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Understanding impacts of climate-induced distributional changes on the fishery 

landings for the inshore Maine lobster (Homarus americanus) fishery

Jaeheon Kim, Cameron Hodgdon, Yong Chen, Keith S. Evans
Ecology and Environmental Sciences , University of Maine

Introduction Bioclimate Envelope Model (Habitat Suitability Index – HSI)
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GAM: log(Landings) ~ s(Spring HSI) + s(Fall HSI)

Landings Data

County Zone

Washington A

Hancock B + C

Waldo + Knox D

Sagadahoc + Lincoln E

Cumberland F

York G

Long term historical county landings (1964-

present) and short term zone landings (2004-

present), grouped based on delineation of

zones and counties to regions (Figure 1.)

Figure 1. Graphic from the Maine Lobstermen’s Community Alliance.

Grouping of Maine coastal counties and lobster Management zones.
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• Decreased proportional landings in downeast regions

• Sustained high proportional landings in midcoast regions

– Recruitment processes in response to climate change (Larval

settlement)

– Concentration of larvae in in zone D due to GoM coastal

current

Figure 2. Averaged Habitat Suitability Index (HSI) for American lobster in the inshore Gulf of Maine in Spring

(April – June) and Fall (September – November) for the time periods: Historical (1978-2005), Baseline (2004-2017),

RCP 4.5 and 8.5 near future (2028-2055), and RCP 4.5 and 8.5 far future (2072-2099). HSI is ranked from 0 (least

suitable) to 1 (most suitable) habitat.

This study connects spatio-temporal

distributions of climate driven lobster

habitat with the distribution of fishery

landings across lobster management zones.

• The American lobster has a significant

economic and social in the state of Maine.

– Tightly coupled with Maine lobster

fishery

– Highly dependent on environmental

factors

– Increasing abundance and northeast

shifts in distribution

• Warming trends in the Gulf of Maine (GoM)

has increased concern for the vulnerability of

the Maine lobster fishery to climate change.

Environmental Data
FVCOM (1978-2017)

IPCC (2028-2055; 2072-2099)

• Bottom Temperature

• Bottom Salinity

• Depth

• Longitude

• Latitude
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Figure 2.

Tanaka and Chen, 2016

Environment Parameters →

Catch (Lobsters) = 

Suitability of Environment (SI)

Average(SI’s)

Hindcasted FVCOM HSI
Forecasted IPCC HSI

Average HSI

Management Implications

These findings have clear implications for long term

management of the Maine lobster fishery considering climate

change. As a highly localized, heterogeneous fishery,

understanding distributional effects of climate change can

inform policies that can build economic resilience in areas

with projected decreases in landings. These findings can serve

as a basis for linking ecological models to economic data,

which can provide greater insight onto the socio-economic

impacts of climate change in the Maine lobster fishery.

Figure 3. Projected proportional landings of Maine lobster management zones for the time periods:

Historical (1978-2005), Baseline (2004-2017), RCP 4.5 and 8.5 near future (2028-2055), and RCP

4.5 and 8.5 far future (2072-2099). Proportions are listed 0 (lowest) to 0.3 (highest).
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