

	Funding program  (the project is planned to be submitted to)
	Horizon 2020

	Project idea’s title
	Probability and statistical research of remote sensing errors for the estimation of water resources

	Project Idea Promoter
(name of the institution)
	L.N. Gumilyov Eurasian National University

	Contact Person
	Name
	Aiman Serikovna Iskakova

	
	Address
	2, Satpayeva St., department of Fundamental Mathematic, L.N. Gumilyov ENU, 010008, Astana

	
	Country
	The Republic of Kazakhstan

	
	Tel
	+7 -701-526-67-42

	
	Email
	Ayman.astana@gmail.com, iskakova_as@enu.kz 

	Aim and objectives of the project
	Aims:
- a description of various factors that influence the occurrence of errors remote sensing information for the estimation of water resources;
- representation of the probabilistic model of the processes misstatements of remote sensing in water resources assessment;
- construction of unbiased estimates of the probability distribution of the studied model errors;
- getting the most probable value of the information distortion of remote sensing in water resources assessment;
- development of recommendations to reduce errors in remote sensing information for the estimation of water resources.

Objectives:
1. Probability-statistical study of distortion of information of remote sensing in water resources assessment.
2. Concretize  priorities, methods and content of the recommendations to reduce errors in remote sensing information for the estimation of water resources.  



	Main expected results
	The main expected outcomes of the project will be:
1. Analysis of all possible  factors affecting the appearance of the error of information of remote sensing in water resources assessment.
2. Presentation of a probabilistic model of the processes misstatements of remote sensing in water resources assessment.
3. Construction of unbiased estimates of the probability distribution of the studied model errors.
4. Getting of  the probabilistic value of the information distortion of remote sensing in water resources assessment.
5. Development of recommendations to reduce the error of  information of remote sensing in water resources assessment.


The results of research and development will enable to use the module  when making decisions for  reduce errors in remote sensing information for  the estimation of water resources.
The resulting scientific results will open a promising new direction in the field of remote sensing for water resources assessment.
Each year  the project's researchers will participate in scientific conferences and seminars. By materials of research project will be published 30 scientific articles, 5 of them - in scientific journals of the EU, with high impact factor.

	Main foreseen activities
	Taking into account the theory and paradigm of studying the processes of remote sensing distortion in the evaluation of water resources, in the process  of the work will be using  methods, which study  on a full cycle adopted in mathematical statistics, namely:
1. Investigation of the factors, which influence the process of distortion of remote sensing for estimation of water resources.
2. Determination of the analytical form for the distribution of process of distortion of  remote sensing for estimation of water resources.
3. Study of limit distributions of remote sensing data distortion for estimation of water resources.
4. Construction of statistical unbiased estimates of the probability distributions of the processes misstatements of remote sensing  for estimation of water resources.
5. Comparison of the statistical  estimates and the selection probabilities of the processes misstatements of remote sensing  for estimation of water resources.
6. Testing hypotheses.
7. Veracity of values misstatements of remote sensing  for estimation of water resources.

In the course of the project is planned to expand scientific ties among the scientific community and potential users of the project results, participation in international conferences, seminars and exhibitions.

	Innovative character of the project idea
	One of the important characteristic problem to the joint-stock company  "National Center for Space Research and Technology" is a regular reception and recording of input data of remote sensing of the earth from satellites IRS-1C, IRS-1D, IRS-P6, RADARSAT, AQUA, which are in the zone of radio visibility. 
Telemetry information is passed on board the satellite at a frequency of 1675.928 MHz, modulation type KIM-FM2 / 180-FM. For send of  telemetry   a directional antenna S-band frequencies with high gain and  in step of deduction of satellites into orbit -  antenna S-dpapazona frequencies are used. Command information  at a frequency of 2098.0 MHz using a directional antenna, S-band with a high gain, is received.
On the energy characteristics of the radio transmission in HR mode EU satellite Meteosat series of MPAs / 22 / affect EIRP, propagation losses, losses on the antenna pointing CPV receiving antenna with a mirror diameter of 4 m, the loss of feeder lines, return loss, the received Power A + 2 + 3 + 4 + 5 + 6, modulation loss, the effective received signal G + 8, the noise temperature of the antenna elevation angle of 30 °, noise temperature of the RPU, system noise temperature A0 + 11, the noise spectral density 198.6 + A2, data transmission speed 166 kbit / s, the total noise power A3 + A14, S / N ratio (9-15), the loss of the demodulator, the effective S / N ratio A6-17, the required S / N ratio for the probability of error, power reserve for the probability error, the quality factor of  D + 5 + 6 + 12. In other words, the distortion affects on 23 factors, that is, d = 23.
Also, the structural hindrance occurs when the interfering transmitter subscriber is located much closer to the transmitter subscriber useful and has a large capacity and the degree of correlation with the received signal. In this case, we can talk also about the of intentional interference, for which the purpose is a violation of work. Structural interference with its statistical properties is far from a Gaussian random process. An analysis of its impact on the noise immunity of the system should be carried out with the use of the structural properties of the useful signal and noise and taking into account the distribution of energy.
In this connection it is interesting to study the processes of distortion of information of remote sensing for estimation of water resources.
In this project  an approach to reducing errors in remote sensing information for the estimation of water resources on the basis of probabilistic statistical analysis is represented.
The implementation of this research would allow effective use of the integrated system of remote information on measurements of surface and underground water flows in the Central Asian region.
Necessity of declared study confirms the trend of high growth in demand in the problem  of remote process information.
Allocation of funds for the project will raise the level of scientific and innovative activities and ensure the module used in the decision-making to reduce errors in remote sensing information for the estimation of water resources. Consequently, the investment of resources in this study is appropriate and effective.
Over the last three years of research activity on theme of the project there is a serious groundwork,   scientific leader and project participants are made: published more than 50 scientific articles in various national and international journals, account for more than 10 certificates of copyright.
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