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Career summary: With a PhD in biogeochemical oceanography, I mostly devoted my 

career in coastal ecosystem and water quality modeling and responses to climate 

change and anthropogenic stresses. The scientific scope of my research ranges from 

biogeochemical cycles of organic substances, dissolved oxygen, nutrient dynamics, 

ecosystem function at the primary and secondary production levels, fish larvae, salt 

marshes and submerged aquatic vegetation, with over 50 peer-reviewed papers.  

 

Professional experience 

04/2012–present: Research scientist, University of Maryland Center for Environmental 

Science. Subject: Modeling of ecosystem function and water quality response to 

anthropogenic stressors, climate change and restoration effort in Chesapeake Bay. 

Multiple models have been used, including the Finite-Volume Coastal Model 

(FVCOM), Curvilinear-grid Hydrodynamics 3D model (CH3D), Semi-implicit 

Cross-scale Hydroscience Integrated System Model (SCHISM) and the Regional 

Ocean Modeling System (ROMS) have been used as the physical simulation platform and 

the Army Corps of Engineers Integrated Compartment Water Quality Model 

(CIM), The Generalized Biological Model (GBM) and the Row Column Advance 

Ecological Systems Model (RCA) used as ecosystem simulation. Tidal wetland, 

SAV, benthic algae, shellfish and shoreline erosion are implemented in the model. 

 

02/2005-04/2012: Research Scientist, School for Marine Science and Technology 

University of Massachusetts. Subject: Ecosystem and water quality simulation in 

the Gulf of Maine, Massachusetts Bay and Boston Harbor; Development and 

application of the Generalized Biological Model (GBM) and participating in the 

coupling of the HydroQual water quality mode RCA and FVCOM; Development 

of individual-based population dynamics model of Sea Scallop and application on 

Georges Bank and Mid Atlantic Bight.  

 

06/2002-02/2005: Research scientist, Department of Earth and Planetary Sciences, 

Harvard University. Subject: Adaptive physical-biological modeling and ecological 

forecasts. I have developed a generalized and flexible biological model coupled 

with the Harvard Ocean Prediction Systems (HOPS) for adaptive simulation and 

real-time ecosystem forecasts. The generalized biological model consists of 7 

functional groups, including nutrients, bacteria, autotrophs, heterotrophs, dissolved 

organic matter, biogenic detritus, and auxiliary state variables (e.g. chlorophyll, 

DO, CO2, toxins, optics, acoustic properties).  
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9/96-6/2002: Research associate. Ocean Science Center, Memorial University, Canada. 

Subject: Ecological-biogeochemical modeling. I have developed a prognostic, 

physical-biological model of partial differential equations. The physical model is 

based on the Mellor-Yamada level 2.5 turbulence closure scheme and driven by 

meteorological data. The biological model consists of 10 state variables including 

the mesoplankton food web (diatom, mesozooplankton and large detritus) and the 

microbial food web (picophytoplankton, microzooplankton, suspended particles, 

dissolved organic matter and bacteria). Data assimilation, C:N ratio and 

zooplankton vertical migration were implemented as well.  

 

8/91-9/96: Research assistant. Oceanographic Observatory, University of Pierre and 

Marie Curie (Villefranche/Mer, France). Subject: Biogeochemical modeling and 

analyses. I conducted modeling analysis on the biogeochemical cycles and 

prediction of anthropogenic lead in the Mediterranean Sea. Meanwhile I developed 

a method to evaluate new production versus regenerated production based on iodine 

speciation.  
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Robinson, A.R., H. Schmidt, P.J. Haley, S. Lalis, R. Tian, W.G, Leslie and W. 

Cho, 2023. Toward Dynamic Data-Driven Systems for Rapid Adaptive 

Interdisciplinary Ocean Forecasting. In NM Patrikalakis, PFJ 

Lermusiaux, C. Evangelinos, JJ McCarthy (Eds) Handbook of Dynamic 

Data Driven Applications Systems: 2,1-7. 

Tian, R, X. Jeremy, M. Testa, D.C. Brady, C.F. Cerco and L.C. Linker6 2022. 

Simulation of high-frequency dissolved oxygen dynamics in a shallow 

estuary, the Corsica River, Chesapeake Bay. Frontiers in Marine 

Science, DOI 10.3389/fmars.2022.1058839. 

Tian, R., C. Cerco, G. Bhatt, L. Linker and G. Sheng, 2022. Mechanisms 

Controlling Climate Warming Impact on the Occurrence of Hypoxia in 

Chesapeake Bay.  Journal of America Water Resource Association, 58, 

855-875. https://doi.org/10.1111/1752-1688. 12907. 

Cerco, C.F., and R. Tian, 2022.  Impact of wetlands loss and migration, induced 

by climate change, on Chesapeake Bay DO Standards. Journal of the 

American Water Resources Association, 58, 958-970. 

https://doi.org/10.1111/1752-1688.12919. 

Zhang, Q., T.R. Fisher, C. Buchanan, A.B. Gustafson, R.R. Karrh, R.R. Murphy, 

J.M. Testa, R. Tian, P.J. Tango, 2022. Nutrient limitation of 

phytoplankton in three tributaries of Chesapeake Bay: Detecting 

responses following nutrient reductions. Water Research, 226, 11909,  

https://doi.org/10.1016/j.watres.2022.119099. 

Shenk, G. W., Bhatt, G., Tian, R., Cerco, C.F., Bertani, I., Linker, L. 2021. 

Modeling Climate Change Effects on Chesapeake Water Quality 

Standards and Development of 2025 Planning Targets to Address 

Climate Change. CBPO Publication Number 328-21, Annapolis, MD. 

145 pp. 

Zhang Q., T.R Fisher, E.M Trentacoste , C. Buchanan, A.B. Gustafson, R. 

Karrh, R.R Murphy, J. Keisman, C. Wu, R. Tian, J.M. Testa, P.J. 

Tango, 2021. Nutrient limitation of phytoplankton in Chesapeake Bay: 

Development of an empirical approach for water-quality management. 

Water Res., doi: 10.1016/j.watres.2020.116407. 

 

Hood, R.R., G.W. Shenk, R.L. Dixon, S.M.C. Smith, W. Ball, J.O. Bash, C. 

Cerco, P. Claggett, Z.M. Easton, A. Elmore, M.A.M. Friedrichs, L.A. 

Harris, L. Li, L.C. Linker, R. Tian, L. Wainger, D. Weller, J. Zhang 

2021. The Chesapeake Bay program modeling system: Overview and 

recommendations for future development. Ecological modelling 456, 

109635. https://doi.org/10.1016/j.ecolmodel.2021.109635. 

Tian, R.  2000. Factors Controlling Hypoxia Occur rence in Estuaries, Chester 

River, Chesapeake Bay. Water 12(7), 

1961; https://doi.org/10.3390/w1207196. 
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Tian, R. 2019. Factors controlling saltwater intrusion across multi-time scales in 

estuaries, Chester River, Chesapeake Bay. Estuarine, Coastal and Shelf Science 

223, 61–73 

Zhang, Q., R.R. Murphy, R. Tian, M.K. Forsyth, E.M. Trentacoste, J. Keisman, P.J. 

Tango 2018. Chesapeake Bay's water quality condition has been recovering: 

Insights from a multimetric indicator assessment of thirty years of tidal 

monitoring data. Science of the Total Environment 637–638, 1617–1625. 

Zhang, Q., P.J. Tango, R.R. Murphy, E.M. Trentacoste, R. Tian, M.K. Forsyth, J. 

Keisman, 2018. Chesapeake Bay Dissolved Oxygen Criterion Attainment 

Deficit: Three Decades of Temporal and Spatial Patterns. Frontiers in Marine 

Science, doi: 10.3389/fmars.2018.00422. 

Wang, P., L Linker, H. Wang, G. Bhatt, G. Yactayo, K. Hinson and R. Tian, 2017. 

Assessing water quality of the Chesapeake Bay by the impact of sea level rise 

and warming. IOP Conf. Series: Earth and Environmental Science 82, 1-25, 

doi :10.1088/1755-1315/82/1/012001. 

Wang, P., H. Wang L. Linker, R. Tian, 2016. Effects of cross-channel bathymetry and 

wind direction on destratification and hypoxia reduction in the Chesapeake Bay. 

Estuarine, Coastal and Shelf Science 178: 168-188.  

Linker, L.C., R.A. Batiuk, C.F. Cerco, G.W. Shenk, R. Tian, P. Wang, and G. Yactayo 

2016. Influence of Reservoir Infill on Coastal Deep Water Hypoxia. J. Environ. 

Qual. 45:887–893 

Tian, R.C., Chen, C.S., Qi J.H., Ji, R.B., Beardsley and Davis, C. 2015. Model study of 

nutrient and phytoplankton dynamics in the Gulf of Maine: patterns and drivers 

for seasonal and interannual variability. ICES Journal of Marine Science 72, 388-

402.  

Xue P., Changsheng Chen, C.S., Beardsley, R.C., Tian, R.C., Zhao, L.Z. and Lin, H.C. 

2013. Mechanism Studies of Seasonal Variability of Dissolved Oxygen in Mass 

Bay: A Multi-Scale FVCOM/UG-RCA Application. Journal of Marine System, 

131: 102-119. 

Hu S., Chen C.S., Ji R.B., Townsend, D.W., Tian, R.C., Beardsley, R.C. and Davis, C.S. 

2011.A process-oriented modeling study of impacts of surface forcing on 

interannual variability of fall phytoplankton bloom in the Gulf of Maine. Marine 

Ecology Progress Series, 427: 29-49. 

Lai, Z.G., Changsheng Chen, C.S., Robert C. Beardsley, R.C., Brian Rothschild, B. and 

Tian, R.C. 2010. Impact of high-frequency nonlinear internal waves on plankton 

dynamics in Massachusetts Bay, Journal of Marine Research, 68: 259–281. 

Tian, R.C., C.S. Chen, K.D.E. Stokesbury, B.J. Rothschild, Q. Xu, S. Hu, G.W. Cowles, 

B.P. Harris and M.C. Marino II (2009) Modeling the connectivity between sea 

scallop populations in the Middle Atlantic Bight and over Georges Bank. Marine 

Ecology Progress Series 390: 147-160. 

Tian, R.C., C.S. Chen, K.D.E. Stokesbury, B.J Rothschild, Q. Xu, S. Hu, G.W. Cowles, 

B.P. Harris and M.C. Marino II (2009) Sensitivity analysis of sea scallop 

(Placopecten magellanicus) larvae trajectories to hydrodynamic model 
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configuration on Georges Bank and adjacent coastal regions. Fisheries 

Oceanography 18: 173-184. 

Tian, R.C., C.S. Chen, K.D.E. Stokesbury, B.J Rothschild, Q. Xu, S. Hu, G.W. Cowles, 

B.P. Harris and M.C. Marino II (2009) Dispersal and settlement of sea scallop 

larvae spawned in the fishery closed areas on Georges Bank. ICES Journal of 

Marine Science, 66:2155-2164. doi:10.1093/icesjms/fsp175. 

Tian, R.C. and C.S. Chen, 2006. Influence of model geometrical fitting and turbulence 

parameterization on phytoplankton simulation on Georges Bank, Gulf of Maine. 

Deep-Sea Research II 53: 2808-2832. 

Tian, R.C., 2006. Toward standard parameterizations in marine biological modeling. 

Ecological Modelling, 193, 363-386.  

Patrikalakis, N.M., J.J. McCarthy, A.R. Robinson, H. Schmidt, C. Evangelinos, P.J. 

Haley, S. Lalis, P.F.J. Lermusiaux, R.C. Tian, W.G. Leslie and W. Cho, 2006. 

Towards a dynamic data driven system for rapid adaptive interdisciplinary ocean 

forecasting. In: F. Darema (ed.) Dynamic-Data Driven Application Systems. 

Kluwer Academic Publisher, Amsterdam, pp.34-55. 

Lermusiaux, P.F.J., C. Evangelinos, R.C. Tian and P.J. Haley, 2005. Adaptive coupled 

physical and biogeochemical ocean predictions: A conceptual basis. In: Darema, 

F., M. Buback, G.D. van Albada, P.M.A. Sllot and J.J. Krakow (eds.) Lecture 

Notes in Computer Science 3038: 685-692, Springer, Berlin. 

Tian, R.C., D. Deibel and R. Rivkin, A. Vezina, 2004 Biogenic carbon and nitrogen 

export in a deep-convection region: simulations in the Labrador Sea. Deep-Sea 

Research Part I 51: 413-437. 

Tian, R.C., D. Deibel, R. Thompson and R. Rivkin, 2003. Modeling of climate forcing 

on a cold-ocean ecosystem, Conception Bay, Newfoundland. Marine Ecology 

Progress Series 262: 1-17. 

Tian, R.C., A. Vezina, D. Deibel and R. Rivkin, 2003. Sensitivity of biogenic carbon 

export to ocean climate in the Labrador Sea, a deep-water formation region. 

Global Biogeochemical Cycles 17(4): 1-11. 

Tian, R.C., A. Vezina, M. Starr and F. Saucier, 2001. Seasonal dynamics of coastal 

ecosystems and export production at high latitudes: a modeling study. Limnology 

and Oceanography 46: 1845-1859. 

Packard, T., W. Chen, D. Blasco, A. Vezina, R.C. Tian, L. St-Amand, J.C. Therriault, L. 

Legendre and R.C. Ingram, 2000. Dissolved organic carbon in the Gulf of St. 

Lawrence. Deep-Sea Research 47: 435-460. 

Tian, R. C., A. Vezina, L. Legendre, T. Packard, S. Roy, C. Savenkoff, N. Silverberg  

and J.E. Trembley, 2000. Effects of pelagic food-web interactions and nutrient 

remineralization on the biogeochemical cycling of carbon: a modeling approach. 

Deep-Sea Research 47: 637-662. 

Rivkin, R., R.C. Tian, M.R. Anderson, J. Payne and D. Deibel, 2000. Ecosystem level 

effects of offshore platform discharges-identification, assessment and modeling. 

Can. Tech. Rep. Fish. Aquat. Sci. 2331: 3-12. 
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Tian R.C., J.C. Marty, E. Nicolas, J. Chiaverini, D. Ruiz-Pino and M.D. Pizay, 1997. 

Iodine speciation: a potential indicator to evaluate new production versus 

regenerated production, Deep-Sea Research 43: 723-738. 

Tian, R.C. and A. Vezina, 1997. Fonctionnement de l'écosystème du Golfe du Saint-

Laurent, une approche de modélisation (Function of the ecosystem of the Gulf of 

St. Lawrence). Nouvelles des Sciences, Pêches et Océans 7: 5-8 (in French). 

Migon, C., C. Mori, A. Orsini and R.C. Tian, 1996. Arsenic and Antimony 

contamination in riverine environments. Toxicological and Environmental 

Chemistry 52: 221-230. 

Tian R.C. and E. Nicolas, 1995. Iodine speciation in the Northwestern Mediterranean 

Sea: method and vertical profiles. Marine Chemistry 48: 151-156. 

Tian R.C. and D. Ruiz-Pino, 1995. Simulation and prediction of anthropogenic lead 

perturbation in the Mediterranean Sea. The Science of the Total Environment 164: 

135-150. 

Tian, R.C., M.A. Sicre and A. Saliot, 1995. Biogeochemistry of organic compounds in 

the Changjiang Estuary. J. of East China Normal University 21: 121-133. 

Sicre M.A., R.C. Tian and A. Saliot, 1994. Distribution of sterols in suspended particles 

in the Changjiang Estuary. Marine Chemistry 44: 11-24. 

Tian R.C., F.X. Hu and J.M. Martin, 1993. Summer nutrient fronts in the Changjiang 

Estuary. Estuarine, Coastal and Shelf Science 37: 24-41. 

Tian R.C., F.X. Hu and A. Saliot, 1993. Biogeochemical processes controlling nutrient 

behaviors in the Changjiang Estuary. Biogeochemistry 19: 83-102. 

Sicre M.A., R.C. Tian and A. Saliot, 1993. Aquatic distribution of 4-desmethyl sterols in 

the Changjiang Estuary and adjacent East China Sea. Organic Geochemistry 21: 

1-10. 

Tian, R.C. and J.Z. Zhou, 1993. Nutrient dynamics in the Changjiang Estuary. J. of East 

China Normal University 19: 128-138. 

Tian R.C., M.A. Sicre and A. Saliot, 1992. Biogeochemistry of sedimentary sterols in 

the Changjiang Estuary. Organic Geochemistry 18: 843-850. 

Tian R.C., J.Y. Chen, C.Z. Liu and X.J. Wang, 1992. Geochemical characteristics of box 

corer sediments in the Changjiang Estuary region. Chinese J. Oceanography and. 

Limnology 10: 1-8. 

Tian R.C., J.Y. Chen and J.Z. Zhou, 1992. Dual geochemical and biogeochemical 

filtration effect of the Changjiang Estuary. Chinese J. Oceanography and. 

Limnology 9: 23-41. 

Tian R.C., 1992. Remineralization of organic carbon at the sediment-water interface. 

Limnology and Oceanography Sinica 19: 127-132 (in Chinese). 

F Grousset, P Buat-Menard, D Boust, R. Tian, S Baudel, C Pujol, 1991. Temporal 

changes of Aeolian Saharan input in the Cape Verde abyssal plain since the last 

Glacial period. Oceanologica acta 12, 177-185. 
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