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Declarative Attributes

Gridded Data

e data
* time
e field
e |evel

Contours

* linecolor
* linestyle
* |inewidth
 clabels

e contours

Filled-Contours

 colormap

e colorbar
e contours
e clabels

* image_range

Images

e colorbar
 colormap
* image_range

Barbs

barblength
e skip
* pivot
e color
e earth_relative

Map Elements

e area
* layout

* layers

* plots

* projection

e title

Panel Elements
* panels

* sjze

e show

e save
Observations
 data

e fields

e time

* time window

e colors

* |ocations
 formats

e vector fielc

e vector field length
e vector field color

* reduce_points

Synoptic-Dynamic Maps Made Easy
Using MetPy and Jupyter Notebooks

In [1]: import matplotlib.pyplot as plt
plt.rcParams['font.size’] = 18

from datetime import datetime

import metpy.plots as mpplots
from metpy.units import units
import xarray as xr

# Set date for desired dataset
date = datetime(2012, 10, 31, 12)

# Open dataset from NCEI
ds = xr.open_dataset(f'https://www.ncei.noaa.gov/thredds/dodsC/gfs-g4-anl-files/
f{date:%Y%m}/{date:%Y%m%d}/gfsanl_4 {date:%Y%m%d} {date:%H}00 000.grb2').metpy.parse cf()

# Subset Data to be just over CONUS
ds_us = ds.sel(lon=slice(360-150, 360-50), lat=slice(65, 20))

# Set Contour Plot Parameters

contour = mpplots.ContourPlot()
contour.data = ds_us

contour.time = date

contour field = 'Geopotential _height isobaric’
contour.level = 850 * units.hPa
contour.linecolor = 'black'

contour linestyle = '-'

contour.linewidth = 2

contour.clabels = True

contour.contours = list(range(0, 20000, 30))

850 hectopascal GFS Geopotential Heights and Temperature at 2012-10-31 12:00:00
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# Set Color-filled Contour Parameters
cfill = mpplots.FilledContourPlot()
cfill.data = ds_us

cfill.time = date

cfill.field = Temperature_isobaric'
cfill.level = 850 * units.hPa
cfill.contours = list(range(233, 314, 2))
cfill.colormap = 'coolwarm’
cfill.colorbar = 'horizontal'

# Panel for plot with Map features

panel = mpplots.MapPanel()

panel.layout = (1, 1, 1)

panel.area = (-124, -72, 24, 53)

panel.projection = 'lcc'

panel.layers = ['coastline’, 'borders’, 'states’]

panel title = f'{cfill.level} GFS Geopotential Heights and Temperature at {date}'
panel.plots = [cfill, contour]

# Bringing it all together

pc = mpplots.PanelContainer()
pc.size = (24, 22)

pc.panels = [panel]

pc.save(f'850 hPa declarative example.png’, dpi=150, bbox inches="tight')
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Examples

wind_speed@300 hectopascal,
Geopotential_height_isobaric@300 hectopascal,
u-component_of wind_isobaric and v-component_of_wind_isobaric@300 hectopascal
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500 hectopascal GFS Geopotential Heights and Absolute Vorticity at 2012-10-31 12:00:00
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temperature and dewpoint and height@500 hectopascal
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