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http://oceanservice.noaa.gov/news/weeklynews/nov12/ngs-sandy-imagery.html
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PASSIVE VS. ACTIVE

Radar (Radio Detection and Ranging]
Scatterometer (microwave radar)
Lidar (Light Detection and Ranging]
Laser Altimeter
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Red: concrete
Green: grass
Blue: water

Pink: asphalt

& tan: bare sail
and gravel

Dark green: trees

Cyan: roofing
materials
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Landsat 8 scene / bands

File
| C80140322014139LG
| C80140322014139LG
| C80140322014139LG
| C80140322014139LG
| C80140322014139LG
| C80140322014139LG
| C80140322014139LG
| C80140322014139LG
| C80140322014139LG
LC80140322014139LGN
LC80140322014139LGN

\
\
\
\
\
\
\
\

\

00_B1.T
00_B2.T
00_B3.T
00_B4.T
00_B5.T
00_B6.T
00_B7.T
00_B8.T
00_B9.T
00_B10.T
00_B11.T
LC80140322014139LGNOO_BQA.T

LC80140322014139LGNOO_MTL.txt

Band
Name

Coastal
Blue
Green
Red
NIR
SWIR 1
SWIR 2
Pan
Cirrus
TIRS 1
TIRS 2

metadata

Bandwidth

(um)

43 -0.45

0.45 - 0.591
0.53 - 0.59
0.64 - 0.67
0.85-0.88
1.97 - 1.65
2.11 -2.29
O 50 - 0.68

1.36 -1
10.6 -1

11.5 -

.38
1.19

12.91

Resolution
(m)

30
30
30
30
30
30
30
15
30
100
100



Landsat 8 Band Combinations

Natural Color 432
False Color (urban] 764
Color Infrared (vegetation) 543
Agriculture 692
Atmospheric Penetration 769
Healthy Vegetation D62
_and/Water 564
Natural With Atmospheric Removal 753
Shortwave Infrared 7194
Vegetation Analysis 604

http://blogs.esri.com/esri/arcgis/2013/07/24/band-combinations-for-landsat-8/









““Losing Ground”’

Case Study
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http://j.mp/nicar-louisiana
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*Historical and Projected Land Loss in the Deltaic Plain
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Salvador S

. Land Loss 1932- 2050

* The Land Loss between 1932-2000 is historical.
The Land Loss between 2000-2050 is projected
based on Mstorical trending ¥ no further action is
taken as docwmented in the "Mistarical and

Coastal Loulsiana Land Changes: 1978-2050"
(www.Lacoast. goviLandLoss/Newiistoricalland. paf)

. Gulf of Mexjco
"% Fourchon



http://www.nwrc.usgs.gov/factshts/2005-3101/2005-3101.htm
http://www.nwrc.usgs.gov/factshts/2005-3101/2005-3101.htm

Changing Louisiana shoreline-

Shoreline surveys done after the 2005 hurricane

season showed that storms, erosion, subsidencé and

« other factors had changed the coastal landscape. The

first of several announced results of this work takes

31 place nam es off National Oceanic and Atmo-

X% spheric Administration charts.
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http://theadvocate.com/news/neworleans/582/922-148/areas-gone-on-noaa-charts



http://theadvocate.com/news/neworleans/5827922-148/areas-gone-on-noaa-charts
http://theadvocate.com/news/neworleans/5827922-148/areas-gone-on-noaa-charts
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Investigative Space Journalism!




Acquiring Imagery

EarthExplorer

FE earthexplorer.usgs.gov

SUETLCTT CITET g SUTIN ATy (Show) Civar Girnenia

4. Search Results ' AN/ N _ (30° 26 38" N, 092" 32 35° W) ‘

if you selected more than one data set 10 search, use the e Y R0 Hatbeshurg s A
dropdown to see the search results for each specific ‘¥ N, Voo = o : ]
data set ey ~ "
Note: You must be logged in to download and order ‘ W 5 ) . !
scenes !

Show Result Controls

Data Set
LS OU/TIRS

YEQ 759

Enty 1D: LCB0210392015047LGNOO -;:"C' alayette
Coordinates: 30.30605-68.57946 - o
Acquisition Date: 16-FEB-15 f
Path: 21

Row: 39

Yedd /00

Entity ID: LCBO230382015045LGNOD
Coordinates: 31.74236 .91 2838
Acquisition Date: 14-FEB-15

Path: 23

Row: 38

Yed /720

EntRy 1D: LCB0230352015045L GNOO
Coordinates: 30 3061891 66444
Acquisition Date: 14-FEB-15

Path: 23

Row: 39

Yed /L0

Entity ID: LCB0220382015038LGNOO

Coordinates: 3174201 -89.75133

Acquisition Date: 07-FEB-15

Path: 22

Row: 38

-, o d 7 @ The up-to-date Google map Is not for purchase or for download; Rt Is to be used as a guide for reference and search purposes only.

Entiy 1D: LCB0220352015038L GNOO

hitp://earthexplorer.usgs.gov

()



http://earthexplorer.usgs.gov
http://earthexplorer.usgs.gov

landsat-util

hitps://github.com/developmentseed/
landsat-util

landsat search --download --cloud 4 --start "january 01 2014"
--end "january 10 2014" pr 009 045

landsat process path/to/LC80090452014008LGNOAA.tar.bz

TBA command line processing hotness:
Jeff Larson’s lightning talk tomorrow


https://github.com/developmentseed/landsat-util
https://github.com/developmentseed/landsat-util
https://github.com/developmentseed/landsat-util
https://github.com/developmentseed/landsat-util

Landsat 8
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Landsat 8

Landsat 8 Bands Wavelength || Resolution
Operational (micrometers) (meters)
Land Imager

(OLI) ‘ Band 1 - Coastal aerosol ‘ 0.43 - 0.45
and

Thermal ‘ Band 2 - Blue ‘ 0.45 - 0.51

TR Band 3 - Green ‘ 53 - 0.59

Sensor
(TIRS) ‘ Band 4 - Red ‘ 0.64 - 0.67

Launched ‘ Band 5 - Near Infrared (NIR) ‘ .85 - 0.88
February 11,

2013 ‘ Band 6 - SWIR 1 ‘ 1.57 - 1.65
Band7 SWIR 2 211-229
‘ Band 8 - Panchromatic ‘ 0.50 - 0.68

‘ Band 9 - Cirrus ‘ 1.36 - 1.38

Band 10 - Thermal Infrared o
(TIRS) 1 ‘ 10.60 - 11.19 100 * (30)
Band 11 - Thermal Infrared o
(TIRS) 2 ‘ 11.50 - 12.51 100 * (30)




LC80450292013225LGNOO_B1.TIF

LC80450292013225LGNOO_B2.TIF
LC80450292013225LGNOO_B3.TIF
LC80450292013225LGNOO_BA4.TIF
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http://earthobservatory.nasa.gov/blogs/elegantfigures/2013/10/22/how-to-make-a-true-color-landsat-8-image/
http://earthobservatory.nasa.gov/blogs/elegantfigures/2013/10/22/how-to-make-a-true-color-landsat-8-image/

https://www.mapbox.com/blog/
putting-landsat-8-bands-to-work/

Mopbox Desgn Data Develop Showase Plans Help Blog Sign in |1ryutntu

http://earthobservatory.nasa.gov/blogs/
elegantfigures/2013/10/22/how-to-make-a-true-

Putting Landsat 8's Bands to Work color-landsat-8-image/

Vasa EARTH ) BSERVATORY

Wheve every doy is forth Doy

Home Images Global Maps Features BLETER A LT

How To Make a True-Color Landsat 8 Image

Since its launch in February 2013, Landsat 8 has collected about 400
scenes of the Earth's surface per day. Each of these scenes covers an
area of about 185 by 185 kilometers (115 by 115 miles)—34,200
square km (13,200 square miles)—for a total of 13,690,000 square km
(5,290,000 square miles) per day. An area about 40% larger than the
united states. Every day.


https://www.mapbox.com/blog/putting-landsat-8-bands-to-work/
https://www.mapbox.com/blog/putting-landsat-8-bands-to-work/
https://www.mapbox.com/blog/putting-landsat-8-bands-to-work/
https://www.mapbox.com/blog/putting-landsat-8-bands-to-work/
http://earthobservatory.nasa.gov/blogs/elegantfigures/2013/10/22/how-to-make-a-true-color-landsat-8-image/
http://earthobservatory.nasa.gov/blogs/elegantfigures/2013/10/22/how-to-make-a-true-color-landsat-8-image/
http://earthobservatory.nasa.gov/blogs/elegantfigures/2013/10/22/how-to-make-a-true-color-landsat-8-image/
http://earthobservatory.nasa.gov/blogs/elegantfigures/2013/10/22/how-to-make-a-true-color-landsat-8-image/
http://earthobservatory.nasa.gov/blogs/elegantfigures/2013/10/22/how-to-make-a-true-color-landsat-8-image/
http://earthobservatory.nasa.gov/blogs/elegantfigures/2013/10/22/how-to-make-a-true-color-landsat-8-image/

https://www.mapbox.com/blog/
processing-landsat-8/

¥ Wwaww.mapbox.com

Data Industries  Enterprise Plans Help Developers Blog Signin Sign up

Processing Landsat 8 Using Open-Source Tools

)

-~

Requirements

This tutorial assumes v

http://j.mp/charlie-loyd-rake


https://www.mapbox.com/blog/processing-landsat-8/
https://www.mapbox.com/blog/processing-landsat-8/
https://www.mapbox.com/blog/processing-landsat-8/
https://www.mapbox.com/blog/processing-landsat-8/
http://j.mp/charlie-loyd-rake
http://j.mp/charlie-loyd-rake

charlie-loyd.rake

# https://www.mapbox.com/blog/processing-landsat-8

| # https://www.mapbox.com/blog/processing-landsat-8 x‘

SWLWoo~NOOULEWNM

o=y

12
13
14
1

16
17
18
19
20
21
22
23
24
25

26

# https://www.mapbox.com/blog/processing-landsat-8/
task :landsat_2014 => :environment do
dirs = Dir["#{Rails.root.to_s}/db/initial/raster/x"].reject {|q| q =~ /tar\.gz/ }
dirs.each do |dir|
scene_id = dir.split("/")[-1]
[4,3,2].each do |band|
‘gdalwarp =t_srs EPSG:3857 #{dir}/#{scene_id}_B#{band}.TIF #{dir}/#{scene_id}_B#{band}-projected.tif’
end
‘convert -combine #{dir}/#{scene_id}_B{4,3,2}-projected.tif #{dir}/#{scene_id}_RGB-projected.tif && \
convert -channel B —gamma 0.925 -channel R —gamma 1.03 -channel RGB -sigmoidal-contrast 50x16% #{dir}/
#{scene_id}_RGB-projected.tif #{dir}/#{scene_id}_RGB-projected-corrected.tif && \
convert —depth 8 #{dir}/#{scene_id}_RGB-projected-corrected.tif #{dir}/#{scene_id}_RGB-projected-
corrected-8bit.tif && \
listgeo -tfw #{dir}/#{scene_id}_B4-projected.tif && \
mv #{dir}/#{scene_id}_B4-projected.tfw #{dir}/#{scene_id}_RGB-projected-corrected-8bit.tfw && \
gdal_edit.py —a_srs EPSG:3857 #{dir}/#{scene_id}_RGB-projected-corrected-8bit.tif && \
gdal_translate -a_nodata @ #{dir}/#{scene_id}_RGB-projected-corrected-8bit.tif #{dir}/#{scene_id}_RGB-
projected-corrected-8bit-nodata.tif"’
end
end

task :landsat_2014_merge => :environment do
dirs = Dir["#{Rails.root.to_s}/db/initial/raster/x"].reject {|q| q =~ /\..%x$/ }
scenes = dirs.map do |q|
scene_id = q.split("/")[-1]
corrected = "#{q}/#{scene_id}_RGB-projected-corrected-8bit-nodata.tif"
end
‘cd #{Rails.root.to_s}/db/initial/raster/ & gdalwarp —config GDAL_CACHEMAX 3000 —wm 3000 #{scenes.join("
' ")} #{Rails.root.to_s}/db/initial/raster/merged.tif’
en

Line 26, Column 4 Spaces: 2

. —
@Igm -

W-ﬂ-‘-—-—- -

Ruby




charlie-loyd.rake

stitch scenes together and reproject

ImageMagick on the command line
save geo-headers to use files with Photoshop or ImageMagick

add geo headers back in

convert between formats

More!
hitps://github.com/dwtkns/gdal-cheat-
sheet#traster-operations



https://github.com/dwtkns/gdal-cheat-sheet#raster-operations
https://github.com/dwtkns/gdal-cheat-sheet#raster-operations
https://github.com/dwtkns/gdal-cheat-sheet#raster-operations
https://github.com/dwtkns/gdal-cheat-sheet#raster-operations
https://github.com/dwtkns/gdal-cheat-sheet#raster-operations
https://github.com/dwtkns/gdal-cheat-sheet#raster-operations
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Creating ““land”’

|3

« Point of interest
« Gone

Buras, La. land loss 1932 to present via USGS, over 2014 Landsat 8



Creating ‘“‘land”’

LN
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» Point of interest New Orleans ¥
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Buras, La. land loss 2009 via USGS, over 2014 Landsat 8
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http://pubs.usgs.gov/sim/3164/



http://pubs.usgs.gov/sim/3164/
http://pubs.usgs.gov/sim/3164/

Creating ‘“‘land”’

vy R

EXPLANATION

1 @ 1932-56 land gain’
& @ 1956-73 land gain'*
~1 @ 1973-75 land gain'*
i @ 1975-77 land gain'*

1977-85 land gain'*

, @D 1985-88 land gain'

W @ 198890 land gain'
@ 1930-95 land gain’
4 @ 1995-98 land gain'

‘ @ 1998-99 land gain'

< @ 1998-2002 land gain'
@ 2002-4 land gain’
@ 2004-6 land gain'
@ 2006-8 land gain’
@ 2008-8 land gain**
@ 2003-10 new land'
@ 1832-56 land loss?
@ 1956-73 land loss**
@ 1973-75 land loss**
@ 1975-77 land loss**
@ 1977-85 land loss*

-

) 1985-88 land loss?
) 1988-90 land loss?
) 1990-95 land loss?
@D 1995-98 land loss?
@D 1998-99 land loss?
@ 1993-2002 land loss?
@ 2002-4 land loss’
@D 2004-6 land loss?
@ 2006-8 land loss?
@ 2008-9 land loss*
@ 2003-10 new water

http://pubs.usgs.gov/sim/3164/



http://pubs.usgs.gov/sim/3164/
http://pubs.usgs.gov/sim/3164/

Creating ““land”’

colors = {

"1932-1956—-gain"
"1956-1973-gain"
"1973-1975-gain"
"1975-1977-gain"
"1977-1985-gain"
"1985-1988-gain"
''1988-1990-gain"
"1990-1995-gain"
"'1995-1998-gain"
''1998-1999-gain"
"'1999-2002-gain"
"'2002-2004-gain"
"'2004-2006—-gain"
"'2006-2008-gain"
''2008-2009-gain"
"'2009-2010-gain"
"1932-1956-10ss"
"1956-1973-1oss"
"1973-1975~1oss"
"1975-1977-10ss"
"1977-1985-10ss"
"1985-1988-1oss"
''1988-1990-10ss"
"1990-1995~-10ss"
"1995-1998-10ss"
"1998-1999-10ss"
''1999-2002-10ss"
''2002-2004-10ss"
''2004-2006—-10ss"
''2006-2008-10ss"
''2008-2009-10ss"
"'2009-2010-1o0ss"

VAR I A A I AR

"srgba(0,66,0,1)",
"srgba(28,102,0,1)",
"srgba(51,135,5,1)",
"srgba(76,168,10,1)",
"srgba(102,201,15,1)",
"srgba(109,165,28,1)",
"srgba(109,150,33,1)",
"srgba(107,135,38,1)",
"srgba(102,119,40,1)",
"srgba(96,107,45,1)",
"srgba(112,114,45,1)",
"srgba(135,132,43,1)",
"srgba(147,117,43,1)",
"srgba(153,104,43,1)",
"srgba(104,79,33,1)",
"srgba(114,79,33,1)",
"srgba(137,0,0,1)",
"srgba(239,71,84,1)",
"srgba(211,94,43,1)",
"srgba(219,132,35,1)",
"srgba(229,165,25,1)",
"srgba(255,198,17,1)",
"srgba(244,242,10,1)",
"srgba(168,255,255,1)",
“"srgba(2,191,201,1)",
"srgba(5,163,229,1)",
"srgba(10,130,234,1)",
"srgba(76,30,242,1)",
"srgba(198,153,239,1)",
"srgba(168,38,204,1)",
“"srgba(130,51,137,1)",
"srgba(107,7,168,1)"


http://pubs.usgs.gov/sim/3164/
http://pubs.usgs.gov/sim/3164/
http://pubs.usgs.gov/sim/3164/

Creating ““land”’

For each time period, create an
1mage by combining land loss
from the current period to the
last period, and land gain from
the first period to the current

period


http://pubs.usgs.gov/sim/3164/
http://pubs.usgs.gov/sim/3164/

Buras, La.: 1932-2014

1 1930 1940 1950 1960 1970 1980 1990 2000

pixels = “convert #{file} -colorspace rgb -colors 10 -format "%c"
histogram:info:"

transPixels = pixels.match(/[A:]*/)

transPct = “convert #{file} -format "%[fx:100*#{transPixels}/(w*h)]%%" info:"




projects.propublica.org/louisiana

projects.propublica.org

.m ™LENS+ Losing Ground

PAST / PRESENT AN ENGINEERED COAST AN UNCERTAIN FUTURE

4 o2 | 201 LEVEES | CANALS | OIL/GAS SEVERE | MODERATE @D
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Today, residents of Southeast Louisiana face a losing equation: They live on
narrow slices of high ground that are sinking as the Gulf rises. The state has
an ambitious plan that could balance that equation by 2060, but it doesn't
have the $50 billion to pay forit.

Gulif of Mexico

l

30km
20 mi

Source: NASA/USGS Landsat

s

n ’ DONATETO FROPUBLICA DONATE TO THE LENS

Louisianais

drowning, quickly.

In just 80 years, some 2,000 square
miles of its coastal landscape have
turned to open water, wiping places
off maps, bringing the Gulf of
Mexico to the back door of New
Orleans and posing a lethal threat to

an energy and shipping corridor
vital to the nation’s economy.

And it's going to get worse, even quicker.

Scientists now say one of the greatest environmental
and economic disasters in the nation's history is
rushing toward a catastrophic conclusion over the
next 50 years, so far unabated and largely unnoticed.

At the current rates that the sea is rising and land is
sinking, National Oceanic and Atmospheric
Administration scientists say by 2100 the Gulf of
Mexico could rise as much as 4.3 feet across this
landscape, which has an average elevation of about 3
feet. If that happens, everything outside the
protective levees — most of Southeast Louisiana —
would be underwater.

‘ Explore Delacroix, La.




projects.propublica.org/louisiana
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Buras
Fishing in the land of used-to-be’s

~ )
Qaras-Irne k
it Designalss

' P > N
Ryan Lambert, 56, owner/operator of Cajun Fishing
‘ ~ Adventures in Buras, Louisiana, stands in front of the pilings
W Riner NS that are the only reminders of what once was a row of fishing

camps surrounded by thick marshes. (£llis Lucia for
ProPublica/The Lens)

As late as 2013, those heading to the Gulf of Mexico

from ©BUFas would have to boat across -
9 Cyprien Bay and 9 Scofield Bay before mchms

his destination.

« Point of interest
3km « Gone

_ Ryan Lambert, fishing quide: Saltwater
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Ryan Lambert, 56, owner/operator of Cajun Fishing
Adventures in Buras, Louisiana, stands in front of the pilings
that are the only reminders of what once was a row of fishing
camps surrounded by thick marshes. (Ellis Lucia for

ProPublica/ The Lens)

As late as 2013, those heading to the Gulf of Mexico
from @ Buras would have to boat across

' Or. © English Bay. @ Bay Jacquin.

9 Cyprien Bay and @ Scofield Bay before reaching
his destination.

« Point of interest

3km « Gone
Imi

W" " Ryan Lambert, fishing quide: Saltwater



What is the state doing about this?

Louisiana’s Comprehensive
Master Plan for a Sustainable Coast

committed to our coast

http://coastal.la.gov/a-common-vision/2012-coastal-master-plan/



http://coastal.la.gov/a-common-vision/2012-coastal-master-plan/
http://coastal.la.gov/a-common-vision/2012-coastal-master-plan/

Responding to the Crisis

Louisiana’s Coastal Program: Past, Present, and Future

Constructed & Currently Funded Projects

2012 Coastal Master Plan: Future Projects

http://coastal.la.gov/a-common-vision/2012-coastal-master-plan/


http://coastal.la.gov/a-common-vision/2012-coastal-master-plan/
http://coastal.la.gov/a-common-vision/2012-coastal-master-plan/

Marsh Creation: Lake Hermitage

Google Maps (2012 USGS imagery)



Sediment Diversions: West Bay

Google Maps (2012 USGS imagery)



Imagery: 2012—now?




Lake Hermitage




Lake Hermitage

http://www.propublica.org/nerds/item/reporting-from-the-youngest-land-in-the-world


http://www.propublica.org/nerds/item/reporting-from-the-youngest-land-in-the-world
http://www.propublica.org/nerds/item/reporting-from-the-youngest-land-in-the-world

| When you have to
“‘g‘%"i 1 buy imagery:
Digital Globe

}) ‘\v\ *
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2008 | 2012 | 2014

Digital Globe, USGS



West Bay Diversion
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West Bay Diversion

Bob's boat




West Bay Diversion
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Almost
10,000px

Graphic at
is.gd/UzGntf
















Layers

Channe

Ne.w Channel...
Duplicate Channel...

New Spot Channel...

Merge Channels...

Panel Options...

Close
Close Tab Group




For "true color" Landsat 8, use bands

A

Red Green Blue







8 bit = 255 shades of R, G, B per pixel.
16 bit = 65,536 shades of R, G, B.

More data means more flexibility!

Also see
benefits of using 16bit images in Photoshop.



originals

originals
Favorites Date Modified Size Kind
| slugs euphrates.psd in 18, 2014, 7:29 PM 1.22 GB
| Desktop | tigris.psd
=} 204805
| Library
| Dropbox

vevices
Remote Disc

YNAB 4

Marom
Shared

All...

Tags
slug
@ _current

® Red

& Macintosh HD U 1 2( D ' originals

Oranne

2 items, 131.94 GB available







nsnm







Photoshop clobbers geographic metadata.

Before
X : gdalinfo raw_landsat_band.tif
Driver: GTiff/GeoTIFF
Files: raw_landsat_band.tif
Size is 7751, 7901
Coordinate System 1is:

PROJCS["WGS 84 / UTM zone 13N"

After
X : gdalinfo exported_from_photoshop.tif

Driver: GTiff/GeoTIFF
Files: exported_from_photoshop.tif
Size 1is 7751, 7901

Coordinate System is '



Command line tools can re-attach the metadata to the file.

x : listgeo -no_norm raw_landsat_band.tif > original.geo
X : geotifcp —-g original.geo exported_from_photoshop.tif this_has_geodata_attached.tif

There's also the "Geographic Imager' plugin ($700).

iS.gd/IkOLrW



Web graphic at
is.gd/90aZ9l
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Over the course of a month,
blue areas

and

In the satellite image.







using repeat satellite imagery to track tank movements through plantations and
across roads. five tanks visible on 4m wide road in upper left-hand corner of image

above.
Rafah, Gaza. Aug 1, 2014.




QGIS

Open source GIS

ERDAS Imagine

Apparently these
folks don't really
have a logo

Industrial strength remote
sensing software



Vegetation losses \egetation along Gaza's eastern edges, home to
much of the territory’s agricultural land, has been severely affected by the
conflict. The observed decline in plant life is beyond what would be
expected for this time of the year, according to Jamon Van Den Hoek, a
postdoctoral research fellow at NASA's Goddard Space Flight Center, and
may be a result of recent movements of troops and military vehicles. The

darkest parts of the images below represent areas where more plants
have died.
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Plants absorb visible light for energy
But reflect a ton of infrared light.

NDVI is a ratio of infrared light to visible light.

S0, it can be used to tell how healthy plants are.



Vegetation losses \egetation along Gaza's eastern edges, home to
much of the territory’s agricultural land, has been severely affected by the
conflict. The observed decline in plant life is beyond what would be
expected for this time of the year, according to Jamon Van Den Hoek, a
postdoctoral research fellow at NASA's Goddard Space Flight Center, and
may be a result of recent movements of troops and military vehicles. The

darkest parts of the images below represent areas where more plants
have died.
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Data or a picture?



& Charlie Loyd

v

Landsat-derived NDVI of the moon (this’ll be
hilarious to about 7 people in the whole
world; sorry, everyone else):




HOT OSM

Humanitarian
OpenStreetMap

UNOSAT

Imagery analysis branch of
the United Nations

NAIP

National Agriculture
Imagery Program



Planet Labs

Tons of teensy satellites

Skybox

Lots of small satellites:
owned by

Google Earth Engine

Image processing
IN THE CLOUDS



Tutorials for using Photoshop
with Landsat imagery:

"How To Make a True-Color Landsat 8
Image" by Rob Simmon
iS.gd/11T8tn

Tom Patterson's Landsat 8
Photoshop tutorial
is.gd/LIFla6



