and the PBL height to 1000 m
	57
	

	Footprint length (km) after altering the aircraft altitude to 450 m, the PBL height to 1000 m, and the roughness length to 0.5 m
	82
	

	Footprint length (km) after altering the aircraft altitude to 450 m, the PBL height to 1000 m, and the roughness length to 1 m
	73
	




Text S1: Description of the back-of-the-envelope calculation for verification of the monoterpene composition
Apart from extrapolating vertical monoterpene flux gradients to the ground (see main text), we used a second method to verify that the assumed monoterpene composition agrees with the observed monoterpene oxidation rates. This method relies on the ratio of observed monoterpene mixing ratios towards a monoterpene oxidation product. The only monoterpene oxidation product that we deemed eligible for such a comparison was C9H14O (m/z 139.11) which consists of major monoterpene oxidation products such as limona ketone, limonene aldehyde, nopinone, and sabina ketone. Other monoterpene oxidation product masses, e.g., m/z 153.13 (C10H16O), also include directly emitted monoterpenoids such as citral or camphor and are therefore not suitable for oxidation product-to-precursor ratios. 
With a median OH concentration of 2.8e6 molec/cm³, approximate yields of 50% for the formation of the C9H14O products from limonene, sabinene and b-pinene (Calogirou et al., 1999), as well as a median ozone concentration of 1.11e12 molec/cm³ with a yield of 17% from the ozone reaction, and a transport time of 336 s (427 m observation altitude / convective velocity scale 1.2 m/s), we can expect the formation of approximately 0.03 ppb C9H14O from each ppb of C10H16 monoterpene based on the reaction rates of kOH = 5.91e-11 cm³/(molec s) and kO3 = 9.59e.17 cm³/(molec s). This is in reasonable agreement with the ratio of C9H14O vs. C10H17 observed (slope = 0.047, Fig. S7).
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Figure S7: Monoterpenes (C10H16) mixing ratio vs. monoterpene oxidation product (C9H14O) mixing ratio for flight SJV7. The coefficients for the equation y = a+bx are shown in the box.
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