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BACKGROUND
The project focuses on the overcoming of the consequences of the flooding in the
Northern Ukraine (Kyiv region) that appeared due to the recent Russian invasion and war
activities. In the 1960s, the Kyiv Reservoir was filled to its average reference level (103 m
above sea level), and the mouth of the Irpen River (100 m above sea level) was below its
erosional base. A dam was built at the confluence of the river with the reservoir so that
water from the sea would not flood the river floodplain. And the water of Irpen itself was
pumped out and lifted "up" to the reservoir by electric pumps. Due to the war activities
in March 2022 the sluices of the dam were destroyed causing significant flooding of the
area. The modelling project illustrates useful steps in problem analysis, progressing from
system characterization (analytical phase) to predictive modeling (synthesis phase), as
shown in the diagram below.

For each of the parameters under consideration,
the weights (w) were assigned according to their
relative importance for the particular
question/issue. The weighting matrix (Table 2)
estimates the relative importance of each
variable. The utility was considered as the impact
with the site-specific conditions of each parameter
within the range of natural values between
alternatives (Figure 4). Two scenarios were
evaluated with the specified utility of various
factors.

CONCLUSIONS

This structured approach to system analysis was suitable as a first, pre-implementation step
which allowed to explore the relationships among a set of multidimensional variables and
model possible scenarios to overcame the problem that the project focuses on. The MCE
scenario utilities (see Table and Figure to the right) suggest that immediate flood elimination
procedures are preferable since they might shorten the negative effects of current conditions
on the landscape and economy. However the dominant utility contributions of social and
economic factors are deeply interdependent and need some further consideration.

Σi wi • ui = Total ”utility”       (used to rank different scenarios)

SYSTEM SKETCH
On February 26, near the village of Kozarovichi, the sluices of the dam separating the Irpin River
from the Kyiv Reservoir were destroyed during the first days of the war. In a month and a half,
water from the reservoir flooded the Irpen floodplain up to Gorenka, which is more than 20
kilometers upstream.
According to the data of remote sensing of the earth and calculation of vegetation and water
indices, as of 05.02.2022, the area of flooding reaches 21 km2. The selected variables identified
were used for initial characterization of the system and its dynamics in the following step.

SYSTEM STRUCTURAL ANALYSIS
Using variables related to the System Sketch, the system dynamics are evaluated
from their impact relationships with the help of relative vales (0-3 scale) shown
in the matrix below (Table 1), based on theory, expert experience and literature
information. The Cause-Effect plot (Figure 2) and relationships diagram (Figure 3)
graphically illustrate the system, which contains mainly high-active variables
that influence each other. This stresses the importance of positive feedback
loops that can create system instability. For example, the social part of the
system demonstrate significant inter-system dependence, that can have a
negative effect on predicted activities.

MULTI-CRITERIA EVALUATION
The conceptual analytical modeling was a basis for a predictive modeling. Multi-criteria evaluation (MCE) for
two project scenarios (short- and long-term) was applied. The following equation was used as one of the
possible options:

Relative impact
strength:


