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https://www.youtube.com/watch?v=3iaFzafWJQE






https://www.star.nesdis.noaa.gov/GOES/fulldisk_band.php?sat=G17&band=13&length=12


Resolution



• High spatial resolution

• < 4 m

• Some are equivalent to aerial images

• WorldView, …

• Mid spatial resolution

• 5 ~ 100 m

• SPOT, Landsat, Sentinel, …

• Earth resources mapping satellites

• Coarse spatial resolution

• > 100 m

• MODIS, GOES (weather satellites), … 

Spatial resolution



Different 
Spatial 

Resolutions



Spatial resolution



High spatial resolution
WorldView-3 (30 cm)



Medium spatial resolution
Landsat (30 m)



Medium spatial resolution
SPOT (6 m)





Low spatial resolution
MODIS (250 & 500 m)



Spectral resolution



Spectral resolution





Radiometric resolution



Radiometric resolution



Temporal resolution





How to Make Sense of “Sensing” ?



• Photo interpretation
• High resolution images (aerial or satellite)
• Too much noise to be fully automatic 
• Machine learning development (especially deep 

learning)
• Pixel-wise image classification

• Mid and coarse resolution images
• Land cover mapping

Turn Data into Information



• Manually extract information from images
• Visual clues: size, shape, color, texture, location

• View from above (not very familiar with)
• Local knowledge

• Image enhancement may help
• Some are relatively easy (water body) and some are more 

challenging (crops)

Visual Image Interpretation



Manual Image 
Interpretation



• Traditionally pixel-
wise classification

• Use other clues
• Texture, …

• Object-oriented 
classification
• Machine learning 

methods

Automatic Image Classification



• The Multi-Resolution Land Characteristics (MRLC) 
consortium is a group of federal agencies who coordinate 
and generate consistent and relevant land cover 
information at the national scale

• Based on Landsat imagery (30-m resolution)
• 1992, 2001, 2006, 2011, 2016

NLCD—National Land Cover Dataset



NLCD—National Land Cover Dataset



JRC Global Surface Water

https://global-surface-water.appspot.com/map
https://global-surface-water.appspot.com/map


Global Forest Watch

https://www.globalforestwatch.org/map/?map=eyJjZW50ZXIiOnsibGF0IjoxNi41NzI1ODM4Mjc5MjEyMywibG5nIjotMjMuMzMyMDMxMjQ5OTk5NjI3fX0=&mapPrompts=eyJvcGVuIjp0cnVlLCJzdGVwc0tleSI6InN1YnNjcmliZVRvQXJlYSJ9&menu=eyJkYXRhc2V0Q2F0ZWdvcnkiOiJmb3Jlc3RDaGFuZ2UiLCJtZW51U2VjdGlvbiI6ImRhdGFzZXRzIn0=


• USGS National Land Cover Datasets (NLCD) 

• USGS topographic maps

• USGS Digital Raster Graphics (DRG)

• USGS Digital Line Graphs (DLG)

• USGS Digital Orthophoto Quadrangles (DOQ) 

• USGS Digital Elevation Models (DEMs)

• USFWS National Wetlands Inventory (NWI)

Remote sensing & national datasets



• Passive sensor

Passive and Active Remote Sensing Systems

• Active sensor



• Active remote sensing system
• Radar (radio detection and ranging)
• LiDAR (light detection and ranging)
• Different wavelength

• Lidar: 0.9 and 1.5 um (eye-safe)
• Radar: 105~6 um
• Lidar has limited ability to penetrate clouds, smoke and haze

Radar and LiDAR



• Weather and daylight 
independent

• Can be ground 
penetrating

Radar



https://www.youtube.com/watch?v=EYbhNSUnIdU


• Primary for mapping 
elevation
• 10 to 50 cm accuracy

• Operating altitude: 400 - 
2,000 meters.

• Swath width: up to 1,500 
meters at 2,000 meter 
altitude.

• Several returns can be 
used to detect land covers 
at different heights

Light Detection and Ranging (LiDAR)



LIDAR Data (Point Clouds)



LIDAR Data





• Cm accuracy launch planned for 2022
• 2 height observations per 21 days for inland water bodies

Surface Water and Ocean Topography



Data



• Local data has full control and analysis possibility 

• Web data 

• Especially useful for reference and background 

• Save local storage 

• Some only viewable (cannot perform analysis) 

• Need internet connection 

• Web services 

• Standard way of serving geospatial data over the Internet 

• Open Geospatial Consortium 

• Web Mapping Service (display) 

• Web Feature Service (display and analysis for vector data) 

• Web Coverage Service (display and analysis for raster data)

Local vs Web Data 



• Increasing capability of collecting data at finer spatial and 
temporal resolutions 

• Expanding spatial coverage and temporal archives 

• Data size and processing time become a barrier for conventional 
desktop GIS and data analysis software 

• Cloud computing (or CyberGIS) makes geospatial data storage 
and analysis possible

Big Geospatial Data and Cloud-Based Systems



• Google Earth Engine is a massive data warehouse (2+ petabytes) 
of remote sensing imagery including Landsat and MODIS data 

•  Provides data analysis functions through Python and JavaScript 
APIs

Google Earth Engine (GEE)



https://code.earthengine.google.com/d67311cff5e3623d0d9a974c0fc0e084


Data

https://earthdata.nasa.gov/

https://earthdata.nasa.gov/


https://www.kansasgis.org/index.cfm


https://ku.maps.arcgis.com/home/index.html


https://www.usgs.gov/products/data-and-tools/gis-data





















































