

    
      
          
            
  
wxprofilers: Weather profiler instruments in Python

wxprofilers provides tools for working with weather profiler
instruments such as wind lidars, microwave radiometers, and
radiosondes in Python. It converts data files into xarray [http://xarray.pydata.org/en/stable/index.html] objects, and can
derive or estimate weather variables such as wind speeds, PBL height,
and CAPE.
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Installation


Requirements


	a fortran compiler, such as gfortran


	Python 3


	cython


	numpy




Python 2 is not supported.




Installing with pip

After the requirements have been installed, wxprofilers can be installed from Github using pip:

pip install git+https://github.com/ASRCsoft/wxprofilers.git











          

      

      

    

  

    
      
          
            
  
Wind Lidars

Functions for converting wind lidar files to xarray datasets are
in the wxprofilers.convert module.

import wxprofilers.convert as wxp






NYS Mesonet csv files

lidar = wxp.lidar_from_csv(rws='20170225_whole_radial_wind_data.csv',
                           scans='20170225_scan.xml',
                           wind='20170225_reconstruction_wind_data.csv')











          

      

      

    

  

    
      
          
            
  
Microwave Radiometers

Functions for converting microwave radiometer files to xarray
datasets are in the wxprofilers.convert module.

import wxprofilers.convert as wxp






Radiometrics csv files

mwr = wxp.mwr_from_csv('2017-02-25_00-04-11_lv2.csv', resample='5T')











          

      

      

    

  

    
      
          
            
  
Radiosondes

Functions for converting radiosonde files to xarray datasets are
in the wxprofilers.sonde module.

import wxprofilers.sonde as sonde






NWS BUFR files

wxprofilers includes the National Climatic Data Center (NCDC)’s
RRS Decoder [ftp://ftp.ncdc.noaa.gov/pub/data/ua/rrs-data/readme.txt] to extract
text files from binary radiosonde BUFR files.

sonde.decode_rrs('94983_2005102412', '56')











          

      

      

    

  

    
      
          
            
  
Plotting

wxprofilers adds a few plotting options in addition to xarray’s
excellent plotting capabilities [http://xarray.pydata.org/en/stable/plotting.html].


Vertical line plot




Skew-T
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wxprofilers.convert module

Functions for importing data


	
exception wxprofilers.convert.MultipleScansException(value)

	Bases: Exception






	
exception wxprofilers.convert.NoScansException(value)

	Bases: Exception






	
exception wxprofilers.convert.ScanNotFoundException(value)

	Bases: Exception






	
wxprofilers.convert.lidar_from_csv(rws, sequences=None, scans=None, scan_id=None, wind=None, attrs=None)

	create a lidar object from Nathan’s csv files






	
wxprofilers.convert.mwr_from_csv(file, scan='Zenith', resample=None, attrs=None, resample_args={'keep_attrs': True})

	




	
wxprofilers.convert.weather_balloon(fname)

	







          

      

      

    

  

    
      
          
            
  
wxprofilers.modules module

Extensions of xarray Datasets and DataArrays





          

      

      

    

  

    
      
          
            
  
wxprofilers.sonde package


Module contents


	
wxprofilers.sonde.decode_rrs(bufrin, outputs, outdir='')

	Run the RRS Decoder program provided by NOAA.


	Parameters

	
	bufrin (str) – path to the radiosonde bufr file.


	outputs (str) – desired output files (see RRS Decoder documentation).


	outdir (str) – output directory.













	
wxprofilers.sonde.estimate_pbl(method, height, pressure, temp, rh=None, ws=None, u=None, v=None, land=True, critical_threshold=0.25)

	Estimate PBL height using the methods described in [SMC+13].


	Parameters

	
	method (str) – Method to use to estimate PBL. One of ‘richardson’, ‘heffter’, or ‘liu-liang’.


	height (ndarray) – Array of heights in km.


	pressure (ndarray) – Array of pressures in mb.


	temp (ndarray) – Array of temperatures in °C.


	rh (ndarray) – Array of relative humidities. Only required when method is ‘richardson’.


	ws (ndarray) – Array of wind speeds in m/s. Only required when method is ‘liu-liang’.


	u (ndarray) – Array of U wind components in m/s. Only required when method is ‘richardson’.


	v (ndarray) – Array of V wind components in m/s. Only required when method is ‘richardson’.


	land (bool) – Whether the sonde is over land, as opposed to ocean or ice. Only used when method is ‘liu-liang’.


	critical_threshold (float) – Bulk Richardson critical threshold. Only used when method is ‘richardson’.






	Returns

	Estimated PBL height in km.



	Return type

	float






	SMC+13

	C. Sivaraman, S. McFarlane, E. Chapman, M. Jensen, T. Toto, S. Liu, and M. Fischer. Planetary Boundary Layer (PBL) Height Value Added Product (VAP): Radiosonde Retrievals. Technical Report DOE/SC-ARM/TR-132, Department of Energy Office of Science Atmospheric Radiation Measurement (ARM) Program (United States), August 2013. URL: https://www.arm.gov/publications/tech_reports/doe-sc-arm-tr-132.pdf?id=613.

















          

      

      

    

  

    
      
          
            
  
wxprofilers.utils module

Miscellaneous utility functions


	
wxprofilers.utils.recursive_resample(ds, rule, coord, dim, coords, **kwargs)

	




	
wxprofilers.utils.skewt(data, splots, ranges, temp=None, rel_hum=None, **kwargs)

	




	
wxprofilers.utils.wind_regression(wdf, elevation=75, max_se=1)

	







          

      

      

    

  

    
      
          
            
  
wxprofilers package


Subpackages



	wxprofilers.sonde package
	Module contents












Submodules



	wxprofilers.convert module

	wxprofilers.modules module

	wxprofilers.utils module








Module contents
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