SUBMERGED DATA CENTERS
AND OCEAN HEALTH

Underwater server farms are touted as eco-friendly solutions to land use and
energy inefficiency, but their environmental impact is significant and complex.
These facilities cool servers by direct ocean contact, often operating in fjords,

bays, or deep water.

Local Ocean Warming
Underwater data centers regularly raise water temperatures by 1.5-3°C within 500 meters.

In low-circulation zones, these plumes persist, weakening ocean mixing and altering biological
processes like larval dispersal and phytoplankton blooms.
Repeated heat pulses accelerate coral bleaching, increasing ecosystem vulnerability.

Ecosystem Disturbance
Trials (e.g., Microsoft’s Project Natick) observed temperature spikes and shifts in microbial

activity, including the growth of bacteria linked to anoxic (low-oxygen) zones.
Chronic warming disrupts thermoclines and reduces nutrient transport, suppressing food webs
from plankton to fish.

Acoustic and Habitat Disruption
Persistent low-frequency noise from submerged infrastructure interferes with marine mammals
and sea turtles.

Data center installation damages the seafloor, harming habitats of shellfish and bottom fish.

Pollution and Feedback Risk

E-waste from Al hardware (GPUs, batteries) leaks heavy metals into rivers and oceans.

Data centers using fossil fuels worsen ocean acidification and expand marine dead zones.
Emergency diesel generators emit particulate matter and sulfur oxides, further burdening marine
ecosystems.

What's Being Done?
Passive cooling (fins, grates) is insufficient in low-current areas.

Active cooling adds power needs, brine discharge, and more noise.
The EU is starting to regulate, requiring post-installation impact modeling and benthic surveys.
No global rules exist for monitoring or limiting oceanic impacts of submerged data centers.

Al for Ocean Conservation Al Infrastructure Stress

Detects illegal fishing, tracks reef | Each Al model and data center increases energy
health, monitors whales. demand, water use, and heat dumping.

Autonomous smart buoys, drones, | 600+ US hyperscale centers sit near estuaries/
and satellite tools support marine | reefs, contributing to estuarine warming,
protection. salinization, and habitat loss.
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