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Ecological situation of the Aral Sea





Research Tasks:

Construct a 
comprehensive 
database of 
climate, stream 
flows, agricultural 
lands, time series 
of land cover at 5-
year intervals since 
1973, economic 
measures, social 
indicators, and 
major policies for 
three districts 
along the Syr Darya 
River

Task 1
Explore the 
interdependent 
changes of food, 
energy and water 
fluxes for the 
three districts 
with high-
resolution data 
for mechanistic 
understanding of 
coupled changes 
between climate 
and land use

Task 2 Task 3

Construct an 
open-access 
webpage to 
share all the 
data and 
research 
findings with 
the public

Task 4
Identify 
critical drivers 
(including 
policy shifts) 
on stream 
flows and ET 
loss for the 
sustainable 
future of 
food, water 
and energy



Changes	in	evapotranspiration	(ET,	1982-2016)	in	
Kyzylorda	and Kazakhstan	with	linear	trend	lines



Net	primary	production	(NPP, 2000-2019)	in	the	3	
study	districts



Geographic	locations	of	study	site	in	Kazakhstan



Spatial	distributions	of	ET	in	2019	for	Kyzylorda



Conceptual	working	framework	(b)	on	the	interdependent	changes	among	
food	(livestock	and	crops),	energy	(albedo	->	global	warming	potentials:	GWP)	
and	water	(ET,	stream	flow,	irrigation)



RESEARCH SCIENTIFIC PROJECTS

1

3

STUDIES OF GREENHOUSE GAS EMISSIONS FROM 
AGRICULTURE

Assessing the effectiveness of 
different land-use systems to 
mitigate climate change by 
reducing greenhouse gas 
emissions and increasing albedo

3 • To assess the emission of greenhouse gases (CO2, CH4 and 
N2O) and albedo in arable soils when using fertilizers and when 
applying different types of basic tillage for different crops. 

• Understand and assess how our traditional and efficient methods 
affect emissions and mitigate the negative impact of agriculture on 
global climate change. 

Results of the study:2021-2023

The essence 
of the 
project:



Main curricula in ecology and environmental 
sciences in educational institutions of Kazakhstan 
and Central Asia





• Open lectures focus on soil research, precision 
farming and smart farms. 

• From the procurement process to sales and 
logistics, how digital technologies allow farmers to 
remotely monitor their fields and animal welfare. 
And also make decisions to get a high yield.

•

Conducting open 
lessons 



Carrying out soil surveys 

• Soil mapping
•
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