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GEE (Google Earth Engine) Time Series Explorer

» user-friendly, GUI-based integration of GEE into QGIS / EnMAP-Box

» access to multi-petabytes of EO imagery like Sentinel, Landsat and
MODIS collections

» no programming skills required

RGIS
Google Earth Engine N
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Geography Department - Earth Observation Lab

Google Earth Engine

> web-based code editor

» interactive exploration of
raw images and derived
products

> easy to learn API

» but it takes some time to
really learn all aspects of
the API

» programming skills required

Google Earth Engine Q, Search places and datasets...

En e i L6 O

1 // Leoad Landsat 7 raw imagery and filter it to year 2000.

2 wvar collection = ee.ImageCollection('LANDSAT/LE®7/Ca1/T1")
3 .filterDate('2000-61-01', '2080-12-31');
a

// Reduce the collection by taking the median.
var median = collection.median();

var visParams = {bands: ['B3', 'B2', 'B1'], gain: [1.4, 1.4, 1.1]7%};
Map.addLayer(median, visParams, 'median composite');
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Google Earth Engine

» composite from >87k Landsat 7 scenes for the year 2000




T e e I O

// Load Landsat 7 raw imagery and filter it to year 20080.
var collection = ee.ImageCollection('LANDSAT/LE®7,/C81/T1") g
.filterDate('2008-01-01', '2000-12-31');

Browsine

// Reduce the collection by taking the median.
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> a typlca V\l 6 wvar median = collection.median(); )r
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« - ﬂ- @ developers.google.com/e i Display the result.

var visParams = {bands: ['B3', 'B2', 'B1'], gain: [1.4, 1.4, 1.1]};
Map.addLayer(median, visParams, 'median composite');
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Browsing the Earth Engine Data Catalog NGIS

» using the GEE Time Series Explorer in QGIS

(2 *Untitled Project — QGIS [EnMAP-Box Develop] — O X

Project Edit View Layer 3Settings Plugins Vector Raster Database Web Mesh Processing Help

DEBREK DeALHRRRA RSB0 B o @ &4 & SEE

Layers GEE Time Series Explorer
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r y . o ':,': it b R oot _ oo .

~ V| ¥ Google Maps Composite Viewer
Date range | 2021-05-01 [*| to | z021-07-01 =
Sesson | 01-01 [2] to [ 1231 [2]
Extent ||::|Iane‘ar1-r i |
Reducer Uniform | Band-wise
|Mean > |
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Main Features of the GEE Time Series Explorer

» browsing the EE Data Catalog (already shown)

_\Lro GEE Time Series Bxplorer =3
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Mean z
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Main Features of the GEE Time Series Explorer

» temporal profile plotting

GEE Tirme Series Bxplorer (Profile Viewer) n
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Main Features of the GEE Time Series Explorer

GEE Tirne Series Explorer (Profile Viewer) (e

&

15.59715, 40.77164 || 4* [ & =

» temporal profile plotting
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Main Features of the GEE Time Series Explorer

GEE Tirne Series Explorer (Profile Viewer) [ )
— ||15.509715, 4077164 || ¢ | & N =%

» temporal profile plotting

2017-04-13 to 2017-10-20
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» QGIS-like styling of GEE WMS layer

HUMBOLDT-UNIVERSITAT ZU BERLIN

Main Features of the GEE Time Series Explorer

GEE Tirme Series Explorer

&

w Band Rendering

Render type | Multiband color >

Visualization | True Color (432)
Red band SR_B4

Min 0,024 Max

Green band | SR_B3
Min 0,033 Max
Blue band SR_B2

Min |0.021 Max

¥ HMin / Max Value Settings

Cumulative

countcut |2 = e B

Reducer | Mean

Reducer | Mean

4k
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Main Features of the GEE Time Series Explorer

> QGIS—Iike styling of GEE WMS layer

Eﬁr:l"eﬂa GEE Time Series EszIurer =]
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Main Features of the GEE Time Series Explorer

» image collection and pixel quality filtering

GEE Tirne Series Explo

H @ P

Date Range Filter

2013-03-18 & | to | 2022-05-22

14
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Main Features of the GEE Time Series Explorer

» image collection and pixel quality filtering

GEE Tirne Series Explorer n

EH O

Image Property Filter

Property Operator Value
CLOUD_COVER * | less_than * |10

- -

FY

ALGORITHM_SOURCE_SURFACE REFLECTAMCE
ALGORITHM_SOURCE_SURFACE_TEMPERATURE
CLOUD_COVER_LAMND

COLLECTION_CATEGORY
COLLECTION_MUMBER

DaTA SOURCE_AIR_TEMPERATURE
DATA_SOURCE_ELEVATION
DATA_SOURCE_OZOME

DAaTA SOURCE_PRESSLIRE

DAaTA SOURCE_REAMALYSIS

DAaTA SOURCE_TIRS_STR&Y _LIGHT_CORRECTION
DAaTA SOURCE_WATER_VAPOR

DATE_ACCUIRED 15
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Main Features of the GEE Time Series Explorer

» image collection and pixel quality filtering

GEE Tirne Series Explorer n

H @ F

Pixel Quality Filter
Select quality flags to mask individual pixel.

¥ Aerosol attributes [SR_CQA AEROSOL] —
* Pixel quality attributes generated from the CFMASK algorithm. [CA_PIXEL]
Fill
Dilated Cloud
Cirrus (high confidence)
Cloud
Cloud Shadow
Snow
* Clear
Cloud or Dilated Cloud bits are set
Cloud and Dilated Cloud bits are not set
Water
Cloud Confidence
Mone
Low
Medium
High
Cloud Shadow Confidence
Maone
Low
Medium
High
Snow/lce Confidence
Maone

Low 16
Medium

L

i
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Main Features of the GEE Time Series Explorer

> pixel quality screening

o GEE Time Series Explorer

Pixel Quality Filter
Select quality flags to mask individual pixel.

b Aerosol attributes [SR_QA_AEROSOL]
ity attributes generated from the CFMASK algorithm. [Q4_PLXEL]

Fill

Dilated Cloud

Cirrus (high confidence)
Cloud

Cloud Shadow

Snow

4+

7_:!= 9.52543, 49.89478 | ¢ 2 l

2017-404-13 to 2017-10-20
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Main Features of the GEE Time Series Explorer

> pixel quality screening

GEE Tirne Series Explorer [ ()
Pixel Quality Filter
Select quality flags to mask individual pixel.
b Aerosol attributes [SR_Q4 AEROSOL] -
* Pixel quality attributes generated from the CFMASK algornthm, [QA_PIXEL]
v Fill
v Dilated Cloud
v| Cirrus (high confidence)
v | Cloud
¥ Cloud Shadow
¥ Snow
* Clear
Cloud or Dilated Cloud bits are zet
Cloud and Dilated Cloud bits are not set
| GEE Tirme Series Explorer (Profile Viewer) — 'll"'IIiEEEr o L
L. ||o,50540, 40.80478 | ¢ &2 N "5

* NDMI 2017-04-13 to 2017-10-20
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Main Features of the GEE Time Series Explorer

» clear-observation-counts heatmap N oo

(3EE Time Series Explorer () (2] y ol !
— - g -17-_ T | L ,_'.__ ,;. 1 ?2‘"‘? .L}q "'“ T 9
If(;:ly"\l :.: L oy e ':.: r::‘- % .5. i v‘:- .!;__. I;* u ":I.'.'d:l i -JIJI_.,__I;' ‘{
i | ©) F N R <]
Pixel Quality Filter
Select quality flags to mask individual pixel,
¥ Aerozol attributes [5R_CA_AEROSOL] -
= Pixel quality attributes generated from the CFMASK algorithm, [C4_PIXEL]
v | Fill
v | Dilated Cloud
v Cirrus (high confidence)
v | Cloud
v | Cloud Shadow
V| Snow
* Clear
Cloud or Dilated Cloud bits are set
Cloud and Dilated Cloud bits are not set
Water

Min |0 Max | 250 Reducer | Count -

- |

4_'_'4 Color ramp - - =
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Main Features of the GEE Time Series Explorer

» capitalise on provided metadata

c 0O 8 earthengine-stac.storage.googleapis.com/catalog/LANDSAT/LANDSAT_LC08_C02_T1_L2json

}s
"eo:bands": [
{
"center_wavelength": ©.443,
"description”: "Band 1 (ultra blue, coastal aerosol) surface reflectance",
"gee:offset": -0.2,
"gee:scale": ©.0008275,
"gee:wavelength": "©.435-8.451 &mu;m",
"name": "SR _B1"
s
{
"center_wavelength": ©.482,
"description”: "Band 2 (blue) surface reflectance",
"gee:offset": -2.2,
"gee:scale": ©.0000275,
"gee:wavelength": "©.452-6.512 &mu;m",
"name": "SR _B2"
}s
{ 20
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Main Features of the GEE Time Series Explorer

» capitalise on provided metadata: present information

GEE Time Series Explorer (& ]
Band Properties
v | Apply data offset and scale
Band narme  Wavelength Offset| Scale  Show in Z-Profile Descripticn
1 5E_B1 443.0 0.2 27303 W Band 1 (ultra blue, coastal aerosol) surface reflectance
2 SR_B2 432.0 -0.2 27303 W Band 2 (blue) surface reflectance
3 SR_B3 562.0 0.2 273e-05 W Band 3 (green) surface reflectance
4 [5F_B4 655.0 0.2 27%e-05 v Band 4 (red) surface reflectance
5 5R_B3 265.0 0.2 27303 W Band 3 (near infrared) surface reflectance
& SR_Bo 1609.0 -0.2 27303 W Band & (shorbwave infrared 1) surface reflectance
7 SF_BY 2201.0 0.2 273e-05 W Band 7 (shortwave infrared 2) surface reflectance
8 [SE_OA_AEROSOL v Aerosol attributes
9 STE10 149 0.00341802V ﬁj;g[;‘éEE;ENCS_T_EEFSESF?:E;ItD 'L25R', this band is fully masked out.
10/STATRAN pont - ¥ ﬁ‘t?ﬁé‘éﬁﬁfmﬁéﬁéﬂ setto "L2SR, this band is fully masked out.
115T.CDIST 0.01 v Eﬁlfpeéglétgsnsfriétﬁf: ic set to 'L2SR'. this band is fully masked out.
12STDRAD B ¥ :::?F:EH&ES:SSSLEET' is set to 'L2SR', this band is fully masked out. 21
e e ————
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Main Features of the GEE Time Series Explorer

» capitalise on provided metadata: prepare spectral indices

GEE Time Series Explorer n

Spectral Indices
Veqgetation Burn Water Snow Drought Urban Other

ARl: Anthocyanin Reflectance Index -
v ARVI: Atmospherically Resistant Vegetation Index

ATSAVI: Adjusted Transformed Soil-Adjusted Vegetation Index

EMDVI: Blue Mormalized Difference Vegetation Index

BWDRVI: Blue Wide Dynamic Range Vegetation Index

ClG: Chlorophyll Index Green

CIRE: Chlarophyll Index Red Edge

CVI: Chlerophyll Vegetation Index

DV1: Difference Vegetation Index
v'| EVI: Enhanced Vegetation Index

EVI2: Two-Band Enhanced Vegetation Index

ExG: Excess Green Index

GARL Green Atmospherically Resistant Vegetation Index

GBMDVI: Green-Blue Normalized Difference Vegetation Index

GOVl Generalized Difference Vegetation Index

GEMI: Glebal Environment Monitoring Index

GLI: Green Leaf Index

GMOVIE: Green MNormalized Difference Vegetation Index

GRMOVI: Green-Red Mermalized Difference Vegetation Index

GVMI: Global Vegetation Meisture Index

IRECI: Inverted Red-Edge Chlorophyll Index

MCARL: Modified Chlorophyll Absorption in Reflectance Index

MCARIN: Madified Chlorophyll Absorption in Reflectance Index 1

MCZARIZ: Modified Chlorophyll Absorption in Reflectance Index 2 22

MACARITOS Modified Chloronhvll &bsorntion in Reflectance Index (705 and—
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Main Features of the GEE Time Series Explorer

» capitalise on provided metadata: prepare spectral indices

GEE Time Series Explorer n

Spectral Indices
Vegetation Burn Water Snow Drought Urban Other

BAl Burned Area Index
BAISZ2: Burned Area Index for Sentinel 2
CSIT: Char Soil Index Thermal
¥ MER: Mormalized Burn Ratio
MBRZ: Mormalized Burn Ratio 2
MBRT: Mormalized Burn Ratio Thermal
MOVIT: Marmalized Difference Vegetation Index Thermal
SAVIT: Soil-Adjusted Vegetation Index Thermal

23
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Main Features of the GEE Time Series Explorer

» capitalise on provided metadata: prepare spectral indices

GEE Time Series Explorer n

Spectral Indices
Vegetation Burn Water Snow Drought Urban Other

AWEInsh: Automated Water Extraction Index

AWElsh: Automated Water Extraction Index with Shadows Elimination
¥ | MMNDWI: Modified Mormalized Difference Water Index
¥ MNDWI: Mormalized Difference Water Index

WIT: Water Index 1

Wl2: Water Index 2

24
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Main Features of the GEE Time Series Explorer

» capitalise on provided metadata: prepare spectral indices

GEE Time Series Explorer n

Spectral Indices
Vegetation Burn Water Snow Drought Urban Other

MOS: Mormalized Difference Snow lce Index
53: 53 Snow Index
SWI Snow Water Index

25
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Main Features of the GEE Time Series Explorer

» capitalise on provided metadata: prepare spectral indices

GEE Time Series Explorer n

Spectral Indices
Vegetation Burn Water Snow Crought Urban Other

MDD Mermalized Difference Drought Index
MMDI: Mormalized Multi-band Drought Index

26
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Main Features of the GEE Time Series Explorer

» capitalise on provided metadata: prepare spectral indices

GEE Time Series Explorer n

Spectral Indices
Vegetation Burn Water Snow Drought Urban Other

EBEl: Enhanced Built-Up and Bareness Index
v MDEBl: Mormalized Difference Built-Up Index

MDBal: Mormalized Difference Bareness Index

MHFD: Mon-Homegeneous Feature Difference

27
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Main Features of the GEE Time Series Explorer

» capitalise on provided metadata: prepare spectral indices
https://awesome-ee-spectral-indices.readthedocs.io

AWESOME
SPeELTRAL INDOLICES

28
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» capitalise on provided metadata: sort images by properties

Main Features of the GEE Time Series Explorer

GEE Time 5eries Explorer

1

9

1

4

¥ Limit number of images

O

Image Viewer

Available Images
LC08_195025_20220513

LC08_195025_20220427
LC08_195025_20220411
LC08_195025_20220326
LC08_195025_20220310
LC08_195025_20220222
LC08_195025_20220105
LC08_195025_20211220

LC08_195025_20211118

10 |LC08_195025_20211102

LC08_195025_20211017

Image |LCOB_194025_20130401

1000

-

Acquisition Time
2022-05-13T11:15:37
2022-04-27T11:15:28
2022-04-11T11:15:32
2022-03-26T10:15:30
2022-03-10T10:15:41
2022-02-22T10:15:44
2022-01-05T10:15:57
2021-12-20T10:16:02
2021-11-18T10:16:02
2021-11-02T10:16:08

2021-10-17T11:16:08

v |GEE Image
_ayer Mame GEE Image
Zollection USGS Landsat 8 Level 2, Collection 2, Tier 1

CLOUD_COVER
45,39

17.75
0.97
0.03
0.22

93.20

78.40
3.19

100.00

86.20

75.29

CLOUD_COVER_LAND
45,39

17.75
0.97
0.03
0.22

93.20

78.40
3.19

100.00

86.20

75.29

ALGORITHM_SOURCE_SURFACE_REFLECTANCE
LaSRC_1.5.0

LaSRC_1.5.0
LaSRC_1.5.0
LasRC_1.5.0
LaSRC_1.5.0
LaSRC_1.5.0
La5RC_1.5.0
LaSRC_1.5.0
LaSRC_1.5.0
LaSRC_1.5.0

LaSRC_1.5.0

-
-

ALGORITHM_SOURCE_SURFACE_TEMPERATURE
st_1.3.0

st 130
st 130
st 130
st 130
st_1.3.0
st 130
st 130
5130
st 1.3.0

st_1.3.0

COLLECTION_CATEGORY

4 4 4 4 4 4 4 4 4 4 d

{

COLLECTION_NUMBER

Date

MODIS

MODIS

MODIS

MQDIS

MODIS

MODIS

MODIS

MODIS

MQDIS

MODIS

MODIS

Bands ﬁ:’ v Vrl

List Images

L'

[L1"

V4

DATA_SOURCE_AIR_TEMPERAT =

2
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Main Features of the GEE Time Series Explorer

» capitalise on provided metadata: sort images by properties

GEE Time Series Explorer

o

Image Viewer

| Limit number of images | 1000

Image |LCO8_194025_20130401

V| |GEE Image

| ayer Name GEE Image

Collection USGES Landsat & Level 2, Collection 2, Tier 1

{

D

Date

Bands ‘:’ v

v,

Y

m

List Images

Available Images Acquisition Time CLOUD_COVER « CLOUD_COVER_LAND ALGORITHM_SOURCE_SURFACE_REFLECTANCE ALGORITHM_SOURCE_SURFACE_TEMPERATURE COLLECTION_CATEGORY COLLECTION_NUMBER DATA_SOURCE_AIR_TEMPERAT =
1 |LCO8_194025_20140313 2014-03-13T10:10:03 0.01 0.01 LaSRC_1.5.0 st_1.3.0 T MODIS
2 | LC08_194025_20160825 2016-08-25T11:09:40 0.01 0.01 LaSRC_1.5.0 st_1.3.0 T MODIS
3 |LC08_195025_20150424 2015-04-24T11:15:02 0.01 0.01 La5RC_1.5.0 st_1.3.0 T MODIS
4 | LC08_195025 20170328 2017-03-28T11:15:18 0.01 0.01 LaSRC_1.5.0 st 1.3.0 il MODIS
5 |LCO8_195025_20190419 2019-04-19T11:15:08 0.01 0.01 LaSRC_1.5.0 st 1.3.0 T MODIS
6 |LCO8_195025_20200405 2020-04-05T11:15:22 0.01 0.01 LaSRC_1.5.0 st_1.3.0 T MODIS
7 | LC08_195025_20200421 2020-04-21T11:15:15 0.01 0.01 LaSRC_1.5.0 st_1.3.0 T MODIS
8 | LC08_195025_20200507 2020-05-07T11:15:06 0.01 0.01 La5RC_1.5.0 st_1.3.0 T MODIS
9 | LC03_194025_20200921 2020-09-21T11:09:48 0.02 0.02 LaSRC_1.5.0 st 1.3.0 T MODIS
10 |LCO8_195025_20151001 2015-10-01T11:15:43 0.02 0.02 LaSRC_1.5.0 st 1.3.0 T MODIS
11 |LCO8_195025_20190724 2019-07-24T11:15:42 0.02 0.02 LaSRC_1.5.0 st_1.3.0 T MODIS

L'

4



Geography Department - Earth Observation Lab HUMBOLDT-UNIVERSITAT ZU BERLIN

Main Features of the GEE Time Series Explorer

> profile fitting

GEE Time Series Explorer (Profile Viewer) n
e & ul = .
— 15,59715, 4077164 | 4%
- 2 B> & o w9
SVR
Parameter Value
gamma 2n2 -
C 20 -
epsilon ]
Live update Apply

31
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Main Features of the GEE Time Series Explorer

> profile fitting

GEE Time Series Explorer (Profile Viewer) n
e & al = .
h 15.59715, 40.77164 | % g
£ :‘: l:k H Fe) W 7
SVR
Parameter Value
gamma 21 -
C 275 -
epsilon ol
Live update Apply

32
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Main Features of the GEE Time Series Explorer

> profile fitting

GEE Time Series Explorer (Profile Viewer) n
e & ul = .
— 15,59715, 4077164 | 4%
- 2 B> & o w9
SVR
Parameter Value
gamma 2710 -
C 20 -
epsilon ]
Live update Apply
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Main Features of the GEE Time Series Explorer

» sample-based analysis via the location browser
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Main Features of the GEE Time Series Explorer

» sample-based analysis via the location browser

GEE Time Series Explorer (Profile Viewer)
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Main Features of the GEE Time Series Explorer

» sample-based analysis via the location browser

GEE Tirme Series Explorer (Profile Viewer) e
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Main Features of the GEE Time Series Explorer

» sample-based analysis via the location browser

GEE Tire Series Explorer (Profile Viewer) ==
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Main Features of the GEE Time Series Explorer

» sample-based analysis via the location browser
% download profiles for each location
% download image chips (500x500 px) for each data point
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(2 Plugin

g All

m
F -: Installed

(1133)
1 gee

TSF Timeseries Explorer

-

Mot installed
N EW
Install from £IP

Settings

@'ﬂlis plugin is deprecated

GEE Timeseries Explorer

=
i

IS plugin for interactive exploratior
availa'e in Google Earth Engine (GEL.

Adds a panel fo =cting a GEE imageg
profiles and image datiyg the mapg

canvas. See project homephges usage instructions.

o o o Ay Ay .
i e 2 ratig

ote(s), 1135Mglownloads

Tags raster, profile, f

engine, exploration, satellite
More info homepage bug tracker code repgtory
Author Andreas Rabe, Philippe Rufin
Available version (stable) 1.1 updated at Di Sep 28 00:13:12 2021

Upgrade all

temporal raster data

siection and a plot widget for visualizing temporal
vas. Profile locations are picked inside the central map

andsat, remote sensing, sentinel,
timeseries, visualizatiofgodis, plotting, temporal, google earth
g2 gery, image collection, gee
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() Plugins | Al (1125)

% Al | O EnMaP-Eox]
| . |

| % EnMAP-Box 3
t : Installed

Mot installed

Install from ZIP

ﬁ Settings

a This plugin has an experimental version available

EnMAP-Box 3

Imaging Spectroscopy and Remote Sensing for QGIS

The ENMAP-Box is a QGIS plug-in to visualize and process remote sensing data, and particularly developed tohandle EnMAP
products. It was particularly developed to handle imaging spectroscopy datafrom the upcoming ENMAP sensor

Project Website
https://enmap-box.readthedocs.io

Licenced under the GNU General Public Licence
http://www.gnu.org/licenses/

Environmental Mapping and Analysis Program (EnMAR)
http://www.enmap.org

The EnMAP-Box is developed at Humboldt-Universitat zu Berlin under contract by the Helmholtz CentrePotsdam GFZ and is
part of the EnMAP Core Science Team activities.It is funded by the German Aerospace Centre (DLR) - Project Management
Agency,granted by the Federal Ministry of Economic Affairs and Energy (BMWi; grant no. 50EE1529).

WITIWIT T 53 rating vote(s), 25774 downloads

Category https://bitbucket.org/hu-geomatics/enmap-box.git

Tags raster, analysis, imaging spectroscopy, spectral, hyperspectral, multispectral, landsat,
sentinel, enmap, desis, prisma, land cover, landscape, classification, regression,
unmixing, remote sensing, mask, accuracy, clip, spectral signature, supervised
classification, clustering, machine learning

More info homepage bug tracker code repository

Author Andreas Rabe, Benjamin Jakimow, Sebastian van der Linden, Fabian Thiel, Henrike
Dierkes

Installed version 3.10.0.20220524T082114.TEST
Available version (stable) 3.9.20211123T125541.master updated at Di Nov 23 14:53:34 2021
Available version (experimental) 3.10.0.20220524T082114 updated at Di Mai 24 01:23:26 2022 =

Upgrade All Uninstall Plugin Downgrade Plugin a Downgrade Experimental Plugin

Close Help
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(2} Untitled Project — QGIS [EnMAP-Box Develop] — O >

Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh  Processing Help
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New QGIS version available: Visit hitps: (/download.ggis. org to get yvour copy of version 3.24.3
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