0 Building a DSSAT Crop Growth and Development Model
(202 1_2023) Customer: Ministry of Agriculture of th

Republic of Kazakhstan

Budget: 650 million tenge
The main goal is to implement the concept of "Smart" agriculture, including high—tech types of crop and livestock products, including on the basis of

new technical solutions.

Tasks to be solved:

1. Creation of a decision-making system for the production of basic types of agricultural crops based on the DSSAT model - a decision support system
for the transfer of agricultural technologies

2. Building a database of scientific and technical documentation for the production of livestock and crop products with open access (Open API);

3. A proven model of the growth and development of agricultural plants based on the SKO;

4. Formation of a system for transferring spent agricultural technologies to other regions of the Republic of Kazakhstan that differ in soil and climatic
conditions;

5. Conducting drone flights and analyzing satellite images to build a system for determining and monitoring field data by remote methods.

Seminar on August 15-19, 2022 (8. Seifullin KATU)
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Decoding of high-resolution satellite images of the territory of the green belt of
Astana, tugal forests of the Syrdarya and lli rivers, floodplain forests of the Ural
River using GIS technologies and their correlation with the obtained ground

survey data

Customer: TOO KASHUWJIXA um. A.bykeiixana

Budget: 60 million tenge
The main goal is to develop a technique for decoding satellite images of high spatial resolution to ensure the tasks of monitoring forest species.

Research scheme The state of forest species of the green belt of Astana
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3 Development of a system for the rational use of pastures using
J remote sensing of the earth (2021-2023)

Customer: Ministry of Agriculture of the Republic of Kazakhstan
< , Budget: 141.1 million tenge

The main goal is the development and creation of scientifically—based Smart farms (horse breeding, beef cattle breeding) with the use of various
at least 3 digital solutions.
Tasks to be solved:
1. To analyze the availability and condition of pasture lands in farms;
. To analyze the existing methods for determining and mapping pastures;
3. To monitor pasture lands in farms using remote sensing data;
' 4. Conduct ground-based geobotanical surveys (water-physical properties of soil, botanical composition) of pasture plots to determine seasonal
productivity and nutritional value of pasture mass;
To conduct a comparative analysis of ground surveys with data obtained using GIS technologies;
Determine the capacity of pastures by paddocks and develop a pasture turnover scheme with an optimal grazing load of beef cattle;
7. Develop a geo-portal with digital maps with visualization of bioclimatic and soil characteristics, botanical composition of vegetation, load of farm

animals on pastures with detailed legends;
8. Develop a methodological recommendation for the management of pasture resources using remote sensing data.
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The main goal is to create an adapted model for predicting multidimensional
time series using deep learning. Creation of a geoportal for drought forecasting in
agriculture.

Tasks to be solved:
1. Drought monitoring support to strengthen drought planning processes at the
national level,
2. Comparison and adaptation of existing time series forecasting models based on
artificial neural networks (INS), machine learning (MO) and Deep Learning (GO);
3. Development of a geoportal with the results of agrometeorological monitoring
of drought from 2000 to 2021 and integration of forecasted pe3yneraros 3acyxwu.

k2611600 Correlation matrix

032 023 020 016 Q13 005 0268 BrEl

045 — actual
——— FORECAST 0.5 QUANTILE
040

035

0ao

016 —02 025
013 035 043 034 035 42 015 023 4008

—QQ 02
.05 0E3

042 mﬁ 033 028

15
— 0.

o R I -~ -~
10
421 021 018 023 033 026 m .
KT I D -« = 0 2
I I I I I I I I I
=t pr

I
odi def pet mmximmn o vs ondwi soil

A5 M oy AD o el ot

-0 o N o o N g
& o s o o s
I~—E'.E- -
A graph comparing the forecast results
An example of a correlation matrix of with the actual data of the mscdi index
various input parameters values for 12 weeks
(meteorological indicators) used to
create an agricultural drought
forecasting model

salt-affected agricultural production landscapes in Central Asia
and Turkey ( CACILM-2)

Customer: UN FAO

Kazakhstan Self-Defined
Climate Zones & Sub-Zones

for TFT Drought Predicting
Model

Keppen-Celiger Climate
Classfiication
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Sa'Irrigation technologies and technical means for the introduction of new
3B irrigation lands, reconstruction and modernization of existing irrigation
systems' of the Ministry of Agriculture of the Republic of Kazakhstan for
2021-2023,

The main goal is to develop a methodology for selecting optimal locations for reserving melt
and flood waters using GIS and remote sensing in Akkayyn district, North Kazakhstan region. Customer: KasHUUBX

Budget: 60 million tenge
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Tasks to be solved:

1. Validation and calibration of previously developed snow cover monitoring technology using remote
sensing data.

2. Calculation of the volume of thawed and flood waters using GIS and remote sensing.

3. Analysis of water quality at characteristic points.

4. Development of a methodology for selecting optimal locations for reserving meltwater and floodwaters
and its implementation.

5. Recommendations on the design features of small reservoirs for reserving thawed and flood waters.
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"Development and improvement of integrated protection systems
for fruit, vegetable, grain, fodder, legumes and plant quarantine™
within the framework of program-targeted financingfor 2021-2023

KasBKKF3U

Customer: KasHUUIKP

The main goal is to adapt progressive agricultural technologies in

the fight against quarantine and especially dangerous harmful organisms in

order to ensure phytosanitary safety in the agro-industrial complex of the
Republic of Kazakhstan.

Tasks to be solved:

BonesHn
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1. Development of a methodology for predicting the spread of dangerous, m
especially dangerous quarantine pests on the territory of the Republic of
Kazakhstan.

2. Conducting phytosanitary monitoring of diversified crops. B2 e > "::‘;":.;::?:ff': :

3. Improvement of methods of programming agricultural crops in various ik \
systems of protection measures against damage by harmful organisms. Ll “ \ e e—

4. Development of diversified and ecologized systems of protection of e

fruit and vegetable crops from harmful organisms depending on the growing area.
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