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Why SPIRITS?

»

»

»

»

»
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Large availability of free remote sensing data, but:

Remote sensing and processing software not specifically
designed for time series processing

Food security analysts are usually not software programmers

Tools developed in the past are no longer updated (e.g.
WINDISP)

Online platforms do not allow high degree of customization
(e.g. Crop explorer, Decision Support Interface (DSI), MARS
Viewer)




What is SPIRITS?

» An integrated modular software for raster image time series
processing for:

» producing information and facilitating analysis normally needed
for crop monitoring bulletins

» strengthening early warning systems in food insecure countries
» automation of repetitive time series processing steps

» other uses like environmental monitoring

. Vol. 19, lssue 2 -JHC m st
» Complementary to other environmental s «

analysis software (E-station) or
drought monitoring systems (ASIS)

Food Security Bulletin

Horn of Africa
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What is SPIRITS?

» SPIRITS is a Graphical User Interface written in Java and
based on GLIMPSE (previously developed set of C programs)

» controlling/using/launching/ in-built executables
» includes open source libraries (GDAL, HSQLDB...)
» can also run external executables

» Software developed by VITO for the MARS Unit of the JRC
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Who are the users?
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»
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Agricultural monitoring experts (e.g.
Ministries of Agriculture and Forestry,
Rural Development projects, FAO, WFP,
etc...)

Remote sensing experts in research or
government organizations

GIS experts with need to process remote
sensing time series

E-station users focusing on agricultural
monitoring

Other experts working with spatial data
(food security, environment...)




http://spirits.jrc.ec.europa.eu/

Legal Notice | Search | Contact | Login

SPIRITS
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Home Overview Download Support Publications Links
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News

23/04/2014 New ECMWF and
Tamsat data (2nd dekad of

SPIRITS is an integrated and flexible free )

software environment for analyzing satellite SN0 pew et

derived image time series in crop and »
vegetation monitoring. With this toolbox, you DLOS/ 20T ECMWP aVapo-
can process and examine time series of low and transpiration and solar radiation
medium resolution sensors such as SPOT- oSy

Vegetation and MODIS-Terra/Aqua, It can be

used to perform and to automatize many spatial 01/04/2014 ECMWF data over
and temporal processing steps an time series and Asia, Europe, America and

to extract spatially aggregated statistics, Pacific area now available
Vegetation indices and their anomalies can be

rapidly mapped and statistics can be plotted and 30/12/2013 Paper on SPIRITS
interpreted in seasonal graphs to be shared with 15 the 6th most downloaded
analysts and decision makers. EMS Article
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A dedicated website to:

»

»

»

»=vito

Disseminate Spirits

Download the latest release

Download the tutorial and the training data set
Download data in Spirits format

Support users
Wiki, FAQ, Video tutorial

Involve users
Wish list, Mailing list, Forum, News, Calendar

7~ Vito mARs- 1S JRC

Software for the Processing and Interpretation

of Remotely sensed Image Time Series

USER'S MANUAL

Version: 1.1.0 - February 2013

F~Vito mArs LSl JRC

Tutorial
SPIRITS version: December 2012




SPIRITS FUNCTIONALITIES
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The SPIRITS menu

» File
» File and project definitions, renaming etc...

>

A\

Processing

» Image processing modules for single images (tools) or on a time-series
of images

» Analysis
» Produce maps, browse database, create charts... can be automated

» Import/Export

» format conversions " "} SPIRITS (Project: SpiritsDefaultProject)

» rasterization File Processing Analysis Import/Export User Tools Help

» User tools

» Runs external or internal
executables on time series

,:i vision on technology
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Main functionalities (1/5)

Import and export external data formats
»lmage importer: all formats supported by GDAL
»Vector to raster conversion

»File renamer

B JRC
rainfall MARS LES
0-25
2675
TH-125
175-175
1TH-225
225-280

»lmage exporter

RFE from FEWS MET
Feriod Jul 2012, delad 3/3
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Main functionalities (2/5)

Spatial processing operations
»Region of interest (ROI) extraction

»Resampling

input IMG: map info = {Geographic Lat/Lon, 1.5, 1.5,

»Area fraction image generation b b
»Low pass filters i - e

cutput IMG: map info = {Geographic Lat/Lon, 1, 1,
-26.066964, 38 0669643, 01875, 0.1875)

: ; vision on technology |
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Main functionalities (3/5)

Thematic processing operations input IMG
»Rescaling e X

»Index
»Masking

»Flagging
»DMP (Dry matter production) e
»Clustering

output IMG

i vision on technolog m
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Main functionalities (4/5)

Temporal processing operations

»Smoothing R TE
»Compositing 5
»Averaging

»Cumulating
»Phenology Doz V1300w
»Phenological averaging or cumulating
»Long term statistics

»Anomalies

»Similarity analysis

»Similarity based yield assessment

,:i vision on technology
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Main functionalities (5/5)

Analysis tools
»Map composer

»Database with regionally and thematically aggregated statistics

»G@raph composer
»User tool
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Map composer

» Create image maps

»

»

»

»

»

»

»

Choose frame and
background extension and
properties

Overlay vector files

Edit legends

Label features

Add logos

Copy directly into a report
Export as PNG

E vision on technology

Canvas | image | Flags | Colours | Legend | vectors | Picures | Texts |

Canvas Width [1200 Height
™ Border Colour

Convvas | Irnsge o9 | Colours | Legend ] Vectars | Pictures | Texts |
Value ke

Addtolegend

I

‘Background Colour 1 Colour 2

1 NDVI-toc

= 0.00-0.10
0.10-0.20
0.20 - 0.30
0.30 - 0.90
0.40 - 0.50
0.50.050
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0.70 - 0.30
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0.90.0.32

nodata

sesa/background
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Maps — Time Series

Create Quick Looks

File

Quick Look template =
e [ e )] iew [ Edit |

QMG kemplate iD:'I,SpiritsF‘rI:ujects'l,ETH-OctED1 I\WGrgheth_fapar_rdah.gng

EEX

v E) o
Files 2 e
Input directory | D:1SpiritsProjects\ETH-Ock201 11 IMG|RDha [... ] Periodicity E-Dekau:l v/ . % I ]
Input filenames prefix irdha_eth_msk_vt | date |"|"'1"TT b | suFFix Ea | ;
Output directary |Di\SpiritsProjectslETH-Ock201 L{PHGIFAPAR [[] [promsemsems raramsisarng ARSetSapng  FAPARSB16a png
Cukput Filenames  prefix irdha_eth_msk_vt | datke |"|"'1"TT » | sUFFiz !a |
Tirme Series : :
Start date | 19980101 | {Format YyYYMMOD) -
I 1 FAPARDEZ1a.png FAPARSEEZa.png FAPARSEE5a, png
End date 120111001 | (Farmak Y MDD)
[ Cancel ] [ Execute ] - - -
I5) SHR FAPARSE24a, png FAPARSEZ5a. png FAPARSEZEA,pNg FAPARSEZ74.pNQ FAPARSE2G6a.png FAPARSE298,png FAPARSE30a, png
I3 sNs
[ |) SpiritsProjectData Cimensions: 600 x 400
Ii-j SP ~ " Type: PMG Image
=) THT = . 5 F ¥ ¥ Size: 22,2 KB ¥
B ma - - - - - | -
# 1) Marchzoi1 == e
[# | ) MFAtest
& |5 MewMarch FAPARSE31a png FAPARSE32a.png FAPARSE33a.png FAPARSE34a.png FAPARDE35a.pnig FAPARDZ36a.png FAPARD901a.png
# () Okkober 2011
& 2 PoD
(2 ProdTest v = == T - == = = : =
< | > AT AR T AT ¥ S /M 7 M T 5

373 objects (Disk free space: 18,6 GB)

8,04 MB ¢ My Computer

i vision on technology
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Aggregated statistics extraction and

visualization
SPOT-VGT images
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Time series analysis charts

Database browser:
selected series

can be sent to

a chart

Regions Set |6LD

b

Region [* ALL*

Classes Set |GLC2000

Class [* ALL*

Sensor SI;‘E)_T?V_GI'

Region
RA_272

Tvpe

R&_272 Sparse h..,

Yariahl
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i ekl oo e i UM 060101
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= -
- = 1M 060121
— L ezt
Lt RUM DO

R&_272 Culbivate. ..

100

SPOT-YGT  FAPAR

T n o

100,

OOT AT JEAnAD

Total Entries: 12240

table iprevi |

Date

Mean

19990101 0.015
19990111\ |0.013

19990121 \_|0.014

19390201 015

19990211 0.0

19990221 0,015 o ——
19390301 0.0070 I
13990311 1.0070 I

=

Ly

0.225
0.200
0.175
0.150
0,125
0100
0.a75
0.080
0.025

to Database
T W [ 7og Earact UM 060211
Id: 791 Extract RUM 060221
1 794 Extract RIUM 060301
Id: 793 Extract RUM DOM
1d: 795 RUM ko Database
797 Extract RUM 060311
1 500 Extract RUM 060321
1 803 Extrack RUM 060401

OFE Coskummk AL ASAATT

Remove all

Resurme all
1

a.000 +—
a8

Total Entries: 300

Values

In progress |

Id: 1100 Extract RUM 090101 DOME 175

Id: 1103 Extrack RUM 090111 RUNMIN

Id: 1102 Extract RUM RUMMING 0% St

Id: 1102 Extract RUM DONE 100%: Ske.
»

£

>

Progress
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»

»

»

»

»

»

»

»

»

Chart

File  Basic Tools

Rum Chart
File  Settings

Time Series

& SPIRITS (Project: ETH-Dct2011)

User Tools  Databases  Quicklooks

About Spirits

operations

Chart | Legend i Tab|e|

Normal 07
0.6
Average 05
.. = 04
Minimum B | — 5
Maximum Ef
Historical Average ST T TR %

Historical Minimum

Historical Maximum

-

Absolute Difference

»  previous period

Dataset | Dakaset | Dakaset|

»  previous year

Region |F\mhara

Class |Cropland

| Sensor i\-‘GT | Type |TS | Perindicity |Dekad
| varible NDVI | Method UM | Threshold 100 |

» average Restrict dates [ | Lower Limit | | [] Upper Limnit |
Operation | Average W
i i Morm. (y,p) = &(y,D)
” historical average fuarmial A A, (p) = Sum(xly,p)) | #4(p)
. . I verage M, () = Min(, 1)
Re I at'Ve D|ffe rence datasetseries|Minima Max. (p) = Max(X(v,ph)
1o0g2011 [Maxima Hist.Aveg, (y,p) = (Sumily, pli-Kiv,pl) | (R4(p) - 1)
» previous period Hist. &g, || HiskMin, {y,p) = Min(x(j,ph, § not v
Hist M, Hist.Maoe. {y,p) = Max{(j,p), j not v}
. b ADpp (v,p) = =iy,p) - ¥y, p-1}
» previous year i _ ADpy (y,p) = #y,p) - ¥iy-1, p)
Abs, DifF Pres Period B ADav (y,p) = ¥(v,p] - Average(p)
ADha (y,p) = =(y,p) - Hist. Ava(p)
” average ROpp (y,p) = (aly,p) - ¥y, p-10) [ Xy, p-1)
. . ROpy (y,p) = (20,00 - %=1, pY) | X(v-1, p)
» historical ave rage [ Clear ][ i RDav (v,p) = (¥{v,p) - Average(p)) | Average(p)
RDha (y,p) = (X(y,p) - Hist. Avalpd) | HistAvalp)

|
okh Window i5
g |

Description

R
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Charts — time series

RUM Chart template
| _gﬂcmmaaae (MBay_rainfed.cnc | ... |[ New |[ view |[ Edit |

(C:) » X Data » SOM » Graphs

[7] SelectRegions Ref, Region: BAY - Set: Reg |
Select | 3 Abbreviation Mame
o 5 i
2 . !I ¥ : i §|||' - T_;__:. : 2 .Iil I.l ::i
t ks ‘_ -\,\ I : ||I i I._ __11';":&_ !
LA E R R \"k'h.'ﬁ.*-'fr"g‘é,-n\qn
_ e i el it et ety et e esin st |
Classes
[ Select Classes infﬂ*Elss: cont - Set: AFRI | Region_11_Class 1.png Region_12_Class 1.png
Select ' Abbreviation Mame L :r o iy B comind i i
S ) dl b} I " II I [ A
K |- LR |t
A L S ~— L\ o
", =N e W J il |
x-."hﬁ.iu'\ri,*‘g,tn\‘i" R Y TR MR R S Y N N T
J| it et ety et e esia st | it et ety et s st |
fl Region_14 Class 1.png Region_15_Class 1.png
Dutput files |
Qutput directory |C:\_Data\SOM\Graphs i e usf i |
: o : 4 . i = - [
Filename pattern |R.egmn_%ﬂ_[§lasa_%3 ||pn-g | ' A i '-i §::: D ITIII Y |=d
- 1 L] 10T e ) =
[ e ﬁ .a ] , 29 I| -*:I_.-.*. = il z i I..F"l-' il
——— %‘takumuw—xaa\m“ TR LNE LS T4 A 5 55"
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SPIRITS ANALYSIS METHODS
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The challenge of information analysis

» A lot of information to analyze in space and time!
» How to interpret multi dimensions?

» Get an overview

and combine information
INDEX
VALUE
A anomaly3

index2 index3

anomaly2 1 period in season

> TIME

1 season/year
administrative

Ll SPACE

»=Vvito

1 period/history

Pixel X,Y

2z




Administrative
‘boundaries

— anomalies -

Charts

series

Map layout Map series

; i vision on technology
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SPIRITS OUTPUT

»

»

»

»

»

»

»

Map series based on a layout
Long term averages
Anomalies

Graphs for multiple variables
Clustering

Start-of-season shift

24
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Long term averages and anomalies

LTA
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Region: The GLOBE

Period: Oktober, 2013, Dekad 2/3 SR,
Theme: Normalized Difference Vegetation Index (NDVI) L
Relative difference w.r.t. historical mean: 100% x (Act. - Hist. )/Hist. European

Commissian

Source: SPOT-VEGETATION
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Clustering

~ anomalies
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S0OUTH SUDAN - Crop monitoring Information support I
Cluster classification of the 2012 NDVI ., {q

Scurcws! 1) CLASmas - 7) Weclors freo FAD-GAUL el 7 - 3) Froduced pae FAD GEWSTGMFS
g i, Cosdgialed Lol ont - Ao laf TR

2012 crop season, South Sudan
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Glabal Manitoring for Food Security

ETH - Relative NDVI anomalies classification

Period: February to December 2012 Clusters profiles of relative NDVI anomalies classification

Focus on main agriculture area Above 0.9
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Similarity for start-of-season analysis

A2l ? LTA |

| Start-of-season
= analysis
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Début de la saison 2012 par rapport a la moyenne*

SENEGAL - Elements d analyse de la campagne agro-pastorale
Anomalies de démarrage de la saison du 01/05/2012 a 31/07/2012
- f ox ==
Période d'avril a juillet 2012

Comparaison des profils NDVI: 2012 avec la moyenne 1999-2011

Dekad Saison 2012
Il <3 rrés enavance

Nb décades
Il 3 saison 2012 en avance
2

-1
0
1
2
3

Saison 2012 en retard
* Moyenne 1999-2011

Source: SPOT-VEGETATION
Réalisé par AGRHYMET/GMFS

Projection: Geographic Lat/Lon - Grid size: 1Tkm
Sources: 1)Analyse de données SPOT VGT- 2) Vecteurs de FAO-GAUL level 2 - 3) Produit par GMFS

2012 Start-of-season shift compared to long term average (Senegal, Niger)
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Growing user community

SPIRITS users/contributors
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Suivi de la campagne agro-pastorale 2013
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La situation agro-pastorale, lelle gu'sle se présanie an fin septembre 2012, EJssemaagucee

meilleures condilions de vie au cours des mois 3 venir pour les etlespasteurs

Plus de 80% des zones agricdes et boral gsenteront des productl bles ou
éri ala des 14 dernibres annéas, moins de 10% des surfaces sont déficitaires . Il

fautl signaler qu'en plus des conditions de mauwais déroulement de la campagne (Pawse

iy otmtard d L dans |a valiée du fleuve ontcausé beaucoup
de oy nt entraing diminution voire la perte tolale des productions envisagées sur les
315 de di des par e fi igerau Niger (figuret)
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Le Rouge monfre kes zones a sifuation délavorable. Cles-a-dre les rones dons fEst\eNEs les
condifions pluviométriques n'onl pas 18 du foul propices & une bonne crotsance el & un
développement imporfant de lo végétafion loksan! craindre des mauvvases 4 Is mouvoises
pespeciives de production agropasforale.

L& Nanc = ropporfe aux zones ¢ sifuation moyenne car comparabie & la moyenne emegisinée au
cours des T4 demidres anndes. Onpeul espérer une production ogropastorale loul ou moins dgae d
I moyenne de 1998 42011

Le verf représente bos zones asituation favomble, Cest-a-die les iones dans lesqueties les

condifions pliviomé igues onf permi une bonne crofssance ansi qu'un développe ment
v I o favorabie de la végétalion, lassani espérer une benne & Irds bonne produc fion agropasterale.
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v/ Strengths

Advanced TS processing, unique tool
for crop monitoring

Modular structure
Fast computation

Automation of complex data
processes

Automation of outputs on multiple
time/space objects

Freely available

Growing community of practice
(website and training)

Complete documentation: manual
and tutorial

»=vito
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% Weaknesses

»

»

»

SPIRITS-specific standards
»  File format (modified ENVI)
»  Contents of HDR file
»  File name structure
»  Flagging of no data values

Not open source
No real user support service yet
Initial steep learning curve




Future activities

» Technical developments planned for 2014
» Import/export: HDF5 format
» Smoothing: Witthaker smoother

» Anomaly indicators: SPI (Standard precipitation index)

» Database operations: Standard deviation and Z-scores

» Projection: reprojection from other projections to Geographic Lat/Long

» Finalization of the website and user
forum for better user support

»  Training workshops planned in 2014

» AGRICAB regional workshops and follow
up training workshops

» MARS trainings follow up: South Sudan,
Kenya, Botswana

» Others to be identified, e.g. China

»=vito
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Summary: in a nutshell...

“SPIRITS is a tool that simplifies and speeds up a growing number
of time series data processing and analysis steps”

Remote sensing background required and initial training recommended

Powerful and complete solution for working with time series when no
programming skills are available

SPIRIT

‘ v I to Software for the Processing and Interpretation of Remotely sensed Image Time Series
VIS10N Om 1




