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Tab. 1 Overview of surveyed areas, its location and areas derived from satellite images Landsat 8 (L8)
and Sentinel 2 (S2) in 2013 and 2018 and the cadastre of the Czech Republic (CR) in 2019.

_ _ Des!gnation 2013 L8 2018 L8 2018 S2 Cadastre of the
Designation of areas of highways CR [m?2.10*

g ohways  r2109  [m2109  [m2109] e
I. Zdiby, Klecany D8 447 56.1 80.9 -
II. Zéapy, Brandys nad D10 -
Labem 62.7 102.5 116.2
111 Sestajovice, Mochov D11 114.8 217.7 233.2 221.8
IV. Prithonice, Cestlice D1 202.0 323.9 307.1 -
V. Miro$ovice, Pysely 1/3 4.1 18.1 21.3 -
VL. Sttedokluky D7 42.7 113.3 82.6 -
VII. Hostivice, Jene¢ D6 57.0 109 108.1 100.1
VIII. Rudna D5 74 85.9 82.9 -
Total square — Praha- -
East 428.3 718.4 758.7
Total square — Praha- -
West 173.6 308.2 273.5
Total 602.0 1026.6 1032.2 -

Tab. 2 Increase of logistics centres in surveyed areas derived from Landsat 8 images (L8 /L8 — 2013

vs. 2018) and L8 and Sentinel 2 images (L8 / S2 — 2013 vs. 2018) and its relative expression.

. : Increase of  Increase of LC Increase in % Increase in %
Designation of areas LC [m2.104 [m2._104] Landsat 8 Sentinel 2
Landsat 8 Sentinel 2

. Zdiby, Klecany 11.3 36.1 4 11
1. Zapy, Brandys nad Labem 39.9 53.5 14 16
I11. Sestajovice, Mochov 102.9 118.3 35 36
IV. Prithonice, Cestlice 121.9 105.1 42 32
V. MiroSovice, Pysely 14.0 17.2 5 5
VI. Stiedokluky 70.7 39.9 52 40
VII. Hostivice, Jene¢ 52.0 51.1 39 o1
VIIL Rudna 12.0 8.9 9 9
Total square — Praha-East 290.0 330.4 100 100
Total square — Praha-West 134.6 99.9 100 100
Total 424.6 430.3 - -




w 7" TAE 2019
4 17 - 20 September 2019, Prague, Czech Republic

@}k

[T Arable land

[T Forest land

[ | Built-up area

I water area

B Logistics centres

District Prague - East

[ District Prague - West

VIIl. designation of
surveyed areas

5 10 km

Fig. 1 Surveyed areas based on Landsat 8 images supervised classification in the year 2013.

The highest increase of logistics centres square was detected in the areas: VI. (Stfedokluky) and VII.
(Hostivice, Jene¢) in Prague — West district, and then in areas 1. (Sestajovice, Mochov) and IV. (Priiho-
nice, Cestlice) in Prague — East district. On the contrary the lowest increase was found in areas: V.
(MiroSovice, Pysely in Prague — West district) and VIII. (Rudna in Prague — West district) (see Table 1,
2 and Fig. 1, 2).

The results showed that the built-up square of logistics centres differs on the base of satellite images
used for this comparison. The satellite images (S2 and L8) used in this study had medium spatial reso-
lution of 10 and 30 m per pixel. This spatial resolution seems to be sufficient and in many case standard
for land cover classification and change detection and can provide consistent and repeatable measure-
ments at an appropriate spatial scale (Verbesselt et al., 2010; Wulder et al., 2008). Nevertheless, the
obtained results found out that the spatial resolution of L8 images were too coarse for the detection of
smaller buildings. The calculation carried out in the cadastre of the Czech Republic for areas Ill. and
VII. showed that the better spatial resolution of Sentinel 2 image can exacerbate the image classification
for the right object detection. The advantage of using these satellite systems seems to be revisit period
(8 days with multiple Landsat sensors in orbit, and 3 days for Sentinel 2) and wide spatial coverage (185
km for Landsat and 290 km for Sentinel 2 field of view). The availability of many images increase the
chance of cloud-free data (Gdomez et al. 2016). That is why it was possible to find two images from
different source for almost the same date (13.5. 2013 and 15.5.2018) for this study. Supervised classifi-
cation with subjectively setting of the classes enables to enhance possibilities how to identify land cover
types one by one (Chen et al. 2014). This should minimize effects of spectral confusion among land
cover classes as in our study. However, the areas surveyed in this study were selected with the aim to
identify the logistics centres only on the base of spectral characteristics of detected land cover. Some-
times it can be very difficult to differ the land cover as iron roof and bare soil or concrete surface. In
this case should help collection of training samples due the supervised classification workflow. Accu-
racy of those classification increase by using of many accurate inputs for example from cadastre infor-
mation, land use / land cover application. This statement is in accordance with Gomez et al., (2016) who
recommend supervised classification, machine learning or ensemble algorithms for more accurate and
efficient classification.
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Fig. 2 Surveyed areas based on Sentinel 2 image supervised classification in 2018.

The Fig. 2 showed that the logistics sprawl in the Prague’s suburban areas is at the expense of agricul-
tural land. This fact can exacerbate the quality of life how it is described in the study of Patino & Dugue
(2013). Remote sensing can be one of very powerful and efficient tool for the evaluating of life quality
together with information from situ. The challenge for the further work, focused on this topic, can derive
other various indices describing social and economic dimensions and the environmental aspects of the
suburban areas.

CONCLUSIONS

This paper found out and proved that the satellite remote sensing is powerful and efficient tool to detect
and evaluate changes within suburban and urban areas. The carried out research illustrates that freely
accessible satellite images from Landsat 8 and Sentinel 2 (with medium spatial resolution), can provide
sufficiently precise information about logistics sprawl and they can be used for its quantitative evalua-
tion. The eight logistics areas alongside of highways were surveyed in the districts Prague-East and
Prague-West. The satellite images from the year 2013 and 2018 were analysed with the aim to get an
evidence of the logistics centres sprawl. These procedures were carried out with the support of super-
vised classification of satellite images and they were compared with information from the cadastre of
the Czech Republic. The highest increase of build-up square of logistics centres was determined in the
areas “Stiedokluky” and “Hostivice, Jene&” in district Prague-West and then in areas “Sestajovice, Mo-
chov” and “Prithonice, Cestlice” in district Prague-East. The build-up square of logistics centres en-
larged about 300.10* (m?) in district Prague — East and 100 .10* (m?) in district Prague-West from the
year 2013 to 2018. This total “land take” place at the expense of high quality agricultural land. This fact
points out to a low agricultural land preservation that should be paid more attention.
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