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Education
Ph.D.	1997 Environmental and Ecological Economics, University of Maryland, College Park.
B.S.	1986 (with honors, Phi Beta Kappa), Earth Science, University of California, Santa Cruz.

Professional Background
2013-present	Research Professor, University of Maryland, Center for Environmental Science
2008-2013	Economics Advisor, US EPA, ORD, Ecosystem Services Research Program
2006-2013	Research Associate Professor, Univ. of Maryland, Ctr for Environmental Science
2004–2006	Associate Research Scientist, Univ. of Maryland, Ctr for Environmental Science
1998–2004	Assistant Research Scientist, University of Maryland, Ctr for Environmental Science
1996–1998	Assistant Research Scientist/Project Manager, University of Maryland, Institute for Ecological Economics, Center for Environmental Science

Research
Areas of Professional Expertise
· Integrated ecological and economic modeling and evaluation of policy/management options
· Ecosystem service trading, mitigation & offsets
· Decision support tools for maximizing net economic benefits of environmental restoration
· Performance-based metrics for environmental restoration targeting
· Invasive species risk assessment
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Peer-Review Publication


2

Papers & Book Chapters (2015-present)
Mohammadpour, P., Grady, C., Wainger, L., Kaye, J., Abler, D., Cibin, R., 2026. Systems approach to nitrogen modeling in the Chesapeake Bay: Advancing production chain analysis under future changes. Journal of Environmental Quality 55, e70142. https://doi.org/10.1002/jeq2.70142
Read, D.J., Carroll, A., Wainger, L.A., 2026. Enhancing institutional fit without formal institutional change: farmer-practitioner relationships and agricultural conservation programs in the Chesapeake Bay, USA - Ecology & Society. Ecology and Society 31. https://doi.org/10.5751/ES-16912-310109
Wainger, L.A., Weber, M.A., Price, E.W., 2025. Modifying Social Vulnerability Indices to Complement Physical Exposure Risk Analyses. Natural Hazards Review 26, 04024048. https://doi.org/10.1061/NHREFO.NHENG-2237. 
Gomez, M., Grady, C., Wainger, L., Cibin, R., Abler, D., Bosch, D., Kaye, J., 2024. Impacts of future scenarios on the nitrogen loss from agricultural supply chains in the Chesapeake Bay. Environ. Res. Lett. 19, 084039. https://doi.org/10.1088/1748-9326/ad5d0b
Weber, M.A., Wainger, L.A., Testa, J.M., Waldbusser, G.G., Li, M., 2024. Climate resilience and profitability thresholds in Chesapeake Bay oyster aquaculture. Journal of Environmental Management 372, 123202. https://doi.org/10.1016/j.jenvman.2024.123202.
North, E.W., Wilberg, M., Blair, J., Wainger, L., Cornwell, J., Jones, R., Hayes, C.G., Gawde, R., Hood, R.R., Goelz, T., Hartley, T., Mace, M.M., Diriker, M., Fowler, N., Polkinghorn, B., 2024. Two applications of the Consensus Solutions process with collaborative modeling for management of a contentious oyster fishery. Front. Mar. Sci. 11. https://doi.org/10.3389/fmars.2024.1423534
Read, D.J., Blair, E., Wainger, L., 2024. Effective Engagement Techniques Across the Agricultural Conservation Practice Adoption Process. Environmental Management. https://doi.org/10.1007/s00267-024-02043-8. 
Mace, M.M., Wilberg, M.J., Jesse, J., North, E., Gawde, R., Scully, M.E., Wainger, L., 2024. Developing a fine-scale spatial operating model of eastern oyster population dynamics in Chesapeake Bay, Maryland, U.S.A. Fisheries Research 279, 107145. https://doi.org/10.1016/j.fishres.2024.107145
Wainger, L.A., Murray, E.O., Theiling, C.H., McMurray, A.M., Cushing, J.A., Komlos, S.B., Cofrancesco, A.F., 2023. Broadening Benefits and Anticipating Tradeoffs with a Proposed Ecosystem Service Analysis Framework for the US Army Corps of Engineers. Environmental Management. https://doi.org/10.1007/s00267-022-01777-7
Read, D.J., Wainger, L., 2023. Assessing intervention effectiveness at promoting voluntary conservation practice adoption in agrienvironments. Conservation Biology 37, e14009. https://doi.org/10.1111/cobi.14009 
Hayes, C., Wainger, L., 2022. Comparing multi-criteria decision analysis to group negotiations in fisheries co-management. Marine Policy 138, 104997. https://doi.org/10.1016/j.marpol.2022.104997
Gray, M.W., Alexander, S.T., Beal, B.F., Bliss, T., Burge, C.A., Cram, J.A., Luca, M.D., Dumhart, J., Glibert, P.M., Gonsior, M., Heyes, A., Huebert, K.B., Lyubchich, V., McFarland, K., Parker, M., Plough, L.V., Schott, E.J., Wainger, L.A., Wikfors, G.H., Wilbur, A.E., 2022. Hatchery crashes among shellfish research hatcheries along the Atlantic coast of the United States: A case study at Horn Point Laboratory oyster research hatchery. Aquaculture 546, 737259. https://doi.org/10.1016/j.aquaculture.2021.737259. UMCES Cont. No. 6042
Read, D.J., Carroll, A., Wainger, L.A., 2021. Exploring private land conservation non-adopters’ attendance at outreach events in the Chesapeake Bay watershed, USA. PeerJ 9, e11959. https://doi.org/10.7717/peerj.11959. UMCES Cont. No. 6052
Hood, R.R., Shenk, G.W., Dixon, R.L., Smith, S.M.C., Ball, W.P., Bash, J.O., Batiuk, R., Boomer, K., Brady, D.C., Cerco, C., Claggett, P., de Mutsert, K., Easton, Z.M., Elmore, A.J., Friedrichs, M.A.M., Harris, L.A., Ihde, T.F., Lacher, L., Li, L., Linker, L.C., Miller, A., Moriarty, J., Noe, G.B., Onyullo, G.E., Rose, K., Skalak, K., Tian, R., Veith, T.L., Wainger, L., Weller, D., Zhang, Y.J., 2021. The Chesapeake Bay program modeling system: Overview and recommendations for future development. Ecological Modelling 456, 109635. UMCES Cont. No. 6018 https://doi.org/10.1016/j.ecolmodel.2021.109635
Weber, M.A., Wainger, L.A., Harms, N.E., Nesslage, G.M., 2021. The economic value of research in managing invasive hydrilla in Florida public lakes. Lake and Reservoir Management 37, 63–76. https://doi.org/10.1080/10402381.2020.1824047.
Kleinman, P.J.A., Fanelli, R.M., Hirsch, R.M., Buda, A.R., Easton, Z.M., Wainger, L.A., Brosch, C., Lowenfish, M., Collick, A.S., Shirmohammadi, A., Boomer, K., Hubbart, J.A., Bryant, R.B., Shenk, G.W., 2019. Phosphorus and the Chesapeake Bay: Lingering Issues and Emerging Concerns for Agriculture. Journal of Environmental Quality. https://doi.org/10.2134/jeq2019.03.0112
Lookingbill, T.R., Minor, E.S., Wainger, L.A., 2019. Chapter 6: The Ecosystem Service Impacts from Invasive Plants in Antietam National Battlefield, in: Lookingbill, T.R., Smallwood, P.D. (Eds.), Collateral Values, Landscape Series. Springer Nature, Switzerland. 
Wainger, L.A., Helcoski, R., Farge, K.W., Espinola, B.A., Green, G.T., 2018. Evidence of a Shared Value for Nature. Ecological Economics 154, 107–116. https://doi.org/10.1016/j.ecolecon.2018.07.025
Wainger, L. A., N. E. Harms, C. Magen, D. Liang, G. M. Nesslage, A. M. McMurray, and A. F. Cofrancesco. 2018. Evidence-based economic analysis demonstrates that ecosystem service benefits of water hyacinth management greatly exceed research and control costs. e26617v1. [UMCES # 5556]. PeerJ Inc. doi:10.7287/peerj.preprints.26617v1. 
Olander, L.P., Johnston, R.J., Tallis, H., Kagan, J., Maguire, L.A., Polasky, S., Urban, D., Boyd, J., Wainger, L., Palmer, M., 2018. Benefit relevant indicators: Ecosystem services measures that link ecological and social outcomes. Ecological Indicators 85, 1262–1272. [UMCES # 5593] https://doi.org/10.1016/j.ecolind.2017.12.001
Wainger LA, Secor D, Gurbisz C, Kemp M, Glibert PM, Richkus J, Barber M. 2017. Resilience indicators support valuation of estuarine ecosystem restoration under climate change. Ecosystem Health and Sustainability.   http://onlinelibrary.wiley.com/doi/10.1002/ehs2.1268/full
Wainger, L., A. McMurray, M. Paolisso, K. J. Johnson, and B. Needelman. 2017. Coastal Community Values for Marsh-Dependent Socioecological Services Revealed through a Systematic Qualitative Approach. Agricultural and Resource Economics Review 46: 1–27. 
Olander, L., S. Polasky, J. S. Kagan, R. J. Johnston, L. Wainger, D. Saah, L. Maguire, J. Boyd, D. Yoskowitz. 2017. So you want your research to be relevant? Building the bridge between ecosystem services research and practice. Ecosystem Services 26: 170–182. [UMCES # 5774] CBL Ref. No. 2020-056.
Wainger L, Yu H, Gazenski K, Boynton W. 2016. The relative influence of local and regional environmental drivers of algal biomass (chlorophyll-a) varies by estuarine location. Estuarine, Coastal and Shelf Science 178:65–76. [UMCES # 5775] CBL Ref. # 2020-057.
Nesslage GM, Wainger LA, Harms NE, Cofrancesco AF. 2016. Quantifying the population response of invasive water hyacinth, Eichhornia crassipes. Biological Invasions 18:2107–2115. [UMCES # 5184]
Richkus J, Wainger LA, Barber MC. 2016. Pathogen reduction co-benefits of nutrient best management practices. PeerJ 4:e2713. [UMCES # 5777] CBL Ref. No. 2020-059.
Full publication list at https://www.researchgate.net/profile/Lisa-Wainger/research

Peer-Reviewed Technical Reports
Wainger, L.A., Filoso, S., Murray, E.O., Weber, M.A., Price, E.W., Flemming, T.H., Hychka, K., Guilfoyle, M.P., 2026. Assessing relative wetland flood risk management benefits using COPE : an exploration of Capacity, Opportunity, Payoff, and Efficacy (Technical Report No. ERDC/EL TR-26-2). Engineer Research and Development Center (U.S.). https://hdl.handle.net/11681/50080
Murray, E., Theiling, C., Wainger, L., Guilfoyle, M., 2025. Developing an Ecosystem Goods and Services Assessment Framework: Products and Resources. https://doi.org/10.13140/RG.2.2.10481.19048
NOAA SAB & ESMWG, 2022. Developing Resilience in the Face of Rapidly Changing Marine Environments. NOAA Science Advisory Board and Ecosystem Science and Management Working Group, Silver Spring, MD. (Lead writer/editor for Chapter 2. Promoting resilience by incorporating people in forecasting, risk assessment, and policy to respond to rapid change). 
Wainger, L.A., Johnston, R.J., Rose, K.A., Castellini, M., McCammon, M., Newton, J., 2021. Decision Making under Deep Uncertainty: What is it and how might NOAA use it? Ecosystem Science and Management Working Group (ESMWG) to the NOAA SAB, Silver Spring, MD.
Wainger, L.A., Filoso, S., Murray, E.O., Weber, M.A., Price, E.W., Flemming, T.H., Hychka, K., (in press). Assessing relative wetland flood risk reduction benefits using COPE: An exploration of Capacity, Opportunity, Payoff and Equity. US Army Corps of Engineers, Engineer Research and Development Center, Vicksburg, MS.
Wainger, LA, McMurray A, Griscom HR, Murray EO, Cushing JA, Theiling CH, Komlos S. 2020. A Proposed Ecosystem Services Analysis Framework for the U.S. Army Corps of Engineers. ERCS/EL SR-20-2. US Army Corps of Engineers, Engineer Research and Development Center. Available from http://dx.doi.org/10.21079/11681/37741.
Shenk, G.W., Wainger, L.A., Wu, C., Capel, P., Friedrichs, M., Hubbart, J.A., Iho, A., Kleinman, P.J.A., Sellner, K., Stephenson, K., 2020. Assessing the Environment in Outcome Units (AEIOU): Using Eutrophying Units for Management (No. STAC Publication 20-003; TS-751-20; UMCES-CBL # 2020-065). Edgewater, MD.
Wainger, L.A., McMurray, A., Griscom, H.R., Murray, E.O., Cushing, J.A., Theiling, C.H., Komlos, S., 2020. A Proposed Ecosystem Services Analysis Framework for the U.S. Army Corps of Engineers (No. ERDC/EL SR-20-2). US Army Corps of Engineers, Engineer Research and Development Center.
Wainger, L.A. and M.A. Weber, 2019. Nutrient Credit Trading Could Expand Maryland Oyster Aquaculture. Maryland Sea Grant Fact Sheet. FS-1103. https://extension.umd.edu/learn/publications/nutrient-credit-trading-could-expand-maryland-oyster-aquaculture
McGee, B., M. Bryer, J. Davis-Martin, L. Wainger, R. Batiuk, J. Greiner, S. Newbold, K. Saunders, S. Phillips, R. Dixon. 2017. Quantifying Ecosystem Services and Co-Benefits of Nutrient and Sediment Pollutant Reducing BMPs. STAC Publication Number 17-008, Edgewater, MD. 37 p.
Wainger, L., and D. Ervin. 2017. Synthesis Chapter-The Valuation of Ecosystem Services from Farms and Forests: Informing a Systematic Approach to Quantifying Benefits of Conservation Programs. The Council on Food, Agriculture & Resource Economics and USDA Office of Ecosystem Markets. http://www.cfare.org/UserFiles/file/SynthesisChapter-TheValuationofEcosystemServicesfromFarmsandForests.pdf.
Wainger, L., Loomis, J., Johnston, R.J., Hansen, L., Carlisle, D., Lawrence, D., Gollehon, N., Duriancik, L., Schwarz, G., Ribaudo, M., Gala, C., 2017. Chapter 2: Ecosystem Service Benefits Generated by Improved Water Quality from Conservation Practices. The Council on Food, Agriculture & Resource Economics and USDA OEM, Washington, DC. Available online.
Wainger, L., and D. Ervin. 2017. Synthesis Chapter-The Valuation of Ecosystem Services from Farms and Forests: Informing a Systematic Approach to Quantifying Benefits of Conservation Programs. The Council on Food, Agriculture & Resource Economics and USDA Office of Ecosystem Markets. http://www.cfare.org/UserFiles/file/SynthesisChapter-TheValuationofEcosystemServicesfromFarmsandForests.pdf.
Wainger, L., J. Loomis, R.J. Johnston, L. Hansen, D. Carlisle, D. Lawrence, N. Gollehon, et al. 2017. Chapter 2: Ecosystem Service Benefits Generated by Improved Water Quality from Conservation Practices. Washington, DC: The Council on Food, Agriculture & Resource Economics and USDA Office of Ecosystem Markets. http://www.cfare.org/UserFiles/file/Chapter2-EcosystemServiceBenefitsGeneratedbyImprovedWaterQualityfromConservationPractices.pdf.

Other Reports, Discussion Papers, Online Products, and Draft Manuscripts
Shinbrot, X., Wainger, L., Obeysekera, J., Heikkila, T., Cabugao, K., Mattson, M., McCormick, L., Wallace, K., manuscript in review. Preparing for Uncertain Futures Using Scenario Planning and Deep Uncertainty Frameworks. San Francisco Estuary and Watershed Science.
UMCES, 2025. Evaluating Methods to Enhance Oyster Production with Alternative Substrates, Retrofits, and Hatchery Holding Times. Report to the Maryland General Assembly (re: SB830; 2022). (Chapter 1 co-author).
Wainger, L., Price, E., 2025. Analysis of changes in coal transportation routes and costs in response to new fees for transit through Maryland. Technical Report submitted to Maryland League of Conservation Voters.
Read, D.J., Wainger, L., 2025. Before and After Photos of Agricultural Best Management Practices. https://www.researchgate.net/publication/391395582_Before_and_After_Photos_of_Agricultural_Best_Management_Practices
Delta Independent Science Board 2024. Understanding Decision-Making under Deep Uncertainty: Seminar Synthesis. Report to the Delta Stewardship Council. Sacramento, California. https://deltacouncil.ca.gov/pdf/isb/products/2024-10-02-isb-dmdu-seminar-synthesis.pdf 
Delta Independent Science Board. 2024. Advancing Scientific Understanding and Management of the Delta Through a Food Web Perspective. Report to the Delta Stewardship Council. Sacramento, California. https://deltacouncil.ca.gov/pdf/isb/products/2024-10-02-isb-food-webs-review.pdf 
Wainger, L.A., Read, D., Blair, E., 2023. Enhancing Chesapeake Bay Partnership Activities by Integrating Social Science Final Report. UMCES-CBL for Chesapeake Bay Trust. TS-794-23 and Ref. No. [UMCES] CBL 2023-053. https://doi.10.13140/RG.2.2.15823.25767
Delta Independent Science Board. 2022. Review of Water Supply Reliability Estimation Related to the Sacramento-San Joaquin Delta. Report to the Delta Stewardship Council. Sacramento, California. https://deltacouncil.ca.gov/pdf/isb/products/2022-06-16-isb-water-supply-reliability-review.pdf 
Wainger, L.A., Price, E.W., 2022. A crediting system providing incentives for  co-benefit creation in the Maryland Department of the Environment stormwater program (Technical Report No. TS-789-22 and [UMCES] CBL 2023-018). UMCES-CBL, Solomons, MD.
West, A.O., Wainger, L.A., Rose, K.A., Roman, M.R., Miller, T.J., Moser, F.C., Dennison, W.C., Martinez, F.A., 2021. Ecosystem-Based Management: An analysis of national needs and opportunities. NOAA technical memorandum NOS NCCOS ; 288. https://doi.org/10.25923/ta8k-y562. TS-779-22 and Ref. No. [UMCES] CBL 2022-036
Price, E., Hollady, T., Wainger, L., 2021. Cost Analysis of Stormwater and Agricultural Practices for Reducing Nitrogen and Phosphorus Runoff in Maryland (No. UMCES Technical Report # TS-772-21). DOI: 10.13140/RG.2.2.28896.74246/1. https://bit.ly/3yFWpwD 
Flemming, T.H., Wainger, L.A., Bhaskaran, H., O’Neil, J., 2020. Game Module of Environmental Economics: You’ve Got Kale: A Game Teaching Farm Economics & Environmental Stewardship in a Changing Climate [WWW Document]. URL https://teachoceanscience.org/teaching_resources/education_modules/environmental_economics/
Wainger, L, Woodland, R, Hollady, T. 2019. Evaluating Costs and Benefits of the Department of Defense Legacy Resource Management Program. UMCES Technical Report # TS-747-19 and Ref. No. [UMCES]CBL 2020-030.
Weber, M.A., Wainger, L.A., Parker, M., Hollady, T., 2018. The potential for nutrient credit trading or economic incentives to expand Maryland oyster aquaculture. Report to Maryland Sea Grant, Award#NA14OAR4170090. UMCES Technical Report # TS-718-19, University of Maryland Center for Environmental Science, Solomons, MD. https://repository-library-noaa-gov.proxy-um.researchport.umd.edu/view/noaa/37930
Contracts and Grants
Awarded (Recent)
[bookmark: _Hlk144923920][bookmark: _Hlk144923921]“Baltimore BLUE-CORE: BLUEspace Collaborative REsearch for Urban Coastal Access and Climate Resilience in South Baltimore,” NOAA and Maryland Sea Grant. Morgan State University PEARL and UMCES-CBL; February 1, 2024 – January 31, 2028.
“Benefits of controlling harmful algal blooms in freshwater lakes and reservoirs: A multi-method valuation approach,” US Army Corps of Engineers ERDC. Chesapeake Biological Laboratory, UMCES; 1 October 2023 – 30 September 2026. 
“Refining Co-Benefit Measures of Environmental Restoration Investments,” MD Dept of Environment, Chesapeake Biological Laboratory, UMCES. 
“MDE Tier II Implementation Team-Evaluating the Economic Benefits Analysis of the Superconducting Magnetic Levitation (SCMAGLEV) Train,” MD Dept of Environment, U00P3600388 with the Chesapeake Biological Laboratory, UMCES; 1 November 2022 – 30 June 2025. 
“Thriving Agricultural Systems in Urbanized Landscapes,” U.S. Dept of Agriculture, S000182-USDA 2019-68012-29904 with the Chesapeake Biological Laboratory, UMCES; 1 September 2019 – 30 June 2025. 
“Economic Studies of Harbor Dredging, Operations and Future Development,” UMCES #4324620. MD Port Administration, 518830; 1 July 2023 – 31 October 2025. [Full project 1 July 2023 - 30 June 2028]
“Standardized Economic Benefits Evaluation Procedure,” AWD-100230 GR100359. MDE. 12/18/2024-9/30/2025.  

Recent Invited Seminars and Presentations
[bookmark: _Hlk124695951]December 5, 2025. Invited panelist: Economic Analyses to Support the Dredged Material Management Program. DMMP Annual Meeting. Maryland Port Administration, Harbor Hospital, Baltimore, MD.
August 21, 2025. California State Legislative Briefing: Delta Independent Science Board. Virtual.
June 10, 2025. Future scenarios to explore resilience of agro-ecological systems under uncertainty. Northeast Agricultural and Resource Economics Association workshop. Burlington, VT.
April 29, 2025. What works to increase conservation practice adoption? Penn State Agricultural Extension “Cornerstone Webinar”. Virtual.
March 6, 2025. Maryland Senate informational testimony: Analysis of changes in coal transportation routes and costs. SB882 and HB1088 Coal Transportation Fee and Fossil Fuel Mitigation Fund (Coal Dust Cleanup and Asthma Remediation Act)
February 5, 2025. Economic valuation of freshwater lakes and reservoirs experiencing HABs. Aquatic Nuisance Species Research Program, Harmful Algal Bloom Congressional Interest FY24 Review. USACE Environmental Lab, Vicksburg, MS and virtual.
December 6, 2024. Moderator. Interstate Commission on the Potomac River Basin (ICPRB) Land Use Webinar - Integrating Climate and Resilience with Equity, webinar
July 24, 2024. What works to increase conservation practice adoption? Thriving Agriculture in Urbanizing Systems Workshop. Annapolis, MD.
June 18, 2024. Developing & Applying a US Army Corps of Engineers Ecosystem Services Analysis Framework: Applications to Chesapeake Bay. NOAA Chesapeake Bay Office Ecological Science monthly webinar series.
June 11, 2024. Plenary Panel: Advances in Coupled Natural and Human Systems Research: Understanding and Applications. Chesapeake Community Research Symposium, Annapolis, MD
June 11, 2024. Co-developing future scenarios to explore resilience of agro-ecological systems under uncertainty. Chesapeake Community Research Symposium, Annapolis, MD.
April 18, 2024. Developing & Testing a US Army Corps of Engineers Ecosystem Services Analysis Framework. [with Elizabeth Murray] National Conference on Ecosystem Restoration, Albuquerque, NM.
November 16, 2023. What works to increase conservation practice adoption?  Presentation to Chesapeake Bay Program Agricultural Working Group, webinar.
September 7, 2023. What works to increase conservation practice adoption? Choose Clean Water (community group), webinar
June 27 2023. What have we learned about using economic incentives to address non-point source reductions? Chesapeake Environmental Protection Association, (community group), webinar.
March 16, 2023. Incentives for ecosystem services (co-benefits) in stormwater projects using 
Capacity, Opportunity, Payoff & Equity (COPE) criteria. STAC Ecosystem Services Workshop. Kent Island, Maryland.
February 15, 2023. Integrating Social Science for Adaptive Management in CBP. CRC Roundtable.

F. Engagement with Federal/State/Local Government and Non-Governmental Organizations
Office of Management and Budget and Office of Information and Regulatory Affairs. One of 10 national peer reviewers of draft Guidance for Assessing Changes in Environmental and Ecosystem Services in Benefit-Cost Analysis. November 2023.
California Delta Independent Science Board (2020-present; Chair 10/2022-9/2024)
Ecosystem Sciences and Management Working Group (ESMWG) of the NOAA Scientific Advisory Board. 2018-2022. Co-Chair 2020-2022.
Bay Journal Science Advisory Board (2020-2024)
Hughes Center for AgroEcology Research Advisory Board. (2022-present)
Advancing Agricultural Assistance. Steering Committee member at the request of Christine Conn, MD DNR, 2020
Chesapeake Bay Program Scientific and Technical Advisory Committee (STAC), 2007-2019
	Chair September 2015-2017	
Social Sciences Subcommittee
National Academies of Sciences. Invited speaker/participant.
Decision Making under Deep Uncertainty. Ocean Studies Board. April 28, 2022.
BayStat Program Scientific Advisory Panel, 2015-present. 
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