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Improvements from the use of vegetation variables (LAIl, FVC) from satellite Improvements from the use of Land Surface Temperature (LST) from satellite
g i The use of vegetation state variables derived from satellites presents the advantage that it allows the Radiative temperature obtained from satellites contains information on water content in the firsts
SAF network -y o A LSA ET Current Operatlonal prOdUCtS detection of short-term local fluctuations to inter-annual variability of the vegetation health and centimetres of the soil. For this study, we have used the Land Surface Temperature derived operationally in
Satelite Applcation | | F _ _ _ _ productivity. The leaf area index used in this context is produced daily by LSA-SAF at a spatial the LSA-SAF project given that it presents interesting characteristics for use in an operational contest
IR LSA SA The LSA-SAF ET algorithm produces in near real time ET estimates at resolution of a few kilometres in the SEVIRI projection. The results of the comparison between ground (accessibility in near real time, spatio-temporal resolution). Based on morning heating rates from LST, we
Land Surface Analysis SEVIRI spatial resolution each 30 minutes (‘I\/IET’ product) Results are observations and a version using satellite derived vegetation state variables shows a clear improvement have derived a surface soil moisture index at continental scale for clear sky days over a period between
R e . - : : : : over semi-arid in Europe and Africa. However, scores at sahelian sites are still low, indicating that on 2007 and 2011. This daily soil moisture estimation has been validated extensively with the help of ground
i EnRare generate(_j operationally since mid 2009 over fou_r reg_lon_s (Europe, quth and this area, the model is more sensitive to soil water availability than vegetation characteristics and that measurements from FLUXNET and ISMN networks, showing very good performances over Sahelian
g | e | South Africa and the Eastern part of South America) inside the MSG field of current soil moisture information was not adequate for these region. landscapes and semi-arid regions of Europe. In addition, the newly derived soil moisture is capable of
- RS Ta R elo] [CIe (\VCHE o Ta (o SR N hlilcRisIull | view. MET is integrated over time to provide daily results (DMET’ product). detecting irrigated areas and extends of wetlands.
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MSG and METOP data related to land, land- Since 2015, the 4 windows are merged in a single image of the MSG disk.
atmosphere interactions and biophysical
applications

Comparison between
operational (upper row
figures) and produced with
the new vegetation
parameterization (low row
figures) evapotranspiration
for the days 22, 23 and 24
May 2011. It can be seen
that results obtained with the
new remote-sensing
variables produce higher ET
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| SA-SAF products:

« Surface Albedo (AL), Land Surface Temperature
(LST)

« Radiative surface fluxes (DSSF, DSLF)
* Snow cover (SC)
« Vegetation indices (FVC, LAI, fAPAR)

ET (mm/h) 19t August 2009 at 12.00 UT for S. America, Europe, N. and S. Africa.

* Evapotranspiration (ET) Data accessibility: values over arid/semi-arid
 Fires (FD&M’ R|:|\/|) h Re?/ilstedredfusers hav/r)e free acce|s§ to LSA]SAF E'I} results oye;l ful! diélljmroggh ;.SA-SAF v¥eb site (see areas with low or no impact
: ttp://landsat.meteo.pt/); near real time results are also accessible via etCast); In case 0 ;
See Trigo et al. (2011) problems/questions: please take contact with us; cér&:sgépered regions of
.  Registered beta-users can access earlier results (new model versions) through LSA-SAF ftp site; '
m e O O Ogy. o i i . ) Detected drought in 2011
At surface level, the energy balance (Rn), computed - By giving us their feedback, users can contribute to improving the results.
from the different components of short- and long- Valida o maainet i . ) -
g - - =Validation performed against in-situ measurements demonstrate the good quality o - : _ _ _ _ _
R W_av_elength _ radlatl(_)n (SW and LW, _ respectively), is =Nevertheless, some deficiencies have been noticed in semi-arid environments. Normalized Conelation Costiciant Normalized Correlation Coefficient On the SM derived from LST, soil moisture patterns like annually wetlands extends/shrinks emerge as
distributed in 3 different fluxes: soil heat flux (G), =From both user’s experience and own validation, we have worked towards improvements and adding more decnisbasincis sandard deviation in this example over the Niger inner delta for the month of November from 2007 to 2011
| sensible heat flux (H) and latent heat flux (LE). The features (see ‘B. LSA ET: preparation of next release’). D 4 e o
latter one is the flux of water vapour produced by both " SA-SAF ET V2 will rely on more satellite data and will additionally deliver the surface heat fluxes. S » | ; Lesmajauss | | ; . _ Agourou
w7 H LE soil evaporation and canopy transpiration. LE is the References: l ' |
swT LW energetic variable directly related to ET, which indicates From LSA-SAF team: o g | ocalobs = : b
SW\L h - . : h f il Ghilain, N., Arboleda, A. and Gellens-Meulenberghs F., 2011: Evapotranspiration modelling at large scale using near-real time MSG SEVIRI B 77 = " | ECMWEF IFS N Ny ii """"" S
W the rate of water evaporating from the surface (soil + derived data. Hydrol. Earth Syst. Sci., doi:10.5194/hess-15-771-2011, 15, 771~786. o - s | 05°(inputvaxx) - 5 H¥ 1#% ;
blOSpherE). Trigo, |, DaCamara, C., Viterbo, P., Roujean, J.-L., Olesen, F., Barroso., C., Camacho-de-Coca, F., Carrer, D., Freitas, S., Garcia—l—_|aro, J.,__ % % LST-based* SM 225
Surface: Geil?er,dBS., C?ellerks-l\/:eu.lenlbergh;, F., Csahilain’e‘,l;l(lcl\)/l)egé?’é]é’ ;ezzanha, L., Sillamo N., Arboleda., A., 2011: The Satellite Application Facility 0.z e R
on Lan urface Analysis. Int. J. Rem. Sens., , — . B
Atmosphere Atmosphere In th_e framework of LSA-SAF, RMI has developed a _ L o S IR O i 50500
Suface  interface physical model of energy exchange between soil- Fromusets (examples): | o : Bov iEoor B R
biOS here and atmos here driven b SAF roducts in Hu, G., Jia, L._,&Menentl, M. 2015: Comparison of MOD16 and LSA-SAF MSG evapotranspiration products over Europe for 2011, Remote Th | f h . b t '[h |d d . t d b t
vG orde? to evaluate e\‘/)a otrans iratign overIO land éee P tsens-lEnV:mc]s” 1|56| S?fi ine, S., Griffiths, H., Ghilain, N., Anagnostopoulos, V., North, M., Srivastana, P., G lou, H. , 2016) he o a tI i Comparlio%@n eami 'de eas - ne;/vt_verSIon . r?rounb o imore Iorlls LST derive soil moisture (black dots) show a good performance when compared to ground
- etropoulos F., G, Ireland, G., Lamine, S., Grins, H., lain, N., Anagnostopouios, V., Nortn, ., Srivastana, ., Georgopoulou, M. , . - . . . .
o P P Operational evapotranspiration estimates from SEVIRI in support of sustainable water management, International Journal of Applied Earth SNOWS a C_e_ar _Improvemen besxmi-arl iareas correlation scores have e_en Improve ! observation (red). And OUtperfOrmS the NWP soil moisture forecast used in the current
Ghilain et al. (2011). Observation and Geoinformation 49, 175-187. and variability is comparable to the observations. However, the scores at sahelian sites have operational LSA-SAF evapotranspiration product at some station
Romaguera, M., Krol, M. S., Salama, M., Hoekstra, A. Y., & Su, Z., 2012: Determining irrigated areas and quantifying blue water use in Europe been found to be still very low, ShOWing that the model is quite more sensitive to soil water
using remote sensing Meteosat Second Generation (MSG) products and Global Land Data Assimilation System (GLDAS) data, . i ; . . . . .
Key LSA input variables in the algorithm: SW|, LW| , albedo (=SW1/SW|) [in current operational version], LAl (leaf Photogrammetric Engineering & Remote Sensing, 78(8), 861-873. availability than vegetation input and that the current soil moisture information was not
i i i IS<QIVI I I Romaguera, M., Salama, M. S., Krol, M. S., Hoekstra, A. Y., & Su, Z., 2014: Towards the Improvement of Blue Water Evapotranspiration ade uate for those re ions_
area index), FVC (fraction of vegetation cover), LST (Land Surface Temperature), emissivity, snow cover, fires location o G o o Mol Sty R ) e 700 q g N . . I d t b . d t . I 2 O 17
gntnegt version of the algorithm]; ancillary data: weather data from ECMWF model and parameters from vegetation Sepulcre Canto, G., Vogt, J., Arboleda, A, Antofie, T.. 2014: Assessment of the EUMETSAT LSA-SAF evapotranspiration product for drought ew version IS p anne O peiIn pI’O UCtIiON 1IN ear y
ala pase. itoring in E , Int. J. Applied EO Geoinf, 30, 190-202. . . : . . . .
——————— o ——— Future work (CDOP-3 phase, 2017-2022): adaptation of current LSA-SAF methodology for exploitation of Meteosat Third Generation (MTG) potential.

D. Research on exploitation of PROBA-V data

C. Research on exploitation of SPOT vegetation products VEGETATlﬂ

The spatial resolution of MSG SEVIRI is 3 x 3 km at sub-satellite point and about 4 x 5 km in continental Europe (see point A. above). The temporal resolution of these products and
their delivery at near-real time is unprecedented. Nevertheless, their spatial resolution may constrain their full exploitation for a set of applications

related to agricultural and water management. In parallel to LSA-SAF developments, research has been started to investigate ET downscaling to a finer spatiai scale. A first step is
focusing on the assimilation into the algorithm used in the LSA-SAF framework of vegetation products derived from polar satellites. MODIS and SPOT-VEG products have been

Case of wetlands:
An ongoing specific project (Belspo ‘HIWET project’, see http://hydr.squarespace.com/projecthiwet/) is
dedicated to the study of ET in wetlands allowing to concentrate research on relationship between ET,

NDVI-LAI cloud and fitted curve obtained from SPOT-Vgt in
the period 2000-2013; used as proxy to assess Proba-V LAl
in this study.

explored. vegetation characteristics and ecosystem health. Daily ET (forcing including Proba-V/ LAI)
year 2015
Downscaling in MSG pixels: investigation of Spot LAl content Computing ET at 1 km, using Spot LAl R » kA o mmh e R A S
The vegetation dynamics plays a crucial role in the ET pattern of ecosystems. The following Leading question in this study was: can the strengths of LSA-SAF ET (good validation results, | A ~ risna | S, Al i s |
examples show LAl signals (derived from SPOT-Vgt) within a single MSG pixel in contrast to high temporal resolution) be combined with those of polar-orbit satellite (higher spatial
the LAI signal derived from SEVIRI MSG. resolution) to derive daily ET estimates at moderate spatial resolution?
ixel bound :
Leccetto (IT) MSE pixel boundary The following illustrations show maps of daily ET values in a window of 5x5 MSG pixels around the location of a flux tower )
" = %E;;:;;gggg:;;gg;f;:vgg?g:ggs derived using the SPOT-Vgt forcing instead of the conventional forcing of the LSA-SAF ET product.
o ~ Mastararan o it These maps show that introducing SPOT-Vgt products and adopting its grid allows the identification of ET patterns for
features that can not be resolved at MSG spatial resolution.
ASIngIe MSG pixel can ConFaln A Daily ET (forcing including SPOT-Vqgt)
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_|E= not reflected | i Future operational perspectives: the exploitation of Proba-V — and Sentinel-3 — products, should
in the MSG LAI | - : L
y I signal ) Pl O ernlcus allow th_e developments of new ET produ_cts with 1 km to 300 m _spatlal resolution in the frame of
o ol 27 e european Eartn onsenvaron ogeamme. COpErNicus Global Land Monitoring Services (http://land.copernicus.eu/).
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cover class, significant 1 o R ' e gusgs  doy= 130 doy=150 doy=170 doy=200 doy=240
differences in LAl values o i i _ _ 4 _ y_ y _ _ 4 o 4 : : : : . : :
might be present. P i The incorporation of SPOT-Vgt data in the forcing led to ET estimates with similar degree of The authors acknowledge ESA and Belgian Science Policy for co-funding with EUMETSAT the RMI contribution to LSA-SAF
Certainly - | 'f agreement (mostly better) with the validation dataset as the LSA-SAF ET product (not shown . : : e
e ands. o) The estimates reveal more specificities of the ET pattern of landscape features that can not (ESA/_Co_ntract Nr. 15066/01/NL/Sfe(1C)). Furthermore, grants of Belgian Science Pollc_y allow further re_s.earch on_mu_ltl mission EO
o be resolved at MSG resolution. exploitation (CB/34/18, SR/34/163, SR/00/301). Thanks are due to FLUXNET and stations PlIs for provision of validation data.
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