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The aim of the UNECE International Cooperative Program (ICP) Vegetation in the framework of the United Nations Convention
on Long-Range Transboundary Air Pollution (CLRTAP) is to identify the main polluted areas of Europe, produce regional maps
and further develop the understanding of the long-range transboundary pollution. The program is realized in 39 countries of
Europe and Asia. Mosses are collected at thousands of sites. The Data Management System (DMS) of the UNECE ICP
Vegetation consists of a set of interconnected services and tools deployed and hosted at the Joint Institute of Nuclear Research
(JINR) cloud infrastructure. DMS is intended to provide its participants with modern unified system of collecting, analyzing and
processing of biological monitoring data.
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MongoDB is used for storing sampling, intercomparison (M2, M3) and POPs data. The
web-server of the DMS is Nginx since it can provide needed performance. The portal
back-end developed with PHP that also used for calculation of the factors, indexes and
other statistic parameters.
The web-portal has responsive design that adjusts to different screen sizes. The portal
allows multilevel access to the data and has advanced data processing and reporting
mechanisms. There are two parts of the portal – public and private ones. A general
information about the project and the platform is presented in the public part. The
private part can be accessed only by authorized contributors and are used for data
management and analysis. Contributors can manage their sampling, inter laboratory
comparison and POPs data at the private part of the DMS. Data can be imported from
and exported to excel files. Verification of imported data is done automatically and
allows to find most of human made mistakes. Participants can get some statistic
parameters of their data, correlation between element concentration, contaminations
factors, geo-indexes and so on. Several historical reports are also available at DMS.
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General architecture of the DMS and technologies used

We are using the OpenLayers library to generate maps. Data can be represented as sampling map, color map (where color represent concentration) and graduated
symbol map. Contributors can share their maps or statistic metrics so it can be accessed with no credentials from all over the world.
Mostly participant can access only their own data, but in some case they can use special tools to get general information from others contributors. For example, it
is useful to execute mean values comparison of elements concentration. Contributors can always forbid joint operation with their data at their profile.
Coordinators of the program can access to any contributor’s data and tools and also they have ability to execute group operation with data.
Apart from the graphical user web-interface to the platform it is planned to provide RESTful web service for the mobile applications as well as for third-party
services whose users can be interested in the environmental monitoring data.

DMS Public part (moss.jinr.ru)

DMS Private part

Graduated symbol map Color graduated map

Comparison of the Fe concentration mean values

General color graduated  map of the Cr concentrationPrediction is an important step of data analysis of any ecological survey. We are trying to use satellite
imagery data and artificial neural network to predict concentration. General idea is to use data that we can
get from satellite images together with sampling data from DMS to learn NN and then use only data from
satellite images to predict concentration. We have created a piece of software that takes coordinates of
sampling sites of some region from DMS and then using Google Earth Engine python interface to calculate
some metrics for them from satellite images of different satellite program. At the end we have table with
name of the project (LandSat, MODIS, Sentinel 2, Proba-V, etc), bands of the images and their correlation
with element concentration for the region. We analyzed data for 10 regions and 8 satellite programs and
we can find only few regions were one or two elements have correlation more than 0.5. We try to predict
Sb concentration for Norway using neural network. There we have 228 sampling sites and 10 bands from
different satellite programs that have correlation from 0.545 to 0.635 with Sb concentration. We managed
to learn NN but, quality of the prediction is not sufficient yet. We keep on researches in this direction.

Results of NN training and tests

А. Ужинский, Г. Ососков, М. 
Фронтасьева. Управление данными 
мониторинга окружающей среды. 
Открытые системы. СУБД, №4 2017, с. 
42-43, ISSN 1028-7493,

G. Ososkov, M. Frontasyeva, A. 
Uzhinskiy, N. Kutovskiy, A. Nechaevsky
CLOUD PLATFORM
FOR DATA MANAGEMENT OF THE 
ENVIRONMENTAL MONITORING 
NETWORK:
UNECE ICP VEGETATION CASE // CEUR 
Workshop Proceedings, Vol. 1787, 2016, 
Pages 224-229

ARCHITECTURE AND FUNCTIONS


