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Mailing Address: Institute for Mathematics Applied to Geiesices (IMAGe)
National Center for Atmospheric Research (NCAR)
1850 Table Mesa Drive, Boulder, CO 80305

Phone (work): (303) 497 1811, Fax: (303) 497 1286

E-mail: rnai r @Qcar. edu

WWW: www.image.ucar.edu/staff/rnair/
Education

Ph.D. (Numerical Weather Prediction) Indian Institute etfinology (IIT), Kharagpur (India), 1994
M.Tech. (Atmospheric Sciences) Indian Institute of Tedbgy (IIT), Kharagpur (India), 1988
M.Sc. (Mathematics) Calicut University (India), 1984

Professional Appointments
e 5/2009 - Present: Scientist-11l, National Center for Atiplosric Research (NCAR).
e 5/2005 - 5/2009: Scientist-1I, National Center for Atmosph Research (NCAR).
e 5/2002 - 5/2005: Scientist-1, National Center for Atmosph&esearch (NCAR).

e 5/2009 - Present: Adjunct Associate Professor, DepartroeiMarine, Earth and Atmo-
spheric Science (MEAS), North Carolina State UniversitC ®U), Raleigh, USA.

e 11/1999 - 5/2002, Visiting Asst. Professor at Departmentathematics, North Carolina
State University (NCSU), Raleigh; Postdoctoral reseanibngist, Dept. of Marine Earth
Sciences, NCSU, Raleigh.

e 10/1998-10/1999, Visiting research scientist, Max Plamstitute for Meteorology, Ham-
burg, Germany.

e 8/1997-10/1998, Consultant, RPN Montréal (Numericalditéon Division, Environment
Canada).

e 1995-97, Natural Science and Engineering Research Cafricdnada (NSERC) Post-doctoral
research fellow at RPN (Environment Canada), Montréal.

e 1994-95, Science and Technology Agency (STA) Japan, iatiemal research fellowship
(1994-1995), at the National Institute for Earth Scienced Risaster Prevention (NIED),
Tsukuba, Japan.

e 1988-93, Research fellow, Indian Institute of Technold¢lyaragpur, India.
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Student and Academic Program Advising

Post-docs: Peter Lauritzen (ASP, 2005-0Ph.D., University of Copenhagen, Denmpgrk
Vani Cheruvu (ASP, 2005-0&h.D., IIT Madras, Indig,

Hae-Won Choi (SciDAC/CU, 2004-0Ph.D., University of Toronto, Canajla

Saroj Mishra (SciDAC/CU, 2008-1®h.D., [ISc Banglore, India

Graduate Students: Mike Levy, CU Boulder Ph.D. Thesis committee
Matthew Norman, NCSU, RaleighASP student visitor advisor, Ph.D. thesis co-advisor
Reghu Nathan, University of Wyomind/entor 2008 SIParC$
David Applehans, Colorado School of Minédéntor 2010 SIParCS
Kiran Katta, University of Texas, El Pasbhiéntor, 2010 SIParCS

Journal Review

Reviewed over 70 research articles for the following jolsna

Monthly Weather Review, Quarterly Journal of Royal Mettmgizal Society, Journal of
Computational Physics, Journal of Atmospheric Scienceynid of Applied Meteorology
and Climatology, Computers & Fluids, International Joukfiar Numerical Methods in Flu-
ids, Chemical Engineering Communication, Atmosphericilbey and Physics Discussions
(EGU), Ocean Modeling, ICCS.

Conferences/Lecture series

e Co-organizer for the NCAR Advanced Study Program SummelioGoium 2008 on Numer-
ical Techniques for Global Atmospheric Models June 1-18&®oulder, Colorado, U.S.A.

e Co-organizer for the SIAM Geoscience mini symposium in SI&whference on Mathemati-
cal and Computational Issues in the Geosciences (GS07¢hM&F 22, 2007, Santa Fe, New
Mexico USA.

Editorial Position

e Associate editor for th&lonthly Weather Review

e Lecture Notes in Computational Science and Engineefingnerical Techniques for Global
Atmospheric Mode|sSpringer.

e International Journal of Ecology, special issueMathematical Modeling for Earth System
Sciencegguest editor)

Honors and Awards

e Visiting Scientist fellowship awarded by Max Planck Ingté& for Meteorology, Hamburg,
Germany (1998-99).

e Natural Science and Engineering Research Council of Cafi8&RC). Post-doctoral fel-
lowship, at RPN (Environment Canada), Montréal, Cana88%11997).



¢ International Fellowship of Science and Technology Agel&hA) Japan, (1994-1995) at the
National Institute for Earth Sciences and Disaster préerr{NIED), Tsukuba, Japan.

e Junior Research Fellowship award by the Indian Institut&esthnology (1IT), Kharagpur,
India (1988-1993).

Research Grants

e Co-PI for the DOE SciDAC 2009 BER proposal, “Toward a Non-kbgiatic HOMME.”
With H. Tufo (PI), P. Lauritzen (Co-PI) [funded, $ 700K for 8ars.].

e A Co-PI for the NCAR proposal (collaboration across CGD an8Lg “Seamless Global
Decadal Earth System Prediction at Regional Resolutiampgsed by team of NCAR sci-
entists.

e DOE SciDAC, “Improved Transport Processes for CCSMN8% 100, 9/15/04 - 9/14/07, Co-
PI; H. Tufo (PI), P. Rasch (Co-PI)

e DOE SciDAC, “Petascale atmospheric general circulatiodesfor CCSM,” 8/14/07- 8/14/10,
$2, 700,000, Co-PI; H. Tufo (PI), A. St-Cyr (Co-PI) and J. Tribbia (Co}PI

Publications
Refereed Journal Article

1. Nair, R.D. and P.H. Lauritzen, 2010: A class of deformational flow testes for linear
transport problems on the sphedeurnal of Comput. Phys\Vol.229, 8868-8887.

2. Lauritzen, P.H.R.D. Nair and P.A. Ulrich, 2010: A conservative semi-Lagrangian mult
tracer transport scheme (CSLAM) on the cubed-sphere gimlurnal of Comput. Phys.
Vol.229, 1401-1424.

3. Nair, R.D., 2009: Diffusion experiments with a global discontinuous&ekin shallow water
model.Mon. Wea. Rey\ol.137, 3339-3350.

4. Lauritzen, P.H., C. Jablonowski, M. Taylor aRd D. Nair, 2010: Rotated versions of the
Jablonowski steady-state and baroclinic w ave test casdgnamical core intercomparison.
Journal of Advances in Modeling Earth Systems - DiscusgiorRress]

5. Norman, M.R, F.H.M. Semazzi, aiRiD. Nair, 2009: Conservative cascade interpolationon
the sphere: An intercomparison of various non-oscillat@gonstructions.Quart. J. Roy.
Meteor. Soc.Vol.135, 795-805.

6. Nair R. D., C.-W. Choi and H. M. Tufo, 2009: Computational aspects ofggnforder dis-
continuous Galerkin atmospheric dynamical c&@emputers & Fluids\ol. 38, 309-319.

7. Norman, M.R andR. D. Nair, 2008: Non-polynomial based remapping schemes: Apptinati
to semi-Lagrangian advectioMonthly Weather Reviewol.136, 5044-5061.
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. Nair, R. D., and C. Jablonowski, 2008: Moving vortices on the sphereesh ¢tase for hori-

zontal advection problem&lonthly Weather Reviewbol. 136, No. 2, pp 699-711.

. Levy M.N.,R. D. Nair and H.M. Tufo, 2008: A high-order element-based Galerkithoe

for the barotropic vorticity equatiorint. J. of Numer. Meth. Fluidsjoi: 10.1002/fld.1874.

Lauritzen, P. H., an®. D. Nair, 2008: Monotone and conservative Remapping between
spherical grids (CaRs): Regular latitude-logitude andecdsphere gridsMonthly Weather
Review \Vol.136, pp 1416-1432.

Nair R.D. and H. M. Tufo, 2007: Petascale atmospheric general ctionlanodels Journal
of Physics: Conference Seria&l. 78, SciDAC 2007, IOP Publishing,
doi: 10.1088/1742-6596/78/1/012078.

Taylor M.A., J. Edward, S. Thomas, aRd Nair, 2007: A mass and energy conserving
spectral element atmospheric dynamical core on the cufieers grid,Journal of Physics:
Conference Serie¥pl. 78, SciDAC 2007, IOP Publishing,
doi:10.1088/1742-6596/78/1/012074.

Dennis, J.M.R. D. Nair, H.M. Tufo, M. Levy, and T. Voran, 2008: Development of a Scal
able Global Discontinuous Galerkin Atmospheric Modgit. J. of Comput. Sci. Engin
press.

Levy, M. N.,R. D. Nair, and H. M. Tufo, 2007: High-order Galerkin method for scéab
global atmospheric model€omputers and Geoscien¢é®l. 33, Issue 8, pp 1022-1035.

Cheruvu V.R. D. Nair, and H. M. Tufo, 2007: A spectral finite volume transport snkeon
the cubed-spherépplied Numerical Mathematic¥0l. 57, Issue 9, pp 1021-1032.

Nair, R. D., S. J. Thomas and R. D. Loft, 2005: A discontinuous Galerkabag shallow
water modelMonthly Weather Reviewol. 133, 876-888.

Nair, R. D., S. J. Thomas and R. D. Loft, 2005: A discontinuous Galenidngport scheme
on the cubde-spherdlonthly Weather Reviewol. 133, 814-828.

Nair, R. D., 2004: Extension of a conservative cascade scheme on theedpHarge Courant
numbers Monthly Weather Reviewol. 132, 390-395.

Nair, R. D., J. S. Scroggs, and F.H.M. Semazzi, 2003: A Forward-Trajgajlobal semi-
Lagrangian transport schemiaurnal of Computational Physic¥ol. 193, 275-294.

Nair, R. D., J. S. Scroggs, and F.H.M. Semazzi, 2002: Efficient conteevglobal transport
schemes for climate and atmospheric chemistry modétthly Weather Review/ol.130,
2059-2073.

Nair, R. D., and B. Machenhauer, 2002: The mass-conservative cetifisied semi-Lagrangian
advection scheme on the sphekonthly Weather Reviewol.130, 647-667.

Nair, R., J. Coté, and A. Staniforth, 1999: Cascade interpoldtosemi-Lagrangian advec-
tion over the sphereQuart. J. Royal Meteorological . S9d.25, 1445-1468.
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Nair, R., J. Cdte and A. Staniforth, 1999: Monotonic Cascade iafetfpn for semi-Lagrangian
advection.Quart. J. Royal Meteorological Sqd/ol. 125, 197-212.

Majumdar, S.D. R. C. Nair , R. S. Saraswat and A. Chandrasekar, 1997: A comparative
study of an explicit and implicit normal mode initializatidor a tropical limited area model.
Proc. Indian Academy of Sciences (Earth & Planetary scig)d®6, No. 3, 1-9.

Nair, D. R. C., B. Chakravarty, and P. Niyogi 1993: Implicit nonlinear mal mode initial-
ization: A multigrid approachActa Meteorologica Sinigar, 19 - 30.

Nair, D. R. C., B. Chakravarty, and P. Niyogi 1993: Implicit nonlinear mal mode initial-
ization for a barotropic primitive equation limited areadetd Mausam44, 1 - 8.

In Progress (or Submitted)
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Norman, M.R.R.D. Nair and F.H.M. Semazzi, 2010: A Low Communication and Large
Time Step Explicit Finite-Volume Solver for Non-Hydrostaf\tmospheric DynamicsJour-
nal of Comput. PhygRevised and Submitted]

Mishra, S.K., M. TaylorR.D. Nair, P.H. Lauritzen, H.M. Tufo and J. Tribbia, 2010: Perfor-
mance of the HOMME Dynamical Core in the Aqua-Planet Con&gan of NCAR CAM4:
Rainfall Simulation.Journal of ClimatdRevised and Submitted]

Lauritzen, P.H., P. A. Ullrich anB.D. Nair, 2010: Atmospheric transport schemes: Desir-
able properties and a semi-Lagrangia n view on finite-volaliseretizations. A Chapter in
Springer book ofNumerical Techniques for Global Atmospheric Modgls. Appear].

Nair, R.D., M.N. Levy and P. H. Lauritzen, 2010: Emerging numerical moels for the
Atmospheric Modeling. A Chapter in Springer book Namerical Techniques for Global
Atmospheric Modeld.To Appeatr].

Other External Refereed Publications
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Choi H-W.,R. D. Nair, and H. M. Tufo, 2006: A scalable high-order discontinuowe&in
method for global atmospheric modeling. Proceedings oftmallel Computational Fluid
Dynamics 20068 pp, May 15-18, Busan, South Korea.

J.M. Dennis, M. LevyR.D. Nair, H.M. Tufo, and T. Voran, 2005: Towards an Efficient and
Scalable Discontinuous Galerkin Atmospheric Model, Pedaggs of the 19th IEEE Interna-
tional Parallel and Distributed Processing Symposium,.8 pp

Thomas, S.J., St-Cyr, A., aRdD. Nair, 2005: A hybrid Galerkin atmospheric model, Else-
vier book, proceedings of the MIT conference on Computafiéiuid and Solid Mechanics,

5 pp.
Nair, R. D., J. Scroggs, and F.H.M. Semazzi, 2001: The conservativeadastransport

scheme for global atmospheric models. World Climate Resdarogramme (WCRPYWGNE
Report No. 31WMO/TD-No. 1064.



35. Nair, R., A. Staniforth and J. Coté, 1998: Cascade interpolatioraovariable-resolution
global grid. World Climate Research Programme (WCRP), Rebeactivities in atmospheric
and oceanic modellingVGNE RepoitWMO/TD, ICSU, Issue 865.

36. Nair, R., J. Coté, and A. Staniforth, 1997: Cascade interpola@remes for semi-Lagrangian
advection. Proceedings of tB&" Workshop on Computational Methods for Oceanic, Atmo-
spheric and Ground Water FlowSpp, Rio de Janeiro, Brazil.

37. Sugi M.,R. D. Nair, and N. Sato 1994: The climate simulated by the IMA GlobalehBdrt
2: Tropical Precipitation. Tech. Report, NIED, Tsukubapala

Recent Scientific Presentation (select)

e A Vector Formulation of the Momentum and Mass Conservindl@haVater Equations on
the Cubed-Spherénternational conference on the solutions to Partial Déifdial Equations
on the Sphere (PDEs-10), August 24—-27th, 2010, Potsdarmdbgr

e Discontinuous Galerkin Methods for Atmospheric Numerigaldeling June 18th, 2009,
RPN, Montréal, Canada. [Invited]

e “Cubed-sphere grids, Galerkin approaches.” Global Atrhesp Solvers for Next-Generation
Weather and Climate Models, Workshop held on 23-24 Sepd8,2Boulder Colorado.
(http://www.mmm.ucar.edu/projects/globebres/) [invited]

e “Emerging methods for conservation laws.” 2008 ASP (NCARJlI&@juium: Numerical
Techniques for Global Atmospheric Models, June 1-15th,|@suCO.

e “A scalable conservative dynamical core for climate sirtiala” PDESs on the sphere interna-
tional conference, Exeter, Sept. 24-27, 2007, UK.

e “A nodal high-order discontinuous Galerkin climate madé&he International Conference
On Spectral and High Order Methods (ICOSAHOM), June 18-8R,/2Beijing, China.



