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Ocean Temperature Trends

Hadley SST Trend 1900-2011 (°C/decade)
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U.S. NE Shelf — Climate

MESSIE AND CHAVEZ

a) Variance of SST anomalies (1910-2009)
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Temperature - Salinity
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2012 ocean temperature of the U.S.
Northeast Shelf

| &\ OAA ERSST 10 year smoothed
| ==NOAA GFDL ESM2M 10 year smoothed

1 ® NOAAERSST year = 2012 ®
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Temperature anomaly (°C) relative to 1982-2011 climatology
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Projected impacts of climate change on the physical

environment of the U.S. NES using a high-resolution climate

V. Saba, J. Hare, et al.

GFDL CM2.5 2xCO, simulations
SST Change (2075-2100) minus (1990-2015)
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Bias Correction

1) Dynamlcal Downscallng

- —

2) Stastical Downscallng
- Delta method
- Use observed data to remove bias in both
the mean and variablility of the model output.

Corr M odel_Tempmy =M odel_Tempmy x(Obs_Tempm /Model_ T empm)
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Changing spatial distribution of fish stocks in
relation to climate and population size on the
Northeast United States continental sheli
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Shifting species assemblages in the Northeast US
Continental Shelf Large Marine Ecosystem
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Marine Taxa Track Local
Climate Velocities
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Should we only consider temperature
as the driving mechanism between
climate change and living marine
resources?

1) Fishing

2) Bottom-Habitat

3) Multi-species Interactions
4) Ocean Acidification

5) Bottom-up Forcing
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LT Projected Impacts of Climate Change - Potential Winners and Losers

Atlantic Cod ‘ Atlantic Croaker Cusk

Projected impacts o _ ' Click any image to enlarge / launch Lightbox
Projections for Atlantic cod under a high

g Co 5 greenhouse gas emissions scenario to the
year 2100 suggest that cod in the U.S. NES
LME will be vulnerable to a loss of thermal
habitat from Georges Bank to the southern
limits of its present-day range (Figure 23). In
the Gulf of Maine, the early life history N ") A
survival of cod is projected to decline with R R Rk
increasing ocean temperature, rendering the Figure 23 Figure 24

stock more vulnerable to high fishery

mortality rates. Projected yields of cod in the Gulf of Maine under various temperature conditions and
various levels of fishing mortality show a robust, negative influence of warming temperature on yield
(Figure 24).
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