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A new cost-performance grid to compare different flood modelling approaches
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The wise selection of m odeling  approaches with an
appropriate level of com plexity for the stu dy objectiv es is
critical for robu st inference. In th is stu dy, the stru ctu re of a
cost–perform ance g rid desig ned for flood m odeling  is
presented. The g rid is developed to com pare d ifferent flood
m odeling  approaches of v ariable com plexity and to prov ide
g u id ance on the proper selection of the data-m odel cou ple.
The m eth od olog y inv olv es defining  m etrics to qu antify the
th ree v ariables: data costs, m odel costs, and perform ance.
Prelim inarily, 18 flood m odeling  applications in the
literatu re were arbitrarily selected and analyzed to g u ide the
im plem entation of the g rid. The cost–perform ance d iag ram
allows u s to trace a cost-perform ance cu rv e and g rou p
applications in fou r zones correspond ing  to fou r m odeling
approaches (em pirical and g eom orph ic, hyd rolog ical,
hyd rau lic, and cou pling ). The g rid is a tool to su pport the
com parison, classification, and fu tu re selection of cost-
effectiv e m odeling  approaches. It is flexible and can be
extrapolated to other m odeling  objectiv es.
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Cost evaluation

Th is research is part of the first au th or’s PhD thesis, wh ic h is fu nded by
the Lebanese N ational Cou nc il for Scientific Research (L-CN RS) with
the cooperation of the Laboratory for the stu dy of Soil–Ag rosystem –
Hyd rosystem  interactions at the French N ational Institu te for
Ag ric u ltu ral Research (IN RAE-LISAH) and the Montpellier N ational
Superior Sch ool of Ag ronom y (Montpellier-SupAg ro).
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Results

The g rid and the su rv ey link are av ailable upon requ est by contacting  the
au th ors.

Supplementary Data

- The cost–perform ance g rid is tailorm ade; we are not
aware of a sim ilar one hav ing  been m ade prev iou sly. It
allows, for the first tim e, plotting  d ifferent flood
m odeling  approaches on one g raph and com paring
them  on a u nified scale.
- Ev alu ating  the relativ e position of d ifferent
approaches on the cost–perform ance d iag ram  allows
u s to classify them  into categ ories based on their cost
and perform ance levels.
- Com paring  and classifying  m odeling  approaches
prov ide the m odeler with g u id ance to ju d g e the m odel
perform ance. As su c h, the m odel ch oice can be
ju stified based on the expert knowled g e and the
insig h ts g iv en by the cost–perform ance com parison.
- As a first application, the g rid is fitted to flood
m odeling  approaches, bu t the sam e m eth od olog y can
be extrapolated to other m odeling  objectiv es, with
m od ifications relev ant to each case. Fu rtherm ore, it
can be period ically updated to follow the recent
ad v ances in data m easu rem ents and m odel capabilities.
- A su rv ey link is developed to collect inform ation on
m ore stu dy cases. Interested researchers are ad v iced to
partic ipate in the open su rv ey wh ic h is av ailable upon
requ est by contacting  the au th ors.

Future Perspectives

1- General application based on ou r recom m ended scale of scores and weig h t v alu es
2- Sensitiv ity analysis of the selected weig h ts
3- Sensitiv ity analysis of the selected scoring  scale

Cost of data α Data av ailability
Cost of m odels α Model com plexity

Cost of m odeling  = f(cost of data; cost of m odels)

Performance
evaluation

The m eth od olog y was applied on 18 flood
m odeling  stu dy cases av ailable in letaratu re. The
approach is stru ctu red in th ree applications:

Application
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