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What are Grids?
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Step #1: 
Apply Standard Map Projection
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Step #2: 
Graph Paper
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Step #3: 
Many Options
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• Mercator
• mercator Nx Ny lat_ll lon_ll lat_ur lon_ur

• Polar Stereographic
• stereo Nx Ny lat_ll lon_ll lon_orient D_km R_km lat_scale

N|S
• Lambert Conformal

• lambert Nx Ny lat_ll lon_ll lon_orient D_km R_km
standard_parallel_1 [standard_parallel_2] N|S

• Lat/Lon
• a.k.a: Plate Caree or Cyclindrical Equidistant
• latlon Nx Ny lat_ll lon_ll delta_lat delta_lon

• Rotated Lat/Lon
• rotlatlon Nx Ny lat_ll lon_ll delta_lat delta_lon true_lat

true_lon aux_rot

Supported Projections
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Distortion
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Satellite Raster Geometry
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Gridded File Formats
• GRIB1 and GRIB2

• Uses embedded GRIB1 and GRIB2 tables.
• Use $MET_GRIB_TABLES to customize.
• Configure with “--enable-grib2”

• NetCDF
• Output created by other MET tool.
• Output of the wrf-interp utility.
• Climate Forecast (CF) convention (details to follow).

• Use “file_type” config option to explicitly specify.
• e.g. file_type = NETCDF_NCCF;
• GRIB1, GRIB2, NETCDF_MET, NETCDF_PINT, 

NETCDF_NCCF
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• Recommend CF-Compliance
• http://cfconventions.org/
• Time variable and dimension.
• Forecast reference time.
• Data for each variable.
• Grid definition.
• ”Projection” attribute.

NetCDF Input to MET

netcdf gtg_obs_forecast.20130404.i12.f06 {
dimensions:

y = 337 ;
x = 451 ;
z = 51 ;
name_len = 32 ;
time = 1 ;

variables:
int grid_mapping ;

grid_mapping:grid_mapping_name = "lambert_conformal_conic" ;
grid_mapping:standard_parallel = 25. ;
grid_mapping:longitude_of_central_meridian = -95. ;
grid_mapping:latitude_of_projection_origin = 25. ;
grid_mapping:false_easting = 0 ;
grid_mapping:false_northing = 0 ;
grid_mapping:GRIB_earth_shape = "spherical" ;
grid_mapping:GRIB_earth_shape_code = 0 ;

http://cfconventions.org/
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NetCDF Input to MET
double time(time) ;

time:long_name = "forecast time" ;
time:units = "seconds since 1970-1-1" ;
time:axis = "T" ;

double forecast_reference_time ;
forecast_reference_time:long_name = "reference time" ;
forecast_reference_time:units = "seconds since 1970-1-1" ;

int forecast_period ;
forecast_period:units = "seconds" ;

double x(x) ;
x:standard_name = "projection_x_coordinate" ;
x:units = "m" ;
x:grid_spacing = "13545.087 m" ;
x:axis = "X" ;

double y(y) ;
y:standard_name = "projection_y_coordinate" ;
y:units = "m" ;
y:grid_spacing = "13545.087 m" ;
y:axis = "Y" ;

double lat(y, x) ;
lat:units = "degrees_north" ;
lat:long_name = "latitude coordinate" ;
lat:standard_name = "latitude" ;
lat:_CoordinateAxisType = "Lat" ;

double lon(y, x) ;
lon:units = "degrees_east" ;
lon:long_name = "longitude coordinate" ;
lon:standard_name = "longitude" ;
lon:_CoordinateAxisType = "Lon" ;

double z(z) ;
z:standard_name = "altitude" ;
z:long_name = "flight_level" ;
z:units = "feet" ;
z:positive = "up" ;
z:axis = "Z" ;

int field_id ;
field_id:long_name = "field indentification number" ;

char field_name(name_len) ;
field_name:long_name = "field name" ;

float edr(time, z, y, x) ;
edr:units = "m^(2/3) s^-1" ;
edr:long_name = "Eddy dissipation rate" ;
edr:coordinates = "lat lon" ;
edr:_FillValue = -9999.f ;
edr:grid_mapping = "grid_mapping" ;

// global attributes:
:Conventions = "CF-1.4" ;
:Originating_center = "NCAR" ;
:Product_Status = "Experimental Products" ;
:Product_Type = "Forecast/Uninitialized Analysis" ;
:DataType = "GRID" ;
:DatasetLocation = "" ;

}
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https://dtcenter.org/community-code/model-
evaluation-tools-met/sample-analysis-scripts

Python Embedding Example

https://dtcenter.org/community-code/model-evaluation-tools-met/sample-analysis-scripts
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PYTHON_NUMPY

0.015

3.205

6.395

9.584

12.774

15.964

19.154

22.344

25.534

plot_data_plane PYTHON_NUMPY wind_z10.ps
'name="read_NRL_binary.py
wndspd_zht_0010.0_0000.0_glob360x181_2016122412_01200000_fcstfld";'

Python Embedding Example

https://dtcenter.org/sites/default/files/community-code/met/python-scripts/wind_z10.ps
https://dtcenter.org/sites/default/files/community-code/met/python-scripts/read_NRL_binary.py.txt
https://dtcenter.org/sites/default/files/community-code/met/python-scripts/wndspd_zht_0010.0_0000.0_glob360x181_2016122412_01200000_fcstfld
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• Increased Python Embedding
• Pass multiple fields of data in memory (e.g. 

Ensemble-Stat, Series-Analysis, MTD)
• Pass point observations in memory using pandas 

data frame.
• Extending Python with MET to enable Python to 

call MET functions.
• Increased use of Python data libs.
• Increased use of Python data analysis.
• Increased use of Python graphics.

Future Python Work


