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Ecological monitoring is an integral part of 
the system of decision-making related to ecosys-
tem management [1]. Therefore, it is necessary to 
measure the environmental variables of interest 
to ensure the effectiveness of the natural resource 
management.

We chose mobile solutions based on the princi-
ple of remote sensing [2] as a main feature for the 
newly developed system of environmental monitor-
ing of water bodies. In this system, the database is 
distributed between the mobile computer and sta-
tionary server. Incoming information is generated 
through a system of sensors that have an interface 
to connect to the computer. For sensors that do not 
have such interface, we developed the paring de-
vices and relevant device drivers for the transmis-
sion of information. Using highly integrated ele-
ments for developing the hardware system made 
the system small and easily confi gurable. Sensors 
are connected to the computer by means of USB-2 
or wireless interface. Functioning of the described 
system allows accomplishing the following tasks: 

1. Creating a vector map of the region repre-
senting all water bodies in the region with high ac-
curacy, using the ArcGIS-type software to address 
geographic information tasks and to present the so-
lutions of these tasks in common formats.

2. Compiling the databases containing all im-
portant variable on the basis of the vector map 
along with the data obtained from other specialized 
organizations and in our own research.

3. Creating a knowledge base refl ecting the pat-
terns and relationships among the processes affect-
ing the performance of water bodies on the basis of 
the hydrological regime dynamics studies.

4. Establishing an expert system producing prac-
tical recommendations on business solutions con-
cerning rational water resource management in the 
region on the basis of the above knowledge base.

The goal of our computer modeling approach 
was to defi ne the infl uence of water levels on the 
confi guration of the shallow parts in the Volgograd 
Reservoir. Background information used to build 
the model was a vector map of the Volgograd Res-

ervoir with isobaths. The main type of such maps is 
a navigation map. However, navigation maps deal 
primarily with fairway tracks. We were mainly in-
terested in coastal swamps and meadows along with 
shallow waterways and fl oodplain forests. That is 
why, prior to building a model, we supplemented 
the navigation map with depth measurements at the 
points of interest. These areas are located mainly in 
the upper part of the reservoir, in the Saratov region. 
Measurements were made from a recreational craft 
equipped with an echo sounder, GPS Navigator and 
a Locarus device. All digital and analog gauges 
were connected to Locarus, and measurement data 
were transmitted via Internet to the server with the 
software converting the monitoring results into data 
formats compatible with a computing mathematical 
model.

We selected a function of two variables of the 
second order as a mathematical model of the river-
bed topography:

Where Z is depth, x and y are the coordinates of 
sampling points, and ai.j are the coeffi cients deter-
mined by the simulation.

Second order in the equation allows eliminat-
ing the extremes and also generates suffi ciently 
smooth function describing confi guration of the 
water reservoir bottom, which in its shallow parts is 
smoothed out by years of sedimentation. Confi gura-
tion of water surfaces of the modeled areas of the 
reservoir was represented by the horizontal cross-
section of the function describing the topography 
of the riverbed. The model describes how water 
surface confi guration depends on water levels and 
specifi es the critical values corresponding to the 
beginning of fl ooding. Also, the modeling results 
can be used for calculation of thermo-clines and 
computing the concentrations of dissolved gases in 
water (e.g. oxygen). 
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