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Landsat time series in
forest research

Mihai Nita




Overview

* Brief introduction in
Google Earth Engine

* Few words on
image classification
using QGIS plugins

* Few insights on
pixel long-term
analysis
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Long term forest monitoring
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Landsat archive in forest research
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Landsat archive in forest research




Challenge — processing —
classification NEEEs

Mosaic
- Landsat 7 ETM + - Classifications
- Circa 2010 - Urban Areas (DMSP)
Extract
- Land Cover Areas

DEM
- 30m SRTM

Accuracy Assessment
Image Pre-processing - High Resolution Imagery
- Geometric Calibration - 55 5x5 km Validation Sites
- TOA Reflectance - Error Matrix
- Cloud Removal
- Normalization
Calculate Indexes
-NDVI

Post Classification Editing

- Aspect Unsatisfactory Satisfactory

- Slope

Decision Tree Classification

Multilayer Image Stack

Training Data Collection

Ancillary Data
- Google Earth
- Land Cover Maps




Challenge - Clouds

Previous cloud-free images
2015-06-07 2015-08-03
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Cloud detection
b) Proposed mask Fmask®
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Cloudy image
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Cloud removal
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Solutions — open source solutions

* Google Earth Engine
* QGIS
* Python




Google Earth Engine

code.earthengine.goagle.com B a O RO ®

Earth Engine ands: | Help ~  nita.mihai.daniel

Scripts | I N GetLink i Save Run || Reset 2] i | Console | |

a Use print(...) to write to this console.

W N

=

stacked_composite bands
Y ["B5","B4", "B3"]

~ Owner (1)
~ users/nitamihaidaniel/default

DO D DD I
R R ]
oo

var B3 .clip(geometry.buf
var B4 . plgeometry.buf
Vionth (L7) var B5 .clip(geometry.buf
imple Composite : (B4} ;
! 7 543 = B54.addBands (B3);
nel NDVI month ] , B543.bandNa

Sentinel

(pt, ;
(B543, {min: , max: T

nel

Recea

Remetea

»

vargatac
Lazarea

Gheorgher




Creating the code — New file

< C' | @ Secure | https;//code.earthengine.google.com

oogle Earth Engine  Search places and datasets D

Scripts |[ ][ ] Getlink | Save ~ Reset o

~ Owner (1)
~ users/nitamihaidaniel/default
Landsat
Landsat - SCERIN
SCERIN L5
- SCERIN classification
Month

Create file
Sentinell
Sentinel_Vidas
~ Writer Enter a name or path for the file:

- Réader users/nitamihaidaniel/default | TAT2818

* Examples
~ Image
From Name
Normalized Difference
Exp )




Creating the code — Adding code

@ Secure | https://code.earthengine.google.com

O |e Earth Engine Search places and datasets
Scripts [0 ] GetLink f| Save ~

~ Owner (1)
~ users/nitamihaidaniel/default

Landsat

Landsat - SCERIN

Landsat - SCERIN L5

tjtﬂrf’jr N classificatio var 18 = ee.InageCollection('LANDSAT/LTO5/CO1/T1_SR")
e L //filter start and end date

Landsat Month (L7) .filterDate('2010-5-1', '2010-10-1")

Landsat Simple Composite //filter according to drawn boundary

S2Collectio .TilterBounds (geometry);
nel NDVI month

ntinel

//Create geometry object encompassing area of interest
var geometry = ee.Geometry.Polygon (

[LI : 1,

[ 1,
[ I ]J’
[ . 111);

var pt = ee.Geometry.Point( , );

[ o' I s 0 O S R S ]

Sentinel_Vidas // Fmask classification
B TAT2018
~ Writer
~ Reader - var getQABits = function(image, start, end, newName) {
04 // Compute the bits we need to extract.
~ Examples var pattern = 0;
~ Image - for (var i = start; i == end; i++) {
o= attern += Math.pow i);
From Name P pow(2, 1};

Normalized Difference // Return a cinmle hand imane nf the extrar

Simple copy paste the existing code from landsat_TAT _code.txt




Creating the code — Define variables

Extent ' /Create geometry object encompassing area of interes
var geometry = ee.Geometry.Polygon (

25.53038,46.8737

weweesl 25.68398,46.87372
(2 - min,max) g

(3 - max,max)

4000000000000 6000000090 3 O

L, 25.53038,46.7590 JRETSCOMN SEENEENET IR i S8 = -l 55 63398 46.75998
(1 - min,min) (3 - max,min)



Creating the code — Define variables

r geometry = ee.Geometry.Polygon|
[

!

1.
.|I r

Define the Landsat
image collection filtering
by date
by geometry

oogle Earth Engine

| Scripts l—“—‘—J Landsatz, Damnatz, Germany

~ Owner (1) Landsat 4

Lands

Custom name of andeat-SCERIN Lo

at - SCERIN Lands ctance Tier 1 ImageCollection ID
your Image ho Lands LANDSAT/LT05/CO1/T1_SR
collection 0D Landsat 7 ST T



Creating the code — Masking clouds

end, newMName) {

, he bits we need to extract. Getting the Fmask classification

‘;g: ljjvar_.i = st;;r't; i <= end; i++) { FMASK_CLEAR_GROUND = 0;
pattern += Math.pow(2, 1i); FMASK_WATER =2;

' 1age of the extracted QA bi giving the band FMASK _CLOUD_SHADOW = 3;

FMASK_SNOW = 4;

FMASK_CLOUD =5;

Creates a single band with the
cloud shadow value (3) calculated
in QA band using Fmask
classification

Creates a single band with the
clouds value (5) calculated in QA
band using Fmask classification

ar ¢ a Constructs the function called
image = i - ); maskClouds which applies the 2
return image.u . .

. - masks defined earlier




Creating the code — Apply the mask

,‘ Masked bnd |

.map{maskClouds) ;
select(] 1);
.median();
select(]
.ncﬂicn(j;
[
>

d
[

1);
1)

.HechH

var 18 = ee.ImageCollection(
.‘;{{éfjatéi _5-

—’-_'I—_.;.-'E;Cnl_lﬂc-:ﬁ-, (gr;-ome-ti_’y]l :




Creating the code — Band stacking
and clipping

var geometry = ee.Geometry.Polygon(
[LI ,
[ :

[

[

- B4
- BS

- B54 = BS.
- B5 B

r

Use print(...)} to write to this console.

stacked_composite bands
*["B5","B4","B3"]
a: B5
1: B4
2: B3




Creating the code — Exporting

Get Link

J

7 var B3 = B3.clip(geometry.buffer(
7 var B4 = B4.clip(geometry.buffer(
73 wvar B5 = B5.clip(geometry.buffer(

var B54 = B5.addBands (B4);

76 var B543 = B54.addBands(B3);

77  print( , B543.bandNames());
78 Map.centerObject(pt, )

7 Map.addLayer(B543, {min: , max: I );
on

81~ Export.image.toDrive({

image: B543,
description:
scale:

region: geometry,
maxPixels:

8 1)

Scale (m/px)

Cancel

The 3 Runs:

15t Run — runs the entire procedure,
adding the stack image on GE map

2"d Run —in tasks starts the procedure
for exporting

3rd Run — define the scale, the
filename and the path in Google Drive




Creating the code — Exporting

Q, tati in Google Drive

Contul meu Drive TAT

Nume A Proprietar Ultima modificare Dimensiunea fisierului

Contul Dri
ontul meu Drive E 1985.L5. 543.4if . 3iun. 2018 2MB

Computere

1986_L5_543.tif
Acces permis pentru mi...
1987_L5_543.tif

Recente

Cu stea 1988_L4_543.tif

Cosul de gunoi 1989_L5_543.1if

Backupuri 1996_L5_543.tif

1999_L5_543.tif
Stocare

S-a(u) utilizat 10,3 GB din 2070L5_543.1if
15 GB

MARITI COTA DE STOCARE 2016_L8_654.tif

2017_L8_654.tif

2017_82_1184.1if

Results are geotiff, with all the stacked bands
Projection is EPSG:4326 — Geographic WGS84




(L aais
Project Edit View Layer Settings Plugins Vector Raster Database Web SCP Processing Help
t N g, = B 1) [ -
Q. o el - < 2 - 2 = v @

¢ AR 2 H

Browser
> v

Favorites

&” GeoPackage
/7 spatialite
@ rostars
P mssqL
@ oracle

DB2
& wMms
5% XYZ Tiles
@& wcs

&' ArcGisMapServer

Layers

v 8l & V& A

v training1999
A

CON

3

® 1909 15 543

O Type here to search

1 legend entries removed.

Disf0.010000 3| Min/60 |

EacCcs@ JuEaOGE

Processing Toolbox

*v ﬂv

Coordinate| 25.5244,46.7577 | Scale|1:34,121

V' Re

cently used

Merge

 r.reclass - Creates a new maj
Polygonize (raster to vector)

% Clip raster by mask layer
Convert map to raster
Clip

Cartography

{ Database

{ File tools

Identify Results

{ Graphics

+ Interpolation
Layer tools
Network analysis
Raster analysis
Raster terrain analysis
Raster tools
Vector analysis
Vector creation
Vector general
Vector geometry

Vector overlay

413

Feature Value

Mode

View

Current layer

Tree 2

Rotation 0.0 © $ Render

1
ENG

p layer whose c...

Auto open form

Help

S rerscaae @

0:55 AM
6/9/2018 % )




Classification tool

L Plugins | All (175)

Al
BBy mstalic dzetsaka : Classification tool
7§ Not installed Fast and Easy Classification plugin for Qgis ‘

y Upgradeable L ) . . ) )
Plugin for semi-autom cation with Gaussian Mixture Model, Random

ﬁ' Install from ZIP Very easy and fa
*You need to install s -learn library to use these algorithms.
# Settings is tool check our github :
af

21 rating vote(s),

Category
Tags i i-3 ,gaussian,mixture,model,random
g n, forest, processing
More info
Author
Installed version
Available version

Changelog
" Replace ith numpy when possible
* Correct bug in predicting an already trained model
* Specify a way on Windows to install scikit-learn and use
SVM/RF/KNN
3.0.3
* Add confirmation box if two different projections
* Correct bug when loading model
3.0.2

dd progress bar for GUI

3.0.1

Uninstall plugin Reinstall plugin

Help



Classification tool

dzetsaka : classification tool

¥, B 1009 (5 543 [EPSG:4326)

training1999 [EPSG:4326] v or [:] Load model

v

Name

Perform the classification
v Optional
@ [ | Mask
ol [ ] Confidence map
& [_| Save model

88 [ ] save matrix

Split (?)
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E¥¥ 1999_15 543

dzetsaka : classification tool Layers



Classification tool

dzetsaka : classification tool

¥, B 1999 15 543 [EPSG:4326]

training1999 [EPSG:4326] v or [ ] Load model

Name v
Perform the classification

v Optional
@y [ | Mask
|‘ Confidence map ﬁTAT,."temp;‘algorithm.tif

&> [ ] Save model

g D Save matrix

Split (?)




Results

Layers
o [ & T ~ i O
w training1999

Bl & A

|

S|
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[ K
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Python - geextract

&« C | @ www.loicdutrieux.net/landsa

Search docs

Introduction

B Installation
k install
Install from scratch
Processing
geextract API

Command line interface

Examples

Docs » Installation View page source

Installation

You must have a Google Earth Engine account. If you don't yet have an account, you can request
for it here

Once you have an account, the package can be installed using pip , preferably within a virtual
environment. If you're new to python and/or virtual environments, read the Install from scratch
section.

Quick install

pip install geextract
If you're using the gee API for the first time on your machine, you'll have to run:
earthengine authenticate

which will open a google authentication page in your browser, and will give you an authentication
token to paste back in the terminal.

You can check that the authentication process was successful by running.
python -c "import ee; ee.Initial

If nothing happens, it means that things are working... You can go ahead and use the geextract API

and command line.




Pixel based Analysis

gee_extract.py -s LT5 -b 1984-01-01 -lon 25.62162 -
lat 46.82020 -r 50 -db /tmp/cv_tst.sglite -site uxmal -
table col 1

Command Prompt

icrosoft Windows [Version 10.0.17134.48] A
(c) 2018 Microsoft Corporation. All rights reserved.

C:\Users\nitam>cd c:
C:\Users\nitam

C:\Users\nitam>c:

C:\Users\nitam>cd..

C:\Users>cd. .

C:\>cd tmp

C:\tmprgee_extract.py -s LT5 -b 1984-01-81 -lon 46.82020 -lat 25.62162 -r 5@ -db /tmp/covasnal.sglite -site uxmal -tabl
e col 1

Extracted 262 records from Google Eath Engine

C:\tmp>
C:\tmp>




Pixel based Analysis

~ i

covasnal col 1

Featu . 188, Filte

LT05_1
LT05_1
. LTOS_1

LT05_1

7519 3143.920744525547 4

101

hove All Features,
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Practice

HOW MOTIVATED
YOouU ARE TO WORK,

HOW MUCH WORK
You HAVE TO DO
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