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ABSTRACT

Fesults in the characterization of a2 new wine emroir unit in scuth Brazil are reported.
Presendy, several areas in Brazl are being studied, in an effort to define new wine termoirs
and improwve the quality of Brazilian wines. This paper reports what is being done, by
Embrapa (Brazilian Apricultural Eesearch Corporation) and its parmers Eemote Sensing and
Meteorological Fesearch Center (CEPSEMTUFEGS) and Brazilian Geclogical Survey
(CPEM). in the Encruzilhada do Sul region, at Rio Grande do Sul State, that is pamt of the
Sema do Sudeste viticultural region. Satellite images from several sources (SETM. ASTER,
ATOS) were used, together with field data {rock samples). Digital elevation models were bailt
and used to define areas with slopes and solar exposifiens adequate to vine growing, with
altimdes above 350 m. Specroradiometry of rock samples was performed. to identify several
minerals (montmorilonite, illite, pyrophilite and kaclinite). Geologic maps were used o locate
rock tvpes to collected in field mips, those rocks had their spectral response extracted from
radicmetry, and fitted to the six bands of ASTER. SWIE subsystem, resulting in a map of the
distribution of these rocks in some areas of interest. Two winelies were more closely smdied.
The first area produces wine from 35 hectares of Cabemet Sauvignon, Merlot, Nebbiolo,
Pinot MNoir and Chardormay. The other winery has 61 hectares and produces Pinot Noir and
Chardormay grapes for sparkling wines. The study concludes that the use of remote sensing
resources and associated peotechnologies are effective to termoir studies.

EETWORD
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INTRODUCTION

In Brazil, spectroradiometric smdies have been developed to characterize new viticulral
peozraphic appellations, and for this effom, peotechnologies have been used by Embrapa and
Embrapa Grape and Wine Eesearch Center {Centro Nacionzl de Pesquisas em Uva e
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Vinho/CIWPUV) is located in Bento Goncalves, at Bio Grande do Sul State, at the main
Brazilizn wine production resion. Ome of the more promising new studied areas is located
near Encmzilhada do Sul city, in Semra do Sudeste videnltural region (Figure 1). This area is
dominated by extensive grasslands with minor forest patches developed over old Precambrian
terrains represented mzinly by sranitc-gnaissic rocks. Soils are mainly cambisolos and
argisolos, poor in organic matter, well drained and occasionally pravely. The whole region is
part of the Pampa Biome (Embrapa 2008), which zlso covers large areas in meiphboring
Uniguay and Argentina.

Figure 1. Locaton and vineyards in Encruzilhada do Sul, Brazil

Vinevards for fine wines (Vitis vinifera) were first intfroduced around 1970, and presently
there are more than 300 hectares with prapes such as Barbera, Cabemnet Franc, Cabemet
Sauvignon, Merlot, Periquita, Teroldepo, Marselan, Pinot Neir, Ancelo@, Malbec, Towuriga
Macional, Gamay, Arinamea, Alicante Bouschet, Chardonnay, Gewiirzttaminer, halvasia de
Cindia, Sauvignon Blanc, Riesling, and others. Such a large diversity of vinevards proves an
ongoing search for prape varedes that leads © a termoir identity. This identty, in fact, is
already sugpested by Cemin and Ducati (2008), which detected spectral differences betwesen
erape varieties in Encruzilhada do Sul, when compared with French and Chilean vinevards.
Purther smdies on the area were performed by Hoff et al. (2007), comparing geology and
relief units in the region, while Hoff et al. (200%) studied relief from two sets of orbital data;
Bergmann et al (2009) linked dipital elevation models (DEM) and geological surveys o
vinevards data. This work presents additional studies on this region, relaing physical data as
rock and landscape, which give specificity to wines, and thus define a potential termodr.
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MATERIALS AND METHODS

Camography was based on 5H-22-Y-A-VI-2 map 1:50,000 scale, from the Brazilian Army.
Digital elevation models (DEM) were penerated from three orbital sources: the Space Shuttle
DEM (SETM 2008) to characterize regional features on low resolufion; the ASTEER imager
(Abrams and Hook 2002) to smdy the areas on inm resoluton; and ALOS satellite
(ALOS 2009 to characterize the vineyvards on high resolution. Seil and geolopical maps were
produced by Embrapa and CPEM, respectively.

Thematic relief and landscape maps providing  information were prodoced by
CEPSEMUFRGS through digital imapge processing. Those products were grouped in a
Geopraphic Infommation System (GIS) environment, using ground and satellite data, to
produce a suitable apriculral zoning, searching for potential temoir units.

Digital elevation models produced slope, elevation, and selar orientation maps, which were
integrated, to be used in wine producton planning.

Eock samples were collected in field trips, and analyzed with spectroradicmetric techriques
by POSAM - Portable Spectroradiometer for Mineral identification and MISO - Mineral
Idendfication Software (Dowa, 2003) at CPRM. The spectral signamres lead to the
identification of the main species of minerals and their spectra was degraded to match the six
bands of ASTEE SWIR subsvstem thus allowing a comparison with satellite data, leading o
the identification of rock types on images.

RESULTS AND DISCUSSION

Fipure 2A shows the elevation map. Geomorphologic features like areas abowve 350 m are
highlighted. since these higher places tend to vield better wines. Eelief featres as slope and
solar orientation are important factors to wine quality. These features were crossed with areas
above than 350 m to show the best places to grape cropping (Figure 2B).

Fipure 2. A: DEM generated from SETM data, where shaded relief shows areas above 350 m;
B: from ASTER data, areas above 330 m, flat relief and northem exposition (Hoff et al.
2007T). Dashed lines are roads.
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Figure 3A shows the geologic map of the repion. Figure 3B shows the reflectance spectra of
five rock types, expressed in the 5ix bands of ASTER SWIR subsystem. These signatures
were used to detect these five rocks in the termain imaged by ASTEE, producing a classified
image for areas above 350 m (Figure 3C). Specozl radiometric techniques identified minerals
such as monmorilonite, illite, pyrophilite and kaolinite.
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Figure 3. Geological map (A), adapted from CPEM (2008), showing location of wineries
Lidio Carraro (1) and Chandon do Brasil (2) in Encruzilhada do Sul; spectral sisnamre of
rocks (B); classified image for geology (C). from Hoff et al (2009).

Two vinevand areas were more closely smdied. Figure 4 shows the Lidio Camaro winery,
with 35 ha of Cabemet Sauvignon, Merlot, Nebbiolo, Pinot Neir and Chardonnay grapes .
The digital elevation model showed maxinmm elevation of 360 m, and slopes mainly in 3-8%
and 5-30% classes; solar exposition is mestly North and Northeast.

The second area is Chandon do Brasil winery, which produces sparkling wine from Pinaot
MNoir and Chardornay cropped over 61 ha. DEM indicated an elevation varying from 350 to
380 m, slopes fiom 3-8% to B-30%. and aspect {solar exposition) berwesn North, Nordrwest
and West (Figure 5).
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Figure 5 — Chandon do Brasil, Encruzilhada do Sul, Brazil.

CONCLUSIONS

This study showed how the inteprated use of peotechnologies and spectral analysis from
radiometry, supported by field data, can conmibute effectvely to vidoulmre studies aiming to
termoir characterization. Satellite imapes from several sources, such as low (SETM), medinm
{ASTER) and high (ALOS) resolutions, are effective to produce information on geological,
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topographical, and solar orientation data, important (o establish criteria to idendfy potental
EeTToir units, to agricultural zoning, and o stratesies in vinevard and wine production.
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