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• Address the [climate change analysis] uncertainty by documenting the 

current understanding of the science and identifying research gaps and 

needs.

• Develop an estimate of pollutant load changes (nitrogen, phosphorus, and 

sediment) due to 2025 climate change conditions [by 2019].

• Develop a better understanding of BMP responses, including new or other 

emerging BMPs, to climate change conditions.

• In 2021, the Partnership will consider results of updated methods, 

techniques, and studies and revisit existing estimated loads due to climate 

change to determine if any updates to those load estimates are needed.

• Jurisdictions will be expected to account for additional nutrient and 

sediment pollutant loads due to 2025 climate change conditions in a Phase 

III WIP addendum and/or 2-year milestones beginning in 2022.

The PSC has Directed That the Following Actions Be Taken
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What Changed in the Climate Change Analysis in the Six Months 

Prior to the December 2017 PSC Meeting and Why? 

A Change in Sea Level Rise Estimates for 2025 to Better Represent 

Observations:

“The primary change in the climate change estimates in the second half of 

2017 was the change in estimated sea level rise from 30 centimeters (1 foot) to 

17 centimeters (6.7 inches).  Initially, guidance from the Climate Resiliency 

Workgroup (CRWG) on regional sea level rise was based upon global tide 

gauge rates and regional land subsidence rates. [However] observations at the 

mouth of the Chesapeake indicated a trend from the historical records of the 

tidal gauge at Sewells Point, VA of 17 centimeters (6.7 inches).  Accordingly, 

since July 2017 the more appropriate estimate of 17 centimeters (6.7 inches), 

based on observations in the Chesapeake, was applied for the 2025 estimates 

of sea level rise…”
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What was the Impact of a Change in Sea Level Rise 

Estimates?

“The influence of changing sea level rise estimates for 2025 was significant.  As sea 

level rises the Bay becomes more open to the ocean and estuarine circulation delivers 

more oxygenated waters to the deep waters of the Chesapeake.  Model estimates were 

of a 13 percent decrease in hypoxia in the deepest waters of the Chesapeake  due to a 

sea level rise of 30 centimeters (1 foot) which was enough to accommodate the 

increased flow and loads from the watershed, resulting in little overall change to the 

attainment of DO water quality standards. With the decreased sea level rise estimate of 

17 centimeters (6.7 inches) the positive influence of increasing the openness of the Bay 

to the ocean was halved.  The decreased sea level rise estimate was insufficient to 

overcome the 7 percent increase in hypoxia due to the two primary components of 

increased temperature in the Bay waters (a 5 percent increase in hypoxia) and increased 

watershed loads (a 2 percent increase in hypoxia).”
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What Changed: A Consideration of the Nutrient Types that Make 

Up Total Nitrogen and Phosphorus

“Inputs to the Watershed Model to simulate 

climate change included an estimated 3.1 

percent increase in precipitation volume 

based on trends in 87 years of historical 

precipitation in the Chesapeake watershed.  

Long term (1940-2014) streamflow trends 

based on observed flow in Chesapeake 

watershed rivers corroborated the changes 

in increased precipitation over the last 30 

years. The increased precipitation 

mobilized dissolved nutrients.”
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What Changed: A Consideration of the Nutrient Types that Make 

Up Total Nitrogen and Phosphorus (continued)

“In addition, with the anticipated increases in larger precipitation events the volumes 

of precipitation were distributed throughout each year but weighed heavily to the 

highest precipitation events.  Following Groisman et al. (2004) the final estimates of 

future climate scenarios in the WSM assumed that almost the entire increase in 

estimated precipitation volume due to climate change was placed in the highest 

decile (90% to100%) of intensity.  Consistent with this approach, precipitation 

intensity at lower levels were decreased.  

This had the influence of increasing the 

particulate nutrients in the highest intensity 

rainfall events but decreasing runoff of 

particulate nutrients overall.”
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What Changed: A Consideration of the Nutrient Types that Make 

Up Total Nitrogen and Phosphorus (continued)

“The percentage changes for each nutrient type comprising total nitrogen 

(blue) and for phosphorus (red) are shown in the figure below.  In summary, 

inorganic nutrients increase with climate change; and particulate organic 

nutrients are decreased.  This is significant because the dissolved inorganic 

nutrients of nitrate and phosphate have a higher influence on the development 

and maintenance of low dissolved oxygen waters in the Chesapeake.”
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What was the Impact of Consideration of the Nutrient Types that 

Make Up Total Nitrogen and Phosphorus?

“The low estimated total nitrogen (1.2 million pounds) and total phosphorus loads (-

100,000 pounds) masked the importance of the different nutrient components that made up 

the load.  Increases in estimated dissolved nitrate and phosphate are particularly effective in 

generating hypoxia in the Chesapeake compared to the decreased estimated organic and 

particulate nutrients that were simulated.

Unfortunately, there are no management practices that reduce only dissolved nitrate and 

phosphate.  Therefore, the increased dissolved nutrient loads needed to be translated into 

the overall loads that are controlled by current management practices in the watershed.  

Accordingly, the estimated increased loads of dissolved nutrients from the effects of 

climate change in the watershed were replaced with the equivalent loads of 9 million 

pounds nitrogen and 0.5 million pounds phosphorus to represent the load reductions of a 

mix of dissolved, particulate, and organic nutrient types controlled by current management 

practices. 
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Why Do We Have Confidence In The Current Estimates For 2025? 

“The 2025 climate change estimate were extensively based on long term 

historical records of observations. Observed historical records used 

include precipitation volume, precipitation intensity, long term observed 

flows in the Chesapeake watershed, carbon dioxide concentrations, sea 

level rise from tide gages, observed salt intrusion, and tidal wetland loss.  

Further, the long term historical observations are corroborated with 

regional climate change models which substantiate both data sources and 

allow confidence in the extension of model based estimates to years 

beyond 2025 in order to examine future trends in flows, loads, and the 

Bay’s response to climate change.”
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Why Do We Have Confidence In The Current Estimates 

For 2025? (continued) 

“The 2025 estimates are the current state of science based on expert 

guidance from STAC scientists and the Climate Resiliency 

Workgroup.  The model design for climate change analysis and the 

data sets used are based on STAC guidance.  Additional guidance 

comes from extensive peer reviews of the CBP models and their 

findings.  Overall, the current estimates of the 2025 climate change 

influence on Chesapeake water quality are the best that can be 

developed today with the currently available observations, analysis 

tools, models, research, and data.”
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What Are the Plans to Increase Confidence in Estimating 2025 Climate 

Change Conditions for a Phase III WIP Addendum and/or 2-Year Milestones 

Beginning In 2022?

“Following the direction of the PSC the Modeling and Climate Resiliency 

Workgroups, working with other key Chesapeake Bay Program groups, will 

develop and implement a complete and fully operational model of climate 

change assessment by 2019.  In 2020 the CBP partners will complete a 

technical review and process for approval of the new refined model and its 

findings.  In 2021, the policy implications for including targets adjusted for 

the influence of climate change into the 2022-2023 milestones will be 

considered by the partnership, and by 2022 the refined findings on climate 

change will be implemented in the milestones.
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What Are the Plans to Increase Confidence in Estimating 2025 Climate 

Change Conditions for a Phase III WIP Addendum and/or 2-Year Milestones 

Beginning In 2022? (continued)

Activities to support the partnership’s deeper assessment of climate change in 

the watershed and Bay include the reexamination of all inputs used in the 

climate change analysis.  In addition, a detailed examination of each major 

land use type in all major basins will be done to ensure the simulated loads are 

consistent with the science and to increase confidence that the changes in 

loads from the land are being correctly computed.  Supporting this work, a 

STAC workshop is proposed for the summer of 2018 that will directly support 

the PSC intention to refine and improve, to the extent possible, the climate 

change estimates by 2019.  Further support comes from a Chesapeake 

Community Modeling Program symposium in June 2018 where sessions on 

improving the assessment of climate change in the Chesapeake are planned.



Understanding the Science: Proposed Next Steps
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2018

• STAC Workshop to 
examine current 
results, assess 
lessons-learned and 
recommend next 
steps.

•CRWG will 
incorporate actions 
in its 2018-2020 
workplan to 
develop a better 
understanding of 
BMP responses, 
including new or 
other emerging 
BMPs, to climate 
change conditions.

2019

• Following the 
direction of the 
PSC the Modeling 
and Climate 
Resiliency 
Workgroups, 
working with 
other key 
Chesapeake Bay 
Program groups, 
will develop and 
implement a 
complete and 
fully operational 
model of climate 
change 
assessment by 
2019.

2020

• In 2020 the CBP 
partners will 
complete a 
technical review 
and process for 
approval of the 
new refined 
model and its 
findings.  

2021

• In 2021, the policy 
implications for 
including targets 
adjusted for the 
influence of climate 
change into the 2022-
2023 milestones will 
be considered by the 
partnership. 

•By the close of 2021 
the refined findings 
on climate change will 
be implemented into 
the 2022-2023 
milestones. 


