
Readme document 
 

ESCAPE OAP microphysics dataset ver. 1 (Preliminary) 
 
Greg McFarquhar1,2, Saurabh Patil1,2, Mengistu Wolde3, Kenny Bala3, Leonid Nichman3 
1School of Meteorology, University of Oklahoma, Norman, Oklahoma, USA. 
2Cooperative Institute for Severe and High Impact Weather Research and Operations (CIWRO), 
Norman, Oklahoma, USA. 
3National Research Council of Canada, Ottawa, Ontario, Canada. 
 
Principal Investigator: Greg McFarquhar (mcfarq@ou.edu), CIWRO, Suite 2100, National 
Weather Center, 120 David L Boren Blvd, Norman, Oklahoma, USA, 73072. 
Data Processing: Saurabh Patil (saurabh@ou.edu) 
Note: Collaborative use of this dataset and contacting PI for additional details/caveats is strongly 
encouraged.  
 
1.0 Data Set Description 
Airborne measurements during the Experiment of Sea Breeze, Convection, Aerosol, Precipitation 
and Environment (ESCAPE) field campaign were conducted near Houston, Texas between 31 
May and 17 June 2022. This preliminary dataset contains 1 Hz derived quantities from the 2D-S 
and HVPS-3 instruments onboard the National Research Council of Canada (NRC) Convair-580 
aircraft. The binary dataset was processed using the University of Illinois-Oklahoma Optical array 
probe Processing Software (UIOOPS) v3.3.6 software (McFarquhar et al. 2020) and the size 
distributions were derived as a function of the diameter of the minimum enclosing circle of all 
center-in particle images acquired. Additional details about data processing can be found in 
McFarquhar et al. (2017). 
 
2.0 Instruments Description 
The 2D-S and HVPS-3 probes, also known as Optical Array Probes (OAP), records the 2-
dimensional shadow images of the hydrometeors entering the sample volume of the instrument. 
The 2D-S probe has two channels namely horizontal (H) and vertical (V) that are perpendicular to 
each other whereas HVPS-3 has only vertical (V) channel. Table 1 shows the measurement range 
and the accuracy of the instruments. Table 2 and 3 shows bin widths used to derive size 
distributions from 2D-S and HVPS-3 measurements respectively. For detailed information about 
the 2D-S, refer to Lawson et al. (2006). For technical information about OAPs, refer to links in the 
references.  
 
Table 1: List of Instruments. 

Instrument Manufacturer Nominal Range Accuracy 
2-Dimensional Stereo Probe 

(2D-S) SPEC* 10 µm to 1.28 mm 10 µm 

High Volume Precipitation 
Spectrometer ver. 3 (HVPS-

3) 
SPEC* 150 µm to 1.92 cm 150 µm 



*Stratton Park Engineering Company (SPEC) inc.  
Table 2: 2D-S Bin Widths Used for Derived Size Distributions. 

Bins (from) 
[mm] 

Bins (up to) 
[mm] 

Bin Width 
[mm] 

0.005 0.205 0.01 
0.205 0.505 0.02 
0.505 1.005 0.05 
1.005 2.005 0.1 
2.005 3.005 0.2 

Table 3: HVPS-3 Bin Widths Used for derived Size Distributions. 
Bins (from) 

[mm] 
Bins (up to) 

[mm] 
Bin Width 

[mm] 
0.075 3.075 0.15 
3.075 7.575 0.3 
7.575 15.075 0.75 
15.075 30.075 1.5 
30.075 45.075 3.0 

 
3.0 Data Format 
Filename: flight_yyyymmdd.instrument.channel.nc  
Dimensions: 

Time, Bins. 
Variables (Units): 
 time: (HHMMSS) 
 bin_min (millimeter) 
 bin_mid (millimeter) 

bin_max (millimeter) 
 bin_dD (millimeter) 

conc_minR (cm-4), number distribution function (size distribution) as function of time 
                            and particle size. 
 n (cm-3), total concentration as function of time. 
 count (1), # of particles detected in bin as function of time and particle size. 
 sample_vol (cm3), sample volume of probe as function of time and particle size. 
 
4.0 Data Remarks 

Date 
(M/DD) 5/31 6/02 6/02 6/04 6/08 6/09 6/10 6/11 6/12 6/14 6/16 6/16 6/17 

CRF # 01 02 03 04 05 06 07 08 09 10 11 12 13 
2D-S 

(H & V)              

HVPS (V)              
Note that there were total of 13 Convair Research Flights (CRF) during ESCAPE campaign and 
no data was recorded by the HVPS-3 probe on CRF09 (20220612) and CRF10 (20220614) flights. 
Particle images from 2D-S, HVPS-3 probes for selected times are available on request, please 
contact PI for additional information.   
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