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This document explains the CLARS data structure and quick look figures (last modified 
on May 23, 2016). Please read this file carefully before using the CLARS data. If you 
have any questions, please contact Clare Wong (clare.wong@jpl.nasa.gov), Stanley 
Sander (stanley.p.sander@jpl.nasa.gov) or Thomas Pongetti 
(thomas.j.pongetti@jpl.nasa.gov). 
 
 
1.1 TEXT FILES 
 
The text files are generated daily. The format of the file name is 
CLARS_sample_data_YYYYMMDD.txt. Data are available from 2015/06/01 to 
2016/03/27. Each file contains 9 columns of information. Figure 1 shows an example of 
the data structure of each text file. 
 

 
Figure 1. Example of the text files.  
 
 
Column 1: target names; basin target reflection point. Figure 2 and Table 1 show a map 
and a list of the CLARS-FTS basin reflection points. The CLARS FTS had 28 basin 
reflection points from 2015/06/01 to 2015/12/14 (#1 - #28 in Figure 2 and Table 1). We 
have expanded our field of view to include an additional five reflection points (#29 - #33) 
in the San Fernando Valley since 2015/12/15.  
 
Column 2: time; date and time in UTC (YYYY-MM-01_HH:MM).  
 
Column 3: mc; measurement cycle numbers (#). Our standard measurement cycle typically 
starts from the eastern side of the Los Angeles basin and ends at the western side of the 
basin. 
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Column 4: lat;  latitudes of reflection points (deg.). 
 
Column 5: lon; longitudes of reflection points (deg.). 
 
Column 6: R; CLARS XCH4/XCO2 excess ratios (ppb/ppm). The ratios are derived using 
the Spectralon observations at the CLARS facility on Mount Wilson as the background 
reference as shown in Equation 1. In Equation 1, 𝑋𝑋𝐶𝐶𝐶𝐶4𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 and 𝑋𝑋𝐶𝐶𝐶𝐶2𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 are the basin 
path-averaged dry air mixing ratios, and 𝑋𝑋𝐶𝐶𝐶𝐶4𝑆𝑆𝑆𝑆𝑆𝑆  and 𝑋𝑋𝐶𝐶𝐶𝐶2𝑆𝑆𝑆𝑆𝑆𝑆 are the average 
spectralon path-averaged dry air mixing ratios for the measurement cycle. The path-
averaged dry air mixing ratios (𝑋𝑋𝑋𝑋𝑋𝑋𝑋𝑋) are computed by dividing the slant column density 
of the trace gas (𝑔𝑔𝑔𝑔𝑔𝑔 𝑆𝑆𝑆𝑆𝑆𝑆) by that of oxygen (𝑔𝑔𝑔𝑔𝑔𝑔 𝑆𝑆𝑆𝑆𝑆𝑆) using Equation 2. 0.2095 is the 
dry air mole fraction of oxygen in the atmosphere. Details on CLARS-FTS instrument 
setup, data retrieval and processing algorithms can be found in Fu et al. (2014).  
 
𝑅𝑅 =  𝑋𝑋𝐶𝐶𝐶𝐶4𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 − 𝑋𝑋𝐶𝐶𝐶𝐶4𝑆𝑆𝑆𝑆𝑆𝑆

𝑋𝑋𝐶𝐶𝐶𝐶2𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 − 𝑋𝑋𝐶𝐶𝐶𝐶2𝑆𝑆𝑆𝑆𝑆𝑆
 , where                                                                                       (1) 

 
𝑋𝑋𝑋𝑋𝑋𝑋𝑋𝑋 =  𝑔𝑔𝑔𝑔𝑔𝑔 𝑆𝑆𝑆𝑆𝑆𝑆

𝑂𝑂2 𝑆𝑆𝑆𝑆𝑆𝑆
  ×  0.2095                                                                                               

(2) 
 
Column 7: err; Uncertainty of R or CLARS XCH4/XCO2 excess ratio (%). 
 
Column 8: flag_highcloud. This is a flag indicating high cloud conditions. Flag ≈1 when 
there is no high cloud. Flag > 1.01 when high cloud exists. 
 
Column 9: flag_lowcloud. This is a flag indicating potential low cloud conditions. Flag 
<=1 when there is potential for low cloud condition. Flag > 1 indicates that there is no low 
cloud.  
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1. Santa Anita Race Track 12. Downey 23. Huntington Beach 
2. West Pasadena 13. La Mirada 24. Palos Verdes 
3. Santa Fe Dam 14. Pomona 25. Fontana 
4. East Los Angeles 15. Santa Monica Mountains 26. Orange County Airport 
5. 210 Freeway 16. Marina Del Rey 27. Riverside 
6. Glendale 17. Rancho Cucamonga 28. Lake Mathews 
7. 60 and 605 Intersection 18. North OC 29. Northridge 
8. Downtown (near) 19. Long Beach 30. Woodland Hills 
9. Universal City 20. Angeles Stadium 31. Canoga Park 
10. 60 Freeway, City of Industry 21. Norco 32. Sherman Oaks 
11. Downtown (far) 22. Corona 33. Van Nuys Airport 

Table 1. List of the CLARS-FTS basin reflection points. The locations of the reflection 
points are shown in Figure 2.  
 
1.2 QUICK LOOK MAPS 
 
The CLARS quick look maps were generated for each measurement cycle per day. The 
format of the file name is CLARS_sample_data_YYYYMMDD_MC#.jpg. Data are 
available from 2015/06/01 to 2016/03/27. The quick look maps are generated by 
interpolating the CLARS CH4:CO2 excess ratios (ppb/ppm) using natural neighbor 
interpolation. If there is more than one observation for a specific target in one measurement 
cycle, we use the average of the observations for that target in the quick look map. Data 
plotted on these quick look maps are mostly raw data with uncertainties of less than 100%. 
Please note that we do not apply any addition filters to take out data contaminated by cloud 
conditions. The purpose of these maps is to give the users a quick look on the raw data. It 
is up to the users to apply filters to the dataset based on the flags for cloud conditions and 
uncertainties. Please refer to Section 1.1 in this document for the CLARS cloud flags and 

 
Figure 2. Location of the CLARS-FTS basin 
reflection points. The names of the reflection 
points are shown in Table 1. The Spectralon 
target located at the CLARS facility on Mount 
Wilson is not shown on this map. 
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uncertainties. A two-year average CH4:CO2 excess ratio map in the Los Angeles basin from 
2011 to 2013 can be found in Wong et al. (2015).  
 

 
Figure 3. An example of the CLARS CH4:CO2 excess  
ratio quick look map for measurement cycle #4 on 2016/02/24.  
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