An easy-to-use visualization framework for earth system models.
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Visualization in Earth System Science
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Current visualization methods
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import cartopy.crs as ccrs ‘o T=1uoye)_banisitenos ,(€f o Ssorad
import cartopy.feature as cfeature

import matplotli.b pyplot as plt

import numpy as np

import scipy. ndlmage as ndimage

import xarray as x|

A HE

from metpy.chook import get_test_data
from metpy.plots import add_metpy_logo

cers.LambertConformal(central_longitude=-100

> Current tools are limited by

0, central_latitude=45.0)

# Function used to create the map subplots

def plot_background(ax)
x.set_extent([235., 290., 20., 55.1)

ax.add_feature(cfeature. COASTLINE. with_scale('56n'), linewidth=0.5)

ax.add_feature(cfeature.STATES, linewidth=0

ax.add_feature(cfeature.BORDERS, linewidth=0.5)

return ax

# Combine 10 latitude and longitude:

Ton_2d, lat_2d

0a 2  grid of locatio
= np.meshgrid(ds['lon'], ds[' t'])
# Pull out the data
vort_500 = ds['vort_500'] [0]
surface_temp = ds[* rnmn‘][i‘]
precip_water

Requires writing
code and knowledge
of scripts

(R
precip_y

dsqe
ter
winds_300

= Sgesr temp metpy. convert_units('degF')
pre

asizmnot esulev.(
cip_water.metpy. convert_units( ' inches')
winds_300. metpy. convert_units('knots'

# Smooth the height dat
heights_300
heights_500

Complex interfaces

S00:15 108 vieunds? 8
ndimage. gaussian_filter(ds[*heights_300'1[0], sigm
ndimage. gaussian_filter(ds["height

500" [0], sig

import vcs, cdns2
import os
import cdat_info

downl. ple_data_fil

c is the root obj
LGS © TEnest

cdns_file = cdns2.open(os.path. join(cdat_info.get
# We'll pull a variabl,

clt_variable =

anpledata_path(),
out of the netCDF file
e = cdms_file("clt")

clt.nc"))

# And then we'll plot it using the defau method (a boxfill) and the default t
ves_canvas.plot(clt_variable)

# To output to a .png file, you can jt

# v png("clt.png")

1t graphics

ves_canvas.plot(clt_variable)
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ython PlotCommonFields_GEOS-GMI.py -c¢ GEOSctm_GMI.tavg24_3d_dac_Nv.monthly.200408.nc4
g gmic_HindcastMR2V2-GMIctm_2004_aug.amonthly.nc -r 0 -d 202008 -n PBS_NODEFILE -p 12 -s
const_labels -v const -t Q




Current visualization methods
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import cartopy.crs as cc

import cartopy.feature as cfeature
import matplotlib.pyplot as plt
import numpy as

_bontertanos
import scipy.ndimage as ndimage
import xarray as xi

(Dosmedstes

from metpy.chook import get_test_data e
from metpy.plots import add_metpy_logo
= = crs
> Current tools are limited by:
[}

(ownT=qu_sbiztpir
ccrs. LambertConformal(central_longitude=-100.0, central_latitude=45.0)
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# Function used to create the map subplots
def plot_background(ax):
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ax.set_extent([235., 290., 20., 55. (ounT=qu_sbiz1dpia
ax.add_feature(cfeature. COASTLINE.with_scale('50n’), linewidt [
ax.add_feature(cfeature.STATES, Llinewidth=0.5)
ax.add_feature(cfeature.BORDERS, linewidth=0.5)
return ax

#

Combine 1D lai
Ton_2« 2

>)Ssds)>. (113206
£5_s02. (1] JeLixs

tude and longi nto a 2D grid of locations
= np.meshgrid(ds['lon'], ds['lat'l)

# Pull out the data

Yarsis_soz.

d1ol0:
# Do unit conversions to

3 J ansT 556
o ' {TIIHMIAHAT 3:
s['vort_500'] [0]
te = [*temp'][@]
precip_water = ds['precip_water'][0] i
winds_300 = inds_300'] [0] Ta
4 . \1.6=bsq_d ,.0=beq_w) 2b6q_3uo)
what we wish to plot . "
H HriH vort_500 = vort_500 * le5
equires writin SUrface. tem  Zurface.cen.netpy.canvert unies(
of scripts

(61924
oft

egF ')
precip_water.metpy.convert_units (' inche
winds_300 = winds_300.metpy. convert_units('knots')
inport v
import os

import cdat_info

“omistse.sb. 0] [ onis ']
# Smooth the height dat

. cdns2 heights_300 = ndimage.gaussian_filter(ds['heights_

heights_500 = ndimage.gaussian_filter(ds[heights_

Complex interfaces

ves_canvas.plot(clt_y

Other key limitations:

Rigid frameworks

python PlotCommonFields_GEOS-GMIl.py -c GEOSctm_GMI.tavg24_3d_dac_Nv.monthly.200408.nc4 - that are dlﬁlCUIt to
g gmic_HindcastMR2V2-GMIctm_2004_aug.amonthly.nc -r 0 -d 202008 -n PBS_NODEFILE -p 12 -s

Model specific
or not able to deal
const_labels -v const -t Q W|th mUItlpIe data

formats

extend or adapt to
changing
requirements
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Two tools
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exploration w/ recently spun up
Model agnostic highly interactive model
plotting

Portable Comparing model

results w/
benchmark runs
or reanalysis data

HPC friendly

YAML based configuration
Support multiple data sources
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Model agnostic highly interactive model
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Portable Comparing model

results w/
benchmark runs
or reanalysis data

HPC friendly

Can diagnose models
earlier (run time) and
more often.
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Open source
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E EVIZ @ ASTG > Visualization > EVIZ

@ Project information

EVIZ ®
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Current release: v0.2.2
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Welcome to EViz's documentation page!

This documentation describes the EViz project.
. - EViz consists of two Python-based visualization libraries, eViz and iViz, that can process a variety of
I re p o a n o c u m e n a I o n model generated output and produce a corresponding variety of diagnostic plots.
This page includes a quickstart guide describing installation and supported datasets. The eViz and
h O S te d o n S M ‘ E iViz sections describe use cases for eViz and iViz respectively, including all the supported Earth
_ system models for which configurations are available. Finally, the EViz API section show in-depth

information on all modules, classes, and functions within EViz.

CONTENTS:
Contents:
Quick Start

eViz: a map-generating tool e Quick Start

iViz: the interactive tool o Installation

EViz API o Sample data
o JupyterHub

https://astg.pages.smce.nasa.gov/visualization/eviz/
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Setup and use on a MMIAC

git clone https://git.smce.nasa.gov/astg/visualization/eviz.git
cd eviz
conda env create —f cicd/environment.yaml|

conda activate viz

python eviz.py —s ccm SO0 e R=E B>V mia

oo 1 inputs:
python IVIZpy —S CcCn g - game{ {Users/ccruz/data/ccm/tavgz4_3d_dat_Np.monthly.clim.JJA.nc4
o_plot:
{ J 4 co_25: xy
! 5 aoa: yz
6

CCM data source

Note: YAML files need to be configured before
running eviz.py




Setup and use on DISCOVER

To use your own code base:

git clone https://git.smce.nasa.gov/astg/visualization/eviz.git
cd eviz

module load anaconda

conda activate viz

python eviz.py —s ccm

YAML files are already configured to
visualize sample data
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To use iViz on DISCOVER first log in to JupyterHub

* https://jh-discover.nccs.nasa.gov/

* Open up a notebook and select the viz kernel

» File Edit View Run Kernel Tabs Settings Help

(W Untitled.ipynb e |+
B + X O [ » m C » Code v B

from src.lib.iviz_base import Iviz

I [ 1: dviz = Iviz()

iviz.make_notebook(s="'ccm')

0 2 {8 Python [conda env:viz] | Idle Mode: Command & Ln2, Col 28 Untitled.ipynb

YAML files are already configured to
visualize sample data




For more information, please visit the Eviz documentation page
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Welcome to EViz's documentation page!

This documentation describes the EViz project.

EViz consists of two Python-based visualization libraries, eViz and iViz, that can process a variety of
model generated output and produce a corresponding variety of diagnostic plots.

This page includes a quickstart guide describing installation and supported datasets. The eViz and
iViz sections describe use cases for eViz and iViz respectively, including all the supported Earth

— system models for which configurations are available. Finally, the EViz API section show in-depth

information on all modules, classes, and functions within EViz.

CONTENTS:
Contents:
Quick Start

eViz: a map-generating tool e Quick Start
iViz: the interactive tool o Installation
EViz API o Sample data

o JupyterHub

https://astg.pages.smce.nasa.gov/visualization/eviz/
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