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THE EMERGING ROLE OF ECONOMIC ANALYSIS IN

DECISION SUPPORT FOR THE OPERATION OF

OFFLINE FLOOD STORAGE RESERVOIRS

An example based on the case of the Tiszaroff reservoir
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The construction of a series of fl ood peak reservoirs al ong
the River Tisza was the resul t of a change in fl ood defense
strategy triggered by the experiences of the M i l l ennium
fl oods and a H ungarian national budget constraint. The
Tiszaroff fl ood detention reservoir was the first l arge scal e
off-l ine fl ood storage faci l i ty al ong the river and the onl y
one that was in use to mitigate the Tisza fl ood-wave of
201 0.

The integration of the fl ood storage faci l i ty into the fl ood
defense protocol raised new questions. Beyond hydraul ic
effectiveness, the question about the optimal use of the fa-
ci l i ty emerged. H ow can the del iberate inundation of the
reservoir be economical l y assessed? H ow can the damage
cost in the reservoir be compared to the incremental risk
mitigation al ong the river? The economic modul e created

by REKK.AQUA integrates this aspect into the faci l i ty’s op-
eration protocol .

The decision support modul e is an economic tool that cal -
cul ates the net economic effect of opening the reservoir. I t
incorporates information about specific points of the de-
cision sphere that the head of the fl ood-defense operation
faces, incl uding uncertainty over the timing of fl ood fore-
casts and the projected peak l evel of the approaching fl ood
wave.

The economic decision support modul e of the Tiszaroff
fl ood detention reservoir rel ies on research provided by the
domestic impl ementation of the Fl ood Directive and data
on l ocal fl ood defense activities, archived by the regional
water directorate since 2006.
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Conclusions

The resul ts show that the economic eval uation of the use of
fl ood detention reservoirs contributes to cost efficient de-
fense operations. M eanwhi l e there are at l east two ways in
which further devel opment can improve the overal l cost ef-
fectiveness:

1 . C The changes in fl ood risk due to the reservoir’s mitig-
ation effect provide a rational frame for the regul ation
of damage exposure inside the reservoirs. I t can
provide a sound economic basis for agreements
between the reservoir operator and the l and own-
ers/users targeting damage exposure reduction that
can further increase fl ood safety in cost effective
ways.

2. C The devel opment of a pre-optimized operation
scheme of the main fl ood-detention reservoirs of the
catchment during the preparation phase of the fl ood
defense activity can resul t in substantial cost savings
in terms of damage compensation payments to l and
users within the reservoirs during future fl ood events.

The modul e strictl y focuses on the defense rel ated issues of
the fl ood events but at the same time the cal cul ations show
the “interfaces” where there are sound economic pl atforms
for the integration of several water pol icy issues that can be
attached to the different uses of a reservoir territory.
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The M onte Carl o approach of the modul e hel ps decipher
between differing decision scenarios presented by a com-
pl ex and uncertain situation. I n H ungary a comprehensive,
experience based probabi l i ty function for catastrophe driv-
en by water l evel s has never been devel oped. The modul e
makes up for this absence by testing the hydrol ogical effect
of opening the reservoir against different “assumed as crit-
ical water l evel ” scenarios. This “assumed critical l evel s”
approach al l ows the head of the defense operation to in-
tegrate an assessment of the circumstances of the given
fl ood defense situation into the operation of the modul e.

With the modul e at hand, the hypothetical effects of reser-
voir use for previous fl ood-waves were examined - there
were severe fl oods on the river Tisza in 2000 and 2006, but
the Tiszaroff fl ood detention reservoir was not yet avai l abl e.
I n addition, an ex-post anal ysis of the 201 0 fl ood was al so
carried out. I n 201 0 the Tiszaroff fl ood detention reservoir
was actual l y inundated.

The resul ts show that even a smal l percentage decrease in
the probabi l i ty of a fl ood catastrophe (when peak l evel s
approach the “one in a hundred year fl ood”) economical l y
val idates the use of the fl ood detention reservoir. Empl oy-
ing the reservoirs during the 2000 and 2006 fl oods woul d
have hal ved the risk of catastrophe for the impacted stretch
of the river.

An anal ysis of the use of the fl ood detention reservoir in
201 0 reveal ed that the decision yiel ded onl y a sl ightl y pos-
itive economic gain. This is a positive resul t from the mod-
ul e’s perspective because the ex-post eval uation matches
the actual fl ood defense operation experience. I n 201 0 the
necessity to open the reservoir (from the water l evel ’s point
of view) was a borderl ine decision, but some atypical fea-
tures of the given fl ood-wave eventual l y gave way to the
fl oodgate’s opening.
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