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ABSTRACT

36 ENVISAT ASAR images acquired in 2002 to 2010nglo
descending passes with nominal revisiting time Dfdays

land use. The nature and morphology of the aredsaocd
soil and rock outcrop appear to play a key rolethe
identification of coherent radar targets, in sorases to the
extent that these land cover can generate pixesities

were processed over the whole region of Homs, weste comparable with those over urban settlements and- ma

Syria, by implementing the low-pass Small Basefhubset
(SBAS) technique. More than 280,000 coherent pixetls

~100m ground resolution were obtained. We analyéeel

spatial distribution in respect of local geologyddand use,
to assess to what extent these factors can inughe
performance of an interferometric deformation asislyn a
semi-arid environment. Filtering out the amountpifels

associated with the urban fabric of Homs and sung

villages, it is apparent that limestone and mailsuare less
prone to generate coherent pixels if compared thi¢basalt
units in the north-western sector of the processggon.

The latter resulted in pixel density of ~50-60 Xen?,

which is comparable with that found over urbanleeténts
and man-made structures.

Index Terms—Small BAseline Subset (SBAS), pixel
density, land use, land cover, geology, Syria

1. INTRODUCTION

Recent Interferometric Synthetic Aperture RadarSAR)
studies demonstrated that the measurement dengity
monitoring targets retrievable from techniques efdistent
Scatterers can be predicted against land coverleral
topography [1-3]. Major benefit of this type of assment is
the possibility to understarapriori whether the processing
of the area of interest will result in sufficientids of
monitoring points to use for the deformation anialysnd
therefore whether the acquisition of SAR data staakd
their INSAR processing are worth being undertaken.

This paper aims to discuss the pixel density digtion

made structures.

2. STUDY AREA, INPUT DATA AND SBAS
PROCESSING

We investigated an area of ~9,000%surrounding Homs
town which can be broadly divided into two main ice
with different dominant geology and land use (Figum;
[cf. 5,6]). The north-western basalt area consi$ta series

of low ridges, alluvial valleys and depressions tfzenge in
elevation between 400-600m a.s.|. and is definedthay
edge of the River Orontes to the east and the Hoske
(i.e. Lake Qattina) to the south (Figure 1); theolgharea is
characterized by inherent stoniness and denudatidree
cover. Conversely, the southern region of Homs is
dominated by flat marl landscapes predominate, with
irrigated fields that spread radially from the Ciem

With regard to bedrock geology we used the geo#gic
map of Syria, at 1:200,000 scale (Figure 1la; [5,8]ile
updated information of land cover and land use was
extracted by using time series of Landsat imagemgd a
GoogleEarth of contemporary temporal coverage with
ENVISAT ASAR imagery.

36 ENVISAT ASAR descending images acquired
between 31/12/2002 and 31/08/2010 along track 3@ w
nominal 35-day repeat cycle were processed by
implementing the low-pass SBAS technique [4].

After precise co-registration, a subset centre2ba2° E,
34.7° N was selected. Multi-looking was undertalising
factors of 20 and 4 in azimuth and range respdgtiand
~100m ground resolution pixels were obtained. 183&lk

observed across the city of Homs and the surrogndinbaseline differential interferograms were computesing

region, in western Syria, by processing ENVISAT ASA
descending mode imagery (2002-2010) with Small Base

perpendicular baseline threshold of 200 m, temporal
baselines less than 4 years and pixel cohereneshibiid of

Subset (SBAS) techniques [4], and to investigate th0.25. The subsequent processing steps were uneertak

relationship between pixel density and local geplamd

according to the conventional low-pass SBAS [4].
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Figure 1. (a) Geological map 1:200,000 scale of the region of Homs, western Syria (modified from Ponikarov [5,6] to which
the reader should refer for detailed description of the geological units), overlapped onto World Imagery mosaic accessed via
ArcGIS Online. The major urban settlements, towns and infrastructure are reported. (b) Spatial distribution of the coherent
pixels obtained from low-pass SBAS processing of ENVISAT descending data (2002-2010), overlapped onto Landsat mosaic
(2005).
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Figure 2. SBBAS pixel density calculated against local geology (cf. Figure 1a) with zoomed view of differential distribution of
coherent pixels (black dots; cf. Figure 1b) across neighbouring lithologies (see inset on top right corner).

3. SBASRESULTSAND DISCUSSION

Figure 1b shows the spatial distribution of the ereimt
pixels identified (more than 280,000). As expecteidher
pixel densities are located over the urban setiiésnand
infrastructure (cf. Figure 1a), the highest of whis found
for Homs town, followed by the villages in the ddtssand
those spread across the whole region, such as s&@u
located about 10 km south of the SW edge of Lakitir@a
Statistics including pixel density were calculasehinst
the geological units, and results are shown in féigu More

Figure 1a-b). Taking into account the built envir@nt of
Homs over an area of ~87 Kn8BAS processing identified
more than 5,400 pixels, meaning ~62 pixelgkidence,
when the urban radar targets are excluded from the
computation, a limited density of coherent pixels #ound
over the Pliocene limestones and marls.

Conversely, the pixel density statistics mark v&early
some lithologies with high coverage of monitorirajusions
(Figure 2). In this regard we observe, for instae® areas
of Cretaceous Cenomanian dolomites, limestonedsraad
basalts (cf. geological unit Cr2cm in Figure lagaied

than 2,530 krh of the total area corresponding with the along the northern edge of the processed areair{setin

Pliocene basalt region NW of the Orontes, Homs ted

Figure 2) and to the south-west close to the beraéth

southern limestone and marls valleys, are covergd bLebanon (bottom left corner in Figure 2). The pidehsity
moderately dense pixel coverage (see cyan polydgons reaches here ~53 and 65 pixelsfkmspectively, i.e. values
Figure 2), i.e. 10 to 25 pixels/KmAlthough at a glance this comparable with the above mentioned pixel densitgro

seem a satisfactory result, it is to be noted thecifically
for the area of Homs and the geological unit ob&dne
limestones and marls (i.e. N2b in Figure 1a), aificant
proportion of the retrieved coherent pixels is agged with
urban structures instead of bare soil or naturaiufes (cf.

Homs town, whic make these two areas consideralolye m
populated by measurement points than the neighiwpuri
lithologies.

In light of these results obtained with the conieaml
SBAS technique, tests are being carried out wighrézently



developed Intermittent Small Baseline Subset (ISBAS

method [7] that has already proven valuable todase the
pixel density across any land cover type and enbbteer
zonation of deformation patterns [8]. Comparisotween
the spatial distribution obtained from the convemdl
SBAS and ISBAS is being undertaken to verify if KB
can improve the suitability for radar target idéatition of
those lithologies in the region of Homs that weoirid
poorly covered by SBAS solutions. In this regarbe t
scarcity of man-made structures and predominandeaced
to cultivated soil in these areas serve as a medns
understanding whether the geological setting Hasneficial
or detrimental effect on the identification of mimming
targets.

4. CONCLUSIONS

Our analysis of the pixel spatial distribution iefed from
regional-scale SBAS processing clearly shows tlferdint
behaviour of the two dominant lithologies in thgiom of
Homs. Filtering out pixels associated with the wrlfabric
of Homs and surrounding villages, it is apparenat th
limestone and marl units are less prone to geneaddterent
pixels than the basalt units in the north-west.sTimding
reveals an effect of local geology and its surfacephology
on the identification of coherent pixels selectediny the
SBAS chain.

The impact of this type of research is two-foddpriori
assessment of the suitability of the differentditgies and
land cover types to generate SBAS pixels allowstas
anticipate reliably the performance achievable witle
interferometric processing over certain classes lasfd
cover/land use and geology units.

Such a comprehensive picture of the pixel spatiafj] A Sowter

distribution can be also used as a baseline envieon
characterization to compare with pixel densiti@sfrSBAS
processing of newly acquired satellite time seridéth

specific regard to Syria, this type of analysis migupport
studies of landscape changes not only due to envieotal
impacts of natural processes, but also of anthrepicg
alteration during conflicts [9].
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