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A Google Earth Engine application to retrieve high resolution Land Surface Temperature from Landsat imagery

Motivation

3 a) Landsat-8 Natural Color
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« Study the urban heat island effect over
Coimbra, Portugal
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Why use the GEE?

Easy to learn

Doesn’t require resources
Analysis of large volumes of data
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A Google Earth Engine application to retrieve high resolution Land Surface Temperature from Landsat imagery

The LST algorithm

Statistical Mono-Window algorithm Algorithm Calibration:
Radiative Transfer Model: RTTOV (v12)

Th 1
LST = Ai? + B; - + C; Atmospheric profile data: Borbas et al. (2005)
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A Google Earth Engine application to retrieve high resolution Land Surface Temperature from Landsat imagery

The code

Google Earth Engine

https://code.earthengine.qgoogle.com/?accept repo=users/sofiaermida/landsat smw Ist

() GitHub

https://github.com/sofiaermida/Landsat SMW_LST
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https://code.earthengine.google.com/?accept_repo=users/sofiaermida/landsat_smw_lst
https://github.com/sofiaermida/Landsat_SMW_LST
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Google Earth Engine

Search places and datasets...

~ users/sofiaermida/landsat_smw_Ist
~ modules
B ASTER_bare_emiss.js
B Landsat_LSTjs
B NCEP_TPW.js
i SMW_coefficients.js
I SMwalgorithm.js
I broadband_emiss.js
B cloudmask js
I compute_FVC.js
I compute_NDVLjs
Il compute_emissivity.js
i example_1.js
B example_2.js
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A Google Earth Engine application to retrieve high resolution Land Surface Temperature from Landsat imagery

The GEE platform
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Use print(...) to write to this
console.
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A Google Earth Engine application to retrieve high resolution Land Surface Temperature from Landsat imagery

Code structure

Load Surface Mok
User selection: Reflectance collection 2 Compute NDVI Compute FVC
Date range clouds
Landsat number LANDSAT/L***/C01/T1_ compute_NDVI compute_FVC
Region of interest SR cloudmask
NDVI flag

\/

Compute ASTER FVC;
Load ASTER GED Compute TIR
Compute bare ground

Start process W =[NASA/ASTERGED/ Emissivity } >

Compute LST

\ A

(map coefficients
using the TCWV)
SMWalgorithm

A

AG100_003 compute_emissivity

ASTER bare_emiss

Load TCWV data
Load TOA Brightness

Temperature collection
LANDSAT/L***/C01/T1_TOA

Mask

(time interpolation)
NCEP_TPW
NCEP_RE/surface_wv

clouds

cloudmask
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A Google Earth Engine application to retrieve high resolution Land Surface Temperature from Landsat imagery
Emissivity
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A Google Earth Engine application to retrieve high resolution Land Surface Temperature from Landsat imagery

Land Surface Temperature

S

g) Landsat-8 TIR BT 4 h) Landsat-8 LST
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A Google Earth Engine application to retrieve high resolution Land Surface Temperature from Landsat imagery

Quality assessment
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A Google Earth Engine application to retrieve high resolution Land Surface Temperature from Landsat imagery

Applications: time-series
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1 A Use print(...) to write to this console.

// link to the code that computes the Landsat LST

var LandsatLST = require('users/sofiaermida/landsat_smw_lst:modules/Landsat_LST.js')

// link to the code that computes broad-band emissivity 24
var BBE = require('users/sofiaermida/landsat_smw_lst:modules/broadband_emiss.js') —e— LST_ |4 —e— LST_LS o~ LST L7 —e—LST_LS

350
// select region of interest, date range, and landsat satellite

var site = ee.Geometry.Point([-116.81947,36.62373]); °

var geometry = site.buffer(30); i ’ . ’ . ’ .’
var date_start = '1982-08-81'; 5 300 oy 2L o

var date_end = '2020-91-31'; ~ s % o ‘§ ) ’t ?" " $
var use_ndvi = true; H :’ o i

// compute the LST for each Landsat 250

var L8coll = LandsatLST.collection('L8', date_start, date_end, geometry, use_ndvi); 1980 1985 1990 1995 2000 2005 2010 2015 2020 2025
var L7coll = LandsatLST.collection('L7', date_start, date_end, geometry, use_ndvi);

var L5coll = LandsatLST.collection('L5', date_start, date_end, geometry, use_ndvi);

var L4coll = LandsatLST.collection('L4', date_start, date_end, geometry, use_ndvi);

// compute broadband emissivity v

< >
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A Google Earth Engine application to retrieve high resolution Land Surface Temperature from Landsat imagery

Applications: Image analysis

e i T 5] e R

29 // get landsat collection with added variables: NDVI, FVC, TPW, EM, LST ~ Use print(...) to write to this console.
i 38 var LandsatColl = LandsatLST.collection(satellite, date_start, date_end, geometry, use_ndvi)
i 31 print(LandsatColl)
32 » ImageCollection (1 element) JSON
33 // select the first feature
34 var exImage = LandsatColl.first();
35
36 var cmapl = ['blue’, 'cyan’, ‘green’', 'yellow', 'red'];
37 var cmap2 = ['F2F2F2','EFC2B3','ECB176', 'E9BD3A’, 'E6E6@0’, '63C600", 00A600"];
38

A

: 1 39 Map.centerObject(geometry)

i 490 Map.addLayer(exImage.select('TPk'),{min:0.2, max:6@.0, palette:cmapl}, 'TCWV')

i 41 Map.addLayer(exImage.select('TPipos'),{min:2.8, max:9.2, palette:cmapl}, 'TCWVpos')

i 42 Map.addLayer(exImage.select('FVC'),{min:2.0, max:1.@, palette:cmap2}, 'FVC')

i 43 Map.addLayer(exImage.select('EM'),{min:2.9, max:1.0, palette:cmapl}, 'Emissivity')

i 44 Map.addLayer(exImage.select('Bl@'),{min 'TIR BT')

i 45 Map.addLayer(exImage.select('LST'),{min:29¢, max:320, palette:cmapl}, 'LST')

i 46 Map.addLayer(exImage.multiply(@.2e01),{bands: ['B4', 'B3', 'B2'], min:8, max:2.3}, 'RGB')
47
48 // uncomment the code below to export a image band to your drive
a9~ /* v

Layers Satélite
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