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Earth Day!

In honor of Earth Day, we are going to talk
about

 Astronaut photography of Earth
* Brief history

* What makes astronaut photos useful and
unique

* Viewing "climate"/weather regions from
space

* Changes to Earth’s surface over time
* Resources and tools for public use

The Earth Day flag created by John
McConnell, the founder of Earth Day, uses
this image of Earth, famously named The
Blue Marble, taken on Apollo 17

AS17-148-22727



o Who am I?

Background
* Born and raised in Ohio

* Studied engineering in school and joined
NASA through the Pathways Intern Program

* PhD student studying geology when I’'m not working g
Experiences at NASA oL
* Studied meteorites from Mexico

International Space Station (ISS)
* Lead, ISS Crew Earth Observations Facility



Earth Science and Remote Sensmg at
NASA Johnso ace Cente

re a creative team of Earth scientists, GIS analysts, and computational
scientists that work with astronaut photos of Earth

* Support NASA Internatilcr)'rTa'l'Space Station (ISS) Program Office
 Payload operations for Crew Earth Observations facility .

* Curate and host astronaut photography of Earth online database
* Website: https://éol.jsc.na§a._gov/



http:https://eol.jsc.nasa.gov
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Brief History of Astronaut Photo raphy of Earth

. We curate over4 m|II|on photos
astronauts have taken of Earth since
the 1960s
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* We curate over 4 million photos QUESTION: Out of 4 million photos, about

astronauts have taken of Earth since how many have been taken from the 1SS?

the 1960s (put your answers in the chat)

# Apollo missions - Shuttle missions ISS missions
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* We curate over 4 million photos
astronauts have taken of Earth since
the 1960s

# Apollo missions - Shuttle missions ISS missions

ANSWER: Out of 4 million photos, about 3.5
million have been taken from the ISS!
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International Space
Station (ISS)

e Astronauts have lived
continuously on board
since 2000

 Orbits Earth ~16 times
every day —that’s every
90 minutes!

e Orbits ~¥250 miles above
Earth’s surface

* Only possible with
international
collaboration: USA,
Russia, Europe, Japan,

D ———
More info:



https://www.nasa.gov/mission_pages/station/overview/index.html

There are a lot of
camera lenses to
choose from!




Dn‘ferent Fields of Vlew e e
» Shorter camera lens sizes take broad and W|de plctures ot e i
" Longer Iens sizes take more zoomed m photos |

B 1SS042-E-117508

San Diego, 40t)mm



https://eol.jsc.nasa.gov/SearchPhotos/photo.pl?mission=ISS017&roll=E&frame=5562
https://eol.jsc.nasa.gov/SearchPhotos/photo.pl?mission=ISS042&roll=E&frame=117508
https://eol.jsc.nasa.gov/SearchPhotos/photo.pl?mission=ISS061&roll=E&frame=29018
https://www.nikonusa.com/en/nikon-products/product/camera-lenses/af-s-nikkor-50mm-f%252f1.8g.html

SMAFPuikECAT
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» There are a variety of satellites orbiting Ea\rmhéathering very useful data and imagery of Earth.
» These satellites pass over the same area of Earth the same time every day.



https://svs.gsfc.nasa.gov/4274

1QUESTION: What are the

benefits of astronaut
photography of Earth?

e (put your answers in the chat.)
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_ Benefits of Astronaut Photography:
- 1) Variable Solar Illumination Angles

»Can see the same locations at any time
of night or day

Italy at day and night
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Astronauts can
use different
camera lens
sizes to zoom in
on a place

This example
shows different
photos zooming
into Venice, Italy




Crew Earth Observatlons

e Astronauts on the Internatlonal Space L
‘Station (ISS) photograph Earth from thelr*__ i
unlque pomt of view in Iow Earth orblt |

* We prowde da|Iy targets on. Earth for B s
astronauts to take photos of o

* Daily targets are evaIuated based on ol
* |SS location _’ ' it oy
. Lighting conditions » =

* Weather (cloudiness)

NASA astronaut Christina Koch looking out the ISS Cupola windows )
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‘Images HeIp Support | S
1. Science | e
~a. Change over."t.imgel'-_"“
b. Urban Growth
c. Light Pollution
&rhore!

2. Disaster Response |
a. Fires , '
b. Hurricane Damag!e
c. Flood Assessment

& more ! Hurrlcane in the'_'(fal_'li'lf)béan, ISS053-E-4062, 9/9/2017

-

NASA astronaut Christina Koch looking out the ISS Cupola windows ey
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HOW MIGHT YOU USE THIS ASTRONAUT IMAGE?

A) What would this image help support? Science? Disaster Response?
B) What type of information could you obtain from this image or images like this?

| (put your answers in the chat.)

1. Science
a. Change over time
b. Urban Growth

c. Light Pollution
d. Other

2. Disaster Response
a. Fires
. Hurricane Damage

b
c. Flood Assessment
d. Other




Collecting and Delivering Disaster Response Imagery

* Raw camera files georeferenced

* Georeferenced imagery delivered to U.S. Geological Survey

e
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ISS056-E-129891, 116mm Georeferenced data product




HOW MIGHT YOU USE THIS ASTRONAUT IMAGE?

A) What would this image help support? Science? Disaster Response?
B) What type of information could you obtain from this image or images like this?

" Turin, Italy at night

(put your answers in the chat.)

1. Science
a. Change over time
b. Urban Growth
c. Light Pollution
d. Other

2. Disaster Response
a. Fires

b. Hurricane Damage
c. Flood Assessment
d. Other



https://eol.jsc.nasa.gov/SearchPhotos/photo.pl?mission=ISS062&roll=E&frame=102588

“*Now that you have learned astronaut

photographybasics, let's look at .
climate regions and how Earth

changes over.tigne!
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https://eol.jsc.nasa.gov/SearchPhotos/photo.pl?mission=ISS061&roll=E&frame=119857

QUESTION: How many different climate regions can you see in this

photo? Support/Describe your observations. (put answers in the chat)
st _

1ISS041-E-81033



1SS041-E-81033
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QUESTION: How many different climate regions can you see in this

photo? Support/Describe your observations. (put answers in the chat)



https://eol.jsc.nasa.gov/SearchPhotos/photo.pl?mission=ISS061&roll=E&frame=21164
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https://eol.jsc.nasa.gov/SearchPhotos/photo.pl?mission=ISS061&roll=E&frame=21164

QUESTION: What features do you see in this photo?

(put your answers in the chat.)
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Viedma glacier,
South Patagonia icefields

Measurable glacial tongue retreat over past decade
from astronaut photography




QUESTIONS: 1) List features you see in this photo AND

2) Describe how you might use images of this area for research?

(put your answers in the chat.)
>

Seuthern Egypt


https://eol.jsc.nasa.gov/SearchPhotos/photo.pl?mission=ISS038&roll=E&frame=27619

Teshka Lakes, Southern Egypt

ISSO038-E-27619



https://eol.jsc.nasa.gov/SearchPhotos/photo.pl?mission=ISS038&roll=E&frame=27619

Astronaut photography over time: shrinking Toshka Lakes, Egypt

1SS004 (2001)

1SS045 (2015)
Learn more about the Toshka Lakes over time here:



https://earthobservatory.nasa.gov/images/78531/toshka-lakes-southern-egypt
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Gateway to Astronaut Photography of Earth

SPon®H®®

Over 4 million images of Earth taken by astronauts


https://eol.jsc.nasa.gov/

Astronaut photos of Earth are free\y avaHab\e to_
view & download = .

: ISS060-F-7325

MNASA Pheto ID
Focal Length

Doate taken

mage Delails Camara Information

Spacecraft nadir point: 19.0° N, 69 3° W ; Lot . ! " e ——

Phato center point: 18.0° N, &

Nadir to Photo Center:



https://eol.jsc.nasa.gov/SearchPhotos/photo.pl?mission=ISS060&roll=E&frame=7325

NASA Earth Observatory earth

* New articles on NASA images published daily Wide-Eyed Over Mexico

* Once a week on astronaut photos

Lake Van, Turkey Dust Dver Seas



https://earthobservatory.nasa.gov/
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