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Definition

Floods are a rapidnd long-lasting increase of the water level that tead to inundations
(through infiltration, dike bursting, etc.). Floodse part of a river's natural cycle. The
implementation of human stakes within major riveid@uts these stakes into potential flood
situations.

Data concerning floods in the Alpine Space

Floods are relatively well observed in both timed aspace. Monitoring and observation
networks are implemented along most of the alpme@eri-alpine rivers. The Alps represent
an important part of the big European rivers ca®himarea. Indeed, 20 % of the Rhoéne
waters and 67 % of the Rhine waters originate endlpine area. Rivers like the Rhéne and
the Rhine have long flow chronicles. Furthermoistdnic reconstructions (like that carried
out by C. Pfister in Switzerland) can give an idéaiver activity for the period preceding
instrumental records.

Rhone flood at Sablons (Isére)




Flood sensitivity and links with climate

The link between climatic parameters and river d®as obscured by many human factors
(this is even more perceptible than for torrergiatnts). Land-use changes greatly modify the
surface flows and the stream. Today there are tahiceent areas in the Alps with “natural”
flow processes.

Water used for agriculture also represents an itapbmpart in the flow balance. Hydraulic
works can have a strong influence on river chareties. Dams radically change the flow
patterns, whilst protective buildings and micro gowlants represent “noises” in frequency
and intensity analyses. Moreover, many “hazardeidfi measures (dikes, protection
forests, etc.) were implemented in the first haff the 20" century, while “hazard-
aggravating” measures (ground waterproofing, cdadoanks, etc.) have generally increased
in the second half of the 2&entury.

The following hypothesis is generally proposedaiwarmer climate, the situations that could
lead to floods would increase (with the postulatd tvith more energy in the climatic system,
the water cycle would be enhanced). However, tieeeelack of “transfer” between climatic
model results and the possible effects on hydrolddialance and river runoff. Up till now,
the proposed impacts were mainly qualitative. Higljmal models aimed at obtaining
guantitative results are currently under developnrefsermany and Switzerland.

Climate models calculate a precipitation increagms some seasons and precipitation
decreases for other seasons. Thus it is expecéthin evolution of floods will follow that of
precipitation. However the non-linear nature of gpé&ation/runoff relations and various
buffer effects might attenuate the impact of preeatpn on large-scale catchment areas. As
regard to the torrents, the buffer effect on theloaent area is more reduced and so it is more
sensitive to fluctuation in precipitation.

Observed impacts of climate change on floods

Flood intensity: On the world scale, aroun
70 % of rivers flows do not show an
significant trends related to climate change.
When these trends are significant, they are
divided equally between an increase apd
decrease in flood volume. In France,
different studies converge on the fact thiat
there are no significant trends concerning
flood volumes since the middle of the™?
century. These findings are also valid for
Central Europe (Elbe and Oder rivers).

However, in Southern Germany, the examined runafie tseries demonstrate a regional
increase in flood runoff for some stations in thst130-40 years; but no significant changes
were detected when examining the annual serieg0fdo 150 years time series duration.



Flood frequency: An increase in the frequency of « extreme » floodshe Alps has been
observed over the past 20 years, compared to te@@ury mean. In Southern Germany,
the KLIWA project stated that the frequency of winfloods increased since the 1970s with
the exception of Southern Bavaria (i.e. North edf@lps). Significant floods occurred in
Switzerland in August 1987, September 1993 and [62ct@000, particularly in Ticino in
1978, 1987, 1993 and 1994. However this frequencyease seems to be within the natural
range of variability. The same kinds of conclusi@mve been proposed for floods in Central
Europe (Oder and Elbe). In France, statistical istudio not show any significant flood
frequency increase.

Flood intensity/frequency and seasonality:An increase in summer flows for rivers fed by
glaciers, due to increased glacier melting, has) deserved in the Alps, with favourable
impacts (on a short-term scale) on low waters,rmudirect impact on floods. In Southern
Bavaria, the KLIWA project stated that monthly réfsoduring winter are higher since the
1970s (compared to preceding values, availableesii81). In France, the only detected
changes concerning floods and low water patteragsamd in mountainous areas (Alps and
Pyrénées). In these mountain ranges, a tempenaseréead to earlier melting of snow cover
and strong low water events (depending on whetlexetwas snow cover or not).

Potential impacts of climate change on floods

Flood intensity/frequency and seasonalityThe simulated winter precipitation increase and the
expected limited buffer effect of snow cover (daeathigher rain/snow limit) should lead to
favourable situations for floods in winter (bothr fotensity and frequency).

Depending on the topography of the basin, theseatspmight be of major importance if it
incorporates a large zone at medium altitudd@00-2500 m a.s.With a consequent snow
cover (cf. fig. 1). On the other hand, the intensit spring flood peaks would be reduced as a
consequence of the gradual melting of snow coviee flver flood peak due to snow cover
melting could occur a month earlier in the year.aglobal scale, diminished low waters and
even droughts should be more frequent during sumbesmrause of reduced summer
precipitation and stronger evapotranspiration.

Nevertheless, the rivers fed by glaciers (whichresent important water stocks) may
experience a flow increase in the short-term witbrgyer glacier melting in summer. In the
long-term, once the glaciers would have lost mégheir volume (and/or surface), and thus
their potential water stock, the flow of these rsv@vould decrease. The increase in summer
flow has already been observed while the long-téeerease remains a strong assumption.



Fig. 1 — Schematic evolution of the winter soliddjuid ratio for Alpine and Pre-Alpine
catchment area

Source: Author, 2007, on the advice of C. O

Note This synthesis, written b%. Prudent (PGRN) with the contribution frokh. Lang
(Cemagref HH), C. Obled (LTHE), J-M. Vengeon andHEthhorn (PGRN), is based on the
bibliographic analysis carried out for the "ClimQpABase™:

http://www.risknat.org/projets/climchalp wp5/




