
Pramod Pandey, PhD
Faculty/Specialist
Department of Population Health and Reproduction 
School of Veterinary Medicine
University of California, Davis, USA

International Soil and Water Assessment Tool Conference
Beijing Normal University, China

July 27- 29, 2016

Development of  Stream 
Bacteria Transport Model 
for SWAT 

Coauthors in this research:
Drs Michelle Soupir, and Chris Rehmann
Iowa State University, Ames, Iowa

http://www.google.com.hk/url?url=http://www.logotypes101.com/free_vector_logo/74867/UC_Davis_Aggies18&rct=j&sa=U&ei=STy1UuWkOa2TiAeP4YCoCg&ved=0CDIQ9QEwBA&q=UC+davis+logo+download&usg=AFQjCNGxJPETra_vxRK7q923yu2BPYUjLw
http://www.google.com.hk/url?url=http://www.logotypes101.com/free_vector_logo/74867/UC_Davis_Aggies18&rct=j&sa=U&ei=STy1UuWkOa2TiAeP4YCoCg&ved=0CDIQ9QEwBA&q=UC+davis+logo+download&usg=AFQjCNGxJPETra_vxRK7q923yu2BPYUjLw


Brief Introduction – UC Vet Med School
The top ranked in the US

http://www.google.com.hk/url?url=http://www.logotypes101.com/free_vector_logo/74867/UC_Davis_Aggies18&rct=j&sa=U&ei=STy1UuWkOa2TiAeP4YCoCg&ved=0CDIQ9QEwBA&q=UC+davis+logo+download&usg=AFQjCNGxJPETra_vxRK7q923yu2BPYUjLw
http://www.google.com.hk/url?url=http://www.logotypes101.com/free_vector_logo/74867/UC_Davis_Aggies18&rct=j&sa=U&ei=STy1UuWkOa2TiAeP4YCoCg&ved=0CDIQ9QEwBA&q=UC+davis+logo+download&usg=AFQjCNGxJPETra_vxRK7q923yu2BPYUjLw


My research - water/bacteria/waste 

Manure application

Animal waste
Dairy farm

Dairy lagoon

Yosemite National Park – Merced river

Water sampling
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My lab research- microbiology/mass spec

Mass spec lab

Pathogen lab

Pathogen testing Wet lab work
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Bacteria Contamination-Why an issue?
 Pathogen contamination is the 

leading cause of impairments. 

Pathogens

Mercury
Metals

Sediment

Nutrients

Low DO

pH

Impaired Biota

PCBs

Temperature

Turbidity
Pesticides Unknown and 

other causes
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In-stream contamination – Iowa work
In stream pollution Stream sampling in Iowa

Dead fish in streams

Heavy algae bloom
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Challenges in bacteria transport modeling

Issue: poor performance for small sizes < 0.002 mm
Solution: need for new empirical approaches

Pandey et al. (2014)

Malakoff (2002)

Source
??

Small size??

Modelling complexity

challenges
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Conceptual bacteria dynamics in streams

---

+-- +

Φ

Force diagram
Flow

Mean bed plane

FlocculationDeposition Resuspension

Decay/growth

E. coli
Cohesive 
sediment

Van der Walls interaction
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Bacteria modelling-new empirical formula
New approach

Semi - empirical approach
Shields parameter Cohesive parameter

and
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Bacteria modelling – 1. Resuspension in stream
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Bacteria modelling- 2. Pathogen Load 
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Bacteria modelling- 3. SWAT model
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Bacteria (E. coli) monitoring in stream
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Subroutines for SWAT bacteria transport

My background/experience in programming of ROTO model did help; 
challenges were in GIS interphase
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SWAT setup - Bacteria modeling
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SWAT in-stream flow (observ./pred.)
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SWAT bacteria predictions 
Sediment

Water
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Pathogen modelling in stream

Bacteria field work – relatively expensive
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SWAT bacteria predictions and observations
(predictability estimation) 

1 order of magnitude

1:1 line
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Conclusions of this bacteria modelling
• Modified SWAT model can improve the estimation of bacteria     

transport at watershed scale. 

• This will be the first model to understand bacteria dynamics in 

streambed sediment (not found reported yet)

• This model predicts pathogen concentrations in the sediment 

bed as well as in water column simultaneously. 

• The predictions were verified in the Squaw Creek Watershed, 

Iowa; and approximately 82% of the water column predictions 

and 62% of the streambed sediment bacteria predictions fall 

within 1 order of magnitude of bacteria measured data. 
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Thank you

Question please ??
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