


PROBA-V MEP OVERVIEW

https://proba-v-mep.esa.int/ On-demand
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™ Time Series Viewer

Time series exploration

(*) only operations & EC funded - limited to viewers
(**) http://viewer.globalland.vgt.vito.be/viewer/
http://viewer.globalland.vgt.vito.be/tsviewer/

Copernicus Global Land (*) (**)

SPOT-VEGETATION Proba-V

CLOUD SOFTWARE
2 17 May 2017

Update needed after reprocessing! * VItO


http://viewer.globalland.vgt.vito.be/viewer/
http://viewer.globalland.vgt.vito.be/tsviewer/

JUPYTER NOTEBOOKS % @ INTERACTIVE NOTEBOOKS

Interactive Data Analysis with python & R

Notebooks record & distribute ‘reproducible research SnowDetectionNotebook.html

In [12]: | sns.pairplot(df, hue-'snow', vars-bands, hue_order[a, 1])

In [6]: | def parseTargets(statusmap, x, y): CUt[12]: <sezborn.aXisgrid.PairGrid at ex7fsisfcfesies
dataset = gdal.open(statusmap)

status = dataset.GetRasterBand(1) . .
ret = status.readasarray(x[e], y[e], x[1], y[1]) 10
del dataset 1000 E
return np.array(ret).flatten(order="F"').tolist() 500

Ill Ill._

def parseFeatures( radiometry, =, ¥ ):

00

=

raster = gdal.open(radiometry) 100
raster_bands = [ raster.cetRasterBand(i).ReadAsarray(x[e], y[@], =[1], ¥[1]) for i in xrange(l, raster.RasterCount + 1) ] =0 1 i

*y o+ w0 L
#4FyFy o 4

-

del raster : ':: ,
raster_bands = np.transpose{raster_bands) N 'I I
#y+arx e i

raster_bands = raster_bands.reshape((len{raster_bands) * len(raster_bands[e]), len(raster_bands[e][e])))

#Y*F Nt 4
return raster_bands.tolist()

def parsechunk(chunk}:
return zip(
parseTargets(chunk["statusmap”], chunk['x'], chunk['y'1),
parseFeatures(chunk[ 'radiemetry’], chunk['x"], chunk['y']1}

)

dataset = chunks.flatMap({parseChunk}
dataset.take(5)

out[e]: [(244, [7e4, 8@4, 874, 3@5]),

(244, [7&7, 865, 876, 386]),

(244, [768, 809, 879, 306]),

(244, [775, 8le, 888, 3@5]),

(244, [773, 814, 879, 3@5]}] In [17]: | def is_snow_mask(mask):
return (int(mask & ob1ee != 0))

Some pixels contain invalid data. In such cases, one of the Reflectance value will be squalto —1. Since those pixels contain incomplets data, we might as well fiter def parsecChunk(chunk):
statusmap = map(is_snow_mask, parseTargets(chunk['statusmap'], chunk['x_range'], chunk['y_range']))

them out. Features - parserestures(chunk['radiometry’], chunk['x_range’], chunk['y_range
return (chunk['chunk'], nap(parsesample, zip(statusmap, features)))

In [71: | def is_valid(row): all_data = chunks.map(parsechunk)
for v in row[1]: def average_snou(data):
if v == -1 return np.mean(map(lambda x: x.label, data))
return False a
return True ::2:2::

out[17]: 1eeee

chunk = all_data.map(lambda x: (x[e], average_snow(x[1]))).cache()
hunk. count ()

dataset = dataset.filter(is_valid).repartition(1ee)
dataset.take(s
{5} In [18]: | img_flat = averaged_by_chunk.collect()
out[7]: [(123, [1418, 1482, 2855, 618]),
(123, [137s, 1434, 1998, 586]),
(251, [1331, 1395, 1483, 573]),

Here is how our original data looked like.

(251, [13e7, 1351, 14@5, 578]), In [19]: img = np.array(img_flat)[:, 1].reshape(10e, 1@, order='F').astype('float')
(251, [1318, 1355, 1486, 594])] plt.imshou(img, cmap='winter')
plt.colorbar()

©out[19]: «<matplotlib.colorbar.Colorbar at ex7fss8casfade>
As mentioned earlier, the mask for Snowllce is 100. Since we are only interested in those, we can define a function to convert the complete bitmask into a single bit

equal to 1 if the pixel is Snow/lce and 0 otherwise.

In [8]:  def is_snow(row): &
return (int(row[e] & ebiea != @) , row[1]} 08

05

dataset = dataset.map(is_snow).cache() 04

03

dataset.take(5)

out[8]: [(1, [675, &35, 783, 304]),
(1, [674, &34, 773, 30el),
(1, [1458, 1583, 1238, 473]),
(1, [1392, 1548, 1285, 4&8]),
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- Notebook sample gallery

Repository: https://bitbucket.org/vitotap/notebooks

Quick start sample

oo Finds PROBA-V products and computes a histogram using the processing
S cluster.

fiaae)

L Lot

[

A |

= | o

= W pd m Bl

https://inbviewer. jupyter.org/urls/bitbuc ket.crg/vitotap/notebook s/raw/master/QuickstartExample.ipynb

Keywords: catalog query, Spark, Python, histogram, matplotlib

Time series analysis (cal/val)

% Uses MEP web services to retrieve time series from various products for a given point
/et s coordinate.
W e

https:/Inbviewer. jupyter org/urls/bitbuc ket. org/vitotap/notebooks/raw/master/CalVal%20WC S%20Timeseries.ipynb
https:/inbviewer_ jupyter org/urls/bitbuc ket org/vitotap/notebooks/raw/masterf AERONET %20C alVal % 20T SViewer.ipy
Keywords: Time series, REST, WCS, calibration, validation

Snow classification
. ey / - ﬁ k ;:g;;_\'ff;giig;z?iﬂg classifier to classify snow pixels based on
LTIt

https://inbviewer jupyter org/urls/bitbuc ket org/vitotap/notebook s/raw/master/SnowDetection. ipynb

Keywords: Spark, Machine leaming, Python, Seabomn, graphs, plotting




SUPPORT FOR CAL/VAL USERS - SAMPLE NOTEBOOKS

 Use WCS to retrieve time series for pixel, including bitmasks
» Use RESTfull service to retreive time series (only Proba-V $10)

https://nbviewer.jupyter.org/urls/bitbucket.org/vitotap/notebooks/raw/master/CalVal%20WCS%20
Timeseries.ipynb

» Filter out pixels which are flagged as cloud/no data

https://nbviewer.jupyter.org/urls/bitbucket.org/vitotap/notebooks/raw/master/ AERONET%20CalVa
(%20TSViewer.ipynb

5 17 May, 2017 f Vlto


https://nbviewer.jupyter.org/urls/bitbucket.org/vitotap/notebooks/raw/master/CalVal WCS Timeseries.ipynb
https://nbviewer.jupyter.org/urls/bitbucket.org/vitotap/notebooks/raw/master/CalVal WCS Timeseries.ipynb
https://nbviewer.jupyter.org/urls/bitbucket.org/vitotap/notebooks/raw/master/AERONET CalVal TSViewer.ipynb
https://nbviewer.jupyter.org/urls/bitbucket.org/vitotap/notebooks/raw/master/AERONET CalVal TSViewer.ipynb

TIME SERIES VIEWER

» Pixel support: released
» Polygon support: release on Web service, to be released on Web client
» SPOT-VEGETATION: to be released
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TIME SERIES VIEWER

Preview ‘user-defined polygon’ - not yet released!

o0

Layer

Show difference with LTA (1999-2013) on map
| Growing season from July to June
Show streets overlay

Copernicus Global Land: Veqg...
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N-DAILY COMPOSITOR

Proba-V 100 m supported

Please specify your input parameters

Area of interest @

45.45628
7.35502 A0l

Simple composite Sliding window

Time of interest @

Start Date 01/03/2017

End Date 30/03/2017

Composite unit (number of days in a composite) @
®|7 v |(between 2 and 31 days)
) Monthly (aligned to a calendar month)
Calculate composite @

® every [7 v |days (1..30days)
) Monthly (aligned to a calendar month)

Composite algorithm Q \ Maximum NDVI v l
File format @ | geoTIFF v]
Spatial resolution @ | 100 m v

Bands @

| Radiometric and NDVI

Product type @ | TOC

Weekly composites for March 2017 on Proba-V 100 m

4

Launch processing

All jobs

. Daily Composit
44 41257

W Weekly composites for March 2017 on Proba-V

100 m - SUCCEEDED

Start date

End date

Minimum lengitude
Maximum longitude
Minimum latitude
Maximum latitude
Spatial resolution
Composite span
Composite span unit
Compaosite frequency
Compaosite frequency unit
Product type
Composite algorithm
Bands

2017-03-01
2017-03-30
7.35502
8.76127

44 41257
45.45628

100 m

7

DAYS

T

DAYS

TOC
maximumMdvi
radiometricAndNdvi

File format geotiff
Description
Process PROBA-Y N-daily compositor

Start of processing
End of processing
Status

Relaunch job

05/05/2017 15h39
05/05/2017 16h483
SUCCEEDED

Launch job User guide

Job runs
¥ Jobrun 05/05/2017 15h39 - 'SUCCEEDED'

Start date 01/03/2017 - End date 28/03/2017

CalculateComposite: OK
Start time: 05/05/2017 15h39
End time: 05/05/2017 16h07

UploadResults: OK
Start time: 05/05/2017 16h07
End time: 05/05/2017 16h47

DistributeViaPDF: OK
Start time: 05/05/2017 16h47
End time: 05/05/2017 16h48

Cleanup: OK
Start time: 05/05/2017 16h438
End time: 05/05/2017 16h43

Results
Order ID URL
D0164752 ftp://erwing@ftp vito-eodata be/D0164752/



JOB MONITORING ON HADOOP CLUSTER

Implementation nearly finished 2 already used internally

< C | [ jobcontroltest.vgt.vito.be:8080/ops-dashboard/jobs/start ¥ ﬁ| O o @ 0
i Apps I PoD Im Hadoop B PDF B GIO Bm MEP Bm TAP Bm OpenStack B MextGEOSS [ VITO Outlook Ip Bug#1311273°¢ M ProcessingLanc B GIT [ How-to:Preparc I AITH B Python [ ElasticSearch »

Ops Dashboard Applications  Jobs~  Logout @ daemsd

2016-05-01

endDate
2016-05-02

lonMin

Algorithm
algorithm

productType
TOC_1KM

outputBands
ndvi

catalogueType
PDF

outputDir

hdfs://hacluster/user/daemsd



UPTAKE OF PROBA-V MEP APPLICATIONS -

Il Excluding the WMTS requests

Pagina's 1jul. 2016-30 apr. 2017 ~
ALLE » PAGINA: /appli /gec-viewer/app/ ~
E-mall - san Snelle link Dit rapport s gebaseerd op 100% van de sessles. Meer Inf Grotere nauwh v o
Alle gebruikers + Segment toevoegen
6,89% Paginaweergaven
v lvs. een Dag Week  Maand 5% &
® Paginaweergaven
300
= A ﬂ
i september 2016 november 2016 januari 2017 maart 2017
Primaire dimensie: Pagina Overige «
Secundaire dimensie v | Soreertype. Standaard ¥ Q  geavanceerd | HH e [ = [ '«t’.‘ HIl)
Unieke paginaweergaves
Pagina Paginaweergaven ¥ Gem. tijd op pagina Instappunten Bouncepercentage Uitstappercentage Paginawaarde
1.673 1.275 00:03:47 486 65,23% 49,37% US$ 0,00
% van totsal 689% % van totaal: 7,74% (16.463) Gem. voor dataweergave: 00:01:53 % van totsal. 6,74% Gem. voor dataweergave: 46.33% Gem. voor dataweergave: 29 69% % van totsal: 0,00%
(24277) (99.70%) (7.207) (40,78%) 66,31%) (US$ 0,00)
[l 1. /applications/geo-viewer/app/ & 1.673(100,00%) 1.275(100,00%) 00:03:47 486/(10000%) 65,23% 49,37% US$ 0,00 (0,00%)

10 17 May, 2017 f VItO



UPTAKE OF PROBA-V MEP APPLICATIONS -

! Excluding the Web services (only Web client)

1jan. 2016-30 apr. 2017 ~

Pagina's
Dit rapport is gebaseerd op 100% van de sessies. Meer informatie | Grotere nauwkeurigheid ~ @F

ALLE » PaGINA fapplications/time-series-viewer/app/app.html ~

E-maill Exporteren ~  Toevoegen aan dashboard  Smelle link

+ Segment toevoegen

" Alle gebruikers
5,51% Paginaweergaven
Dag Week Maand 24 o%

een statistiek

Pagi > Vs,
@ Paginaweergaven
400
00 _/—_-‘
S _——
/ —5— >-—
j.- april 2016 juii 2016 oktober 2016 januari 2007 april 2
Primaire dimensie: Pagina Overige ~
Secundaire dimensie ~ | Sorteertype:  Standaard ~ Q, | geavanceerd [ B ] © =T
. Unieke paginaweergaves
Pagina Paginaweergaven o Gem. ti)d op pagina Instappunten Bouncepercentage Ultstappercentage Paginawaarde
2.079 1.680 00:04:11 644 69,91% 53,78% UsS$ 0,00
% van totaal: 551% % van totaal: 6,61% Gem. voor dataweergave: 00:01:57 % van totaal: 528% Gem. voor dataweergave: 46,49% Gem. voor dataweergave: 32,33% % van totaal: 0,00%
37.718) (25.407) (113,95%) (12.192) (50,36%) (66,36%) (US$ 0,00)
@ "apﬁ“"“”"s“'m&s""“""m" 3PP/3pP. 2.079(100,00%) 1.680(100,00%) 00:04:11 644(100,00%) 69,01% 53,78% Us$ 0,00 (000%)

11 17 May, 2017



VIRTUAL MACHINES

=FP&title=userVM+reportin

Live Training Session MEP:
Bring the User Closer to The Data

Dear,

Since November 2016, the PROBA-V Mission Exploitation Platform (MEF) is
fully operational.

As aloyal user of PROBA-V, we invite you to one of our Webinars which we
will organise in April — May and June 2017.

Learn from our experts about:

= Virtual Research Environment: working with PEOBA-V data without
downloading any data;

« Powerful Hadoop/Spark cluster for scalable EO-processing workflows;
+ Data analytics: extract time series in real-time for any pixel or polygon;
» Interactive analytics with Notebooks technology.

After this interactive session, we will support you further in your first activities
on the platform, where you can gef free resources to start experimenting.

Let us know whether you are interested to attend the Webinar (~1 hour)
and we will contact you to provide you with the necessary information.

Al 2017


https://confluence.vgt.vito.be/pages/viewpage.action?spaceKey=EP&title=userVM+reporting
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Vegetation Status History

Data source

NDVI 1km

View data for the last:

Month 3 months 6 months Year

47.08144265937045 20.95331305429628




UPTAKE OF PROBA-V MEP -

» Copernicus Global Land (VITO) - The dynamic Global Land Cover layer at 100 m resolution

o' 6\0 MEP platform

= Mission Exploitation Platform (MEP) PROBA-V is a virtual research
environment

= Backbone of your automated processing chain

= Example: metrics extraction needs 5588 CPU-hours for whole Africa
—> MEP platform allows use to use 2 TB memory and 460 executers
=» processing time cut to 41 hours = 99.2 % time saving

 WUR - Large area land cover monitoring using satellite image time series
Objective

® Case studies for land cover monitoring
e Semi-arid Sahel region
e Land cover
e Forest cover
® Boreal region

e Land cover fraction

® Big EO data challenge ~ Cloud-based processing platforms

14 17 May, 2017 e ESA Cloud Toolbox f vito

® Proba-Mission Exploitation Platform (MEP)



PLANNING

» |teration 2

»

»

»

»

»

»

»

FAT (excl. Data Mgr) - 30 June 2017
AR (excl. Data Mgr) - 2 October 2017
ORR (excl. Data Mgr) - 31 October 2017

PDR (Data Mgr - Spacebel) - 30 June 2017
FAT (Data Mgr - Spacebel) - 31 October 2017
AR (Data Mgr - Spacebel) - 22 December 2017
ORR (Data Mgr - Spacebel) - 30 March 2018

» Iteration 3 2> limited new developments!

»

KO - September 2017

» Operations will be extended (CCN needed) till end of 2019

15

17 May, 2017

f vito



PROMOTION ACTIVITIES

16 17 May, 2017
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ESA-BELSPO 2017, preduced by VITO

Mokpo, South Korea

Mokpo is a mid-size city (~250,000 inhabitants) in the southwest of
South Korea and is part of the South Jeolla Province. It is a main gate
to the couniry’s largest granary at the Honam Plain and has been a
naval base during the Choson Dynasty (1392 - 1910).

Further, it was the hometown of late South Korean president and
Nobel Peace Prize 2000 recipient Kim Dae-Jung.

The city is surrounded outside the coast by more than 1,400 islands,
which provide fishing grounds and also protect the area from large
typhoon and tsunami impacts.

The 100 m image of 6 October 2016 shows Mokpo in the lower-right
image part as a blue-grey area located at the Yeonsang River estuary.
Furthermore, the image shows the scattered smaller and larger islands
outside the coast, while an extensive area with large sediment
concentrations extents further into the Yellow Sea in a bow shape.

Level 2A) and daily and 10-daily synthesis files (ST and
: $10). including NDVI data. More information on the
17 17 May’ 2017 Launcr Geovievsr PROBA-V product suite is available at the Product
Distribution Portal and the Product User Manual.

‘i" PROBA-V products comprise segment data (Level 1C and
~, ‘, €.
" .




SPECIFIC PROBA-V MEP MAILINGS

»

EOQ Weekly Newsletter

European Space Agency

18

17 May, 20

gle Custom Search =)

s,

&% esa Earth Online

/

Need Help? Contact here

Missions Earth Topics Data Access Pl Community ~

You are here  Home » Missions » ESA EO Missions » Proba-V W Folow

- Proba-V News

Proba-V MEP - Enhanced TSV and Notebooks applications
03 May 2017

The Proba-V Mission Exploitation Platform (MEP), announced earlier this vear, complements the Proba-V user

Missions

Missions Home
ESA EO Missions

segment by building an operational Exploitation Platform on the data and derived products to 'bring users closer to Sentinel-3

the data” Sentinel-2
Sentinel-1

The Mission Exploitation Platform offers multiple online applications. Some useful information on two of them which Swarm

wera recently enhanced - the Time Series Viewer (TSV) and ‘Notebooks - can be found below. Proba-V
FAQs
Image of the Week

CryoSat

Time Series Viewer

‘With the Time Series Viewer, users can easily explore Proba-V time series for specific regions combined with other
data such as rainfall. Since March 2017, the Time Series Viewer also allows you to view time series for individual
pixels for Proba-V 333m TOC NDVI and Chirps rainfall data

So, on-the-fly data analytics are applied to show you exactly the information you need and not only pre-<computed
values for pre-defined regions. A next step is to support user-defined polygons from the Web Ul as well.

ESA Future Missions
3rd Party Missions

Explore more...

European Space Agency

| Elsnare | BB

MNotebooks ESA Earth Observation Campaigns Data
ESA/EUMETSAT
Have you ever read a paper showing nice graphs, without giving a clear explanation on how they were produced? ESA Mission Continuity

Or do you want to share your code and results with your colleagues easily? The new Notebooks web application ESA Mission News

offers you a solution. ESA User Services News

Notebooks is a combination of a browser based interactive programming environment with the power of our LT R T

Hadoop processing cluster, connected to the complete Proba-V and SPOT-VGT archive, representing over 18
years of continuous EQ data. The notebooks web application allows you to create and share documents that

contain live code, equations, visualisations and explanatory text. It is based on the Open Source Jupyter notebooks y ReSOU rces

application, and tailored to the needs of remote sensing users.

12 Proba-V dissemination portal


http://www.flexmail.eu/m-f303452c581b6919c7b9113182a667abb4d05073d690e445
http://www.flexmail.eu/m-f303452c581b6919c7b9113182a667abb4d05073d690e445
http://www.flexmail.eu/m-f303452c581b6919c7b9113182a667abb4d05073d690e445

VITO REMOTE SENSING BLOG

https:/ /blog.vito.be/remotesensing

PROBA-V MFP RRINGS

YOU CLOSER PROBA-V MEP TAKES IT
e ONE STEP FURTHER WITH
user segment by building an operatior TH E NOTEBOOKS

derived products to bring the users clc
online applications. One of these is the
FERE s FRODE L IRe Saries for SF Have you ever read a paper showing nice graphs, without giving a clear
rail <
explanation on how they were produced? Or do you want to share your code
and results with your colleagues easily? And are you frustrated when it take
days to rerun your code? Then we are happy to introduce the new Notebooks

web application of PROBA-V MEP.

It offers a solution for all these problems, because it combines a browser based
A story about Land use, Agriculture, Image interactive programming environment with the power of our Hadoop
processing cluster, connected to the full PROBA-V data archive.

PIXEL AND POLYGON SUPPORTINT

A story about Image Distribution, Image Processing, PROBA-V, MEP [s\VREIGTLERIIEEN (SXe R lei v

Since March 2017, the Time Series Viewer hag
for PROBA-V 300 m TOC NDVI and Chirps rai
show you the exact information you need, nofj

regions. The next step? Supporting user-defin| A NOTEBOOK APPLICATION TAILORED FOR REMOTE SENSING USERS

The PROBA-V MEP (Mission Exploitation Platform) Notebooks web application lets you create and

The pixel and polygon support can be used vi share documents that contain live code, equations, visualizations and explanatory text. It is

Web service. This service now supports both, based on the Open Source Jupyter notebooks application, and tailored to the needs of remote
into your applications. In the future more data

Copernicus Global Land Service.

sensing users

For programming, you can choose between the Python and R programming languages. We also
include an ever growing list of software libraries such as GDAL, rasterio, pandas, numpy,
matplotlib and seaborn so you can start immediately. It is even possible to install and upload your
own packages and files. Check out some examples to get a better idea of what you can achieve

19 17 May, 2017


https://blog.vito.be/remotesensing
https://blog.vito.be/remotesensing
https://blog.vito.be/remotesensing/proba-v_mep_brings_you_closer_to_the_data
https://blog.vito.be/remotesensing/proba-v-mep-takes-it-one-step-further-with-the-notebooks

PROBA-V MEP LEAFLET FOR DEVELOPERS

Being developed ...

20 17 May, 2017 f VItO



PRESENTATIONS & DEMO’S AT VARIOUS EVENTS

» BEGEO day 2017, Brussels (March) - demonstrations

»  ESA WorldCover 2017 (March), ESRIN - presentation

» EGU 2017, Vienna (April) - poster

» EODC forum 2017 (May), Vienna - presentation & demonstrations
»  Multitemp (June), Bruges - demonstrations

»  BIDS conference 2017 (November), Toulouse - Abstract submitted
» Datacube conference 2017 (October), ESRIN - 77?7

MEP evolutions / R&D to be discussed with ESA - EC - Belspo ... after DIAS consortia are granted

!! DIAS is a clear opportunity for MEP as “Support for 3rd-party services integration”
- fusion Proba-V with Sentinel-2, ...

21 17 May, 2017 f VItO
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European Space Agency
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