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Current Lab

Four M.S. Students

Bandhan, Probir, Khagendra, & Lydia

Eleven Ph.D. students

Ben, Onyinye, Sabya, Lalita, Shakir, Rajesh, 

Ignatius, Kaustav, Vaine, Reinhard, & Naveen

One incoming (fall 2026) M.S. student 

Anna Maria

Three postdocs

Ashok, Rakhi Goswami, TBA

Total 20 people (fall 2026)
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https://www.dfslx.org/ 

https://www.dfslx.org/


The Study Area
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Part of the original 13 colonies

Founded in 1732

Statehood: January 2, 1788

The largest state east of the Mississippi River 

(37 million acres)



Water Quality in Georgia
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Possible Solution
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Economic and Environmental Tradeoffs
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Goal of the Study

Modeling the economic and environmental tradeoffs 

related to potential water quality improvement in light of 

land use changes over space and time in Georgia.

8



S
tu

d
y

 A
re

a

9



Framework: Designing Watershed for 
Integrated Development (DWID)
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SWAT Modeling (Key Assumptions)

Hydrological Response Units (HRUs): 1272

Cotton-Corn-Peanut Rotation

Model Initialization (1993 –1996)

Model Calibration (1997 –2001)

Model Validation (2002 –2003)
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Economic Modeling
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Dynamic Linear Optimization Model

Objective Function (Maximize)

 Net Present Value Over Time 

Subject to

 Land Availability Constraints

 Land Balance Constraints

 Water Quality Constraints
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Scenarios
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Results
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SWAT Modeling

Calibration

Validation
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SWAT Modeling

Points reflect HRU-

level data and depict 

the average load over 

the nine years 

considered, 1997 to 

2005. 17



Contribution Modeling

NO3-N Load
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Contribution Modeling

P Load
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Contribution Modeling

Surface Runoff
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Economic Modeling
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Economic and Environmental Tradeoffs
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Economic and Environmental Tradeoffs

NO3-N 
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Projected Land Use Change

NO3-N

P

NO3-N + P
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Projected Land Use Change
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Projected Land Use Change
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Publication

Non-Stochastic DWID Model
27



Stochastic DWID Model 

How confident do we want to be in meeting the phosphorus 
water quality standard, keeping in mind the variability of 
phosphorus loadings from each sub-basin for each land use 
type in the presence of yield variability?

Chance Constraint Approach 
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Stochastic DWID Model 

50% Confidence Level (Deterministic) 90% Confidence Level (Stochastic)

95% Confidence Level (Stochastic)

99% Confidence Level (Stochastic)
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Stochastic DWID Model 

30



Stochastic DWID Model 
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Publication

Stochastic DWID Model
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DWID Modeling Approach

Advantages
Tradeoff analysis for optimal policy designs

Spatial targeting (better utilization of money and time)

Signifies the role of forestry in meeting water quality expectations

Highly customizable & applicable to watersheds at the global level

Disadvantages
Time Intensive
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Final thought…

Better watershed policy 

needs both physical routing 

and economic response, and, 

most importantly, uncertainty 

belongs in the decision-

making framework.

Social dimensions are 

critical.
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Thanks!

Puneet Dwivedi, Ph.D.
Professor | Glenn ’65 and Heather Hilliard Endowed Chair in Environmental Sustainability

Clemson University | Department of Forestry and Environmental Conservation

364 Newhotsky Hall, Clemson, SC 29634 || Email: dwivedi@clemson.edu
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