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Characteristics of (surface) water pollution 

from agricultural production

• Pollution from agricultural production can be 

controlled through certain conservation 

practices

• Impacts of different conservation practices are 

heterogeneous

• Spatial spillovers

 Upstream pollution affects downstream 

pollution directly 

• Temporal dynamics

 High pollution happens in March-July and 

Oct-Feb due to the characteristics of 

agricultural production

 Pollution remains in the water system for 

more than one year 

Objectives

• Investigate how have agricultural conservation 

programs influenced water quality 

• Measure the cost-effectiveness of these 

programs

• Explore the heterogeneity of the impacts of 

different programs on water pollution

• Control for spatial spillovers of water pollution 

via modeling upstream to downstream water 

flows

Methods

A spatial autoregressive model:

𝑊𝑄𝑖,𝑡 = σ𝑗=0
𝐽

𝛽𝑗𝐸𝑖,𝑡−𝑗 + 𝛾 σ𝜔∈Ωi
𝜓𝜔𝑊𝑄𝜔,𝑡 +

𝑋𝑖,𝑡𝛼 + 𝜆𝑡 + 𝜀𝑖,𝑡

𝑊𝑄𝑖,𝑡: Measurements of nitrogen and 

phosphorus in March-July and Oct-Feb.

𝐸𝑖,𝑡−𝑗: land area under conservation practice 

contracts 

𝛾: strength of the spatial spillover effect

𝜓𝜔: spatial weight matrix, capturing the potential 

influence of upstream pollution to downstream

𝑋 : cropland allocation, crop rotation and 

other land use

𝜆𝑡:year dummies

Motivations

• Diversified agricultural conservation programs 

have been implemented to target the reduction 

of water pollution from agricultural production 

• It is important to examine the cost-effectiveness 

of these programs for program evaluation and 

future policy design

• There is a dearth of statistical analysis of the 

relationship between agricultural conservation 

programs expenditure and water quality

Analysis

• Wabash River Watershed

• Different levels of watershed 

 8-digit watershed 

 10-digit watershed

 12-digit watershed 

• Agricultural conservation practices at watershed 

level in Indiana

• IDEM fixed monitoring sites

• Spatial spillovers are identified via upstream and 

downstream relationships

Data
• USDA NRCS agricultural conservation practices 

data

• Indiana Department of Environmental 

Management (IDEM) water quality data

• National Hydrography Dataset (NHD)

• National Watershed Boundary Dataset (WBD)

• USDA Cropland Data Layer (CDL) 

Preliminary results
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