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DATA ASSIMILATION

What is Data Assimilation?

- Observations statistically combined with Model
Forecast to produce an analysis

- Widely used in numerical weather prediction

Model of the
atmosphere,
ocean, land and
ice,...
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Figure 2: Weather Observations. Japan Meteorological Agency.
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DATA ASSIMILATION RESEARCH TESTBED (DART)

DART is a data assimilation open-source software
developed by DAReS, NCAR

DART provides modelers and observational scientists
with powerful DA tools that are easy to implement and
customize
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Figure 3: Brightness Temperature Difference within the Mars
atmosphere. DART, WRF, MARS.



MOTIVATION — DATABASE PROBLEM

- DART currently stores
observation information
in obs sequence files.

~ Pros: contains exactly
needed information,
supports extensible
metadata

— Cons: difficult to query,
non-standard

obs_sequence
obs_kind_definitions
7
10 ADCP_U_CURRENT_COMPONENT
11 ADCP_V_CURRENT_COMPONENT
16 DRIFTER_U_CURRENT_COMPONENT
17 DRIFTER_V_CURRENT_COMPONENT
23 GLIDER_TEMPERATURE
29 SATELLITE_INFRARED_SST

0 SA SSH
num_obs: 55950 o
observation
QC value
irst:

559502

last: 559502

0BS 1

-0.176900000000000
1.00000000000000

1 2 -

observation value

QC value

- linked list information

obdef

loc3d
4.62424 0.32550 0.00000 -1

kind

type of location metadata

30
3600 144270
2.500000000000000E-003

30 == SATELLITE_SSH (from
observation time (seconds, d
observation error variance

longitude latitude level vertical.

g

OBS 2
-0.177600000000000
1.00000000000000
1 3 -1

f
loc3d
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kind
30
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2.500000000000000E-003

Figure 4: obs sequence file structure.



MOTIVATION - VISUALIZATION INFRASTRUCTURE

U_WIND COMPONENT FROM AIRCRAFTS
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SOLUTION — NETCDF CONVERTER

Convert to standard netCDF with types:
Fortran & Python scripts extensible Metadata;

dimensions:
- Preserve point-data structure obs ;
variables:
time (obs) ;
lat (obs) ;
lon (ocbs) ;
vert (obs) ;
salinity (obs) ;
Metadata (obs) ;
// global attributes
groups: dummy {
obs id = 0,2,3...
// attributes

netCDF file structure



SOLUTION — NETCDF CONVERTER

Convert to standard netCDF with types:
Fortran & Python scripts extensible Metadata;

dimensions:
- Preserve point-data structure obs ;
. variables:
- Support extensible metadata time (obs) ;
with varying-length variables lat (obs)
lon (obs) ;

vert (obs) ;

salinity (obs) ;
Fixed-length et —— Metadata (obs) ;
arrays HER // global attributes

BEERERE groups: dummy {

obs id = 0,2,3...
// attributes

] | } netCDF file structure
arrays ...-.

Varying-length



SOLUTION — NETCDF CONVERTER

Convert to standard netCDF with types:
Fortran & Python scripts extensible Metadata;

dimensions:
- Preserve point-data structure obs ;
. variables:

- Support extensible metadata time (obs) ;

with varying-length variables lat (obs)

] lon (obs) ;

- Support for data subsets with vert (obs) :

netCDF groups salinity (obs) ;

Metadata (obs) ;
// global attributes
groups: dummy {
obs id = 0,2,3...
// attributes

netCDF file structure



SOLUTION — NETCDF CONVERTER

Convert to standard netCDF with types:
Fortran & Python scripts extensible Metadata;

dimensions:
- Preserve point-data structure obs ;
. variables:
- Support extensible metadata time (obs) ;
with varying-length variables lat (obs)
] lon (obs) ;
- Support for data subsets with vert (obs) :
netCDF groups salinity (obs) ;
Metadata (obs) ;
- Follow netCDF metadata // global attributes
standards (CF Convention) groups: dummy {

obs id = 0,2,3...
// attributes

netCDF file structure



SOLUTION — GRAPHICAL USER INTERFACE (GUI)

Frontend: Built with Qt, a cross-platform software
development environment

GUI pros:

- Requires no programming languages
- Free

- Mac/Linux compatible

| JON . DART Viewer

DART Viewer Applications



SOLUTION — GRAPHICAL USER INTERFACE (GUI)
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SOLUTION — GRAPHICAL USER INTERFACE (GUI)
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SOLUTION — GRAPHICAL USER INTERFACE (GUI)
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SOLUTION — GRAPHICAL USER INTERFACE (GUI)
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SOLUTION — GRAPHICAL USER INTERFACE (GUI)
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SOLUTION — GRAPHICAL USER INTERFACE (GUI)
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SOLUTION — GRAPHICAL USER INTERFACE (GUI)
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SOLUTION — GRAPHICAL USER INTERFACE (GUI)

N \ialhiias Timma Qariac

Contents
Distribution of DART Quality Control Values

7

6 |
w .
S 5 1ean e
o d
>4 e
O pread I !
g3 rer_1 -
— iember_1 h
% 2 er_2
Q vidCIntos v

! gk ) > =n;
0 100 200 300 ) "
# € > +Q =B 9. |

| Screen Recording

0 o> EO X0 DD ) (X Q BT

07-01 03 07-01 04 07-01 05 07-01 06 07-01 07 07-01 08 07-01 09 .
. i w

ﬂ 6 * ‘*‘ Q E ‘ Screen Recording

@) Remote Dit - 2019-07...8.06 AM
Parent Groups

Tags /Colors/Purple

@® Red /Manufacturey.

Orange

Yellow




SOLUTION — GRAPHICAL USER INTERFACE (GUI)

Python Backend ses
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FUTURE WORK

- Automated testing capabilities
- Customizable plots
- More intuitive interface
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