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• Currently, the world is only on track to meet 22% of 12 the environment-related SDGs and
for 68% of the environment-related SDGs there is not sufficient data at the global level to
assess progress.

• Nowadays it is difficult to overestimate the role of increasing volume of the digital data 
(Remote Sensing and others), Artificial Intelligence and Machine Learning  for the 
sustainable management of natural resources. 
o Data volume generated per day by 1738 satellites and 15.4 billion of sensors is 5700 

scenes. 
o Landsat archive for 32 years consist over 5 million scenes. 
o Internet of Things creates 400 zettabytes (1021 bytes) of data per year. 

• In 2019 UN Environmental Assembly offered a big boost policy for big data and frontier 
technologies and establishing World Environment Situation Room.
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April 30th 2021 UzbekCosmos Agency and TIIAME signed Agreement on 
Cooperation In the area education, research and application space technologies  
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In agreement specially mentioned that UzbekCosmos Agency and TIIAME on 
organization joint education faculty on aerospace study natural resources on base 

of  TIIAME Cluster on “Digital Technology for sustainable natural resources”



Erasmsus Mundus EMA2 - CASIA projects
Erasmsus Mundus EMA2 – TIMUR project

TEMPUS DESPES project 2002 – 2005
TEMPUS EWASIA project 2003 -2007
TEMPUS TEAM project 2004-2008
CASIA I December 2010 – November 2014  - 101 mobility 
CASIA II September 2011 – January 2016 – 109 mobility
CASIA III July 2012 – July 2016 - 134 mobility
TIMUR    July 2013 - July 2017 - 145 mobility 





1.    Azerbaijan State Agricultural University
2. Armenia National Agrarian University
3. Georgia Agricultural University of Georgia
4. Kazakhstan Kazakh National Agrarian University
5. Kazakhstan Kazakh grotechnical university named by Seifullina
6. Kazakhstan West Kazakhstan Agrarian technical university named after Jangir Khan
7. Kazakhstan Kostanay Engineering Economic university named after Dulatova
8. Kazakhstan Kostanay Regional University named after Boytursinova
9. Kazakhstan Kyzylorda University named after Korkyt Ata
10. Kazakhstan Taraz Regional University named after Dulati
11. Kyrgyzstan Kyrgyz National Agrarian University named after K.I.Skryabin
12. Tajikistan Tajik State Agrarian University named after Shirinsho Shotemur
13.  Tajikistan             Tajik State University of Law, Business and Policy 
14.  Turkmenistan Turkmen Agrarian University named after S.A.Niyazov
15. Uzbekistan National University of Uzbekistan named after Mirzo Ulugbek
16. Uzbekistan Samarkand State university
17. Uzbekistan Karakalpak State University named after Berdakh
18. Uzbekistan Karshi Engineering Economic Institute
19. Uzbekistan Namangan Engineering Construction Institute
20. Uzbekistan NUR Tashkent Institute of Irrigation and Agricultural Mechanization Engineers
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Recent results on joint master programs between 
Wageningen University and TIIAME 

From 49 MS students studied in English 20 MS DD students successfully 
graduated WUR and TIIAME and received 2 diplomas  
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CASCADE EcoGIS center trained more than 2000 students on GIS & RS basics and other advanced courses for 
undergraduate, graduate level and field specialists on Environmental Science and 

International Water and Land Resources  Management programs from 2004



Collaboration between the Wageningen University, North West Agriculture and Forestry 
University (China), University of Michigan (USA) and the Agricultural University in 

Nitra (Slovakia), Nanjing Agricultural University 
in the field of the double master's degree programmes

Cooperation Agreement 
with Agricultural 

University in Nitra 
(Slovakia) and 

Tashkent Institute of 
Irrigation and 
Agricultural 

Mechanization 
Engineers in the field 

of double degree 
master’s programme
was signed on August 

28, 2017

Memorandum of 
Understanding 

with    Michigan 
State University (U
S) in the field of 
the double degree 

master's 
programme was 

signed on October 
31, 2017 

North West 
Agriculture and 

Forestry University 
and Tashkent 

Institute of Irrigation
and Agricultural 
Mechanization 

Engineers (former 
TIIM) signed MOU 
in Tashkent on July, 

22 2016.

Memorandum of 
Understanding 
with    TIIAME 

NUR, CASCADE, 
Michigan State 

University (U S)
in the field of the 

double degree 
master's 

programme was 
signed on July 26, 

2019 

Wageningen 
University and 

Tashkent Institute of 
Irrigation and 
Agricultural 

Mechanization 
Engineers signed 

MOU and MS DD 
Agreements in 2004, 

2007, 2016.



CASCADE International School on Joint Education in Central Asia

The CASCADE consortium includes the total of 19 agricultural and life sciences oriented universities from Central Asia and the
South Caucasus, including Azerbaijan, Armenia, Kazakhstan, Kyrgyzstan, Tajikistan, Turkmenistan and Uzbekistan.

On the eve of the 10th anniversary of consortium, the CASCADE International School on Economics and Management has been
established this year.

The purpose of establishing the CASCADE International School on Economics and Management is to further improve the quality
of education and its internationalization, expand cooperation with foreign qualifications, attract foreign professors and students,
promote the status and ranking of institutions in the region.

In the above courses, students will gain modern knowledge and skills related to the regional economy and its sustainability, as
well as the opportunity to get acquainted with their peers abroad, make friends with them, exchange views and discuss different
approaches to economics and governance.

On September 7, 2020, the course “Digital Economics” based on a program developed by Tashkent Institute of Irrigation and
Agricultural Mechanization Engineers in collaboration with German scientists was firstly launched at CASCADE International School
on Economics and Management.

Every week of authum semester students are taught during 14 weekly by the leading professors of
CASCADE member universities on topics in economics and management. Weekly classes consist of 2 credits.
400 students who successfully completed the courses received the certificate of CASCADE International
School on Economics and Management and transcripts
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2020 CASCADE International School on Economics and Management

Sherzod Murodov, 
Associate Professor, 

Khabibullo Pirmatov 
Coordinator CASCADE at TIIAME

Tashkent Institute of Irrigation and 
Agricultural Mechanization 

Engineers (TIIAME)
Digital Economy, 7-12 September, 

2020

West Kazakhstan Agrarian Technical 
University named after Zhangir Khan 

(WKAU) Circular Economy
21-26 September, 2020

Elvira Rustenova, 
Responsible staff for the course

Irina Bogdashkina
Coordinator CASCADE at WKAU

Muxtor Nasirov
Vice Rector for International 

Cooperation

Samarkand State University
(SSU)

Ecological Economics
28 September- 3 October, 2020

Bahodir Safarov, 
Responsible staff for the course

Taraz Regional University named
after M.Kh. Dulati (TarRU)

Innovative Economy, 
5-10 October 2020

Marina Kenzhebaeva, 
Responsible staff for the course

Umarova Galiya,
Coordinator CASCADE at TarRU



MASTER DEGREE ON ENVIRONMETAL SCIENCE
SPECIALIZATION-GEOINFORMATION SYSTEMS 

INCLUDES FOLLOWING SPECIAL COURSES:

Developed courses:
v Geoinformation Systems

Practical modules based on:
Ø ArcGIS/ArcGIS PRO

Ø QGIS 

Ø Super MAP

v Remote Sensing
Practical modules based on Erdas Imagine

v Spatial Data Infrastructure 

v Advance GIS

v GIS tools

Developing courses: 

vAdvance Remote Sensing 

v Integration GIS & Remote Sensing 

v R

v Python

v Machine Learning

v Deep Learning 

v Artificial Intelligence
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CLASSIFICATION  IMPROVEMENT  OF CROP  FIELDS 

Characteristics Optical sensors Radar sensor

Landsat TM5 Landsat 7ETM+ Landsat 8 OLI Sentinel 2 Sentinel 1А

Launch date March 1984 April 1999 February 2013 June 2015 April 2014

Product USA USA USA Europe Europe

Swath width 185 km 185 km 185 km 290 km 250 km

Orbit 705 km 705 km 705 km 786 km 786 km

Temporal resolution 16 days 16 days 16 days 2-5 days 2-6 days

Spatial resolution 30/120m (VIS/TIR) 15/30/60 m
(PAN/VIS/TIR)

15/30/100 m
(PAN/VIS/TIR)

10/20/60 m 5x20 m

Spectral resolutions 7 8 11 13 4 

MAIN PARAMETERS OF SATELLITE USED IN RESEARCH 

Land 
Management  



NDVI maps for Landsat TM (left) и Sentinel 1 (right)

Comparison of optical and radar data 

Advantage

• Independent from weather conditions 

• Independent from light

• Sensitive to biophysical (moisture, biomass) and 
structure geometrical parameters of soil plant 
characteristics 

Disadvantages:

• Difficulties in processing

• Difficulties in thematic interpretation

• Noise of data 

• Relief influence to quality

• Negative influence of surface roughness

Radar NDVI = (VV-VH)/(VV+VH)

Optical NDVI = (NIR–Red)/(NIR+Red)
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CLASSIFICATION ACCURACY ASSESSMENT 

Rice WheatCotton Town
105 ground control points data were collected and 
processed for classification accuracy assessment 

1. Combined classification methods of spectral correlation and the time series of the NDVI vegetation index, increasing accuracy in 89% 

2. Combining images with higher spatial resolution  allowed to increase the quality of interpretation of classes and accuracy up to 93%

Application of conventional algorithms for 
processing multispectral information do not provide 

a high level of accuracy (less than 80%);

Introduction Water 
Management 

Forest 
Management ConclusionLand 

Management  



S-SEBI is relatively accurate and representative for Tashkent province (r=0.78).

Mapping of evapotranspiration of agricultural land in Tashkent Province by using GIS and 
Remote Sensing  and SSEBI model

Adil Yakubov, Arnold Bregt, Ryan Teuling, Alim Pulatov



Eddy Covariance (EC) method

Solar 
panels

Rain 
gauge

Net 
radiometer

Open Path 
CO2/H2O gas 

analyzer

3D sonic 
anemometer

Air temperature 
and relative 

humidity probe

Data 
logger

Source: 
http://launchtrailermetstation.blogspot.com/2010/08/s
oil-heat-flux-plate-installation-pics.html 6



LANDSLIDES SUSCEPTIBILITY ASSESSMENT

According recent studies between 1998 - 2017, 7255 natural and anthropogenic disasters including flood, earthquake, landslides

have been registered in the world, 526 000 cases of death of people and 3.47 billion USD of economic losses related to the disasters

caused by weather, climate and water, in totality considered as hydro meteorological disasters*

* Global Climate Risk Index 2019, Germanwatch e.V., December 2018
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Landslide susceptibility analysis in Uzbekistan 

showed that the accuracies were 82.1% Statistical Index (SI), 74.3% - frequency ratio (FR) and 74% -
certainty factor (CF) methods. 

Landslide susceptibility map derived using      
the statistical index (SI) method.

Landslide susceptibility map derived
using the certainty factor (CF) method.

Landslide susceptibility map derived
using the frequency ratio (FR) method.
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Country Local Regional Global

1/3 of all 
agricultural 

lands are 
becoming 

saline

100+ countries 
affected by the 

problem

SOIL SALINITY ASSESSEMENT IN DIFFERENT SCALES

Introduction Water 
Management 

Forest 
Management ConclusionLand 

Management  





Satellite and aerial images used

§ MODIS  and Landsat thermal imagery

§ MODIS and Landsat vegetation indices 
products to mask non-vegetated pixels

§ Workswell WIRIS thermal camera

§ Rikola hyperspectral camera

28



§ Analysis done based on NDVI classification
§ Ensures the same amount of plant material per pixel
§ In all cases except one canopy temperature of saline plants is 

higher than of non saline

Results in local level with UAV (the Netherlands)

29

Temperature boxplot for different NDVI clusters.
Planting experiment spatial layout. The planting units are 
marked by the coloured squares on an aerial photo 
background.

Control 
plot

Salt 
treated 
plot





Temperature differences along the growing season (Uzbekistan)

31



Results in regional scale (Australia)

32

§ The trend is present on all study areas and for all crops
§ But the magnitude is different – cotton show less 

differences as a more tolerant crops





Global soil salinity map with Google Engine and Machine Learning tools
World soil salinity areas increased on 17% from 915.5 Mha (1988) to 1,069.3 Mha (2016)

34

Resulting global soil salinity map for 2016



Syrdarya region having different levels of soil quality
Study area analysis



Data analysis – Bonitet data



Geostatistical analysis

Mapping IDW (power 1) Mapping IDW (power 2) Mapping by IDW (power 3)              Mapping by Kriging/Co-kriging 





Figure 1. Average long-term air temperature 
variations in Uzbekistan for the 1991–2016 period 
compared to the baseline 1961–1990 period (in ◦C).

a) Annual mean temperature
b) Cold half-year mean temperature
c) Warm half-year mean temperature
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Statistical evaluation of accuracy of simulation 

MAE, c/ha 9

RMSE, c/ha 0,7

Observed, c/ha 66,9

Simulated, c/ha 62,21







Forest and Collect Earth Survey
§ Quick assessment of of land-use - no matter the size of study area

§ Collect Earth is a software tool developed under FAO’s initiative 
(OpenForis) 

§ It’s Free and Open Source – no directs financial cost to use it

§ Interpretation of sample plots using High Resolution Imagery (Google 
Earth and Bing Map) 

§ Assessment of changes possible using recent HR and full archive of 
Landsat and Modis (using Googles Earth Engine)







Total forest areas counted by Collect Earth (dark green) and national assessment (light green) colour 

Total land area for 2015  
Other Land With Tree coverOther Wooded LandForest Inland Water Bodies Other Land



Water Resources in CA 



North West Agriculture and Forestry University and Tashkent Institute of Irrigation
and Agricultural Mechanization Engineers signed Construction Agreement on

SciTech Park on Water Saving Agriculture 30-11-2019



Crop production is the pillar industry of Central Asian countries agriculture
and has a good production base, but due to factors such as climate change
and the degree of informatization, there is a lot of room for improvement in
production efficiency.

Due to the impact of climate and environmental changes, water shortages
Central Asian countries need to monitor factors related to agricultural
production, such as weather, water availability, soil salinity, crop
development, pesticides, chemical fertilizers and others, need to build
advanced agricultural intelligence monitoring systems. During the growth
process, effective measures are taken to ensure the yield and quality of crops
in response to possible problems.

One of the example in this direction is the creation of new SciTech Park at
TIIAME Research Farm in Uzbekistan jointly with North West Agriculture
and Forestry University in China. This SciTech Park is focusing on soil and
water conservation technologies on irrigated areas of CA countries by
implementation of Precision Agriculture principles.

Crop production system transformation 





Conclusions
• Landslide susceptibility analysis in Uzbekistan showed that the accuracies 

were 82.1% Statistical Index (SI), 74.3% - frequency ratio (FR) and 74% -
certainty factor (CF) methods. 

• Satellite and UAV thermography data is significantly related with soil 
salinity

• Data acquired on different scales (UAV and satellite) tells the same story
• The correlation is present for different crops, including salt tolerant, and 

different agricultural practices
• Salt tolerant crops requires additional steps in analysis
• The timing for this method is important - moment of maximum vegetation 

development after the dry season is the best time for monitoring
• World soil salinity areas increased on 17% from 915.5 Mha (1988) to 1,069.3 

Mha (2016) 52



Thank you for your attention


