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Executive Summary

The PPIHYD evaluation data product provides distinct hydrometeor field statistics calculated from U.S.
Department of Energy Atmospheric Radiation Measurement (ARM) user facility scanning radar plan
position indicator (PPI) scans. These statistics include the equivalent reflectivity factor and Doppler
spectral width percentiles, min/max values, and first four moments (mean, standard deviation, skewness,
and kurtosis) of distinct hydrometeor features (clustered hydrometeor fields). Statistics also include
morphological properties, water content and precipitation rate parameterization-based estimates, and
thermodynamic properties interpolated using the Interpolated Sonde value-added product
(INTERPSONDE VAP). The data set is organized in tabular form and is accompanied by mask arrays
with corresponding indices. This straightforward file structure simplifies scanning radar data processing
and renders this data set useful for process understanding and model evaluation studies. This report
describes the data set and its processing algorithm and provides some examples.
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Acronyms and Abbreviations

Atmospheric Radiation Measurement

Cold-Air Outbreaks in the Marine Boundary Layer Experiment
field of view

Interpolated Sonde

Ka-Band Scanning ARM Cloud Radar

Ka-Band ARM Zenith Radar

Network Common Data Form

plan position indicator

Plan Position Indicator Hydrometeor Field Statistics
Python ARM Radar Toolkit

quality control

radius of influence

Scanning ARM Cloud Radar

signal-to-noise ratio

Tracking Aerosol Convection Interactions Experiment
Coordinated Universal Time

value-added product
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1.0 Introduction

Clouds and precipitation processes impact the water cycle and the surface and atmospheric energy
budgets from low to high latitudes. Because of these and other cloud effects, there is interest in
understanding, characterizing, and properly representing cloud states and processes in models. However,
in each of these aspects, there are still significant deficiencies (e.g., Feingold et al. 2022, Kay et al. 2018,
McCoy et al. 2015).

On a large scale, cloud microphysical structure and macrophysical morphology determine the magnitude
of cloud radiative effects. Cloud spatial morphology can be robustly characterized by space-borne
instruments onboard geostationary satellites at a high temporal resolution at lower latitudes and using
occasional overpasses of polar-orbiting satellites at higher latitudes. However, due to the dominating
radiative footprint of the cloud top region, cloud microphysical properties and precipitation fields below
the cloud top are highly uncertain and challenging to characterize. Because the spatial variability of these
quantities is considered within the sub-grid scale of the vast majority of large-scale models, sub-grid-scale
parameterizations can have a crucial influence on model simulations. Therefore, expanding the
observational database of clouds and precipitation “sub-grid-scale” spatial variability is essential to
evaluate existing parameterizations and provide a basis for new parameterizations

(e.g., Covert et al. 2022, Song et al. 2018).

ARM scanning radars, though relatively limited in range and spatial coverage, provide unique
information about the spatial variability of cloud and precipitation field microphysics. They can inform
about precipitation rates, water content, wind component variability, hydrometeor shape, and more. These
data sets can, generally speaking, be used to directly evaluate models and their implemented
sub-grid-scale assumptions, either by comparing retrieved with simulated quantities or by using
instrument simulators (e.g., Silber et al. 2022) to evaluate simulated radar observables directly.
Nevertheless, with the typically non-trivial use and processing of scanning radar data sets, these valuable
data sets often remain under used, even with the availability of powerful and free tools such as the Python
ARM Radar Toolkit (Py-ART; Helmus and Collis 2016). Here, we describe the Plan Position Indicator
Hydrometeor Field Statistics (PPIHYD) data set, which makes information extracted from scanning radar
PPI data more accessible and easier to use. PPIHYD includes spatial statistics based on distinct
hydrometeor features (clustered hydrometeor fields) and leverages the information derived from scanning
radar measurements. It is based on ARM scanning radar PPI scans and currently provides information
about the spatial variability of radar moment, estimates of water contents, and precipitation rates per
detected feature.

2.0 Algorithm and Methodology

The PPIHYD processing algorithm is described by the flowchart in Figure 1. Processing procedures
leverage algorithms from multiple Python packages, including Py-ART, tobac (Heikenfeld et al. 2019),
and scikit-image (van der Walt et al. 2014).
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Figure 1. Flowchart of PPIHYD processing algorithm. Vp and Va4 denote the mean Doppler and
Nyquist velocities, respectively. Yellow, cyan, and green highlighted text denotes processes
using Py-ART, tobac, and scikit-image algorithms. The grey font color indicates planned
code development. The steps in the foreground of the shaded rectangle are applied separately
on sweeps.

PPIHYD is designed to be applied to quality controlled (QCed) and partially corrected PPI scan files

(bl or ¢l datastreams). (Because some of the processing steps are performed prior to Cartesian gridding,
gridded ARM data sets are not used in PPIHYD’s processing.) After files covering a full given day are
loaded, PPI radar sweeps are processed separately. Observed hydrometeor field properties are more likely
to change significantly at high-elevation angle scans (e.g., when crossing the melting level), especially in
large hydrometeor fields extending over large radial distances. Therefore, the PPIHYD processing and
output data files are limited to sweeps at low-elevation angles of up to a few degrees, supporting more
straightforward analysis and evaluation of, mostly precipitating, hydrometeor fields. PPI scans
persistently suffering from ground-clutter effects (e.g., some 0° elevation configurations) are excluded
from PPIHYD processing. The different processing steps depicted in Figure 1 are discussed below.
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2.1 Doppler Velocity Dealising

A Py-ART region-based dealiasing procedure is first performed for suspected folding indicated by the
mean Doppler velocity (Vp) exceeding an arbitrary fraction of 0.9 of the Nyquist velocity (Nay,) in at least
one sampled voxel in the sweep. Before calling the dealiasing algorithm, the V) field texture is calculated,
and values exceeding an automatically determined threshold value are filtered out. Because dealiasing
procedures are complex and often require manual tweaking, whereas here, dealiasing is applied
automatically, we flag all dealiased sweeps and, in general, only report a single field that is based on Vp
data (the Vp standard deviation per feature). Because it is based on a radial wind component, this output
field should be used with caution, especially in dealiased sweeps.

2.2 Exclusion of Extensive Beam Blockage Sectors

Because the robustness of detected features requires spatial continuity, persistent beam blockage could
bias feature determination and statistics. Beam blockage treatment is separated here to the removal of
narrow beam blockage as a result of nearby obstructions (buildings, antenna towers, etc.), which are
processed after Cartesian gridding (Section 2.4) and extended blockage by terrain. The effects of extended
beam blockage are removed by excluding entire scan sectors from processing, ideally close to scan
azimuth range limits, after manual characterization of elevation-dependent, blockage-free sectors in the
radar field of view (FOV). Removal of scan sectors influenced by extended beam blockage is
demonstrated in Figure 2 using Ka-Band Scanning ARM Cloud Radar (KASACR) PPI measurements at
0.5° elevation from the Cold-Air Outbreaks in the Marine Boundary Layer Experiment

(COMBLE; Geerts et al. 2022). Given the fixed nature of obstacles generating these blockage artifacts,
removal sectors should require elevation-dependent characterization only once per deployment (unless a
scanning radar is repositioned during a deployment or changes its scan strategy).
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Figure 2. Removal of scan sectors extensively affected by beam blockage (greyscale sectors),
demonstrated on a KASACR 0.5° elevation PPI scan from COMBLE on March 13, 2020 at
17:45 UTC.
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2.3 Data Set Gridding

At this point, each radar sweep is gridded from a polar to a Cartesian coordinate system. Here, we use
Py-ART’s gridding method. The radius of influence (Rol) determining all radar samples relevant for a
Cartesian grid cell based on their distance from the grid cell, is calculated using a virtual beam width of
2°, while ignoring the vertical (z) dimension, i.e., considering only horizontal distances. Samples within
the Rol are then weighted using a modified Barnes weighting function (Barnes 1964,

Pauley and Wu 1990). This type of weighting results in minimal data smoothing, which is helpful in
removing sparse noise.

2.4 Narrow Beam Blockage Mitigation

The lack of certain fields in Scanning ARM Cloud Radar (SACR) measurements, such as the normalized
coherent power, for example, renders data artifact removal a challenging task. Among some of the
challenges is the treatment of narrow scan sectors influenced by nearby obstacles. Such narrow beam
blockage artifacts can be characterized once per deployment because they are also fixed, similar to
extensive beam blockage sectors. However, because multiple artifacts per elevation angle could
potentially result in feature discontinuity, impacting the data set’s value, narrow beam blockage is
followed by interpolating the affected data.

Read PPI Z, data
from files of an
overcast period

Generate a Z. median filter field
with filter size of roughly 50° x 125
m (azimuth x range)

Polar to Cartesian with Barnes2
weighting and Rol virtual beam
width of 2

v

Subtract the filtered field from the
Z, field at each time step and
average the result (z,) (Fig. 4c)

No
Valid data

yes ;
ﬂxpand resultant mask edges)

Beam blockage > by 250 m in each dimension
&nd output final mask (Fig. 4d)

Figure 3. Flowchart of narrow beam blockage detection algorithm. Z. denotes the equivalent
reflectivity factor, and &z, the temporally averaged median filtered Z. deviation from the
non-filtered Z.. Yellow highlighted text denotes processes using Py-ART algorithms. The
steps in the foreground of the shaded rectangle are applied separately on sweeps.
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The identification of narrow beam blockage is still experimental, but preliminary results using data from
the Tracking Aerosol Convection Interactions Experiment (TRACER; Jensen et al. 2023) show
satisfactory results. A self-explanatory flowchart describing the narrow beam blockage detection
algorithm is shown in Figure 3.
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Figure 4. Beam blockage detection example for TRACER KASACR PPI scans at 1.0° elevation. (a)
Height-time curtain plot of Ka-Band ARM Zenith Radar (KAZR; (Widener et al. 2012)
equivalent reflectivity factor (Z.) from February 25, 2022, taken from the ARM DQ Plot
Browser. The vertical dashed lines designate the period from which 10 consecutive PPI scan
files were used for processing. (b) KASACR PPI sweep at 10:57 UTC. (¢) Time-average of
median filtered Z. deviation from the non-filtered Z. (d) The resultant narrow beam blockage
mask (brighter regions), which can be applied to TRACER PPI scans at a 1.0° elevation. (e)
Z. field from the 10:57 UTC PPI sweep with beam-blockage regions interpolated using the
nearest-neighbor method.

Figure 4 demonstrates the narrow beam blockage mask determination and interpolation using TRACER
KASACR PPI scans at 1.0° elevation. After an overcast period is found (Figure 4a), equivalent
reflectivity factor (Z,) field data from PPI scans during that period are loaded and gridded onto a
Cartesian grid (Figure 4b depicts a single sweep). By evaluating the time-averaged deviation of the Z,
field from its median-filtered value (Figure 4c), one can extract the beam blockage mask. The final mask
is received following an artificial mask expansion to consider voxels that are only partially influenced by


https://dq.arm.gov/dq-plotbrowser/
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the beam blockage (Figure 4d). This final mask can be applied to all TRACER KASACR sweeps at the
examined elevation angle. As a final step, all voxels influenced by the beam blockage are filled using a
nearest-neighbor interpolation, as shown in Figure 4e. This interpolation is required to prevent artificial
hydrometeor feature separation. Interpolated values are excluded from statistics calculations (Section 2.6),
except for the morphological analysis, in which their impact is generally minor. Hydrometeor features in
which the artificially filled fraction of voxels (which will include an insect-detection mask at a later stage
of development — Section 2.5) exceeds 0.10 are flagged.

2.5 Removal of Non-Meteorological Echoes

A processing step of detecting and interpolating over non-meteorological echoes (insects, birds, etc.) is
suggested from Figure 1. This processing step requires dedicated analysis and code development planned
for future PPIHYD versions. Note that while this step’s flowchart position suggests post-gridding
processing, the implemented methodology might eventually be generalized, such that it will take place
prior to gridding. Such an implementation in polar coordinates will enable its application to other,
lower-level, scanning radar datastreams.

2.6 Feature Identification and Statistics Calculations

Hydrometeor field features are identified (clustered) by leveraging the tobac package’s feature detection
and segmentation methods (see Heikenfeld et al. 2019). Current PPIHYD processing does not include
feature tracking, owing to its reduced value given the commonly used relatively short maximum range of
ARM SACRs and the low repetition frequency of ARM radar PPI scans. However, the tobac output
required for straightforward tracking applications is retained in PPIHYD’s output files, should it be useful
for users.

The identification process is applied to the Z. field using three deployment-dependent thresholds
differentiated by 0.5 dBZ increments. These threshold sets are determined based on expert judgment after
inspection of the data, and differ between deployments because of the differences in operated instruments
and scan strategies, reflected in different Z. sensitivities. Applying such thresholds can occasionally
mitigate the influence of some faint second-trip echoes, as demonstrated when the Z, field depicted in
Figure 2 is compared to the same field plotted in the right panel of Figure 5 while highlighting values
above the COMBLE Z, threshold set of —12.5, —12.0, and —11.5 dBZ. We note that PPIHYD uses Z, for
this processing rather than other fields, such as signal-to-noise ratio (SNR), because Z, thresholds
ostensibly provide more straightforward data interpretation and model output evaluation.

Following feature identification, feature morphological properties and statistics are calculated

(Section 4.0). Morphological properties are determined using the scikit-image Python package. Some
thermodynamic properties are derived from vertically interpolated INTERPSONDE (Fairless et al. 2021)
data fields.

2.7 Second-Trip Echo Mitigation

PPIHYD currently employs a second-trip echo mitigation routine, which leverages the morphological
properties calculated for each detected feature in the previous step. Specifically, using arbitrarily selected
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thresholds, the second-trip mitigation routine examines ellipse fits' orientation angles and aspect ratios. If,
for a given feature, the orientation angle deviates by less than 15° from the angle of the ellipse fit centroid
relative to the radar location (origin in the Cartesian grid), and the ellipse fit aspect ratio is smaller than
0.3, that feature is flagged as second-trip ‘suspect.” If the same conditions apply but to a stricter threshold
set of 7.5° and 0.15, respectively, the given feature is flagged as a second-trip ‘likely’. Figure 5
demonstrates the second-trip detection routine output mask for a COMBLE KASACR PPI scan at 0.5°
elevation on March 13, 2020, at 17:45 UTC. The features flagged as ‘second-trip likely’ illustrated in the
figure are removed from the final data set.
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Figure 5. (Left) Second-trip detection routine output example for COMBLE KASACR PPI scans at
0.5° elevation March 13, 2020 at 17:45 UTC. Dashed lines designate the valid scan sector.
Black, dark red, and red features denote valid, second-trip suspect, and second-trip likely
radar echoes. Second-trip likely features are removed from the PPIHYD output. (Right) Z.
data for the same sweep illustrated here for reference. Grayscale areas designate Z. values
smaller than the —12. 0 dBZ center threshold applied in the feature detection routine (Section
2.6).

As indicated from Figure 5, some second-trip echoes directly connected to valid hydrometeor echoes are
not flagged. Detection of such echoes and their detachment from valid ones requires a detailed analysis of
available data fields. Similar to the planned, non-meteorological, echo detection methods, a robust
method capable of detecting such common events using radar measurements, applicable to other,
lower-level, scanning radar datastreams, might be developed in a polar coordinate system for future
PPIHYD versions.

3.0 Input Data

The primary inputs for PPIHYD are radar moment data from scanning radar (preferentially, SACR) PPI
scans. INTERPSONDE fields are used to estimate thermodynamic state variables of hydrometeor
features.

4.0 Output Data

PPIHYD produces two daily output files: feature statistics and a feature mask.
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The names of the output files are:

SSS*INST*ppihydfeatXX.cl.YYYYMMDD.hhmmss.nc

and

SSS*INST*ppihydmaskXX.cl.YYYYMMDD.hhmmss.nc

Where:

SSS is the site

*INST* is the instrument (kasacr, Xxsacr, wsacr, Xsapr, or csapr)
XX is the facility

YYYY is the year

MM is the month

DD is the day

hh is the hour

mm is the minute

s s 1s the second.

Each feature mask data file includes a numbered (indexed) mask field as its primary output. The
one-dimensional (tabular) feature statistics files include numerous per-cluster variables with an index
corresponding to the feature mask field. The output variables of these files include the per-feature:

1, 10%, 25%, 50, 75% 90™, and 99" percentiles of per-feature Z, and Doppler spectral width
fields (DMOM pPP, where DMOM is Ze or sigma D, respectively, and PP is the percentile).

Minimum (DMOM min) and maximum (DMOM_max) values of per-feature Z. and Doppler
spectral width fields.

First four moments of per-feature Z. and Doppler spectral width fields (DMOM FMOM, where
FMOM is mean, std, skewness, or kurtosis referring to the mean, standard deviation,
skewness, or kurtosis, respectively). Note that the moments, mostly the higher ones, are
influenced by the truncated Z. data resulting from the thresholds applied in the feature
identification routine (Section 2.6).

Number of Z. peaks per feature with a prominence of 2, 5, and 10 times their (linear scale)
surroundings (xNN_prom peaks, where NN is 2, 5, or 10, respectively).

Mean, minimum, and maximum values of interpolated sounding fields (temperature, relative
humidity, and pressure) vertically interpolated onto the identified features (SND STAT, where
SND is T, RH, or p, respectively, and STAT is mean, min, or max, respectively).
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e Morphological properties of detected features: area (area), maximum dimension (using
maximum Feret diameter; maximum dimension), solidity (Solidity), fill percent
(Fill percent), and ellipse fit parameters such as centroid coordinates
(ellipse fit centroid xandellipse fit centroid y), orientation angle from
the E/W plane (ellipse fit orientation), and semi-axis lengths
(ellipse fit a axisandellipse fit c axis).

e Mean, standard deviation, and 99" percentile of warm rain and ice precipitation rates and ice
water content estimates based on several parameterizations from the literature (PR REF _STAT,
where PR is RR, SR, and IWC, respectively, REF is the reference parameterization paper, and
STAT is mean, std, or p99, respectively).

Note that the parameterization-based estimates are calculated for all detected features, regardless of
parameters such as the temperature suggested by the INTERPSONDE VAP, because of long sounding
release intervals and frequently occurring horizontal heterogeneity of thermodynamic fields within ARM
scanning radar FOVs. Therefore, the selection of which parameterizations to use for a given scenario is
left for the user to decide.

In addition to these and other per-feature variables, useful QC flags are reported as well. These QC flags
include a dealiasing flag (V_D_dealiased) indicating that a dealiasing routine was applied (see Section
2.1), radar FOV edge flag (edge flag) for hydrometeor fields extending beyond the radar FOV, large
artifact fraction (artifact_frac flag) for hydrometeor fields with a significant fraction of artifact (see
Section 2.4), and a second-trip flag (second_trip_flag) denoting second-trip echo suspect (see Section
2.7).

Complete lists of output variables are given in the sample netCDF headers in Appendix A and Appendix
B.

5.0 Example Plots

time = 2020-03-13T17:45:00.213583
40000

30000 + 2310

20000

100004 . 2300

0 -
2290

—10000 -

Y distance on the projection
segmentation_mask [1]

plane from the origin [m]

—20000 4 2280

—30000 -

2270

—40000 T T T T T T T
—400006-30000-20006-10000 0 10000 20000 30000 40000

X distance on the projection
plane from the origin [m]

Figure 6. Feature mask (identified features) for the COMBLE KASACR PPI scan at 0.5° elevation on
March 13, 2020 at 17:45 UTC.
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Figure 7. The feature field of view edge flag (edge flag) projected onto the feature mask for the

COMBLE KASACR PPI scan at 0.5° elevation on March 13, 2020, at 17:45 UTC.
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Figure 8. Feature Z, field skewness projected onto the feature mask for the COMBLE KASACR PPI
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Appendix A

Feature Statistics Output File

netcdf anxkasacrppihydfeatM1.c1.20200313.000000 {
dimensions:
time = UNLIMITED ; // (1 currently)
feature num = 9791 ;
variables:
int frame(feature_num) ;
frame:_FillValue =-9999 ;
frame:long_name = "Field time step (radar ppi) index per sweep in tobac output" ;
frame:units ="1" ;
int idx(feature_num) ;
idx:_FillValue =-9999 ;
idx:long_name = "Field number index in tobac output (prior to internal concatenation)" ;
idx:units ="1" ;
double hdim_I(feature_num) ;
hdim_1: FillValue =-9999. ;
hdim_1:long_name = "Field index dim 1 in tobac output (prior to internal concatenation)"

hdim_1:units="1";
double hdim_2(feature _num) ;
hdim _2: FillValue =-9999. ;
hdim_2:long_name = "Field index dim 2 in tobac output (prior to internal concatenation)"

hdim 2:units ="1" ;
int num(feature_num) ;
num:_FillValue =-9999 ;
num:long_name = "Pixel numbers in initial tobac output (prior to internal concatenation)"

num:units ="1" ;
double threshold value(feature num) ;
threshold_value: FillValue =-9999. ;
threshold value:long name = "Ze threshold applied by tobac to detect hydrometeor field
center" ;
threshold value:units ="dBZ" ;
int feature(feature num) ;
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feature: FillValue =-9999 ;
feature:long_name = "Feature (detected hydrometeor field) number" ;
feature:units ="1" ;
double projection_y coordinate(feature num) ;
projection_y_coordinate: FillValue =-9999. ;
projection_y coordinate:long name = "Field y coordinate in tobac output (prior to
internal concatenation)" ;
projection_y coordinate:units = "m" ;
double projection_x_coordinate(feature_num) ;
projection_x_coordinate: FillValue =-9999. ;
projection_x_coordinate:long_name = "Field x coordinate in tobac output (prior to
internal concatenation)" ;
projection_x_coordinate:units = "m" ;
double ncells(feature_num) ;
ncells: FillValue =-9999. ;
ncells:long_name = "Pixel count in tobac output (prior to internal concatenation)" ;
ncells:units ="1" ;
short edge flag(feature num) ;
edge flag: FillValue =-9999s ;
edge flag:long name ="0 - hydrometeor field fully within radar FOV; 1 - hydrometeor
field extends beyond the radar FOV" ;
edge flag:units ="1";
short V_D dealiased flag(feature num) ;
V_D dealiased flag: FillValue =-9999s ;
V_D dealiased flag:long name = "0 - dealiasing not applied (V_D < Nyquist velocity);
1 - dealiasing applied" ;
V_D dealiased flag:units="1";
double artifact interp fraction(feature num) ;
artifact interp_fraction: FillValue =-9999. ;
artifact interp_fraction:long_name = "Fraction of feature pixels included in artifact
mask" ;
artifact_interp_fraction:units ="1" ;
short artifact frac flag(feature num) ;
artifact_frac flag: FillValue =-9999s ;
artifact_frac_flag:long name = "Fraction of artifact-containing pixels exceeds 10% of
total feature pixels" ;
artifact frac flag:units ="1";
double V_D cld std std(feature num) ;
V_D cld std std: FillValue =-9999. ;
V_D cld std std:analysis type = "values" ;
V_D cld _std std:units ="m/s" ;
V_D cld std std:long name ="$V_DS$ standard deviation" ;
V_D cld std std:statistic = "std" ;
double Ze_mean(feature_num) ;
Ze _mean:_FillValue =-9999. ;
Ze mean:analysis_type = "values" ;
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Ze_mean:units = "dBZ" ;
Ze mean:long_name = "Reflectivity" ;
Ze_mean:statistic = "mean" ;

double Ze_std(feature num) ;
Ze std:_FillValue =-9999. ;
Ze std:analysis_type = "values" ;
Ze std:units = "dBZ" ;
Ze std:long name = "Reflectivity" ;
Ze_std:statistic = "std" ;

double Ze_skewness(feature num) ;
Ze skewness: FillValue =-9999. ;
Ze_skewness:analysis_type = "values" ;
Ze _skewness:units = "dBZ" ;
Ze skewness:long_name = "Reflectivity" ;
Ze skewness:statistic = "skewness" ;

double Ze kurtosis(feature num) ;
Ze kurtosis:_FillValue = -9999. ;
Ze kurtosis:analysis_type = "values" ;
Ze_kurtosis:units = "dBZ" ;
Ze kurtosis:long_name = "Reflectivity" ;
Ze_kurtosis:statistic = "kurtosis" ;

double Ze min(feature_num) ;
Ze min:_FillValue =-9999. ;
Ze min:analysis_type ="
Ze min:units ="dBZ" ;
Ze min:long name = "Reflectivity" ;
Ze min:statistic = "min" ;

double Ze_max(feature_num) ;
Ze max:_ FillValue =-9999. ;
Ze max:analysis_type = "values" ;
Ze max:units = "dBZ" ;
Ze max:long_name = "Reflectivity" ;
Ze max:statistic = "max" ;

double Ze pO1(feature_num) ;
Ze pO0l1:_ FillValue =-9999. ;
Ze p0l:analysis_type ="
Ze p01:units ="dBZ" ;
Ze p01:long name = "Reflectivity" ;
Ze p0l:statistic = "p01" ;

double Ze pl0(feature_num) ;
Ze pl0:_FillValue =-9999. ;
Ze pl0:analysis_type ="
Ze pl0:units ="dBZ" ;
Ze pl0:long_name = "Reflectivity" ;
Ze plO:statistic ="p10" ;

double Ze p25(feature_num) ;

values" ;

values" ;

values" ;
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Ze p25: FillValue =-9999. ;
Ze p25:analysis_type = "values" ;
Ze p25:units ="dBZ" ;
Ze p25:long_name = "Reflectivity" ;
Ze p25:statistic = "p25" ;
double Ze p50(feature_num) ;
Ze p50:_FillValue =-9999. ;
Ze pS0:analysis_type = "values" ;
Ze p50:units ="dBZ" ;
Ze p50:long name = "Reflectivity" ;
Ze p50:statistic = "p50" ;
double Ze p75(feature_num) ;
Ze p75: FillValue =-9999. ;
Ze p75:analysis_type = "values" ;
Ze p75:units ="dBZ" ;
Ze p75:long_name = "Reflectivity" ;
Ze p75:statistic ="p75" ;
double Ze p90(feature num) ;
Ze p90: FillValue =-9999. ;
Ze p90:analysis_type = "values" ;
Ze p90:units ="dBZ" ;
Ze p90:long_name = "Reflectivity" ;
Ze p90:statistic = "p90" ;
double Ze p99(feature num) ;
Ze p99: FillValue =-9999. ;
Ze p99:analysis_type = "values" ;
Ze p99:units ="dBZ" ;
Ze p99:long_name = "Reflectivity" ;
Ze p99:statistic = "p99" ;
double sigma D mean(feature num) ;
sigma_D mean: FillValue =-9999. ;
sigma_D_ mean:analysis_type = "values" ;
sigma_D_ mean:units = "m/s" ;
sigma_D mean:long name = "Doppler spectral width" ;
sigma_D mean:statistic = "mean" ;
double sigma D _std(feature_num) ;
sigma_ D std: FillValue =-9999. ;
sigma D std:analysis_type = "values" ;
sigma D std:units = "m/s" ;
sigma D std:long name = "Doppler spectral width" ;
sigma D std:statistic = "std" ;
double sigma_D_skewness(feature_num) ;
sigma D skewness: FillValue =-9999. ;
sigma D skewness:analysis type = "values" ;
sigma_D skewness:units = "m/s" ;
sigma D skewness:long name = "Doppler spectral width" ;
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sigma D _skewness:statistic = "skewness" ;
double sigma D kurtosis(feature_num) ;
sigma_ D kurtosis:_FillValue = -9999. ;
sigma D kurtosis:analysis_type = "values" ;
sigma_D_kurtosis:units = "m/s" ;

sigma_D_kurtosis:long_name = "Doppler spectral width" ;

sigma_D_kurtosis:statistic = "kurtosis" ;
double sigma_D min(feature_num) ;
sigma_D min:_FillValue =-9999. ;
sigma_D min:analysis_type = "values" ;
sigma_D min:units = "m/s" ;
sigma_D min:long name = "Doppler spectral width" ;
sigma_D min:statistic = "min" ;
double sigma D max(feature_num) ;
sigma_D max: FillValue =-9999. ;
sigma_D max:analysis_type = "values" ;
sigma_D max:units = "m/s" ;
sigma_D max:long_name = "Doppler spectral width" ;
sigma_ D max:statistic = "max" ;
double sigma D pOl(feature num) ;
sigma D pO1: FillValue =-9999. ;
sigma D pOl:analysis_type = "values" ;
sigma D pOl:units ="m/s" ;
sigma D pOl:long name = "Doppler spectral width" ;
sigma D pOl:statistic ="p01" ;
double sigma D _pl0(feature num) ;
sigma D pl0: FillValue =-9999. ;
sigma_ D pl0:analysis_type = "values" ;
sigma D pl0:units = "m/s" ;
sigma D pl10:long name = "Doppler spectral width" ;
sigma_D pl0:statistic = "p10" ;
double sigma_D_p25(feature_num) ;
sigma_D p25: FillValue =-9999. ;
sigma D p25:analysis type = "values" ;
sigma_D p25:units = "m/s" ;
sigma D p25:long name = "Doppler spectral width" ;
sigma D p25:statistic = "p25" ;
double sigma_D_p50(feature_num) ;
sigma_D p50: FillValue =-9999. ;
sigma D p50:analysis type = "values" ;
sigma_D p50:units = "m/s" ;
sigma D p50:long name = "Doppler spectral width" ;
sigma D p50:statistic = "p50" ;
double sigma_D_p75(feature_num) ;
sigma_D p75: FillValue =-9999. ;
sigma D p75:analysis type = "values" ;
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sigma_D p75:units = "m/s" ;
sigma_D p75:long name = "Doppler spectral width" ;
sigma D p75:statistic = "p75" ;
double sigma D p90(feature_num) ;
sigma_ D p90: FillValue =-9999. ;
sigma_D p90:analysis_type = "values" ;
sigma_D p90:units = "m/s" ;
sigma_D p90:long name = "Doppler spectral width" ;
sigma_D p90:statistic = "p90" ;
double sigma_D_p99(feature_num) ;
sigma_D p99: FillValue =-9999. ;
sigma_D p99:analysis_type = "values" ;
sigma_D p99:units = "m/s" ;
sigma_D p99:long name = "Doppler spectral width" ;
sigma_ D p99:statistic = "p99" ;
double SR_Silber2023 mean(feature_num) ;
SR _Silber2023 mean: FillValue =-9999. ;
SR_Silber2023 mean:analysis_type ="Z-S_Silber2023" ;
SR _Silber2023 mean:units = "mm/h" ;
SR _Silber2023 mean:long _name = "Snow rate (cloud base; Silber, 2023)" ;
SR_Silber2023 mean:database = "Cloud base; ARM NSA site; KAZR/HSRL/SONDE" ;
SR _Silber2023 mean:source = "Their Table 3" ;
SR_Silber2023 mean:reference = "https://doi.org/10.1029/2022JD038202" ;
SR _Silber2023 mean:statistic = "mean" ;
double SR_Silber2023 std(feature _num) ;
SR_Silber2023 std: FillValue =-9999. ;
SR _Silber2023 std:analysis_type ="Z-S_Silber2023" ;
SR_Silber2023_std:units = "mm/h" ;
SR _Silber2023 std:long name = "Snow rate (cloud base; Silber, 2023)" ;
SR _Silber2023 std:database = "Cloud base; ARM NSA site; KAZR/HSRL/SONDE" ;
SR _Silber2023_std:source = "Their Table 3" ;
SR _Silber2023_std:reference = "https://doi.org/10.1029/2022JD038202" ;
SR _Silber2023 std:statistic = "std" ;
double SR_Silber2023 p99(feature num) ;
SR _Silber2023 p99: FillValue =-9999. ;
SR _Silber2023 p99:analysis_type ="Z-S Silber2023" ;
SR_Silber2023 p99:units = "mm/h" ;
SR_Silber2023 p99:long name = "Snow rate (cloud base; Silber, 2023)" ;
SR_Silber2023 p99:database = "Cloud base; ARM NSA site; KAZR/HSRL/SONDE" ;
SR_Silber2023 p99:source = "Their Table 3" ;
SR_Silber2023 p99:reference = "https://doi.org/10.1029/2022JD038202" ;
SR_Silber2023 p99:statistic = "p99" ;
double SR_Souverijns2017_mean(feature_num) ;
SR_Souverijns2017_mean:_FillValue =-9999. ;
SR_Souverijns2017_mean:analysis_type ="Z-R" ;
SR _Souverijns2017 mean:a = 18. ;
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SR Souverijns2017 mean:b=1.1;

SR _Souverijns2017 mean:units = "mm/h" ;

SR_Souverijns2017_mean:long name = "Snow rate (surface; Souverijns et al., 2017)" ;
SR _Souverijns2017 mean:database = "Surface; Princess Elisabeth, Antarctica;

SR Souverijns2017 mean:source = "Their Text" ;
SR Souverijns2017 mean:reference = "https://doi.org/10.1016/j.atmosres.2017.06.001" ;
SR_Souverijns2017 mean:statistic = "mean" ;

double SR_Souverijns2017_std(feature_num) ;

SR_Souverijns2017_std: FillValue =-9999. ;

SR _Souverijns2017_std:analysis_type ="Z-R" ;

SR _Souverijns2017_std:a=18. ;

SR _Souverijns2017 std:b=1.1;

SR _Souverijns2017_std:units = "mm/h" ;

SR_Souverijns2017_std:long name = "Snow rate (surface; Souverijns et al., 2017)" ;

SR _Souverijns2017_std:database = "Surface; Princess Elisabeth, Antarctica; PIP/MRR" ;
SR _Souverijns2017_std:source = "Their Text" ;

SR_Souverijns2017_std:reference = "https://doi.org/10.1016/j.atmosres.2017.06.001" ;
SR _Souverijns2017_std:statistic = "std" ;

double SR_Souverijns2017_p99(feature_num) ;

SR _Souverijns2017_p99: FillValue =-9999. ;

SR _Souverijns2017 p99:analysis_type ="Z-R" ;

SR _Souverijns2017_p99:a=18. ;

SR _Souverijns2017 p99:b=1.1;

SR _Souverijns2017 p99:units = "mm/h" ;

SR _Souverijns2017_p99:long name = "Snow rate (surface; Souverijns et al., 2017)" ;
SR _Souverijns2017_p99:database = "Surface; Princess Elisabeth, Antarctica; PIP/MRR"

SR _Souverijns2017 p99:source = "Their Text" ;
SR_Souverijns2017 p99:reference = "https://doi.org/10.1016/j.atmosres.2017.06.001" ;
SR_Souverijns2017 p99:statistic = "p99" ;

double SR_KulieBennartz2009 mean(feature_num) ;

SR KulieBennartz2009 mean:_ FillValue =-9999. ;

SR KulieBennartz2009 mean:analysis_type ="Z-S KuliBennartz2009" ;
SR_KulieBennartz2009 mean:units = "mm/h" ;

SR KulieBennartz2009 mean:long name = "Snow rate (aggregates model; Kulie and

Bennartz, 2009)" ;

SR_KulieBennartz2009 mean:database = "Ice habit models" ;

SR KulieBennartz2009 mean:source = "Their Table 1 (HA category)" ;
SR_KulieBennartz2009 mean:reference = "https://doi.org/10.1175/2009JAMC2193.1" ;
SR_KulieBennartz2009 mean:statistic = "mean" ;

double SR_KulieBennartz2009_std(feature_num) ;

SR KulieBennartz2009 std: FillValue =-9999. ;
SR _KulieBennartz2009 std:analysis_type ="Z-S KuliBennartz2009" ;
SR _KulieBennartz2009 std:units = "mm/h" ;
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SR_KulieBennartz2009 _std:long name = "Snow rate (aggregates model; Kulie and
Bennartz, 2009)" ;
SR_KulieBennartz2009 _std:database = "Ice habit models" ;
SR_KulieBennartz2009 _std:source = "Their Table 1 (HA category)" ;
SR_KulieBennartz2009_std:reference = "https://doi.org/10.1175/2009JAMC2193.1" ;
SR_KulieBennartz2009_std:statistic = "std" ;
double SR_KulieBennartz2009_p99(feature_num) ;
SR_KulieBennartz2009 p99:_ FillValue = -9999. ;
SR_KulieBennartz2009 p99:analysis_type ="Z-S_KuliBennartz2009" ;
SR_KulieBennartz2009 p99:units = "mm/h" ;
SR _KulieBennartz2009 p99:long name = "Snow rate (aggregates model; Kulie and
Bennartz, 2009)" ;
SR _KulieBennartz2009 p99:database = "Ice habit models" ;
SR _KulieBennartz2009 p99:source = "Their Table 1 (HA category)" ;
SR _KulieBennartz2009 p99:reference = "https://doi.org/10.1175/2009JAMC2193.1" ;
SR KulieBennartz2009 p99:statistic = "p99" ;
double SR_Matrosov2007 mean(feature_num) ;
SR Matrosov2007 mean:_ FillValue =-9999. ;
SR Matrosov2007 mean:analysis_type ="Z-S Matrosov2007" ;
SR Matrosov2007 mean:units = "mm/h" ;
SR Matrosov2007 mean:long name = "Snow rate (ice models; Matrosov, 2007)" ;
SR Matrosov2007 mean:database = "Ice habit models" ;
SR Matrosov2007 mean:source = "Their Table 1" ;
SR Matrosov2007 mean:reference = "https://doi.org/10.1175/JAS3904.1" ;
SR Matrosov2007 mean:statistic = "mean" ;
double SR _Matrosov2007_std(feature_num) ;
SR Matrosov2007_std: FillValue =-9999. ;
SR Matrosov2007_std:analysis_type ="Z-S Matrosov2007" ;
SR Matrosov2007_std:units = "mm/h" ;
SR Matrosov2007 std:long name = "Snow rate (ice models; Matrosov, 2007)" ;
SR Matrosov2007_std:database = "Ice habit models" ;
SR Matrosov2007_std:source = "Their Table 1" ;
SR Matrosov2007_std:reference = "https://doi.org/10.1175/JAS3904.1" ;
SR Matrosov2007_std:statistic = "std" ;
double SR Matrosov2007 p99(feature num) ;
SR Matrosov2007 p99: FillValue =-9999. ;
SR Matrosov2007 p99:analysis_type ="Z-S Matrosov2007" ;
SR Matrosov2007 p99:units = "mm/h" ;
SR Matrosov2007 p99:long name = "Snow rate (ice models; Matrosov, 2007)" ;
SR Matrosov2007 p99:database = "Ice habit models" ;
SR Matrosov2007 p99:source = "Their Table 1" ;
SR Matrosov2007 p99:reference = "https://doi.org/10.1175/JAS3904.1" ;
SR Matrosov2007 p99:statistic = "p99" ;
double SR_Heymsfield2018 mean(feature_num) ;
SR _Heymsfield2018 mean: FillValue =-9999. ;
SR Heymsfield2018 mean:analysis type ="Z-S Heymsfield2018" ;
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SR _Heymstield2018 mean:units = "mm/h" ;
SR _Heymsfield2018 mean:long_name = "Snow rate (in-cloud; Heymsfield et al., 2018)"
SR _Heymsfield2018 mean:database = "In-cloud; Washington State (OLYMPEX) and
Ontario, Canada GCPEX; 2D-S/HVPS-3/APR-3/APR-2/2D-C/CIP" ;
SR _Heymsfield2018 mean:source = "Their Table 3 for no liquid water cases" ;
SR _Heymsfield2018_mean:reference = "https://doi.org/10.1175/JAMC-D-17-0164.1" ;
SR _Heymsfield2018_mean:statistic = "mean" ;
double SR_Heymsfield2018_std(feature_num) ;
SR Heymsfield2018 std: FillValue =-9999. ;
SR Heymsfield2018 std:analysis_type ="Z-S Heymsfield2018" ;
SR Heymsfield2018 std:units = "mm/h" ;
SR _Heymsfield2018 std:long name = "Snow rate (in-cloud; Heymsfield et al., 2018)" ;
SR Heymsfield2018 std:database = "In-cloud; Washington State (OLYMPEX) and
Ontario, Canada GCPEX; 2D-S/HVPS-3/APR-3/APR-2/2D-C/CIP" ;
SR _Heymsfield2018 std:source = "Their Table 3 for no liquid water cases" ;
SR Heymsfield2018 std:reference = "https://doi.org/10.1175/JAMC-D-17-0164.1" ;
SR Heymsfield2018 std:statistic = "std" ;
double SR _Heymsfield2018 p99(feature num) ;
SR Heymsfield2018 p99: FillValue =-9999. ;
SR Heymsfield2018 p99:analysis_type ="Z-S_Heymsfield2018" ;
SR Heymsfield2018 p99:units = "mm/h" ;
SR Heymsfield2018 p99:long_name = "Snow rate (in-cloud; Heymsfield et al., 2018)" ;
SR Heymsfield2018 p99:database = "In-cloud; Washington State (OLYMPEX) and
Ontario, Canada GCPEX; 2D-S/HVPS-3/APR-3/APR-2/2D-C/CIP" ;
SR _Heymsfield2018 p99:source = "Their Table 3 for no liquid water cases" ;
SR _Heymsfield2018 p99:reference = "https://doi.org/10.1175/JAMC-D-17-0164.1" ;
SR _Heymsfield2018 p99:statistic = "p99" ;
double SR_LR Falconi2018 mean(feature num) ;
SR LR Falconi2018 mean: FillValue =-9999. ;
SR LR Falconi2018 mean:analysis type ="Z-S LR Falconi2018" ;
SR LR Falconi2018 mean:units = "mm/h" ;
SR LR Falconi2018 mean:long_name = "Snow rate (surface; Falconi et al., 2018)" ;
SR LR Falconi2018 mean:database = "Surface; Hyytiéld, Finland BAECC;
PIP/Pluvio/ MWR/KAZR/MWACR/XSACR" ;
SR LR Falconi2018 mean:source = "Their Table 2 for light riming" ;
SR LR Falconi2018 mean:reference = "https://doi.org/10.5194/amt-11-3059-2018" ;
SR LR Falconi2018 mean:statistic = "mean" ;
double SR_LR Falconi2018_std(feature_num) ;
SR LR Falconi2018_std: FillValue =-9999. ;
SR LR Falconi2018 std:analysis type ="Z-S LR Falconi2018" ;
SR LR Falconi2018_std:units = "mm/h" ;
SR LR Falconi2018_std:long_name = "Snow rate (surface; Falconi et al., 2018)" ;
SR LR Falconi2018_std:database = "Surface; Hyytiélé, Finland BAECC;
PIP/Pluvio/ MWR/KAZR/MWACR/XSACR" ;
SR LR Falconi2018_std:source = "Their Table 2 for light riming" ;
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SR LR Falconi2018_std:reference = "https://doi.org/10.5194/amt-11-3059-2018" ;
SR LR Falconi2018_std:statistic = "std" ;
double SR LR Falconi2018 p99(feature num) ;
SR LR Falconi2018 p99: FillValue =-9999. ;
SR LR Falconi2018 p99:analysis_type ="Z-S LR Falconi2018" ;
SR LR Falconi2018 p99:units = "mm/h" ;
SR LR Falconi2018 p99:long_name = "Snow rate (surface; Falconi et al., 2018)" ;
SR LR Falconi2018 p99:database = "Surface; Hyytidld, Finland BAECC;
PIP/Pluvio/ MWR/KAZR/MWACR/XSACR" ;
SR LR Falconi2018 p99:source = "Their Table 2 for light riming" ;
SR LR Falconi2018 p99:reference = "https://doi.org/10.5194/amt-11-3059-2018" ;
SR LR Falconi2018 p99:statistic = "p99" ;
double SR MR Falconi2018 mean(feature num) ;
SR MR Falconi2018 mean:_FillValue = -9999. ;
SR MR Falconi2018 mean:analysis_type ="Z-S MR Falconi2018" ;
SR MR Falconi2018 mean:units = "mm/h" ;
SR MR Falconi2018 mean:long_name = "Snow rate (surface; Falconi et al., 2018)" ;
SR MR Falconi2018 mean:database = "Surface; Hyytidld, Finland BAECC;
PIP/Pluvio/MWR/KAZR/MWACR/XSACR" ;
SR MR Falconi2018_mean:source = "Their Table 2 for moderate riming" ;
SR MR Falconi2018 mean:reference = "https://doi.org/10.5194/amt-11-3059-2018" ;
SR MR Falconi2018 mean:statistic = "mean" ;
double SR MR Falconi2018_std(feature num) ;
SR MR Falconi2018_std: FillValue =-9999. ;
SR MR Falconi2018_std:analysis_type ="Z-S MR Falconi2018" ;
SR MR Falconi2018_std:units = "mm/h" ;
SR MR Falconi2018_std:long_name = "Snow rate (surface; Falconi et al., 2018)" ;
SR MR Falconi2018_std:database = "Surface; Hyytiélé, Finland BAECC;
PIP/Pluvio/MWR/KAZR/MWACR/XSACR" ;
SR MR Falconi2018_std:source = "Their Table 2 for moderate riming" ;
SR MR Falconi2018_std:reference = "https://doi.org/10.5194/amt-11-3059-2018" ;
SR MR Falconi2018_std:statistic = "std" ;
double SR MR_Falconi2018 p99(feature num) ;
SR_MR Falconi2018 p99: FillValue =-9999. ;
SR MR Falconi2018 p99:analysis_type ="Z-S MR Falconi2018" ;
SR_MR Falconi2018 p99:units = "mm/h" ;
SR_MR Falconi2018 p99:long_name = "Snow rate (surface; Falconi et al., 2018)" ;
SR MR Falconi2018 p99:database = "Surface; Hyytidld, Finland BAECC;
PIP/Pluvio/MWR/KAZR/MWACR/XSACR" ;
SR MR Falconi2018 p99:source = "Their Table 2 for moderate riming" ;
SR_MR Falconi2018 p99:reference = "https://doi.org/10.5194/amt-11-3059-2018" ;
SR_MR Falconi2018 p99:statistic = "p99" ;
double IWC_Silber2023 mean(feature_num) ;
IWC _Silber2023 _mean:_FillValue =-9999. ;
IWC_Silber2023 mean:analysis_type = "Z-IWC_Silber2023" ;
IWC_Silber2023 mean:units = "g/m"3" ;
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IWC_Silber2023 mean:long name = "IWC (cloud base; Silber, 2023)" ;
IWC_Silber2023 mean:database = "Cloud base; ARM NSA site; KAZR/HSRL/SONDE"

IWC_Silber2023 mean:source = "Their Table 3" ;
IWC_Silber2023 mean:reference = "https://doi.org/10.1029/2022JD038202" ;
IWC_Silber2023 mean:statistic = "mean" ;
double IWC_Silber2023_std(feature_num) ;
IWC _Silber2023_std: FillValue =-9999. ;
IWC _Silber2023_std:analysis_type ="Z-IWC_Silber2023" ;
IWC_Silber2023 std:units = "g/m"3" ;
IWC_Silber2023_std:long name = "IWC (cloud base; Silber, 2023)" ;
IWC_Silber2023 std:database = "Cloud base; ARM NSA site; KAZR/HSRL/SONDE" ;
IWC_Silber2023 _std:source = "Their Table 3" ;
IWC_Silber2023 _std:reference = "https://doi.org/10.1029/2022JD038202" ;
IWC_Silber2023 _std:statistic = "std" ;
double IWC_Silber2023 p99(feature num) ;
IWC_Silber2023 p99: FillValue =-9999. ;
IWC_Silber2023 p99:analysis_type ="Z-IWC_Silber2023" ;
IWC_Silber2023 p99:units = "g/m"3" ;
IWC_Silber2023 p99:long name = "IWC (cloud base; Silber, 2023)" ;
IWC_Silber2023 p99:database = "Cloud base; ARM NSA site; KAZR/HSRL/SONDE" ;
IWC_Silber2023 p99:source = "Their Table 3" ;
IWC_Silber2023 p99:reference = "https://doi.org/10.1029/2022JD038202" ;
IWC_Silber2023 p99:statistic = "p99" ;
double IWC Heymsfield2018 mean(feature num) ;
IWC_Heymsfield2018 mean: FillValue =-9999. ;
IWC_Heymsfield2018 mean:analysis_type = "R-ZdBZ" ;
IWC_Heymsfield2018 mean:a=0.297 ;
IWC_Heymsfield2018 mean:b=0.151;
IWC_Heymsfield2018 mean:units = "g/m"3" ;
IWC_ Heymsfield2018 mean:long name = "IWC (in-cloud; Heymsfield et al., 2018)" ;
IWC _Heymsfield2018_mean:database = "In-cloud; Washington State (OLYMPEX) and
Ontario, Canada GCPEX; 2D-S/HVPS-3/APR-3/APR-2/2D-C/CIP" ;
IWC_Heymsfield2018_mean:source = "Their Table 3 composite" ;
IWC _Heymsfield2018_mean:reference = "https://doi.org/10.1175/JAMC-D-17-0164.1" ;
IWC_ Heymsfield2018 mean:statistic = "mean" ;
double IWC_Heymsfield2018_std(feature _num) ;
IWC _Heymsfield2018_std: FillValue = -9999. ;
IWC_ Heymsfield2018 std:analysis type = "R-ZdBZ" ;
IWC_Heymsfield2018_std:a =0.297 ;
IWC_ Heymsfield2018 std:b =0.151 ;
IWC _Heymsfield2018_std:units = "g/m"3" ;
IWC_Heymsfield2018 std:long name = "IWC (in-cloud; Heymsfield et al., 2018)" ;
IWC_Heymsfield2018 std:database = "In-cloud; Washington State (OLYMPEX) and
Ontario, Canada GCPEX; 2D-S/HVPS-3/APR-3/APR-2/2D-C/CIP" ;
IWC _Heymsfield2018_std:source = "Their Table 3 composite" ;
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IWC_Heymsfield2018_std:reference = "https://doi.org/10.1175/JAMC-D-17-0164.1" ;
IWC_Heymsfield2018_std:statistic = "std" ;

double IWC Heymsfield2018 p99(feature num) ;
IWC Heymsfield2018 p99: FillValue =-9999. ;
IWC_Heymsfield2018 p99:analysis_type = "R-ZdBZ" ;
IWC_Heymsfield2018 p99:a = 0.297 ;
IWC_Heymsfield2018 p99:b =0.151 ;
IWC_Heymsfield2018 p99:units = "g/m"3" ;
IWC_Heymsfield2018 p99:long _name = "IWC (in-cloud; Heymsfield et al., 2018)" ;
IWC_ Heymsfield2018 p99:database = "In-cloud; Washington State (OLYMPEX) and

Ontario, Canada GCPEX; 2D-S/HVPS-3/APR-3/APR-2/2D-C/CIP" ;

IWC_Heymsfield2018 p99:source = "Their Table 3 composite" ;
IWC_Heymsfield2018 p99:reference = "https://doi.org/10.1175/JAMC-D-17-0164.1" ;
IWC_Heymsfield2018 p99:statistic = "p99" ;

double IWC Hogan2006 mean(feature_num) ;
IWC _Hogan2006 _mean: FillValue =-9999. ;
IWC _Hogan2006 mean:analysis_type = "ZT-IWC_Hogan2006" ;
IWC_Hogan2006_mean:units = "g/m"3" ;
IWC _Hogan2006 _mean:long name = "IWC (ice clouds; Hogan et al., 2006)" ;
IWC_Hogan2006 mean:database = "Ice clouds; United Kingdom; 2D-C/2D-P" ;
IWC _Hogan2006 mean:source = "Their Table 2" ;
IWC_Hogan2006 mean:reference = "https://doi.org/10.1175/JAM2340.1" ;
IWC_Hogan2006 mean:statistic = "mean" ;

double IWC_Hogan2006_std(feature num) ;
IWC _Hogan2006_std: FillValue =-9999. ;
IWC _Hogan2006_std:analysis_type ="ZT-IWC_Hogan2006" ;
IWC_Hogan2006_std:units = "g/m"3" ;
IWC_Hogan2006_std:long name = "IWC (ice clouds; Hogan et al., 2006)" ;
IWC_Hogan2006_std:database = "Ice clouds; United Kingdom; 2D-C/2D-P" ;
IWC_Hogan2006_std:source = "Their Table 2" ;
IWC_Hogan2006_std:reference = "https://doi.org/10.1175/JAM2340.1" ;
IWC _Hogan2006_std:statistic = "std" ;

double IWC_Hogan2006_p99(feature_num) ;
IWC _Hogan2006 p99: FillValue =-9999. ;
IWC _Hogan2006 p99:analysis_type ="ZT-IWC Hogan2006" ;
IWC_Hogan2006_p99:units = "g/m"3" ;
IWC_Hogan2006_p99:long_name = "IWC (ice clouds; Hogan et al., 2006)" ;
IWC _Hogan2006 p99:database = "Ice clouds; United Kingdom; 2D-C/2D-P" ;
IWC _Hogan2006 p99:source = "Their Table 2" ;
IWC_Hogan2006 p99:reference = "https://doi.org/10.1175/JAM2340.1" ;
IWC _Hogan2006 p99:statistic = "p99" ;

double RR_Comstock2004 CB_mean(feature_num) ;
RR_Comstock2004 CB_mean:_ FillValue =-9999. ;
RR_Comstock2004 CB_mean:analysis_type ="Z-R" ;
RR _Comstock2004 CB mean:a =25. ;
RR _Comstock2004 CB mean:b=1.3;
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RR Comstock2004 CB mean:units = "mm/h" ;
RR_Comstock2004 CB_mean:long_name = "Rain rate (cloud base; Comstock et al.,

RR Comstock2004 CB mean:database = "Cloud base; East Pacific EPIC Sc; MMCR" ;
RR_Comstock2004 CB_mean:source = "Their text and Figure 6" ;
RR_Comstock2004_CB_mean:reference = "https://doi.org/10.1256/qj.03.187" ;
RR_Comstock2004 CB_mean:statistic = "mean" ;

double RR_Comstock2004 CB_std(feature_num) ;

RR_Comstock2004 CB_std: FillValue =-9999. ;

RR_Comstock2004 CB_std:analysis_type ="Z-R" ;
RR_Comstock2004 CB std:a = 25. ;

RR_Comstock2004 CB std:b=1.3;

RR _Comstock2004 CB_std:units = "mm/h" ;

RR_Comstock2004 CB_std:long name = "Rain rate (cloud base; Comstock et al.,

RR_Comstock2004 CB_std:database = "Cloud base; East Pacific EPIC Sc; MMCR" ;
RR_Comstock2004 CB_std:source = "Their text and Figure 6" ;

RR_Comstock2004 CB_std:reference = "https://doi.org/10.1256/q;.03.187" ;

RR _Comstock2004 CB_std:statistic = "std" ;

double RR_Comstock2004 CB_p99(feature num) ;

RR_Comstock2004 CB p99: FillValue =-9999. ;

RR_Comstock2004 CB_p99:analysis_type ="Z-R" ;

RR_Comstock2004 CB p99:a=25.;

RR_Comstock2004 CB p99:b=1.3;

RR_Comstock2004 CB_p99:units = "mm/h" ;

RR_Comstock2004 CB_p99:long name = "Rain rate (cloud base; Comstock et al.,

RR_Comstock2004 CB_p99:database = "Cloud base; East Pacific EPIC Sc; MMCR" ;
RR _Comstock2004 CB_p99:source = "Their text and Figure 6" ;
RR_Comstock2004 CB_ p99:reference = "https://doi.org/10.1256/qj.03.187" ;

RR Comstock2004 CB p99:statistic = "p99" ;

double RR_VanZanten2005_ CB_mean(feature_num) ;

RR VanZanten2005 CB_mean: FillValue =-9999. ;

RR_VanZanten2005 CB_mean:analysis_type = "R-ZdBZ" ;

RR VanZanten2005 CB mean:a=0.11375;

RR VanZanten2005 CB_mean:b =0.68 ;

RR VanZanten2005 CB_mean:units = "mm/h" ;
RR_VanZanten2005_CB_mean:long_name = "Rain rate (cloud base; VanZanten et al.,

RR_VanZanten2005 CB_mean:database = "Cloud base; NorthEast Pacific (San Diego)

DYCOMS-II Sc; SPP-100/260x" ;

RR_VanZanten2005_ CB_mean:source = "Their \'All\' category in Table 2; converted

from mm/day to mm/h" ;

RR_VanZanten2005_CB_mean:reference = "https://doi.org/10.1175/JAS-3355.1" ;
RR VanZanten2005 CB_mean:statistic = "mean" ;

double RR_VanZanten2005_ CB_std(feature_num) ;
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RR_VanZanten2005_ CB_std: FillValue =-9999. ;

RR_VanZanten2005_ CB_std:analysis_type = "R-ZdBZ" ;
RR_VanZanten2005 CB std:a=0.11375;

RR VanZanten2005 CB_std:b=0.68;

RR_VanZanten2005_ CB_std:units = "mm/h" ;
RR_VanZanten2005_CB_std:long_name = "Rain rate (cloud base; VanZanten et al.,

RR_VanZanten2005_CB_std:database = "Cloud base; NorthEast Pacific (San Diego)

DYCOMS-II Sc; SPP-100/260x" ;

RR_VanZanten2005_ CB_std:source = "Their \'All\' category in Table 2; converted from

mm/day to mm/h" ;

2005)" ;

RR _VanZanten2005 CB_std:reference = "https://doi.org/10.1175/JAS-3355.1" ;
RR _VanZanten2005 CB_std:statistic = "std" ;

double RR_VanZanten2005_CB_p99(feature num) ;

RR VanZanten2005 CB_p99: FillValue =-9999. ;

RR VanZanten2005 CB_p99:analysis_type ="R-ZdBZ" ;

RR _VanZanten2005 CB_p99:a=0.11375 ;

RR _VanZanten2005 CB_ p99:b=0.68 ;

RR VanZanten2005 CB_p99:units = "mm/h" ;

RR VanZanten2005_CB_p99:long_name = "Rain rate (cloud base; VanZanten et al.,

RR _VanZanten2005 CB_p99:database = "Cloud base; NorthEast Pacific (San Diego)

DYCOMS-II Sc; SPP-100/260x" ;

RR _VanZanten2005 CB_p99:source = "Their \'All\' category in Table 2; converted from

mm/day to mm/h" ;

2005)" ;

RR _VanZanten2005 CB_p99:reference = "https://doi.org/10.1175/JAS-3355.1" ;
RR _VanZanten2005 CB_p99:statistic = "p99" ;

double RR_VanZanten2005_SFC mean(feature_num) ;

RR VanZanten2005 SFC mean: FillValue =-9999. ;

RR VanZanten2005 SFC mean:analysis_type = "R-ZdBZ" ;

RR VanZanten2005 SFC mean:a =0.02125 ;

RR VanZanten2005 SFC mean:b =0.34 ;

RR VanZanten2005 SFC mean:units = "mm/h" ;
RR_VanZanten2005_ SFC mean:long_name = "Rain rate (surface; VanZanten et al.,

RR VanZanten2005 SFC mean:database = "Surface; NorthEast Pacific (San Diego)

DYCOMS-II Sc; SPP-100/260x" ;

RR_VanZanten2005_ SFC_mean:source = "Their \'All\' category in Table 2; converted

from mm/day to mm/h" ;

RR_VanZanten2005_ SFC_mean:reference = "https://doi.org/10.1175/JAS-3355.1" ;
RR VanZanten2005 SFC mean:statistic = "mean" ;

double RR_VanZanten2005 SFC_std(feature_num) ;

RR VanZanten2005 SFC std: FillValue =-9999. ;

RR VanZanten2005 SFC std:analysis type ="R-ZdBZ" ;
RR VanZanten2005 SFC std:a =0.02125 ;
RR_VanZanten2005 SFC std:b=10.34 ;
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RR_VanZanten2005 SFC std:units = "mm/h" ;
RR_VanZanten2005 SFC std:long name = "Rain rate (surface; VanZanten et al., 2005)"

RR_VanZanten2005 SFC std:database = "Surface; NorthEast Pacific (San Diego)

DYCOMS-II Sc; SPP-100/260x" ;

RR_VanZanten2005 SFC std:source = "Their \'All\' category in Table 2; converted from

mm/day to mm/h" ;

RR_VanZanten2005_ SFC_std:reference = "https://doi.org/10.1175/JAS-3355.1" ;
RR_VanZanten2005_ SFC_std:statistic = "std" ;

double RR_VanZanten2005 SFC p99(feature num) ;

2005)" ;

RR_VanZanten2005 SFC p99: FillValue =-9999. ;

RR _VanZanten2005 SFC p99:analysis_type = "R-ZdBZ" ;

RR _VanZanten2005 SFC p99:a=0.02125 ;

RR _VanZanten2005 SFC p99:b=0.34 ;

RR VanZanten2005 SFC p99:units = "mm/h" ;

RR _VanZanten2005_SFC p99:long name = "Rain rate (surface; VanZanten et al.,

RR_VanZanten2005 SFC p99:database = "Surface; NorthEast Pacific (San Diego)

DYCOMS-II Sc; SPP-100/260x" ;

RR _VanZanten2005_SFC p99:source = "Their \'All\' category in Table 2; converted

from mm/day to mm/h" ;

RR_VanZanten2005 SFC p99:reference = "https://doi.org/10.1175/JAS-3355.1" ;
RR_VanZanten2005 SFC p99:statistic = "p99" ;

double RR_ Wo00d2005 CLD_mean(feature num) ;

FSSP/2D-C" ;

text)" ;

RR Wo00d2005 CLD mean:_ FillValue =-9999. ;

RR Wo00d2005 CLD mean:analysis_type ="Z-R" ;

RR Wo00d2005 CLD mean:a=12.4;

RR Wo00d2005 CLD mean:b=1.18;

RR Wo00d2005 CLD mean:units = "mm/h" ;

RR Wo00d2005 CLD mean:long name = "Rain rate (in-cloud; Wood, 2005)" ;
RR_Wo00d2005 CLD_mean:database = "In-cloud; NorthEast Atlantic ASTEX Sc;

RR_Wo00d2005 CLD_mean:source = "Their Table 2 for exponential (better fit based on

RR Wo00d2005 CLD mean:reference = "https://doi.org/10.1175/JAS3530.1" ;
RR Wo00d2005 CLD mean:statistic = "mean" ;

double RR_ Wo00d2005 CLD_std(feature num) ;

FSSP/2D-C" ;

RR Wo00d2005 CLD std: FillValue =-9999. ;

RR_ Wo00d2005 CLD std:analysis_type ="Z-R" ;

RR Wo00d2005 CLD std:a=12.4;

RR Wo00d2005 CLD std:b=1.18;

RR Wo00d2005 CLD_std:units = "mm/h" ;

RR Wo00d2005 CLD std:long name = "Rain rate (in-cloud; Wood, 2005)" ;
RR_Wo00d2005_CLD_std:database = "In-cloud; NorthEast Atlantic ASTEX Sc;
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RR Wo00d2005 CLD std:source = "Their Table 2 for exponential (better fit based on

RR Wo00d2005 CLD std:reference = "https://doi.org/10.1175/JAS3530.1" ;
RR Wo00d2005 CLD std:statistic = "std" ;
double RR_Wo00d2005 CLD_p99(feature num) ;
RR_Wo00d2005 CLD p99: FillValue =-9999. ;
RR_Wo00d2005 CLD p99:analysis_type ="Z-R";
RR Wo00d2005 CLD p99:a=12.4;
RR Wo00d2005 CLD p99:b=1.18;
RR Wo00d2005 CLD p99:units = "mm/h" ;
RR_Wo00d2005 CLD p99:long_name = "Rain rate (in-cloud; Wood, 2005)" ;
RR Wo00d2005 CLD p99:database = "In-cloud; NorthEast Atlantic ASTEX Sc;

FSSP/2D-C" ;

text)" ;

RR Wo00d2005 CLD p99:source = "Their Table 2 for exponential (better fit based on

RR Wo00d2005 CLD p99:reference = "https://doi.org/10.1175/JAS3530.1" ;
RR Wo00d2005 CLD p99:statistic = "p99" ;
double alt_ mean(feature_num) ;
alt mean: FillValue =-9999. ;
alt mean:analysis_type = "values" ;
alt mean:units = "m" ;
alt mean:long name = "Estimated height" ;
alt mean:statistic = "mean" ;
double alt min(feature num) ;
alt min: FillValue =-9999. ;
alt min:analysis_type = "values" ;
alt min:units ="m" ;
alt min:long name = "Estimated height" ;
alt min:statistic = "min" ;
double alt max(feature_num) ;
alt max:_ FillValue =-9999. ;
alt max:analysis type = "values" ;
alt max:units ="m" ;
alt max:long_name = "Estimated height" ;
alt max:statistic = "max" ;
double T _mean(feature num) ;
T mean:_FillValue =-9999. ;
T mean:analysis_type = "values" ;
T mean:units = "degC" ;
T mean:long name = "Interpolated temperature" ;
T mean:statistic = "mean" ;
double T min(feature_num) ;
T min:_FillValue =-9999. ;
T min:analysis_type = "values" ;
T _min:units = "degC" ;
T _min:long_name = "Interpolated temperature" ;
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T min:statistic = "min" ;

double T max(feature_num) ;
T max:_ FillValue =-9999. ;
T max:analysis_type = "values" ;
T max:units = "degC" ;
T max:long name = "Interpolated temperature" ;
T max:statistic = "max" ;

double RH_mean(feature_num) ;
RH_mean: FillValue =-9999. ;
RH_mean:analysis_type = "values" ;
RH_mean:units = "%" ;
RH_mean:long_name = "Interpolated relative humidity" ;
RH_mean:statistic = "mean" ;

double RH_min(feature_num) ;
RH_min:_FillValue =-9999. ;
RH_min:analysis_type = "values" ;
RH_min:units ="%" ;
RH_min:long_name = "Interpolated relative humidity" ;
RH_min:statistic = "min" ;

double RH max(feature num) ;
RH_max: FillValue =-9999. ;
RH_max:analysis_type = "values" ;
RH_max:units = "%" ;
RH_max:long_name = "Interpolated relative humidity" ;
RH_max:statistic = "max" ;

double p_mean(feature num) ;
p_mean:_ FillValue =-9999. ;
p_mean:analysis_type = "values" ;
p_mean:units = "kPa" ;
p_mean:long name = "Interpolated air pressure" ;
p_mean:statistic = "mean" ;

double p_min(feature_num) ;
p_min:_FillValue =-9999. ;
p_min:analysis_type = "values" ;
p_min:units = "kPa" ;
p_min:long_name = "Interpolated air pressure" ;
p_min:statistic = "min" ;

double p_max(feature num) ;
p_max:_FillValue =-9999. ;
p_max:analysis_type = "values" ;
p_max:units = "kPa" ;
p_max:long name = "Interpolated air pressure” ;
p_max:statistic = "max" ;

double Fill percent(feature_num) ;
Fill_percent:_FillValue = -9999. ;
Fill _percent:units ="%" ;
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Fill percent:long_name = "Percentage of hydrometeor object\'s area excluding holes" ;
double Solidity(feature num) ;
Solidity: FillValue =-9999. ;
Solidity:units ="1" ;
Solidity:long_name = "Fraction of hydrometeor object\'s echoes relative to convex hull
area" ;
double area(feature num) ;
area:_FillValue =-9999. ;
area:units = "km”"2" ;
area:long_name = "area of hydrometeor field" ;
double maximum_dimension(feature num) ;
maximum_dimension:_FillValue =-9999. ;
maximum_dimension:units = "km" ;
maximum_dimension:long_name = "Maximum dimension of hydrometeor field (using
maximum Feret diameter)" ;
double ellipse_fit_centroid x(feature_num) ;
ellipse_fit centroid x: FillValue =-9999. ;
ellipse_fit centroid x:units="m" ;
ellipse_fit centroid x:long name = "Fitted ellipse cetroid x (E/W) coordinate value" ;
double ellipse_fit_centroid y(feature num) ;
ellipse_fit centroid y: FillValue =-9999. ;
ellipse_fit centroid y:units="m" ;
ellipse_fit centroid y:long name = "Fitted ellipse cetroid y (N/S) coordinate value" ;
double ellipse_fit_orientation(feature num) ;
ellipse_fit orientation: FillValue =-9999. ;
ellipse_fit orientation:units = "degree" ;
ellipse_fit orientation:long name = "Fitted ellipse orientation angle from the x (E/W)
plane counter-clockwise" ;
double ellipse_fit a axis(feature num) ;
ellipse fit a axis: FillValue =-9999. ;
ellipse fit a_axis:units = "km" ;
ellipse fit a axis:long name = "Fitted ellipse semi-major axis length" ;
double ellipse_fit c¢_axis(feature_num) ;
ellipse fit ¢ axis: FillValue =-9999. ;
ellipse_fit c¢_axis:units = "km" ;
ellipse_fit c¢_axis:long_name = "Fitted ellipse semi-minor axis length" ;
double x2_prom_peaks(feature_num) ;
x2_prom_peaks: FillValue =-9999. ;
x2_prom_peaks:units ="1" ;
x2_prom_peaks:long name = "Number of peaks with prominenence of 2 times their
(linear scale) surrounding" ;
double x5_prom_peaks(feature_num) ;
x5 prom_peaks: FillValue =-9999. ;
x5 prom_peaks:units ="1" ;
x5 prom_peaks:long name = "Number of peaks with prominenence of 5 times their
(linear scale) surrounding" ;
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double x10_prom_peaks(feature num) ;
x10_prom_peaks: FillValue =-9999. ;
x10_prom_peaks:units ="1" ;
x10 prom_ peaks:long name = "Number of peaks with prominenence of 10 times their
(linear scale) surrounding" ;
short second_trip_flag(feature_num) ;
second trip flag: FillValue =-9999s ;
second _trip flag:long name = "1 - second trip suspect; 2 - (if not removed from dataset)
second trip likely" ;
second_trip_flag:units ="1";
int sweep(feature_num) ;
sweep:_FillValue =-9999 ;
sweep:long_name = "Sweep number" ;
sweep:units ="1" ;
float mean_elevation angle(feature_num) ;
mean_elevation_angle: FillValue =-9999.1;
mean_elevation_angle:long name = "Mean elevation angle in sweep" ;
mean_elevation angle:units = "degree" ;
int feature_num(feature num) ;
feature num:long name = "Feature number" ;
feature num:units ="1" ;
double feature time(feature num) ;
feature_time: FillValue =-9999. ;
feature_time:long name = "Radar sweep time per feature" ;
feature time:units = "seconds since 2020-03-13 00:01:29 0:00" ;
double time(time) ;
time:long_name = "Time in seconds since volume start" ;
time:units = "seconds since 2020-03-13 00:01:29 0:00" ;
double time_offset(time) ;
time offset: FillValue =-9999. ;
time_offset:long_name = "Time offset from base_time" ;
time_offset:units = "seconds since 2020-03-13 00:01:29 0:00" ;
int base time ;
base time: FillValue =-9999 ;
base time:long name = "Base time in Epoch" ;
base time:units = "seconds since 1970-01-01 0:00:00 0:00" ;
double lat ;
lat:_FillValue =-9999. ;
lat:long_name = "North latitude" ;
lat:units = "degree N";
double lon ;
lon:_FillValue = -9999. ;
lon:long_name = "longitude" ;
lon:units = "degree E" ;
double alt ;
alt: FillValue =-9999. ;
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alt:long_name = "Altitude above mean sea level" ;
alt:units = "m" ;

// global attributes:

:location_description = "Cold-Air Outbreaks in the Marine Boundary Layer Experiment
(COMBLE), Andoy, Norway" ;

:doi = "10.5439/2203039" ;

:dod_version ="v1.0";

:command_line = "python SACR_cluster_main.py" ;

:datastream = "anxkasacrppihydfeatM1.c1" ;

:data_level ="cl";

facility_id ="M1";

:site_id ="anx" ;

:platform_id = "kasacrppihydfeat" ;

:history = "created by user isilber]l on machine dev-proc2 at 12-Apr-2024,23:00:40" ;
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Appendix B

Feature Mask Output Data

netcdf anxkasacrppihydmaskM1.c1.20200313.000000 {
dimensions:
time = UNLIMITED ; // (238 currently)
y=1601;
x=1601;
string43 =43 ;
variables:
double time(time) ;
time:long_name = "Time in seconds since volume start" ;
time:units = "seconds since 2020-03-13 00:01:29 0:00" ;
double y(y) ;
y:standard_name = "projection_y_coordinate" ;
y:long_name ="Y distance on the projection plane from the origin" ;
y:units = "m" ;
double x(x) ;
x:standard name = "projection_x_coordinate" ;
x:long_name = "X distance on the projection plane from the origin" ;
X:units = "m" ;
int segmentation_mask(time, y, x) ;
segmentation_mask: FillValue =-9999 ;
segmentation_mask:long name = "segmentation_mask" ;
segmentation_mask:units ="1" ;
double corresponding_angle(time) ;
corresponding_angle: FillValue =-9999. ;
corresponding_angle:long name = "Mean elevation angle corresponding to time step" ;
corresponding_angle:units = "degree" ;
double corresponding_sweep(time) ;
corresponding_sweep: FillValue =-9999. ;
corresponding_sweep:long name = "Sweep corresponding to time step" ;
corresponding_sweep:units ="1" ;
char corresponding_files(time, string43) ;
corresponding_files:long name = "File name corresponding to time step" ;
corresponding_files:units ="1" ;
corresponding_files: Encoding = "utf-8" ;
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double corresponding_t step(time) ;
corresponding t step: FillValue =-9999. ;
corresponding t step:long name = "Time step (frame) corresponding to segments time

corresponding t step:units="1" ;
double time_offset(time) ;
time_offset:_FillValue = -9999. ;
time_offset:long_name = "Time offset from base_time" ;
time_offset:units = "seconds since 2020-03-13 00:01:29 0:00" ;
int base time ;
base time: FillValue =-9999 ;
base time:long name = "Base time in Epoch" ;
base_time:units = "seconds since 1970-01-01 0:00:00 0:00" ;
double lat ;
lat: FillValue =-9999. ;
lat:long_name = "North latitude" ;
lat:units = "degree N" ;
double lon ;
lon:_FillValue =-9999. ;
lon:long_name = "longitude" ;
lon:units = "degree E" ;
double alt ;
alt:_FillValue =-9999. ;
alt:long_name = "Altitude above mean sea level" ;
alt:units = "m" ;

// global attributes:

:nmum_sweeps = "3" ;

:edge _indices for sweep 1 ="[24, 1576]" ;

:edge indices for sweep 2 ="[24, 1575]";

:edge _indices for sweep 3 ="[25, 1575]";

:location_description = "Cold-Air Outbreaks in the Marine Boundary Layer Experiment

(COMBLE), Andoy, Norway" ;

iy

:doi = "10.5439/2203040" ;

:dod_version="v1.0";

:command _line = "python SACR_cluster main.py" ;

:datastream = "anxkasacrppihydmaskM1.c1" ;

:data_level ="cl";

facility id ="M1";

:site_id = "anx" ;

:platform_id = "kasacrppihydmask" ;

‘history = "created by user isilber]l on machine dev-proc2 at 12-Apr-2024,23:00:40" ;
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