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Education
2022 – 2026 Doctor of Philosophy (Ph.D.) in Earth System Science, Auburn University, USA

Adviser: Dr. Di Tian
Thesis: Improving sub-seasonal soil moisture flash drought monitoring and prediction with
data-driven causal discovery and deep learning

2022 – 2025 Graduate Certificate in Artificial Intelligence, Auburn University, USA
2022 – 2024 Master of Science (M.S.) inData Science and Engineering, Auburn University, USA

Capstone project title: Develop and evaluate a deep learning model using a land data assimi-
lation system to improve soil moisture monitoring.

2020 – 2022 Master of Technology (M.Tech.) in Earth System Science and Technology, IIT
Kharagpur, India Adviser: Dr. Arun Chakraborty
Thesis: Analysis of marine heatwaves in the Bay of Bengal region in the recent period.

2013 – 2017 Bachelor of Technology (B.Tech.) inMechanical Engineering, IIT BHU Varanasi, In-
dia

Employment
Aug 2022 – · · · · Graduate ResearchAssistant at Department of Crop, Soil, and Environmental

Sciences, Auburn University, Alabama, USA
Jan 2026 – Apr 2026 Graduate Teaching Assistant at Auburn University, Alabama, USA-

CSES7800- Deep Learning for Environmental Sciences (Graduate level 3-
credit hour course)

Aug 2025 – Dec 2025 Graduate Teaching Assistant at Auburn University, Alabama, USA-
CSES6800- Climate, Water, and Life (Graduate level 3-credit hour course)

Aug 2024 – Dec 2024 Graduate Teaching Assistant at Auburn University, Alabama, USA-
CSES6800- Climate, Water, and Life (Graduate level 3-credit hour course)

Aug 2021 – Jul 2022 Graduate Research Assistant at Centre for Ocean, River, Atmosphere and
Land Sciences, Indian Institute of Technology (IIT) Kharagpur, India

Aug 2021 – Dec 2021 Graduate TeachingAssistant at IITKharagpur, India- CL60003- AdvanceMe-
teorology (Graduate level 3-credit hour course)

Jul 2017 – Aug 2020 Academic Officer at Centre for Social Responsibility and Leadership, India
Reporting to Director General- Nripendra Kumar Bharali
Job description: Led academic operations for 24 nationwide Super30 projects, over-
seeing curriculum design, faculty recruitment, student selection, and performance
evaluation. Delivered advanced-level physics instruction (JEE Advanced) while de-
veloping assessment materials and analyzing test outcomes to improve academic ef-
fectiveness.

Aug 2015 – Dec 2015 Graduate Teaching Assistant at IIT BHU Varanasi, India- ME1201- Engineer-
ing Mechanics (Undergraduate level 3-credit hour course)

mailto:sudhanshu@auburn.edu
https://www.linkedin.com/in/sudhanshuiit/
https://scholar.google.com/citations?user=8bUhatEAAAAJ&hl=en
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Research Internship
Jun 2025 – Aug 2025 Summer Research Intern atNSF National Center for Atmospheric Research

(NCAR), Mesa Lab, Boulder, CO, USA (Advisors- Drs. Linnia Hawkins, Katie
Dagon, and Daniel Kennedy) - Sponsored by LEAP, Columbia University, USA
Project: Reducing Bias in CLM GPP Simulations via Machine Learning Emulation
and observation-Constrained Uncertainty Quantification
Mentored two undergraduate students (Sarah Ryu and Isabella Lu) in the
LEAP Research Experiences for Undergraduates (REU) program

Apr 2021 – Jul 2021 Summer Research Intern at National Center for Earth Science Studies
(NCESS), Kerala, India (Advisor- Dr. Rajat Kumar Sharma)
Project: Streamflow Prediction inThree Indian Rivers UsingMachine LearningMod-
els and Long-Term Hydroclimatic Data

May 2021 – Jun 2021 Research Intern at CSIR–National Geophysical Research Institute (NGRI),
Hyderabad, India (online) (Advisor- Dr. Radheshyam Yadav)
Project: Geodynamic Simulation of Crust–Mantle Convection Using ASPECT

May 2016 – Jul 2016 Intern at JCB India Limited, Haryana, India (Supervisor- Mr. Sanjay Kapar)
Project: Assembly Line Optimization and Production Relocation Strategy for 3CX
Backhoe Model

Aug 2016 – Apr 2017 Undergraduate Research Project at IIT (BHU) Varanasi, India (Advisor- Prof.
Rakesh Kumar Gautam)
Project: Fabrication andMechanical Characterization of Nanoporous Alumina Coat-
ings via Two-Step Anodization

Relevant coursework
Earth System Science: Agroclimatology, Earth Systems Observation & Analysis, Land and Climate
Interactions, Earth System Science & Global Change, Advanced Meteorology, Atmospheric Observa-
tions, Global Climate System, Climate Modeling.
AI,ML&Data Engineering: Machine Learning, Deep Learning for Environmental Sciences, Artifi-
cial Intelligence, Statistical Learning, DataMining, Database Systems I, Probability/Statistics for Data
Science, Intermediate Statistics for Data Science, Modeling of Air-Sea Interaction.

Research Publications (Citations = 141) (* denotes undergraduate advisee)

Articles in Progress

1 S. Kumar and D. Tian, Drought Propagation over Land as a Source of Predictability for Subseasonal Early
Warning of Soil Moisture Drought and Vegetation Impacts. (manuscript under development), 2026.

2 S. Kumar and D. Tian, Emulating Land Data Assimilation Systems for Scalable Root Zone Soil Moisture
Estimates with Implications for Field-Scale Drought Monitoring. (under review in Water Resources
Research), 2026. URL: https://bit.ly/4smXl3T.

First-Author Articles

1 S. Kumar and D. Tian, “Causal discovery analysis reveals global sources of predictability for regional
flash droughts,”Water Resources Research, vol. 60, no. 11, e2024WR038391, 2024, ISSN: 0043-1397. DOI:
10.1029/2024WR038391.

2 S. Kumar, A. Chakraborty, R. Chandrakar, A. Kumar, B. Sadhukhan, and R. Roy Chowdhury, “Analysis
of marine heatwaves over the Bay of Bengal during 1982–2021,” Scientific Reports, vol. 13, no. 1, p. 14 235,
2023, ISSN: 2045-2322. DOI: 10.1038/s41598-023-39884-y.
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Co-Author Articles

1 A. Chakraborty, R. Chandrakar, S. Kumar, B. Sadhukhan, and A. Kumar, “Analysis of marine
heatwaves and biogeochemistry in the Northern Arabian Sea,” Regional Studies in Marine Science,
p. 103 019, 2023, ISSN: 2352-4855. DOI: 10.1016/j.rsma.2023.103019.

2 R. K. Sharma, S. Kumar, D. Padmalal, and A. Roy, “Streamflow prediction using machine learning
models in selected rivers of Southern India,” International Journal of River Basin Management, pp. 1–27,
2023, ISSN: 1571-5124. DOI: 10.1080/15715124.2023.2196635.

3 M. D. Behera, S. Mudi, P. Shome, P. K. Das, S. Kumar, A. Joshi, A. Rathore, A. Deep, A. Kumar,
C. Sanwariya, N. Kumar, R. Chandrakar, S. Seshadri, S. Mukherjee, S. K. Bhattaram, and Z. Sirivella,
“Covid-19 slowdown induced improvement in air quality in India: Rapid assessment using sentinel-5p
tropomi data,”Geocarto International, vol. 37, no. 25, pp. 8127–8147, 2022, ISSN: 1010-6049. DOI:
10.1080/10106049.2021.1993351.

Conference Presentations
International

1 S. Kumar and D. Tian, Cascading propagation of subseasonal droughts across the land-atmosphere system,
Poster Presentation, EGUGeneral Assembly 2026, May 2026. DOI: 10.5194/egusphere-egu26-5997.

2 S. Kumar, L. R. Hawkins, K. Dagon, D. Kennedy, and D. Tian, Leveraging machine learning and MCMC
to optimize community land model parameters for accurate gross primary productivity estimates, Poster
Presentation, AGU Annual Meeting 2025, Dec. 2025. URL:
https://agu.confex.com/agu/agu25/meetingapp.cgi/Paper/1882489.

3 S. Kumar and D. Tian, A deep learning emulator for scalable soil moisture monitoring based on satellite and
land data assimilation system, Oral Presentation, EGU General Assembly 2025, Apr. 2025. DOI:
10.5194/egusphere-egu25-21925.

4 S. Kumar and D. Tian, Spatiotemporal propagations of subseasonal droughts over the contiguous United
States, Poster Presentation, AGU Annual Meeting 2025, Dec. 2025. URL:
https://agu.confex.com/agu/agu25/meetingapp.cgi/Paper/1900452.

5 I. Lu*, L. R. Hawkins, K. Dagon, S. Kumar, and S. Ryu, Investigating snowpack-shrub interactions in the
arctic tundra using machine learning and process models, Poster Presentation, AGU Annual Meeting 2025,
Dec. 2025. DOI: 10.22541/au.176124783.32634509/v1.

6 S. Ryu*, L. R. Hawkins, K. Dagon, S. Kumar, and I. Lu, Diagnosing parametric controls on clm
ecohydrology using machine learning emulators, Poster Presentation, AGU Annual Meeting 2025, Dec.
2025. DOI: 10.22541/essoar.176662245.56909200/v1.

7 S. Kumar and D. Tian, A scalable deep learning emulator for soil moisture and flash drought monitoring,
Oral Presentation, AGU Fall Meeting 2024, Dec. 2024. URL:
https://ui.adsabs.harvard.edu/abs/2024AGUFMH52A...03K/abstract.

8 S. Kumar and A. Chakraborty, Analysis of marine heatwaves in the Bay of Bengal region, Poster
Presentation, AGU Fall Meeting 2022, Dec. 2022. DOI: 10.22541/essoar.167457991.11785553/v2.

National

1 S. Kumar, L. R. Hawkins, K. Dagon, I. Lu, and S. Ryu, Accelerating parameter calibration in CLM using
machine learning and MCMC, Poster Presentation, 2025 NSF NCAR, UCAR, UCP, and RECCS Summer
Student Conference, Jul. 2025.

2 I. Lu*, L. Hawkins, K. Dagon, S. Kumar, and S. Ryu, Investigating snowpack-shrub interactions in the
arctic tundra, Poster Presentation, 2025 NSF NCAR, UCAR, UCP, and RECCS Summer Student
Conference, Jul. 2025.
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3 S. Ryu*, L. Hawkins, K. Dagon, S. Kumar, and I. Lu, Diagnosing parametric controls on CLM
ecohydrology with machine learning emulators, Poster Presentation, 2025 NSF NCAR, UCAR, UCP, and
RECCS Summer Student Conference, Jul. 2025.

4 S. Kumar and D. Tian, Discovering global sources of regional flash drought predictability using causal
networks, Poster Presentation, 2024 CDPW - CPASW Joint Workshop, Mar. 2024.

5 S. Kumar and D. Tian, Detecting and quantifying sub-seasonal teleconnections of regional soil moisture
flash droughts using causal networks, Poster Presentation, 2nd national flash drought workshop -
NOAA/NIDIS, May 2023.

Regional

1 S. Kumar and D. Tian, Detecting time-lagged cross-type subseasonal drought propagations using event
coincidence analysis, Poster Presentation, 2026 Earth System Science Symposium, Mar. 2026.

2 S. Kumar and D. Tian, Subseasonal drought cascades across the United States land–atmosphere system,
Poster Presentation, 2026 Auburn Research Symposium, Mar. 2026.

3 S. Kumar and D. Tian, A deep learning model for scalable root-zone soil moisture estimation using
multi-source data, Poster Presentation, AU Climate Symposium 2025, Mar. 2025.

4 S. Kumar and D. Tian, Advancing soil moisture monitoring: AI-Driven multi-scale estimation with DEMS,
Poster Presentation, 2025 Auburn Research Symposium, Mar. 2025.

5 S. Kumar and D. Tian, A deep learning-based framework for multiscale daily soil moisture estimation,
Poster Presentation, AU COA 2024 Graduate Research Poster Showcase, Oct. 2024.

6 S. Fulzele*, R. K. Sharma, and S. Kumar, Streamflow simulation in a humid tropical catchment of southern
western ghats using hybrid modeling approach, Oral Presentation, 108th Indian Science Congress
Association at RTMNagpur University, India, Jan. 2023.

7 S. Kumar and D. Tian, Understanding sub-seasonal predictability of soil moisture flash drought in the
southeastern US based on causal analysis of large-scale climate patterns, Oral Presentation, Alabama Water
Resources Conference 2023, Sep. 2023.

Research Grants and Awards
Fellowships / Scholarships / Grants

2026 Graduate Student Council (GSC) Travel Fellowship — Auburn University, USA |
Amount: $400

2025 LEAP Conference Travel Support — Centre for Learning the Earth with Artificial In-
telligence and Physics (LEAP), USA | Amount: $1500
GSC Travel Fellowship—Auburn University, USA | Amount: $400
LEAP Momentum Fellowship — Centre for Learning the Earth with Artificial Intelli-
gence and Physics (LEAP), USA | Amount: $9500

2024 GSC Travel Fellowship—Auburn University, USA | Amount: $400
2023 CASTMini-Grant—U.S. Geological Survey (USGS) | Amount: $2000

2022–2026 Research Assistantship through NSF CAREER Award (PI: Dr. Di Tian)—National
Science Foundation, USA | Amount: $106,000 (approx.)

2022 Travel Grant—American Geophysical Union | Amount: $1000
2020–2022 M.Tech Fellowship—Ministry of Education, India | Amount: INR 297,600

2015 Teaching Assistantship— IIT BHU Varanasi | Amount: INR 12,000



Research Grants and Awards (continued)
2013–2017 Merit-cum-Mean Scholarship — Ministry of Human Resource Development, India |

Amount: INR 400,000

Awards
Apr 2025 College Award for Poster Presentation—Auburn Research Symposium 2025
Sep 2023 Winner, Student Lightning Talk Competition — Alabama Water Resources Confer-

ence 2023

Services
Academic Services

Peer-reviewed manuscripts for Weather and Climate Extremes, Journal of Hydrome-
teorology, Water Resources Research, Geophysical Research Letters, International Journal
of River Basin Management, Hydrological Sciences Journal, Hydrology and Earth System
Sciences, Groundwater for Sustainable Development, Journal of Hazardous Materials Ad-
vances, Journal of Hydrologic Engineering, Earth Systems and Environment, and JGR Ma-
chine Learning: Code Reviewer

Mentoring
Summer 2025 Isabella Lu, Columbia University, LEAP REU Program

Sarah Ryu, University of California, Berkeley, LEAP REU Program

Leadership Roles
2026–2027 Member — American Geophysical Union Hydrology Section Student Subcommittee

(H3S): Liaison between H3S and CUAHSI
2026 Early Career Convener—EGU General Assembly 2026,Sessions: HS6.9 (Oral-Chair

and Poster), GI2.4 (Oral-Chair)
2025–2026 Cabinet Member—Graduate Student Council, Auburn University, USA

2025 Early Career Convener — AGU Annual Meeting 2025, Sessions: H31B (Oral), H44F
(Oral-Chair), H33O (Poster), H51Q (Poster)

2024–2025 Vice-President—Oikotaan Bengali Students Association, Auburn University, USA
Cabinet Member — Graduate Student Council’s Communications Committee,
Auburn University, USA

2021–2022 Department Post-Graduate Representative— Indian Institute of Technology (IIT)
Kharagpur, India

Community Service, Extra-Curriculars, and Outreach Activities
2026 Judge — Capstone Design Showcase and Graduate Engineering Research Showcase,

Auburn University, USA
Judge—Greater Eastern Alabama Regional Science and Engineering Fair, AL, USA
Abstract reviewer andmoderator—Auburn Research Symposium 2026, AL, USA
Judge—Alabama Science and Engineering Fair, AL, USA

2025 Judge—2025 NSFNCAR, UCAR, UCP, and RECCS Summer Student Conference, CO,
USA
Category Captain and Judge—Alabama Science and Engineering Fair, AL, USA



Services (continued)
2024 Category Captain—Alabama Science and Engineering Fair, AL, USA

Judge—Shark Tank Projects for Engineering, Auburn University, USA
2023 Judge—Alabama Science and Engineering Fair, AL, USA

2022–2023 Media Developer— Indian Students Association, Auburn University, USA
2021 Volunteer Management Team—Convocation 2021, IIT Kharagpur, India

2018–2019 Academic Team Leader—OMC Super 30, Bhubaneswar, India
2016 Coordinator — COMET’16, Mechanical Engineering Conference, IIT BHU Varanasi,

India
2014–2015 Co-coordinator—AMC (Aero-Modelling Club), IIT BHU Varanasi, India
2013–2014 Member and Volunteer—Kashi Utkarsh, Student-run Social Organization, IIT BHU

Varanasi, India

Professional Organization Memberships
2025–present Member—Learning the Earth with Artificial Intelligence and Physics Centre
2024–present Member—European Geophysical Union (EGU)
2023–present Member—Alabama Section of the American Water Resources Association
2022–present Member—American Geophysical Union (AGU)
2021–present Member— International Water Resources Association

Skills
Technical Skills

Languages Python, R programming, FORTRAN (basic), Java (basic)
Software Packages ArcGIS, Google Earth Engine,Microsoft Office (Word, Excel, PowerPoint), MAT-

LAB, LaTeX
Operating System Windows, Linux

Workshops and Related Training
Jun 09–11, 2025 30th Annual CESMWorkshop, Boulder, CO, USA

May 27–Jun 06, 2025 Momentum Bootcamp at Innovation Hub, Columbia University, NY, USA
Jan 21–Apr 22, 2025 Preparing Future Faculty Program (Spring 2025), Auburn, AL, USA

Sep 16–20, 2024 6th NOAAWorkshop on Leveraging AI in Environmental Sciences
Jul 15–19, 2024 WRF Tutorial – Mesoscale Weather Modeling

Mar 24–29, 2024 Climate Diagnostics and Prediction (CDPW) – Climate Prediction Applica-
tions Science Workshop (CPASW), Tallahassee, FL, USA

May 2–4, 2023 2ndNational FlashDroughtWorkshop, by NOAA/NIDIS, Boulder, CO, USA
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