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Abstract

Remote sensing has the potential of improving our ability to monitoring and mapping pasture
degradation. The article investigated and mapped the current status of pastures based remotely
sensed data. Erosion-sensitive areas have also been identified. Digital Elevation Models and
Sentinel-2 imageries have been used for research. Normalized difference vegetation index (NDVI),
ratio vegetation index (RVI) and enhanced vegetation index (EVI) was calculated and mapped based
on the Sentinel imageries for determine the level of erosion.
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Introduction

Grasslands, including sown pasture and rangeland, are among the largest ecosystems in the
world and contribute to the livelihoods of more than 800 million people. They are a source of goods
and services such as food and forage, energy and wildlife habitat, and also provide carbon and water
storage and watershed protection for many major river systems. Grasslands are important for in situ
conservation of genetic resources (FAO). Using FAQO’s data and definition, it is possible to estimate
the world area of Pasture and Fodder Crops at 3.5 billion ha in 2000, representing 26% of the world
land area and 70% of the world agricultural area [10].

Using FAQ’s data and definition, it is possible to estimate the world area of Pasture and Fodder
Crops at 3.5 billion ha in 2000, representing 26% of the world land area and 70% of the world
agricultural area [11].

The Ministry of Agriculture of Azerbaijan Republic estimates that, there are 3123417 ha
pastures in Azerbaijan. There are including 1101668 ha winter, 547476 ha summer and 1474273 ha
common village pastures [8]. There are the following problems in managing these pastures:
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1. Absence of centralized management system

Lack of maps and databases reflecting the current condition of pasture areas

3. Deficiencies in - protection of user’s rights, fulfillment of parties obligations, getting
and using pasture areas on destination

4. Non-protection of natural feed sources and failure to take measures for their
improvement

5. Poor feed availability due to non-improvement of pastures

6. Lack of a special fund for improvement and management of effective pasture

7. Poor development of intensive animal husbandry

N

The presence of such problems has a significant impact on pasture biodiversity. Two projects
has implemented on pasture biodiversity conservation in Azerbaijan. First project is “Grassland extent
and condition mapping in Azerbaijan” (GRAZE) funded by the Integrated Biodiversity Management
Programme (IBIS) of GIZ in Azerbaijan [3]. Second project is SenSPa - Sentinels for Sustainable
Pasture Management funded by European Space Agency and GIZ in Azerbaijan [4].

For the last decades, ‘remote sensing’ has offered new perspectives to complete the work in
progress, taking advantage of the different spatial and temporal resolutions provided by different sensors.
For the last decades, ‘remote sensing’ has offered new perspectives to complete the work in progress,
taking advantage of the different spatial and temporal resolutions provided by different sensors.

For the last decades, ‘remote sensing’ has offered new perspectives to complete the work in
progress, taking advantage of the different spatial and temporal resolutions provided by different
sensors [2]. Generally, multispectral satellite imagery is an indispensable tool for monitoring
biodiversity.

Study area

The study area is summer pastures located in the territory of Gusar region of Azerbaijan. These
pastures are affected intensely anthropogenic impact. Particularly, tourism and livestock are
predominant.

Methods and materials

The study used the imageries of the Sentinel-2 satellite, DEM (created in 2016, during
orthophoto production), and the results of previous projects (Graze and SenSPa).

Vegetation indices obtained from remote sensing based canopies are quite simple and effective
algorithms for quantitative and qualitative evaluations of vegetation cover, vigor, and growth
dynamics, among other applications [5]. These indices have been widely implemented within remote
sensing applications using Sentinel-2 data. B2 (blue), B4 (red) and B8 (near infrared-NIR) bands of
imageries of Sentinel-2 satellite were used for the study.

It presents a study carried out to identify relationships between indicators of grassland functions
and NDVI, which is estimated through analysis of satellite images to give an indication of
“greenness”. The premise is that NDVI is an indicator of vegetation health, because degradation of
ecosystem vegetation, or a decrease in green, would be reflected in a decrease in NDVI value.
Therefore, if a relationship between the quantity of an indicator — aerial biomass — in various forest
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ecosystems and the NDVI can be identified, processes of degradation can be monitored [11]. Because
plants use as a source of energy in the process of photosynthesis so absorb solar radiation in the
photosynthetically active radiation spectral region.

Considering these, the NDVI1 of the study area was established (1).

B8-B4 (1)
B8+ B4

NDVI =

Take into consideration of seasonal influences, NDW!Is were established for different months
of the year.

As NDVI is the most widely used [1], it has been picked to explore the effect of hail protection,
and as the reference index to compare accuracy and sensitivity concerning LAI against the other Vls
chosen. On account of its reputed lack of sensitivity at high LAI [6] and susceptibility to soil noise
[7], indices derived from NDVI have been included for comparison to overcome both these
shortcomings. RVI, an earlier ratio index known for its sensitivity, has also been included.

rvi = B8 (2)
B4

EVI has been found useful in improving linearity with biophysical vegetation properties and in
reducing saturation effects found in densely vegetated surfaces, commonly encountered in the NDVI.
However, EVI requires a blue band and is sensitive to variations in blue band reflectance, which limits
consistency of EVI across different sensors [9]. The EVI was developed to optimize the vegetation
signal with improved sensitivity in high biomass regions and improved vegetation monitoring through
a de-coupling of the canopy background signal and a reduction in atmosphere influences:

(NIR —RED) (3)

EVI =G* ~ ~
(B8+C,*B4-C,*B2+L)

where the coefficients adopted in the EV1 algorithm are, L=1, C1=6, C2=7.5, and G (gain factor) =2.5.
Each three vegetation indices were calculated, mapped and classified in 4 classes. The
combination of the three vegetation indices provides comprehensive information on grass canopy.
The study revealed that the level of the erosion depends from slope inclination. Therefore, the
inclination rate of the slopes was take into consideration. The relationship between grass density and
inclination to identify erosion-sensitive locations is defined as the table. The relationship between
grass density and slope inclination at the happen of erosion is defined as the table (Table 1).

Table 1. Weighted Overlay by vegetation indices (V1) and slope inclination (SI)

c doergf;gze(;y Degraded db’?éle Durable
Si <10 <10 <10 <10
VI <0.2 0.20-0.25 >0.35 0.35-0.40
Sl 10-30 10-30 10-30 10-30
VI 0.20-0.25 0.25-0.30 0.35-0.40 0.40-0.45
Sl 30-60 30-60 30-60 30-60
VI 0.25-0.30 0.30-0.35 0.40-0.45 0.45-0.50
Si > 60 > 60 > 60 > 60
VI 0.30-0.35 0.35-0.40 0.45-0.50 > 0.50
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Vegetation indeces, slope inclination, LULC and test data were processed according to the
methodology in table and figure (Tab. 1 and fig. 1).

Sentinel-2 data

NDVI, RVI, EVI

Classification Pasture mask

Weighted Overlay

Test data Degradation assessment &
classification

Reclassify

Export map

Fig. 1. Description of methodology

Results of study show that durable area of common area is less than 50% (Fig. 2).

Eroslon level
W Comgletely degraded

B Degraced
[0 Less durable
. Durable

Fig. 2. Fragment of erosion level map
Detailed analysis of results show that we can apply the methodology to all summer pastures.
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is

Result

The results of the study suggest that the environmental condition of the area under consideration
unsatisfactory. Study area: 46% durable, 22% is less durable, 19% degraded and 13% are

completely degraded. This kind of study is needed to protect biodiversity and develop livestock.
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Firidun Tagiyev, Orsad Yasar, Bohruz Nuriyev, izzot Talibov
Azorbaycan Respublikasi Kond Tosoarriifati Nazirliyi

Yay otlaglarinin dayamqh istifads edilmasi G¢tin monitoring va xaritalasdirilma
Xilasa

Masafadon zondlama otlaglarin deQradasiyasinin monitoringi va Xaritalasdirilmasi prosesinda

bizim imkanlaruimizi artirmaq potensialina malikdir. Maqalada masafadon zondlama malumatlar
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asasinda otlaglarin hazirki vaziyyati arasdrilmis va Xoritologdirilmigdir. Hamginin tadgigatda
eroziyaya hassas bolgalor do miayyon edilmisdir. Tadqigatda ragamsal ylksalis modellori Vo
Sentinel-2 peyk tasvirlari asas verilanlor kimi istifada edilmisdir. Sentinel tasvirlari asasinda tadgigat
arazisinin eroziya saviyyasini miayyanlosdirmak tGgln bitki ortliyliniin normalasdirilmis forq indeksi
(NDVI), rasional bitki 6rtiyu indeksi (RVI) va inkisaf etdirilmis bitki indeksi (EVI) hesablanmis va
Xoritalonmisdir.

Acar sozlar: otlaglar, biomixtaliflik, eroziya, otarma, Landsat, DEM, masafadan zondlama,
NDVI, RVI, EVI.

Oupunyn Tarues, Apwaj SAmap, baxpys Hypues, U33er Tanu6os

MunucteperBo Cenbekoro Xo3zsiictBa Azepoaiixanckoil PecriyOnmku
MoOHHMTOPHHT U KAPTUPOBAHMeE JIsl YCTOHYMBOIO HCII0Ib30BAHUSA JIETHUX NACTOUII
Pestome

Jucmanyuonnoe 30HOUpPOBAHUE MOJCEM PACUUPUMD HAWU B803MONCHOCHU 6 Npoyecce
MOHUMOPUH2A U KapmupoBanus decpadayuu nacmouw. B cmamve uccnedyemes u omoopadxcaemces
meKyujee COCmMosHUe naAcmouwj Ha OCHO8e OAHHBIX OUCMAHYUOHHO2O 30HOUposanus. B xooe
uccne008aHuss maxdice OblLIU BblAGIEHbl PALIOHbI, YYECMEUmebhble K 3po3uu. B xauecmee Oazosvix
OGHHBIX 8 UCCTIe008AHUU UCNONL30BANUCH YUPPOBble MOOeU BCNILIMUSA U CHYMHUKOBble CHUMKU
Sentinel-2. /s onpedenenus yposus sposuu paiiona ucciedosanus na ochose onucanuil Sentinel 6vlia
paccuumana u HaHeceHa Ha Kapmy WHICKC HOPMAaIW30BaHHOW pasHocTH pactutenbHoctd (NDVI),
PAaIMOHATIBHOTO MHAEKCA pacTUTeNnbHOCTH (RVI) u pacmmpeHHoro unaekca pacrureiasHoct (EVI).

Knrwueevie cnosa: nacmoébuwa, buopasnoobpasue, 3posus, evinac ckoma, Landsat, DEM,
oucmanyuonnoe 3onouposanue, NDVI, RVI, EV1.
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