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The United Nations Conference -

- on the Human Environment,
having met at Stockholm from 5
to 16 June 1972, having -

B considered the need for a
common outlook and for common
“principles to inspire and guide the

- peoples of the world in the:

preservation and enhancement of

~the environment, proclaims that
..Man is both creature and = -
moulder of his environment,
which gives him physical
sustenance and affords him the
_ opportunity for- mtellectual moral,
social and spiritual
“growth ....... man has acqwred the
~ power to transfarm his :
envwonment-m countless ways
_and on an unprecedented scale.

The Blue Marble’

NASA, Dedember-1972,-'ApoIIo 17 Mission


https://drive.google.com/a/gresham.ac.uk/file/d/0B2J824f8-gxnd3hLNWxBSWxxcGM/view?usp=drive_web
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, | ‘We are all astronauts
_ . : - onalittle spaceship
= . W~ - -~ - - “calledEarth’
e : L R R Buckminster Fuller
, == : S e - . T = o7 - (2008)-

- NASA, 2005, multiple cloud free satellite images stitched together ;



'_ N.ASA_reIeased_;fhé' fi;st i_ma'g_e of _Eaﬁch’g-éken by~’-ch:e EPIC camera on the DSCOVR
_satellite, in 2016. It has now captured a full year of our planet; at twa-hourly
- '_'i_hter_\'/ais, from about one million miles away at Lag‘rang'e_Poiﬁt 1= -



A coming together of...

The operationalisation of- Gl-obaI-Positioning Satellites
(GPS) for military and civilman uses in 1991, now with 24

~ military satellites supporting everything from missiles to

your mobile phone

The distribution of data and |magery on the WWW In
1992- :

The huge growth In personal computing

The-use of Geographic Informatlon Systems for the
management of infornration

- The prlvatlsatlon of high resolutlon satellltes in the Iater o
- 1990s- r T TR

: the decrease | in costs, |nternat|onally
The appearance of Google Earth |n 2005
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“Google Ea rfh_, appar,ently./' 2016, G res‘hamCoI"I'e.ge_‘-



| : Cambridge Colleges and town centre on-begIe Eérth, 2016
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Google Earth -
‘zoomingin,
near
~Amsterdam
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- Range of satellites doing different things -
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Artist’s rendition. Image credit Korea Aerospace Research Institute

KOM PSAT-2 Korea IVIuIt| Purpose Satelllte 2’s main ObjECtIVES are to
prowde survelﬂance capablhty for large-scale disasters by_acqwrmg
hlgh -resolution |mage|=y (1m resolutlon) for GIS appllcatLons
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Chapman Glacier, Antarctica.. www.satimagingcorﬁ.com
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Elitch Gardens Themé Park , Denver, Colorado, USA ol
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KOMPSAT—Z MELE of the Zaatarl Refugee Camp, Jordan acquued on Jl‘fme 5,
(|mage credit: KARI, European Space Agency) g e
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NASA image - e
compiled to show the ;
evening of the" - - - - -

festival holiday of :*
Divali, the . "7 1
celebratlon of Ilghts.. W ks R SR A Nl
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The Meta Picture
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| What’s this?
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B2010 GooLie =nacery G2010 DigtaiGiobe  GaoEve. CnesiSpot knage. Map dats 92010 Tele Atlas - Terms of Use
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Giant Italian Rabbit, produced by group of artists near Artesina, Italy. S'P("')T',im'age o



Super Crab at Whitstable, Kent?



Satellite Radar Onhne + NASA Satelllte Photos

weatherthefuntlmesgwde com =

— - = =
- - -
an— -
-
o - -
- -
-
=
-
_ -
— - - £ "=
== < E - -
= -
- -
= e —

—
- -
-




Elemental icons — the four

elements of nature and history
R ALCHEMICAL SYMBOLS
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Image IBCAO
Image Landsat

Google Earth
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Homestake Gold Mine, South Dakota, USA -
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Changes in the Iand
surface of the
Netherlands







The Electromagnetic Spectrum

Wavelength in metres (m)
1072 10" 10 10 0f 107 10® 10 10t 10® 102 10 10t 102 100 108
1 pico- 1 nano- 1 micro- 1 millimetre 1 metre 1 kilometre e,
metre (pm) metre [nm) metre (mm) (mm) H‘ |Prr|
§
radmwavesl

gamma rays X-rays ultraviolet rays visible light ___ infrared rays microwaves ‘_ﬂ‘
o : . —

FM radio Mn'l radio
short-wave long-wane
radio radio
100 10" 10" i 0'® 013 02 o't 100 108 108 107 106 108

Frequency in heriz (Hz) 1 EI!IE_I‘FE_FE}FT-E 1 m%;l:h_ﬂl'tl
(GHz) (GHz)

Sensors are deS|gned 10 detect a speC|f|c range of Wavelengths
depending on the intended purpose. One satellite can carry several
sensors, and images canthen be combined in dn‘ferent ways to

hi _ghllght partlcular features.
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“Nile Delta, ‘true colour’ LANDSAT image e



“The First Plague - -
~ Waterls Changed into
- Blood’, by 19th - :

' century French pamter
James Tlssot e
~~ Water bodiesare -

. often shown in red on -
' ’false coJour lmages :



http://cdn.timesofisrael.com/uploads/2016/04/Tissot_Water_Is_Changed_into_Blood.jpg

A false colour’ satellite i |mage of the Nile using infrared technology Areas W|th high
infra red radlatlon are Shown in red (Courtesy European Space Agency, April 2016) .
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- Aimage from the Sentinel-2A satellite, with infrared showing a central-pivot

)

irrigation system in Saudi Arabia. (Photo:


http://www.esa.int/spaceinimages/Images/2015/07/Agriculture_in_Saudi_Arabia
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Caﬁa_d 'S Manico_gagah Crater, ¢ eated by-am asteroid strike. In this false-color radar
image, the blue is-areas of ice and water and the yellows and oranges ate vegetation.
(PhotasBESA). =5 e = . e e sl S |

- = -



http://www.esa.int/spaceinimages/Images/2015/10/Manicouagan_Crater_Canada

“Central Californié seen through S-entinel-'l_A's radar,vv_ith-fhe Sah ;Andre‘z_i('s fault line
running diagonally down from top left. (Photo: R . =


http://www.esa.int/spaceinimages/Images/2015/06/Central_California_USA
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The Eye of a 'Super Typhoon' (Photo)' -from NASA MISR equipment
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Wright-Weather
www wright-weather.co
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Convective core of clouds of dust in Saharan areas, work of Nick
Schutgens, Philip Stier and others, University of Oxford
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Aerosol Optical Depth
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This dual image shows the coastline of Rio as seen from NASA's
Terra Satellite..On the left, the image is superimposed with
_ measurements of air pollution that lingers above the C|ty wl
Credit: NASA/GSFC/LaRC/IPL-Calteeh, MISR Team - .




- Asatellite view of

“California’s Soberanes
Fire (Source: NASA
Worldview).




Soberanes Fire raging in r4g
Inaccessible terrain, <20% @

Smoke discernible via #VIIR
2"d August 2016
NOAA-NASA Suomi NPP VIIRS True Color

2011 UTC, August 2, 2016
CIMSS, SSEC, UW-Madison



LDG.,,( AQD ) proxy at 800 mb: 20140213 Day
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Tracking ash plumes and Sulphur

- Dioxide plumes from volcanic activity in
Indonesia. Work of Elisa Carboni, Don
Grainger and team University of Oxford

MakeAGIF.com
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The aurora from the lnternatibnai
- - Space Station

- > o 4 . . - X ‘.

AUrora over Canada 5
-and the Northern =~~~
USA, captured by = R
the SUOMINPP. - o e

“satellite T =) S




* Fossilised meandering, and'se_di‘c‘nent laden water, Mississippi Basin,
S U T e







A multl temporal radar i |mage from Sentlnel 1A of the Aral Seain CentraLAS|a The
name.is somethlng of a mlsnomer the sea has largely drled up- (Photo SA) ==


http://www.esa.int/spaceinimages/Images/2015/03/Aral_Sea

ite Bayb

Marguer
Antarctic Peninsu
April 18, 2012
GeoEye-1

: 0.5 meter

SD)




. The European Space -
. Agency’s Sentinel
~ Satellite

has a fundamental
application for
climate change. In
February, March and
April 2016, Sentinel-
1A captured three
radar images of =

; Greenland’s northeast
. coast. The composite
. is a vividly detailed,
half monochrome,
half rainhow

image. The colours
indicate the changes
in sea-ice during the
three-month period.
The same satellite is
monitoring
_Greenland's Zachariae
Isstrom glacier, in
near-real time (in the
image at centre-left),
such is the state of its
erosion by warmer
water.
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An algae bloom in the Baltic Sea as pictured by Sentmel 2A. A boat cuts down from the
top of the image. (Photo A) - : = . -


http://www.esa.int/spaceinimages/Images/2015/09/Eye_of_an_algal_storm

Upwelllng
aofcool

- water in -
“Lake :
Michigan « .
_CIMSS
-Satellite
Blog -
cimss.ssec
- .wisc.edu
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e S " = . S | DIS Sea 5fc Tempqratur'e ﬁm fF) Mon 18:26Z 25-5ep-06 -
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 Costa Concordia, Isola de Giglio, Tuscany, ltaly in 2012. 33 died.  pinterest.com
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VMS

Synthetic Aperture Radar (SAR)
Electronic Intelligence (ELINT)
Existing Databases

Combiged with Satellite Imagery
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Improvements in resolution come at a price N ostutetor

nvironmental
Analytics

. o
O
= Flock-1 ©
Ie)
n
g 5m e O Spacecraft Mass
,_,./ QQO
RapidEye 3000Kg 300Kg  30Kg3Kg
10m T Average Data Prices (S/Km2)
,X Copernicus (Sentinel) EO Data | 2 I 03] 0o
. | | — =
Weekly Daily 5X Daily Revisit Time

Copyright © Satellite Applications Catapult Ltd 2014 DELIVERING VALUE FROM BIG DATA
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Rapld Chlnese

UNKNOWN
STRUCTURE

All photos from
the Center for
Strategic and-..

m& Internatlo_nal, |

CSIS/AMTI DlgltalGlobe‘




Please note the |
alecraft in the
above satellite
Hnage were
- added for
illustrative
-purposes.
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Four slides from US Secretary of State Colin Powell’s presentation on Iraq to the UN Security
Council, 5% February 2003. Many satellite images were displayed that day witheut access to the
original satellite data. Images from US Department of State.
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Area 51 R G YLy
Nevada, USA * & .. % 8




| US Air Base Area 51, NE of Las Vegas. -
¥ Posted by ‘Earthly Mission’. -

$ The U S. government did not
acknowledge the base until 2003, so it

- was a frequent subject of conspiracy
“theories and UFO folklore.
k. It does not appear on public U.S.
~ government maps, which show only a
| disused mine. ' :
The orlglnauljm taken by U.S. Corona
. Spy satellite in the 1_9605 was altered
. prior to declassification; in answer to
| freedom of information queries, the
government claimed that the picture§
' had been destroyed. Terra satellite
images (which were publicly available)
- were-removed from web servers-in
2004, and from the monochrome 1 m
resolution USGS data made publicly
_available. NASA Landsat images are still
available. Higher resolution (and more
recent) images from other satellite
imagery providers (including Russian
. providers and IKONOS) are

| commerecially available. These show, in
\ e % . detail, the runway marking, base -
© Space Imaging (7/25/03) V 4 : NN : . faCIHtIeS alrcraft and VEhIC'ES




127 Lothuan Rd. Edinburgh, Scotland, United Kingdom
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-Opinioh_bn Google Earth frc_im_Nor.tho'of‘fh-e‘beder? .
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'Yar-m School roof, ‘Stockton—on-Tees," in 2006, and 2016
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Wildebeest migration, Kenya -
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