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We thank the reviewers for the comments that greatly improved the manuscript. Our responses to 

the reviewer’s comments below are highlighted in blue. 
	

	

1. A	better	description	of	the	radiative	transfer	calculations	is	needed.	It	is	not	clear	how	

some	of	the	most	basic	parameters	needed	for	a	radiative	transfer	calculation	are	

treated,	i.e.	geometry	and	surface	reflectance.	Clarifications	about	how	the	wide	spectral	

range	is	used	is	needed.		

à	The missing information is added in the revised manuscript. Solar zenith angles are 

52.8°, 16.7°, and 28.8° at 16, 19, 22 UTC, respectively. Relative azimuth angles are 

56.6°, 15.5°, 246.1° at 16, 19, 22 UTC, respectively. Viewing zenith angle in VLIDORT 

is 46.5°. We assume a constant surface reflectance of 0.05 across the domain. The AMF 

presented in the manuscript is selected at 340 nm similar to the current satellite retrieval.  

This information is included (Page 11, Line 9 – 19) in the revised manuscript. 

	

2. The	discussion	of	WRF-Chem	validation	with	CalNex	data	could	be	expanded	with	the	

detailed	description	of	the	methodology	used	to	match	PTR-MS	and	LP-DOAS	

measurements	with	WRF-Chem	simulations.		

à	More detailed explanations of how the model results are compared with the PTR-MS 

and LP-DOAS are added. The model results are sampled at the times and locations 

nearest the observations. The PTR-MS measurement data onboard the P3 aircraft and the 

sampled model data are averaged at the model spatial resolution (horizontal and vertical) 

to allow one-to-one comparison of the observations and model results.  The LP-DOAS 

data have been averaged over the upper light path from 35 m AGL (Millikan Library at 

Caltech) to 225 m AGL (water tank in Altadena) and have been averaged for one hour 

prior to the comparison with the model results. The model values on the vertical levels 

corresponding to 35 m to 225 m AGL are averaged for comparison with the LP-DOAS 

data. The model value from the 4 km x 4 km horizontal grid cell containing Millikan 

Library at Caltech is selected for the comparison with the LP-DOAS observations. This 

information is now included in the revised manuscript (P 7, L 14-18 and P 8, L 13-19). 
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3. AMF	calculations	at	4km	x	4km	pixels	are	shown	but	these	are	not	compared	with	

calculations	at	coarser	resolution.	There	is	no	analysis	included	about	the	error	in	AMFs	

due	to	the	spatial	resolution	of	a	priori	vertical	profile	information.	It	will	be	good	to	

include	such	analysis.	Furthermore,	AMF	calculations	are	affected	by	other	sources	of	

error	such	as	surface	reflectance	or	topography.	This	should	be	at	least	discussed	in	the	

text.	Some	conclusions	and	suggestions	are	qualitative	and	vague	and	should	be	backed	

up	by	further	quantitative	analysis.		

à	Operational HCHO retrievals use global model simulations at roughly 1°-3° grid size 

as a priori profiles, which are ~1000 times larger than the spatial resolution in our study 

(4 km x 4 km). Thus, we include “fine resolution” in the title. Following reviewer’s 

comments, we added more discussion of this spatial resolution effect in the revised 

manuscript. 

     To understand the effect of spatial resolution, we compare the AMF from global model 

results (at 2° latitude x 2.5° longitude resolution) used as the a priori in the Smithsonian 

Astrophysical Observatory (SAO) OMI formaldehyde retrieval (Gonzalez Abad et al., 

2015) with the AMF from this study in the LA Basin. In contrast to the AMF in this study 

(see Figure 4 in the manuscript), the AMF in the SAO OMI formaldehyde retrieval does 

not vary much across the Basin and is close to 1 (see Figure R1 below, which is Figure S3 

in the Supporting Material). The average AMF from the OMI SAO product for the domain 

(33.5N-34.5N, 117W-118.5W) is 1.12, while the same domain average AMF from this 

study is 0.76. Using the AMF in this study, the domain average HCHO column increases 

by 47%,  and up to ~100% at finer scales, compared with the SAO OMI HCHO column. 

The vertical HCHO profile in the OMI SAO product is almost constant across the domain, 

while the model profile at 4 km x 4 km resolution varies substantially. This discussion is 

included in the revised manuscript (P15, L9-P16, L4). 

     We discuss the spatial resolution effect on the intensity of HCHO plumes quantitatively 

as suggested by both reviewers. Figure R2 below (Figure 7 in the revised manuscript) 

demonstrates a scatter of HCHO mixing ratios at 4 km x 4 km resolution on increasingly 

coarser grid resolutions from 8 km to 300 km. Here the values for these coarser grids are 

generated from the spatial averages of the original model results at 4 km resolution in this 

study. The scatter of mixing ratios increases noticeably at grid resolutions ≥ 20 km. For 
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example, the mixing ratios at 4 km resolution vary from 1 to 6 ppb while those at 100 km 

resolution are between 0 and 3 ppb.  

     Table R1 (Table 1 in the revised manuscript) summarizes the efficiency of capturing 

the plumes that have HCHO volume mixing ratios (VMRs) greater than the reference 

values at each spatial grid resolution. Of particular importance are the reference values of 

2 ppb and greater for which the AMF is greatly reduced. Table 1 indicates that a grid size 

≤ 12 km can capture plumes of HCHO with VMRs > 4 ppb or 5 ppb at 4 km with an 

efficiency of more than 70%. If the grid size is 8 km, plumes of 1-5 ppb are detected with 

an efficiency of ~80%. If the grid size is greater than 100 km, it does not capture plumes 

with VMR > 2 ppb at this urban location. Thus, the AMF using coarse resolutions ≥ 100 

km is about 1 because of the low HCHO VMR < 2 ppb.  

     Currently the typical spatial resolution of regional-scale models for the viewing domain 

of geostationary satellites like TEMPO (e.g., air quality forecast models for the U.S.) is 12-

30 km in latitude and longitude. Our recommendation is to select the finest resolution 

available, and ideally 4 km. Model simulations at 4 km resolution are computationally 

expensive for a geostationary satellite’s viewing domain and high quality model input data 

may not be readily available at this resolution (e.g., the emission inventory). At a minimum, 

model simulations at 8-12 km resolution should be tested for their ability to provide a priori 

profiles for next generation environmental geostationary satellite retrievals if computing 

resources are available.  

     The above text is included in the revised manuscript (P19, L12- P20, L16).  
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Figure R1. Comparison of the AMF in the OMI operational product (filled square at the center of 

the OMI swath) with the AMF from this study. An OMI pixel is 24 km x 13 km at nadir and the 

pixel size increases on either side of this point. The OMI AMF is about 1 on average (blue colors 

in the color scale used here). 
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Figure R2. Comparison of HCHO mixing ratios at 4 km x 4 km resolution with mixing ratios at 

coarser resolutions of (a) 8 km x 8 km, (b) 12 km x 12 km, (c) 20 km x 20 km, (d) 36 km x 36 km, 

(e) 48 km x 48 km, (f) 100 km x 100 km, (g) 200 km x 200 km, and (h) 300 km x 300 km. The 

one-to-one line is shown in black. 
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Table R1. Percentage (%) of intense HCHO plumes retained as the spatial resolution is changed 

from 4 km. Each column shows the fraction of the plumes retained at coarser resolutions. Here the 

plume is defined by the area in which the HCHO mixing ratio is greater than the reference HCHO 

volume mixing ratio (VMR) (1-6 ppb) at 4 km resolution. For example, the second column shows 

how much area at 8-200 km resolution has a HCHO VMR > 1 ppb when compared with the area 

with VMR > 1 ppb at 4 km resolution. Similarly, the last column shows how often a model HCHO 

VMR is greater than 6 ppb at 8-200 km resolution compared with the same plume of VMR > 6 

ppb at 4 km resolution; all coarser resolutions (8-200 km) fail to capture this most intense plume. 

Only model HCHO results at 200 m above ground level at 19 UTC (12 PDT) are used. The areas 

with HCHO VMRs greater than 1, 2, 3, 4, 5, or 6 ppb are 92800, 29136, 12832, 4256, 848, or 64 

km2, respectively in the original simulations at 4 km resolution. The area of the domain is 143856 

km2. 
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4. Section	3.3	doesn’t	seem	to	belong	to	this	paper.	While	it	is	important	to	highlight	the	

capabilities	of	future	satellite	sensors	it	is	not	clear	how	that	example	provides	any	

further	information	about	the	impact	of	high-resolution	a	priori	profiles	in	satellite	

retrievals.		

à	The point we are making in this section is that the ability to spatially resolve urban 

plumes with improved satellite retrievals using fine-resolution a priori profiles can 

provide information relevant to tropospheric ozone chemistry and environmental policy 

at an urban scale. For example, resolving fine-scale plume structures helps to understand 

the chemical regimes leading to surface ozone production across the LA basin. We 

therefore have decided to retain this section in the revised manuscript. 

	
	

	Abstract:	With	the	evidence	provided	in	the	text	the	following	sentence	is	not	fully	supported	

“Our	analyses	suggest	that	an	air	mass	factor	(AMF,	a	factor	converting	observed	slant	columns	

to	vertical	columns)	based	on	fine	spatial	and	temporal	resolution	a	priori	profiles	can	better	

capture	the	spatial	distributions	of	the	enhanced	HCHO	plumes	in	an	urban	area	than	the	

nearly	constant	AMFs	used	for	current	operational	products”.	High	resolution	AMFs	are	not	

compared	with	low	resolution	AMFs.		

à	See our response above. We now compare our high resolution AMF with the lower resolution 

AMF used in the SAO OMI HCHO product. In addition, the effect of spatial resolution on the 

ability to capture the intensity of HCHO plumes is also included in the revised manuscript. 

	

Section	2.3:		

•	At	the	wavelengths	of	interest	for	UV	retrievals	the	surface	and	atmospheric	thermal	emission	

is	not	relevant.	Why	are	they	included	in	the	simulations?		

à The reviewer is correct. We did not include thermal emission. We omitted this sentence in the 

revised manuscript. 

	

•	“We	adopt	the	spectral	resolution	of	0.2	nm	and	a	spectral	range	of	300.5	–	365.5	nm”.	

Typical	formaldehyde	satellite	retrievals	perform	AMF	calculations	at	one	wavelength	~340nm.	
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How	are	the	calculations	between	300.5	and	365.5	nm	used?	What	is	the	impact	of	the	0.2	nm	

resolution?	With	typical	fitting	windows	between	~328	nm	to	~360	nm	why	is	the	~300	nm	to	

~328	nm	spectral	range	included?		

à	Our calculations are simply done for a spectral range covering wide enough to cover the 

typical fitting window. We compared the AMF values at several wavelengths and found them to 

be similar, so we present the AMF at 340 nm in the manuscript.  

    We initially used a spectral resolution of 0.05 nm. To reduce the computation time, the 

spectral resolution was reduced from 0.05 nm to 0.2 nm. The spectral resolution did not affect 

the AMF values we derived in this study.  

     In the revised manuscript, we clarify the wavelength at which the HCHO AMF is selected and 

we omit unnecessary notations of “low” and “high” spectral resolution in the plots. 

	

•	For	each	pixel	what	is	the	viewing	geometry	used?	Is	it	assumed	the	longitude	of	a	

geostationary	orbit	to	work	out	solar,	viewing	and	azimuth	angles?	This	is	important	

information	that	needs	to	be	included	in	the	description.	The	similar	scattering	weights	in	figure	

7	indicate	small	variations	in	the	viewing	geometries	(solar	angle).		

à As mentioned above, solar zenith angles are 52.8°, 16.7°, and 28.8° at 16, 19, 22 UTC, 

respectively. Relative azimuth angles are 56.6°, 15.5°, 246.1° at 16, 19, 22 UTC, respectively. 

Viewing zenith angle in the VLIDORT model is a constant 46.5°. We now specify the 

information about viewing geometry in the manuscript.	

	

•	How	is	the	surface	reflectance	modelled	in	the	radiative	transfer	calculations?	Is	it	assumed	to	

be	a	Lambertian	surface	with	wavelength	dependency	and	time	of	the	day	dependency,	is	it	

assumed	to	be	a	BRDF?		

à	To focus on the effect of profile shape, we kept the surface reflectivity constant at 0.05 across 

the domain. The following text is included in the revised manuscript: 

We assume a constant surface reflectance of 0.05 across the domain. For snow-covered mountain 

top and desert areas, the surface reflectivity can be larger than 0.05, which would increase the 

sensitivity of satellite HCHO observations to the surface, and in turn would increase the AMF 

and further modify the spatial distribution of AMF in Southern California. The sensitivity of the 
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HCHO AMF to the surface reflectivity for this area needs to be pursued in future study using 

data adequate for the TEMPO HCHO retrieval (P11, L9- P11, L19). 

	

Section	3.1:		

•	The	description	about	how	WRF-Chem	and	LP-DOAS	measurements	are	collocated	and	

compared	should	be	expanded.	There	are	at	least	three	dimensions	that	should	be	considered:	

horizontal,	vertical	and	temporal.	Is	the	horizontal	and	vertical	sampling	of	the	LP-DOAS	

measurements	accounted	for?	If	so,	how?	Is	there	any	filtering	of	LP-DOAS?	How	is	the	

averaging	in	the	time-domain	done?		

à	The description of these comparisons is now included in the revised manuscript. See the 

responses above. 

	

•	Likewise	for	the	comparison	between	WRF-Chem	and	aircraft	data.	There	is	no	description	

about	how	WRF-Chem	simulations	and	aircraft	profiles	are	matched.	It	needs	to	be	included	to	

understand	the	significance	of	figure	2.		

à	The description of these comparisons is now included in the revised manuscript. See the 

responses above. 

	

Section	3.2:	As	mentioned	above	these	section	should	include	an	estimate	of	the	AMF	

calculations	sensitivity	with	respect	to	vertical	profiles	spatial	resolution	by	discussing	“high”	

and	“low”	spatial	resolution	cases.		

à	In the revised manuscript and responses above, we added a discussion of the effects of 

varying spatial resolution by comparing with the OMI operational product and by analyzing the 

sensitivity of HCHO plume detection to the spatial resolution of the model. 

	

•	Page	13	line	7:	“General	features	of	the	AMF	distribution	in	the	area	do	not	change	

significantly	when	a	constant	surface	pressure	is	used	in	the	RT	simulations	(see	Supplementary	

Material	Figure	S1).”	This	statement	is	qualitative.	Can	it	be	quantified?	How	is	the	vertical	

distribution	of	HCHO	and	other	trace	gases	treated	when	using	a	constant	surface	pressure?	

Are	total	columns	kept	constant?	What	is	the	value	of	that	surface	pressure?	Figure	S1	says	
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“Low	Spectral	Resolution”.	Nowhere	in	the	text	it	is	introduced	a	“Low	Spectral	Resolution”	or	

“High	Spectral	Resolution”	calculation.		

à	To test the effect of surface pressure, we switched vertical profiles of pressure, temperature, and 

height in all grid cells with those at one oceanic location (32°N, 120°W) in the input files to 

VLIDORT. The constant surface pressure value is 1016 hPa. The quantitative analysis of the effect 

of a constant surface pressure is now included in Figure R3 (Figure S2 in Supporting Material). 

The differences between the AMF with constant surface pressure and the original AMF are 

generally less than 10%. 82% (99%) of the domain has AMF differences of less than 5% (10%).   

     We also added a discussion and quantitative analysis of the impact of the bottom-up emission 

inventory in the revised manuscript. The spatial pattern of AMF was not strongly affected by the 

currently available bottom-up emission inventory used to generate the WRF-Chem HCHO profiles 

in our study (see Supplementary Material Figure S1 and S2). 95% (98%) of the area shows 

differences in AMF of less than 5% (10%). The impact of the bottom-up emission inventory was 

larger in Barkley et al. (2012), who compared the effect of using various isoprene emission 

inventories over tropical South America for satellite HCHO retrievals. In general, Barkley et al. 

(2012) found an average difference in the HCHO columns of ±20% and up to 45% in individual 

locations. The role that the bottom-up emission inventory plays in the AMF calculation therefore 

depends on the quality (accuracy) of the emission inventories and their impacts on the profile 

shapes. 

     Regarding the spectral resolution of VLIDORT, high (low) resolution is 0.05 nm (0.2 nm). 

For our AMF calculations, this resolution impact is trivial. Following the reviewer’s comment, 

we omitted the “Low” and “High” portions in the manuscript. 
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Figure R3. Histogram of (left) differences between the default AMF and the AMF derived using 

constant surface pressure, and (right) differences between the default AMF and the AMF derived 

using the NEI11 inventory (with lower VOC emissions than our default inventory) at 19 UTC 

(12 PDT).  

	

•	Page	14	line	17:	“The	AMF	over	the	ocean	increases	with	time	from	0.86	at	09	PDT	to	1.03	at	

15	PDT	as	the	HCHO	mixing	ratio	decreases	with	time,	probably	due	to	transport	of	the	plume	

from	the	ocean	to	the	inland	area.”	Could	be	discussed	the	effect	on	AMF	calculation	of	the	

development	of	the	marine	boundary	layer?	Would	it	be	possible	to	quantify	transport	using	

WRF-Chem	to	support	this	statement?		

à	In response to the reviewer’s suggestion, we analyzed the development of the marine 

boundary layer and transport. Figure R4 (Figure S5 in Supplementary Material) shows that 

HCHO mixing ratios above 200 m altitude decrease with time from 06 PDT to 16 PDT.  The 

thermal structure, as shown in the vertical profiles of potential temperature, does not vary much 

with time. But wind speed changes substantially throughout the day. In the morning, the peak 

wind speed occurs at ~1.5 km, but the highest wind speeds move lower in altitude (< 500 m) in 

the afternoon. In the lower atmosphere (altitude < 500 m), wind speed increases during the day 

from 6 m/s to 15 m/s and wind direction changes from northerly to northwesterly during the 

same time period. These strong wind changes throughout the day enhance transport of HCHO, 
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while chemical formation is not high enough to compensate the wind-driven loss of HCHO in 

this area. This discussion is included in the revised manuscript. 

	

    	
Figure R4. Diurnal variations (06 PDT to 16 PDT) of vertical profiles of HCHO mixing ratio, 

potential temperature, wind speed, and wind direction over the North Pacific Ocean region. 

	

	

•	Figures	4	and	5:	While	mixing	ratios	are	interesting,	the	actual	quantity	considered	in	the	AMF	

calculations	is	the	number	density.	Could	that	be	shown	instead?		

à	We included the plots in terms of number density below as Figure R5-R7 and in the 

Supplementary Material (Figure S4, S6, S7). Mixing ratios of HCHO are also widely used. 

Therefore, we continue to use mixing ratio in the figures of the main text and provide the plots in 

terms of number density in the Supplementary Material.  
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Figure R5. Vertical profiles of HCHO number density are shown for various point of interest, 
similar to Figure 4 in the main manuscript. 
 

	
Figure R6. Vertical profiles of HCHO number density averaged for the AMF value intervals 
(shown in the legends) at 16, 19, and 22 UTC (left to right) as a function of altitude above 
ground level. Thick lines with symbols are averages and thin dotted lines are one standard 
deviations. This figure is similar to Figure 5 in the main manuscript except that HCHO number 
density is shown instead of mixing ratio. 
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Figure R7. The relationship between the HCHO AMF and model HCHO volume mixing ratio at 
~ 200 m altitude. Different colors denote different times. This figure is similar to Figure 6 in the 
main manuscript except that HCHO number density is shown instead of HCHO mixing ratio. 
	

	

	

•	Page	15,	line	18:	“These	findings	highlight	the	importance	of	using	time-varying,	high	spatial	

resolution	a	priori	profile	information	for	the	accurate	retrieval	of	geostationary	HCHO	

measurements.”	While	there	is	some	quantitative	analysis	of	the	importance	of	using	time-

varying	profiles	by	showing	calculations	at	3	different	times,	there	is	not	such	analysis	for	

different	spatial	resolutions.		

à	Discussion of the spatial resolution effect is now included. See our responses above. 

	

•	Page	16,	line	8:	“The	dependence	of	the	AMF	value	on	the	profile	shape	is	similar	at	each	time	

of	day.”	Would	it	be	possible	to	provide	a	quantitative	analysis	backing	it	up?		

à		We modified this section to make the meaning clearer, as follows: 

The dependence of the AMF value on the profile shape is similar at each time of day: the higher 

AMF is related to lower HCHO mixing ratios (or number densities) in the atmospheric boundary 

layer (up to 1-3 km altitude AGL). More quantitative analysis is shown below. 
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     Using all available data points, we investigate the relationship between AMF and the HCHO 

mixing ratio at 200 m in the boundary layer at different times of day in Figure 6 [see Figure S7 in 

Supporting Material for similar plots in terms of number density (molecules cm-3)]. Figure 6 

illustrates that as the HCHO mixing ratio increases, the AMF decreases. At all times investigated, 

AMF is anti-correlated with HCHO mixing ratio (or number density). Correlation coefficients 

between AMF and HCHO mixing ratio are -0.68, -0.85 and -0.84 at 16 (09), 19 (12), and 22 (15) 

UTC (PDT). 

	

•	Page	16,	line	13:	“For	UV-VIS	retrievals,	it	is	generally	assumed	that	only	the	vertical	profile	

shape,	rather	than	the	absolute	magnitude	of	the	absorber,	affects	the	value	of	the	AMF.”	UV-

VIS	retrievals,	as	shown	in	equations	1	and	2,	consider	the	absolute	magnitude	of	the	absorber	

Ωv.	It	is	true	that	for	similar	shapes	of	the	vertical	distribution	of	number	densities	of	HCHO	

columns	the	values	of	SZ(z)	will	remain	constant	since	it	is	a	normalized	quantity.	However,	a	

consequence	of	the	atmospheric	chemistry,	sources	and	sinks	of	HCHO	is	that	high	total	

columns	and	low	total	columns	are	generally	linked	to	different	shape	factors.		

à	We agree with the reviewer. The absolute value of HCHO columns (or HCHO concentrations 

in the boundary layer) is related to the shape factor. Ironically, in general, the accuracy of a priori 

profile (absolute value) is rather neglected and is not analyzed. Since the original sentence can be 

misinterpreted, we modified it in the revised manuscript as follows:  

For UV-VIS retrievals, it is well known that the vertical profile shape affects the value of the 

AMF. Our study suggests a strong anti-correlation between the absolute concentration and the 

AMF: the AMF is low in the area of intense HCHO plumes. The changes in the absolute HCHO 

concentrations in the boundary layer (altitude AGL < 1-3 km) strongly modify profile shapes, 

which in turn affect AMF substantially. 

	

•	Page	20,	line	20:	“It	is	likely	that	the	actual	impact	of	aerosols	on	the	AMF	is	relatively	small	

when	compared	with	other	factors	examined	here.”	This	is	a	qualitative	statement	that	should	

be	backed	up	with	data.	Otherwise	it	should	be	removed.	Kwon	et	al.,	2017	showed	the	impact	

of	aerosols	over	East	Asia	not	to	be	negligible	changing	columns	up	to	47%.		
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à	This statement is supported with Table R2 below (Table 2 in the manuscript), the plots below 

(Figure R8, also Figure S8 in the Supplementary Material) and additional discussion in the 

manuscript. We now mention that the impact of aerosols can be large over East Asia and refer to 

Kwon et al. (2017). The text included in the revised manuscript is as follows: 

     Although the focus of this manuscript is on the shape factor, we also investigate the impact of 

aerosol loading on AMF for the 8 sites shown in Figure 4. When the aerosol optical properties 

from the model results are incorporated in our RT model calculations, the AMF is reduced by ~10% 

at the N. Main St. and Pasadena sites and by < 10% at other sites (Table 2). The aerosol optical 

depth, single scattering albedo, and asymmetry factor calculated from the model results for the 8 

sites are about 0.5, 0.9, and 0.7, respectively. These are close to the values suggested as the most 

probable atmospheric conditions in the LA Basin (see Table 4 in Baidar et al., 2013). Because the 

model aerosol results were not thoroughly evaluated and optimized and only 8 sites were tested, 

the analysis of aerosol impact in this study is limited. It is possible that some of the simulated 

aerosol components are overestimated, because the emission inventory is not fully up to date for 

primary aerosol emissions and aerosol precursor gases (e.g., overestimations of black carbon and 

SO2 by a least a factor of 3). Meanwhile, the AMF changes from the values at 16 UTC (09PT) due 

to diurnal variations in a priori profile shape range from -40% to 20% (Table 2). It is likely that 

the impact of aerosols on the AMF is relatively small when compared with the impact of the profile 

shape factor examined in this study for the LA basin. De Smedt et al. (2015) and Wang et al. (2017) 

also reported the importance of a piori profile shapes for an improvement of satellite-based HCHO 

retrievals in Beijing, Xianghe, Wuxi in China. Kwon et al. (2017) demonstrated that the impact of 

aerosol loading on HCHO AMF can be large over East Asia in contrast to our study for the LA 

basin.  
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Table R2. Summary of air mass factors at 8 locations at 16-22 UTC (09-15 PDT). The results 
without/with aerosols impacts are also shown. 

Location 
16 UTC (09PDT) 19 UTC (12 PDT) 22 UTC (15 PDT) 

Aerosol Aerosol Aerosol 
X O X O X O 

N. Pacific Ocean 
Los Padres 
Main St. 
Pasadena 
San Gabriel 
San Bernardino 
San Jacinto 
Anza-Borrego  

0.86 
1.21 
0.70 
0.71 
1.00 
1.07 
1.12 
0.98 

0.75 
1.15 
0.60 
0.62 
0.93 
1.02 
1.07 
0.91 

0.90 
0.90 
0.61 
0.60 
0.71 
0.89 
0.95 
0.79 

0.85 
0.86 
0.54 
0.53 
0.65 
0.86 
0.93 
0.75 

1.03 
1.02 
0.69 
0.66 
0.58 
0.69 
0.76 
0.71 

0.99 
1.00 
0.62 
0.58 
0.51 
0.66 
0.73 
0.66 

	

	

	

		

	
Figure R8. (Top) AMF at 8 sites in the domain at 9, 12, and 15 PDT without/with aerosol impacts. 
Filled (open) square denote AMF with (without) aerosol impacts. (Bottom) changes in AMF (%) 
with time. Black (red) open square denotes changes of AMF between 9 and 12 PDT (15PDT). 
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Section	3.3:		

•	Page 21, line 21: “Figure 9 shows 2000-2010 trends in surface O3 from monitors in Pasadena 

and San Bernardino.” A brief description of those monitors and their datasets should be added.  

à We added the information in the revised manuscript. The hourly O3 data from the South Coast 

Air Quality Management District (AQMD) monitoring network 

(http://www.arb.ca.gov/aqmis2/aqdselect.php) are utilized for the trend study. Details on 

standard procedures for maintaining and operating air monitoring stations and specific 

instrumentations are provided in the CARB air monitoring web manual 

(http://www.arb.ca.gov/airwebmanual/index.php). The locations of the sites and the data are 

shown in Auxiliary Material in Kim et al. (2016).  

 

Technical comments:  

Page 3, Line 2: remove the before sources.  

à “the” is removed. 

 

Page 3, Line 5: Add reference for EPA HAP  

à A reference is added. 

Technical Support Document EPA’s 2011 National-scale Air Toxics Assessment, 2011 NATA TSD; 

United States Environmental Protection Agency: United States, 2015; 

https://www.epa.gov/sites/production/ 

files/2015-12/documents/2011-nata-tsd.pdf 

 

Page 3, Line 8: Add reference with HCHO atmospheric chemistry.  

à A reference is added. 

Wolfe, G. M., Kaiser, J., Hanisco, T. F., Keutsch, F. N., de Gouw, J. A., Gilman, J. B., Graus, M., Hatch, 

C. D., Holloway, J., Horowitz, L. W., Lee, B. H., Lerner, B. M., Lopez-Hilifiker, F., Mao, J., Marvin, M. 

R., Peischl, J., Pollack, I. B., Roberts, J. M., Ryerson, T. B., Thornton, J. A., Veres, P. R., and Warneke, 

C.: Formaldehyde production from isoprene oxidation across NOx regimes, Atmos. Chem. Phys., 16, 

2597-2610, https://doi.org/10.5194/acp-16-2597-2016, 2016. 

 

Page 3, Line 12: Add reference to X. Jin et al., 2017 doi:10.1002/2017JD026720  

à Jin et al. (2017) is added. 



 19 

 

Page 4, Line 10: Add reference to A. Lorente et al., 2017 doi:10.5194/amt-10-759-2017  

à Lorente et al. (2017) is added. 

 

Page 5, Line 10: Add reference for TROPOMI.  

à	A reference (Veefkind et al., 2012) is included in the text.		

TROPOMI on the ESA Sentinel-5 Precursor: A GMES mission for global observations of the 

atmospheric composition for climate, air quality and ozone layer applications; Veefkind, J.P, et 

al. ; Remote Sensing of Environment 120 (2012) 70-83 

 

Page 21, Line 11: Add reference to X. Jin et al., as above  

à Jin et al. (2017) is added. 

 

Page 24, Line 2: The “authors think” should be the “authors thank”.  

à Corrected.  

 

 

Page 25, Line 25: The year of Borbon et al., should be 2013.  

à Corrected.  

 

Page 37, Figure 3: It will be good to include the corresponding PDT values as well.  

à PDT values are added in the figure captions.  

 

Page 41, Figure 7: Where it says slope factor it should say shape factor.  

à Corrected. It is Figure 8 in the revised manuscript. 

 

The comments below do not seem to be relevant to our manuscript. Thus, we did not respond to 

these comments. 

 
Line	68,	please	include	reference	to	Razavi	et	al.,	2011	(first	HCOOH	retrievals	from	IASI).		
Line	71,	please	include	Gonzalez	Abad	et	al.,	2009	in	ACE-FTS	papers.		
Line	98,	please	include	citation	about	IASI	CO2	retrievals.		
Line	118,	correct	typo	(Pommier	et	al.,	2016).		
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Line	141,	actives	to	become	active.		
Line	206,	should	read	“Both	biases	are	however”	instead	of	“Both	biases	is	howeve”		
Line	282,	please	specify	which	other	studies.		
Figure	2,	include	units	in	plots.		
Figure	4,	please	include	units	in	plots.		
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