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Climate change is already impacting 
Chesapeake Bay 

Chesapeake Bay has warmed by more than 2°F 

Najjar et al. 2010. Estuarine, Coastal, Shelf Sci. 86:1  



Precipitation is already changing 
in our region 

Global Climate Change impacts in the US from 1958-2007. 



Sea level has risen 0.5m since 1900  

Ezer, T. and W.B. Corlett. 2012. Is sea level accelerating in the Chesapeake Bay? A demonstration of a novel new 
approach for analyzing sea level data. Geophysical Research Letters 39: L19065, doi:10.1029/2012GL053435.  

~17cm of SLR 
realized since 1992 



Winter temperature range increased, 
summer temperatures decreased slightly 

New IPCC regional 
estimates 

New IPCC regional 
estimates 



Winter precipitation range decreased slightly, 
summer precipitation increased slightly 

New IPCC regional estimates 
  Lower emissions 
  Higher emissions 



Is acidification occurring in Chesapeake Bay? 

Spring-
Mesohaline 

Spring-Polyhaline 

Summer-
Mesohaline 

Summer-
Polyhaline 

Waldbusser et al. 2011, Estuaries and Coasts 



• Four focus areas 
– Salt marsh and Submerged Aquatic Vegetation 
– Bacteria and Pathogens 
– Oyster and fish recruitment 

• Expect various impacts from sea level rise, temperature, storm 
frequency, precipitation, and salinity changes 

Focus on impacts to and  
resilience of key resources 



• Define communities – not just salt marsh, but woods/wetlands 
• Interactions of climate change factors on water quality, which then affects 

SAV and salt marsh, which are being directly by climate change as well. 
How will we address this? 

• Add pH/ocean acidification to list of climate change impacts 
• Salinity – how it affects submerged aquatic vegetation 
• Measuring oysters is not a strong point in the Bay right now, so will have to 

think about a resilience indicator, cannot just be basic abundance 
– Maybe resiliency of oysters to storm frequency, possible use shellfish bed closures 

as proxy? 
• Create a new Bay scenario with current IPCC report results 

– Integrate the effects of warm and wet (it’s not just going to be wet and cool, or dry 
and warm) 

– Use Tropical Storm Lee as example of what Chesapeake Bay will see in future 
• How does adding climate change to the report card jive with the 

Chesapeake Agreement, since the agreement currently doesn’t address 
climate change? 
– Having Governor O’Malley as chair of the Executive Council will hopefully change 

the language of the Agreement 

Outcomes of January webinar 



• Approach 
– Resources, ecosystem services/functions, socioeconomic impacts 

• How do we measure resilience? 
– Current bay versus future bay 

• How do we incorporate the resilience index into a report 
card? 
– Four focus areas 

• Salt marsh and SAV 
• Water quality 
• Bacteria and pathogens 
• Oyster and fish recruitment 

• Why are HABs not considered? 
• Instead of saltmarsh, use wetlands or just marsh 

 

Outcomes of January Data Meeting 



• How do we communicate this information? 
– Display data over time 
– Spatial data can be included on maps 

•  What is the vision for this report/product? What is the actual product? 
– There will be a printed component 

• Will this be included within the report card, or as a separate piece? 
• Since the CCRI is so detailed and needs a lot of explanation, should it be 

separate? Maybe a 2-page or 4-page document. 
• There will also be a component of this included on the website. 
• Having an initial status of the index in the watershed, what are the initial 

values, and then also have a retrospective analysis as well as a projection 
of data using scenarios (2015, 2020, 2050). 

– We can conceptualize scenarios, but probably not run actual models as a part of this 
project. 

Outcomes of April Communication Meeting 















Chesapeake Bay Report Card 2013 



Chesapeake Bay Report Card 2013 



Chesapeake Bay Report Card 2013 



• Total Suspended Solids 
– From Kirwan et al. paper 
– Data from Chesapeake Bay Program’s database 
– Paper outlines thresholds 

• Past, Current, and Future SLR Rates used 
– Past: 4mm/yr SLR = 9mg/l TSS 
– Current: 6mm/yr SLR = 15.5mg/l TSS 
– Future: 12mm/yr SLR = 35.5mg/l TSS 
 

Wetlands 



TSS Scores 
based on Past 

SLR Rates 



TSS Scores based on 
Past SLR Rates 



TSS Scores 
based on 

Current SLR 
Rates 



TSS Scores based on 
Current SLR Rates 



TSS Scores 
based on 

Future SLR 
Rates 



TSS Scores based on 
Future SLR Rates 



• National Fish and 
Wildlife Foundation’s 
“The Chesapeake Bay 
and Global Warming” 
(2007) 

• Have data on some of 
these species 

• Look for trends 

Chesapeake Bay 
Fisheries 



• Gurbisz and Kemp 2014 
• Working with Gurbisz on resilience indicator 
• Resilience = [measure of SAV]/[disturbance] 
• Example = % loss/# of days with low water clarity 

Submerged aquatic vegetation 



• Beach closures – no trend, nothing to show 
• Oysters – no raw data to even look at 
• Pathogens – want to link to impervious surface 

Other indicators 
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