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Dataset Metadata  

Dataset Name: CMO Weather Station Data 

Platform: Churchill Marine Observatory (CMO) Weather Tower

Instrument System: Campbell Scientific CR1000X-based meteorological station

Organization: Churchill Marine Observatory (CMO) in collaboration with the Centre for Earth 
observation Science (CEOS), University of Manitoba.

 

Document Control  

Version History  

Document Location  

A digital copy of this document can be found on the Churchill Marine Observatory CanWIN page.

License  

With the exception of the University of Manitoba brand, logo, and any images, this work is licensed 
under a Creative Commons Attribution (CC BY) 4.0 License.
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https://canwin-datahub.ad.umanitoba.ca/data/project/cmo-science-program


1. Overview  
This cookbook describes the workflow used to clean output files from the Churchill Marine 
Observatory weather tower. The workflow is applicable to six separate data tables (meta data, weather 
data, hourly, daily, monthly, and geo processioning data) which are output as .DAT files from the data 
logger program.

 

2. Raw or Input Data  
Raw files are in .DAT file format
Metadata row proceeding the header

Units row below the header row
Additional row for defining statistics parameters such as Min, Avg etc.

Measurements logged in different intervals depending on the table
Wind speed recorded in meters per second and kilometers per hour.

 

Example of CR1000XSeries__churchill_weather.dat  
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3. Workflow Summary  

3.1 Structural File Cleaning  
Remove metadata row above the header row
Merge header row and row containing units so that they are a single header row.

Remove row containing description of the statistics applied on the variables (the variable 
headers already contain this statistics term).

3.3 Quality Control  
Standardizing column names to ensure consistency and machine compatibility. Follows the 
Climate Forecast (CF) vocabulary.
Convert timetamps to datetime

Ensure timestamps are formatted in ISO (YYYY-MM_DDTHH:MM:SS)

3.4 Quick Template for Scripting  
Read file
Drop metadata row

Merge header + units
Drop statistics row

Rename columns
Convert timestamp

Validate ranges (if available)
Export CSV
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Original Name Name used in final files Measurement Type/ Statistic Units

TIMESTAMP date_and_time   UTC

RECORD record   index

BV_BP_Avg barometric_pressure_avg_kPa Avg kPa

FluxDens_W_Avg flux_density_avg_w_m2 Avg W/m2

PAR_umol_Avg photosynthetically_active_radiation_avg_umol_m2_s Avg umol/m^2/s

AirTC_Avg air_temperature_avg_deg_c Avg °C

RH relative_humidity_percent   %

WS_kmh_S_WVT wind_speed_km_h
Mean wind speed (WVc - wind vector
calculation)

km/h

WindDir_D1_WVT wind_direction_deg
Unit vector mean wind direction (WVc –
wind vector calculation)

deg

WindDir_SD1_WVT wind_direction_std_deg
Standard deviation of wind direction
(WVc – wind vector calculation)

deg

HI_C_Avg heat_index_deg_c Avg °C

WC_C_Avg wind_chill_deg_c Avg °C

TdC_Avg dew_point_temperature_deg_c Avg °C

4. Variable Transformations  
This section documents how variables change from raw to processed form.

Table 4.1. Variable Transformations  

 

Note

WVT variables are produced by the Campbell Scientific WindVector instruction, which calculates 
vector-averaged wind speed, vector-averaged wind direction, and the standard deviation of wind 
direction.
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5. Output Files  

5.1 Processed File Structure  

A single raw DAT file that follows this workflow produces one clean CSV file containing:

Structurally cleaned file that is analysis ready

Standardized variable names 

5.2 File Location  

Cleaned output files can be found on the CMO Weather Station CanWIN page. 
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