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EDUCATION

University of Michigan, Ann Arbor

Ph.D. in Civil Engineering, April 2020

Graduate Certificate in Computational Discovery and Engineering, April 2020
Master’s in Applied Mathematics, May 2018

Master’s in Civil Engineering, May 2015

Hohai University
B.S. in Hydrology and Water Resources Engineering, Jun 2013

WORK EXPERIENCE

Earth Scientist at Pacific Northwest National Lab, Dec 2022 to present

» Develop land-ocean coupling in Energy Exascale Earth System Model (E3SM) to understand the impacts of seawater
intrusion on groundwater system

» Develop a 2-dimensional river dynamical core (RDycore) with support for heterogeneous computing architectures as a
next-generation river component for E3SM

» Develop a coupled modeling framework including atmosphere, ocean, land, and river models to simulate compound
flooding event at “human-action” scales

« Evaluate global river transport model on structured and unstructured mesh

Postdoc research associate at Pacific Northwest National Lab, May 2020 to Nov 2022
» Model development of Energy Exascale Earth System Model (E3SM) to couple human-land-river-ocean interactions
» Developed a data-driven macro-scale floodplain inundation scheme in E3SM

« Calibrated runoff relevant parameters in E3SM with an Uncertainty Quantification framework, and evaluate the
parametric uncertainty

« Evaluated the uncertainty of runoff projections under climate change conditions

» Developed a new infiltration scheme in E3SM to improve the wetland dynamics and project its changes under climate
change

« Sensitivity analysis on streamflow simulation with land surface model and global river transport model

Ph.D. Internship at Pacific Northwest National Lab, Jun 2019 to Aug 2019

» Developed a parallel 2D Shallow Water Equation model with PETSc written in Fortran

« Validated the overland flow model with dam break example, and visualized the results in Python

» Applied Method of Manufactured Solutions for code verification

» Coupling the overland flow model to a dynamic ground water model to understand surface-subsurface interactions

GRADUATE RRESEARCH EXPERIENCE

Uncertainty quantification of urban flooding at ‘Human Action’ scale with reduced order method

 Generated unstructured mesh of urban watershed for the flooding model from Triangulated irregular network and building
footprints

» Reproduced Houston 2017 flooding event with a dynamic routing model based on finite volume method

 Used truncated Karhunen-Loéve expansion to reduce rainfall field dimensionality

 Constructed surrogate model with polynomial chaos expansion for computational efficiency

« Propagate uncertainty of stochastic inputs and parameters to the output use random sampling with Monte Carlo simulation

Effect of climate change on hydrologic cycle
» Modified a Bayesian framework to couple with a stochastic downscaling model



» Downscaled some principal hydrological variables from coarse climate model resolution to station-level resolution
« Corrected climate model projection bias with VIC model outputs

 Quantified the change of flood timing, magnitude in the future from CMIP5 model ensemble through a multi-variate
Bayesian method for US continent

» Assessed effect of climate change to evapotranspiration at US continent scale in the future

Investigate response of vegetation to droughts in Amazon rainforest

« Clustering analysis (spectral cluster method, K-means, Gaussian mixture method, etc.) of precipitation in Amazon region
with gauge measurements

« Investigate relationship between vegetation indices and precipitation through Recurrent Neural Network

Drought Resilience and Interannual Variability of Evapotranspiration of Amazon Rainforest

« Applied an innovative method to estimate evapotranspiration with satellite data over Amazon basin

« Validated multiple satellite\reanalysis evapotranspiration products with observation in Amazon basin
 Derived an index to indicate drought intensity based on satellite data

TEACHING EXPERIENCE

Guest Lecturer, University of Houston, Mar 2025
« Give two lectures on the topic of floods for Global Climate: Physical Models

Guest Lecturer, University of Houston, Mar 2024
« Give two lectures on the topic of floods for Global Climate: Physical Models

Graduate Student Instructor, University of Michigan, Ann Arbor, Sep 2016 to Apr 2019

« Teach the lab sections of hydrology and floodplain analysis for senior students (size about 60 students)
 Led and scheduled hydraulic experiments on a flume
« Discuss and reformulate the lab syllabus with the instructor

» Topics include watershed delineation, frequency analysis, unit hydrograph, rational methods, storm sewer design,
detention pond design and other fundamental hydrology/hydraulic topics

COMPUTER SKILLS

» Programming: Fortran, C++, Python, Matlab, R, VB
 Version Control: Git
« Applications: ArcGIS, QGIS, Latex, open foam, AutoCAD, EPANET 2, Office

HONORS & AWARDS

« First-authored paper in Geophysical Research Letters was selected for AGU Research Spotlight, 2019

» Dow Doctoral Sustainability Fellowship, Fall 2017 to Fall 2019

« Rackham Conference Travel Grants, 2017, 2018

« Streeter Fellowship, Fall 2015 to Winter 2016

« Jiangsu Division in Contemporary Undergraduate Mathematical Contest in Modeling - 3rd place, Sep 2011

PROFESSIONAL SERVICES

Guest editor: Journal of Hydrologic Engineering, Special Collection on Water Management in a Changing Climate:
Quantification and Communication of Uncertainties in Climate Predictions and Projections to Improve Decision-Making



Membership
« American Geophysical Union (AGU)

« American Society of Civil Engineers (ASCE), Risk, Uncertainty, And Probabilistic Approaches (RUPA) committee
member

Journal peer review: Geophysical Research Letter X 8, Earth System Science Data X 8, Journal of Hydrologic
Engineering X5, Journal of Hydrology X 3, Water Resources Research X 4, Geoscientific Model Developments X 4,
Frontiers in Water X 4, Environmental Research Letters X 4, Journal of Geophysical Research: Atmospheres X 1, Water
X 3, Remote Sensing X 5, GeoHazards X 1, Imaging Science X 1, Journal of Advances in Modeling Earth Systems X 1,
npj Climate and Atmospheric Science X 1
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