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An Introduction to NCAR’s Data Assimilation

Report to DAI Scientific Review Pan
24 September, 2004

“DAI aims to create and lead a research commun
where individuals benefit from sharing ideas, meth
ware tools as well as access to a data assimilation

“With a carefully controlled but rapid expansion of
sible for NCAR to be recognized as a leader in res
within 3 years (FY07).”

Summary: On track, so far...
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History of DAI: Organization
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Goals: DAI will provide:

1. A data assimilation community within NCAR to produce le
provide focus to disparate efforts;
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Goals: DAI will provide:

1. A data assimilation community within NCAR to produce le
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Data Assimilation Research Testbed (DART);

3. A mechanism for data assimilation research collaboration 
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Goals: DAI will provide:

1. A data assimilation community within NCAR to produce le
provide focus to disparate efforts;

2. A software environment for supporting data assimilation re
Data Assimilation Research Testbed (DART);

3. A mechanism for data assimilation research collaboration 
partners from universities and government research labs;
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Goals: DAI will provide:

1. A data assimilation community within NCAR to produce le
provide focus to disparate efforts;

2. A software environment for supporting data assimilation re
Data Assimilation Research Testbed (DART);

3. A mechanism for data assimilation research collaboration 
partners from universities and government research labs;

4. Software tools for use in undergraduate and graduate edu

5. Basic research and implementation support for ‘operationa
NCAR and outside.
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CGD, CCSM
Ensemble Filter
for CAM

NCEP, Devel.
Division

Ensemble filter
for MRF
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DAI Core Activities

DAI Principal Scientists (Nychka,
Snyder, Tribbia, Anderson)
and Core Staff

AffiliateAffiliated

External ExteCollabo

Scient
Scientist(s)

Collaborator(s
)

MMM, WRF
Development
Team, Ensemble
Filter for WRF

MIT Atmos.
Sciences

DA for Rotating
Annulus

Goal: Identify set
of meaningful
internal and exter-
nal collaborations.

DAI Strategic Approach:
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DAI Provides:
Expertise on Assim. Methodologie
Software Infrastructure (DART)
Basic Research Support
Support for Core Scientists and S

Collaborator Provides:
Expertise on particular application
Model or observational data sets
Affiliated scientists with expertise on application

DAI: Strategic Ap
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History of DAI: Funding

S
ep

. ‘
01

S
ep

. ‘
02

S
ep

. ‘
03

Anderson funded by NOAA

FY01 Carryover, $67K

FY02: $370K

FY03: $700K

FY0

Funde
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History of DAI: Personnel
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Nychka, Snyder, Tribbia (1/6)

Anderson

Tim Hoar (50%)

Steve Aulenbach

Bill Skamarock, then Dale 

Kevin Rae

Alain Caya

Hui Liu (

Tom



, ensemble filters
tional/filters

 radar assim.
iagnostics, ...

g system design
 data, GPS
osphere assim.

filtering
ilation

 filters, WRF assim.
 prediction
__________________

d personnel plans
level
/home/jla/dart/dai_panel/talks/jla1.fm September 16, 2004

Current DAI funded staffing (FY04)

Jeff Anderson (funded separately) Software
Dale Barker (25%) WRF varia
Alain Caya WRF filter,
Tim Hoar (50%) Software, d
Shree Khare (housing) Observin
Hui Liu Observation
Tomoko Matsuo (25%) Middle atm
Doug Nychka (1/6) Statistics, 
Kevin Raeder CAM assim
Chris Snyder (1/6) Ensemble
Joe Tribbia (1/6) Stochastic
________________________________________
No guidance on FY05 budget so far, so no detaile
Current budget will not sustain current personnel 
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Selected DAI Supported Publications from 20

1) Anderson, J. L., 2004: A scalable least squares implem
man) filters. J. Atmos. Ocean Technology-A, submitted.

2) Anderson, J. L., B. Wyman, S. Zhang and T. Hoar, 2004
pressure observations using an ensemble filter in an idea
diction system. J. Atmos. Sci., submitted.

3) Anderson, J. L., 2004: A hierarchical ensemble filter for 
Weather Review, submitted.

4) Bengtsson, T., C. Snyder, and D. Nychka, 2004: Toward
for high dimensional systems. J. Geophys. Res., accept

5) Tribbia, J. J., and D. P. Baumhefner, 2004: Scale interac
dictability: An updated perspective. Monthly Weather Re

6) Zhang, F., C. Snyder, and J. Sun, 2004: Impacts of initia
on convective-scale data assimilation with an ensemble 
Weather Review, accepted.
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1, 1663--1677, 2003.
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Selected Publications from 2003-04 (cont.)
7) Anderson, J. L., “A local least squares framework for en

Weather Review, 131, 634-642, 2003.

8) Tippett, M. K., J. L. Anderson, C. H. Bishop, T. M. Hami
“Ensemble square root filters,”Monthly Weather Review, 131,

9) Zhang, S. and J. L. Anderson, “Impact of spatially and t
of error covariance on assimilation in a simple atmosphe
126-147, 2003.

10)Snyder, C. and F. Zhang, “Assimilation of simulated Do
with an ensemble Kalman filter,”Monthly Weather Review, 13
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October, 2004

Systems Laboratory)
ng Division (SCD)

cientists will change
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Institute for Mathematical Applications in the Geo

IMAGe will start with NCAR’s reorganization on 1 

IMAGe part of CISL (Computation and Information
CISL dominated by current Scientific Computi

DAI will be one ‘section’ of IMAGe along with
Geophysical Statistics Program (GSP)
Geophysical Turbulence Program (GTP)

Unclear how affiliations of individual participating s
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Ensemble filters are an essential part of ou

So...Chris Snyder will give an overview of en


