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A History of Nutrient and 
Sediment Inputs to 

Chesapeake Bay, 1985-2016:

Three decades of monitoring and coordinated 
restoration in the Chesapeake Watershed

Joel D. Blomquist, Rosemary M. Fanelli, Jeni Keisman, Qian Zhang, 
Doug L. Moyer and Michael J. Langland



Purpose

1. Provide feedback on net observed 
changes in inputs to Chesapeake 
Bay

2. Clarify technical trend jargon for 
fluvial systems

3. Help bridge the understanding of 
watershed changes with estuarine 
response 

Scope 

1. River Monitoring1 (RIM 1985-2016)
2. Watershed models (WSM6.03)  

(SPARROW2)
3. Wastewater inputs (CBPO3)
4. Atmospheric Deposition (NADP3)

1 Moyer, D.L., Langland, M.J., Blomquist, J.D., and Yang, Guoxiang, 2017, 
Nitrogen, phosphorus, and suspended-sediment loads and trends 
measured at the Chesapeake Bay Nontidal Network stations: Water 
years 1985-2016, U.S. Geological Survey data release, 
https://doi.org/10.5066/F7RR1X68. 

2 Ator, S.W., Brakebill, J.W., and Blomquist, J.D., 2011, Sources, fate, and 
transport of nitrogen and phosphorus in the Chesapeake Bay 
watershedτAn empirical model: U.S. Geological Survey Scientific 
Investigations Report 2011ς5167, 27 p.

3 Chesapeake Bay Program Office, 2018. 

https://doi.org/10.5066/F7RR1X68
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Preliminary information-Subject to revision. Not for citation or distribution.

Improvements based on local load to streams based on WSM 5.3.2
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Flow Normalized Loads



Test / Slope Estimate Pros Cons

Mann Kendall / 
Sen Slope

Å Robust nonparametric 
trend test on annual 
data.

Å Slope scaled to annual 
time series

Å Limited power relative 
to sampled observations

Seasonal Kendall / Seasonal 
Sen Slope

Å Robust nonparametric 
trend test on seasonal 
(monthly) data.

Å Increased power in 
trend detection (12 
seasons per year)

Å Slope is scaled to 
monthly observation

Å Slope is insensitive to 
seasons with large 
change

Characterizing Observed Changes in 
Annual Load 



Trends in Observed Loads



Trends in Observed Loads



Trends in Observed Loads



Summary of Observed and Flow-
Normalized Change

Decreasing
Increasing 


