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EDUCATION

Ph.D in Physics and Mathematics (1985), Thbilisi, Institute of Numerical Mathematics,
Georgian Academy of Sciences. Dissertation: The Method of Discrete Ordinates and
Linear-Algebraic Model of the Radiative Transfer.

M.S. in Applied Mathematics (1978), Department of Mathematics, Tartu State University,
Tartu, Estonia.

EMPLOYMENT

Jan. 2003-present Research Professor: Department of Geography, Boston
University;

Dec. 1996-Dec.2002 Research Associate Professor: Department of Geography,
Boston University;

Aug. 1992-Dec. 1996 Senior Lecture/Research Scientist: Institute of Bioclimatology,
Georg August University of Gottingen, Germany;

Oct. 1991-Aug. 1992 Alexander von Humboldt Foundation Fellow: Institute of
Bioclimatology, Georg August University of Gottingen,
Germany;

July 1990-Oct. 1991 Senior Lecture/Research Scientist: Institute of Bioclimatology,
Georg August University of Gottingen, Germany;

March 1986-July 1990 Senior Lecturer/Research Scientist: Department of Geophysics,
Tartu University, Tartu, Estonia;

July 1978-March 1986 Lecturer /Research Scientist: Laboratory of Space Research,
Institute of Astrophysics and Atmospheric Physics, Tartu,
Estonia.



RESEARCH EXPERIENCE
Passive and active remote sensing: algorithms, data analyses and the use of data in
models
3D radiative transfer in vegetation canopies, atmosphere and clouds
Cloud-vegetation interaction
Ground-based radiation measurements, micro-processes in forests.
Numerical Mathematics.

HONOURS
EOS MODIS Associate Science Team Member.
EOS MISR Science Team Member.
DoE ARM Science Team Member.
NASA LCLUC Science Team Member

NASA Group Achievement Award for MISR in recognition of outstanding skill, teamwork,
and dedication leading to successful development, deployment, and operation of the
MISR instrument, science, and data systems that constitute a unique new multi-angle
imaging experiment.

NASA Goddard Space Flight Center Group Achievement Award for outstanding team
work on the Earth Observing System (EOS) Aqua Mission Team in recognition of the
talent, care, energy and devotion that this outstanding team of civil servants, contractors,
scientists and academia put into the Aqua Mission.

Research results on cloud drop clustering supported by the NASA Radiation and DoE
ARM Programs were highlighted in the FY07 “Our Changing Planet” (annual report of the
US Climate Change Science Program).

PEER REFEREE

Journals: Remote Sensing of Environment; Journal of Geophysical Research
(Atmospheres); Geophysical Research Letters; I[EEE Transactions on Geoscience
and Remote Sensing; International Journal of Remote Sensing; Applied
Numerical Mathematics, Agricultural and Forest Meteorology, Agronomie;
Journal of Theoretical Biology;

Agencies: National Aeronautics and Space Administration, National Science Foundation

TEACHING
GG645: Physical model in remote sensing (1999; 2002; 2004; 2006; 2009; 2012)
GRADUATE STUDENT GUIDANCE
The total number of graduate students advised is 20. They are: Yu Zhang, Yuhong Tian,
Nikolai Shabanov, Seth Hoffmann, Yujie Wang, Jiannan Hu, Svetlana Kotchenova, Dong
Huang, Wenze Yang, Bin Tan, Sampo Smolander (Finland), Mitchell Schull, Sangram

Ganguly, Arindam Samanta, Liang Xu, Pedro Latorre (Spain), Yan Yang, Jian Bi., Sungho
Choi, Zhan Li



CURRENT FUNDED PROJECTS

1.

2.

Look-Up-Table Based Approach for the Estimation of Global Leaf Area Index and
Fraction of Absorbed PAR from MISR Data. JPL, Knyazikhin, PI, 03-2004 to 03-2013.
Study of Shortwave Spectra in Fully 3D Environment: Synergy Between Scanning
Radars and Spectral Radiation Measurements, Knyazikhin, PI, NNX12AG03G, NASA, W.
Wiscomber, 04-2012 to 03-2015.

Modest maintenance of Terra and Aqua MODIS LAI/FPAR products and research for
transitioning to the VIIRS era. Myneni, PI; Knyazikhin, Co-PI; NNHO09ZDAOO1N-
TERRAQUA, NASA, D. E. Wickland, 202-358-0245, Diane.E.Wickland@nasa.gov, 2011 to
2014.

Global LAI/FPAR Earth System Data Records from NPP-VIIRS to Extend the EOS-MODIS
Time Series. Myneni, PI; Knyazikhin, Co-PI; NNH10ZDAOO1N-NPP, NASA, D. E.
Wickland, 202-358-0245, Diane.E.Wickland@nasa.gov, 2011 to 2014.

PUBLICATION SUMMARY: 100+ peer-reviewed journal articles; 2 books; 5 book chapters
ISI CITATION RECORD (Conference Proceedings are not included)

1988 through | 01/18/2013 02/20/2014
Sum of the times cited 3,682 4,641
Average citation per journal article 41.84 52.15
Average citation per year 153.42 185.64
h-index 31 33

Times cited in Year 2011, 2012 and 2013: 526,563,534
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Leaf Optics Using CHRIS-PROBA Data Over Crops in Barrax. I[EEE Geoscience and Remote Sensing
Letters, doi:10.1109/LGRS.2014.2305168

Tan, C., Samanta, A, Jin, X,, Tong, L., Ma, C, Guo, W., Knyazikhin, Y.,& Myneni, R.B. (2013). Using
hyperspectral vegetation indices to estimate the fraction of photosynthetically active radiation
absorbed by corn canopies. International  Journal of Remote  Sensing, doi:
10.1080/01431161.2013.853143.
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Marshak, A., Schull, M.A,, Latorre Carmona, P., Vanderbilt, V., Davis, A.B., Baret, F., Jacquemoud, S,
Lyapustin, A., Yang, Y., & Myneni, R.B. (2013). Reply to Ollinger et al.: Remote sensing of leaf nitrogen
and emergent ecosystem properties. Proceedings of the National Academy of Sciences, 110, E2438
Knyazikhin, Y., Lewis, P, Disney, M.l, Stenberg, P., Méttus, M. Rautiainen, M., Kaufmann, RK,
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National Academy of Sciences, 110, E1075
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Proceedings of the National Academy of Sciences, 110, E185-E192.
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zenith radiance measurements: examples from the Atmospheric Radiation Measurement Program and
the Aerosol Robotic Network. Atmos. Chem. Phys., 12, 10313-10329.

Ganguly, S., Nemani, R.R,, Zhang, G., Hashimoto, H., Milesi, C., Michaelis, A., Wang, W., Votava, P,
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Generating global Leaf Area Index from Landsat: Algorithm formulation and demonstration. Remote
Sensing of Environment, doi: 10.1016/j.rse.2011.1010.1032.

Marshak, A., Knyazikhin, Y., Christine Chiu, J., & Wiscombe, W.J. (2012). On spectral invariance of
single scattering albedo for water droplets and ice crystals at weakly absorbing wavelengths. Journal
of Quantitative Spectroscopy and Radiative Transfer, 113, 715-720.

Samanta*, A., Knyazikhin, Y., Xu, L., Dickinson, R.E., Fu, R, Costa, M.H., Saatchi, S.S., Nemani, R.R,, &
Myneni, R.B. (2012). Seasonal changes in leaf area of Amazon forests from leaf flushing and abscission.
J. Geophys. Res., 117, G01015.
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within Atmospheric Radiative Transfer. Journal of the Atmospheric Sciences, 68, 3094-3111.
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Chopping, M.]., & Blair, B.J. (2011). Retrieval of canopy height using moderate-resolution imaging
spectroradiometer (MODIS) data. Remote Sensing of Environment, 115, 1595-1601.

Chiuy, J.C., Marshak, A., Knyazikhin, Y., & Wiscombe, W.J. (2010). Spectrally-invariant behavior of
zenith radiance around cloud edges simulated by radiative transfer. Atmospheric Chemistry and
Physics, 10,11295-11303.

YuY., S. Saatchi, L. S. Heath, E. LaPoint, R. Myneni, and Y. Knyazikhin, Regional Distribution of Forest
Height and Biomass from Multisensor Data Fusion, J. Geophys. Res- Biogeosciences, 115, GOOE12,
doi:10.1029/2009JG000995.

Chiy, J. C, C. Huang, A. Marshak, I. Slutsker, D. M. Giles, B. N. Holben, Y. Knyazikhin, and W. J.
Wiscombe (2010), Cloud optical depth retrievals from the Aerosol Robotic Network (AERONET) cloud
mode observations, Journal of Geophysical Research-Atmospheres, 115, D14202,
doi:10.1029/2009]D013121.

Samanta, A. Ganguly, S. Knyazikhin, Y., Nemani, R.R, & Myneni, R.B. (2010), Physical climate
response to a reduction of anthropogenic climate forcing, Earth Interaction, Vol. 14, N0. 7, 1-11.
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L05401, doi:10.1029/2009GL042154.
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Chiuy, J.C,, A. Marshak, Y. Knyazikhin, P. Pilewskie, and W. J. Wiscombe, Physical interpretation of the
spectral radiative signature in the transition zone between cloud-free and cloudy regions, Atmospheric
Chemistry and Physics,Volume 9, Issue 4, 1419-1430, 2009.

Ganguly, S., M. A. Schull, A. Samanta, N. V. Shabanov, C. Milesi, R. R. Nemani, Y. Knyazikhin, R. B.
Myneni, Generating Vegetation Leaf Area Index Earth System Data Record from Multiple Sensors. Part
1: Theory, Remote Sensing of Environment, 112, 4333-4343, 2008.

Ganguly, S., A. Samanta, M. A. Schull, N. V. Shabanov, C. Milesi, R. R. Nemani, Y. Knyazikhin, R. B.
Myneni, Generating Vegetation Leaf Area Index Earth System Data Record from Multiple Sensors. Part
2: Implementation, Analysis and Validation, Remote Sensing of Environment, 112, 4318-4332, 2008.
Garrigues, S., R. Lacaze, F. Baret, ]. T. Morisette, M. Weiss, |. E. Nickeson, R. Fernandes, S. Plummer, N.
V. Shabanov, R. B. Myneni, Y. Knyazikhin, and W. Yang, Validation and intercomparison of global Leaf
Area Index products derived from remote sensing data, J. Geophys. Res, 113, G02028,
doi:10.1029/2007JG000635
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Dickinson, R.E,, L. Zhou, Y. Tian, Q. Liu, T. Lavergne, B. Pinty, C. B. Schaaf, and Y. Knyazikhin (2008). A
3-dimentional Analytic Model for the Scattering of a Spherical Bush, . Geophys. Res., Volume 113, Issue
D20, Article Number: D20113, 2008.

Huang®, D., Knyazikhin, Y., Wang*, W., Deering, D. W., Stenberg, P., Shabanov, N., & Myneni, R.B.
(2008). Stochastic transport theory for investigating the three-dimensional canopy structure from
space measurements, Remote Sens. Environ., 112, 35-50, 2008.

Schull’, M. A, S. Ganguly”, A. Samanta®, D. Huang®, N. V. Shabanov, ]. Jenkins, ].C. Chiu, A. Marshak, ].B.
Blair, R.B. Myneni and Y. Knyazikhin (2008) Physical interpretation of the correlation between multi-
angle spectral data and canopy height, Geophys. Res. Lett., 34, doi:10.1029/2007GL031143.

Shabanov, N.V,, D. Huang®, Y. Knyazikhin, R.E. Dickinson, and R.B. Myneni, Stochastic radiative
transfer model for mixture of discontinuous vegetation canopies. J. Quant. Spectroscp. Radiat. Trans.,
107,236-262, 2007.

Myneni, R.B,, Yang", W., Nemani, R. R, Huete, A. R, Dickinson, R. E., Knyazikhin, Y., Didan, K., Fu, R,
Juarez, R. I. N., Saatchi, S. S., Hashimoto, H., Ichii, K., Shabanov, N. V., Tan*, B., Ratana, P., Privette, J. L.,
Morisette, J. T., Vermote, E. F., Roy, D. P., Wolfe, R. E,, Friedl, M. A,, Running, S. W., Votava, P., El-Saleous,
N. Devadiga, S. Su, Y., and Salomonson, V. V. Large Seasonal Swings in Leaf Area of Amazon
Rainforests, PNAS, 4820-4823, Mar 2007.

Hu* ], Su*, Y, Tan®, B, Huang®, D., Yang", W,, Bull, M.A., Martonchik, ].V., Diner, D.J., Knyazikhin, Y., &
Myneni, R.B., Analysis of the MISR LAI/FPAR product for spatial and temporal coverage, accuracy and
consistency, Remote Sensing of Environment, 107, 334-347, Mar 2007.

Huang®, D., Y. Knyazikhin, R. E. Dickinson, M. Rautiainen, P. Stenberg, M. Disney, P. Lewis, A. Cescatti, Y.
Tian, W. Verhoef, ]. V. Martonchik, and R. B. Myneni, Canopy spectral invariants for remote sensing and
model applications, Remote Sens. Environ, 106, 106-122, 2007.

Yang®, V, N.V. Shabanov, D. Huang", W. Wang®, R.E. Dickinson, R.R. Nemani, Y. Knyazikhin, and R.B.
Myneni, Analysis of Leaf area Index Product from Combination of MODIS and Aqua Data, Remote Sens.
Environ., 104, 297-312, 2006.

Ahl, D.E, S.T. Gower, S.N. Burrows, N.V, Shabanov, R.B. Myneni, & Y. Knyazikhin, Monitoring spring
canopy phenology of a deciduous broadleaf forest using MODIS, Remote Sens. Environ., 104: 88-95,
2006.

Tan®, B.,, Woodcock, C. E.,, Hu", ], Zhang, P., Ozdogan, M., Huang®, D., Yang®, W., Knyazikhin, Y., &
Myneni, R. B, The impact of geolocation offsets on the local spatial properties of MODIS data:
Implications for validation, compositing, and band-to-band registration, Remote Sens. Environ., 105,
98-114, 2006.

Chiy, J. C., A. Marshak, Y. Knyazikhin, W. ]. Wiscombe, H. W. Barker, ]. C. Barnard, and Y. Luo (2006),
Remote sensing of cloud properties using ground-based measurements of zenith radiance, J. Geophys.
Res., 111,D16201, doi:10.1029/2005JD006843.

Huang®, D., W. Yang", B. Tan*, M. Rautiainen, P. Zhang", J. Hu", N. Shabanov, S. Linder, Y. Knyazikhin, &
R. B. Myneni, The Importance of Measurement Error for Deriving Accurate Reference Leaf Area Index
Maps for Validation of Moderate-Resolution Satellite LAl Products. IEEE Trans. Geosci. Remote Sens.,
vol. 44, Nr. 7, 1866-1871, July 2006.

Yang®, W,, B. Tan", D. Huang", M. Rautiainen, N.V. Shabanov, Y. Wang’, ].L. Privette, K.F. Huemmrich, R.
Fensholt, I. Sandholt, M. Weiss, D.E. Ahl, S.T. Gower, R.R. Nemani, Y. Knyazikhin, & R.B. Myneni
(2005). MODIS Leaf Area Index Products: From Validation to Algorithm Improvement. IEEE Trans.
Geosci. Remote Sens., vol. 44, No. 7, 1885-1898, July 2006.

Yang®, W, D. Huang", B. Tan", ]. C. Stroeve, N. V. Shabanov, Y. Knyazikhin, R. R. Nemani, & R. B. Myneni
Analysis of Leaf Area Index and Fraction of PAR Absorbed by Vegetation Products from the Terra
MODIS Sensor: 2000-2005. [EEE Trans. Geosci. Remote Sens., vol. 44, No. 7, 1829-1842, 2006.

Tan’, B, Hu", ], Huang", D., Yang®, W., Zhang, P., Shabanov, N.V., Knyazikhin, Y., Nemani, R.R,, & R.B.
Myneni, Assessment of the broadleaf crops Leaf Area Index product from the Terra MODIS instrument,
Agricultural and Forest Meteorology,, 135,,124-134, 2005.

Huemmrich, K.F,, ].L., Privette, M. Mukelabai, R.B., Myneni, Y. Knyazikhin, Time-Series Validation of
MODIS Land Biophysical Products in a Kalahari Woodland, Africa. International Journal of Remote
sensing, 26 (19), 4381-4398, 2005.

Diner, D.J., Braswell, B.H., Davies, R., Gobron N., Hy, ], Jin, Y., Kahn, R.A,, Knyazikhin, Y., Loeb, N,,
Muller, J.P.,, Nolin, AW, Pinty, B., Schaaf, C.B. Seiz, G., & Stroeve, ]. The value of multiangle
measurements for retrieving structurally and radiatively consistent properties of clouds, aerosols, and
surfaces, Remote Sens. Environ., 97, 495-518, 2005.
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Shabanov, N.V,, Kotchenova“,S., Huang", D., Yang®, W., Tan", B., Knyazikhin, Y., Myneni, R.B., Ahl, D.E,,
Gower, S.T., Huete, A., Aragio, L.E. 0.C., and Shimabukuro, Analysis and optimization of the modis leaf
area index algorithm retrievals over broadleaf forests, IEEE Trans. Geosci. Remote Sens., vol. 43, No. 8,
1855-1865, Aug 2005.

Knyazikhin, Y., A. Marshak, M. Larsen, W. ]. Wiscombe, ].V. Martonchik, and R.B. Myneni, Small-scale
drop size variability: Impact on Estimation of Cloud Optical Properties, J. Atmos. Sci., Vol. 62, No.7, Part
2,2555-2567, 2005.

Tan®, B, J. Hu*, P. Zhang*, D. Huang®, N. Shabanov, M. Weiss, Y. Knyazikhin, and R. B. Myneni,
Validation of MODIS LAI product in croplands of Alpilles, France, J. Geophys. Res., 110, D01107,
d0i:10.1029/2004]D004860, 2005.

Marshak, A, Y. Knyazikhin, M. Larsen, and W. ]J. Wiscombe, Small-scale drop size variability:
Empirical models for drop-size-dependent clustering in clouds, J. Atmos. Sci., 62, 551-558, 2005.

Tian, Y., R. E. Dickinson, L. Zhou, X. Zeng, Y. Dai, R. B. Myneni, Y. Knyazikhin, X. Zhang, M. Fried], H. Yu,
W. Wy, and M. Shaikh, Comparison of seasonal and spatial variations of LAI/FPAR from MODIS and
Common Land Model. J. Geophys. Res., 109,D01103, D01103, doi:10.1029/2003]JD003777, 2004.
Kotchenova’, S.A,, X. Song, N. V. Shabanov, C. S. Potter, Y. Knyazikhin, and R. B. Myneni, Lidar remote
sensing for modeling gross primary production of deciduous forests, Remote Sens. Environ. 92: 158-
172,2004

Wang", Y., C. E. Woodcock, W. Buermann, P. Stenberg, P. Voipio, H. Smolander, T. Hime, Y. Tian, ]. Huy, Y.
Knyazikhin, R. B. Myneni, Evaluation of the MODIS LAI algorithm at a coniferous forest site in Finland,
Remote Sens. Environ. 91: 114-127, 2004.

Marshak, A., Y. Knyazikhin, K.D, Evans, and W.]. Wiscombe, The “RED versus NIR” plane to retrieve
broken-cloud optical depth from ground-based measurements, J. Atmos. Sci. Vol. 61, No.15, 1911-
1925, 2004.

Kotchenova® S.Y., Shabanov, N.V.,, Knyazikhin, Y., Davis, A.B., Dubayah R., and Myneni, R.B., Modeling
lidar with time-dependent stochastic radiative transfer theory for remote estimation of forest
structure, J. Geophys. Res., 108, Art. No. 4484, 17539-17549, 2003.

Hu" J., B. Tan*, N. Shabanov, K. A. Crean, J. V. Martonchik, D. ]J. Diner, Y. Knyazikhin, and R. B. Myneni,
Performance of the MISR LAI and FPAR Algorithm: A Case Study In Africa, Remote Sens. Environ. 88:
324-340, 2003.

Strub, G., Schaepman, M. E., Knyazikhin,Y., Itten, K. [., Evaluation of Spectrodirectional Alfalfa Canopy
Data Acquired During DAISEX'99, IEEE Trans. Geosci. Remote Sens., 41,No. 5, 1034-1042, 2003.

Wang", Y, W. Buermann®, P. Stenberg, P. Voipio, H. Smolander, T. Hime, Y. Tian*, J. Hu", Y. Knyazikhin,
and R. B. Myneni, A New Parameterization of Canopy Spectral Response to Incident Solar Radiation:
Case Study with Hyperspectral Data from Pine Dominant Forest, Remote Sens. Environ., 85: 304-315,
2003.

Shabanov*, N.V,, Y. Wang®, W. Buerman®, ]. Dong", S. Hoffman"*, G.R. Smith*, Y. Tian", Y. Knyazikhin, and
R.B. Myneni, Effect of foliage spatial heterogeneity in the MODIS LAI and FPAR algorithm over
broadleaf forests, Remote Sens. Environ., 85, 410-423, 2003.

Combal, B., Baret, F., Weiss, M., Trubuil, A., Mace, D., Pragnere, A., R.B. Myneni, and Y. Knyazikhin.
Retrieval of canopy biophysical variables from bi-directional reflectance using prior information to
solve the ill-posed problem. Remote Sems.Environ, 84, No. 1, 1-15, 2003.

Tian’, Y., Y. Wang®, Y. Zhang", Y. Knyazikhin, ]. Bogaert, and Myneni, R. B., Radiative transfer based
scaling of LAI/FPAR retrievals from reflectance data of different resolutions. Remote Sens. Environ., 84,
No. 1, 143-159, 2003.

Tian’, Y., C. E. Woodcock, Y. Wangy, |. L. Privette, N. V. Shabanov", L. Zhou", Y. Zhang", W. Buermann’, J.
Dong®, B. Veikkanen, T. Hame, M. Ozdogan, Y. Knyazikhin, and R. B. Myneni, Multiscale Analysis and
Validation of MODIS LAI Product 1. Uncertainty Assesment, Remote Sens. Environ., 83, No. 3, 414-430,
2002.

Tian’, Y., C. E. Woodcock, Y. Wang®, ]. L. Privette, N. V. Shabanov", L. Zhou", Y. Zhang", W. Buermann’, J.
Dong®, B. Veikkanen, T. Hame, M. Ozdogan®, Y. Knyazikhin, and R. B. Myneni, Multiscale Analysis and
Validation of MODIS LAI Product 2. Usampling Strategy, Remote Sens. Environ., 83, No. 3, 431-441,
2002.

Knyazikhin, Y., A. Marshak, W.]. Wiscombe, J. Martonchik, and R.B. Myneni, A missing solution to the
tansport equation and its effect on stimation of cloud absorptive properties, J. Atmos. Sci., Vol. 59,
No.24, 3572-5385, 2002.
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Myneni, R.B., Hoffman’, S., Knyazikhin, Y., Privette, ]. L., Glassy, ]., Tian*, Y., Wang", Y., Song, X., Zhang",
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Remote Sems.Environ., 83, No. 1-2,214-231, 2002.

Privette, ]J.L., Myneni, R.B., Knyazikhin, Y., Mukufute, M., Roberts, G., Tian, Y., Wang, Y., and Leblanc,
S.G., Early Spatial and Temporal Validation of MODIS LAI Product in Africa, Remote Sems.Environ., 83,
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Lyapustin, A, and Y. Knyazikhin, Green's function method for the radiative transfer problem. 2.
Spatially heterogeneous anisotropic surface, Applied Optics, Vol. 41, No. 27, 5600-5606, September
2002.

Bogart, ], R.B. Myneni, and Y. Knyazikhin, A mathematical comment on the formulae for the
aggregation index and the shape index, Landscape Ecol., 17, 87-90, 2002.
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