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Dynamic Ocean part of the talk
1. Temperature
a. Main drivers
b. Variability
c. Penology
2. Salinity
3. Wind
4. Chlorophyli
5. Climate change

Resources part of the talk
1. Diversity

2. Productivity

3. Niche space
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Northeast Shelf surface and bottom temperature
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Sea surface temperature, °C
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Sea surface temperature and the Atlantic Multidecadal Oscillation (AMO)
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Artic Amplification, weakening of the polar circulation cell, deformation of the jet stream
Increased variability and persistence of weather systems in recent decades

Polar Vortex Explained

The polar vortex is a large area of low pressure and cold air over Earth’s
North and South Poles.When the jet stream weakens, it becomes
wavier, allowing that cold air to dip southward in places while warmer
air pushes northward elsewhere.

Stable polar A large pressure difference
vortex

helps keeps a strong jet
stream on a straighter

path, which keeps the cold
S J air over the Arctic

Wavy polar
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When the jet stream
weakens, it becomes
wobblier, allowing cold
Arctic air to move
southward

SOURCES: NOAA; Scientific American PAUL HORN / InsideClimate News




Jet stream position in 2012 and resultant Northeast Shelf temperature
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Figure 1. Spatial mean SST in the Middle Atlantic Bight and Gulf of Maine averaged over January-June. The spatial mean SST was calculated by averaging original data within the MAB
and GoM regions defined in Figure 2, which covers the entire continental shelf from Nova Scotia to Cape Hatteras. The spatial mean SST in the first half of 2012 is shown by closed circles
for each data set. The Hadley Center Sea lce and SST data set version 1 (HadISST), NOAA Extended Reconstructed SST version 3b (ERSSTv3b), and NOAA Optimum Interpolation SST
(AVHRR Ol) are shown in red, blue, and cyan, respectively. See section 2.2 for the details of the data sets.

Chen et al. 2015



Sea surface temperature SD, °C
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Day of the year
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Temperature phenology as expressed as date of arrival of spring

Gulf of Maine Scotian Shelf
Significant Trend | 2018 value=140 Significant Trend | 2018 value=140
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Salinity in practical salinity units
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Wind speed and direction, Meridional Circulation Index (MCI)
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Projected temperature change
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Dynamic Ocean part of the talk
1. Temperature
a. Main drivers
b. Variability
c. Penology
2. Salinity
3. Wind
4. Chlorophyll
5. Climate change
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Northeast Fisheries Science Center bottom trawl survey
Sampling for fish and macroinvertebrates in spring and fall

RV Albatross
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Northeast Shelf species diversity and evenness
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Biomass index, kg tow
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Productivity of fish and macroinvertebrates

Northeast Shelf Spring Northeast Shelf Fall
Significant Trend | 2016 value=240.9 Significant Trend | 2016 value=326.5

300
|

~1

250
|

=, |

150
|

Biomass index, kg tow
200

Al
y= giiav

100
|

[ | [ | [ [ | [ | [
1995 2000 2005 2010 2015 1995 2000 2005 2010 2015
Year Year



Habitat or Species Distribution Models (SDM)

Random Forest models fit using physical and biological
predictor variables



Lobster occupancy habitat model
Mean field Trend




Species, six letter code
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Interaction area trend, km? 102 year
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The Northeast Shelf has warmed significantly in recent decades and will
continue to warm with climate change.

There have been distinct step change increases in temperature in both
surface and bottom environments.

Variability in temperature is increasing and thermal phenology is shifting.

Other physical changes include increased salinity and changes in wind
speed and direction.

The ecosystem is showing signs of increased productivity and diversity and
is now supporting increased species occurrence areas with greater niche
overlap.



Questions?




