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Introduction 
CIPS Rayleigh Albedo Anomaly (RAA) files are provided for levels 2A, 2B, 2C, and 3A. At the current 
time, the retrieval version is being updated from v1.10r06 to v1.10r07. This document describes 
the level 3A data product for v1.10r07. Before analyzing level 3A data, users should also read the 
CIPS instrument overview, data overview, RAA level 2A, and RAA level 2B documents (see 
https://lasp.colorado.edu/aim/documentation). 
 
Briefly, CIPS RAA Level 2A data files contain CIPS RAA data (RAA, RAA variance, wave properties) in 
a scene-by-scene format, where a CIPS scene contains simultaneous images from the four CIPS 
cameras. Users interested in conducting a quantitative analysis of GW properties are encouraged 
to use the level 2A data product. The wavelength, amplitude, and phase speed direction of 
identified waves are provided only in the level 2A data product. 
 
Level 2B data contain RAA and RAA variance data in an orbit-by-orbit format, merging the level 2A 
RAA (or RAA variance) data for all scenes in a given orbit via noise-weighted averaging of 
overlapping pixels from different scenes. The level 2C data product is for visualization purposes only 
and consists of daily maps in which the level 2B RAA and RAA variance data for all orbits on the day 
in question are overplotted. Users interested in a qualitative view of the wave morphology, but not 
the wave properties, are encouraged to use the level 2B and 2C data products, which provide a 
global context for individual orbits, and often show waves in multiple scenes.  
 
The level 3A data product consists of global maps of gridded (0.5° × 0.5°; lat x lon) RAA variance. 
Each grid point contains the average of the level 2B variances in all pixels within that grid cell. Users 
interested in statistical analyses of GW occurrence frequency and location are encouraged to use 
the level 3A data product. The level 3A data files do not include the RAA itself, since the high-
resolution wave structures do not lend themselves to the relatively coarse level 3A grid. However, 
the gridded RAA variance maps facilitate analyses of large volumes of data. 
 
Both one-day and five-day maps are provided in a single level 3A file for each day, in numerical 
(NetCDF) and graphical (png) formats. The five-day map corresponding to day "x" contains mean 
variances in each grid cell from day "x-4" to day "x". Maps are made for each day, with whatever 
data are available for day x on the one-day map and days x-4 to day x on the five-day map. Maps 
are available, but are blank, if all data are missing. The decision to include days x-4 to x for the five-
day maps was to enable these maps to be produced within 2 days of data acquisition, in concert 
with the one-day maps and files for other data levels. Users who wish to use a time-centered map 
for day x should choose the map for day x+2, which will include days x-2 to x+2. 
 
Variables contained in the NetCDF file are described in a table at the end of this document. There 
are ~15 orbits per day, which precess in location from day to day. The one-day maps thus contain 
gridded data for ~15 orbits for which the center longitudes are equally spaced by ~24°, while the 
five-day maps contain data for ~75 orbits, filling in most of the global map. The maps include only 
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those level 2B pixels with solar zenith angle less than 90°. Gaps between orbits are left blank; they 
are not filled with any interpolation. The figures below show representative examples of maps from 
the level 3A png files for 1 January, 1 April, 1 July, and 1 October of 2022. 

 

Figure 1. One-day (top) and five-day (bottom) CIPS level 3A maps of RAA variance for 1 
January 2022. The days included in the 5-day map are listed in the map title; the orbits 
included in the 5-day map are listed below the map. White regions indicate data gaps. 
Slanted vertical white regions are due to gaps in data coverage between orbits. The high-
latitude white region is due to lack of sunlight. The horizontal gap near 20°S is due to the 
satellite yaw. The gray color scale is used to denote the nominal PMC region, which we 
define as extending from 60° to the pole in the summer hemisphere, from ~15 May through 
August in the north and ~15 November to late February in the south. Users should exercise 
caution when interpreting PMC region data. Caution is also warranted when interpreting 
data for which the RAA variance signal-to-noise ratio (SNR) is less than 3 or the variance 
itself is less than 0.01%2. See also the level 2A documentation. 
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Figure 2. Same as Figure 1, but for 1 April 2022, and the yaw is near 5-10°N. Since this is 
outside the PMC season, there is no gray shading. 
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Figure 3. Same as Figure 1, but for 1 July 2022, and the yaw is near 30°N. The PMC season 
is in the north. 
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Figure 4. Same as Figure 1, but for 1 October 2022, and the yaw is near the equator. Since 
this is outside the PMC season, there is no gray shading. This is marked "Preliminary" 
since the post-season processing had not yet been conducted at the time of this writing 
(see the level 2A documentation). 
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Figure 5. Same as Figure 1, but for 6 August 2016. This is an example of a day for which 
no data was acquired, but data was available for the previous 4 days (2-5 August). This is 
indicated by the blank one-day map (top), and crossed-out label for 20160806 on the 
five-day map (bottom). Likewise, the orbit list includes only orbits from 2-5 August. 
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NetCDF Files 
The level 3A NetCDF files are provided to facilitate statistical analyses of the CIPS RAA data by 
showing when and where waves are present. The table below summarizes the contents of each 
data file and provides a description of all parameters and arrays. 
 
A note about the file name convention: Each file has a day-of-year included in the file name. This is 
the UT day corresponding to the ascending node equator crossing time of each orbit included in 
the file. When the equator crossing time is shortly prior to midnight UT on a given orbit, some or 
all of the data in that orbit might have been acquired on the day after the day in the filename. In 
addition, when the ascending node equator crossing time on a given orbit is on the sunlit side of 
the orbit, some of the data in that orbit might have been acquired prior to this time. 
 

Table 1. Variables in the CIPS Level 3A file. Fill value is NaN. 

Variable Name Units Type/Dimension Description 
LATITUDE Degrees Float / [Xdim,Ydim] 2D latitude grid of the 1-day and 5-day maps; 

ranges from -89.75° to 89.75° in 0.5° increments 
LONGITUDE Degrees Float / [Xdim,Ydim] 2D longitude grid of the 1-day and 5-day maps;, 

ranges from -179.75° to 179.75° in 0.5° 
increments 

ORBITS N/A String(a) / [Norbits] Orbit numbers followed by the day number 
from -4 to 0; orbits on day 0 are in both the 1-day 
and 5-day maps 

XDIM N/A Integer / 720 X dimension of the map grids 
YDIM N/A Integer / 360 Y dimension of the map grids 
DATE_1DAY YYYYMMDD Long / 1 Date of the 1-day map 
DATE_5DAY YYYYMMDD Long / [5] Dates of days included in the 5-day maps; -99 if 

no data are available 
NUM_PIXELS_1DAY N/A Integer / [Xdim,Ydim] Number of 2B pixels in each 3A grid cell for the 1-

day map 
NUM_PIXELS_5DAY N/A Integer / [Xdim,Ydim] Number of 2B pixels in each 3A grid cell for the 5-

day map; total for all days 
RAA_VAR_1DAY %2 Float / [Xdim,Ydim] 1-day map of RAA variance 
RAA_VAR_5DAY %2 Float / [Xdim,Ydim] 5-day map of RAA variance 
RAA_VAR_UNC_1DAY %2 Float / [Xdim,Ydim] 1-day map of RAA variance uncertainty 
RAA_VAR_UNC_5DAY %2 Float / [Xdim,Ydim] 5-day map of RAA variance uncertainty 

(a) Depending on the read software, this variable might appear as Byte rather than string. If so, it should be converted 
to string. 
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