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Introduction

La Réunion is a volcanic island located in the Indian Ocean. Its climate is tropical . This island is characterized by pluviometric
records with an annual cumulative rainfall locally exceeding 7m/year. The main precipitations occur during intense rainfalls
often linked to cyclones in the winter season. These extreme events, combined to steep slopes, lead to an intense erosion.
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Context of the study

The slow-moving landslide of Mare a Poule d’Eau (MAPE) located in the Salazie watershed is the result of a massive debris ava-
lanche due to the dismatling of the extinct volcano (Piton des Neiges) 955 000 years ago (Arnaud, 2005).

The permanent GNSS receivers network (BRGM-French Geological Surveys) shows a maximum velocity of 1,7 m/year for the
2010-2013 period.

The Northern limit of the landslide is the River du Mat, a permanent river which mean annual flow is 3m? /s and can reach 145
m?3 /s during cyclones.
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The aim of this study is to improve the knowledge of this landslide combining:
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- a cinematic study of the landslide from SPOT5 images correlation and IGN images observation o . W T — m— (< lomeers
- a geomorphological study to combine those results to the morphology of the landslide and improve our R R R o Projection. Transverse Mercator | -
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Location of the study site : the Mare a Poule d’Eau landslide in La Reunion island (Indian Ocean)

Displacement between the 06-June-2005 and the 26-June-2006 Displacement between the 26-June-2006 and the 02-May-2008 Displacement between the 15-Jan-2011 and the 11-Jan-2014

7672500
7672500
767250070000

7672000
76720007000

7672000

7671 500 000000
7671500 2000

displacement (m)
displacement (m)
displacement (m)

767100000000
767100070000

7671500

7670500 000

S
e 3
e riee A E oy N
. l‘“‘,x,’. ' XY ‘:' 3 \ 3 X ';"-,; 4
ok Break of slope in 2011 ¢ S ; e b Break of slope in 2011

345000 345500 346500 347000 347500 345000 345500 " 346000 346500 347000 347500 345000 345500 3460 346500

Coordinate System: WGS 1984 UTM Zone 408 0 0,25 0,5 1 Coordinate System: WGS 1984 UTM Zone 405 0 0,25 0,5 1 Coordinate System: WGS 1984 UTM Zone 40S 0 0,25 0,5 1
Projection: Transverse Mercator I s <ilometers Projection: Transverse Mercator N S Kilometers Projection: Transverse Mercator I s Kilometers
Datum: WGS 1984 Datum: WGS 1984 Datum: WGS 1984

Mean velocities between 2002 and 2014
(m/yr)

7671000

8y
- ¢ ? ?
S ) 1 2005-2006 2006-2008 | i 2011-2014
s I | |
% i !

-

—
1 [

7670500

345500 346000 346500 347000

0 0,25 0,5 1

, I s Kilometers
Coordinate System: WGS 1984 UTM Zone 40S

Projection: Transverse Mercator
Datum: WGS 1984

Pluviometry ( mm)

Il. Geomorphological study of the landslide (1949-2011)

Il. 1. Geomorphology of the limits of the landslide from aerial images Il. 2. River/landslide interactions : evolution of the active river bed
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0.35

21°2'30"S
21°2'30"S

030

0.25

21°2'30"S

surface (sq km)

e
Py
v

21°3'0"S
21°3'0"S

o
P
(=]

Legend
Flooding river bed limits ¢ | Legend : Legende 0.05
Main channel Flooding river bed limits e - 1949
— (rests 3%, — (rests - ;
~—— Secondary crests e ; il —— Secondary crests 3 - e 19149950 16T 1966 197fear s 2008 o
] Alluvial fan P " Stableslope : low vegetation S 4 1961 |
o Active slope o ¢ I Stable slope : trees S e O - _ 1966
2 1 Stable slope : low vegetation e Active slope i ROV . 1978
* I stable slope : trees S ; Main channel
: —~ y ‘ w 1984
55°30'30"E 55°31'0"E 55°31'30"E 55°30'30"E 55°31'0"E 55°31'30"E _ 1989 |
Coo_rdinate System: WGS 1984 UTM Zone 40S 0 0.2 0.4 0.8 Coo_rdir_wntg System: WGS 1984 UTM Zone 40S 0 0.2 0.4 0.8 ; ' ; . ! . . . .
Datom WS 1664 e m— lometers Dstom WS 1664 Kilometers § B LS wso | Surface of the active river bed from aerial images,
: : : : : | ol from 1949 to 2011
Evolution of the crests and increase of the vegetation from 1949 to 2011 due to a revegetation policy ' 2011 |
55°31'0"E 55°31'30"E R o
Coordinate System: WGS 1984 UTM Zone 408 o 5455 (25 0.5 Stablllty of theriver bed :
oge ° o o Projection: T M ! ! T . . . o .
Stability of the landslide limits: Do WGS 1084 e w— lometers quick return of the river to its equilibrium state|
- no retrogressive erosion at the landslide’ limits after a flood.
- retrogressive erosion of 120m : the main source of sediments for the river River/landslide interface observed from aerial images from 1949 to 2011
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