Two-Dimensional Video disdrometer (2DVD) data processing during Olympic Mountain Experiment (OLYMPEx)
OLYMPEx field campaign took place at the Olympic peninsula of the State of Washington.  The experiment intensive operation period was from November 1, 2015 through January 15, 2016 with a two-week break at the end of 2015.  The ground based instruments, however, continued to operate.  Among 2DVDs, sn37 stopped operating on December 24 (day 358) in 2015.  There were also interruptions in the data collection due to power failure and other technical issues.  

The experiment included mixed and frozen precipitation.  For 2DVDs, sn35 had no snow days.  Sn36 had some mixed precipitation between December 23-27, while sn38 had its own mixed precipitation between December 23-28.  Sn37 was located at relatively higher elevation had snow days on November 15-16, November 19, November 24, November 30, December 12, December 17, December 19-23.  Thanks to Joe Zagnrodik of University of Washington for providing snow/mixed days. It should be reminded that sn37 site was not ideal and the user should be cautious in using this database.  

The 2DVD site coordinates including latitude, longitude, range (km) and azimuth from NPOL are given as follows:

SN35_Fishery, 47.360,-123.993,18.85,060.6
SN36_AmandaPark, 47.460,-123.890,31.60,049.8
SN37_NeiltonPoint, 47.389,-123.867,28.76,064.2
SN38_BishopCRN site,                                                                47.514,-123.812,39.96,048.6
The time stamp of the 2DVD drop file includes hour, minute, second, drop equivalent diameter in mm, drop volume in mm3, drop fall speed in meters per second, drop oblateness, sampling cross section in mm2, maximum height in A plane in mm, maximum height in B plane in mm, maximum width in A plane in mm, maximum width in B plane in mm, minimum and maximum drop pixel number in A plane, and minimum and maximum drop pixel number in B plane.  This drop file is considered as input file for the data processing.  The data processing has 3 levels:

First level output files:

1.1 eachdrop_snXX_2dvd_100%.olympex
where XX is the serial number.

All drops less than 10.0 mm in diameter are included in this file.  The file has 12 columns: year, day of the year, hour, minute, second, drop equivalent diameter in mm, measured drop fall velocity in meters per second, terminal fall speed in meters per second, measured drop oblateness, and sampling cross section in mm2. Please note that the precise measurement of oblateness and fall speed was not achieved due to severe wind conditions and the change of instrument calibration during the campaign, as compared with the 80 m fall experiment described in Thurai et al. (Journal of Atmospheric and Oceanic Technology, 2007).
1.2 eachdrop_snXX_2dvd_50%. olympex
The file screens the drops following ±50% terminal fall speed limit.  If the drop fall is outside the ±50% of its terminal fall speed, it is regarded as secondary drop and eliminated from the processing. Drops less than 10.0 mm in diameter are included in this file.  The columns are the same as in 1.1
1.3 largedrops_snXX_2dvd_50%. olympex
This file screens the drops following ±50% terminal fall speed limit.  If the drop fall is outside the ±50% of its terminal fall speed, it is regarded as a secondary drop and eliminated from the processing. Drops greater equal to 5.0 mm in diameter are included in this file.  The columns are the same as in 1.1

1.4 2dvd_diameter020.txt

This file presents the midsize diameter in mm, size bin width (0.2 mm), and terminal fall velocity in m sec-1 following Beard (1976, Journal of Atmospheric Sciences) for 50 size bins from 0 to 10.0 mm.  Please note that the terminal fall speeds are interpolated for the drops between 6.0 and 8.0 mm in diameter using measured fall speed increments just under 6.0 mm diameter, and assumed constant for the drops larger than 8.0 mm in diameter.
Second level output files:

2.1 2dvd_snXX_dropcounts_50%. olympex
This file uses 1.2 as input and outputs 50 size bin drop counts for 0.2 mm size width from 0 to 10.0 mm in diameter.  The output file is generated for each minute where at least 10 drops were observed and a minimum rain rate of 0.01 mm h-1 are considered an event.  The year, day of the year, hour, and minute are the first 4 columns prior to the 50 column number of drops.
2.2 2dvd_snXX_raindsd_50%. olympex
This file uses 1.2 as input and outputs 50 size bin raindrop size distribution in number of drops per cubic meter of air per mm for 0.2 mm size width from 0 to 10.0 mm in diameter.  The output file is generated for each minute where at least 10 drops were observed and a minimum rain rate of 0.01 mm h-1 are considered an event.  The year, day of the year, hour, and minute are the first 4 columns prior to the 50 column size spectra.  The size distribution calculation is based on observed fall speed.  

2.3 2dvd_snXX_raindsd_ter. olympex
This file uses 1.2 as input and outputs 50 size bin raindrop size distribution in number of drops per cubic meter of air per mm for 0.2 mm size width from 0 to 10.0 mm in diameter. The output file is generated for the same number of drops and rain rate criteria as in 2.1.  The columns in the output file are the same as in 2.1. The size distribution calculation is based on terminal fall speed.  

2.4 2dvd_snXX_rainparameter_50%. olympex
This file uses 1.2 as input and the output is the integral rain parameters based on measured fall velocities at 1-minute integration.  The file consists of 12 columns:  year, day of the year, hour, minute, total number of drops, total concentration (drops m-3 of air), liquid water content (g m-3), rain rate (mm h-1), reflectivity in Rayleigh regime (dBZ), mass-weighted drop diameter (mm), maximum drop diameter (mm), minimum drop diameter (mm), and standard deviation of the mass-weighted drop diameter following Ulbrich and Atlas (1998, Journal of Applied Meteorology).  It should be noted that four of these rain parameters, total concentration, liquid water content, reflectivity in Rayleigh regime, and mass-weighted drop diameter require fall speed information in their formulations.  More information on the disdrometer-based calculation of integral rain parameters can be found in Tokay et al. (2001, Journal of Applied Meteorology).

2.5 2dvd_snXX_rainparameter_ter_50%. olympex
The file uses 1.2 as input and the output is the integral rain parameters based on terminal fall velocities at 1-minute integration.  The columns in the output file are the same as in 2.4.
Third level output files:

3.1 2dvd_snXX_raintotalhour_olympex.txt
The file uses 2.4 as input and provides the rain event summaries.  The events are separated by 1-hour-or-more rain-free periods in rain rate time series.  Events that are less than 3 minute in duration or with rain totals less than 0.1 mm are not included.  The file has ten columns: year, event start day of the year, event start hour and minute, event end day of the year, event end hour and minute, event rainy minutes, event maximum rain rate (mm h-1), event rain total (mm), and event maximum drop diameter (mm), precipitation type (R= rain, S=snow).
