Multi-Sensor Monitoring of Ecosystem Dynamics:
Overview and Update
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Systematic Missions - Observation of Key Earth System Interactions

Landsat 9
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- VIO D 2300-3000 km swath







The Landsat program: Earth Resources Technology Satellites Program 1966, Landsat 1 (ERTS) launched in July 1972
Thermal band added for Landsat 3 and beyond

After launch, Landsat operations are transferred to USGS, To collect, archive, process,and distribute the image data
Until 2010 expensive, free now!

Two-Landsat system frequency revisit time: 8 days

May not provide enough observations for monitoring rapid changes (e.g., Ag)

Sufficient for monitoring slow changes (e.g., Urbanization, Deforestation)
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Courtesy: Matt Hansen et al.
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Courtesy: USGS
















Crop Yield Assessment and Mapping
from Landsat-8 and Sentinel-2 observations
Pl: Skakun, U. Maryland
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Satellite-Derived Greenup for Broadleaf Forests

New Hampshire Pl: Friedl, Boston U.

Landsat 8 only Landsat 8 + Sentinel 2a,b

-- No prediction due to
insufficient data density

Regression against PhenoCam greenup obs

1 0
—l 1(} - 21a ar= a







RGB=NIR, Red,




O https://earthobservations.org/geo blog obs.p
hp?id=498

O https://www.mdpi.com/journal/remotesensing
/special issues/LULC VHR




Fire 4 micron

http://www.eumetrain.org/data/3/
30/print 5.htm




Spectral radiant emittance in W/(m2/micron)
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Aqua-MODIS, May 1, 2006
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https://firms.modaps.eosdis.nasa.gov/map/







Forest Canopy Height From Lidar

90 Parcentile
S _ Forest Height ()

o NI - o ¥ :
| "R o op . 5 ;- a)
g # Ay 1 s p 4
s a1 fe, ‘a . iy - -
| . KEx y - Y 0
| il f . -
\ FILE : - L - - y
i } . W 4 e
a 4 4 {
\ = L]
f \
\ 4 )|
\ o L .
3 = W
Lo O VN
-
#

Data: MODIS+GLAS s

Source: Michael Lefsky, 2010 Sep 2003 — Nov 2007
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three lasers

https://gedi.umd.edu/science/objectives-overview/




i GLAD beal.l-and.
o~ Analysis & Discovery at University of Maryland

Courtesy: Peter Potapov et al., UMD

https://glad.umd.edu/dataset/gedi

https://glad.earthengine.app/
view/global-forest-canopy-
height-2019




Merging Optical (Landsat, Sentinel 2) and
Active Microwave (Sentinel 1 Radar) Data:

Mapping Inundation

Pl: Cheng Huang, U. Maryland
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Tree Canopy Cover Estimated from Landsats and Sentinel-1, 2

Pl: John Townshend, UMD, co-I: Joe Saxton







https://nisar.ijpl.nasa.qov/

OMPlanned launch: Sep 2022




O

o
SlPlanned launch: Oct 2023 The SAR antenna is based on a large deployable

_ ~ reflector (12 m circular projected aperture)
https://earth.esa.int/web/quest/missions/esa-future-

missions/biomass
https://www.sciencedirect.com/science/article/pii/S0034425717
301 gélﬁce: ESA







From Multispectral to Hyperspectral

Continuous Spectrum
® ® @ Multispectral Spectrum
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MULTISPECTRAL/
HYPERSPECTRAL COMPARISON
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https://medium.com/remote-sensing-in-agriculture/multispectral-vs-
hyperspectral-in-agriculture-9a2d96777031
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https://www.dlr.de/dlr/en/desktopdefault.aspx/tabid-

10212/332 read-28665/#/gallery/30169







https://www.spiedigitallibrary.org/conference-proceedings-of-
spie/11139/2528945/Monitoring-forest-disturbance-using-change-detection-on-

synthetic-aperture-radar/10.1117/12.2528945.short?SSO=1
https://core.ac.uk/download/pdf/79111495.pdf
https://nisar.jpl.nasa.gov/
https://earth.esa.int/web/guest/missions/esa-future-missions/biomass
https://www.sciencedirect.com/science/article/pii/S0034425717301943
https://www.youtube.com/watch?v=uSESVm59uDQ
https://grindgis.com/data/lidar-data-50-applications
https://lidarradar.com/info/advantages-and-disadvantages-of-lidar
https://gedi.umd.edu/science/objectives-overview/
https://glad.umd.edu/dataset/gedi

https://glad.earthengine.app/view/global-forest-cano
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https://medium.com/remote-sensing-i ectral-vs-hyperspectral-in-
agriculture-9a2d96777031
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Good Luck Exploring Multi-Sensor Methods




