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On 16 October 1979, a tsunami of a local origin, triggered by the col-
lapse of the Nice airport building site, hit the French Riviera, France, kil-
ling 8 people and generating important economic losses. The main 
effect of this tsunami was flooding in the neighborhoods of La Salis, 
Antibes, France.
To better understand the triggering and effects on-coast of this tsu-
nami, a synthesis of unpublished reports and a field investigation were 
conducted, providing 30 years later a first mapping of its flood. A refined 
numerical modeling of the landslide and associated tsunami were then 
processed and confronted to the observed phenomenon.

Following the 1979 Nice airport tsunami, investiga-
tions were conducted by public organizations and 
insurance companies. Still unpublished, these 
reports were consulted and synthesized. They 
allowed a global vision of the phenomenon as it 
was felt at coast. 
According to the consulted reports, the sea level 
disturbances reached a maximal elevation (crest) of 
2.5 m at the airport, decreasing aside the location of 
the collapse, except in La Salis, where the effects of 
the tsunami were the greatest with a sea level ele-
vation of more than 3 m.

To allow a mapping of the limits of the flood in La Salis, a 
field investigation was conducted 30 years after the event 
occured. 
Complementary archives were consulted, such as the 
intervention reports of the Fire and Rescue Unit of 
Antibes.  These reports permitted to map the buildings 
affected by the tsunami, as well as the building where a 
victim was found dead after the tsunami flood. 

Several witnesses who were already living in La Salis 
neighborhood in 1979 contributed to the mapping of the 
limits of the flood by showing precise water levels against 
the walls of their houses or gates.
A maximal runup of 3.5 m was measured this way.

In 1979, Nice and Villefranche were equip-
ped with tide gages, recording at 15 mm/h 
and 12 mm/h respectively. 
The paper recordings were digitized at 1 
sample/min and the tidal and barometric 
components removed.

The observed amplitudes in Nice as in Ville-
franche do not exceed a few centimeters. 
These amplitudes are rather small with res-
pect to the reports made by witnesses, 
which may be due to the sheltered location 
of the gages and the damping effect of the 
stilling wells.

The tide gage records look remarkably simi-
lar in both places, not only for the amplitude 
and the arrival time (less than 1 min diffe-
rence), but also for the main period of 8-9 
min, probably related to a harbor resonance. 
Besides these strong 8- 9-min oscillations, 
one can observe a long-period component 
around the time of arrival, with peak periods 
of 40 and 76 min in Nice, and 35 and 65 min 
in Villefranche. Such component cannot be 
explained at this time.

The dynamics of the submarine landslide as well as the tsunami initiation and propagation during the first 90 seconds are computed with a numerical model 
developped by Heinrich et al. (2001) based on the non-linear shallow water equations: for both slide and tsunami models, the Navier Stokes equations are 
depth-averaged over the slide thickness and water depth, assuming hydrostatic pressure. The bathymetric data is a 25 m step grid, provided by IFREMER.
The landslide is modeled as an homogeneous viscous flow subjected to gravity, and dilution of the mass of sediments by water incorporation at the interface 
between the slide and the water above is taken into account.
These equations are solved, in the coupled slide/hydraulic code, by a finite-difference method based on a shock-capturing method, and uses a Godunov-type 
scheme, extended to the second order. This non-dispersive numerical model is particularily adapted to reproduce steep fronts in the slide model and to pro-
pagate strongly nonlinear waves in the tsunami model.
In the multigrid code used to simulate the propagation of the tsunami after the first 90 seconds, the same equations are solved with a Crank-Nicolson finite-
difference scheme on a staggered grid.
The 1979 source is the difference of bathymetric maps before and after the slump provided by the Ifremer.
It consists of an initial volume of 10.5 millions of m3, located near the airport and covers an area of approximately 700 m in the East-West direction by 900 m 
in the South-North direction with a maximal thickness of 50 m.

The influence of viscosity on the dynamics of the slide is significant: the mass of sedi-
ments has flowed over about 5 km downhill from the source at t = 10 min for ν = 2.5 
m2/s whereas the front of the slide has already reached the Var Canyon and flowed 
over more than 7 km for ν = 0.25 m2/s, since a lower viscosity leads to a larger flow 
velocity.
It implies that the mean velocity of the front during the first 10 min is about 8 m/s for 
ν = 2.5 m2/s and 11 m/s for the lower value of the viscosity.
Comparison with observations is not straightforward since the current velocity esti-
mation is based on cable ruptures that occurred about 5 h and 9 h after the slump, 
which gives an estimation of the mean velocity during these first hours (~5 m/s 
during the first 5 h and ~2 m/s during the following 4 h), but it may have been larger 
during the first minutes.
The results of the simulations match the ~10 m/s estimation made by Genesseaux et 
al. (1980).

Computed time series, along with scalo-
grams and power spectra are  here shown for 
slide parameters ν = 2.5 m2/s, and e

w
 = 0.01 

(on the right). The ~ 8-min components coin-
cide well with the observations and the com-
puted resonant frequencies.  The shorter 
periods (< 4 min) were not observed in the 
locations studied here, although damped 
waves with a period of 3 min were observed 
in Saint-Laurent- du-Var, close to the airport.

Because of the gages’ locations and the stil-
ling wells’ response, periods under 5 min are 
damped and are not fully registered. A Butte-
rworth filter is applied (red curves) to the 
computed waveforms (blue curves) so as to 
try to reproduce this behaviour . 

The testimonies gathered do not leave any doubt about the limits of the flood and the corresponding runup 
values. The information contained in the various unpublished reports can be considered as exhaustive and pro-
vides a coherent understanding of the effects of the tsunami along the coast.
The computed waveforms show a good agreement with the filtered recording in Nice, but do not reproduce the 
Villefranche one. 
The resonant periods of the 4 studied harbors (only two of them are here presented) were computed and coin-
cide with some components present in the recorded signals and the computed waveforms. However, while all the 
main peaks observed in Nice and Villefranche can be attributed to resonance, this is not the case in Port Vauban 
and La Salis. 
The computed maximum elevation maps are coherent with the available witness reports. They indicate that the 
Nice and Villefranche harbors were well protected from the event, while Antibes was subjected to a focusing of 
the waves, increasing its exposition.  The 2003 Boumerdes-Zemmouri tsunami confirmed this poor sensitivity of 
Nice harbor's basin to long-period wavetrains. In other respects, the non-dispersive model used here might over-
estimate the amplifications in Nice harbor.  Further research might provide answers on this point.
An inundation map for Antibes was produced through modeling and found to be in good agreement with field 
data at the Ponteil and La Salis beaches. The fit is poorer near the La Salis harbor with a computed inland exten-
sion of 40 m instead of 140 m.

A cautious and multi-source survey was conducted and provided precise field data about the 1979 Nice airport 
tsunami in Antibes. Tide gage records were studied and revealed long-period components.
Among the various values for the viscosity and water entrainment that were tested for the landslide modeling, ν = 
2.5 m2/s and ew= 0.01 provide the best fit with the estimations of Gennesseaux et al. (1980). 
This study shows that a single source can explain most of the observations in Antibes, Nice and Villefranche (wave 
heights, periods, and inundations).
The field survey interviews revealed a misunderstanding of the tsunami hazard by the locals and an underestima-
tion of a potential tsunami impact among people who have never suffered from one. The tsunami hazard is quite 
low on the French Riviera compared to other basins, but this area is highly vulnerable as it is heavily urbanized and 
not well prepared to face such phenomenon.
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