Digital Learning Kit

Earth in Focus

Interpret Images of Earth from Space
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Interpret the Image

*Comprehensive descriptions of images have been included in this activity to support learning for
individuals with low vision or who are blind. These can be removed from your copy if they are
unnecessary.

1-WHICH IMAGE SHOWS A LARGE RIVER?



. A large dark blue area in the top right corner is surrounded by grayish white with another large
light blue area in the bottom left corner.

. A serpentine brown line crosses the picture from left to right surrounded by a brown and green
landscape

. A purple protrusion is surrounded by green hills. There are some white balls of fluff spread out
in the bottom portion of the image with a higher density of white fluff in the middle top.

. Swaths of white seem to cover a green landscape. The central portion of white is branched
and resembles a long skinny cauliflower.



2-WHAT IS BEING SHOWN IN THIS IMAGE?

The image is all in tones of grey. There are 3 small black circles near the centre of the image. Each
hole is surrounded by roundish circles of increasing size in different shades of grey to white. Two
more of these grey circular type shapes appear in the bottom left corner of the image. There are
wavelike lines adjacent to some of the circles. At the right of the image there is a lighter grey section,
with lighter and darker colours within, that seems to be following a stream type of shape.

A. Unexpected boulders in the desert
B. Curious circles in Arctic sea ice
C. Solid cloud cover with unexplained breaks

D. Crab holes on the beach at low tide



3-WHICH SATELLITE IMAGE SHOWS SMOKE?

A. Plumes of brownish clouds originating in points on a brown landscape are spreading out over
blue water.

B. Plumes of white clouds appear like a blanket with a green coastline visible between them. One
of the plumes is over blue water and the other is over green land.

C. Snow and water meet on a coastline in some mountains. There are what look like cotton balls
along the tops of the mountain ridges.

D. ALL



4-WHAT ARE THE CIRCLES IN THIS IMAGE?

Squares and rectangles of varying shades of green cover the landscape. Many of these have distinct
circles within them in shades of brown and green.

A. Golf course with multiple sand traps
B. Agricultural fields that have had a controlled burn
C. Agricultural fields with some irrigated using a centre-pivot system

D. Land that has been strip mined



5-WHAT IS THE GREY/SILVER AREA IN THIS IMAGE?

A grey/silver S shape goes from right to left in the top half of the image. Protruding below this shape
are greyer/silver branches that branch off into smaller and smaller branches. Above the S shape is
brown and below it, between the branches, is green. There is an icon in the bottom left corner
denoting North is towards the upper right corner.

A. Frost on the ground
B. Arctic Ice
C. Water

D. Sediment from a flood



6-WHAT IS REPRESENTED BY THE LIGHT-BROWN/ YELLOWISH COLOURS?

The background of the image is a tan/beige with chalky white colours smudged along the top
border. Taking up most of the space is a form that resembles a broccoli floret. The beige
background is visible through the ‘branches’ the colours range from bright greens in the centre and
bottom right to bright yellow at the tips of the floret branches.

A. Dead vegetation
B. Fungus spores
C. Tree branches

D. Sponges



7-WHAT IS THE RED IN THIS IMAGE?

A dark background is divided nearly in half, top to bottom, by a squiggly gray line representing the
coast line of Iceland along the North Atlantic Ocean. In the centre, left to right, on the land near the
coast there is a bright red, cloud type, almost circular area. In the top right of the red cloud is a bright
orange line which resembles an upside-down Y.

A. The sun through the clouds
B. An erupting volcano
C. Awildfire

D. Lightning
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8-WHAT IS SHOWN IN THIS IMAGE?

A mainly white image with veins of turquoise/blue running through it. On closer inspection there are
roundish areas that resemble salt crystals which range from being bright white to the same turquoise
colour as the linear veins.

A. Road salt that has dried
B. Ice covering lakes and bogs
C. Powdered sugar candy

D. Dried skin
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9- WHAT IS SHOWN IN THIS IMAGE?

The image is dominated by a light turquoise circular form on a dark blue background. The turquoise
circle has a tan and white thin border around most of its entirety with a small portion on the bottom left
missing. At this point the dark blue bleeds into the turquoise circle. At the bottom right, inside the
turquoise circle, there is a small green/tan oval shape that is also outlines in with the same tan and
white thin border.

A. A crater caused by a meteor
B. Aniceberg
C. An atoll

D. Ajellyfish
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10- WHAT IS SHOWN IN THIS IMAGE?

A land mass, mostly a medium brown colour, takes up much of the image. There is water, that
ranges from greenish to dark almost black, around much of the land making it appear as though it is
an image of many small irregular islands. At the centre of the image a large area on the land is light
beige. This area seems to have buildings, parking areas and roads within it. There are two massive
holes, one above the other, that appear almost black in their depths. These holes are on the land
near the water’s edge on the top right side of the light beige portion.

A. An alien with a metal detector
B. A water treatment facility
C. A scientific research centre

D. A diamond mine
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Image Credits for “Interpret the image”

e Image 1A https://earthobservatory.nasa.gov/images/146183/east-coast-snow-and-lake-erie-
color

e Image 1B https://earthobservatory.nasa.gov/images/147001/meandering-mississippi-river
e Image 1C https://earthobservatory.nasa.gov/images/7366/santa-maria-volcano-guatemala

e Image 1D https://earthobservatory.nasa.gov/images/91658/snow-and-clouds-around-the-alps

¢ Image 2 https://earthobservatory.nasa.gov/images/92030/curious-circles-in-arctic-sea-ice

e Image 3A https://earthobservatory.nasa.gov/images/146132/fires-ravage-kangaroo-island

e Image 3B https://earthobservatory.nasa.gov/images/145867/cloud-streets-over-the-atlantic

¢ Image 3C https://earthobservatory.nasa.gov/images/147772/curious-clouds-in-the-
transantarctic-mountains

e Image 4 https://earthobservatory.nasa.gov/images/49352/agricultural-fields-near-perdizes-
minas-gerais-brazil

e Image 5 https://earthobservatory.nasa.gov/images/5988/lake-nasser-egypt

e Image 6 https://earthobservatory.nasa.gov/images/148464/yukon-kuskokwim-in-colorful-
transition

e Image 7 https://earthobservatory.nasa.gov/images/148282/a-curious-case-of-clouds-in-iceland

¢ Image 8 https://www.planet.com/qgallery/#!/post/manitoba-20161109

¢ Image 9 https://www.planet.com/gallery/#!/post/kure-atoll

¢ Image 10 https://www.planet.com/qallery/#!/post/diavik-20160921

Solutions to “Interpret the Image”

1. B: The winding Mississippi River - image taken by an astronaut aboard the ISS. The yellow
lines have been added to show the current state boundary between Arkansas and Mississippi.
April 2, 2020. Other images:

A: The Visible Infrared Imaging Radiometer Suite (VIIRS) on the Suomi NPP satellite
acquired this image. The lower lake is Lake Erie and the upper one is Lake Ontario.
The swirls in Lake Erie are in shallow areas where it is easier for wind-driven waves to
stir up sediment from the bottom to bring it to the surface. January 20, 2020

C: The Santa Maria Volcano in Guatemala. Image taken by the Advanced Spaceborne
Thermal Emission and Reflection Radiometer (AStER) on NASA's Terra satellite. The
image is made from a combination of light visible to human eyes and infrared light, and
shows a hotspot at the summit of one of the volcano’s vents (highlighted in red/pink).
January 10, 2007

D: Image taken by the Moderate Resolution Imaging Spectroradiometer (MODIS) on
NASA's Terra satellite of snow cover and low clouds around the Alps. January 29, 2018
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B: Curious circles in Arctic Sea ice
A: Fires ravage Kangaroo Islands in Australia
Other images:

B: Cloud streets over the Atlantic

C: Curious clouds in the Transantarctic mountains
C: Agricultural fields with some that have been irrigated using a centre-pivot system
C: Water - In this astronaut photograph taken from the International Space Station, the water
of Lake Nasser stands out from its surroundings due to sun glint. The Sun’s light reflects off the
water’s surface and into the camera lens, giving Lake Nasser an iridescent sheen. Sunglint is a
common phenomenon in satellite images as well as astronaut photographs. Astronaut photo
from the ISS, Egypt January 23, 2005
A: Dead vegetation - The vivid landscape is captured in these images acquired with the
Operational Land Imager (OLI) on Landsat 8 on May 29, 2021. The images are composites,
blending natural-color imagery of water with a false-color image of the land. For example, you
can easily distinguish areas of live vegetation (green) from land that is bare or contains dead
vegetation (light brown) from the network of sediment-rich rivers and ponded flood water (dark
brown). A sprinkling of thermokarst lakes are also part of the scene
B: An erupting volcano - Later that night, OLI| acquired a false-color image of the same area
(right), showing the infrared light emissions from the Fagradalsfjall eruption. Though it is not
erupting explosively, the volcanic system has spewed plenty of hot lava since the start of the
eruption in late March 2021. Activity from one of the cones intensified in late April, with
fountains of lava reaching hundreds of meters into the air.
B: Ice covering lakes and bogs
NORTHERN MANITOBA, Canada on Nov 9, 2016
Source: PlanetScope
In Northern Manitoba, autumn ice covers the lakes, rivers and peatland near the shore of the
Hudson Bay.
C: An atoll
KURE ATOLL, Hawaii, USA on May 12, 2016
Source: PlanetScope
Kure Atoll is the northernmost coral atoll in the world, a former volcano, and the oldest part of
the Hawaiian Island Chain still above water.

10.D: A diamond mine

DIAVIK, Canada on Sep 21, 2016

Source: PlanetScope

The Diavik Diamond Mine gouges deep into the sub-arctic tundra of Canada's Northwest
Territories. Since opening in 2003, over 100 million carats of rough diamond have been
extracted from the mine.
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Tracking Changes

1-WHAT IS THE MOST SIGNIFICANT CHANGE YOU SEE IN THESE TWO IMAGES?

This slide shows two images of the same location for comparison. The top left quarter of the images
area beige with serpentine lines that seem like they are elevated running throughout. Otherwise, the
images are dominated by white. In the image on the right some of the white seems broken up or has
disappeared. Below where the white was we can see a turquoise blue colour. In the top right corner
part of the white seems to have broken up and moved away from the rest.

A. Erosion of soil due to climate change
B. Melting of glacier ice
C. Alarge section of glacier has broken off

D. Volcanic ash being washed away
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2-WHAT CAUSED THE CHANGES IN THESE TWO IMAGES?

This slide shows two images of the same location for comparison. On the left, there is an image of a
lake surrounded by hills, with some green fields on the southern shore. On the right, the lake has
shrunk by 50%, and the terrain is generally brown.

Drought
Flooding

Hail Storm

oo w >

Fire
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3-WHAT CAUSED THE CHANGES IN THESE TWO IMAGES?

This slide shows two images of the same location for comparison. The image on the left shows
several green fields, shown as green rectangles of various shapes and shades of green. On the right,
the image is partially covered by black squares, which are gathered into five clusters, covering
approximately 25% of the image.

A. Construction of an airport
B. Construction of an athletic facility
C. Construction of artificial lakes

D. Construction of a solar farm
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4-WHAT CAUSED THE CHANGES IN THESE TWO IMAGES?

This slide shows two images of the same location for comparison. On the left, the image shows a
hilly, partially forested area, with several small roads that lead into the dark green forested area. In
the right image, the area around those roads is no longer green but is now mainly brown.

A. Drought
B. Flooding
C. Christmas tree harvest

D. Construction of a factory
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5-WHAT CAUSED THE CHANGES IN THESE TWO IMAGES?

This slide shows two images of the same location for comparison. In the left image in the centre of
frame, there is an island with a small, dark blue lake in the middle. The island is vibrant green,
surrounded by dark blue of the water. More land is visible on the left side of the image, as well as
another small island on the right side. In the image on the right, the island is no longer vibrant green
but a light brown, and the lake in the centre of the island is a teal colour. There is are also many
clouds visible in this image.

A. Drought
B. Eruption of a volcano
C. Construction of an artificial island

D. Tornado
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6-WHAT CAUSED THE COLOUR CHANGE IN THE LAKE?

This slide shows two images of the same location for comparison. In the image on the left, circular
bright green area is the main focus. It seems mainly surrounded by dry, brown land with the exception
of the area immediately surrounding it which is green with vegetation. In the image on the right, the
central circular area is now bright pink.

A. Increase in microorganisms due to drought
B. Addition of chemicals to monitor water levels
C. Congregation of migrating flamingos

D. Overabundance of shrimp
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7-WHAT CAUSED THE CHANGES IN THESE TWO IMAGES?

This slide shows two images of the same location for comparison. In the image on the left, we see a
coastline of land, which runs diagonally across the frame from the bottom left to the upper right
corner. The land is mainly grey, and the water is almost black. The image on the right shows the
same coastline, but new islands are visible, which are in shapes like palm trees and the continents of
the world.

A. Construction of an airport
B. Alien activity
C. Construction of artificial lakes

D. Construction of artificial islands
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8-WHICH PICTURE DEPICTS THE RIVER IN THE FALL?

This slide shows four images of the same location for comparison.

Upper left image: This image is mainly white with snow cover, with a river winding indirectly from the
bottom left corner to the upper right corner. The river is also white, likely with ice.

Upper right image: In this image, the land surrounding the river is mainly brown, with some areas of
dark brown. The river is narrow and appears to have some sand banks which are visible above the
water in some areas. The water is green in colour.

Bottom left image: In this image, the land surrounding the river is mainly brown, with some areas
slightly darker brown than other. The river is narrow. The water is brown.

Bottom right image: In this image, there is some brown land, but the areas closest to the river is green
and black. The river is wider than in the other images. The water is brown.

oo Wy
o0 w >

23



9-HOW MUCH TIME DO YOU THINK HAS ELAPSED BETWEEN THESE TWO
IMAGES?

This slide shows two images of the same location for comparison. The images appear to be green
fields with some roadways running through them. The centre portion of the images is dominated by a
sandy coloured L-shaped area. In the left image this area seems to have several gray lines which
look like roadways, 5 buildings or so and 2 rectangular areas with white dots inside them. The image
to the right seems to have structures built in the areas where the dots were and has 4 more areas
with white dots within them. Along the bottom of the image there are now more buildings than in the
first image.

A. Around 6 months
B. About a season
C. Around one week

D. Around one month
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10-WHAT CAUSED THE CHANGES IN THESE TWO IMAGES?

This slide shows two false-colour images of the same location for comparison. In the image on the
left, the river, which is coloured bright blue, has several islands and points of divergence and
convergence. It is a meandering river, cutting across land, which is coloured pink and red. In the
image on the right, the river no longer meanders, and is very full. Islands of land are no longer visible
in the river, and the river is much wider.

A. Construction of artificial islands

B. Drought
C. Fire

D. Snow melt causing flooding
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Image Credits for “Tracking Changes”

e Tracking Changes Image 1 https://earthobservatory.nasa.gov/images/147350/spalte-splits
e Tracking Changes Image 2 https://climate.nasa.gov/images-of-change/?id=686#686-chiles-lake-

aculeo-dries-up

e Tracking Changes Image 3 https://climate.nasa.gov/images-of-change/?id=541#541-topaz-

solar-farm-installation-california

e Tracking Changes Image 4 https://climate.nasa.gov/images-of-change/?id=709#709-christmas-

tree-harvest-in-ashe-county-north-carolina

e Tracking Changes Image 5 https://climate.nasa.gov/images-of-change/?id=720#720-taal-

volcano-ash-coats-philippine-island-of-luzon

e Tracking Changes Image 6 https://climate.nasa.gov/images-of-change/?id=740#740-indias-

lonar-lake-changes-color

e Tracking Changes Image 7 https://climate.nasa.gov/images-of-change/?id=467#467-artificial-

islands-united-arab-emirates

e Tracking Changes Image 8 https://www.planet.com/qgallery/#!/post/four-seasons-on-the-green-

river

e Tracking Changes Image 9 https://www.planet.com/qgallery/#!/post/tesla-gigafactory-berlin-

construction

e Tracking Changes Image 10 https://www.planet.com/qgallery/#!/post/rise-and-fall-of-the-

brahmaputra-river

Solutions to “Tracking Changes”

1.

2.

C: A large section of glacier has broken off

The Spalte Glacier (in northeast Greenland) once branched off from its parent glacier,
Nioghalvfjerdsbrae, which is the Arctic’s largest remaining ice shelf. In 2020, Spalte
completely split off from its parent and crumbled away into numerous icebergs.

A: Drought. Chile’s Lake Aculeo dries up. This was caused by a lack of rain, caused by
climate change and natural cycles in rainfall patterns, along with losses related to irrigation and
increased water consumption due to population growth.

D: Construction of a solar farm. Topaz Solar Farm installation, California. This is one of the
largest solar farms in the US and can produce enough electricity to power 160, 000 homes. It
has 9 million solar panel over about 25 square kilometers (It would probably take more than 4
hours to walk quickly around the outside edges of the installation)

C: Christmas tree harvest. These images compare a Christmas tree farm in Ashe County,
North Carolina, before and after a substantial number of trees were harvested.
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5. B: Eruption of a volcano. The Taal volcano, in Taal Lake on the Philippine island of Luzon,
erupted on Jan. 12, 2020. During the weeks that followed, wet, heavy ash fell back to Earth,
turning the lush green landscape (2019 image) a grayish brown (2020 image). As the ash
dried, it hardened from a mud-like consistency to that of cement, damaging most of the island's
crops and other vegetation.

6. A:Increase in microorganisms due to drought. Over the span of a few days in June 2020,
Lonar Lake in west-central India changed from green to pink. Warm, dry weather had
evaporated a significant amount of the lake's water, leaving salts behind. Scientists speculate
that with the increased salt concentration, a rapid rise in the numbers of salt-loving
microorganisms caused the color change.

7. D: Construction of artificial islands. The city of Dubai is situated along the Persian Gulf in
the United Arab Emirates. In 2001, work began to create artificial archipelagos along Dubai's
shoreline. The results are visible in the 2012 image.

8. B. Fall. Over the course of a year, the landscape along the Green River in northern Utah
changes dramatically. In spring C, melting snow in the river’s headwaters tint the river with
sediment. A few months later (D), water overflows the river’s banks, invigorating the adjacent
wetlands. Low water in the fall (B) exposes sandbars, while winter (A) brings snow to the
whole region.

9. D. Around 1 month. The construction outside of Berlin marks Tesla’s first major centre in
Europe. In these two photos from July 6 to Aug 17, 2020 it is possible to the transition from
building foundations to roofing on the buildings.

10. D. Snow melt causing flooding. The image on the left shows a river in India after it
has begun to recede after summer flooding (Oct 10, 2020) the image on the right shows the
river as melting snow raised the level (April 28, 2021). Red indicates thriving vegetation, gray
and brown means exposed soils and blue indicates water.

This lesson plan was produced by the Canada Science and Technology Museum.
View all of Ingenium’s learning resources on our website.
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