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Mapping Cumulative Human Impacts

Our goal:
To map alhuman impactgo
marine ecosystems at high resolution
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A Stressorsnaydrive an ecosystem away from its natural state

A Thevulnerability of an ecosystem determines
the impact of a stressor




Cumulative Impacts of Human
Activities on Marine Ecosystems
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I Within a sector
I Among sectors
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I Not just a footprint
I Account for ecological context
I Can also be soc®conomic impact




Global Cumulative Impact Scores

.| Very Low Impact (<1.4) | | Medium Impact (4.95-8.47) |1 High Impact (12-15.52)
.| Low Impact (1.4-4.95) [] Medium High Impact (8.47-12) Il Very High Impact (>15.52)




Global Stats

% of ocean that falls into each category of cumulative impact

Level of impact Global
Very high 0.5%

High 1.8%

Medium high 38.2%
Medium 31.3%

Low 24.5%
Very low 3.7%



United States

% of ocean that falls into each category of cumulative impact

Level of impact Global USA
Very high 0.5% 0.7% °
High 1.8% 4.4% »67%
Medium high 38.2% 62.1%.
Medium 31.3% 21.5%
Low 24.5% 9.1%
Very low 3.7% 2.0%

USA EEZ is largest in the world (3.4% of global ocean, 11.6% of EEZ oceans)



USA vs. other countries

Heavily impacted  Very low impact

URYA 67% 2%
Australia 27% 4%
U.K. 39% 0.3%
Canada 33% 23%
Mexico 37% 1%
China 70% 0%
—rance 23% 0.2%
taly 81% 0%
Russia 14% 23%




Massachusetts Study Area

Cumulative Human Impacts Study Area

Study Area
I Massachusetts State Waters (250 m grid cells)

Massachusetts a-'l -
Ocean Partnership

Federal Waters (1000 m grid cells)




Methodology: Three Components

A Ecosystems/Habitats

A Data on Human Activities

A Vulnerability of each ecosystem
to each human activity



Methodology: Expert Survey

A Conduct expert survey

I Assess specific ecosystdaythreat vulnerabilities
(e.g. Impact of aquaculture on an eelgrass
ecosystem)

Massachusetts g
Ocean Partnership



Methodology: Expert Survey

15 different ecosystems broken up into 3 categories:

Intertidal Subtidal coastal  Offshore
i Beach I Eelgrass I Hard bottom shelf
i Barrier beach I Algal zone i Soft bottom shelf
i Rocky intertidal I Nearshore soft I Hard bottom
i Salt marsh bottom bathyal
. T I Nearshore hard I Soft bottom
| Tidalflats bottom bathyal

I Shallow pelagic
I Deep pelaglc




Methodology: Expert Survey

56 Current & Emerging Laiidhsed and OceaBased
Human Activities

Aquaculture
Climate change
Fishing

Nutrient input
Ocean dumping
Pollution input
Tourism
Transportation
Energy infrastructure (emerging human activities)




Methodology: Expert Survey

Survey (~1 hour)

A Vulnerability of ecosystem to human activities

"~ Spatial extent (km squared)

Frequency (# days/year)
Trophic level impact (level of marine life affected)

'~ Percentage of trophic level impacted-100%)

Recovery time from impact (years)
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Methodology: Expert Survey

Calculate ecosysteily-threat vulnerabllity scores

Vulnerability Matrix

Human activit beach beach intertidal

.
Aquaculture: finfish (predators) | 060 040  1.94

Climate change: ocean acidification

. .
. 1.9
199 065

e The vulnerahilitv matriv above cshould onlv be used
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Methodology: Expert Survey

Status of MA Expert Survey:

I Survey sent to 158 ecosystem experts regionally
(CT, RI, MA, NH, ME)

I TOTAL number of returned surveys: 57

I Useful information
I Number of data gaps
I Can you help?




Methodology: Acquire data on
oceanbased stressors

Commercial Shipping

Vessel Navigation in State Waters:
Large Commericial Vessels Operating with
an Automatlc Identlflcatlon System (AIS)

i Use for Vessel Navigation

B Low
| Maximum Ship Density

+| within 1 km
0-50
51-250
251 -500
501- 5000
> 5000
Dredging Areas

Disposal Sites

2 m_+'
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Offi Geog hic and En enldhformm (‘M GIS). Commonwealth of Massachusetts Executive Office of v 5 ~voh 1
e e T et SR o e Wampont G it sy Eeert e Ocean Partnership
Applied Sciences Associates. Nafional Marine Fisheries Services.




Methodology: Acquire data on lanc
land-based stressors

Marine Debris Nutrients

Nutrient Input
(Fertilizer, CSOs, Atmospheric Deposition of N,
and confined livestock manure)

Ocean Dumping and Pollution
(Coastsweep Data and Beaches)

Average Pounds of Trash (Coastsweep)
0-25
25-50
50- 250

e 250 - 500

e - 1000

- Ocean Mgmt Planning Area

I Ocean Managemert Planning Area
Pounds per Watershed

[ ]o-s0000

[ ] s0.000- 100,000
[ ] 100,000 - 500,000
[ 500000 - 1,000,000

[ 1,000,000 - 5,000,000
I 5.000,000 - 10,000,000
I 10.000,000 - 15,000,000

I > 15.000000




Calculating a Cumulative Impact Score

Layer the individual maps of stressors and
ecosystems

Apply the ecosystem vulnerability weight

Calculate a cumulative impact score for every 250
m?pixel in MA waters and for every 1Kipixel in
adjacent federal waters



Landbased stressors

Washington, D.C.



Landbased stressors




Landbased stressors




Landbased stressors










