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AUTOMATIC THRESHOLD SELECTION

Two sets of classifications with different parameters for the first and the second
image are performed, results are compared according to m function.
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PROBLEMS AND CHALENGES IN AGRICULTURE AND WATER
MANAGEMENT IN SERBIA

WATERLOGGING
(INLAND EXCESS WATER FLOODS)

DROUGHTS

= Lack of continuous records about past occurrences and damages
= No strategic measures for data collection or mitigation

= Data is inonsistent

= Not available in real time

= Lack of quality contol

= Spatial distribution of measurement stations not sufficient



ADRESSING THE PROBLEMS USING REMOTE SENSING
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WATER SHONTAGE HAZARD AND ADAPTIVE WATER NTHE SEGON

PARTNER INSTITUTIONS:

University of Szeged, Department of Physical Geography and Geoinformatics
University of Novi Sad, Faculty of Sclence

University of Novi Sad, Faculty of Technical Science

Lower Tisza Water Directorate

Duration of the project:2013-2014

METHODS AND RESULTS:

- Soil moisture measurement network

Hungary
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PLANNED PROJECT

Improvement of drought and excess water monitoring for supporting water management and
mitigation of risks related to extreme weather conditions

PARTNER INSTITUTIONS:

University of Szeged, Department of Physical Geography and Geoinformatics
University of Novi Sad, Faculty of Science

University of Novi Sad, Faculty of Agriculture

Lower Tisza Water Directorate

Public Water Management Company Vode Vojvodine

DURATION OF THE PROJECT: october 2017 — october 2019
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v CROP AND VEGETATION MONITORING
Multi-spectral, multi temporal remote sensing (SENTINEL 1 & 2) combined with in

situ measurements with portable instruments and very high resolution UAV images are applied
for mapping phenological and productivity anomalies of different vegetation and crop types in

response to extreme water conditions.
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v'ASSESSING IMPACTS OF LAND USE CHANGE AND LAND USE INTENSITY

Landscape metrics based on historical maps, archive and recent satellite and aerial images,
regional land cover products and population density changes will be jointly assessed to reveal

how land-use changes and associated pressures influence catchment exposure to drought and
excess water hazard.



Assessment of various satellite band
combinations and resolution for crop
classification accuracy
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Project aim:

demonstration the benefit of the &«‘j \Qj
Sentinel-2 mission for agriculture R
across a range of crops and —~
agricultural practices; &

to provide the international user £S5
community with validated algorithms =omasa
and an open source processing

system to process Sentinel-2 data in an
operational way for EO products %
relevant for crop monitoring
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Best sensors and bands combination

Combination Overall Accuracy, %
Satellite data:

v’ 4 Sentinel-2 scenes  $2 +18 78.6
v’ 21 Sentinel-1 scenes S2 + L8 without blue 76.9
v’ 2 Landsat-8 scenes  pands
Ground data:

v’ 728 ground samples <1 10m
(train and test sets)

S110m +S2 10m 79.4




LANDCOVER CHANGES VS EROSION RATE IN UPPER BREGALNICA CATCHMENT (REPUBLIC OF MACEDONIA)

il lvica Milevski

Introduction
Soil erosion is one of the greatest environmental and agricu Itm;f‘ﬁiéglléym‘éaih\fﬁ'e h‘e";;;t;l‘?tlzcalfw/l‘;cueadonla (25713
kmz; 2,1 million inhabitants). The cause of that are the very suitable natural factors (geology, slopes, climate, land
cover), part of them (especially land cover) highly changed by human impact. There are several “hot spot” regions
strongly affected with erosion and one of them is the upper part of Bregalnica catchment, upstream of Kalimanci
dam (1126,1 km?2).

Processes of soil erosion and sediment transport are strongly influenced by land use changes so the modelling of
land use changes is important with respect to the simulation of soil degradation and its on-site and off-site
consequences (Wang et al., 2012). The results from our research in the upperBregalnica catchment shows that
even relatively minor land use changes had a significant effect on regional soil erosion rates and sediment transport
to rivers. Most severe cases are recorded after Ia[ge for €811 2007, when reforested area giie t'Jurn outand

transformed to pastures.
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Fig. 3: CLC comparisons of the upper Bregalnica catchmentbetween 2000 and 2012. The most noticeable change
is inside the black rectangle where coniferous forests are transformed in pastures after the forest fires in 2007.
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A% the land cover is” very |mponantfac oF Tof SOl eT0 n "t is includedin the most (empirical) models of erosion rate
assessment. In Macedonia, as well as in other countries in the region, the estimation of average soil erosion potential
and sediment yield is generally achieved with Erosion Potential Model (EPM, Gavrilovi¢ 1972). The model is in form:
Wy=T-H-3.14 - sqrtZ3 - f, where: W is average annualsoil erosion in m3; T is temperature coefficient in form: T =
(0.1-t+ 0.1)0.5, where tis mean annual air temperature; H is mean annual precipitation in mm; Z is erosion coefficient
ranging from 0.1 to 1.5 and over; and fis study area in km2. GIS-calibrated coefficient Z is calculated from the equation:
Z=sqrt(Y)*@*((X*a+@)*log(a+1)+sqrt(a/57.3)), where Y is soil/rock erodibility, X*a is land cover index (from CLC or
satellite imagery) and ¢ is index of visible erosion processes (from the red band of Landsatimagery);(Milevski, 2015).

According to the GIS-based model, coefficient Z (erosion risk) significantly decreased between 1977 and 2016 (from
0.54 to 0.43; Fig. 6). Also, the average soil erosion rate of about 925 m3/kmz/y in 1977, decreasedto 725 m3/kmzly in
2016, which is still very high value (0.72 mm/y). To note that these results are confirmed by measurement of the deposition
in the Kalimanci reservoir.

However agide of neneral trend in the catchment there are even come emaller areas with increased erncinn esneciall

Fig. 5: Short-term land cover changesin the study area as a resultof forestfires followed by partial reforestationand
revegetation. From GE Professional historicalimagery, approach. 10.06.2017.
Conclusion
The results show that the erosion rate in the upper Bregalnica catchmentis highly dependenton land cover. As
dense s the vegetation, erosion rate decrease and vice-versa. However, the relation is notso simple as the models
indicate. Aside from relatively “static” factors like topography (altitude, slopes, aspects), there is a strong influence of
changing climate mostly through precipitation regime with frequentoccurrence of heavy rains. Also, in the latest
decades, numerous hot waves were recorded, which are correlated with increased forest fire occurrences (2000,
20N7 2012\ Enrtharmnra ranciic data chnwe dramatic darclina nf lncal rurg| popl_”ationv especia”y in “active age"'
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Bregalnicacatchmentbetween 1977and 2016.
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Soil erosion is one of the greatest environmental and agricultural probléms in the Republic of Macedonia (25713
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cover), part of them (especially land cover) highly changed by human impact. There are several “hot spot” regions
strongly affected with erosion and one of them is the upper part of Bregalnica catchment, upstream of Kalimanci
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Fig. 3: CLC comparisons of the upper Bregalnica catchmentbetween 2000 and 2012. The most noticeable change
is inside the black rectangle where coniferous forests are transformed in pastures after the forest fires in 2007.
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As the land cover is very important factor for soil erosion, 1t is includedin the most (empirical) models of erosion rate
assessment. In Macedonia, as well as in other countries in the region, the estimation of average soil erosion potential
and sediment yield is generally achieved with Erosion Potential Model (EPM, Gavrilovié 1972). The model is in form:
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ranging from 0.1 to 1.5 and over; and fis study area in km2. GIS-calibrated coefficient Z is calculated from the equation:
Z=sqrt(Y)*e*((X*a+@)*log(a+1)+sqrt(a/57.3)), where Y is soil/rock erodibility, X*a is land cover index (from CLC or
satellite imagery) and ¢ is index of visible erosion processes (from the red band of Landsat imagery);(Milevski, 2015).
According to the GIS-based model, coefficient Z (erosion risk) significantly decreased between 1977 and 2016 (from
0.54 to 0.43; Fig. 6). Also, the average soil erosion rate of about 925 m3/kmz/y in 1977, decreasedto 725 m3/kmzly in
2016, which is still very high value (0.72 mm/y). To note that these results are confirmed by measurement of the deposition
in the Kalimanci reservoir.
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Fig. 5: Short-term land cover changesin the study area as a resultof forestfires followed by partial reforestationand
revegetation. From GE Professional historicalimagery, approach. 10.06.2017.
Conclusion

The results show that the erosion rate in the upper Bregalnica catchmentis highly dependenton land cover. As
dense s the vegetation, erosion rate decrease and vice-versa. However, the relation is notso simple as the models
indicate. Aside from relatively “static” factors like topography (altitude, slopes, aspects), there is a strong influence of
changing climate mostly through precipitation regime with frequentoccurrence of heavy rains. Also, in the latest
decades, numerous hot waves were recorded, which are correlated with increased forest fire occurrences (2000,
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is inside the black rectangle where coniferous forests are transformed in pastures after the forest fires in 2007.
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LANDCOVER CHANGES VS EROSION RATE IN UPPER BREGALNICA CATCHMENT (REPUBLIC OF MACEDONIA)

) o X Intmduc“on University Ss. eril and Methodius (Republic of MacedoniaS’:
Soil erosion is one of the greatest environmental and agricultural probléms in the Republic of Macedonia (25713

kmz; 2,1 million inhabitants). The cause of that are the very suitable natural factors (geology, slopes, climate, land
cover), part of them (especially land cover) highly changed by human impact. There are several “hot spot” regions
strongly affected with erosion and one of them is the upper part of Bregalnica catchment, upstream of Kalimanci
dam (1126,1 km?2).

Processes of soil erosion and sediment transport are strongly influenced by land use changes so the modelling of
land use changes is important with respect to the simulation of soil degradation and its on-site and off-site
consequences (Wang et al., 2012). The results from our research in the upperBregalnica catchment shows that
even relatively minor land use changes had a significant effect on regional soil erosion rates and sediment transport
torivers. Most severe cases are recorded after large for, il 2007, when reforested area e burn out and
transformed to pastures. o = E

AL

g
o y -, ‘\u .
Fig. 1: Geographic location and map of L N ]
study area — L Dimem— -}

Changes of land cover in upper Bregalnica catchment
Aside from suitable natural wm' 2w g‘% LANOSAY 8, 2018
factors, very significantinfluence . - B, -""‘: —
on soil erosion increase in the & \ Lo 3
catchment have the high human y
impact on the land cover. Only in
the latest century, this area was
under deforestation (between
the Balkan wars, WW1and
WWII), then significant
reforestation (between 1960-ties
and 1980-ties) accompanied with
abandoning of arable land (with
migration to the cities), and
frequenNostlisrgmitetite catchmentbetween June 1977 and June 2016, calculated from Landsat 2 and
deeadsat 8 imagery with SAGA GIS v4.1.
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Fig. 3: CLC comparisons of the upper Bregalnica catchmentbetween 2000 and 2012. The most noticeable change
is inside the black rectangle where coniferous forests are transformed in pastures after the forest fires in 2007.

lvica Milevski
Lsiation: of é@E%ﬁR;‘/.%%J?@R&%@%}%&W rate

As the land cover is very important factor for soil erosion, 1t is includedin the most (empirical) models of erosion rate
assessment. In Macedonia, as well as in other countries in the region, the estimation of average soil erosion potential
and sediment yield is generally achieved with Erosion Potential Model (EPM, Gavrilovié 1972). The model is in form:
Wy=T-H-3.14 - sqrtZ3 - f, where: W is average annualsoil erosion in m3; T is temperature coefficient in form: T =
(0.1-t+ 0.1)0.5, where tis mean annual air temperature; H is mean annual precipitation in mm; Z is erosion coefficient
ranging from 0.1 to 1.5 and over; and fis study area in km2. GIS-calibrated coefficient Z is calculated from the equation:
Z=sqrt(Y)*e*((X*a+@)*log(a+1)+sqrt(a/57.3)), where Y is soil/rock erodibility, X*a is land cover index (from CLC or
satellite imagery) and ¢ is index of visible erosion processes (from the red band of Landsat imagery);(Milevski, 2015).
According to the GIS-based model, coefficient Z (erosion risk) significantly decreased between 1977 and 2016 (from
0.54 to 0.43; Fig. 6). Also, the average soil erosion rate of about 925 m3/kmz/y in 1977, decreasedto 725 m3/kmzfy in
2016, which is still very high value (0.72 mm/y). To note that these results are confirmed by measurement of the deposition
in the Kalimanci reservoir.

However agide of neneral trend in the catchment there are even come emaller areas with increased ernsinn esneciall

Fig. 5: Short-term land cover changesin the study area as a resultof forestfires followed by partial reforestationand
revegetation. From GE Professional historicalimagery, approach. 10.06.2017.
Conclusion

The results show that the erosion rate in the upper Bregalnica catchmentis highly dependenton land cover. As
dense s the vegetation, erosion rate decrease and vice-versa. However, the relation is notso simple as the models
indicate. Aside from relatively “static” factors like topography (altitude, slopes, aspects), there is a strong influence of
changing climate mostly through precipitation regime with frequentoccurrence of heavy rains. Also, in the latest
decades, numerous hot waves were recorded, which are correlated with increased forest fire occurrences (2000,
2007 9N19\ Enrtharmara ranciie data chawe dramatic darlina nf Ineal nirg| population, especially in “active age”.

‘or acceptable erosion assessment, land
Snssss sess 1

LCC) must be calculated and scaled with

is Corine Land Cover (starting from 1990 or
Jally there are some inaccuracies of land

ses in CLC2000 and CLC2006 thathave been
or the area of Macedonia, and which must be
account (or corrected with Landsat). Earlier
Fig. 6: Change ofland covervs erosionrate (coeff.Z) in the upper 1970-ties) ?ai:]uemmcmssmw).
Bregalnicacatchmentbetween 1977and 2016.
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*SENTINEL-2 FOR AGRICULTURE"

(Sen2agri) —Brice Mora

* Project stems from user consultations organised by ESA in 2012-2014

* Flexible algorithm to adapt to different croplands

* A system designed to run in an automated near real time (and off line) mode to
deliver agricultural products as satellite images are ingested

( Sen-2Agii )
operational Son-2 Agri orchestrator
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Demonstration at Natiogatand LocalTeve

Brice More
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Hrvatska zaklada
Za znanost

Vegetation detection
using video data

Luka Rumora’), Mario Miler?), Damir Medak'?,

lvan Majié¢?), Ivan Pilas®®
(1) University of Zagreb, Faculty of Geodesy
(2) Department of Infrastructure Engineering, The University of Melbourne
(2) Croatian Forest Research Institute, Jastrebarsko

SCERIN-5 Capacity Building Workshop (CBW)
Pecs, Slovakia 19-23 June, 2017
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Viadimir Starodubtsev

Land cover change in river deltas under
anthropogenic pressure

Black Sea

Detbent. !
Ly \ Leesruon

. A A!tlnkay: Yusorvolt

20141101

Land 1985.11.13 [ 2014.08.31 | 2015.10.05
Water area 5566 3617 3248
Swamp land 6317 8440 7814
Wet meadow 14516 11995 11835
Arable,
grassland, 25379 27725 28880
forest
Total, ha 51778 51777 51777




Recommended for future study: Land cover change in deltas of Central
Asia and Caspian basin
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Overview of changes in land use and Iand cover |
in Eastern Europe #7.°

Jan Feranec’, Tomas Soukup?, Gregory N. Taff . Premysl Stych®, Ivan Bicik®
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Trend of Land Cover Changes in Eastern Europe 1990-2012
LCFE - Extensification of Agriculture

Comparison of LCFE intensities in periods 2000-2006 and 2006-2012
with respect to reference intensity in period 1950-2000 (average intensity by 13 EECs countries)

- Increasing trend - Artificial surfaces
- Decreasing trend D Green landscape
I vied trend 70% of pasture, forest and natural

land in @ 5km neighbourhood
(¢) GISAT, 2017




SCERIN-5, Pecs, Hungary, June 20-23, 2017
Mapping urban green spaces based on Sentinel-2A

satellite imagery

Rumiana Vatseva
National Institute of Geophysics, Geodesy and Geography - Bulgarian Academy of Sciences

» to investigate and map the spatial
distribution of urban green spaces (UGS) in
Sofia, Bulgaria using Sentinel-2A (S2A)
satellite image (acquired 28th August 2015)
by implementing various spatial analysis
techniques.

»S2A is downloaded from Copernicus
Sentinels Scientific Data Hub
(https://scihub.copernicus.eu/dhus/).

»The image is orthorectified and

radiometrically corrected (processing level
1C).

»The S2A data processing and classification
were performed using ESA SNAP 3.0 & ESRI
ArcGlIS 10.3.




SCERIN-5, Pecs, Hungary, June 20-23, 2017

Methods
1. Automatic land cover classification and extraction of UGS
polygons

2. Manual classification of UGS polygons - 15 classes:
1. Urban forest
2. Cultivated park

Q 25 5 km
A l

| TR TN W T Y TR S Y

Class Tree Tree cover
UGS area cover ercentage Class abundance
Class (ha) area P (%) & (%)
(ha) 0
1 706.33 614.15 86.9 7.8
2 316.55 152.53 48.2 3.5
3 155.87 79.76 51.2 1.7
4 166.45 35.39 21.3 1.8
5 125.56 73.20 58.3 1.4
6 1716.08 388.56 22.6 19.1
7 2424.41 651.35 26.9 26.9
8 292.07 101.34 34.7 3.2




