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Intro


MET_hobo

This module processes data from hobo data loggers preforming basic QAQC and creating a directory of .hobo
and CSV files formatted for easy import into GCE. Erroneous text and empty columns are removed, timezone is check
and converted to user defined value, measurement units are checked and values converted to user defined units, and
timestep is synced to a standardized interval. All files are removed from the source directory and filed for storage.
All file movement is tracked in log files.





          

      

      

    

  

    
      
          
            
  
Config File


Assigning directories

MET_hobo/file_path.config  must be edited by each user. It defines 3 directories:


	dir_source_files - QAQC will be attempted on every csv file in this directory. The module contains options for wiping original files from this directory. This can be a server path.


	dir_local_processing -  A temporary working directory. This directory is populated during processing, and wipes all temporary files and folders when processing is complete. It is recommended that this directory be local to the machine running the module.


	dir_final_storage - A directory where processed files, and any non-csv files, will be ultimately saved





Warning

The file is directly executed by Python, and must follow standard Python syntax, or it will generate an error.
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Python Module
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file_manager Module

This module makes a batch call to QAQC methods devolped to process csv files created by HOBO sensors at
meteorological sites [https://andrewsforest.oregonstate.edu/research/infrastructure/climate] on the HJ Andrews experimental forest. It also preforms other file storage and management
functions. For a
specified directory, it processes all files and creates a directory of new, processed csv files.

QAQC methods are imported from hobo_qaqc.HOBOdata.reformat_HOBO_csv().

When module is called FileHandling.manage() is executed.

This module is designed to minimize any read/write times by copying all files locally, preforming all processes, and
then transferring files to final directories. This is ideal with external or network drives, but if all directories are local, it will create source and final directories with duplicate file names.


	
class file_manager.FileHandling[source]

	Processes all files in assigned directory for timezone, units, and timestep sync, and converts values where
necessary. Contains methods for archiving using .zip, wiping directories after processing, and adding to .//metdat
directory structure.


Todo

possible change from sys.platform to os.name to decrease package dependencies

possible change from shutil.rmtrees to os.remove os.rmdir
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hobo_qaqc Module


	
class hobo_qaqc.HOBOdata[source]

	Load and process data from HOBO [http://www.onsetcomp.com/hobo-data-loggers] loggers produced by the ONSET company.

Handles csv files exported from the HoboWare program. The native format for HOBO loggers is a .hobo file. This
proprietary binary file is not handled here and must be converted to a csv.

This class syncs timesteps, checks time zones, and units, and converts where needed.


	
export_to_GCE_csv(csvname)[source]

	Export the HOBO data to a GCE [https://gce-lter.marsci.uga.edu/public/im/tools/data_toolbox.htm] friendly csv file


	Parameters:

	csvname – str. Filepath to output csv file










	
format_QAQC_data(units='SI', tz=-8, tstep='5min')[source]

	Reformat the data using basic QAQC for SI or US units and time zone consistency regardless of daylight savings.


	Parameters:

	
	units – str. keyword argument. The desired system of units. Default is ‘SI’.


	tz – flt. keyword argument. The desired time zone as an offset from Greenwich Mean Time. Default is -8 (PST)


	tstep – keyword argument. Interval to round time stamps to. Default ‘5min’.









Note

tstep is input to the function HOBOdata.format_sync_timestep(). Valid types are listed there.
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Config

“””


Warning

Change file paths before use! Copy variable names EXACTLY from example.
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  Source code for file_manager

"""
This module makes a batch call to QAQC methods devolped to process csv files created by HOBO sensors at
`meteorological sites`_ on the HJ Andrews experimental forest. It also preforms other file storage and management
functions. For a
specified directory, it processes all files and creates a directory of new, processed csv files.

QAQC methods are imported from :meth:`hobo_qaqc.HOBOdata.reformat_HOBO_csv`.

When module is called :meth:`FileHandling.manage` is executed.

This module is designed to minimize any read/write times by copying all files locally, preforming all processes, and
then transferring files to final directories. This is ideal with external or network drives, but if all directories are\
 local, it will create source and final directories with duplicate file names.

.. _`meteorological sites`: https://andrewsforest.oregonstate.edu/research/infrastructure/climate
"""

import hobo_qaqc, subprocess
from sys import platform
from os import listdir, makedirs, remove
from os.path import isdir, basename, isfile, abspath
from datetime import datetime
import zipfile as zp
from numpy import unique
from shutil import rmtree
import atexit

[docs]class FileHandling:
    """
    Processes all files in assigned directory for timezone, units, and timestep sync, and converts values where
    necessary. Contains methods for archiving using .zip, wiping directories after processing, and adding to .//metdat
    directory structure.

    .. todo::
        possible change from sys.platform to os.name to decrease package dependencies

        possible change from shutil.rmtrees to os.remove os.rmdir
    """
    def __init__(self):
        """
        .. Warning::
            Executes MET_hobo//file_path.config as Python file and saves variables to class object.
        """
        self.start_date = datetime.now().strftime('%Y%m%d_%H%M%S')

        # load config file as one formatted string
        # partial path is a weak point and assumes that pwd is ./MET_hobo/MET_hobo
        with open('../file_path.config') as f:
            lines = f.read()

        # compile file into pyc (essentially a local .pyc)
        pyc = compile(lines, '<string>', 'exec')
        # use exec as function for forward compatibility with 3.x (2.x exec can be a statement)
        # this process improves speed %12
        exec(pyc)

        # save directory paths to class instance
        wdir = dir_local_processing
        self.wdir = wdir
        self.final_dir = dir_final_storage
        self.src_dir = dir_source_files

        self.map_fname2dir = map_fname2dir

        self.time_step = time_step

        self.logs = []

        self.files = {'.hobo':[],
                      '.csv':[],
                      '.log':[],
                      'unk_ext':[],
                      'sites':[]}

        OS = platform
        if 'win' in OS:
            # options mov: cuts, mir: copies, TEE: prints to screen, e: includes sub-dir, XX: excludes dir
            self.copy = {'cmd':'robocopy', 'opt_mirror_all':'/MIR /TEE /e',
                         'opt_cut_files':'/mov /TEE /XX'}
            self.sep = '\\'

        data_dir = wdir + '_data/'
        self._mkdirs_exist_ok(data_dir)
        self.data_dir = data_dir

        processed = wdir + '_processed/'
        self._mkdirs_exist_ok(processed)
        self.proc_dir = processed

        # whenever, the process exits (errors/complete) write log
        atexit.register(self.write_log)


    def _mkdirs_exist_ok(self, dpath):
        """
        Private function. Obsolete in Python >=3.2. Create directory if does not exist.

        :param dpath: str. Abolute path to directory.

        .. todo::
        In update to >=3.2, mkdirs(exist_ok=True)
        """
        makedirs(dpath) if not isdir(dpath) else False

    def _get_projname(self, f):
        """
        Private function. Use map_fname2dir (from file_path.config) to key filename to project name
        :param f: str. Filename
        :return: str. Project name
        """
        fname2dir = self.map_fname2dir
        name_list = [fname2dir[k] for k in fname2dir.keys() if k in f.split('_')[0]]
        return name_list[0] if name_list else 'UnknownProject'


[docs]    def set_log_header(self):
        """
        Create header for log file. Assigns first items to list self.logs.
        """
        logs = ['Process CSV output from HOBOWARE for time zone, timestep, and units\n',
                '=====================================================================\n',
                'MET_hobo module\n',
                'Date: %s\n'%self.start_date]
        self.logs.extend(logs)



[docs]    def copy_to_wdir(self):
        """
        Copies source files to local working directory using OS specifc DOS, bash, or shell command. Results are output
        to log file.
        """
        cp = self.copy

        # Copy files from server to local machine (or to processing folder)
        cmd = '%s %s %s %s'%(cp['cmd'], self.src_dir, self.data_dir, cp['opt_mirror_all'])
        proc = subprocess.Popen(cmd, stdout=subprocess.PIPE, stderr=subprocess.PIPE)
        self.logs.extend(proc.communicate())



[docs]    def index_files(self):
        '''
        Identify files in source directory. Create list of .hobo, .csv, .log files, and any other file type encountered.

        Identify site as any prefix to the left of "_" in filename and generate a list of unique sites.
        '''
        fdata = self.data_dir
        index_files = self.files
        sep = self.sep
        data_files = listdir(fdata)

        sites = []
        for f in data_files:
            # initially, file list does not contain any path information. As full file paths are appended to the list
            # file names have full paths and do not need additional path information
            if isdir(fdata + f) or isdir(f):
                # add files from subdirectories
                f_path = f if isdir(f) else fdata + f
                oswalk = [f_path + sep + f1 for f1 in listdir(f_path)]
                data_files.extend(oswalk)
            else:
                # strip file path and extension, and read first segment from file name. E.g. RS05 from path/RS05_*.zip
                sites.append(f.split(sep)[-1].split('_')[0].split('.')[0])
                fp = abspath(fdata + f if not isfile(f) else f)
                if f.endswith('.csv'):
                    index_files['.csv'].append(fp)
                elif f.endswith('.hobo'):
                    index_files['.hobo'].append(fp)
                elif f.endswith('.log'):
                    index_files['.log'].append(fp)
                else:
                    index_files['unk_ext'].append(fp)

        index_files['sites'] = unique(sites)
        self.files = index_files



[docs]    def qaqc_csv(self):
        """
        Attempt to QAQC all csv files for timezone, timestep sync, and units.

        For list of .csv files generated by :meth:`index_files`, call :meth:`hobo_qaqc.HOBOdata.reformat_HOBO_csv`.

        :return: list. strings of filenames processed with \\\\n at end.
        :return: int. number of csv files
        :return: int. number of files processed
        """
        # Reformat and QAQC all CSV files
        proc_dir = self.proc_dir

        fcsv = self.files['.csv']
        fproc = []
        for f in fcsv:
            q = hobo_qaqc.HOBOdata()
            q.reformat_HOBO_csv(f, proc_dir + basename(f), tstep=self.time_step)
            q = None

            fproc.append(f + '\n')

        fproc_count = fproc.__len__()
        fdir_count = fcsv.__len__()
        return fproc, fdir_count, fproc_count



[docs]    def zip_hobo_files(self):
        """
        Collect all files with .hobo extension and write to a zip file in the temp directory _processed.

        Naming convetion is <site>_<today's date>.zip, where site is any filename prefix to the left of "_".

        For list of .hobo files generated by :meth:`index_files`

        :return: List of strings of each filename and it's zipped filename with a \\\\n at the end
        :return: int. Count of hobo files
        :return: int. Count of zipped files
        """
        proc_dir = self.proc_dir
        sep = self.sep
        date = self.start_date

        # is it faster to loop through a list of files and append to .zip every time OR
        # is it faster to use glob.glob('*') to generate a list of .hobo's for each site and make a zipfile once
        fhobo = self.files['.hobo']
        zproc = []
        for f in fhobo:
            site = f.split(sep)[-1].split('_')[0].split('.')[0]
            fname = basename(f)

            fzip = proc_dir + site + '_' + date + '.zip'
            with zp.ZipFile(fzip, 'a') as zhobo:
                zhobo.write(f, fname, compress_type=zp.ZIP_DEFLATED)

            zproc.append(f + '\n')
            zproc.append(fzip + '\n')

        zproc_count = zproc.__len__()
        fhobo_count = fhobo.__len__()
        return zproc, fhobo_count, zproc_count



[docs]    def copy_to_final_dir(self, file_list, subdir, loc):
        """
        Call OS specific system command to  copy from temporary working directory to final storage. Selects files by
        site using wildcard selection.

        **Example:**
            RS12*

        :param file_list: List of str to select files from. `Example: ['RS12','RS04'] copies files 'RS12*' and 'RS04*'`
        :param subdir: str. Destination subdirectory within final storage directory. Files are moved to here.
        :param loc: str. Directory where files are currently located.
        :return: List of strings of each filename copped to the final directory
        """

        fnc_get_prj = self._get_projname
        fnc_mkdirs_exists = self._mkdirs_exist_ok
        cp = self.copy

        fin_dir = self.final_dir
        sep = self.sep

        logs = []
        fproc = []
        for s in file_list:
            prj = fnc_get_prj(s)

            '''
            .. Warning::
                The following line was edited per bitbucket issue #10_ to create a simpler file storage where file
                movement is more manually controlled.

            .. _#10 : https://bitbucket.org/hjandrews/met_hobo/issues/10/task-request-simplify-file-management
            storage = fin_dir + sep + prj + sep + s + subdir
            '''
            storage = fin_dir + sep + subdir
            fnc_mkdirs_exists(storage)

            # Cut files from local machine (or processing folder) to final storage (server)
            cmd = '%s %s %s %s %s'%(cp['cmd'], loc, storage, '"%s*"'%(basename(s)), cp['opt_cut_files'])
            proc = subprocess.Popen(cmd, stdout=subprocess.PIPE, stderr=subprocess.PIPE)
            logs.extend(proc.communicate())

            fproc.append(s + '\n')

        self.logs.extend(logs)
        return fproc


[docs]    def del_temp_folders(self):
        '''
        This is to wipe temporary processing folders in the working directory. The convention maintained by this module
        is that all temp folders have the "_" prefix

        If any files are still in _processed, and have not been copied to a final storage directory, deletion of this
        directory will be aborted.

        .. Warning::
            This uses destructive methods which will erase any and all contents of the target directory and any sub-
            directories within.

            shutil.rmtree()
        '''
        output = self.proc_dir
        self.logs.extend(['\n\nDeleting Temporary DIR from Working DIR\n************************************\n',
                          '%s\n%s\n' % (self.proc_dir, self.data_dir)])
        rmtree(self.data_dir)

        if listdir(output) == []:
            # All processed files output from MET_hobo.hobo_qaqc should be transferred to final storage.
            rmtree(output)
        else:
            self.logs.append('!!!WARNING!!! %s is not empty!\nABORT DIRECTORY CLEAN\n'%output)


[docs]    def del_files_frm_srcdir(self):
        '''
        Wipe all files from the src_dir, defined in file_path.config as dir_source_files. All files and sub-
        folders in this directory will be wiped.

        If source directory and final directory are the same, this process will abort.

        .. Warning::
            This uses destructive methods which will erase any and all contents of the target directory and any sub-
            directories within.

            shutil.rmtree()

        :return: List of strings of each filename wiped from the source directory
        '''
        sdir = self.src_dir
        sep = self.sep

        if sdir == self.final_dir:
            self.logs.extend('WARNING!!!: Source direcotry is same as final directory. Directory clean aborted\n')
            return

        f_wipe = []
        for f in listdir(sdir):
            f_name = sdir + sep + f
            if isfile(f_name):
                remove(f_name)
            elif isdir(f_name):
                rmtree(f_name)
            else:
                f = None

            f_wipe.append(f + '\n')

        return f_wipe


[docs]    def write_log(self):
        """
        Write log to file. <final storage directory>//logs//hobo_qaqc_<date>.log.

        Log is a list of strings until this function is called.
        """
        fin_dir = self.final_dir
        date = self.start_date
        logs = self.logs

        self._mkdirs_exist_ok(fin_dir + '/logs')

        flog = fin_dir + '/logs/hobo_qaqc_' + date + '.log'
        with open(flog, 'a') as f:
            f.writelines(logs)



[docs]    def manage(self):
        """
        Execute file managment.

            #. Copy files to working directory (_data).
            #. Create list of .csv, .hobo, and .logs files in working directory.
            #. Attempt to preform QAQC on all .csv files and transfer to _processed.
            #. Create a .zip file for all .hobo files from each site. Disabled per bitbucket `issue #10`_ .
            #. Copy all files with .csv, .log, and unknown extension to final storage.
            #. Delete temporary folders in working directory.
            #. Wipe original source directory. This directory contains files where QAQC was not preformed. Disabled per \
            bitbucket `issue #10`_ .
            #. Write log file.

        .. _`issue #10`: https://bitbucket.org/hjandrews/met_hobo/issues/10/task-request-simplify-file-management
        """

        def log_chg(proc, start, end, dir_frm, dir_to, tot_cnt, chg_cnt, f_list):
            log =[
                """\n\n----------------------------\nStart {proc} - {start}\n----------------------------\
                \n---------Read from {dir_frm}\
                \n---------Ouput to  {dir_to}\
                \n--------- {tot_cnt} files total\
                \n--------- {chg_cnt} files processed\
                \n""".format(**locals())
                  ]

            log.extend(f_list)
            tail = '\n----------------------------\nEnd %s- %s\n----------------------------\n'
            log.append(tail%(proc, end))
            return log

        # Copy files to a working directory and index file types and study sites
        self.set_log_header()
        self.copy_to_wdir()
        self.index_files()

        # Run QAQC and log results
        start = datetime.now().strftime('%H:%M:%S')
        c_proc, c_count, cproc_count = self.qaqc_csv()
        end = datetime.now().strftime('%H:%M:%S')
        self.logs.extend(log_chg('csv reformat', start, end, self.data_dir, self.proc_dir, c_count, cproc_count, c_proc))

        '''
        .. Warning::
            The following feature was disabled per bitbucket issue #10_ to create a simpler file storage where file
            movement is more manually controlled.

        .. _#10 :https://bitbucket.org/hjandrews/met_hobo/issues/10/task-request-simplify-file-management

        # ZIP any .hobo files into an archive
        start = datetime.now().strftime('%H:%M:%S')
        h_proc, h_count, hproc_count = self.zip_hobo_files()
        end = datetime.now().strftime('%H:%M:%S')
        self.logs.extend(log_chg('archive .hobo in ZIP',  start, end, self.data_dir, self.proc_dir, h_count, hproc_count, h_proc))
        '''
        self.files['unk_ext'].extend(self.files['.hobo'])

        # Copy files to final storage location
        self.logs.append('\n\n Start copy  DATA TO FINAL STORAGE\n***********************************************\n\n')
        _ = self.copy_to_final_dir(self.files['sites'], '_bulk_exp_clean', self.proc_dir)

        # Store any files that are not recognized as data files
        self.logs.append('\n\n Start copy  UNRECOGNIZED FILE .EXT\n***********************************************\n\n')
        if self.files['unk_ext'] != []:
            fproc = self.copy_to_final_dir(self.files['unk_ext'], 'UNK_FILE', self.data_dir)
            self.logs.extend(fproc)
        else:
            self.logs.append('NONE')

        if self.files['.log'] != []:
            fproc = self.copy_to_final_dir(self.files['.log'], 'logs', self.data_dir)
            self.logs.extend(fproc)

        # Clean directories
        self.del_temp_folders()
        '''
        .. Warning::
            The following feature was disabled per bitbucket issue #10_ to create a simpler file storage where file
            movement is more manually controlled.

        .. _#10 : https://bitbucket.org/hjandrews/met_hobo/issues/10/task-request-simplify-file-management
        start = datetime.now().strftime('%H:%M:%S')
        f_wipe = self.del_files_frm_srcdir()
        end = datetime.now().strftime('%H:%M:%S')
        warn = '!!WARNING!! WIPING ORIGINAL DATA DIRECTORY\n************************************\
                \n--------- Files/Dir Wiped %s\n' % f_wipe.__len__()
        self.logs.extend(warn)
        self.logs.extend(f_wipe)
        '''



if __name__ == '__main__':
    mng = FileHandling()
    mng.manage()
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  Source code for hobo_qaqc

# coding=utf-8
from re import findall
import pandas as pd
import pytz

# date: 7/06/16
# created by: Greg Cohn
__authors__ = 'Greg Cohn'
__version__ = '0.1'


def _get_header_line(header, lineno):
        """
        Private function. Breaks header line into individual comma delimited parts and strips white space, and double
        quotation marks.

        :param header: array of header lines where each line is a single string.
        :param lineno: int. Index of line number to be parsed
        :return: list of header components from lineno.
        """
        line = [s.strip('"') for s in header[lineno].strip().split('","')]
        return line


[docs]class HOBOdata:
    """
    Load and process data from HOBO_ loggers produced by the ONSET company.

    Handles csv files exported from the HoboWare program. The native format for HOBO loggers is a .hobo file. This
    proprietary binary file is not handled here and must be converted to a csv.

    This class syncs timesteps, checks time zones, and units, and converts where needed.

    .. _HOBO : http://www.onsetcomp.com/hobo-data-loggers
    """
    def __init__(self):
        """
        """
        self.header = []
        self.data = pd.DataFrame()
        self.filename = ''
        self.col = []

[docs]    def read_csv_header(self, file_name):
        """
        Read the header lines from the beginning of a file. Reads n_lines, and stores them as headers object.

        :param file_name: str. File path of file to be read.
        """
        self.filename = file_name

        n_lines = self.get_header_nlines(file_name)
        if n_lines >0:
            with open(file_name) as f:
                header = [f.next() for l in range(0, n_lines)]
        elif n_lines == 0:
            raise ValueError('This file does not have a header that matches a recognized HOBOWARE format\
            \nheader n_lines == 0')

        self.header = header


[docs]    def get_header_nlines(self, file_name):
        """
        Estimate how many header lines exist in a file

        :param file_name:
        :return: int that is index of last header line

        .. Warning::
            This is a simplistic filter that searches for the first row where there are no quotes and returns line_num
            - 1 on a 1 based index.

            Complex files with quotes around data fields, or no quotes in header lines will not be caught.

        **Example:**

            'Plot Title: RS12'
            '#','Date Time, GMT-07:00','Temp, °C','Intensity, lum/ft²','Coupler Attached','Stopped','End Of File'
            1,11/17/2014 11:10:00 AM,3.472,16.0,,,

            returns 2
        """
        i = 0
        f = open(file_name)
        while True:
            l = f.next().count('"')
            if l is 0:
                break
            else:
                i += 1

        f.close()
        return i


[docs]    def get_csv_sn(self, header, lineno=-1):
        """
        :param header: array of header lines where each line is a single string.
        :param lineno: keyword argument. index of header array. Function operates on specified index. Default -1
        :return: str containing serial number
        """

        return findall("LGR S/N[^)]*", header[lineno])[0].split(':')[-1]


[docs]    def get_csv_GMT_offset(self, header, lineno=-1):
        """
        Get timezone as an offset from Greenwhich Mean Time from the header file

        :param lineno: keyword argument. index of header array. Function operates on specified index. Default -1
        :param header: array of header lines where each line is a single string.
        :return: string of timezone offset from GMT

        **Example:**

            String for PST  '-08:00'
        """
        gmt = findall('GMT[^"]*', header[lineno])[0].split(':')
        hr = float(gmt[0][3:])
        hr_frac = float(gmt[-1])
        hr += hr_frac
        return hr


[docs]    def get_csv_temp_unit(self, header, lineno=-1):
        """
        Get unit for temperature records

        :param header: array of header lines where each line is a single string.
        :param lineno: keyword argument. index of header array. Function operates on specified index. Default -1
        :return: str with single letter defining units for temperature.
        """
        deg = findall('\xb0[^ ",]*', header[lineno])
        return deg[-1]


[docs]    def get_csv_intensity_unit(self, header, lineno=-1):
        """
        Get unit for sunlight intensity

        :param header: array of header lines where each line is a single string
        :param lineno: keyword argument. index of header array. Function operates on specified index. Default -1
        :return: str defining units for sunlight intensity
        """
        intensity = findall('(?i)(Lux|lum/ft\xc2\xb2)', header[lineno])
        return intensity


[docs]    def get_csv_col(self, header, lineno=-1):
        """
        Extract column names from csv format

        :param header: array of header lines where each line is a single string.
        :param lineno: keyword argument. index of header array. Function operates on specified index. Default -1
        :return: array of column names.
        """
        col = _get_header_line(header, lineno)
        col_edit = []
        for c in col:
            col_edit.append(c.split(',')[0])

        return col_edit


[docs]    def get_timestamp_col(self, col):
        """
        Time stamps can be exported by HOBO into either 1 or 2 columns

        :param col: an array of column names
        :return: list of index locations
        :return: list of column name(s) that make the timestamp
        """
        i = 0
        timestamp_i = []
        timestamp_n = []
        for c in col:
            if 'Date' in c or 'Time' in c:
                timestamp_i.append(i)
                timestamp_n.append(c)
            i += 1

        if timestamp_i.__len__() > 1:
            timestamp_col = timestamp_n[0] + '_' + timestamp_n[1]
            timestamp_i = [timestamp_i]
        else:
             timestamp_col = timestamp_n[0]

        return timestamp_i, timestamp_col


[docs]    def load_csv_data(self, fname):
        """
        Load csv file output by HOBO pendants into a Pandas DataFrame.

        :param fname: str. Filepath of csv data file
        """

        self.read_csv_header(fname)
        skip_nrows = self.header.__len__()
        col = self.get_csv_col(self.header)
        date_col_i, date_col_n = self.get_timestamp_col(col)
        self.data = pd.read_csv(fname, parse_dates=date_col_i, skiprows=skip_nrows, names=col, index_col=date_col_n)
        self.col = col


[docs]    def export_to_GCE_csv(self, csvname):
       """
       Export the HOBO data to a GCE_ friendly csv file

       :param csvname: str. Filepath to output csv file

       .. _GCE : https://gce-lter.marsci.uga.edu/public/im/tools/data_toolbox.htm
       """
       col = self.col
       '''
       export column is important for oddball HOBO settings that split timestamps btwn columns and add erroneous columns
        such as:
       .. Example::
            '#',
             'Date',
             'Time',
             'Temp',
             'Intensity',
             'Coupler Attached (LGR S/N: 10335619)',
             'Stopped (LGR S/N: 10335619)',
             'End Of File (LGR S/N: 10335619)'
       '''
       export_col = ['Date']
       export_col.append('Temp') if 'Temp' in col else None
       export_col.append('Intensity') if 'Intensity' in col else None
       data = self.data
       df = data.dropna(subset=export_col[1:])
       data = None

       df['Date'] = df.index
       df.set_index(keys='#', drop=True, inplace=True)
       df.index.rename('RecNum', inplace=True)

       t_exp = pd.datetime.now(tz=pytz.utc).strftime('%Y-%m-%d %H:%M')
       prog = __name__
       prog_v = __version__
       fname = self.filename
       gmt_orig = self.get_csv_GMT_offset(self.header)

       f = open(csvname, 'w')
       header_str = '%s processed on %s UTC by %s v%s. Orig. record GMT %.0f. Output file %s\n'%(fname, t_exp, prog, prog_v, gmt_orig, csvname)
       f.write(header_str)
       f.close()

       df.to_csv(csvname, columns=export_col, mode='a', date_format='%Y-%m-%d %H:%M')


[docs]    def set_data_GMT_offset(self, hr_offset):
        """
        Define time zone of DataFrame timestamps in offset from UTC/GMT

        :param hr_offset: floating point of time zone in hours difference from Greenwhich Mean Time
        """
        ts = self.data
        min_offset = hr_offset * 60
        gmt_offset = pytz.FixedOffset(min_offset)

        if ts.index.tz is None:
            self.data = ts.tz_localize(gmt_offset)
        else:
            self.data = ts.tz_convert(gmt_offset)


[docs]    def is_timezone_correct(self, tz):
        """
        Check the timezone in which data was recorded against the expected timezone

        :param tz: a timezone as number of hours offset from Greenwhich Mean Time
        :return: Boolean
        """
        #ts_str = str(tz)
        gmt = self.get_csv_GMT_offset(self.header)
        return True if tz == gmt else False


[docs]    def format_timezone(self, tz=-8):
        """
        Check that timezone is correct, and if not, adjust the time zone.

        :param tz: a timezone as number of hours offset from Greenwhich Mean Time
        """
        gmt_num = self.get_csv_GMT_offset(self.header)
        self.set_data_GMT_offset(gmt_num)
        if not self.is_timezone_correct(tz):
            self.set_data_GMT_offset(tz)


[docs]    def format_sync_timestep(self, n_min='5min'):
        """
        Sync timestamps to a defined measurement interval. Timestamps are increased to the next defined interval.

        :param n_min: str. keyword argument. Interval to round time stamps to. Default '5min'.

        .. Note::
            This uses the function ceil to round up to the next interval. The interval provided must match a known type
            and contain both a number and a letter such as '1D' to round up to the next whole day.

            See documentation for valid types [#]_

        .. Warning::
            This will change the index and timestamp of every record.

        .. [#] : https://pandas.pydata.org/pandas-docs/stable/timeseries.html#offset-aliases
        """

        df = self.data.index
        sync = df.ceil(n_min)
        self.data.index = sync


[docs]    def is_temp_celsius(self):
        """
        Read units definition from header and return true if units are celsius

        :return: Boolean. True if temperature is recorded in celsius.
        """
        units = self.get_csv_temp_unit(self.header)
        return 'C' == units[-1]


[docs]    def temp_F_to_C(self, temp):
        """
        Convert temperature records from Fahrenheit

        :param temp: a temperature value or list of temperature values in degrees fahrenheit.
        :return: a temperature value or list of temperature values in degrees celsius
        """
        return (temp-32)*5./9.


[docs]    def format_temp(self, col='Temp', unit='C'):
        """
        Format temperature records to desired units

        :param col: keyword argurment. str. Name of column containing temperature data. Defaults to 'Temp'
        :param unit: keyword argument. str defining desired unit. Default is 'C'
        """

        df = self.data

        if unit == 'C':
            df[col] = self.temp_F_to_C(df[col]) if not self.is_temp_celsius() else df[col]

        self.data = df


[docs]    def is_intensity_lux(self):
        """
        Read units definition from header and return True if units are Lux

        :return: Boolean. True if light intensity is recorded in Lux
        """
        units = self.get_csv_intensity_unit(self.header)
        return 'lux' == units[0].lower()


[docs]    def intensity_lumft2_to_lux(self, intensity):
        """
        Convert light intensity records from lumen ft-2 into Lux

        :param intensity: an intensity value or list of intensity values in lumen ft-2
        :return: an intensity or list of intensity values in Lux
        """

        return intensity*10.76391


[docs]    def format_intensity(self, col='Intensity', unit='Lux'):
        """
        Format light intensity records in desired units

        :param col: keyword argument. str. Name of column containing light intensity data. Defaults to 'Intensity'.
        :param unit: keyword argument. str defining desired units. Default is 'Lux' (SI)
        """

        df = self.data
        if unit.lower() == 'lux':
            df[col] = self.intensity_lumft2_to_lux(df[col]) if not self.is_intensity_lux() else df[col]

        self.data = df


[docs]    def format_QAQC_data(self, units='SI', tz=-8, tstep='5min'):
        """
        Reformat the data using basic QAQC for SI or US units and time zone consistency regardless of daylight savings.

        :param units: str. keyword argument. The desired system of units. Default is 'SI'.
        :param tz: flt. keyword argument. The desired time zone as an offset from Greenwich Mean Time. Default is -8 (PST)
        :param tstep: keyword argument. Interval to round time stamps to. Default '5min'.

        .. Note::
            tstep is input to the function :meth:`HOBOdata.format_sync_timestep()`. Valid types are listed there.
        """
        col = self.col
        if units.upper() == 'SI':
            self.format_temp(col='Temp', unit='C') if 'Temp' in col else None
            self.format_intensity(col='Intensity', unit='Lux') if 'Intensity' in col else None

        self.format_timezone(tz)

        # sync time to correct time intervals
        self.format_sync_timestep(tstep)


[docs]    def reformat_HOBO_csv(self, infname, outfname=None, units='SI', tz=-8, tstep='5min'):
        """
        Imports a csv file output by HoboWare software and checks for:

        * units
        * timezone
        * time sync (09:07 vs 09:05)

        File is converted to specified settings and exported to a GCE_ friendly format.

        :param infname: str. Filename to read
        :param outfname: str. Filename to ouput. Defaults to same as infname
        :param units: str. System of units desired. Defaults to SI
        :param tz: int or flt. Timezone as offset from GMT
        :param tstep: str. Time interval to sync to. Default is '5min'. See :meth:`HOBOdata.format_sync_timestep()`
         or [#]_ for valid formats.

        .. _GCE : https://gce-lter.marsci.uga.edu/public/im/tools/data_toolbox.htm
        .. [#] : https://pandas.pydata.org/pandas-docs/stable/timeseries.html#offset-aliases
        """
        self.load_csv_data(infname)
        self.format_QAQC_data(units=units, tz=tz, tstep=tstep)

        if outfname is None:
            csvname = infname.replace('.csv', '_reformat.csv')
        else:
            csvname = outfname

        self.export_to_GCE_csv(csvname)




if __name__ == "__main__":
    # TEST HOBO LOAD
    test = HOBOdata()
    test.load_csv_data('E:\workspace\sensors\\verify\hobo_tests\\557_2013_150.csv')

    x = HOBOdata()
    x.load_csv_data('E:\workspace\sensors/verify\hobo_tests\RS12_2015_180_1___test.csv')
    x.format_timezone(-8)
    x.format_temp()
    x.export_to_GCE_csv('E:\workspace\sensors/verify\hobo_tests\New_outtest.csv')
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  All modules for which code is available
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