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 ImagineS projekt alapja: Surfex talayjmodell
— ISBA-A-gs séma a SURFEX-ben

— Adat asszimilacio: Extended Kalman Filter
- Eredmeények, felhasznalhatosag

— 1D (06sszevetés a hegyhatsali adatokkal)

— 2D (6sszevetés a muholdas adatokkal)

— MezO6gazdasagi felhasznalhatdsag

— Szarazsag-indukatorok

- Honlapon elérheto informaciok

eS projekt zaré Workshop, 2016. 05. 04




OMSz feladata a projektben —7

/:

« OMSz talajmodellt futtat => kvazi valos ideju
becslés
— biomassza ndvekedeéseére,
— légkor-talaj (vegetacid) kozotti aramok (ho, vizgoz és CO2)
— Aszalyindexek

— Termeésbecslés (a modell kepes bizonyos mezogazdasagi
novenyeket kilon kezelni, pl. C3,(C4 veg.)

=,
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Surfex modell _7

SEVENTH FRAMEWORK
PROGRAMME

- SURFEX (SURface EXternalisée) 7.3: externalizalt felszini sé
T

Surfex reszei: * Csak ,természet” tile-on térténik futtatas m
- TALAJ-VEGETACIO (ISBA) - Természeti tile 12 patch-re van felosztva (f(ifelszin, 8
- VAROS C3, C4 noévenyek , lombhullaté fak .... stb) =

>
- 0

TAVAK,’ TENGI,ER’ t,engerl I€E « Talajban lejatszodo folyamatok un. ISBA sémaval +
FELSZINI HATARRETEG fotoszintézis model - > ISBA-A-gs (3 rétegl Force-
Restore séma)

« ISBA 3 rétegl talajmodell T, w (talajnedvesség)

Légkori kényszer (u,v,T,q,P, rad)

. leirasa prognosztikai egyenletekkel
légkor « Novényzet fejléddését explicit médon irja le
/'\| falai (fotoszintézis <> ndvényzet elhaldsa)
alaj

( Y

varos

ISBA Force (kényszer) —Restore
(egyensulyba viszaallas) séma:

Természet
(szarazfold)

Hémeérséklet valtozas=felszini netto
sugarzas-latens és szenzibilis h6 —
rétegek kozotti hémérséklet kal.
Talajnedvesség va I.Fo.?as?:c-sa p:flqle k- _—
parolgas-rétegek kozotti diffuzio-
: e|f0| a,s gyokérzona: T,,
Y <t 7 D
: L/

mély talaj zéna: w,




« A Surfex modellt magyarorszagi tartomanyra
8x8 km-es felbontason futtattuk 24 orara elore,
6 oras output frekvenciaval

« Asszimilacid: napi ciklussal

A legkdri bemeno adatokat az ALADIN NWP
modell szolgaltatta (Ieghdmeérséklet,
légnedvesség, szelsebesseég, csapadek) +
LandSAF hosszu- és rovidhullamu sugarzas

« Un. offline modban futtattuk a modellt -> nincs
hatas a légkorre

OUTPUT-ok:
« LAI (Noveny fellleti index)
« WG2 (gyokérzona talajnedvessége)
« Szén-dioxid fluxusok: GPP (Gross Primary
Product: fotoszintézis soran elnyelt CO2), NEE (Net
Ecosystem Exchange: kilélegzett - fotoszintézis)
* Vizg6z fluxus: ETR (Evapotranspiracio:
novényzet és a talaj parolgasa), LE (Latens HO
Fluxus) T

18 17 18" 19" 20 21" 20 23
q I I I I I I I I I I I I I I I I I I g

1 J T y 1 1 1 1 T T f 1 1 1 T y T T 1 f
—400 -300 -200 — 0

VALIDACIO:

« 1D (Hegyhatsali
meresekkel)

« 2D (muhold adatokkal)
« MezO0gazdasagi
felhasznalas: szimm.
biomassza vs. KSH

. adatokkal, illetve

WOFOST crop modell
eredmeényeivel



Muhold adatok asszimilacioja a
SURFEX-ben -

- Cél a modell kezdeti feltételeinek pontositasa: LAI és Felszini
taIaJnedvesseg miiholdas adatok asszimilacidja (az adatokat a

http://land.copernicus.eu/ honlaprol toltottiik le)

- Eredeti terv: Sentinel-2 és 3 adatok, de ezek fellovése jelentosen késett
— LAI: SPOT-VEG (2014 mafusa| g) and PROBA-V (2014 majusatdl)r1km felb. 10
napos atlag. Jelenleg letélthetd adatok V1:

 Neuralis halot futtatnak Top-Of-Canopy (TOC) input adatokra a voros, kozeli-
infravoros, és rovid hullamu infravords tartomanyokban, normallzaIJak 30

napos idétartamra
- A normalizacié soran sulyfuggvenyt alkalmaznak a legfrissebb napi
megfigyelések felhasznalasaval

— SWI (Soil Water Index) [0,1]: MetOp, ASCAT (Advanced SCATterometer) 10 km
felb. 1 napos atlag. Jelenleg letolthetd adatok'V3, mi még a V2-t toltottik le:

«  SWI szamitas a MetOp/ASCAT senzorok aItaI mért (radar visszavert, hosszu
hullamu, C-band) felszini talajnedvesseégbdl a 2-rétegli water- balance modell

felhasznalasaval
« Talajtexturaval nem szamolnak
« 8 SWI értéket szamolnak ki kiilonb6z6 talajmélységek alapjan
« Rekurziv 6sszefliggést alkalmaznak a szamitasok soran.
- Felszini allapot Flaget hasznalnak (SSF) (fagyott, nem fagyott, olvadt)
- SSF alapjan torténik SSM kiszamitdsa nem-fagyott talaj esetén

W
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« A Surfex szamara nem SWI, hanem tényleges talajnedvesség sziikséges
« Talajnedvesseg szamolasa SWI-bdl: SSM=SWI*(W,..~Wmin) +Wmin
W, ... €s W, ., modellbdl szamolt, tobb évre vonatkozo értekek

« ASCAT SSM és modellbdl el6allo SSM BIAS-a és evszakos valtozékonysaga
kilonbbdzik => ASCAT SSM adatokat CDF matching technikaval Ujra
szamitjuk (igy tavolitjuk el a mihold adatok és a modell adatai k6zo6tti
kilonbséget => biztositva van a modell és mihold ko6zo6tti konzisztencia)

Linear matching: stdev(SSM )
_ mod

SSI\/I;,at =P tP;- SSI\/Isat ahol P, = SSM md — P2 SSMsat p2 B StdeV(SSM sat)

P, és p, egyutthatékat évszakos bontasban adjuk => évszakos linearis matching

Felszini talajnedvesség (SSM) Hegyhatsal (2008) ———SAT*  ===0L  =—=SAT

0,5
0,45 ‘V\,-
0,4 A
0,35 - i N
0,3 - | v_
0,25 - i \ A
0,2 - .A-
0,15 - - o~ | J_\ \| | B
0,1 - \J
005 Wﬂ 11wl . -

0 T T T T T T T T T T

jan. febr. marc. apr. maj. jan. jal. aug. szept. okt. nov. dec. 05.04 8
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e Cél: kezdeti értékek minél pontosabb
el6allitasa => Adatasszimilacio

 Modell szamara racsponti kezdeti mez6 )
el6allitasa a cél, az adatasszimilacié soran

My
figyelembe vessziik a méréseket (LAI, SSM) + % '
hattér (korabbi elGrejelzés) + légkor ! v/\‘*‘
dinamikajanak ismerete . %
j N R

e Analizalt mez6k (LAI, WG1, WG2) megadasa a
kezdeti id6pillanatban, ugy, hogy az minél
kdzelebb legyen a valésaghoz

18 UTC 00 uTC 06 UTC 12 UTC 18 UTC

Asszimilacios technika: Extended Kalman Filter (EKF)

eS projekt zaré Workshop, 2016. 05. 04 9
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- Surfex futtatas: 2008-2015 kozott (Openloop)

l

Aktiv biomassza fejl6dés,
- fluxusok, prognosztikai

valtozdok

« Adatasszimilacios Surfex futtatas: 2008-2015 kozott

Aktiv biomassza fejl6dés,
fluxusok, prognosztikai
valtozok

eS projekt zaré Workshop, 2016. 05. 04

Modell futtatasok _7_

10



Asszimiléc hatasa (2014, LAI mzzmjﬁm
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Statisztikak (LAI
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StatiSZtikék (Felszini Talajnedvesséqg — Surface

SEVENTH FRAMEWORK

Moisture)

Talajnedvesség, teriileti 4tlag (SSM) (2008-2015)~OL ==SAT-WG1*
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Eredménvyek (1D N

Hegyhatsali mérések: az adatok 2
g%agassagbo, oA A Atlagos GPP 3m Hegyhatsal (2008-2015] %,
. LAI (heti), fiifelszin folott —— 005 OBS(In-situ)
(tenyészidoszakban) O:gi
- Talajnedvesség (napi) (10-30 cm 0,035
mélységbol) 0,03
. 3 m-rol fiives teriilet folott (a 0,025
modellbol csak a flifelszinre vonatkozo 0,02
eredményekkel hasonlitjuk 6ssze): 0,015
-Szén-fluxusok: GPP, Reco and NEE o
(napi) "0 batetned TV P VTV T et
-Viz-flux: Latens ho (LE) (nap|) jan. febr. marc. &dpr. maj. jun. jul. aug. szept. okt. nov. dec.

. 82 m-es magassagbdl (teljes
racspontra vonatkoztatJuk;

-Szén-fluxusok: GPP and NEE (napi)

-Viz-fluxus: LE (napi) Atlagos GPP 82m Hegyhatsal (2008-20151 ...
0,045 e QB S(IN-situ)
0,04
0,035

mOBS 0,03
1 ASS 0,025
EOL 0,02
0,015
0,01
0,005

0 !

jan.  febr. marc. d&pr. maj. jun. jal.  aug. szept. okt. nov. dec.

AnoTalajnedvesség / AnoWG2, Hegyhatsal,
0,50 2012
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2012 aszaly monitorozasa, anomali
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Gyokeér-zéna talajnedvesseg evszakos valtozékonysaga
2012-ben (AnowG2 (modellekbdl) és AnoSWI10 (miihold))

Ma] ldni 14l AUg.
J O .

SEVENTH FRAMEWORK
PROGRAMME
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Hegyhatsal Atlagos WG2 ill AnoWG2/ | WG2 /SWI10 (2014. aug.)
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Termésbecslés =

Csongrad megye, 46.40, 20.50 = 0P-C3

kg/ha WOFOST
14000 o ASS*.C3
12000

Modellezett C3 BIOMASS ZA vs. Mért /™
hozam és vs. WOFOST eredményekkel 8000 / N\ __—

. 77 6000 h / A
2008-2013-as id6szakra TS \—vK
V

= \\'heat-OBS

Fejér megye, 46.90, 18.70 2000
kg/ha OP-C3 0 T T T T T T 1
25000 WOFOST 2008 2009 2010 2011 2012 2013
15000

= \N'heat-OBS
N
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BIOMASSZA és a mért 008 2000 2010 2011 2012 2013
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In preparation of the use of Sentinel-2 data, ImagineS has adapted to decametric reflectances the retrieval AHSPECT 2015 ground dataset available

methodology of kilometric and hectometric biophysical products (LAl FAPAR, FCover) of the GEOWV* family

disseminated by the Copernicus Global Land service. As a demonstration, the method has been applied to The reference  maps  and  the in-sity
measurements collected during the AHSPECT

Landsat-B time series acquired over 8 ImagineS sites across the world, representing various conditions of
field campaign over 6 sites in the South West of

France in July 2015 are now available.

cropland and grassland. These products are now available. Their quality is assessed by comparison with
around measurements collected over these demonstration sites.
read more

Site Coordinate Period Number of
images

14/12/2015

Two new in-situ datasets available

. 37" 54 S 67" Nov2013 -
25deMayo, Argentina . 17
aaw Nov 2014 The reference maps and the in-situ datasets

" 38" 16N 07| MNow2013- collected over Ottawa in 2014 and over Barrax in
La Albufera, Spain i 22
lw Oct 2014 2015 are now available.

397 02'N 2°|Oct 2013 - Oct

Barreax, Spain o W 2014 24 1ead more
457 18 N 757 | April 2013 -
Ottawa, Canads a5 W Now 2014 24 08122015
© g o Crop maps over Tula available
: . 50° 04' N 30°| April 2013 -
Pshenichne, Ukraine 05 E Now 2014 39
The crop maps over the Tula area derived using
45" 15'N MNowv 2013 - " ;
Rosasco, Italy B 3T E Now 2014 13 a combination of medium and high resolution
optical images and radar acguisitions are now
43" 29°M 17| April 2013 - .
SouthWest, France 165 E Now 2014 45 available.
Tana, Kenya 0°55'M 367 | July 2013 - 92 read more

4T E Dec 2014
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GROUND DATA
From 2013, field campaigns are performed to collect ground data useful to validate the satellite-derived biophysical products of the Copernicus Global Land service
The in-situ measurements are acquired by EOLAS

andjor local teams according o the auidelines defined in compliance with the protocols proposed by the CEOS
LEV group. The local measurements collected over the main vegetation types of the sites have been up-scaled by EOLAB using high resolution satellite imagery to

generate reference maps of LAI, FAPAR and FCOVER. A quality flag map, given the level of confidence on the physical values, is associated with the biophysical
maps.

The dataset are provided in zip archives containing the individual measurements acquired over the Elementary Sampling Units, the resulting maps, and the data
processing report. They are made available as soon as the data are processed
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ImagineS, FP7-Space-2012-1

on 22" to 25" June, 2015 (South-West, France).
i
Field Campaign and Data Processing report |M§ %S

* Peyrousse

Figure 34: Ground-based LAI maps (76x160 km’) retrieved during the AHSPECT campaign
on 22" to 25" June, 2015 (South-West, France).

IMAGINES_RP7.5
Figure 5: Landscape pictures taken over Peyrousse site during the AHSPECT campaign on

@ ImagineS consortium
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23" of June 2015, showing dry wheat and sunflower fields.
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2. Landsat-8 biofizikai prodoktumok:

— 30 m-es felbontasban LAI, FAPAR és FCOVER
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idosorok 8 demonstracios terlleten 2013-2014

idOoszakra vonatkozoan.

/-'x ”

— Az eredményeket a demonstracids terlleteken
meért értekekkel vetettéek 6ssze
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LANDSAT-8 BIOPHYSICAL PRODUCTS

ImagineS provides biophysical variables (LAl FAPAR and FCover) at 30m resolution derived from Landsat-8 i) FEOVER .
010 20m080% 20190719

time series of surface reflectances over 8 ImagineS demonstration sites (SouthWest in France, Barrax and
La Albutera in Spain, Tana in Kenya, Ottawa in Canada, 25deMayo in Argentina, Rosasco in ltaly and
Pshenichne in Ukraine). The variables are estimated using artificial neural networks trained on PROSAIL

model simulations. The retrieval methodology, set-up by |IN2A, is described in details in the ATED.

The Landsat-8 products are available after reaistration. A Product User Manual describes their technical

characteristics, and presents the results of the guality assessment.

20131007 o3

Maps of Landsat-8 FCover over SouthWest of France site

The high resclution Landsat-8 biophysical products are provided in multi-band GEOTIFF files which contain
the variable (LAl or Black-Sky FAPAR, or White-Sky FAPAR, or FCover), its associated uncertainty and a
guality flag. The length of the time series depends on the demonstration site but it covers, at least, one
growing season during the 2013-2014 period. The products are evaluated against the in-silu measurements

collected over the demanstration sites.

Comparison of Landsat-8 p with ground. over site
(Argentina)
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'::3 'Il'(ermEsl%_ecl:sl(é(s)el kapcsolatos
erKkepe uia roszorsza
teruletere, 2013-as |doszakgra)
Felhasznalt miuhold adatok:
Sentinel-1 és 2 valamint proxy 3 adatok
Térkeépek:
— Tenyeszid6szak elejen cropland layer
(PCL) terkeépek (250m-es felb.)

— crop group layer (CGL) terképek a teli
idoszak vegen (250-10 m)

— Nagy felbontasu Crop Type Layer (CTL)
térkepek a tenyeszidoszakban (10 m,
15 napos idobeli felb.)

IWMIUM | & Soil Wate... | _ ms/ Imagin.... ;\‘ms lgmgar | ®
A aps_I1.00 pdf v & || A crop map EE - A G
Probono  BJFOOLDAL F2 Zimbra: Beérkez6 1.

were ach|red from February to August (Flg 2). MODIS acqwsmons span from January 2
to August 2013. For the growing season of 2014 in South Africa, 12 Radarsat-2 images
RapidEye coverages were acquired from August to April (Fig. 3). MODIS acquisitions s

from August 2012 to April 2014.

Figure 1: Location of the South African site and the Russia study site.

FHle Edt View History Tools Help

™M Beérkezd le... X | , ImageMagic... x | met_tajekoz... X | hitp://b...imetable x | B IDOJARAS x | € Soil Water In... nf; Imagines - ... x | B Google Fordité x | &

v ed + & =

€ @ fp7-imagines eu/pages/services-and-products/crop-maps php v ¢ ‘ |Q Search
[FMost Visited ¥« CentoS [Jsupport¥ [EJ Orszagos Meteorolé... €Leaf Area Index (LAL.. ™M Beérkez levelek (4... Probono GF(')OLDAI. A zimbra: Beérkezg I...
CROP MAPS
ImagineS proposes a new method for mapping crop types along the season by combining information coming from Sentinel-1. -2 and -3 proxy imagery. The objectie
Is to derive reliable (accuracy target set at 85%) crop maps as soon in the season as possibie capitalizing on the advantage of each sensor. teh remporal coverage of
Sentinel-3, the high spatial resolution of Sentinel-2 and of Sentinel-1 the algonthm are given in the

ATED.
The crop maps products consist in three products:
1. aPre-seasonal Cropland Layer (PCL) map derived at the beginning of the growing season

2a ayer (CGL) ived at the end of the winter
3 a high resolution Crop Type Layer (CTL) map updated at every acquisition along the season

The crop maps are available after (cqstiaton. A Product User Manual describes their technical properties.
‘The crop maps products are distributed In Zip archives containing the one PCL map, one CGL map and multiple CTL maps at different dates in GEOTIFF files, and

three csv files providing the respective legends of the maps. The crop maps are available over the Tula Oblast, Russia, for 2013

P September 2012

April 2013 (right) over Tula Oblast in Russia.
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ATBD Crop maps
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Imagines provides products derived from he regional LDAS operaied over France by isien France and over Hungary by OMSZ, and the global LDAS. operated by
M t F ( F i = I
The global LDAS produsts are calculated over B5 sies of crops and grassland
LA I 4 L 4 scattered around the globe. They include a set of variables derived from the
L analysis . e land surface mod! mulaton after the assimilaon of atelite-
™ derived prociuct, For each i, he daily and the 10.aily proccis are sets of 21

files corresponding to

M Beérkezf le... x ‘  ImageMagic... x ‘ B met tajekoz... x ‘ http://b...imetable % ‘ B DOjARAS x ‘ € soil Water In.

ECMWE overthe globe. They are presented in the ATED, and are provided in ASCII csv format files. All practical information are given inthe Product User Manual

They are all freely accessible after reaistration.

*» Tvariables: Leaf Area Index (LAY, root zone soil moisture, surface soil

144 V 4 V 4
u ve o I I l o l l I a ‘ S o n l maisture, evapetranspiration, Net Ecosystem Exchange (NEE), Gross
Primary Production (GPP), and Above Ground Biomass (AGE)

« 3product types: time series, drought indicator and anomaly index.

Above Ground Biomass-based Anomaly Index for November 2010 in 9% of
the 1999-2013 mean

 daily time series of Leaf Area Index (LAI), oot Zone soil moisture (SWI), evapotranspiration, Net Ecosystem Exchange (NEE), Gross Primary Production

(GPP), and Above Ground Biomass (AGE) anomaly (% difference w.rt the 20082013 mean at the same date)

V 4 Y 4
* 10-daily time series of drought indicaters. A drought indicater is a scaled anemaly index of a variable for a particular LO-day period (from January to
abonaval boritott e Ay T
The added value of the assimilation of satellite products
Y 4 - on vegetation biomass simulations is evaluated over
fodder production and straw cereal yields ( Agreste), and
compared to the output of the WOFOST  model

implemented currently within the MARS Crop Growih
WMonitoning Syster of JRC. The assimilation of LAl triggers.

- -m
] a dramatic improvement of the correlation between the
[ ] ™ simulated biomass and the and the
ImagineS regional LDAS outperforms the WOFOST
22

model. Further Details are given in the Validaion Repor

2:

18 19 20 21

ag ouer France. Similar comparisons have been performed

over Hunaarv. The resulls are aiven in the Validaion

Szabadon let6lthet6 adatok .csv formatumban 2008-
2013-ra:
" * Napi adatok: GPP, LAI, Parolgas, NEE, SWI, felszin
feletti novényzet anomalia (AGB)
e 10 napra vonatkozo szarazsag indikatorok: AnoLAl,
AnoSWI and AnoAGB
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