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Section 3. Efficient use of water and land resourck&s)d reclamation.
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it smMimdd. r1j%¥dudls etHdr & toj mMkmse dO ¢ ¢j jotsy
SftejHjdvjls dzj sBRBHJBEMS! fsorh jdgdw oBHEGEE]f
dmfsdz LsoOdzed) o jtorndesMisder = d YSHL J B = otSH
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ftso jtorndetsMisdgr | otHT, fBHL jdider j otsHT , tstetsh jdadJ,

AGRICULTURAL WATER SUPPLY IN THE CONDITIONS OF WATER
RESOURCE DEFICIENCY

Kizyaev B.M., Isaeva S.D.

Abstract. The article considers the problems of using water resources for agricultural water
supply in conditions of climatic changes in Russia. The deficit of water resources in the south of the
European part of the country and in Western Siberia determines theémeedease the water
availability of the regions. The integrated use of surface and groundwater and redistribution of river
flow can become a source of additional water resourd&®® main requirements for the
substantiation of rationale river flokedidribution are defined.

Keywords: agricultural water supplywater availability surface water, groundwater,
irrigation, redistribution of river flow.
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GEOGREPHIC OBJECT BASED IMAGE ANALYSYS AND REMOTE SENSING
IN ENVIRONMENT

Arifjanov A.M:professor of TIIAME; Akmalov Sh:Eassistant of TIAME

Annotation. This article is based on theoretical review. In this article provides discussion
about GEOBIA which started using in Remote Sensing image analysis. Prowitkyg about its
importance, development and other properties. Discussed possibilities of this method. Provided
discussion about results and advantages in using it by scientists. This article gives information about
GEOBIA and its possibilities and perspges using it in science.

Keywords: Geographic Object Based Image Analyze (GEOBIA), Remote Sensing (RS),
Image analyze, satellite, concepts, methods, tools
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Introduction. Geographic Object Based Image Analyze (GEOBIA) method came to
Remote Sensing (RS) 40 years ago. The invention of this method caused many changes in RS
analysis. It has developed from 2000 [2] and this method started to be widely implemented from
that year Because 2000 was the beginning of a new period of the RS satellite, this period is
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characterized by the creation and launching of the Very High Resolution (VHR) satellites.
Development in RS imagery and increasing the resolutions brought the necessigatnoig
programs and analyzing the image information more intelligently. Lang [9] explained the word
Aintelligentlyd in his image analysi s, he sai
good results and qualified analysis. As a result, GBO@ogram and software have developed.

This development can be seen in the share of published scientific articles on this subject by year in
"Scopus" search (Figure 1):
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Figure 1. Scopus review for theme "OBIA" and "GEOBIA" (Source: Scopus 18/01/2016).

According to Blaschke [2], from the second quarter of 2008, all around the world 12
GEOBIA conferencesvere held and published 5 directly articles about it348 articles indirect
identified GEOBIA and wrote 242 full unfinished articles and Internet, Cidenals, Ram and
books. Growing of this degree is increasing year by year, with a growing number of articles about
GEOBIA in several prestigious scientific journals. Based on the arguments above, we can conclude
that GEOBIA started to be important in R&damany scientists have paid attention to this analysis
program for many years.

VHR i mage satellites were the cause of i n
resolution is very high, and number of image pixels gave information about a part ofeébe bj
other middle resolution images one pixel give information about one or many objects. VHR images
analysis need to generate many pixels for the analyzing of objects. And this reason brings to make
mistakes in pixel to pixel analysis. To solve thoséstakes created object based image
segmentation in pixel to pixel analysis software. And it developed step by step and separated from
pixel to pixel method. And it called GEOBIA [2].

Methods and materials. As VHR imagery satellites started operating, a MeOBIA
method appeared among RS analyzing methods. This method based on analyse of image by the
object. As mentioned above the size of the pixel is smaller than the size of the object in these
images, so one object contains number of pixels. Thereforg, foi pixel analyzing start to made
much mistakes and take time. Generalizing the same pixels into one object and analyzing them is
the most convenient way in this case. The name of this process is Segmentation, which is one of the
stages of this methodSEOBIA method consist of several programs and softy@reThe main

target is the use of adequate and automated methodsanlay zi ng 1 magesd® accor
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textural, spatial and topologic features. Another advantage of the use of GEOBIA in RS is accurate
classification of the images and make it available format for GIS.

The main reason of creating modern analyzingg@ms is to increase the accuracy and
decrease the extent of labor and tispend. Creating rulbased classification based on knowledge
by GEOBIA technologies helps us to solve the above mentioned problems. Creation of rule set is
put in force based orcentific conclusions. It is possible to create not only simple rule sets by
using these technologies, but also possible to create the most complicated asthgedtirule sets
with using this method. It exists automatic algorithms for calculations IOEE. Besides, it is
possible to do algorithms by literatures [1].

Scientists focused their main attention on GEOBIA classification in analyzing high
resolution images. Because, higdsolution satellites take images in52resolution, the
visualization ofeach object will be noticeable. In this analysis plays important role not their pixel
properties but other hundreds futures. Especially, the images of WV2 (WorldView2) multi spectral
satellites have many bands and it helps to increase the clarity dénesahalysis. Khin et. al. [7]
had noted in his research, that the accuracy value of the results would be low, if the VHR images
were analysed by pixd¢dased image analysing.

Using GEOBIA in highresolution images increases the clarity of resultsdawleases the
time and resource spend [3]. However, using it in middle aneréswaiution images provides good
results. According to Dao [4], using GEOBIA in MODIS image classifications for{scgke land
cover mapping gives more accurate results. Heeegcan determine the following objects: biomass,
forest cover, rice crop, snow and etc. Dao [4] mapped the rice fields in Cambodia using MODIS
NDVI images. The result was impressive, the average correlation W&35. This result is a better
coefficientfor rice management. Besides, he analysed the Landsat images for flood mapping of this
area. He used eCognition program in his analysis. According to his conclusions, GEOBIA
analysing the lowesolution images gives a positive result, as well. Using tia$ysis on a large
scale in mapping speeds up the analysing process

Results. We observed that GEOBIA analyzing methods has in all modern RS analyzing
programs. The most significant analyzing process is creating an urban drainage system model for
San Clementity, in California State by analyzing the VHR images, which was done by Khin [7].
As we mentioned above, he had used the GEOIBA method in this analysis. He used ERDAS
IMAGE 2013 program for segmenting the images and used the ArcGIS program for clams#fica

GEOBIA has started to be used in the water sector. It is commonly used for classification of
images of agricultural lands and for extracting water bodies. Using GEOBIA for VHR images
analysis spatially developed in water management to identify seteand water bodies.

According to Blaschke [2] scientist used this method for solve such problems in water
management:

- Forest detection;

- Land cover and land use classification;

- Urban landscape structure;

- Water extraction analyses.

Most of thoseresearches had been done by classification of land surface and water objects
extraction:

Chen et. al. [3] used GEOBIA analysis of VHR images for agricultural land change
detection. The conclusion of their research is that change in land use is an irnges@deire and it
IS necessary to analyse it immediately. The present method is efficient and provides a quick
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opportunity of getting data information. Minar and Evans [11] in his work by using this method
determined the geomorphology of the surface ofdgagh. They created a simple segmentation
based method. They did segmentation of the landscape of the earth by land surface morphology,
compared the segmentation methods, and gave some suggestions about increasing the accuracy ir
their research.

Mathieu, Aryal and Chong [10] did objediased classification of ICONS imagery for
mapping largescale vegetation communities in urban areas of Dunedin city in the south island of
New Zealand. Blaschke [1] GEOBIA analysed the RS image for a township close tor&alzbu
Germany. Analysis was held in 2006, and a DN model was created by using this method. It was a
segmentation analysis, scientists showed new possibilities of this method in their scientific works.
As a result of analysis, new maps were created in Gligntts used these maps as a manual in
determining sewage and water collecting places, indicating watering parts. This research was one of
the first steps in geomorphologic mapping.

Kokje and Gao [8] proved that using GEOBIA in integrated analysing of WiHges gives
a positive result by creating an urban land cover classification model for Auckland city. This
analysis was done by eCognition program, classified in details, the accuracy of results were very
high-93%. B. M. J. Ribeiro [13] used a new pragrdnterIMAGE v0.95 in urban land cover,
mapping the Rodoanel Mario Covas Township, situated in Sao Paolo, Spain by WV2 images. But
in this research was not mentioned that it was object or pixel based-amalyzing program. But
the process consists of segntation and classification as in GEOBIA.

Vieira et. al. [16] extracted sugarane f i el ds in Brazil 6s adg
GEOBIA and Data integrated analyzing the RS data. In their research, with using Definiens
Developer program Landsa®image had been segmented, and two classes of plant farms had
been separated out by classifying. The accuracy of the results has been checked with field research,
and it was 93%. According to conclusions of Vieira et. al., it is possible to get a decenhoésult
only in VHR images, but also in HR images by this analysis. Son et. al. [15] dealt with using
GEOBIA in analysing Landsat images for change detection mapping, they mentioned that using this
method helps to get higluality results for longerm changeletection.

Conclution. Ronczyk [14] used eCognition in modeling the urban land cover extraction
objectbased classification for Szekesfehervar city in Hungary, and classified Remote Sensing High
Spatial Resolution images (WV2). According to his conclusiba,urban ecosystem expresses a
wide structural diversity and consequently spectral variability. Thus, we cannot get better results by
using only spectral information in classification processes. In his scientific work, he classified
objectsinimagesby hei r spectral, context and geometric
opportunity to be able to use other information in GEOBIA analysis causes to increase the accuracy
of results.

Phin [12] had used GEOBIA in arid zones in Australia. He createdogical and
geomorphologic maps for Palau and Fiji regions of Australia, using QuickBird images. Other
scientists who had worked in arid areas were G. Duveliller et al [6]. They analysed forest changes
and desertification in Central African countries. Thegvided analysis of Landsat ETM of 10
years data and conducted statistical analysis.

Irina Dronova et. al. [5] used GEOBIA for Central Asia, she did vegetation covers change
analysis around Poyang Lake in China for a low water level year. She madefecatassiof 32 m
resolution RS images of the Poyang lake area (from literature review we know that GEOBIA is
more used for VHR images). More attentive side of this research is: for vegetation cover change
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analysis she created NDVI layer and by analysintisflayer changes she made statistical analysis

of correlation between the water level of the river and vegetation development. We made the same
analysis with much larger resolution MODIS (250 m) images NDVI layers. After this analysis, she
created the MDIS NDVI layers data change for the last 13 years and compared it with different
natural factors.

Gartner et. al. (2014) used GEOBIA, for identification of wood and riparian areas in Afghan
forests which are situated in Xinjiang province of western CHmdhis research they made an
analysis of Quickbird 2 and WorldView 2 images with eCognition software and reached accuracy
results. During literature research, we have found three scientific works about using GEOBIA: 1 in
Central Asia and 2 in China. Wert conclude that GEOBIA analysis is a quite new method for
Central Asia, especially for Uzbekistan. Application of GEOBIA in Uzbekistan will be an
innovation. There are only two research articles globally including the west part of Uzbekistan.
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GEOGREPHIC OBJECT BASED IMAGE ANALYSYS AND ALGORITHM
DESCRIPTION BY USING ECOGNITION
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Annotation. In this article provides discussion about eCognition software which based on
GEOBIA method. Explained its advantages goussibilities according to literature. Step of the
analyses and working principles of this method were lighted. GEOBIA compared with pixel to pixel
methods. This article helps to reader as manual for choosing better one.

Keywords: GEOBIA, eCognition, Pixel Segmentation, Classification, Remote Sensing,
Image analyze, Satellite, Concepts, Methods, Tools.
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Introduction. According to the literatures RS (Remote Sensing) data must be analyzed by a
RS analysis program in order to convert images it to digital format and extract from them the
necessary information. There are two methods in RS analysis programs: Pixel to Pixel Analysis and
GEOBIA (Geographic Object Based Image Analysis). With launching of VHR (Very High
Resolution) image satellites, the GEOBIA analysis method started to usg wid®$ analysis. In
this article we will review the advantages of this method with its systematic construction and
analysis categories in contrast with pixel to pixel analyze method.

Method and materials. Until 2000, with the launching of VHR commercetellites, pixel
to pixel was main analysis method in scientific research. Middle and low resolution images also
helped to develop this method. Because in these images each pixel contains an object or collection
of objects (e.g. MODIS image spectral resian is 250 m, ie 1 pixel covers 62508)nBut spatial
resolution of VHR images are very high (\A2&/multi 2.5m, pan 0.5 m) and the group of many
pixels gives us one object information and analyzing it by pixel to pixel method started to wastes
more timeand made more mistakes. Scientists acro
images by objectsT1]. Thus, they started to use GEOBIA for images analysis. This new method
shows its advantage in the analysis of VHR images and over time it has becompoaanin
analysis method and developed a number of software. And it had been started to be used for HR
(High Resolution) and MR (Middle Resolution) image analysis. Many scientists analytically
compared these two methods in their researches [1].

In Figure 1describes the structure of analysis of these methods. In accordance with the
scientistsd conclusion, GEOBI A has big advant

Because of pixel heterogeneity, mixing of pixels, spectral similarity and object pattern
variability of images the traditional pixel to pixel analysis method has law accuracy. GEOBIA
found the solution for this problem, with this method it is possible to analyze according to pixels
and object properties [9].
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Figure 1. Difference between pixels ar
object (Source: WV2 image of Yangiobc
college, 2012).
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Results.Fi r st i mage which called AVisual i mage
of the object. The visualization was clearly demonstrated in the boundéties object. We did
segmentation this iIimage with AChess Board Se(¢
named Al mage in pixel objectso. Now the Vi suzé
into a thousand of pixels. The boundarieshaf object are uncertain and the visualization of image
is poor. But now this image has partly visual and full pixel information. When we did "Multi
Resolution Segmentation” of this image in the third figure, the visual information of the object
restored.The pixel information is not separated now, it is formed into a pixel group which is
specific to one particular object. As a result we have some homogeneous pixel groups of the object.
Moreover, our segment objects acquired geometric textural and magtyifibrmation like that
(for example: geometric informatiah roads are lines, buildings are squared form, crop fields are
in round form).

It gives more and more analyze possibiliti#sshould be noted that with eCognition it is
possible to analyze imag in both methoddVith GEOBIA method and this software it is possible
to analyze images not only by their pixel features, there are also a number of properties such as
texture or geometric properties which one can use for analysis [7]. According tdK&iasfl]
conclusion, the eCognition software has the following advantages: it is fast, it is accurate, it is
possible to analyze objects according to the different properties of these objects, it is possible to
analyze images without changing the coortieaand it is possible to export the analysed data to
GIS. Because of these advantages it becomes an obligatory utilizable method in RS analysis.

In VHR images together with pixel features, textural, geometric and other futures are also
very important. Infigure 1 one may note the geometric peculiarities of the construction (straight
lines, the smallest object, etc.). These features help to point out the lines of the objects and to
classify them.

The other advantage of eCognition is the possibility to ifjadiferent objects into their
own classes, in order to classify it into one class by their similarity at the end of the research [5].
And it is a cyclic analysing method helping {famealyse the resul{d].

Xiaohe [10] compared pixdlased analysis and objdzased analysis on the basis of
extended scientific research and noted that using ebgseid image analysis is moréeetive for
highr esol uti on i mages. Foeientedneladsiticationzisetioe , mairfi niethed ob b j e
high spatial resolute remote sensingo. So, t b
low and middle resolution images is few.

Conclusion. In eCognition has Object oriented image Classification. This method of
classification was successfully applied to high resolution remote sensing images by many scientists
[6]. Using spatial and spectral information of the images, and analirsésg images by objects
(not by pixels) are the main advantages of this method. An Object based hierarchical Classification
was created by using this method. In this hierarchy an algorithm of classification has been found
from water to urban area. This stdfication was conducted using eCognition 9 software
(http://www.ecognition.com). This commercial software was developed by Definiens
(www.definiens.com) in Munich, Germany [7]. Advantages of this software in comparison with
other software in GEOBIA anadis, have been proven by many scientists. In their scientific
research, they compared Erdas Imagine, ENVI and eCognition software according to their
capabilities. From these programs eCognition software was recommended as a program with
minimum errors anttigh accuracy [3]. It is also confirmed in Ozdemir's doctoral work. In his work
he compared eCognition and Erdas Imagine programs, and gave facts about the advantages and
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disadvantages of this software, as a result of his scientific work he had decigede@ognition in

his analysis [8]. The advantage of using this program is an opportunity to apply over thousand
properties for analysis. These properties are textural, geometric, areal, etc. According to Gianinetto
[2] 50% of RS GEOBIA analysis in the eatific research has been carried out using the eCognition
software. This value represents a big number of scientific works within widely used programs.
Object based image classification involves three steps: (1) Determination of appropriate
segmentation grameters; (2) Feature selection for the classification based on objects; (3) Creation
of classification rule sets or the application of a classification algorithm [11]. Those advantages
made us use GEOBIA in our analysis.
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REMOTE SENSING APPLIED TO WATER AND AGRICULTURAL
MANAGEMENT OF CENTRAL ASIA AND UZBEKISTAN

Ariflanov A.M:professor of TIHAME; Akmalov Sh:-Essistant of THAME

Annotation. In article analized futureg@respectives and resent conditions of using Remote
Sensing (RS) in water and agricultural management of Uzbekistan and Asia. With reading this
article, reader will choose for themselves future research plan for using RS for different sphere of
water and agculture. According conclusion of this article on can say RS in Uzbekistan started to
develop step by step. And it helps to solve different problems of different branches with using
satellite images.

Keywords: Uzbekistan, Space researches, Syrdarya, leand®emote Sensing, Water
management, Water basin, Irrigation, Agriculture.
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Introduction. In Central Asia, including Uzbekistan the use of RS (Remote Sensing)
imagery in water management is passive compared to developed countries. Only low and middle
resolution RS images are generally used in the water management. Widely used software for
analzing them is: Erdas Imagine [1]. In the images with such resolutions it is impossible to identify
water bodies if their width is less than 250 m. For this reason, their usage in water resource
management is not common. But over the last 10 years thisespag been developing gradually.
Nowadays the use of high and very high resolution images and new software for their analysis are
very attractive for scientists in Central Asia [2]. Totally there are 468 scientific works on water
management in Central Asusing RS, 58 of them were done in Uzbekistan ("Scopus") (Figure 1).

Methods and materials. Until 2011 among scientific works which were done in
Uzbekistan, 20 have used MODIS images, 7 of them used Landsat images, 3 of them used SPOT
images and the ressed various low and middle resolution images (Table 1). 80% of the present
work is carried out in the Kharezm, Ferghana region and Karakalpakstan. One scientific work is
carried out in the territory of the Syr Darya region: "Land use classification" napdi two
farming areas.
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Figure 1. Scopus review for theme "Remote sensing in Central Asia" (Source: Scopus

18/01/2016).

Description of carried scientific works in water management using RS in Central Asia:
Platonov et. al. [7] created Water Producyivilapping (WPM) for "G'alaba" farm located in the
Syr Darya basin in Central Asia, using satellite imagery Landsat ETM (Landsat 7) thermal images.
Nezlin [6] created a model of inteonnectedness between rain and NDVI degrees for the Aral Sea
basin. Herehe used RS images from July 1981 to September 2001 of Normalized Difference
Vegetation Index (AVHRR NDVI). Conrad [1] created SEBAL model for Khorezm region by using
RS (MODIS images), GIS and hydrologic models [1].

Edlinger et. al. [3] analyzed the chasgef land use in Kashkadarya agricultural fields of
Uzbekistan. Analyze provided by integrating HR and MR images. They used Landsat MSS and TM
data in 1972/73, 1977, 1987, 1998 and 2009 , and MODIS NVI images.

During the vegetation period dP87%200520062007, scientists analyzed Landsat TM and MSS
images by ArcGIS software, for study the change of biomass and thriving of special plants of Tim

village mountainous area in Karnabschol area, Uzbekistan and created change diagram. Here, they

created a NDVI from Landsat images layers and analyzed the thriving degree of plants by this layer
[8]. Nikanorova (2015) created a "Water distribution” model for the Fergana region by RS MODIS
images and GIS program. Navratil and Wilps (2008) studied theeelerf soil erosion by wind

from the Aral Sea area with using RS SPBimages.

No | Region Publications| Studied areas _Used RS Model/Map Used
images software
NOA
Aral sea Q\(/)l_[l)?g ' Map (water value| Erdas
1 |Karakalpakistan|10 Amudarya ' water class, LU/LC Imagine,
ENVI  SAT,| .
delta, soil erosion) GIS
Landsat,
SPOT,
MODI
(N%VI? DN, SEBAL, Erdas
WUAS, whole ’ HYDRUS 1D )
2 |Kharezm 8 area ASTER, models.  Vegetatio Imagine,
Landsat, mans ’ 9 GIS
SPOTS P
3 | Samarkand 1 Whole Landsat DEM NDVI
4 | Djizakh 1 Desert Rusian satili{ Classification GIS
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3 band
Map of crop
MODIS, productivity, watel Erdas
Whole area) Landsat )
5 | Syr Darya 3 . use and wate Imagine,
G'alaba farm | ETM+termal, roductivit GIS
IRS, Quikbird | P vity,
vegetation map
ASTER
6 | Tashkent 1 Chirchik River | ALOS DEM Classification | GIS
AVNIR2
NOA
AVHRR, SEBAL,
MODIS, oL
Ranid Eve Evapotranspiration | Erdas
7 |Fergana 5 Whole valley P y (ET), HydruslD, | Imagine,
Snensor (rus
DN models LU/LQ GIS
Landsat, LGI mans
DIScover, P
GlobCover
MODIS, Erdas
Rapid Eye Imagine,
. . | SPOTS5, ET model, LU/LC GIS,
8 | Uzbekistan 4 Whole republic Landsat 7| maps Atcor3,
MSU-E 01 eCogniton
(russ) 8

Table 1.Scientific work in WRM using RS (Source: Akmalov 2014).

Results. Table 4 shows that there has been found a research work which the eCognition
program was used in Uzbekistan. The article is devoted to the analysis of crop degradation by
implementing Landsat TM for Kharezm region. The analysis was conducted by Dubavgthars
[2]. They conducted segmentation analysis with the help of eCognition 8.1 software. Therefore, the
research work does not contain any information about classification in that program. Moreover,
classification accuracy consists of 80 percent [2]2013 they introduced there scientific work to
the public more completely and widely. In their research work they used the same area, same
program and the same segmentation algorithms. Here they conducted object based change
classification and mentioneld advantages of spectral mixture analysis [2].

In Central Asia, the research with RS images were conducted in mapping of irrigation
system, determining and predicting the different catastrophes in the environment. Ramesh
Sivanpillai and Alexandre V. Latainskiy (2008) had studied the migration of grasshoppers in the
Amudarya delta and mapped it with Landsat images. As a result, the direction of grasshopper
migration and their places of laying eggs were mapped. These maps are suggested for the Agency
of protecting agricultural products as a manual.

Ruecker et. al. [10] created information sets for Khorezm region by integrating and
analysing field information in RS data. Karanova et. al. [5] researched the determining rate of
saltiness of soil in aridreas, especially in the Jizzakh area, Uzbekistan, with RS data by graphic
features in spectral layers of chemical elements in soil. According to their conclusions, spectral
characteristics of soil in arid areas and spectral characteristics of saltdlatryaalike, and we can
find 5 categories of saltiness rates in this area. They used Russian satellite images in their research.
Dr. R. Ressl et. al. [9] created a land cover change detection map for 1998, for the Aral Sea area,
integrating RS and GIS. dfe they used visual classification and Erdas Imagine software and
Landsat MSS SPOT 4 vegetation data.

Conclusion. If we give our attention to all these research, we can see that the developed
models and maps assist in the management of water resouregsmddels are mainly developed
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by using MODIS images. In many analyses only MODIS images were used as it has NDVI layer
and it is easily accessible. But now it is possible to easily create NDVI layer for all satellite images
by using RS analyzing softwark.can be done in a few seconds [11]. Another issue is that because
of the low resolution of MODIS images it is difficult to classify small water lines. We know that
each water line is very important for SEBAL and ET models to take into account thert&iamsp

that occurs in them. In this kind of cases scientists generally use a method to draw water bodies
through the GPS points. But in this method very small water bodies are not taken into consideration
either [1]. For the correlation and checking tleewaacy, the classification of irrigation networks

must be done via VHR images. Hence, the main obstacle for using RS images in Central Asia is
that it is low effective. It is a result of using mainly low and middle resolution images. They are
used, becawsthey are free. Even their analyses were carried out by using old programs which had
not been updated for a long time. The second issue to take into consideration is that in these
researches there were not conducted analyses by using Landsat OLI TRéS. iegprding to

Ressl [9] Landsat images are the most optimal method for LU and LC analyses. As it is known, this
satellite is a new for all RS. Landsat OLI TIRS started to send images to earth since 2013. Its
capabilities are much higher than previousidsat satellites. New modern programs must be used

in its analyses as these programs have large possibilities and help the user to save time and efforts
and conduct accurate analysis [4].

REFERENCES

1. Conr ad, c. ., Fritsch, S.S (2020).iPeFleld Irrigated . , R
Crop Classification in Arid Central Asia Using SPOT and ASTER Data. Remote Sensing, 2 (4) :
1035 1056.

2. Dubovyk, O., Menz, G., Conrad, C., Thonfeld, F. & Khamzina, A. (2013). Object
Based Identification of Vegetation Cover diae in Irrigated AgreEcosystems in Uzbekistan.
Quaternary International, Hydrological and Ecological Responses to Climatic Change and

3. Edlinger, J., Conrad, C., Lamers, J., Khasankhanova, G. & Koellner, T. (2012).
Reconstructing the Spatibemporal Devpment of Irrigation Systems in Uzbekistan Using
Landsat Time Series. Remote Sensing, 4 (12) :i339A4.

4. Hay, G.J., & Castilla, G. (2008)Geographic ObjeeBased Image Analysis
(GEOBIA) : A new name for a new discipline. In Objbetsed image analysiSpringer Berlin.
DOI:10.1007/978-540-770589 4

5. Karavanova, E.l., Shrestha, D.P. & Orlov, D.S. (2001). Application of Remote
Sensing Techniques for the Study of Soil Salinity in SAnmd Uzbekistan. Responses to Land
Degradation. Oxford and IBH PublislgrCo. Pvt. Ltd, Oxford, 261273.

6. Nezlin, N.P., Kostianoy, A.G. & Li, B.L. (2005). Int&nnual Variability and
Interaction of Remot&ensed Vegetation Index and Atmospheric Precipitation in the Aral Sea
Region. Journal of Arid Environments, 62 (4) : 67@.

7. Platonov, A., Thenkabalil, P.S., Biradar, C.M., Cai, X., Gumma, M., Dheeravath, V.,
Cohen, Y., Alchanatis, V., Goldshlager, N., Bear, E., Vithanage, J., Manthrithilake, H.,
Kendjabaev, S., & Isaev, S. (2008). Water Productivity Mapping (WPM) Usingsaare TM+
Data for the Irrigated Croplands of the Syrdarya River Basin in Central Asia. Sensors, 8 (12) :
8156 8180.

36



8. Rajabov, T. (2013). Ecological assessment of sgatigporal changes of vegetation
in response to piosphere effects in samml rangeland®f UzbekistanProgramme de formation
Restauration de ter rldd n, Reykjav?k, Il sl ande,

9. Ressl, R.A., Ptichnikov, A., Novikova, N., Reimov, P., Kapustin, G., & Forstman, D.
(2015). Disturbed Ecosystems Dynamics In The Aral Sea Region By Remote S&ndir@is
Methods. http ://lwww.spet e get ati on. com/ pages/ vgtprep/ gt200
2015.

10. Ruecker, G.R., Wehrmann, T., Schettler, 1., Conrad, C., Landmann, T., Klein, D.,
Fritsch, S., Schorcht, G., Mund, J.P., Kuenzer, C., Keil, M.hIMél. & Dech, S. (2009).
Integration of Remote Sensing Products in Regional Information Systems to Support Decision
Making in Land and Water Management in Central Asia. Proceedings of the
Gl S C ACpifedence, 228 ao %t , Bichkek, Kirghizistan.

11. Xiaohe, Z., Liang, Z., Jixian, Z., & Huiyong, S. (2014). An objemiented
classification method of high resolution imagery based on improved AdaTree. IOP Conference
Series : Earth and Environmental Science. DOI :10.1088/13%5/17/1/012212.

CALCULATION OF CARRYING CAPACITY AND ECOLOGICALLY
SUSTAINABLE STOCKING RATE IN PSKEM SUB -FORESTRY (BRUCHMULLO
FORESTRY) ACCORDING TO LAST CADASTER INVENTORY

Associated professor Alim Pulatov, Alikhanov Bokhir(MES)
Tashkent Institute of irrigation and agriculturalechanization engineers

Abstract. The concept of carrying capacity is widely used for pasture monitoring. Its
determines how many livestock can be grazed on a certain pasture without causing deterioration of
vegetation. The main purpose of this reseasctoiapply authors formula for estimating carrying
capacity of a pasture areas. Moreover, t he t
used in USA pasture managers was firstly calculated for the pastures. For study area the pasture
plots of Pskem sulforestry, that is the part of Bruchmullo forestry, have been take. The cadaster
data was taken from Main Forestry Department during the internship was used for article. The total
CC for the whole forestry made up 5922 Animal Unit per Month far\2008(when the last
pasture inventory was conducted), while the average ESSR equaled to 0,88 AUM ha

Key words: carrying capacity, land degradation, overgrazing, pastures
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Introduction. garrying capacity is very important concept for rangeland management. FAO
(1988) defined CC as the maximum rate of livestock that rangeland can support on a sustainable
basis.By Meehan et al. (2016) carrying capacity is measurement of how much forage the rangeland
piece can produce annually, while for population ecologists the carrying capacity is the level of
population under which it will not grow (Mysterud,2004). Usually, &3Sessment is based on the
idea that livestock needs from 2,5 to 3 % of total dry matter of their bodyweight every day(De
Leeuw et al, 1990).Therefore, a tropical cow with 250 kg of bodyweight will need from 6,25 kg to
7,5 daily, 187 kg to 225 kg monthénd from 2244 to 2700 kg annually of dry matter. Additionally,

De Leeuw (1990) claims that to estimate the relationships between fodder supply and demand three
points should be taken into account:

1) Gazing efficiency

2) Loss of biomass(due to trampling, fong, decomposition)

3) Maximum proportion of forage that can be grazed without rangeland degradation.
Often, CC is considered as a static value, however different ecosites of pastures vary in CC during
space and time and during different seasons (De LeealyE190; Meehan et al.,2016). Moreover,
it is difficult to estimate properly the carrying capacity of pastures, because various factors
influence to it (Mulonda, 2011).

By Hocking et al.(2009) main technique for determining CC is to calculate the awiount
biomass at the end of the growing season or before the grazing period and multiply it to correction
factor and divide all these to the amount of dry matter forage that demand livestock.

CC=—

Where: AGBis aboveground biomass of pastu@F-correction factor; DMB amount of
dry matter forage by livestock.

In Uzbekistan Research Institute of Karakul develops the concept of carrying capacity.
Following to their methodology the carrying capacity of pastures are assessed according to next
formula{ R RU L B J § dsm@stOQEORZ dzjda tzHnfislLed):

o= Z : 2

Where: AGBaboveground biomass of pasture; MNwmtritional value of forage; CU
maximum allowable coefficient of use of biomassirda; D- grazing days; AR averageforage
intake by one animal unit per day.

Range health expresses the pastures ability to perform certain ecosystem functions. It can be
defined as healthy, unhealthy or healthy, but with certain problems. Ecosystem functions include
net primary productivit, soil stability, plant diversity, carbon storage, nutrient cycling and
evapotranspiration (Alberta Sustainable Resource Development, 2004). Several data are required to
estimate CC: range surveys, ecosystems, grazing studies, forage growth and etc..
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Meelan et al . (2016) gives next definitions
rate iIs forage demand, whil e carrying capaci
expressed in Animal Units per Month (AUMs), the stocking rate charactiezactual livestock
number and type, while carrying capacity describes theoretical stocking number that certain
rangeland can support on sustainable basis.

Carrying capacity and stocking rate are usually expressed in ABNmal Unit Months.

AUM is based on age, class, type of a livestock and estimate how much forage livestock demand
for one month (Meehan et al., 2016). There are several type of AUMs varying between countries.
For example in USA, one AUM is equivalent to 1688und (455 kg) mature cowith 6-month

calf. Though livestock is not always mature cows with calf and can contain bulls, horses, sheep,
goat end etc. , each of them are expressed in Animal Unit Equivalent (AUE) through AUMSs. In arid
and semarid regions animal unit equivalent egpsed in Tropical Livestock Unit(TLU), which
equals to one cow weighting 250 kgoés and taki

Term AEcologically sustainable stocking r
According to Alberta Sustainable Resourcev&lepment (2004) ESSR shows the maximum safe
number of animal units per month for a certain type of plant species that pasture plot can support on
a sustainable basis. There are several indicators that ESSR takes into account: biophysical
constrains, gramg potential and goals. It is usually expressed in AUM/area unit or area unit/AUM.

Main goal of this research article is estimating carrying capacity of Pskerforasiry
pasture areas according to last inventory.

Methodology

Study area

Bruchmullaforestry within Ugam Chatkal is situated on the territory of Bostanlik district,
Tashkent region, the major territory of which the forestry covers, belongs to subtropics climatic
zone of Northern Hemisphere. The major element of continental subtropiegectfnthe northern
hemispherethe prevalence of dry clear weather during the summer with average temperature 25 C,
not stable weather during winter with precipitation rate and drastic temperature change.

The duration of vegetation period is 2280 days.In physicgeographical terms, the
location of the forestry is included in the mountain system. Mean annual precipitation varies from
700mm to 900 mm. Temperature during winkr6 and during summer from +12 to +22. Altitude
varies from 900 m to 4000 net.

Pskem sulforestry is situated in northern part of Bruchmullo $otestry. It is divided into
9 quarters (2381) with a total territory of 19435 hectares according to Main Forestry Department.
The total pasture territory of Pskem dialbestry accordig to cadaster data equals to 8600 hectares,
which is approximately 40 % of total sérestry area.

Each pasture is divided into plotdadelg which has its own taxonomic classification. Plots
also vary in territory: from ten to hundred hectares. Pagilots have been identified within each
quarter. Cadaster data for estimating carrying capacity was obtained from Main Forestry
Department. The last inventory of pastures according to cadaster data was conducted in 2008.

Methods

To estimating carrying cagity of each pasture plot and quarter next formula have been
used:

CC=
Formula 1.

z z
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WhereABG-aboveground biomass of pasture plots per hectare: &éfficient of use of
pastures (65 % in Uzbekistan for mountain@astures); TDM the biomass loss according to
drying out (averagely 30 % of biomass according to several expertayga of pasture(in
hectares); AHaver age forage intake of dry maB8%efr of
animal weight);BE biomass loss due to trampling, urinating and croaking (usually 20 %); SD
stocking days (30 days).

Average aboveground biomass for quarters (AAGB) were calculated according to next
formula:

AAGB=B N0 00XB nQ

Formula 2.

Wherepi-the areaof pasture plot I; AGBithe aboveground biomass of pasture plot-l; n
number of pasture plots within a quarter.

The total pasture biomass for quarters were calculated using the following formula:

TPB=B 0 062 Q

Formula 3.

Ecologicallysustainable stocking rate (ESSR) was calculated according to next formula:

ESSR=

All cadaster data was analyzed in Microsoft Excel program.

Results

Generally 98 pasture plots have been identified with a total pasture area 7260 hectares,
which is for 1400 hectares less than stated by Main Forestry Department. This can be due to
missing or incorrect data within cadaster information, provided by departme

Foremost, average aboveground biomass for each quarter have been calculated using
formula 2. The results are shown in Table 2:

Table 2. Average AGB for each quarter

QUARTER Average AGB(kg per hectare)
23 790
24 650
25 680
26 315
27 460
28 460
29 435
30 474
31 530

Average 452

Next step was calculating the total pasture area within one quarter. For this purpose first of
all all pasture plots for a certain quarter were identified and then summed the area of each plot
within a quarter:

Table3. Total pasture area

QUARTER ‘ TOTAL PASTURE AREA(ha)
23 144
24 46
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25 506
26 817
27 1440
28 403
29 1371
30 1387
31 1145
Total 7259

According to information regarding to average aboveground biomass and pasture areas total
pasture biomass for eagasture quarter was calculated summing the total pasture biomass of all
pasture plots within a quarter:

Table 4. Total pasture biomass for each quarter

QUARTER TOTAL PASTURE BIOMAS S(KG)
23 113760
24 299000
25 308385
26 257390
27 663200
28 185710
29 598000
30 657000
31 605000

TOTAL 3419000

The main purpose of this research is calculating carrying capacity of Pskeiorestby
according to cadaster data. In order to estimate carrying capacity for each quarter of Pskem sub
forestry the formula Imentioned in methodology part was taken. For AUM we took tropical
livestock animal equivalent which demand 6.25 kg of dry matter per day. For a biomass loss 65 %
was taken. According to calculation, each quarter has the following carrying capacity value:

Table 5. Carrying capacity of each quarter

Quarter Carrying capacity(AUM)
23 197
24 52
25 534
26 446
27 1150
28 322
29 1036
30 1139
31 1049

Total 5925
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The next important indicator that was estimated is ESSR, the concept that is close to
carrying capacity. It is usually calculate just simply dividing carrying capacity into pasture area.

The results are shown in Table 5:

Table 6. Ecologically sustainable stocking rate of a quarter

Quarter ESSR(AUM ha?)
23 1,3
24 1,1
25 1
26 0,54
27 0,8
28 0,8
29 0,75
30 0,8
31 0,9

Average 0,88

Statistical analysis

To analyze statistical properties Microsoft Excel software was applied. To find out the
mathematical relationship between indicators regression and correlational analysis were conducted.
The statistical relationship between carrying capacity and pastega is shown in
Scatterplot 1. As it can be seen from the graph, carrying capacity has very high positive correlation

with pasture area.

Scatterplot 1

The relationship between carrying capacity and total pasture biomass shows perfect
correlation andhas linear trend, as it can be seen from Scatterplot 2:

Scatterplot 2
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At the time according to Scatterplot 3 the relationship between carrying capacity and
aboveground biomass of pasture is very low, due to this cannot, and does not have any trend
pattens:

Carrying capacity and AGB
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Scatterplot 3
At the same time ecologically sustainable stocking rate of a pasture have a perfect
correlation with its aboveground biomass:

ESSR and AGB
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Scatterplot 4

Conclusions and discussions

During these research Pskem dakestry, which is the part of Bchmullo forestry, have
been analyzed. Total territory of sfdrestry equals to 19435 hectares according to Main Forestry
Department. The total pasture territory within Pskem equals to 8600 hectares according to cadaster
data. There is a significant difence between official estimates and a number calculated in this
research. Overall 98 pasture plots within 9 quarters were found with a summed territory 7259
hectares. Average AGB of all queries 452 kg per hectare. Total pasture biomass of Pskem in 2008
was 3419 tons according to calculations. The
AUM=1 TLU (250 kg cow). The average ESSR for all quarters generally made up 0,88 AUM ha
However, the actual carrying capacity and average ESSR should be s$haallestimated, because
the CC formula does not take into account the access factor and percent of palatable species, which
reduce total allowable forage.
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ANALYSIS OF LAND COVER CHANGE OF BRUCHMULLA FORESTRY FROM
2009 TO 2016 USING NORMALIZED DIFFERENCE VEGETATION INDEX

Associated professor Alim Pulatov, Alikhanov Bokhir(MES)
Tashkent Instita of irrigation and agricultural mechanization engineers

Abstract. Land degradation is a broad concept because it has various definitions and types.
Land degradati on, defined as fithe temporary c
land as ar es ul t of human activitieso. Remote sens
degradation. It has various advantages comparing to traditional field measurements: its cheap, fast,
large scale and easy applicable. Normalized difference vegetationisntestly widely used VI of
assessing vegetation cover. For this research 6 Landsat satellite images were downloaded from
usgs.com starting year 2009 and ending 2016. Results showed that there is a significant land cover
change in Bruchmullo forestryudng these years. According to RS analysis, the total cover of
glaciers reduced from 75000 hectares to 50000 hectares, while the forest arederisigh
vegetation) almost doubleffom 25000 hectares to 50000 hectares.

Key words: land degradation, lahcover change, climate change, water desiccations

b1 ¢S RY RYJUOVILUVRC NrfrS?uvddd 1l5[3 RC Jrerd
JItrRY[fUO[ [ ¢ & 2009 1 [ 2016 . g} [ 7?1 JJ¢1R[ 1
torfryr L1l vidflc ¢HURU{I?1JHUR

dbzdds } EdzOlse, ¢(ddnOdss JSodis

44



¢ dzdzts Is Oryjdavte OH Oydw L j BBdzd MydlsoOjlsmw Btsdzr hdds
stftei HJ dzj dzd 2 . [ d GteOHOYydW L j d3dzd sL dZOYyo4 s o tc]
ftosHECIsdoe desfilsd L j d3dzd co¢ tojL kzdz s0OIs Y dztso j 1
L sdzH oo Bded JB3sh dats | ) tdsjdafipldsotets| dzef &% H g3c c OH Oydd L Jd
dzj MSC sz ¢t ftojotsmMontsHmMise s MicOodzj ded®s M IsteOHJ Y
Hjhjoatsyj, B Mistetsy d ND¥jid ¢sts Ok dzdtetd=ijf. tc s ls tc O dzv
ftoddsj dzvj 3" 2 ddzgHj S wdzv s tecjdayj oAy fiad J' H jHAZjedEfO'H ORyH ¢
Landsat fmded 3¢ s9 B "udggconfip@GOuda@g@d v fifn A0SO € s dgy OW
fsCOLOdzd, vybts jMmls! L dz2Oydlsjdzr dz" §j dL 3 dgj dedv ff 5
HOdzadz" &3 111, d&jHddSCsots] f sCter0lOP] clfRjsdte, d dds fif+ ts C
o jdzd yd dztsmp? o HoOtS] .

sdzf¥ yjorj Hydste@uOydw LJdidzd, dLdjdjddi 5o
Cdzd B3OSO, fkzMmisr dzd o Odzed j

Introduction. Land degradation is a broad concept because it has various definitions and
types. Land degradati on, defined as fAthe ter
capacity of l and as a result of human lobat t i v i
probl em. Anot her definition by FAO is fAdegrac
human activity is not able to sustain properly an economic function and/or the original ecological
function(Il SO, 1996) 0. At ¢ Deeelopient htical leaders mgreed, o n
that land degradation, desertification and droughts are major problems, that deadlocks sustainable
development and impose to stability of regions (Reeves, 2016). Land degradation starts with some
characteristics andevelops into measurable features. Therefore, land degradation is hardly to
recognize at early stages. Many attempts are undertaken to mitigate or overcome land degradation,
however many of them are failed (Omuto et al., 2011). These obstacles explaiegvhgation is
became a global challenge.

RS is a powerful tool for estimating aboveground biomass. The advantage of remote
sensing over fieldwork is that it is not time consuming and financially cheaper. RS can be used
both in small and large areasgfizing land for monitoring and assessment. Various studies show
that RS has high correlation with actual field measurements. Moreover, most satellite RS images
have revisit time not more than two weeks and some of them use hyperspectral sensors to gathe
information from land surface.

By Ghorbani et al. (2012) remote sensing has evolved into a powerful tool in climatic and
environmental monitoring and researches, both in local and global scale. Moreover, it can be
empirically related to field measurements. Additional advantages of eeseasing is that it can be
calibrated, repeated and c@sdtective (Ghorbani et al, 2012).

The application of remote sensing via rangeland monitoring and assessment of biomass is
very long and starts from the launch of first satellites (Reeves et &@).Z0liough the remote
sensing is widely applied in rangeland monitoring during many decades, there is a still mismatch
between the information the rangeland experts need and the information the remote sensing images
provide. Satellite images can provides tmformation on a large scale about the leaf area index,
water conditions and chlorophyll, while rangeland managers require foremost the information about
the successional status of the species presence (Hunt et al., 2003). However, the situation is
changng in recent years.
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The major goal and advantage of remote sensing monitoring of rangelands is observation of
vegetation conditions over a large area and within long period. In this case remote sensing can be
applied for both regional and global scalksan be useful for assessing above ground biomass of
pastures or for monitoring general conditions of vegetation cover of world rangelands for predicting
of climate change. Reeves et al. (2016) asserts that remote sensing approach is truly objective,
critical and synoptic for assessing changes in our environment: terrestrial, aquatic, oceanic and
atmospheric.

Hunt el al. (2003) mentions several examples when hyperspectral remote sensing is applied
in identifying noxious plant species on rangelands. ld&estthat the best approach for identifying
noxious species is aerial photography during the specific phenological phase (flowering). For
example, in one research conducted in Texas rangelands, demonstrated the use of SPOT satellite in
detecting the falsetands of broom weed (Hunt et al.,2003). In another research accomplished by
Williams and Hunt (2002) illustrated that AVIRIS satellite images with conjunction of other
analysis tools for hyper spectral images can map the cover of leafy spurge on & rassgidunt
et al.,2003).

The goal of this research is to estimate land cover change of Bruchmulforestry area
from 2009 to 2016 using Normalized Difference Vegetation Index.

Methodology. For remote sensing analysis, 6 Landsat images (path 153/tpwere
downloaded from usgs.com. Though the last inventory of Bruchmullo pastures were conducted in
2008. However, there was no high quality image for period -Mme for the study area,
consequently image analysis starts from 2009. For remote sensingyaa s , next sat
were used:

Table 1. Landsat images

2008 No high Landsat 5
quality data
2009 4" of June Landsat 5
2010 7" of June Landsat 5
2013 14" of May Landsat 8
2014 17" of May Landsat 8
2015 20" of May Landsat 8
2016 22th of May Landsat 8

For analysis of remote sensing images Normalized Difference Vegetation Index(NDVI) was
chose. The formula for NDVI is the following:

NDVI= (NIR-RED)/(NIR+RED)

Results. In order to research the vegetation and biomass cover of surface three vegetation
indices were applied in Erdas Imagine: NDVI(simple intrinsic index), SAVI(soil adjusted index),
MSAVI(modified SAVI).the purpose of estimating these three indices was todgsus types of
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models to find out which type shows more correct results and better correlation with cadaster data.
ARVI index (Atmospherically Resistance VI) was also planned to apply during this research,
however due to few researches using this iratekno value relationship with NDVI it was decided

to no to use ARVI. Dataction model for remote sensing and @Gislysis are shown in data action
model below:
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classification

Map presentation and
legend
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Using several literature sources that made a research combining field work and remote
sensing data analysis with these VI (Masselink,2016; Huete, 1989; Qi et al,1994 ;Bratkov and
Ataev,2017; gidab.ru) following classification values for NDVI and their equivalent values for
SAVI and MSAVI were used(Table 4):

Table 2. VI classification vakes
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Figure 3. NDVI land cover classificatid?0032016
Using Reclassify tool in ArcGIS total area of all classes for each year were calculated in
hectares. The land cover tend is shown in Diagram 1:
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Diagram1. NDVI classification of land cover

CONCLUSION

According to this diagram, it is clearly that water or glaciers cover almost twice reduced
within 8 years: from 75000 hectares in 2009 to 45000 hectares in 2016. The bare soil cover have
fluctuations during this period: from 2009 to 2014 it sharply in@g&om 50000 hectares to more
than 120000 hectares in 2015. Afterwards, begins to sharply reduce to the same level as in 2009.
This can be due to fluctuations in precipitation and temperature change within these years.

While the area covered by light amdavy pastures stays stable during these years, the
forestlands have fluctuations: from 2010 to 2013, it significantly reduces to almost zero levels,
afterwards starting 2015 it again to increase and reaches 40000 hectares in 2016.

The NDVI can be a gooihdicator for land cover classification and land management and
monitoring. Frequent remote sensing monitoring can help to prevent, mitigate or overcome land
degradation for land managers. Though, for verification of satellite data field measurements are
necessary.
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ECOLOGICAL -WATER-ECONOMIC EVALU ATION OF TRANSFORMATION
OF CONCENTRATION OF POLLUTANTS IN WATERS OF LOWNS OF THE
SYRDARYA RIVER

Mustafayev Zh. S., Kozykeyeva A. T., Abdyvalieva K. S.

Abstract. On the basis of ordering and system analysis information and perennial analyzes
RGP ¢ Kazhydr omet e water pol l uti on downstream
environmental conditions that can determine the intensity and direction of transformation polluting
substances in the spatime scales in terms of human activities.

Keywords: analysis, estimation, system, systematization, water, substances, ecology, state,
anthropogenic, nature, technique, transformation.
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