AIM Common Volume Observations

Data Description

For this release, only SOFIE data is included.

Revision History:  


February 12 , 2008, Mark Hervig


January 5, 2009, Mark Hervig updated Tables 1 and 2

1. Introduction.

The AIM common volume (CV) is the volume of air that is observed by both SOFIE and CIPS (Figure 1).  Because occultation retrievals usually assume spherical symmetry, the CV has been defined as the volume surrounding the location of the SOFIE occultation tangent point.  The length of the common volume is that of a ray section through a layer with vertical thickness equal to the SOFIE vertical resolution (~1.6 km), or about 290 km (Figure 2).  The CV width of ~ 5 km is defined by the SOFIE FOV.  CIPS views the SOFIE occultation tangent point about 6 minutes after the SOFIE observation.  
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Figure 1
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Figure 2

2. AIM CV Data Product Description.

CV Level 1 definition:  

Products that require minimal or straight forward analysis.

The information required to realize most CVO goals.

Example: SOFIE sample volume location, PMC presence

CV Level 2 definition:  

Derived products requiring non-trivial analysis. 

Items will appear in the CV data base as they are developed and validated.  

Examples:  PMC size distribution

File Format:

SOFIE and CIPS CV files are in NetCDF format.  The variables contained in the SOFIE and CIPS files are defined in Tables 1-4.  

2.1. SOFIE CV Data Products.

	Table 1.  SOFIE CV Level 1 Product Definition.



	Item
	Description
	Units
	Comment
	NCDF variable name

	1
	SOFIE data version
	NA
	version of SOFIE data used
	sofie_version

	2
	SOFIE CVO version
	NA
	version of the SOFIE CVO analysis
	sofie_cvo_version

	3
	missing data value
	NA
	
	missing_data_value

	4
	SOFIE CVO file remarks
	NA
	comments on parameters used in the data analysis
	sofie_cvo_remarks

	5
	SOFIE CVO file creation date
	NA
	
	file_creation_date

	6
	AIM orbit number
	NA
	
	aim_orbit

	7
	SOFIE event number
	NA
	
	event_sofie

	8
	date
	UT
	yyyydoy, e.g., 

1 Jan 2008 = 2008001
	date_sofie

	9
	time,

83 km altitude
	decimal hours, UT
	hh.hh
	time_sofie

	10
	day of year
	decimal day, UT
	decimal indicates time of day
	day_of_year_sofie

	11
	days from summer solstice
	
	decimal indicates time of day
	days_from_solstice_sofie

	12
	local solar time
	decimal hours
	
	local_solar_time_sofie

	13
	occultation mode
	NA
	1 = rise (north)

2 = set (south)
	mode_sofie

	14
	83 km tangent point latitude
	(N
	e.g. -90 to 90
	latitude_sofie

	15
	83 km tangent point longitude
	(E
	e.g., 0 to 360
	longitude_sofie

	16
	83 km line-of-sight (LOS) heading
	(E
	direction from tangent point to Sun, Earth coordinates
	LOS_heading_sofie

	17
	length of sample volume
	km
	along the line-of-sight (LOS)
	svolume_length_sofie

	18
	width of sample volume at tangent point
	km
	km, across the LOS
	svolume_width_sofie

	19
	PMC / ice presence
	NA
	0 = no, 1 = yes
	ice_presence_sofie

	20
	PMC / ice top altitude
	km
	
	Ztop_sofie

	21
	PMC / ice peak altitude
	km
	Altitude of the peak 3.064 (m ice extinction (or mass density)
	Zmax_sofie

	22
	PMC / ice bottom altitude
	km
	
	Zbot_sofie


	Table 2.  SOFIE CV Level 2 Product Definition.



	Item
	Description
	Units
	Comment
	NCDF variable name

	1-22
	Identical to 1-22 in Table 1
	
	
	

	23
	mesopause altitude
	km
	level of temperature minimum
	mesopause_altitude_sofie

	24
	PMC vertical optical depth at multiple wavelengths
	unitless
	vector
	PMC_OD_sofie

	25
	wavelengths corresponding to PMC_OD_sofie
	(m
	vector
	wavelength_sofie

	26
	gas phase equivalent mixing ratio contained in ice phase, H2O(ice) 
	ppmv
	at ice Zmax
	H2O_ice_zmax_sofie

	27
	Vertical column ice mass abundance (or ice water content, IWC)
	(g m-2
	
	IWC_sofie

	28
	PMC particle shape as axial ratio of oblate spheroid
	unitless
	at ice Zmax
	oblate_axial_ratio_zmax_sofie

	29
	PMC particle shape as axial ratio of prolate spheroid
	unitless
	at ice Zmax
	prolate_axial_ratio_zmax_sofie

	30
	Ice mass density
	ng m-3
	at ice Zmax
	ice_mass_density_zmax_sofie

	31
	Effective radius
	nm
	at ice Zmax
	effective_radius_zmax_sofie

	32
	Gaussian distribution: concentration (N)
	cm-3
	at ice Zmax
	concentration_zmax_sofie

	33
	Gaussian distribution: 

median radius (rm)
	nm
	at ice Zmax
	median_radius_zmax_sofie

	34
	Gaussian distribution: 

width ((r)
	nm
	at ice Zmax
	width_zmax_sofie

	35
	number of ice particles in the vertical column
	cm-2
	
	column_ice_nd_sofie

	36
	O3 column density above 60 km altitude
	cm-2
	
	Ozone_column_above60km_sofie

	37
	Top altitude used in O3 column
	km
	
	Ozone_column_zhi_sofie


2.2. CIPS CV Data Products.

CIPS data will be included at a later date and be made available at the AIM web site.

	Table 3.  CIPS CV Level 1 Product Definition.



	Item
	Description
	Units
	Comment
	NCDF variable name

	1
	AIM Orbit number
	NA
	
	Orbit

	2
	CIPS data version
	NA
	
	Vx

	3
	UT Date
	
	yyyydoy
	

	4
	UT time, when CV viewed
	Decimal hours
	hh.hh
	Time_Image3

	5
	PMC presence

(anywhere in scene)
	NA
	0 = no

1 = yes
	C_pesence

	6
	Fractional PMC coverage within the SOFIE sample volume
	NA
	0 - 1
	F_PMC

	7
	PMC albedo image (contrast enhanced nadir image, CIPS level2)
	10-6 sr-1
	Image will have CV pixels identified
	CV_Image

	8
	CV pixel map,  overlays exactly on item 7, identifies pixels within the SOFIE volume
	NA
	1 = more than 0% of pixel is in CV

0 = out of CV
	CV_Pixel_Map

	
	PMC extinction non-uniformity correction factor for SOFIE
	unitless
	0-1
	PMC_nonuniformity_factor

	
	PMC peak altitude corrected for non-uniformity for SOFIE
	km
	
	Ice_zmax_corrected


	Table 4.  CIPS CV Level 2 Product Definition.



	Item
	Description
	Units
	Comment
	NCDF variable name

	1-8
	Identical to items 1-8 in Table 3.
	
	
	

	9
	Number of CIPS tiles in CV
	NA
	Scalar
	CV_No_Tiles

	10
	Latitude of tiles in CV
	(N
	e.g. -90 to 90
	Latitude_Tiles

	11
	Longitude of tiles in CV
	(E
	e.g., 0 to 360
	Longitude_Tiles

	12
	Vertical column ice mass (or ice water content, IWC)
	(g m-2
	for each tile in CV
	Col_iIce

	13
	Gaussian distribution: concentration (N)
	cm-3
	CIPS alone, for each tile in CV
	G_Conc

	14
	Gaussian distribution: median radius (rm)
	nm
	CIPS alone, for each tile in CV
	G_Mean_Radius

	15
	Gaussian distribution: 

width ((r)
	nm
	CIPS alone, for each tile in CV
	G_Width

	16
	Gaussian distribution: concentration (N)
	cm-3
	CIPS & SOFIE combined, for each tile in CV
	GCS_Conc

	17
	Gaussian distribution: median radius (rm)
	nm
	CIPS & SOFIE combined, for each tile in CV
	GCS_Mean_Radius

	18
	Gaussian distribution: 

width ((r)
	nm
	CIPS & SOFIE combined, for each tile in CV
	GCS_Width

	19
	Ozone column abundance
	cm-2
	for each tile in CV
	CV_O3
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