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More Polluted

NO, reductions detected from
@l space during the 2008 Beijing
24 Olympic Games

‘ \ Mijling et al., Geophys. Res. Lett. (2009)
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Air Quality,
Black Carbon
& Climate Change

Source: ESA Dragon, NASCC. Source urban Portal: GISAT ESA UNCLASSIFIED I RSB
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Megatrends of our planet:

More Crowded ... More Wealth .. More Inequalities

Today world population
according to worldmeters.info

7,378,974,564 6.6 B
2006

Growing & Aging Population. Growing Wealth but Extreme Poverty. “Up to 3B more middle-
class consumers by 2030, boosting demand at a time when obtaining new resources could
become more difficult and costly.” (McKinsey, Resource Revolution)

Source population: UNDESA, World Population Prospects: The 2012 Revision European Space Agency
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More Urban
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Rise of the Urban species:
50% population urban in 2010,
70% urban by 2050,
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Migration:
3M moving to cities each week in developing
world

Rise of Mega-Cities & Mega-Slums
4 (1975), 18 (2000), 27 (2012), 40 (2025)

More Environmental Mega-Str’ess
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o | %7 Food msecurity and climate change

Societal Risks

Water crises

Approximately one-sixth of the world's
population currently lives in glacier-fed
river basins where populations are
projected to increase, particularly in areas
such as the Indo-Gangetic Plain.

Food crises

!. Irrigated agricultural land comprises less
(= than one-fifth of all cropped regions but
produces 40-45% of the world’s food.
Water for irrigation is oft: acted from
rivers which depend on
in distant areas along the river’s path.

It is estimated that, on average, for every
United States dollar invested in risk
reduction, US$2-4 are returned in terms of
avoided or reduced disaster impacts.
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Interconnected Food-Water security

-We consume water
for drinking and
sanitation

-But we need
much more water
for food!

1200 liter 2300 liter

: vegsetarian meat
How much water is 5

needed to produce |
kg of .7

f- N
LR

Source: EO4Food study Malze. 9OO |
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Need for an integrated view

Heat accumulation into ocean although
atmospheric temperature did not increase
significantly over recent decades
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Need for a long-term view - quantify trends

1.0

Near surface temperature anomaly [deg C]

European Space Agency

Data source: HasCRUT4 MetOffice (2014) Plot produced by JW



Assets in orbit
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Sent S driven by user needs Earth Explorel’ Missions driven by Scientific Data from
driven mainly by Weather forecasting and Climate to contribute to European Copernicus initiative. These satellite needs to‘advance our understanding of how the ocean, atmosphere, non-ESA
monitoring needs. These missions developed-in missions developed in partnership with the EU include C-band hydrosphere, cryosphere and Earth’s interior operate and interact Missions
partnership with EUMETSAT include the Meteorological imaging radar (Sentinel-1), high-resolution optical (Sentinel-2), as part of an interconnected System. These Research missions,

Operational satellite programme (MetOp), forming the optical and infrared radiometer (Sentinel-3) and

Europe’s excellence in technological innovation,

space segment of EUMETSAT's Polar System (EPS), composition monitoring capability (Sentinel-4 & Sentinel-5 on pave the way towards new development of future EQ-applications.
and the new generation of ‘Geostationdry Meteosat board Met missions MTG and EPS-SG respectively).

satellites (MSG & MTG satellites).




GOCE: Gravity and Ocean Circulation

First gradiometer in space

Best geoid ever el[

5th version of geoid foreseen relef_;’sed in JQ[Q,’”'":
2014, including all GOCE measure’ments R
End of mission declared 21 October 2013‘ H
following depletion of )iznon fuel ; ‘i\\s

Re-entry 11 Nover\ﬁJ 013










Wor(d Water Day r/“\‘

==

NORTHERN
/\Uo TRALIA

SEASONAL AND AUTUMN P i

CHANGES 2003 , L
rip i Gravity measurements from GRACE .hlghllghtlng
HEADSUP2012.COM that, water tables have fallen in various
HOUSTON AREA W LONG ISLAND, NY & MISSISSIPPI BAY W OGALLALA AQUIFER W Countries’ inc'uding China, |ndia, and the United

States, which together produce nearly half of the
world’s grain.

Source: GRACE mission, NASA, DLR, UCI, USGS, R.Vijgen, PWeil, Heads Up! 2012.



=> Depletion of Aquifer-fed irrigation systems

Depletion of major Acquifers (GRACE Gravity mission)
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 First interferometric altimeter in space

« Global sea ice thickness measurements
« Data used for ice research, but

increasingly also for oceanography




Sea Ice thickness from Cryosat
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GOCE: accurate ocean currents map

- With GOCE geoid, for the first time, global currents can be extracted
directly from satellite altimetry data.
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Data delivery since February 2010

Complete Earth coverage within three days

Outstanding international

cooperation
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SMOS - Seasonal Soil Moisture {cesa

Seasonal soil moisture from SMOS
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European Space Agency




Measuring soil moisture to predict drought

180

160 - SMOS data used to predict drought and improve
§14o- crop vield by US Department of Agriculture
5 120 - (USDA)
;'wo- Crop Explorer website: http://www.pecad.fas.usda.gov/
[}
£ 80 - Flood cropexplorer/
§ % ¥ Biigh / I%;%ht Drgsugm éﬂﬁ%ael
.o ight - (] vents
E 40 - -1l % / Drought
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Current Zambezi Flood
Africa
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Surface Soil Moisture (SMOS) in Moz

Surface Soil Moisture (SMOS)

European Space Agency

USDA Foreign Agricultural Service Office of Global Analysis (OGA)

—201:  Credit: USDA FAS, Soil moisture in southern Africa in mid-April 2014.
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SMOS - Hurricane Igor {zesa

Sea Surface Wind Speed from SMOS
(11-19 Sept 2010)




Soil Moisture and Sea Surface Salinity

Sea Surface Salinity and Soil Moisture
November 2011
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Sea Surface Salinity [psu] - 1° x 1° Optimal Interpolation
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Equirectangular projection centered on 0.00°E



s,
Swarm {zesa




© ESA/DTU

9403 European Space Agency

AasON4a (aT)




Space
Component




Impacts of ground water extraction

......
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Measuring Ground
Deformation in
Mexico City

from an instrument
800 km out in space

Combining five
Sentinel-1 radar
scans between

3 October and

2 December 2014

European Space Agency



Monitoring Rice crops from Space

Sentinel-1 time series (Oct.2014-Jan.2015)
GEOGLAM Asia-RICE Site: An Giang (Mekong River
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Autumn-Winter crop Summer-Autumn crop Winter-Spring crop

Bouvet & Le Toan




Establishing a Rice Crop Calendar

Crop calendar

Crop season | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sep. | Oct. | Now. | Dec.
Winter-Spring
crop

Summer-

Autumn crop

Autumn-
Winter crop

November-December: end of Autumn-Winter crop
and beginning of Winter-Spring crop

Crop calendar using
the first Sentinel-1 data

Planted around 11-12- 2014

I Planted between 11-11 and 23-11

Bl Planted on 23-11

I Harvested between 23-11and 5-12, and
planted again around 5-12
Harvested between 23-11 and 5-12, and planted
again between 5 and 17 -12
Harvested between 17 -12 and 10-01-2015

An Glang provmce (80x80 km) European Space Agency

Bouvet & Le Toan









Ice Streams seen by Sentinel-1A

Greenland,
West Coast

January 2015

Copyright:
Copernicus data (2015)/
ESA/Enveo

European Space Agency




Sentinel-2

) European Space Agency
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Marrakesh (Morocco) - Sentinel-2 - 12 July 2015
Water consumption for irrigation of summer vegetation (in red),

Hedges around ﬁe/ds/parcel delineation
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GLIDE number: N/A Activation ID: EMSR130
Product N.: 09MONYO, v1, English
Monyo - MYANMAR
Flood - 01/08/2015
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The ESA Climate Change Initiative (CCI)
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Climate change in the Fertile Crescent and implications
of the recent Syrian drought

Colin P. Kelley*', Shahrzad Mohtadi®, Mark A. Cane®, Richard Seager, and Yochanan Kushnir*

3University of California, Santa Barbara, CA 93106; ®School of International and Public Affairs, Columbia University, New York, NY 10027; and “Lamont-Doherty
Earth Observatory, Columbia University, Palisades, NY 10964

Edited by Brian John Hoskins, Imperial College London, London, United Kingdom, and approved January 30, 2015 (received for review November 16, 2014)

Before the Syrian uprising that began in 2011, the greater Fertile  Syria’s water security by exploiting limited land and water resources
Crescent experienced the most severe drought in the instrumental  without regard for sustainability (10).

record. For Syria, a country marked by poor governance and un- One critical consequence of these unsustainable policies is the
sustainable agricultural and environmental policies, the drought  decline of groundwater. Nearly all rainfall in the FC occurs during
had a catalytic effect, contributing to political unrest. We show  the 6-month winter season, November through April, and this

European Space Agency
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Monitoring
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Thank you for your attention!




