
Meteorology 2024 www.mdpi.com/journal/meteorology 

Supplemental Material 

System for Analysis of Wind Collocations (SAWC): A Novel  
Archive and Collocation Software Application for the  
Intercomparison of Winds from Multiple Observing Platforms 
Katherine E. Lukens 1,2,*, Kevin Garre  3, Kayo Ide 4, David Santek 5, Bre  Hoover 6, David Huber 7, 
Ross N. Hoffman 1,2 and Hui Liu 1,2 

1 NOAA/NESDIS/Center for Satellite Applications and Research (STAR), College Park, MD 20740, USA; 
ross.n.hoffman@noaa.gov (R.N.H.); hui.liu@noaa.gov (H.L.) 

2 Cooperative Institute for Satellite Earth System Studies (CISESS), University of Maryland, 
College Park, MD 20740, USA 

3 NOAA/NWS/Office of Science and Technology Integration (OSTI), Silver Spring, MD 20910, USA
4 University of Maryland, College Park, MD 20742, USA
5 Cooperative Institute for Meteorological Satellite Studies (CIMSS), University of Wisconsin-Madison  

(UW-Madison), Madison, WI 53706, USA; dave.santek@ssec.wisc.edu
6 Lynker Technologies, NOAA/NWS/NCEP/Environmental Modeling Center (EMC),  

College Park, MD 20740, USA
7 Redline Performance Solutions, LLC, NOAA/NWS/NCEP/Environmental Modeling Center (EMC),  

College Park, MD 20740, USA
* Correspondence: katherine.lukens@noaa.gov

Note: This supplemental material includes figures referred to in the article text. Note that figure 
panels enclosed in boxes are as produced by SAWC plus an identifying le er. 

Authors’ Disclaimer: The scientific results and conclusions, as well as any views or opinions expressed herein, are those of the 
authors and do not necessarily reflect those of NOAA or the U.S. Department of Commerce. 

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual au-
thor(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to 
people or property resulting from any ideas, methods, instructions or products referred to in the content. 



Meteorology 2024 2 
 

 

 
Figure S1. Example spatial coverage of each wind dataset currently available in the SAWC archive 
for a 24-h period for (a) Aeolus, (b) aircraft, (c) sondes, and (d) AMVs, and for a 4-month period for 
(e) Loon. Colors and counts for each type are given in (f). 
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Figure S2. Observation number densities collapsed onto the latitude-longitude plane (left column), 
and onto the height/pressure-latitude plane (right column) for (a,b) aircraft winds, (c,d) AMVs, and 
(e,f) sonde winds, all collocated with Aeolus Mie-cloudy winds for Sept 2019-Aug 2020. Colors in-
dicate number density per grid cell, with dimensions of 1° × 1° for panels (a,c,e), 1 km × 1° for panel 
(b), and 25 hPa × 1° for panels (d,f). Plo ing conventions as in Figure 3. 
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Figure S3. Density sca erplots of HLOS wind differences for RayClear (left (a,c,e)) and MieCloud 
(right, (b,d)) comparisons with aircraft (a,b), AMVs (c,d), and Loon (e) for Sept 2019-Aug 2020. Sta-
tistics of the collocation are given in Table 2. Colors indicate number density per 1 m/s × 1 m/s cell. 
Plo ing conventions as in Figure 4. 
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Figure S4. Time series of Mean_Diffs (m/s, (a)), correlation coefficients (r, (b)), RMSD and SD_Diffs 
(m/s, (c)), and collocation counts (d) for MieCloud comparisons during September 2019–August 
2020. Statistics of the collocation are given in Table 2. Colors denote each Dependent wind dataset. 
Plo ing conventions as in Figure 5. 
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Figure S5. Vertical profiles of Mean_Diffs (solid lines) and SD_Diffs (do ed lines) per height/pres-
sure level (a,c,e,g) and corresponding collocations counts (1e5, (b,d,f,h)) comparing the Dependent 
datasets (colors) with Aeolus RayClear (top, (a,b,c,d)) and MieCloud (bo om, (e,f,g,h)) winds for 
the SH (left, (a,b,e,f)) and the Tropics (right, (c,d,g,h)) during September 2019–August 2020. Solid 
dots indicate statistically significant Mean_Diffs at the 95% level. Plotting conventions as in Figure 6. 
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Figure S6. Mean_Diffs (solid lines), SD_Diffs (do ed lines), SDs of the Driver (dash-dot lines), and 
SDs of the Dependent datasets (do ed lines) (a,c,e,g) and corresponding collocations counts (1e5, 
(b,d,f), 1e6 (h)) as a function of Driver wind speed (binned by 10 m/s) comparing the Dependent 
datasets (colors) with Aeolus RayClear (top, (a,b,c,d)) and MieCloud (bo om, (e,f,g,h)) winds for 
the SH (left, (a,b,e,f)) and the Tropics (right, (c,d,g,h)) during September 2019–August 2020. Solid 
dots indicate statistically significant Mean_Diffs at the 95% level. Plotting conventions as in Figure 7. 
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Figure S7. Density sca erplots of HLOS wind differences for RayClear (left (a,c,e)) and MieCloud 
(right, (b,d,f)) comparisons with visible AMVs (a,b), WVclear AMVs (c,d), and WVcloud AMVs (e,f) 
for September 2019–August 2020. Statistics of the collocation are given in Table 3. Colors indicate 
number density per 1 m/s × 1 m/s cell. Plo ing conventions as in Figure 4. 
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