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UNESCO 10C Science Day, 17 June 2015




Grand Challenge: Earth is Changing, Population is Growing

Energy accumulation within the Earth’s climate system
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2.2  Projected changes in the climate system

Surface temperature is projected to rise over the
21st century under all assessed emission scenarios. It
is very likely that heat waves will occur more often
and last longer, and that extreme precipitation events
A REPORT OF THE (@) & will become more intense and frequent in many
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regions. The ocean will continue to warm and acidify,
and global mean sea level to rise.

IPCC Fifth Assessment Report (AR5)
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Grand Challenge: Earth is Changing, Population is Growing
Figure 3.1

(FoFl World Population Growth - World Bank

Billions www.worldbank. org/depweb/beyond/beyondco/beg 03 pdf
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Acomparison of the percentage change in projected populaton between 2004 and 2060,
This projected change provides an indication of future population trends, which
2 in turn impact natural resource availability, pollution and other environmental conditions. !
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Response: Mitigate and Adapt to a Changing Climate

7-10 JULY 2015 Paris, France

Our Common Future Under Climate Change International Scientific Conference

The Venue
s UNESCO headquarters and Université Pierre et Marie Curie in the Latin Quarter.
Further information

Explore pathways for adaptation and mitigation with sustainable development
e Builds on IPCC Fifth Assessment Report (AR5)

* Preparation for 215t UNFCC Conference of the Parties (COP21) climate governance
regime based on a low carbon, resilient development model

* QOceans are a key component — absorbed 30% of anthropogenic CO2 and continue
to acidify
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Response: Improve Severe Weather Warnings & Resiliency

Saint Pierre and Miquelon

© 2012 Cheéé/Spot Image®muda
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Response: Provide Food, Water and Energy Security
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Copyrighted Material
“What Rachel Carson was to...our planet in 1962, Sylvia Earle,
scientist, explorer, oceanographer...is now to the ocean.”

The Boston Globe

Solutions we must seek
will involve the Sea
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SYLVIA A. EARLE

NATIONAL GEOGRAPHIC EXPLORER-IN-RESIDENCE
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The Ocean is Physically Complex & Biologically Diverse




The Ocean is Physically Complex & Biologically Diverse

Fisheries Catch Abundance in Large Marine Ecosystems: 2000 - 2004
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Satellite Revolution: Global coverage of the ocean surface

Absolute Dynamic Topography from TOPEX/POSEIDON
10-20 Dec 2003
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Sea Surface Height - SSH

Aug. 25 -Sept. 11, 2011

Sea Surface Salinity - SSS Near Surface Chlorophyll
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Robotics Revolution: Commercially Available Gliders

Slocum Glider

Seaglider

Seaexplorer
Glider




FEATURE

Underwater Gliders have Evolved Rapldly

- 1989

THE SLocUM MISSION @ ™ |
T Science

Fiction
Article

Narrative and lllustration
By Henry Stommel

Each Slocum reports
into Mission Control via

satellite about six times

The Slocum Mission Control Center on Nonamesset island. aday.

2009

First Glider
Crosses an
Ocean Basin
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Gliders can carry a wide variety of sensors

Acoustic Modem

ADCP/DVL

Altimeter

Bathyphotometer (bioluminescence)
Beam Attenuation Meter

Echo Sounder

Optical Backscatter

Optical Attenuation

Oxygen

Conductivity, Temperature, Depth
Fish Tracking

Fluorometer

Hydrocarbon

Hydrophones

Nitrates

PAR sensor

Radiometer

Scattering Attenuation Meter
Spectrophotometer (red tide detection)
Turbulence

Wave Accelerometer
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1. At surface, 4, Glider surfaces,

-
pump/diaphragm acquires GPS, 3
y :
decreases volume, communicates to .

Glider descends shore via satellite
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3. Glider flies a saw tooth pattern,
collecting environmental data

: 2. At depth along it’s path
: pump/diaphragm = =
increases volume, LA )‘M

Glider ascends
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Mobile Subsurface Profile Observation Capabilities

Drifters Gliders Ships

Increasing Control, Capacity & Cost

——

Decreasing Endurance & Risk Tolerance
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Sustained Subsurface Profile Observations
by Ships of Opportunity
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Sustained Subsurface Profile Observations
by Argo Drifters
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Sustained Subsurface Profile Observations
by Gliders - 1 Center

394 deployments - 170065.54km flown - 8093 days
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Large Marine Ecosystems & Exclusive Economic Zones
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Gliders can fill the sustained coastal ocean profile sampling gap




Glider Challenge:
High Resolution for 4D Oceanic Measurements

Panel Presentations:

* Pierre Testor — Building an international glider community and
using gliders to resolve mesoscale and smaller features

e Joaquin Tintore — Gliders as a sustained component of
integrated observing and forecast systems

 Karen Heywood — Gliders in remote and extreme environments

* Alexandar Proelss — Legal aspects of glider operations

Discussion Points:

* Where are the greatest needs for sustained 4-D oceanic
measurements?

 What are the barriers to progress?

 What can we do together as an international community?

* How can the I0C help?
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