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The use of remote sensing techniques in the ficld of Hood hazacd forecasting
recived in the Jaxt yours 6 noticenble impulse due to the spreading availability
of aatellite data, especially in the form of digital images coming from the julra-
e band of radiometers Rying on bosrd of gensynchronous orbiting platforms.
The uso of infrared information remotely seused frum satellite sensors is by no
menns reliable, at present, for quantitative precipitation forecasting when the
acales of inturcst for Hash Hoods sre concerned. Nevertheless the predictive
content. of ratellite imagery in the face of the overall clond dynamics i3 quite
high. In this view the wse of clond tracking techniques sl storm identification
procedinres has been recently proposed with the sitn of prodicting the evolution
of clond entitles associsted with the highest heavy rainfall probability. Alge-
rithma for this kind of uualysls are based on the processing of geosyachronons
satellite imagery in the infraved band sl iisplemented in the litits of a real
time monitoring frmnework. Cluster analyais is usmal for storm identification
aud the dynamies of Lthe storming system is tracked sloug the whole series of
half-hourly incoming images. A niethod for developing a fully sutomated pre-
dictive procedure is proposed In this paper together with o eritical discassion
abont its suitability for predicting the probubility of heavy rainfall events when
assncinted with s specific inodeling of small scal: rainfall distribution which s
wesnally responsible for the evenrrenes of Hash Boods in sinall size catchments,
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Meteorological analysis of heavy rainfall events
which cause flash floods ih Yxighly deve]oprd
countries is being significantly assisted DY the
use of information received from satellite
sensors., One of the most promising approaches to
the satellite imagery relies on c?uster analysis
aimed at cloud tracking and storm identification,

In order to assist scientiste in identifying
areap with the highest probability of strong
convective development, the resent paper

investigates the potential of combining the ahove
automated techniques with recent advances in
meteorological theory on synoptic systems. From
this last point of view those areas become
defined by the intersection of three synoptic
mechanisms: upward quasi-geostrophic forcing,
convergence of water vapor at low levels and
convective instability in rthe lnwer troposphers,
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We propose a methodology for initialisation of rainfall-runoff models applicd
in event-bascd flood forecasting. It involves the calibration of a continuous-
time daily model used to initialise a finer time-step modcl applicd during flood
periods. The mcthodology is tested and compared to other initialisation
techniques. For a reliable evaluation, we usc synthetic data to avoid the
uncontrolied crror cffects of real-world situations; also, we have added some
error to the input data. A simplified version of TOPMODEL was sclected for
the tests. The results show that thc proposed mcthodology can be a very
effective alternative in tackling the problem of model initialisation.
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The high predictive eontent of satellite Imagery was enthusinstically proposed
as a powerful Loul in finsh Hood forecasting, lending to the developuient of
omplrieal algorithing for deriving ground rainfall rates, Two major constraints
were luter rocognized to hold: the relinbility of rainfall estimatos is low exeept
for lnrge areas and Lhe resolution of the satellite duts itself Is quite conrse. Qu
the eontrary, flash floods wre usunlly driven by the snall senle distribution of
vainfall intensities at the scale of the showers, Radlar data are thus nddressed
with the alm of exploiting the high resolution scanning of the atmosphere,
Agnin two misjor constrainis arise when a single radur is nsed: (a) the spatinl
caverage is quite limited with reapect to the scale of storms evolution sl (b)
the predictive content of the information is very low, ‘I'his paper investigates
the potentinl of using radar dals us an inpnt to the space-thne maodeling of
raintall fields, orientated to Hash fiood forecusting. To this dud, a prelininary
analysis is perfarmed W exandne the capabilitien of u stochastic apace-time
rainfall madel In the face of reprodicing the simall scale fentures of the ralnfall
ficld. "Fhe madel perforinnnce ix exmnined on the basls of high resulution data
from the Chitholtan vadar (UK), for diffecent Kinds of storm eventa,
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The influecnce of different weather types on intense rainfall and flood
discharge is studied. Data from Western Greece are analysed, through a
weather type classification that has been widely used in Greece. The
probability of occurrence of intense rainfall events and flood events,
conditional on the prevailing weather type, are calculated. Also, the statistics
of the event characteristics are extracted and analysed through statistical tests
and analysis of variance. The analyses show that there exist statistically
significant diffcrences in the probability of occurrence of an inténse rainfail
and flood event. However, the weather type concept does not explain
significant portion of the variance of the cvent characteristics, such as rainfall
duration, total depth, intensity, and discharge volume.
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Within the frame of the EC funded project AFORISM, a study is being conducted
on the possibility of operationally using the rainfalt forecasts generated by a Limited
Area Model (LAM) of the atmospheric dynamics in order to improve flash floods
forecasts, '

This paper refers 1o an experiment under progress on the Reno river catchment, by
trying (o reproduce the events of November 1990 when a large flood occurred and a
flood plain was inundated.

Precipitation forccasts are generated using the LAM and coupled with the rain-
gauge precipitation of the last few hours in order to improve the
extrapolation.

The resulting precipitation field is then used within the frame of a real time rainfall-
runoff modei to produce flood forecasts.




