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Strengthened IAEA Safeguards — Imagery Analysis

Frank Pabian
Los Alamos National Laboratory

Abstract

This slide presentation focuses on the growing role and importance of imagery analysis for IAEA
safeguards applications and how commercial satellite imagery, together with the newly available
geospatial tools, can be used to promote “all-source synergy.” As additional sources of openly available
information, satellite imagery in conjunction with the geospatial tools can be used to significantly augment
and enhance existing information gathering techniques, procedures, and analyses in the remote detection
and assessment of nonproliferation relevant activities, facilities, and programs. Foremost of the
geospatial tools are the “Digital Virtual Globes” (i.e., GoogleEarth, Virtual Earth, etc.) that are far better
than previously used simple 2-D plan-view line drawings for visualization of known and suspected
facilities of interest which can be critical to:

1) Site familiarization and true geospatial context awareness

2) Pre-inspection planning

3) Onsite orientation and navigation

4) Post-inspection reporting

5) Site monitoring over time for changes

6) Verification of states’ site declarations and for input to State Evaluation reports
7) A common basis for discussions among all interested parties (Member States)

Additionally, as an “open-source”, such virtual globes can also provide a new, essentially free,
means to conduct broad area search for undeclared nuclear sites and activities...either alleged
through open source leads; identified on internet BLOGS and WIKI Layers, with input from a “free” cadre
of global browsers and/or by knowledgeable local citizens (a.k.a.: “crowdsourcing”), that can include
ground photos and maps; or by other initiatives based on existing information and in-house country
knowledge. They also provide a means to acquire ground photography taken by locals, hobbyists, and
tourists of the surrounding locales that can be useful in identifying and discriminating between relevant
and non-relevant facilities and their associated infrastructure. The digital globes also provide highly
accurate terrain mapping for better geospatial context and allow detailed 3-D perspectives of all sites or
areas of interest. 3-D modeling software (i.e., Google’s SketchUp6 newly available in 2007) when used in
conjunction with these digital globes can significantly enhance individual building characterization and
visualization (including interiors), allowing for better assessments including walk-arounds or fly-
arounds...and perhaps better decision making on multiple levels (e.g., the best placement for International
Atomic Energy Agency (IAEA) video monitoring cameras).
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Strengthened IAEA Safeguards - Imagery Analysis
Geospatial Tools for
Nonproliferation Analysis

Frank V. Pabian

U.8. DEPARTMENT OF 3 || Nuclear Nonprolifaration,
ENERGY NISA i ey

Nasonal M iear Secuty Administration in the 215t Cemtury

Satellite Imagery Analysis
and GIS Support to International Safeguards

By
+ Monitor NFC sites and activities ﬁg \
+ Verify States’ declarations ’
+ Support inspection activities
* Investigate possible undeclared activities
+ Conduct GIS analysis and generate geospatial products
+ Employ emerging methods of geospatial technology
Create and Update Site Plans

+ Complile multi-temporal Imagery

= Assess changes feature by feature

= Attribute festures

* Generate GIS-based map/ilustration

* Internal standardized geodatabase
schema

* ArcServer (SDE) vector technology |

+ Expose data through web services | —=— 4 1 Nuclear Nonproliferation,
: Safeguards, and Security
(1) 1aEA —— in the 21st Cantury
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What is Imagery Analysis?
How Can It Help to Strengthen IAEA Safeguards?

: Image analysis is the extraction of meaningful
information from images, which, for this review, is primarily commercial satellite
imagery. Imagery analysis is another means of assessing raw data that can be
combined with other safeguards pertinent data, in a manner sometimes referred to
as “Data Fusion,” that can often have significant synergistic results.

For IAEA Safeguards purposes, this means deriving: New, * "
information from the raw un-annotated imagery, and then adding that |nformat|on
to the overall existing body of knowledge with respect to a particular nuclear
activity, facility, or program.

Imagery analysis provides answers not only to the questions of
but even more importantly... , , and

This briefing will show how the IAEA now routinely relies on imagery analysis for
safeguards monitoring purposes with both Iran and Syria as examples particularly
as it applies to identifying “

Finally, new “Geospatial Tools” have become available that can further facilitate the
process of imagery analysis for Safeguards purposes.

Imagery Analysis: It’s a Process

Imagery doesn’t come with labels...it is just “a pile of pixels” that requires
human interpretation to add meaning
Among the features of an image that lead to identification and aid in
interpretation include:
. the true and relative scale of the objects in the image
: the physical appearance (“manmade” is often angular, vice “natural” amorphous)
: silhouettes provide insights
: brightness and contrast variations of one object compared to another
: the textual and cultural context ...What is the Setting?

: the generally consistent common functional characteristics (particularly when
associated with the nuclear fuel cycle)

: Temporal changes including construction history, activity levels, operations, etc.
“Convergence of Evidence”: If it looks like a duck....
Beware of “Signature Suppression”: Deception is a constant threat
Learn to think in even when only working with imagery

Enlist collateral information: All other available sources should be tapped,
including “ " and always seek “Peer Review”

Know the nuclear fuel cycle inside and out (materials, processes,
equipment, infrastructure)

Know your limitations: Use caveats to convey your confidence level
Try a Quiz? Go to: http://www.defence.gov.au/DIGO/Imagery_Analysis/imageryQuizT3.htm
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Earth Viewer 3D NASA’s Worldwind Microsoft’s Bing Skyline Globe Nokia Maps 3D
2002 Mid-2004 Maps (Virtual Earth) 2006 2011
GoogleEarth late-2005
Mid-2005 “Basir”?
Wy J: " 2011
Virtual Globes” see: (Iran)

Provide the means to virtual fly to any place on earth and gather information in a
3-D geospatial context and provide a platform for additional overlays

BLOGs and WIKIS can provide critical tip-off, background, & locational info
Social Networks (Panoramio, Flickr, & Twitter for “geotagged” ground imagery)

Geospatial Meta-search Engines/Viewers
“GeoHack” ( )
“GAIAGI" ( )

Commercial Satellite Imagery
Media, Acad emia, & NGOS (iocational information, ground photos, graphics, etc.)

You can access much of it on a Smart Phonel!
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Additional Thoughts on Imagery Analysis
for Safeguards

t > Imagery Analysis, employing the new
=@ geospatial tools, should be viewed as just
intethational” 227, another form of “Open Source Analysis”
Safeguards and to help strengthen IAEA Safeguards
Satellite Imagery
»>“Data Fusion” is the name
of the game. Imagery analysis
% is a tool to augment other

COMMERCIAL information in a synergistic

SATELLITE WEY,
IMAGERY

fusdmissmmenre > Knowing the key features
Bhupendra lasani and Gotthard Stein " . ”

(‘Signatures”) of the nuclear
fuel cycle is a necessary
baseline for analysis
(Shown are two examples of
available reference material)

Satellite Imagery: From Corona (KH-4) to Commercial Comparison

A N 5 L e
Corona Photo, 25 September 1967 Google Earth 25 October 2007

Source:

(Digital Globe)
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Satellite Imagery for All:
A New Era of Global Transparency!

"Perhaps this is also a good moment to step back in awe at what modern
technology has wrought the ability for any sufficiently concerned citizen or
organization to scrutinize any desired spot on Earth within hours of making the
request, and then being able to publish the result to a context-rich virtual globe
that is universally available. That's a profound shift in favor of accountability,
transparency and democracy. Monitoring the planet has been crowdsourced.”
Stefan Geens of Ogle Earth

“Clearly it has an effect on the way diplomacy will be carried out in the future”,
Einar Bjorgo (UNOSAT).
Applications Include:
- Emergency Response
- Disaster Management /Humanitarian Assistance
- Risk Prevention
- Peace-keeping
- Environmental Monitoring & Rehabilitation
- Post Conflict Reconstruction
- Social and Economic/Resource Development

- Treaty Verification and Monitoring

Sources: http://www.ogleearth.com/2009/09/qum_nuclear_sit.html#comments
http://mwww.unspecial.org/UNS621/UNS_621_T32.html

5&1’ IAEA Board of Governors

GOV/200935

Date: 5 June 20089

8. Iran’s refusal to grant the Agency access to IR-40 could adversely impact the Agency’s
ability to

carry out effective safeguards at that facility, and has made it difficult for the Agency to
report further

on the construction of the reactor, as requested by the Security Council. The completion of
the

containment structure over the Defeﬂse Update fing for the other buildings on

the site, : .
. . . Online Defense Magazine ) N L ) . . L.
ogress of the construction of the [R-40 Heavy Water Reactor, Arak, lran 2007-2009
0SS 1B < A EROS-1B satellite imagery \

'.‘. i :
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CENTERP® FIRS ATCH P IMAGERY RE

DIGITALGLOBE »ANA

Fukushima Daiichi Nuclear Power Plant

Okuma, Japan
37 25 18N 141 01 56E

italGlobe’s Panchromatic Satellite Image e T
h 14, 2011 (02:00 GMT) DIGITALGLOBE

Copyright DigitaiGlobe 2011

DIGITALGLOBE P AN/ CENTER®™ FIRSTWATCH » IMAGERY REPORT

Fukushima Daiichi Nuclear Power Plant

Okuma, Japan
37 25 18N 141 01 56E

e —.
DIGITALGLOBE

M
i

arch 14, 2011 (02:04 GMT)
e




Satellite Imagery: A Radar Example

SAR Provides
Complementary &
Additional Info

= Cloud Penetration
= All-Weather
= Day/Night

= Sensitivity to
Metal Objects

{h'} IAEA Contains Infoterra copyrighted materials

Satellite Imagery: The Optical Counterpart
' .

Natural Color, High Interpretability, Clear/Direct Representation
(&

6/14/2012
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Color Infrared Exemplar DIGITALGLOBE'

7 8N

Healthy vegetation shows as red Sydney, Australia
October 20, 2009

Comparison of the Various Types of Commercial Imaging Systems
and Their Relative Utility

Optical/Electro-Optical: |Very high resolution possible. Acquisition restricted by cloud cover and limited
Near-infrared is optimal because it can to daylight hours.
penetrate haze and can be merged with
true color for more natural appearance as
an aid to interpretation.

Multi-spectral: Provide the means to view sites in a more |Slightly lower resolution (i.e., currently 2.5-
(Incl. Hyper-spectral)* natural, true color setting. May also meters).
Includes both visual bands [provide a means for determining
d non-visual bands material/chemical composition and materiall
transfer, and for detecting camouflage and
concealment activities
Thermal infrared Provides a quantifiable measure of heat  |Generally of too low resolution for
transfer as a basis for determining site than facility activity monitoring (cur
status such as reactor power operations. |than about 20 to 90 meters)#.
When correlated with optical could
determine heat flow, both qualitatively and
quantitatively, from waste ponds, steam
lines, vents, stacks, cooling towers, etc.
Provides 24-hour monitoring capability, can|Processing and interpretation of imagery is much
penetrate clouds, and is a useful more difficult.
complement to optical imagery.**
Resolution improved greatly in 2007 with
successful launch of the 1-meter capable

nd Jody L. S
Bob Truong, *

Information A
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Minimum Overhead Imagery Resolution (in meters)
Necessary for Analysis of Nuclear Fuel Cycle Related Facilities

Facility of Interest Detection General Facility General Precise Building Technical

Identification & Site Functional Identification Analysis & OMV
Layout Building

Description

Uranium mining, 1to 5 02t005 .5 for mines and
processing & feed processing, limited
materials other
EMIS Enrichment 1to 3 0.2t0 0.5 Limited to none at
Facilities any resolution
Gas Centrifuge 1to0 3 . 0.2 Limited to none at
Facilities any resolution
Heavy Water Plants 1-3 . 0.2 0.2
Research Reactors 1to 3 0.5 Limited to none at
any resolution
Plutonium Production 1to 5 0.5to1
Reactors
Muclear Weapons 0.5to1 . . 01t0 0.5
R&D (i.e., High
Explosives Testing)
Nuclear Weapons . Limited to none at
Wfg. any resolution
Test Site 0.5to01

Table: Adapted from, Anne Florini, “The Opening Skies: Third-Party Imaging Satellites and US Security,” International Security, Vol. 13, No. 2 (Fall 1988), p. 98; and G.T. Richardson and
‘High Resolution Commercial Imagery and Open Source Information: Implications for Arms Control,” Intelligence Note, ACDA (May 1996), p.4.

Detection: Identify the location of a facility of activity of FMCT/NPT interest (locate and define outline of nuclear related facility in light of other descriptive or geographically specific

information) (Note: It can often be possible to detect and identify characteristic features, such as security fencing or power lines, despite the fact that any given section of such fencing may be of

sub-pixel size, or below the given resolution of the image, because they are generally linear and span many pixels.)

General 1D: Determination of general facility or activity type (Discriminate between research lab, mfg. facility, explosives prod, storage site)

General Functional Building Description: Size/dimension, configuration/layout of buildings (i.e., laboratory, production, utilities, support)

Precise Building ID: Precise determination of building function (i.e., reactor type/size, propellant mixing/casting, machine shop, administration)

Satellite Sensors:
Resolution and Availability

Sentinal 3 (300m) ’

7- Sentinal 2 (10m+) ‘
6,5
63 @ RsP6
5,5 Rapid Eye 1 -5
5- Sentinal 1 <>
—~
g 45
O 4-
E
=35
% 3- <> Radarsat 2
?) 2,5 ‘Spot 5 Cartosat 1 ‘ * Theos ‘DMC ngesri:c"ssaet‘tz
& 4?‘ @ Ers 1A ‘Formosat ‘Tnpsal ’Astroterra
1,5 <>Terrasar->( <>TanDéM—X
’ K t- 5
T ’Ikonos Kompsat 2 ‘ Cosmo<>SkyMed<§to 3 Om%ssim ‘SkyMed ?kyBox-l
gariosats Pleiades 1@pieiades 2 ®
05 ‘Quickbird Eros 1B Cartosat 2A ‘ ’Eros 1C‘Kompsa{ g
: world View1 @ GeoEye 19 @Woria View 2 Geokye 24
0 T T T T T T T T T T T
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
Launch Year Legend
<> Commercial SAR System
Approved for Public Release 09-114 ‘ Commercial EO System

https://www1.nga.mil/About/WorkingWithUs/CooperativeAgreements/Documents/TOPS%2017%20Feb%20industry%20Day%20final%20Briefed%20Public. ppt
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Diversification of Sources
Availabie high-resolution commercial sensors

Spot 5, 2.5m (France)
Formosak-2, 2m (Tamwan, China)
KVR-1000, 2m (Russia)
TemaSAR-X, 1Tm SAR (Garmany)
Cosmo-Skymed, 1m SAR ([taly)
Kompsat-2, 1Tm {(Korea)

Cig-1, 1m (Russia)

lkonns-2, 1m (LISA)

Eros B, 0.7m {lsrasl)

QuickBird, 0.6m (USA)
WorldView-1, 0.5m (USA)

Commercial Satellite Imagery
Is Becoming Ubiquitous

Constellations of “Skybox
up to 12
satellites

imaging the
globe every hour

images will be
updated every
eight hours

> MYSKYBOX LOG IN

PRODUCTS NEWS CAREERS JOIN MYSKYBOX

10



6/14/2012

Know the cultural setting you are dealing with in order to separate wheat from chaff

[ 2] ™. b

Smokestack from
operating oil-fired
brick kilns

Smokestack at
non-operatin
brick-kiln

—— . — 8 - e e
en31a09:44 2150 NIN46230;55 8 520 ER e levi20l1t Streamingll || 111111151005

THE TUNNEL

Alleged Iragi nuclear test site was claimed to
have been located, but the site is nothing but a
dry wadi that was cross-diked for water
retention in plowed farm plots using water from

.

http://www.globalsecurity.org/wmd/library/news/irag/2001/stirevnws01015.htm

11
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US Intelligence Imagery Analysis of Nuclear Facilities
Cold War Style

Line Drawing and Artist’s 3-D Perspective View of Pyatigorsk
Uranium Processing Plant in the Former Soviet Union
(Pre-CORONA, circa 1959)

Source: http://www.gwu.edu/~nsarchiv/INSAEBB/NSAEBB186/doc01.pdf

“Exceptionally”
high resolution
Gambit photos
acquired in stereo
made it possible to
build 3-D scale
models to aid in the
analysis of key sites

“STEREO PAIRS AVAILABLE
IN ALL ROLL POSITIONS UP TO
MAXIMUM ROLL CAPACITY OF 44.45°"

" —— | W
Photoanalyst using Stereo-microscope

Sources:
And

12



had for site visualization
(circa mid-1990s)
Typical
e et plan-view
% z:::.'z?;“if;’;it;, ' i g R line drawing
used during

(& IAEA

The best that the IAEA previousl|

‘ RN site
-._ : inspections

Pas, Bunw .
| 19 tnterhai Ekplosion_.c

EQ’ estl.abcra:ory - .. : / 7 i n |raq

{1) x::f:::&::‘;v&rﬁ;iip NOTE: U-2 ar?d helicopter imagery

“52. Welding Warkshap were also used in Iraq, but that was an
exception not currently applicable to
|AEA Safeguards

Source: http://www.iraqwatch.org/un/IAEA/s-1995-1003-a.jpg

What has been avallable to the IAEA since late 1999

Typical
annotated
near-nadir view
[1] 2_D”
commercial
satelllte images

January 2006 satellite image of the Natanz uranium enrichment complex. This image show.s
the location of the underground centrifuge cascade halls for the Fuel Enrichment Plant (FEP).
This facility is designed to hold about 50,000 centrifuges, to be installed in modules of 3,000
centrifuges each. Also marked is the Pilot Fuel Enrichment Plant (PFEP), one of the locations
where IAEA seals were removed on January 10, 2006 ending the suspension on uranium
enrichment-related activities. The PFEP is the location of the nearly-operational 164-centrifuge
test cascade. The building can hold six such cascades.

Source: http://www.isis-online.org/images/iran/dg_jan2_2006_ann.jpg

6/14/2012
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3-D Visualizations Can Support the IAEA
Inspection and Assessment Process

GoogleEarth as a Broad Area Search Tool:

Detection of Probable Mountain Warfare Terrain Model of Disputed China/India
Border Area in Huangyangtan, China

Probable Military
Training Center

A Clandestin
Site DiscQveredfE ==
by One ofithe \ "™
Worldwide \
Cadre of \
Searchers That I\
Can be Tapped*\ \
for Free ‘

3-D Terrain Model (700 X 900 meters)
(~1:500 Scale)

©2005
- |

oogle

Eve_alt 1t

6/14/2012
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Pointer 20°42'04.41° N 88241'40 50" E Streamina (11111111 100%

3-D Terrain Model (700 X 900 meters)
(~1:500 SCALE)
AT T

- - -
A

Disputed
Chinese/
Indian
Border

Pointer 3471558 73:NN78709:22/87" [E. elev 18294 11 IIITITTTE1005% Evelalt 1342.53/mi
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GoogleEarth Uncovers Concealment and Deception in Sweden
Sweden’s Spy HQ’s uncovered

Another BLOG Revelation!

Sweden plays hide and seek with maps

Sweden's Lanimateriverkel, the state GIS agency, has been caught camounaging its
censorship of the country's spy headquarters on aerial images it makes public, and
Google Maps is directly responsible for the find

It started when Eniro, a mainstream search and mapping site for Sweden, decided to
i use Lantmateriverket's images to add aerial shots and hybrid maps to its mapping
3 : semice, much like Google Maps does. A publication eventually noticed that the aerial
data provided by Enito and Google dont match in a special spot an the outskins of

.Yernment Mépp'"g Serv]ce 1 B Stockhalmn. Here is Enira's imaie
Sl 27
From: http://www.ogleearth.com/2006/04/sweden_plays_hi.html

It turns out that Lantmateriverket employs a person whose job it is to camouflage its
censorship by painting over buildings with trees and fields. The stary made itto
Sweden's lagest tabloid on Thursday in mangled form (of course), as hlogged by
Patrick Strang (in Swedigh). Strang als0 rightly points outthat the only effect of such
camouflaging, where you are lied to about the true information content of 3 map, is to
distrust all maps by the same sourcg, in this case Lantmateriverket. 1t makes these
maps less than useless, especially when Google Maps and Earth is around. And it is
behaviour unbefiting an open society. fyou need 1o censor something, ine, but dont
hide the decision. Thatway lies 1984

Another interesting tidbit The agency said it does not hawe a problerm with Gooale's
images, as they are satellite-based, and hence outside the jurisdiction of Sweden,
whereas the images it can censor are taken from planes that fly within its jurisdiction
(Countries do indeed have a monopoly on sovereignty in the air, and not in space.

"BLOG Revelations Keep Coming

Concealment and Deception in
Sweden:
Sweden’s Spy HQ'’s uncovered
Microsoft Gets into the Act!

. W
. | = Ppixilated Aircraft coverage
rnment Censored “

Censorship limited to aircraft coverage...
not satellite

Uncensored satellite imagery

6/14/2012
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Mescaw Engraerng Fysics
ntiute (MEPH)
a s

Another optional
Google Earth layer
(most input is by locals,
most in native language, P
but only spotty vetting)

This Layer is constantly being updated
S0 it pays to revisit often

P ;

;I\‘&ou%jp onal Goggle Ea

{(Grouniphotos and maps)
) I £ ™

WEB LINKS FOR LAYERS:

KML photos (Flickr)
[ull

D

- G00gle

6/14/2012
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“Panoramio” and “Flickr™ Layer Exemplar

Maoscow Englneerlng PhyS| !

Cooling towers

“SS-25 TELs and open single-bay garages,
Ilkely for START treaty verification purposes.

Amazing find by a Google Earth observe d in his BLOG
Source: http:/geimint.blogspot.com/20 3/site-news.html

More “Crowd-Sourcing” or using “People as Ubiquitous Sensors”

6/14/2012
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« More from MNSA: and mare is less, or less is more. | Main | United States

Removes Nuclear Weapons From German Base, Documents Indicate =

New Chinese Ballistic Missile Submarine Spotted

y Hans M. Kristensen

A new satellite image appears to have captured China's new ballistic missile submarine.
Coordinates: 38°40°4.40°N, 121°20°30.82°E.

|4 commercial satellite image appears to have captured China's new nuclear ballistic
issile submarine. The new class, known as the lin-class or Type 094, is expected to
replace the unsuccessful Xia-class (Type 0%2) of a single boat built in the early 1980s.

The new submarine was photographed by the commercial Quickbird satellite in late
2006 and the image is freely available on the Google Earth web site.

BLOGS & WIKIs with Google
Earth provide

synergistic results
FROEARBREAR D AT

b
Other Links to check:

Georgetown

University Makes
Headlines

Students locate and
describe nuclear-
tipped ballistic
missile forces and
their concealment
underground in China

-

6/14/2012
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And You Never Know What You May Find?

Detected Next to the &
It Could Be Just Art!

L —ey
- #,r""
’ , " y <
("' - . 0 3
. R S T

\‘ i o 4

Gigaﬁtic Sculpture 7 o :

Created over 36 years! )

et .&

"As long as you're going to make a sculpture, |
why not make one that competes with a 747, or

the Empire State Building, or the Golden Gate
Bridge."

- Michael Heizer

A Double-Edged Sword!

Such Tools Can Be Used by Anyone:

Google Earth Accused of Aiding Mumbai Terror Attacks

THE? ﬁsﬁ TIMES ‘
UK HEWS | WORLD NEWS | POLITICS | ENVIRONMENT | WEATHER | TECH & WED | VIDEO |

Busmess Standard

Thursday, Dec 11, 2008

» The Web

Y [ ‘ W T Gnnglp Earth accused of '11d1ng terrorists

ive Markets | Smart Portfolios

Home > ICE World

Terrorists used Google Earth
Maicarand Qaciol { Mumbel Novermbes 30, 2088, SOMIBY. . .o iR

Mumbai lawyer demands Google
Earth ban claiming satellite
images are a terrorist 'security

hazard"  mMailOnline

6/14/2012
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Aerial images online endanger ety

= Critics fear online aerial imagery of sensitive sites could help terrarists plan attacks
t' I - 't' » They have launched efforts 10 get Web map services to remove or blur images
na Iona Securl L crl Ics Say = ‘YWeh sites offer a virtual tour of the nation's 86 nuclear power plants, with close-ups
= Expert Regulating imagery of sensitive infrastructure would be problematic
updated 3 hours, 2 minutes ago Nesdt frticle in Technology +

By M M, Al

ol
WASHINGTON {CNN) -- One i< a assemblyman in Califomia; the other a piana funer in Pennsylvania

Butwhen theyindependentty looked st online
aerial imagery of nuclear power plants and other
sites, they had the same reaction; They said they
feared that terrorists might be doing the same
thing

Mow, both have launched efforts fo fry 1o get
Intemet map senvices 1o remove or blur images of
sensitive sites, saying the same technalogy that
allows peopleto see a neighbor's swimming paol
can be used by terrorists to chose targets and
plan afiacks.

"ltis disturbing to me that terrorists can now
perform considerable surveillance withoutvisiting
the targeted site," plano tuner and nuclear
watchdog Scott Portzline wrote in a letter fo
Homeland Security Secretary Janet Napalitano

Portziine is asking the Depariment of Homeland Security and the Nuclear Regqulatory Commission to seek
yoluntary compliance from satelite and aetial imagery companies fo blurimages of nuclear plants,
=t See how detailed these serial images e

Joal Anderson, a member ofthe Califamia Assembly, has more expansive goals. He has infroduced a bill
Inthe state Legislature that would prohibit "vinual globe” senvices from proding unblurred pictures of
schools, churches and govemment or medical facilities in Galifomia. It also would prohititthose senites
from providing street-view photos ofthose bulldings

Don't Miss "t struck me ihat a personin a tent haifway around the world could
target an attack like that with a laptop computer,” said Andersor, a
Republican legislator who represents San Diego's East County.
Anderson said he doesntwant o limittechnology, but added, “There's
ot be some common sense”

+ Probe finds .5, litary
hardware easyto buy, ship

. Obama creates top job for
guarding online security

Tanuary at, 2009

E a rt h B | Og Marijuana F.lcl.cl Found?

[uPDATE
ng things about Google Earth™...

corn field

2008 Mele Aling

21
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Moffett Federal Airfield, California

_-—‘-_-__

¢ "
ey
T
Erymen

-8 ==

e !
" ; : L
GEOEYE-1 Initial Imagery
October 12, 2008 Courtesy of GeoEye

Moffett Federal Airfield, California
(Aerial image comparison showing what is
possible using Google Earth and
Wikimapia)

36% scale model of
space shuttle tested in
wind tunnel

22
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Short-Center Figlder o ; 3

. _‘,Rtllg_htFleIder el With these new
. ; commercial

satellite systems
you can

potentially identify

¢ individual people

en7=F|elder i i g W Las’\/egg,s Nevada

—~ f' I a’_ M, deiib 4 MLGL LI,
4 LT s ' =
WorIdV|evv 1 Initial Imagery - -,;-.
October 2, 2007 ® -

Using New Geospatial Tools to Follow- Up on Public AIIegatlons
Foreion Uffairs GCommitiee o e ;

CASE #1: The NCRI AIIeges Underground Nuclear-Capable
Missile Related Facility Near Tehran

NATIONAL PRESS (5

16 September 2005 21 November 2005

Four posters: A ground photo, two engineering drawings, and a location map

were presented on 16 September 2005 and 21 November 2005
Source: http://spcwashington.com/index.php?option=com_content&task=view&id=124&Itemid=33
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Kuh-e Barjamali Underground Facility

I\

Mlimage|©/2005/MDA Eaiths)

at base of highest peak

Pointer 3553941945 NL51238133.025 E. elevi6529.11 Sstreaminall|l11111151002

3

L £t :_.i‘j'—_;aﬂf—"-‘ﬁ = a

Detailed
plan view
w/dimensions

1 Overall
Plan
view

Source:http://www.nci.org/05nci/09/tunnel-engineering-plans-hr.gif

~Google

Eve alt’ 71481t

NCRI
Provided
Engineering
Drawings of
Underground
Facility
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5 : Kuh-e Barjam¥ali Underground Facility
Roead to:Missile "N (allegedly for nuclear-capable missiles)
Propulsion

Test-=Complex

Support Facility:

Scale in meters ﬂ‘

JA 75 AuG 05 |

- : Kuh-e Barjam¥ali Underground Facility
Read te:Missile
Propulsion
Test-Compiex

e -
Tunnel®4 X\
Alleged “Nucleaf Tunnel”

rTunneI" *

Ground Photo Looking South
Down into Tunnel # 4

[

DigitaIGIobeegﬁuiCkkﬂ‘rd co'mme'rciaI{ satellite image N {
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Rl T S - :
External view of Calder External view of
Hall Magnox Reactor .y it | i Yongbyon Magnox
(# 2) at Sellafield, UK g i in Reactor, DPRK
(265MWth / 50 Mwe, | g = | B (25 MWih / 5 Mwe,
Optimized for Plutonium [§= | ‘ A Optimized for Plutonium
Production) Production)

~Section of one of the piles al Calder Hall “ A station,
core, pressure vessel, thermal and biological shi ome of the four heat exchangers

SOURCE: http://www.armscontrolwonk.com/2142/more-pabian-on-iran-syria#comment

Calder Hall Magnox Reactor at Sellafield, UK Design
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April 2008 ODNI Briefing Reveals Construction Image
and Compares to Yongbyon Magnox Reactor

n

Syrian nuclear reactor
under construclion

April 2008 ODNI Briefing Reveals Subsequent Image
Showing Concealment Effectiveness

6/14/2012
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Top of the Syrian reactor before
concrete poured,

The North Korean reactor is
shown for comparison.

Note canvas screening to prevent overhead observation and identification
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Cemputer made!
Reacior Hall
Heat
Exchanger
Spent Fus! Peo

s
#+—Heactor Vagzel

T

HEaT:“\.
Exchanger”

* fissest=d location

Internal Structure of Destroyed Building
Matches Reactor Computer Model

LANL Computer Model Provides Daytime Views

6/14/2012
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;Jv -
== Sources:

|3

—E
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9 January 2008

View Looking North Towards Al Kibar From Halabiya Byzantine Fortress
Showing Effectiveness of Terrain Masking

Al Kibar reactor location
/ (first publicly identified by David Albright)

Pontoon Bridge

- Walls of Halabiyah Fortress

(Ground Photos Obtained from Internet Tourist Postings)
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Can You Find the Syrian Reactor?

Answer: Lower left is the al Kibar Covert Plutonium Producf o Capable Reactor dlsgulsed to look-like a Byzantlne

fortress (two such lorlmsoes.are in thevicinity of al Kibar: Halabiyah and Zalabiye)
'The other three imaces ara'of an axamblar-Bvzantine fortress (Zinnori National Park. Israel)
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Board of Governors

GOV/2009/36
\\Q’ Date: 5 June 2009

{/
= = V Implementation of the NPT Safeguards
Agreement in the Syrian Arab Republic
Report by the Director General

Paragraph 18. SUMMARY

1) The presence of the uranium particles at the Dair Alzour
(aka Al Kibar) site,
and certain procurement activities remain to be clarified.

2) The information provided by Syria to date does not adequately
support its assertions about the nature of the site.

3) In order for the Agency to complete its assessment, Syria needs to
be more cooperative and transparent.

Beware of Imagery Data Manipulation
(aka: “ Fauxtography”) as It Can
Lead to Erroneous Conclusions!

-0l
Comparison slide as taken directly from IAEA
Inspector Dr. Abushady’s briefing on Egyptian

National Television that claimed to be “To
Scale,” and therefore “Proved” that the Al Kibar
facility was not comparable to the reactor at
Yongbyon

[ =30) 5.9 Jnda

-Hl 4 N"-‘

{10) & o

| . L
I?‘.%ljﬁl about GUNMMAthis photo is "TO SCALE}

6/14/2012
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Reactor Image Comparison that is
“TO SCALE”

(Left image re-scaled to match right image vertically and
horlzonta\ly)

(Compare with Dr. Abushady’s slide)
The reactor hall building at Yongbyon is a little more than
twice as tall as the Al Kibar Building (~45 meters versus
~20 meters high as measured from ground level), BUT at
Al Kibar the reactor was entirely below grade (vice above
ground at Yongbyon) and likely had a basement depth of
at least 16 meters*, providing a total height of at least 36
meters or no more than 9meters less than the Yongbyon
reactor hall. This comparison shows that all the
dimensions of Al Kibar are slightly less than, but
nonetheless still proportional to, those of the Yongbyon
reactor hall.

i

ons!approximately aligned. .
L X l ' - P

R I il
E b UFCe: hitpy jiis=

*Source: ODNI images and _ Yongbyon, %d i
http://www.armscontrolwonk.com/2149/ia Sa=OHcIal=0n: t X

Generalized Reactor Schematic
Comparison to lllustrate Basis for
Outward Dissimilarities
1) Yongbyon reactor above ground
2) Al Kibar Reactor below ground

Al Kibar, Syria
45 METERS wide (outer fagade)

22 METERS wide (inner reactor hall)
>

A
meters
el

Ground

Level

Yongbyon, DPRK

32 METERS wide (reactor hall)

~45
meters
jetll

6/14/2012
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Generalized Reactor Schematic
Comparison to lllustrate Basis for
Outward Dissimilarities
1) Yongbyon reactor above ground
2) Al Kibar Reactor below ground

E

UNCLASSIFIED

plexin Chinla‘

~ ~ a
|
|

lamos National Laboratory
uclear Securlty A\dmlnlgtratlon

UNCLASSIFIED

curity, LLC for DOE/NNSA
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“Crowdsourcing” the newly
revealed underground
plutonium production
complex in China with

PANORAMIO

WTTRTR  E ol

e 4445 e,
i LA et ER”
FHEEIRER

AmAK, whmnE
p16i T HF paER ;
H e R G E

B 2un mans

lect 816 “Reactor Hall with Nucle .,
Re 5 " _.'4""‘4...‘. ‘

Source: http://www.china.org.cn/china/2010-05/24/content_20106476.htm
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Video Capture of Interior Layout “Panorama”
Overlain on Google Earth

I

(Not to-be construed-as-definitive)

“150-meter chimney”

«— ventilation stack
(Created-in Google SketchU

Vel Gl

ENtran Co

Geospatial “Crowdsourcing” North Korea
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mecowe | wzaee - Commercial Satellite Imagery and Global Transparenc
Gulags, Nukes and a Water Slide: Citizen Spies Lift North Korea's Vei
With Sleuthing and Satellite Images, Mr. Melyin Fills the Blanks on a Secretive Nation's Map

By EVAN RAMSTAD

SEOQUL -- In the propaganda blitz that followeed Morth Korea's missile launch last month, the

country’s state media released photos of leader Kim Jong Il visiting a hydroelectric dam and
power station.

Irmages fram the report showed teo large pipes descending a hillside. That was enough to allow
Curtis Melvin, a doctoral candidate at George Mason University in suburban Virginia, to pinpoint
the installation an his online map of Morth Korea,

Pyangsang market

Ir. Melin is at the center of & dozen or so
citizen snoops who have spent the past two
years filling in the blanks on the map of one
of the world's most secretive countries.
Seeking clues in photos, news reports and
eyewitness accounts, they affix labels to
Morth Korean structures and landscapes
captured by Google Earth, an online service
that stitches satellite pictures into a virtual
globe. The result is an annotated Morth Korea
of rocket-launch sites, prison camps and elite

AlIMpse RNATRKOPRa palaces on white-sand beaches.

See some ofthe sites "Morth Korea Uncovered

"users have identified. "It's dernacratized intelligence,” says Mr.

hdelin.

http:/fonline.wsj ticle/SB12429501° DNKGOOGLI ‘Tabs963Dinteract

North Korea Uncovered - {Google Earth) [ M‘ \Ku:n Jong "IS p00| (F|||ed with Water)
The most authoritative map of North Korea an Googie Earth Editor s g
Verson 7 May 14,5003 courtesy North Korean Economy

(Recently featured in tha Wail Straet Journal)

\Watch

This Google Earth project offers an extensive mapping of North Korea's

aconomic, cultural, political, and ry infrastructures, Thraugh the

topic menu, users of this program have easy acces:

information on North Korea's agricuiture projes
o pitals, hotels, energy

Nasth ports

Harh Ko Economic

tarized Zone (DMZ)
n facities, political

1
so displays anti-aircraft locati
and Nerthern Line Limit &

Railways Eletricity Grid

Elite Areas Anti- aireraft

/www.nkeconwatch.

6/14/2012
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3-D Model
Newl_y roofed

1 nt
structure

LWR /

Reactor Dome

Imagelc] 031+ Geo.;_ye
{linagett] 20)l24DigitalGlobe
© 20312 Goopl
— v

BB N IR ASE SN 2 dlay BF 03 February 2012; Image Credit: DigitalGlobe

: V'VV-.

Reactor ___Portfor—— = ~Reactor
' coatainment ——maintenance ae 9

2 © Eﬂ-ﬁfnes,’Spot Image Reactor Dome
. I al 2012 Geokye -
Newly roofed Turbine mage 2012 DigitalGlobe

30, m
Gen erator Hall —atF

3974747307 N 125°45'16.59" E elev. 43 m 03 February 2012; Image Credit:
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Cascade Hall, Yongbyon NRC, DPRK

3-D SketchUp Model

Cascade Hall, Yongbyon NRC, DPRK

3-D SketchUp Model

Lmng[ 2eartn
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2012 SK Energy
2012 ZENRIN
2012 Google
Image © 2012 DigitalGlobe

‘ B 39°46'13.12" N 125°44'58.63% E elev. 38'm ¢ Eye alt 137, m| y

2012 SK Energy
2012 ZENRIN
2012 Google —~
Image © 2012 DigitalGlobe chm{ql

‘ B 39°46'13.12" N 125744'S58.637 E elev. 38'm ’ Eye alt WP

41



Cascade Hall, Yongbyon NRC, DPRK

‘ 3-D SketchUp'Model”
- \ owing layout of contr

m
.

© 2012 SIX Bnargy
aE)e © 20112 BiglielGcls

Cascade Hall, Yongbyon NRC, DPRK

3-D SketchUp Model
(Just a place holder...items placed in Recovery Room are not meant to be
realistic)

6/14/2012
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Control Room, Yongbyon NRC,

DPRK
3-D SketchUp Model

Cascade Hall, Yongbyon NRC, DPRK
3-D SketchUp Model
West Observation Window
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KCNA

Initially, single exterior photo used to
locate reported site of DPRK Strategic
Rocket Forces Headquarters on Google

lananlalaaanan a

Akangdong|

Kangdong County

6/14/2012
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Cluster of building along river listed on Wikimapia and Google Earth Community Blog as
Second Economic Committee Executive Offices

Underground Entranc

ISECONUIECAN

EXECULVEIOFfi

epontediyinely

RocketlForces hieadguanters:
" g i

% % 012,5K Energys
172 m 2012 DigitalGlobe

NF126°09'21°28" Felev. 74 m

Mosaic composite of two images compared with

GoogleﬁEarth imagery

6/14/2012
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s.type B‘dg

Headgquarter
{ _“'52\'»&'('» e TP, ¢ : ._t‘

(atributary of the
Taedong River)

Googleearth
C

E@ﬂﬂ'ﬁm‘“m 126“'09;17‘[-_@,'3@‘ elev. 78 m i B Eyealt. 281m

Undergroundfbunkerfor
show,room? !
(nolwindows) p

e o
w o ]

© 2012 DigitalGlobe

12 SK Energy
© 2012 ZENRIN —~ I "
© 2012 Google (1003 (&

r

39°11728.40"N 126°09'23.86" E elev 78 m Eye alt 338m "
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im Jomg Un (3rd R} locks at training equipments during his visit to the KPA Strategic Rocket For
ommand in the suburbs of Pyongyang, Also in attendance is Gen, Pak Jae Gyong (R) (Photo: KCN
Yonhap)

Kim Jong Unibeing shown'an historical satellite
< T D imagelfrom|=2005 (GoogleEarthR?)ion a large flat
screenicomputer’monitorinkiraining Center!

é Va'ljlg

-
e

Desktop
.~ Computer
tower
f ~

Additional visit still photos found on

a7
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Kim Jong Un being shown an historical
satellite image of the site from ~2005
(Google Earth?)

on a large flat screen monitor!

€& Nearly Identical satellite Images

1. 2009)test (Pabian/Hecketest.)

' ‘?‘ q 2006 test (Pabian/Hecker esf.)

Sl o AN

RSEL2

ng-in-onsthe-eveht/

© 2012 _{.’._eoE-v ] =
2012 ZENRIN

v
Google earth

lat © 412849287 lon 129.046524" elev 2098,m Eye alt. 32.60 km
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\WestiPortalfArea

EastiPortalfAreal

ISouthiPoktal’Area

Image © 2012 DigitalGlobe

© 2012 Cnes/Spot Image
Image © 2012 Geokye oyttt e
Data 510, NOAA, U.S. Navy, NGA, GEBCO Lmo:;k earth

lat 41.284270° lon 129.086551° elev 1520 m Eye alt  2.85 km

EpicenterslofiNorthiKoreanINuclearglestsifromt2006/and{2009;

ur

41.32°

41.30°

41.28°

41.26" = 2 300

129.02° 128.04° 128.08° 128,08 12810

‘olor-contoured slice through the 3-D objective function grid at constant relative depth (0) at a
fixed origin time. The red star marks the location of the October 9, 2006, that was used a fixed
reference point in the algorithm. The black “+” marks the best location and the white “+” mark the
results of a boot-strap experiment involving subsets of stations to quantify the uncertainty. The
black ellipse represents a 90% confidence ellipse based on the bootstrap results.

Source: https://na22.nnsa.doe.gov/mrr/2010/PAPERS/04-11.PDF
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_Punggye-ri.Nucleargest-Site;; DPRKgaee o
MiﬁJ NorthiKoreaniNuclear, “L&ibﬁumiﬁﬁﬁtm. EEI'E
RevisediBest{Estimatedilocations!(Murphy; ‘

_ https na22.nnsa.doe. gov/prod/researchrev|ew/2011/PAPERS/03 =
2009leventi(IViurphy, et aI 2010 est.)

e 2006event 2006 event

(Murphy, et al., 2010 est.) (Murphy, et al
2011 est.

- ,&s . . ¥

" =

2009 even

(Murphy, etal.,

2011 est.)

- EastPortal Area

Google:é
(=

EastiPortal/Area®§Punggye-riiNucleariTest!Site}| DPRK

Structures present PRE-TEST
17 SEP 2006

Small buildings/trailers

must be near upper end 4 ‘
. of tailings spoil pile A ©Digital Globe

Structures removed POST-TEST
or altered 13 OCT 2006

Small buildjngs/trailers

N

-©"D'tgital Globe
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2009 event
Pabian/Hecker est.

~1-1.1 Km

placement of the

urphy, u l'ela 5
;; v HWMNMM

rburden for

Wmi from each b@wﬂw

‘NH Mﬂwm West PortalfArea

u\
South'PortaliArea

Future event?
~1-1.1 Km tunnel
~380-390 m DoB

Y

2012 Google
© 2012 5K Energy

012 DigitalGlobe

1104 m © 2012 ZENRIN

lat. 41.281128° lon 129.0765

/ (using Murphy, et al.,

relative location plot)

~one to 1.1 Km tunnel
~420-460 meters DoB

A
I
1
[
[
1
1
1
1

VestiPortal/Area

©x2012 Google
Image ' NASA

Image © 2012 DigitalGlobe

© 2012 Mapabcicom

(using Murphy, et al.,
relative location plot)

tunnel
420-460 m DoB /

41° elev 1638 m

2006 event
Pabian/Hecker est.

(using Murphy, et al.,
relative location plot)

~1-1.1 Km tunnel
~310-350 m DoB

(/]
§
(2
go
S

Area ~.5 Km tunnel

~220 meters DoB

(Physically impossible,

given that the relative location plot
would place the 2009 event across the
valley from the west portal)

Eye alt _ 7.45 km

2006 event
PabianfHeckerest.

(using Murphy, et al.,
relative location plot)

~one to 1.1 Km tunnel ,’7

~310-350 meters DoB ,,/

ast/Portal/Area

Gooqle
3

lat 41.278205° lon 129:092560° elev, 1441 m Eyealt 1.82 km

Google earth
Q

6/14/2012
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Punggye-ri Nuclear Test Site, DPRK
Derived Epicenters Relative to Predicted Future Event Locatijn Using

2009 Event y =
(Pabian/Hecker est.) 't ~2.3 Kilometers

2006 Event
((RELIET

Hecker est.)
p
’
/’

East Portal Area

4
® Future 3 Event? ¥

© 2012 Google
ge © 2012 GeoEye
= 2012 SK Energy —~ i
1107 m 012 ZENRIN L?()()SIC earth

lat. 41.279487° lon 129.083920° elev 1428 m Eye alt 7.05 km

Estimated Nuclear Yield based on Depth of Burial as Derived from

Google Earth Topographic Elevation Data

North Korean Test of 25 May 2009
rd
Yield = ~6.2-6.7 kt
DoB = ~420-460 m _—
-l el iy el :'/;/; = 7~420_460 Meters
‘4 (Calculated with Google Earth)
—DJ9l
- HAGBT
2 e
Yield = 3.4 kt — SdoB =250
DoB=315m
1
0 100 200 300 400 500 600 700 800 900 100d
DoB (m
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West and South PortallAreas, Future 3" Event?

Punggye-ri Nuclear. Test Site, (under this mountaiQ)\
. __ - DRK T ey |

—

SupportfArea

Tailings spoil pile

F.M,bGoogle

010 Europa Technologies
Imagery Dates: Jun 11, 2008 - Oct 9, 2009 41°18'20.18" N 120°05'12.26"E elev 4655 it Evealt 48941t

SouthlRortal/Area; : %
Runggye:riiNuclearTest|Site,IDRRK{; 1

18 APR 2012

Vehicle Tracks on
Tailings.spoil pile

Tailings spoil pile South Tupngl Portal

Nuclear Test Tunnel, U12t,
Nevada Nuclear Test Site, USA (Circa 1975) Drainage ditch

' / Small buildings/
NS / . - : trailers ‘
Portal / = P
Engine A Mining carts train? N

Nuclear device container
on rails

Exemplar,only, © GEOYEYE

6/14/2012
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9 MAY 2012

South Tunnel Portak,

Nuclear Test Tunnel, U12t,
Nevada Nuclear Test Site, USA (Circa 1975) . - Drainage ditch

" Small buildings

Tunnel A [ e b ‘

Exemplar.only, " ; A © BigitaIGlobe

Engine < Mining carts tra

?
. N . T
Nuclear device container t.
on rails ~
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Nuclear Test Tunnel, Ras Koh Nuclear Test Site,
Pakistan (Post-test 1998)
Five tests reportedly occurred
: simultaneously

Fresh Rockslides
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Nuclear Test Tunnel, Ras Koh Nuclear Test Site, Pakistan
(Post-test 1998)
Exemplar of what might be found outside of portal

oY R, S B, w Recording camera
19_ June 1998 L - PR = Ly ; on oscilloscope

amouflage né;‘-cpveringéf? .
instrumentation.cabfing and
instrumentation bunker.

Pakistan TV

Nuclear Test Tunnel, Ras Koh Nuclear Test Site, Pakistan
(Post-test 1998)
Exemplar of what might be found outside of portal

Tunnel portal
concealed among
adobe huts

19 June 1998 Video captures
courtesy of Pakistan TV =

Cement bags /
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KCTV Animation Video Frame Grab Showing Rail
line into Portal and closed door of the 2009 Nuclear
Test Tunnel in North Korea
(Note: This is not an accurate portrayal of the West
Portal Area, as no buildings are shown nearby in the
opening sequence)

KCTV Animation Video Frame Grab Showing
Tunnel Interior of the 2009 Nuclear Test in
North Korea
(Rail line and cabling along walls are shown)

Cabling

Rail line

6/14/2012
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KCTV Animation Video Frame Grab Showing Tunnel Layout
and Nine Interior Doors for Containment of the 2009 Nuclear
Test in North Korea

Third Nuclear Test Device
Blast Trap Emplacement Point

\ Door 8 Door 5 First
* -b ‘(BlastTrap

I : «<— Door 4
Door 9 / '

Second +
Blast Tra
P Door 1

Door2-7>" | a

A
0 HEBXIE NRISIR@LICE >

Large Flat Panel Monitor Screen Showing
Simulated Door Closing Sequence

GO« 18|€+ Google Earth is a Growing Part of Global Pop-Culture [JICHN
https://plus.google.com/100156589101321820776/posts/NfaRHQgsmVP

Join Google+  Share the right things with just the right people.

ig! David Vévra iy 11
%

. The Big Bang Theory apartment from season finale on Google Earth!

Last episode of the TV series showed Howard and Bermnadette getting married
on the rooftop of Leonard's and Shelden's apartment while being captured by
Google Earth satellite. | have compared the satellite images from the show with
the real ones and found exact location of their (fictional) apartment!. Download
this to view it in Google Earth:

http:/fiwww.destil.cz/TBBT_apartment.kmz

You can browse it in Google Maps as well, but turn off the 45° view:

http://g.co/maps/kBavn Worked at Google

Attends Czech Technical
University in Prague

Lives in Revnice, Czech
Republic

View full profile

Report this profile

6/14/2012
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“Fauxtography” is a potential problem:

than with ground imagery as there
are: multiple satellites- from multiple vendors- and from multiple nations
fos Angeles Times 8] ==l =52 ([lurmm @ribune

l" he Pﬂhn Bl"d( “h Post

Aerial . N o
ber s g T & J Boeing gets l.jn}v_.pl_ redo
writled re\ramp e e ==
ST passes  Cilnan - e : ]
Senate: G, (S e S-S

Allsmans i
homecmmer ranes 28 sy

g lramrokrs. Fletore r -
:-'_' h1-|||_‘\ nmr: ¢

http //thelede blogs1137ﬁmes cqﬁ/ZOOS/O?EGZﬁ’I-aFF‘E’aﬁéﬁ |mage a- mW/

Original Ground Image: Un-“Photoshopped”

/

http://thelede.blogs.nytimes.com/2008/07/10/in-an-iranian-image-a-missile-too-many/

6/14/2012
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July 2008 Iranian missile launch was “Photoshopped”

/ /

http://thelede.blogs.nytimes.com/2008/07/10/in-an-iranian-image-a-missile-too-many/

Why Stop at Just Four?

L
e LN
O 3

http://www.armscontrolwonk.com/1955/missile-palooza
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Students Making a Difference With GE

Monterey Institute Student's Innovative Geospatial
Analysis Work Cited by Assistant Secretary of State

Rose Gottemoeller
Second-Year Student Developed Analysis Technigue to Ald Arms Control Venfication

Monterey, CA—In a speech delivered yesterday at Stanford University, Assistant
Secretary of State for Arms Control, Verification and Compliance Rose Gottemoeller
cited the geospatial analysls research of Monterey Institute of International
Studies student Tamara Patton (NPTS '12) as an example of innovative work being
done In the area of arms control verification.

Secretary Gottemoeller explained In
her remarks how Patton, a second- Lo =
year honors student In the Institute's Tt's important to recognize the

Nonproliferation and Terrorism vast potential of freely
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Google Earth tools and basic A z
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research |s the subject of her honors

thesls, Is expected to graduate next
year from the Institute's unigue
MNonproliferation and Terrorism Studles
program. The program draws heavily for
Its curriculum on the expertise and
resources resident In the Institute's
James Martin Center for
Nonproliferation Studies (CNS). CNS
Is the world's |argest research center
devoted to combating the spread of
weapons of mass destruction.

they also allow students and
professionals in
nonproliferation to perform
their own analysis rather than
relying on a few confined
sources."”

—Tamara Patton

Delivering the Sidney Drell Lecture at

Stanford, Secretary Gottemoeller

explored a range of Innovations In arms control verification technigues, Including
open source information technologles and soclal networking.

Using the New Geospatial Tools: Putting All the Pieces Together
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Open Source “Crowdsourcing” + Geospatial Tools = Global Transparency
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CONCLUSIONS:
Google Earth is a Critical Tool for

Monitoring & Verification
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» Virtual Global Transparency: ~=

Free “Open Source” “Crowdsourcing” cadre
(>1.1 Billion downloads!)

> Ground-Based Imagery Layers: Panoramio, Street View
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