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There are a ESA mission that maybe you don’t
know.

Is @ mission that has not competition on it’s window of observation.

But ... It don’t have and Data processing Unit, It don’t have a mission
plan, and it don’t have a budget for scientific exploitation or and open
ESA archive...

No Ground segment*
No calibration
No end user interface®



Night time images

* DMSP/OLS




Principal Use Meteorological Earth observation Outreach

Range of data 1992-2012 2012-2014 2003-2015
Calibration A posteriori On the Lab My thesis

Bands (1) 0.5-0.9 um (1) 0.5-0.9 um (3) 0.40-0.65 pum
Flybys Sunset Midnight Any

Resolution 5 km 742 m 1.5-740 m
Sensibility ~0.5 nW/cm2/sr ~0.02 nW/cm2/sr ~0.08 nW/cm2/sr

Errors No estimated Estimated 15% Estimated > 15%
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Credits:

Original images: ‘

Image Science and Analysis Laboratory, NASA-Johnson Space Center.

"The Gateway to Astronaut Photography of Earth." and DMSP (NOAA)
Mosaic:

Alejandro Sanchez de Miguel and Jaime Zamorane Calvo

Dep. Astrofisica y CC. de la Atmdsfera Universidad Complutense de Madrid.
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What is Cities at Night? -
c1tie &) nighi

e Cities at Night is a citizen science project to __catalog, locate
and georeference the archive of the Images of the ISS.

-

NP ﬂ)

 Our main web page is


http://www.citiesatnight.org/

Why we need to catalog the images of ISS?

e First, NASA, ESA, CSA ... don’t
know were the images have
been taken.

* They have an small team to
catalog them.

* They had classified 15.000

images of 300.000 on 15 years.

* The volunteers had classify
130.000 images in one month.

Berlin

Wars

aw

London

Amsterdam

Madnd .




Why we need to catalog the images of ISS?

* They are the best images
actually at night.

* They have colors.
 We have images at any time.
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Cancer Research: Breast and Prostate
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Breast Cancer and Circadian Disruption From
Electric Lighting in the Modern World

Richard G. Stevens, PhD™*; Gearge C. Brainard PhD?; David E _Blask, PhD, MD?;
Steven W. Lockley, PhD"; Mario E. Motta, MD>

LIGHT AT NIGHT CO-DISTRIBUTES WITH INCIDENT BREAST BUT
NOT LUNG CANCER IN THE FEMALE POPULATION OF ISRAEL

Breast cancer is the leading cause of cancer death among women worldwide, and there is only a limited explanation of why. Risk
is highest in the most industrialized countries but also is rising rapidly in the developing world. Known risk factors account for only
a portion of the incidence in the high-risk populations, and there has been considerable speculation and many false leads on other
possibly major determinants of risk, such as dietary fat. A halimark of industrialization is the increasing use of electricity to light
the night, both within the home and without. It has only recently become clear that this evolutionarily new and, thereby, unnatural
exposure can disrupt human circadian rhythmicity, of which three salient features are melatonin production, sleep, and the circa-
dian clock. A convergence of research in cells, rodents, and humans suggests that the health consequences of circadian disrup-
tion may be substantial. An innovative experimental model has shown that light at night markedly increases the growth of human
breast cancer xenografts in rats. In humans, the theory that light exposure at night increases breast cancer risk leads to specific
predictions that are being tested epidemiologically: evidence has accumulated on risk in shift workers, risk in blind women, and
the impact of sleep duration on risk. If electric light at night does explain a portion of the breast cancer burden, then there are
practical interventions that can be implemented, including more selective use of light and the adoption of recent advances in light-

Itai Kloog," Abraham Haim.% Richard G. Stevens,® Micha Barchana,*® and
Boris A. Portnov'
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‘School of Public Health, University of Haifa, Haifa Copyright © Informa Healthcare USA, Inc.
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Introduction
The Breast Cancer Burden

*Israel National Cancer Registry, Ministry of Health, [

. . - I . L ]
Breast cancer is the leading cause of cancer death among women worldwide.” Risk is highest in the economically developed
societies and is increasing rapidly in those developing societies that historically showed low risk.” Until the 1980s, it was

Recent studies of shift-working women have repm
light at might {(LAN) mayv be a nsk factor for bre

GLOBAL CO-DISTRIBUTION OF LIGHT AT NIGHT (LAMN)
AND CANCERS OF PROSTATE, COLON, AND LUNG IN MEN

Itai Kloog,! Abraham Haim,? Richard G. Stevens,? and Boris A. Portnov’

] . T SR i e - S
Depariment of Natural Resowrces & Environmental Managemeni, Facully of Secial
Sciemces. [niversity of Haifa Hoifa, Torael




Light pollution and Air Pollution (NOX)

nature R -
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City lights and urban air
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Wild life environmental impact

rspb.royalsocietypublishing.org

Kylie A. Robert!, John A. Lesku’, Jesko Partecke™* and Brian Chambers*
Research _

“Department of Ecology, Environment and Evolution, La Trobe Univerity, Melboume 3086, Australia
Cite this article: Robert KA, Lesku JA, 'l x Planck Institute for Omithology, Radolfz Germany
| Chambers :[h:*pﬂr'.l'l‘{.:n‘t .jr B |.||'|ivEr‘.=iT,'.
Ll School of Animal Biology, The Unive

at night desynchronizes stictly seasonal - A )
) KAR, 0000-0002-8554-8440; JAL, |

reproduction in a wild mammal. Proc

Change in day length is an important cue for reprod uctive activation in season-
ally breeding animals to ensure that the timing of greatest maternal inves
{e.g. lactation in mammals) coinc
tions (e.g. peak productivity). However, artificial light at
potential to interfere with the perception of such natural cu
S-year study on two populations of wild marsupial mamn
Recepted: 7 September 2015 it-time levels of anthropogenic light, we show that
in urban environments masks seasonal changes in ambient light cues, suppres-
irths in the tammar wallaby. These results
ated relationship linking artificial light at
in mammalian reproductive physiology, and
Subject Areas: the potential for larger-scale impacts at the population level.
behaviour, ecology, physiology

Keywords:

anthropogenic disturbance,



Wars, earthquake and disasters
E Alexander Gerst

My saddest photo yet. From #ISS we can
actually see explosions and rockets flying
over #Gaza & #lsrael
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Why we need to catalog the images of ISS?

 We will help to:

municipalities to save energy. * preserve the World Heritage Site
the research on Breast cancer. * preserve jche nocturnal
biodiversity.

reduce the air pollution.

i : : e Save the migration birds
mitigate the light pollution.

e Save the glowworms

sleep better. e Save the bats

save money.  Save the turtles

Increase the road safety * Save the fish overexploitation
Increase the nocturnal safety. * Better tree growth

see more stars.



How to do that?

e First, we need an attractive web site:

Cities at N g ht Home About Contact Supporters~ EN ES~ T FR RU JP CH DE AR PT More - Edit on Github

- A -

i : SR *.'*-.-”"“ ———
(design made by Media Lab - . .-r- :fw m S e,

voluntee FS) = One Earth at nght under One"&?ky*~ $ =
. :a ;’1-;:; .'s‘-;v.éb Sliéwyau !:an ﬁnd a gallery of Gltles overﬂ1e world @H’l ’l':hi-s';.::‘ Nl

ga ry has 1 compiled to show' how much we have c'hand‘ed the “‘{i&_‘.ﬁ: 5
ecosys ';@oﬁh$l%@‘?and also how-humanlfy looks from S

Cities at Night ' ' Citizen Science

It’s translated to 13 languages



http://www.citiesatnight.org/

How to do that?

e Second, we need a platform to do the classification:

Crowdcrafting.org

Become a volunteer.
Become a researcher.




How to do that?

* Third, we need a interface:

& crowd PROIECTS - B | CREATE YOUR PRO & Crowd y PEOJECTS
(=] .

Do you know about this City?

Clasifica esta imagen
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lcons and first tests by Medialab volunteers



How to do that?

e Fourth, we need volunteers over the world.
e We contact NASA, ESA and CSA-ASC and they help us to spread the word.

ESA Espaiia

RT @cities4tnight: Hoy presentamos
citiesatnight.org gracias al proyecto
comunidad.medialab-
prado.es/es/proyectos/d... de
medialabprado con la colab @esa_e

NEWS

o c News, features & press
% releases

ip, nrga‘rzi'im,
budget, careers & more

For Public | ForEducators | ForStudents | For Media

Space Station

>
Space Station Sharper Images of Earth at Night Crowdsourced For Science

h of ima Earth al
Id

at night

August 14, 2014

Image Credit: NASA




And then it became viral....

%ox
NEWS

channelNBc NEWS

CITYLAB

I Y

dpreview.com




Partnerships:

Help on the spread of the project or

planetario Imnmnf paid for some travels and costs
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The Evolution of the answers.

Evolution of the answers with the time Evolution of the answers with the time
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And then we got a prize.

|

|

- 1
Dark Sky Defender |

N§ chez de Miguel
at Night Citizen

Science Campaign




What are the results?

 We are actually making the analysis of the data.

e The first result is that the cities at Night volunteers had classify all the
High resolution archive of the ISS:

e 130.000 images taken with lens from 40 mm to 999 mm.
e 30.000 of those images are images of cities with few clouds (5 times at least each).
 We near a 1.000.000 of classifications and involved to 15.638 people.

 The Lost at Night users had tried to located 5720 images

(at least 5 times each).

 The Night Cities ISS users had try to georeference 1714 images
(at least 30 times each).



What happen now?

* Present the first results
e Guarantee the future of the project
*Improve the apps and the design

o Cities at night logo?



What we want to present?

e First results and the first maps:
e You can navigate in side the maps
on Google Earth gallery.
(Thanks to Google for give us unlimited
free space for the project but
until feb 2016)

e Cartodb may host us instead of Google




What we want to present?

e Scientific calibration:

Calibration D3s G Tycho 1/259
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What we want to present?
e Push Lost at Night and Night Cities.

Respuestas por dia




What we want to present?

 New multilingual interface:

Also we have already the translation
Clasifica esta imagen for Italian and Japanese.

Spanish But not supported yet by the plataform

French

English




Nadir of the ISS Cities
from Dark SkiesCatalog

(Powered by Cartodb)

Dark skies catalog: Cities

® . .
A © ° ' | |
DDDDDDD o Q@ N .0 /. ° Q.} Termf of use .Ey c _ g

CARTGDR - - - s ==

pmisson.cartodb.com



Coordinates of ISS images from Lost at Night
Cities at Night catalog > ©  (Powered by Cartodb)
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ISS maps from Night Cities app

Alejandro Sanchez - -I:I-

e-du-Lac

La Guadeloupe

Farmington

www.dakskyiss.org



Already invested resources

e Astronaut acquisition cost of the images
(Cost per minute of the ISS 3.000 €)
* Between 2.500.000 € or 0€

e Pipeline cost and Scientific activities: 128.000€ (UCM/FPUGrant +
CEGEP+LoNNe + Self+ Others)

e Human processing value/cost: 48.000 €/0€ (Citizen Science)

e Software development value/cost: ~15.000 € /0€
(partnerships)(estimated)

* Maintenance value/cost: 109.500€/0 € (partnerships)



Potential Value produced

 Market value of raw images: 700 *3.000€ =2.100.000 €.
 Market value of the processed images: 700 * 50.000€ = 35.000.000 €
* On thesis and 2 articles, more than 7 articles on going.

e Cities analyses: 7



Actual - Future resources

e Astronaut acquisition cost of the images
(Cost per minute of the ISS 3.000 €)
e Between ¢? € or O€ (Will the nightpod still being on the 1SS?)

e Pipeline development and Scientific activities: é0? €

* Human processing value: ¢ 7€ -> 0€ (Citizen Science)

e Software development: ~¥170.000 € (Stars4ALL EU project-CEFRIEL)
 Maintenance : 5.000€ -> 0 € (¢ partnerships?)

* Potential 10.000 € from Crowdfunding (Kickstarter)



All the RAW data are Open since
are acquired on

Processed data on


http://www.crowdcrafting.org/
http://pmisson.cartodb.com/

Do you want access to the
calibrated data?

Great!!! Fund US!!

Or propose us a project were we could be coauthors

Also you can wait until we find funds from some where else and we make the
data release



YOU CAN GET A VERY SUCCESSFUL
CITIZEN SCIENCE PROGRAM!!]

e Start trying to get a salary for Postdoc, improve the plataform
and a GIS expert to keep project on going.

(We have guaranteed the survival of the project at less than 4 months)
Some grants and project had been requested already.
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Sky over ....
Tokio
San Francisco
Berlin
Valencia
SHELTET
2014

San Francisco 1850 Tokio 1850

Berlin 1850 Valencia 1850 Shanghai 1850

www.citiesatnight.org
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