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Abstract

Kamodo is an official NASA open source python software package that functionalizes diverse datasets from models and obser-
vations in a consistent way, enabling advanced scientific analysis and visualization with simplistic syntax. Here we demonstrate
this ability using several ITM models available through the Community Coordinated Modeling Center (CCMC). Users can
now interact directly with model outputs, and satellites can be virtually flown through model output to allow many types of
model/model and data/model comparisons. We will also provide information about significant updates and improvements to
Kamodo and future plans.

The core of Kamodo is supported by Ensemble Government Services and is available here:
https://github.com/EnsembleGovServices/kamodo-core

The CCMC Kamodo package supports many model and data sources and adds unique functionality. Many sample workflows
are freely available on CCMC’s Kamodo Github page for the community to adapt to their own uses. We invite the community
to use these workflows and to contribute their own to share. The CCMC Kamodo is available here:

https://github.com/nasa/Kamodo
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other CCMC capabilities.

SuperDARN equ: SuperDARN equal area grid output

(CCMC). Users can now interact directly ~_ ADELPHI: Coming soon
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kamodo _object ctipe
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updates and improvements to Kamodo

team management.
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Reference DOls: time four day period. At the bottom of the plot is a time slider to select the for any coordinate grid that changes with time or is irregular.
e Kamodo (core): : This structure is being used to implement a custom interpolator - :
10.21105/joss.04053 Satellite Constellation Mission Planning Tool: Irregular Constellations day to display. written in C for the SWMF magnetosphere output (see SH42E- O?en S.Clen(;e .d . q
. . . . . ([ ]
+  CCMC’s Kamodo Flythrough: Kamodo has developed a tool to assist satellite constellation mission GOES-13 position extracted from run GEM_CEDAR_082015_3 2338) mproving code ocumentatlon an
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Note:

If you find an issue with the software,
please report it on our GitHub. For
collaboration, please email
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file = se ;'.patter‘r;_files[key][i] file = self.pattern_files[key][1i]
140 data = array(cdf_data.variables[gvar]) data = array(cdf_data.variables[gvar])
df_data.cl lat = array(cdf_data.variables[ 'Lat’']) - .
c“_a P cdf_data.close() Ka mOdo core.
B_y: 44.16 120 # data wrangling all done le conversi
B_z: 60.66 define and register the interpolators coord_list = [coord_dict['lon']['data’], lat]
_12- -21- self.variables[varname], fill value=NaN) ° B
2006-12-15 14:21:26 [\ S o inters Code free interfaces
Normal (G|TM model) i, lilj.Functionalize_Datasé%(
self, coord_dict, varname, self.variables[varname], ° EXplOrIng CommerC|a| appllcathnS
func_default="custom")
Custom (SuperDARN model)

cdf_data = Dataset(file) cdf_data = Dataset(file)
data
one in the file conversion step
define ors : : . * Cross language interfaces on cloud
B: 89.71nT [f = RU.Functionalize Dataset(self, coord_dict, varname, interp = RU.rgiND(coord_list, data, bounds_error=False,
80 interp_flag=1, func=func) ) . N e o . . 'f r]
Migrating from Python 3.7 to 3.11
gridded_int, coord_str, interp_flag=1, func=func,
* Bug fixes

darren.dezeeuw@nasa.gov. in Kamodo. 100 0 100
Lon[deg] T —— Other changes include a faster and more accurate pressure level
The reconstructed TEC (total electron content) for the DMSPF15, DMSPF16, DMSPF17, and . | . | inversion; simpler, more flexible code structure; and the removal E-'-.-f:.:lim
4 DMSPF18. The TEC data at each trajectory location is interpolated from WAM-IPE data ranging 2006-12-13 2006-12-14 2006-12-15 2006-12-16 . . . . . ’-.""‘h
of file directory searches for all except the first execution per file -'.-..b} '
GEt CCMC S from March 16-20 of 2013 during a geomagnetic storm. The data were reconstructed on a y P P Get Ka mOd O- r;‘- J:.

on the plot indicate a longitude-latitude location that was not sampled by the constellation. They can be zoomed, rotated, and saved as desired. upcoming paper in ASR for more details.

longitude-latitude grid with a grid resolution of 4° by 2° for all time values. Empty grid locations Note that all of the figures shown are using Plotly and are full interactive. directory (now less expensive to run on the cloud). See our f';E, T
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