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DART – The Data Assimilation 
Research Testbed

• What is Data Assimilation?
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… to produce an analysis.

+

- Observations combined with a Model forecast…
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Existing DART 
diagnostic tools are:
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• Visually informative

• Highly configurable  
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Existing DART diagnostic tools are:

$$$
Solution: Python GUIs

MATLAB functions
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Making the GUIs: Visuals
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Selection BoxesToggle ButtonCanvas

Tkinter
• Standard GUI 

toolkit for 
Python

• Uses widgets
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• Python’s standard 
plotting library

• 2D and 3D functionality
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Making the GUIs: Visuals

Image Toolbar Color bar

• Plot geospatial data

• Map creation
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Making the GUIs: Data Processing

has native netCDF, Matplotlib, and 
cartopy support, BUT it is best-suited for 
uniformly gridded datasets (most model output)
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This is the shape of an 
observation dataset:

And this is the shape of 
my data structure:

Luckily, we have 
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Observation Space Diagnostics
• Observation values and 

quality control 
information come from 
DART observation 
sequence files

• Two map GUIs: 2D and 
3D

- Each have extra useful 
traits
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Observation Space Diagnostics

• Dart’s obs_diag
function produces 
metrics of DART’s 
effectiveness

• Two GUIs for charting 
success metrics: 
Vertical Profile and 
Time Series
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State Space Diagnostics
• Want to compare model state before and after DART
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Future Work

• More selection options: more success metrics, view 
different ensemble members

• Make data filtration more flexible

• Add support for plotting irregularly gridded state-
space geometries (MPAS)

• Add resizing capabilities

• Add more metadata to plots 
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