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Prologue

PROLOGUE

Dear colleagues, dear friends,

This is a great pleasure to welcome you at the 8" International Conference on Geomorphology of the
International Association of Geomorphologists (IAG), held in Paris (27-31 August 2013). This volume
includes the 1936 abstracts accepted for oral (931) and poster (1005) presentations. These were
dispatched within 27 sessions covering the majority of geomorphological topics. All abstracts have
been reviewed by the 105 co-chairs of the sessions. In addition, five keynotes punctuate the
Conference Programme: they will be delivered by Denys Brunsden, Vic Baker, Ana Luiza Coelho
Netto, Asfawossen Asrat, Xiaoping Yang. Finally, 7 inter-conferences and 6 post-conference field trips
have been organized by geomorphologists from more 17 French Universities, and 3 from abroad
(Switzerland, Italy).

This Abstract volume, which provides an excellent overview of current research trends in
geomorphology, is complemented by two books dealing with the Geomorphology of France: the first
one, “Géomorphologie de la France” is coordinated by D. Mercier (Dunod), and the second one,
“ Landscapes and Landforms of France “ edited by M. Fort and M.F. André, is the first of the new
Springer series directed by P. Migén.

| would like to express my deep gratitude to the members of the Organizing committee for dedicating
so much of their time to the organization of the conference: M. Fort, M.-F. André, E. Cossart, F.
Bétard, Y. Le Drézen, N. Carcaud, D. Mercier, C. Le Coeur, L. Lespez, C. Giusti, N. Vanara, M.
Ghilardi, Nicolas Jacob, G. Arnaud-Fassetta.

On behalf of the Organizing Committee, | wish to thank warmly the International Association of
Geomorphologists (IAG) and its Executive Committee for putting their trust in the French community of
geomorphologists.

Collectively, we are all very grateful to the Institutions: Marie de Paris, Conseil Régional d'lle de
France, CNRS, Ministére de la Recherche, and to all sponsors that have kindly provided financial and
logistical support in a difficult economic period.

Stéphane Costa (University of Caen. LETG Géophen)
Chair of the Organizing Committee of the
8" International Conference on Geomorphology






Program Overview

PROGRAM OVERVIEW
Monday, August 26

14:30 - 18:30
15:00 - 19:00

Pre-reqistration
IAG meeting (Executive committee meeting of the outgoing EC)

Tuesday, August 27

8:00 -
9:30-11:00
11:00 - 11:30
11:30-12:30
12:30 - 13:45
13:45 - 16:30
16:30 - 17:00
17:00 - 18:00
19:00 - 21:00

Registration

1% IAG General Assembly

Opening Session

Keynote Lecture by Prof. Denys Brunsden

Break & Poster Session

Parallel Sessions

Coffee Break & Poster Session

Keynote Lecture by Prof. Victor Baker

Welcome Cocktail at Paris City Hall (Ho6tel de Ville)

Wednesday, August 28

8:00 - 10:15

10:15-10:45
10:45-12:30
12:30 - 13:45
13:45 - 15:45
15:45 - 16:15
16:15-18:30
18:30 - 19:30
19:30 - 20:30

Parallel Sessions

Coffee Break & Poster Session

Parallel Sessions

Break & Poster Session

Parallel Sessions

Coffee Break & Poster Session

Parallel Sessions

Keynote Lecture by Prof. Ana Luiza Coelho Netto
Wine & Cheese

Thursday, August 29

One-day intercongress fieldtrips

Friday, August 30

8:00 - 10:30

10:30 - 11:00
11:00 - 12:45
12:45 - 14:00
14:00 - 16:00
16:00 - 16:30
16:30 - 18:15
18:15-19:15
20:00 - 23:30

Parallel Sessions

Coffee Break & Poster Session

Parallel Sessions

Break & Poster Session

Parallel Sessions

Coffee Break & Poster Session

Parallel Sessions

Keynote Lecture by Prof. Asfawossen Asrat

Gala Evening on the Seine River (Péniche “Le Boréas”)

Saturday, August 31

8:00 - 10:15

10:15 - 10:45
10:45 - 12:30
12:30 - 13:45
13:45 - 16:15
16:15 - 16:45
16:45 - 17:45
17:45 - 18:45
18:45-19:15

Parallel Sessions

Coffee Break & Poster Session

Parallel Sessions

Break & Poster Session

Parallel Sessions

Coffee Break & Poster Session

Keynote Lecture by Prof. Xiaoping Yang
2" |IAG General Assembly

Closing Session

Sunday, September 1

Beginning of:

Post-Conference Excursions
Intensive Course for Young Geomorphologists
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GENERAL SCIENTIFIC PROGRAM (LIST OF SESSIONS)

Sessions Convenors
S1 History and epistemology of geomorphology Victor BAKER
S2 Geomorphology and earth system science (IAG-WG) Nick CLIFFORD
S3 Planetary geomorphology (IAG-WG) Mary BOURKE & Nicolas MANGOLD
sS4 Mega-geomorphology Jorge RABASSA & Clifford OLLIER
S5 Tectonic geomorphology (including neotectonics and Doug BURBANK & Francisco BEZERRA
paleoseismology)
S6 Volcanic geomorphology: towards a quantitative asses- Jean-Claude THOURET & Paola FREDI
sment of volcanic landforms, processes and hazards
S7 Magnitude and frequency in geomorphology including: Stuart LANE & Thomas GLADE
S7A - Extreme events in geomorphology (IAG-WG) Samuel ETIENNE & James P. TERRY
S8 Geomorphic processes and long term landscape evolution | Yanni GUNNELL & Leszek STARKEL
S9 Rock control on geomorphic processes and landforms Piotr MIGON
including:
S9A - Sandstone geomorphology (Danxia IAG WG), Piotr MIGON
extended to quartzites
S9B - Karstic geomorphology: from hydrological functioning | Philippe AUDRA, Francisco GUTIERREZ & Jo
to palaeoenvironmental reconstructions DE WAELE
S10 Quaternary geomorphology, including : Margot BOSE
S10A - FLAG-GLOCOPH Gerardo BENITO, David BRIDGLAND, Sté-
phane CORDIER & Thomas HOFFMANN
S11 Geomorphology and global environmental change Olav SLAYMAKER
S12- Anthropocene geomorphology Andrew GOUDIE
16 S12. Geoarchaeology (IAG-WG) Kosmas PAVLOPOULOS & Vanessa HEYVAERT

S$13. Human impacts on landscapes (IAG-WG)
S14. Geomorphic hazards, risk management and climate
change impact (IAG-WG)

S15. Geoconservation,geotourismand education including:
S15A - Anthropogenic and climatic drivers of cultural
stone deterioration and conservation

S15B - Geomorphosites (IAG-WG) including geoparks and
WHS

S15C - Managing landscape dynamics in protected areas
S15D - Teaching and disseminating geomorphology

$16. Forum francophone : la géomorphologie au service du
développement durable

Asfawossen ASRAT, Andrew GOUDIE, Paul
HUDSON, Denes LOCZY

Irasema ALCANTARA AYALA, Sunil Kumar DE
& Adriana NIZ

Patricia WARKE & Stephen McCABE

Emmanuel REYNARD, Paola CORATZA &
Dominique SELLIER

Maria Luisa RODRIGUES & Tim BADMAN

David HIGGITT

Jules ALONI, Jean-Louis BALLAIS, Mohamed
Raouf KARRAY, André OZER, Mario PANIZ-
ZA, André ROY & PHAN TRONG Trinh
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General Scientific Program (List of Sessions)

S17 Geomorphology and the Critical Zone (including Heather VILES & Junun SARTOHADI
weathering, soils and biogeomorphology)
S18 Hillslope processes and mass movements Mauro SOLDATI, Mihai MICU & Jordi
S18A - CERG Subsession: Methods for landslide hazard and COROMINAS
risk assessment Jordi COROMINAS, Thomas GLADE, Jean-
Philippe MALET
S19 Fluvial geomorphology and river management including: Janet HOOKE & Gary BRIERLEY
S19A - Large rivers (IAG-WG) Avijit GUPTA & Zhongyuan CHEN
S19B - Small catchments (IAG-WG) Andrzej KOSTRZEWSKI
S19C - Sediment fluxes and morphodynamics of stream Alain RECKING, John PITLICK, Mike
channels CHURCH & Nicola SURIAN
S19D - Other subsessions Janet HOOKE & Gary BRIERLEY
S20 Sediment budgets (IAG-WG covering all environments) Achim A. BEYLICH & Armelle DECAULNE
S21 Coastal geomorphology and management including: Edward ANTHONY & Julian ORFORD
S21A - Reef forms (IAG-WG) Chris PERRY, Paul KENCH & Scott SMITHERS
S21B - Rocky coasts (IAG-WG) David KENNEDY & Wayne STEPHENSON
S21C - Other subsessions Edward ANTHONY & Julian ORFORD
S22 Submarine geomorphology Klaus SCHWARZER & Sebastian KRASTEL
S23 Aeolian systems and arid geomorphology (including Xiaoping YANG & Martin WILLIAMS
subarid margins)
S24 Tropical geomorphology Vishwas KALE, Robert WASSON
S24A - Tropical Rivers: Hydro-Physical Processes, Impacts,
Hazards and Management (IGCP 582 and IAG Working Edgardo LATRUBESSE, Jose C. STEVAUX,
Group on Tropical rivers) Rajiv SINHA
S25 Cold region geomorphology including:
S25A - Glacial and paraglacial geomorphology Jasper KNIGHT & Stephan HARRISON
S25B - Permafrost and periglacial geomorphology (in coop. Francois COSTARD & Hugues LANTUIT
with IPA)
S25C - Mountain geomorphology Francesco BRARDINONI & Lothar SCHROTT
S26 Methods in Geomorphology including:
S26A - Modelling in geomorphology John WAINWRIGHT
S26B - Remote sensing (including laser Thomas DEWEZ & Dirk RIEKE-ZAPP
scanning,applications of radar, etc.)
S26C - DEMSs, GIS and spatial analysis Takashi OGUCHI & Christopher GOMEZ
S26D - Statistics in geomorphology lan EVANS & Delphine GRANCHER
S26E - Dating methods (including cosmogenic nuclides) Andreas LANG & Susan IVY-OCHS
S26F - Applied geomorphological mapping (IAG-WG) Michael SMITH, Paolo PARON & Jim
GRIFFITHS
S27 Young Geomorphologists Session Etienne COSSART, Johnny DOUVINET &

Stuart LANE

11
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PROGRAM SCHEDULE

TUESDAY AUGUST 27

Amphitheater Amphitheater Louis | Amphitheater Louis | Room | Room | Room | Room | Room | Room
Gaston Berger Armand Est Armand Ouest 1 2 3 4 AB (6{D)

9:30 IAG General IAG General IAG General
11:00 Assembly Assembly* Assembly*
11:00 . . ) ) : :

) Opening Session  Opening Session* Opening Session*
11:30

Keynote lecture

11:30 y ! Keynote lecture by | Keynote lecture by

) by Denys
12:30 Denys Brunsden* Denys Brunsden*

Brunsden

12:30 .
1345 Break & Poster Session
13:45
16:30 S21C S19D S14 S08 S12 S24 S15B  S25A S22
16:30 .
17:00 Coffee Break & Poster Session

17:00 Keynote lecture Keynote lecture by Keynote lecture by
18:00 by Victor Baker Victor Baker* Victor Baker*

WEDNESDAY AUGUST 28

Amphitheater Amphitheater Louis | Amphitheater Louis | Room Room Room Room Room Room
Gaston Berger Armand Est Armand Ouest 1 2 & 4 AB CD

1800105 S21C S19D S14 S08 S12 S26C S15B S25A  S24A
10:15 .
10:45 Coffee Break & Poster Session
10:45 S08 S15B
12:30 S21C S19D S14 S04 S12 S26C Si5C S26E  S24A
12:30 .
13:45 Break & Poster Session
13:45 S24A
1545 S21C S19D S14 S01 S5 S26C S19A S25B S16
15:45 .
16:15 Coffee Break & Poster Session
16:15
18:30 S21C S19D S18 S21A S5 S2 S19A S25B S16
. Keynote lecture Keynote lecture by = Keynote lecture by
18:30 . i i
by Ana Luiza Ana Luiza Coelho Ana Luiza Coelho
19:30
Coelho Netto Netto* Netto*
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Amphitheater
Gaston Berger

Program Schedule

FRIDAY AUGUST 30

Amphitheater Louis | Amphitheater Louis

Room Room Room Room Room Room
1 2 3 4 AB CD

Armand Est Armand Ouest
8:00
10:30 S21C S19D S18 S23 S5 S26A S19A S25C S9B
10:30 .
11:00 Coffee Break & Poster Session
11:00
12:45 S21C S19C S18 S23 S5 S26A S7A S25C S9B
12:45 .
14:00 Break & Poster Session
14:00 S9B
16:00 S13 S19C S18 S23 S3 S26A S10 S6 s9
16:00 .
16:30 Coffee Break & Poster Session
16:30
1815 S13 S19C S18 S23 S3 S26D S10 S6 S9A
18:15 Keynote lecture Keynote lecture by = Keynote lecture by
by Asfawossen
19:15 Asfawossen Asrat* = Asfawossen Asrat*
Asrat
SATURDAY AUGUST 31

Amphitheater Amphitheater Louis | Amphitheater Louis | Room Room Room Room Room Room

Gaston Berger Armand Est Armand Ouest 1 2 3 4 AB CD
8:00 S13 S19C S21B S20 S26B S10A S7 S17
10:15 S18A
10:15 .
1045 Coffee Break & Poster Session
10:45 S19C
12:30 S13 S198 S18A S21B S20 S26B S10A S11 S17
12:30 .
1345 Break & Poster Session
13:45 S20 S10A
16:15 S13 S19B S18A S21B S15A S26F S15D S11 S27
16:15 .
1645 Coffee Break & Poster Session
16:45 Keynote lecture Keynote lecture by = Keynote lecture by
17:45 by Xiaoping Yang  Xiaoping Yang* Xiaoping Yang*
17:45 IAG General IAG General IAG General
18:45 Assembly Assembly* Assembly*
18:45 . . . ) ) )
1915 Closing Session  Closing Session*  Closing Session*
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Convenor: Victor R. BAKER
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Pyroclastic desnsity current and lahar deposits at Merapi, Indonesia, identified and measured with
GeoEye and Pléiades imagery

RASHIDOV T.
Mud volcanoes of Azerbaijan as the relief unite: natural phenomenon and hazard

25



8th IAG International Conference on Geomorphology, Paris 2013

YOSHIDA H.
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Geomorphic Degrasdation of Volcanic Cinder Cones in Different Climatic Zones
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Geomorphic impacts and socioeconomic consequences of rain-triggered lahars at Merapi volcano (Java,
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Construction and destruction rates of volcanoes constrained from a DEM-based geomorphological
reconstruction
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LAVIGNE F.

The SEDIMER Project: Sediment-related Risks and Disasters following the 2010 eruption of Merapi
Volcano, Indonesia
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Convenors: Stuart LANE & Thomas GLADE
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KORUP O.
Magnitude and frequency in geomorphology on changes and choices

VANACKER V., BELLIN N., KUBIK P.W.

Human-induced changes in geomorphic process rates: Can we gain new insights when analysing
magnitude-frequency distributions?

GARES P., SWANN C., HILL S.
Event based magnitude/frequency analysis in geomorphology

KEILER M., FUCHS S.
The concept of frequency-magnitude relationship versus system dynamics in mountain catchments
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Magnitude and frequency scenarios for a changing alpine environment

CROKE J., THOMPSON C., PIETSCH T., SHARMA A.
Flood Reconstruction and Implications for Magnitude-Frequency
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STARKEL L.
Clusters of heavy rains at orographic barriers-geomorphic effects
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Tyne, UK

S7A - EXTREME EVENTS IN GEOMORPHOLOGY (IAG-WG)

Convenors: Samuel ETIENNE & James P. TERRY

(O] I o] =TT =1 01 = 1 410 ] o E TSR 259

TERRY J.
How does 'reshaping’ Darwin's 'Subsidence Theory of Atoll Formation' broaden the scope of tsunami
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GIENKO G., TERRY J.
3D modelling of boulder shape and volume using digital photogrammetric techniques. Applications in
coastal geomorphology

SETO M., ASAI T., KITAZAWA T., NAKAMURA Y., OGUCHIT. C., TAMURATT.
Identification of liquefied layers in a liquefaction induced by The 2011 Off the Pacific Coast of Tohoku
earthquake in central Japan

TAMURAT.
Some geomorphological remarks on the 2011 mega-earthquake in Northeast Japan
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Extreme Environment and Geomorphological Crisis : the case of the Messinian Crisis
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Response of different land covers to an extreme event in the Spanish Pyrenees

MILAN D., HERITAGE G., TOOTH S.
Use of repeat aerial LIDAR to assess geomorphic impacts of the January 2012 Cyclone Dando floods on
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HONG T., BAI S., WANG J.
Reconstruct the spatio-temporal distribution of Xiakou landslide using Dendrogeomorphological method

BOCHENEK W., GIL E., KIDJOWSKA-STRUGAtA M., KISZKA K., WIEJACZKA t., RACZKOWSKA Z.
Geomorphological effects of extreme precipitation in 2010 in selected parts of the Polish Carpathians

FORT M.
Extreme or ordinary processes? Facts and thoughts on geomorphic scales in the Himalayan Mountains
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S08. GEOMORPHIC PROCESSES AND LONG TERM LANDSCAPE EVOLUTION

Convenors: Yanni GUNNELL & Leszek STARKEL
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STARKEL L.
The Quaternary transformation of inherited older mountain landscapes

VAN DER BEEK P.
Impact of late-Cainozoic climate change on orogenic relief development

EBERT K., HALL A., KLEMAN J.
Factors determining the impact of glacial erosion on shield surfaces

TAVARES B.A.C., BARROS A.C.M., CORREA A.C.B.
Duricrusts in the Borborema highlands, northeastern Brazil: a climatic and structural approach

BESSIN P.(1), GUILLOCHEAU F.(1), ROBIN C.(1), BAUER H.(2), SCHROETTER J.M.(3)
Geomorphological evolution of the Armorican massif (Western France): a base Upper Cretaceous wave-
cut platform degraded in a tropical setting until Late Miocene

FARINES B., CALVET M.
Paradoxical topographies: the example of Betic chains

GIACHETTA E., SCOTTI V.N., FACCENNA C., MOLIN P.
Numerical simulations of Plio-Quaternary landscape evolution of the Iberian Chain (Spain)

RIFFEL S.B., VASCONCELOS P.M., CARMO 1.0., FARLEY K.A.
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Basin inversion, scarp retreat and soil distribution in the Araripe basin (northeast Brazil): implications for
denudation history
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Appalachians, Pennsylvania

BIERMAN P., ROOD D.
Cosmogenic evidence for profound landscape disequilibrium and pre-Pleistocene landscapes in South
Africa

SCHARF T., CODILEAN A., DE WIT M., JANSEN J., KUBIK P.
Robust lithologies preserve ancient alpine-like topography in southern Africa
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PEDERSON J.
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Late Cenozoic River Incision in the Rocky Mountain region and implications for Neogene uplift in the
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29



8th IAG International Conference on Geomorphology, Paris 2013
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Spatial distribution and residence time of large valley-fills along the Himalayan arc

POStEr PrESENTALIONS ..ooieeieeee e e 281

GINESU S., DUNCAN R.
Significance and age of "megakarrens" in Sardinia (ltaly)
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BAZHENOVA O.
Mechanism and structure of denudation in Island Steppes of Siberia

RICCIONI DE MELOS A., FERREIRA BESERRA S., MENDES J.C., COELHO NETTO A.L.
Differential weathering in the Turvo River Basin
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Chemical dynamics, weathering rate and atmospheric/soil CO2 uptake of basalts at Sdo Paulo State,
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The resilience of a badlands area to climate change

SHI C., SHAO W., QI D.
Characteristics of hypsometry and valley geometry of the Suoshui basin in Zhangjiajie and their
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DELMAS M., GUNNELL Y., CALVET M.
Are cirques exclusively cold-climate landforms? Allometric growth revisited in the Eastern Pyrenees

SEMBRONI A., GIACHETTA E., MOLIN P., FACCENNA C.
GIS-based morphometric analysis of the Blue Nile and Tekeze watersheds (Ethiopia)

RICHARDSON J., TOOTH S., GRIFFITHS H.
Processes and rates of bedrock erosion in Welsh rivers, and the implications for long term landscape
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YURY E.
Mudflow morpholitogenesis((MMLG) on the Greater Caucasus

GUILLOCHEAU F.
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upstream (EAR) and downstream (Atlantic bulge) uplifts during Miocene times

GHOSH P., MISRA A., SINHA S., SENGUPTA |., HATUI K.
Evolution of catchment basins in the Himalayas: New observations

MBEUGANG TCHEUBONSOQU E.M., TCHINDJANG M.
The Yangben inselberg and planation surface

BONNET N.
Long-term evolution of Southwest Indian landscapes by 40Ar-39Ar dating of K-Mn oxides in supergene
Mn-ore deposits
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DORANTI-TIRITAN C., HACKSPACHER P.C., GLASMACHER U.A., POCAY M.A.H.
Long-term landscape evolution of the southeast Brazilian highlands: analysis of Pogos de Caldas
Alkaline Massif region

NEXER M., AUTHEMAYOU C., PEDOJA K., DELCAILLAU B.
Toward a quantification of long-term evolution of coastal landscapes? Drainage developed on marine
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CSILLAG G., SEBE K., FODOR L.I.
Piedmonts of the Transdanubian Range, Hungary: Limited slope retreat of the pediments?

FLUGEL T.J., ECKARDT F.D., COTTERILL F.P.D.
The spatial distribution of knickpoints in south-central Africa: implications for longterm landscape
evolution

HARBOR D., MEYER R., CONNORS C.
Constraining Cenozoic uplift of the central Appalachians using river profiles and relict surfaces

BRAGANCA M.T.R., OLIVEIRA D.D.
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MINGUEZ A.

Relief evolution of the eastern part of the Bierzo Basin (NW Spain): Response of erosion surfaces and
fluvial network to Cenozoic Tectonic Activity

MONTEIRO K., CORREA A.C.B.
Applying hack index in drainages to define slope levels: a case study of the Eastern Borborema plateau
Rivers

N. BARRETO H., A. C. VARAJAO C., BRAUCHER R., BOURLES D.L., A.R. SALGADO A., F.D.C. VARAJAO A.
Denudation rates of the Southern Espinhago Range, Minas Gerais, Brazil, determined by in situ-produced
cosmogenic beryllium-10

SANCHEZ C., TAPIA M., RIQUELME R., CARRETIER S., BRICHAU S., MARQUARDT C.
Reconstruction of long-term (last 35 Ma) pediment evolution in the Atacama Desert using a
multidisciplinary approach

LADEIRA F.S.B., LEONARDI F.
The main elevation levels of the northeastern quadrilatero ferrifero region, Minas Gerais, Brazil and their
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DE SOUZA MARTINS E., VASCONCELOS V., CARVALHO JUNIOR O.A., REATTO A., COUTO JUNIOR AF.
Self-organisation of geomorphological evolution in the brazilian Central Plateau

RODRIGUES DE MORAES G., SERGIO BERNARDES LADEIRA F.
Correlation between iron and laterite layers paleosurfaces Minas Gerais, Brazil

BROCARD G., WILLENBRING J.K., SCATENA F.
Use of detrital cosmogenic 10Be and LIDAR DEM to evidence and quantify the propagation an erosion
wave in steep tropical watersheds, Luquillo Critical Zone Observatory, Puerto Rico

S09. ROCK CONTROL ON GEOMORPHIC PROCESSES AND LANDFORMS

Convenor; Piotr MIGON
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DYKES A., DEVOTO S., SOLDATI M.
Lithological controls on patterns of landsliding in northwest Malta
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CUREBAL I., EFE R., SOYKAN A., SONMEZ S.
Factors that Affect the Formation and Development of Gdlciik Uvala in Western Turkey

MAIRE R., BINI A., BRUXELLES L., CAMUS H., DANDURAND G., DEVES G., DUBOIS C., LANS B., ORTEGA
R., ROUDEAU S., QUINIF Y.

A new paradigm in geomorphology and geology of reservoirs: The deep alteration of rocks by « ghost-
rock » process
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Twidale's Rock: a granite block showing linked rock basins, channels and relief inversion
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The use of the Schmidt hammer as a complementary tool for cosmogenic dating in Sierra Nevada
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BURSZTYN N., PEDERSON J.
Bedrock Strength and River Metrics: Spatial and Statistical Correlations on the Incision of the Colorado
Plateau, Southwest USA

BANERJEE A., BANERJEE A.
Impact of rock structure on drainage development: a case study from south-western pedimental region of
West Bengal, India

QI D., HUANG H., CHEN A., CUI Z., ZHAI F., CHEN D.
Temporal and Spatial Characteristics of Different Sandstone Geomorphology Types: from Zhangjiajie to
China

GARCIA RODRIGUEZ M., CENTENO J.D., GOMEZ-HERAS M., FORT GONZALEZ R., ALVAREZ DE BUERGO
M.
Thermal and structural controls on polygonal cracking in granite of La Pedriza de Manzanares (Spain)

LANS B., MAIRE R.
Genesis of incipient karst systems in saturated/semi-saturated and altered context: the example of «
Graves » area (Gironde, France)
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S9A - SANDSTONE GEOMORPHOLOGY (DANXIA IAG WG), EXTENDED TO QUARTZITES

Convenor: Piotr MIGON
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PAN Z., PENG H., SIMONSON S., YAN L.
Primary study on the global distribution and geomorphic development of red beds

HUANG J., CHEN Z., ZHANG R., PENG H., QI D.
Preliminary Study on Danxia Landform in China

REN F.
Study on the genesis of danxia landform in Longhushan area, southeast China

HUANG H., GU J., SONG H., XIAO S., TIAN S.
Contraverses over naming landscapes and implications ' Case of Zhangjiajie Global Geopark of China

SAMINPANYA S., DUANGKRAYOM J., JINTASAKUL P., HANTA R.
'Mo Hin Khao' a sandstone geotourism site in Thailand

GIUSTI C.

'Rougiers' and 'Ruffes' of southern France. A comparative study of geology, landforms and landscapes in
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MIGON P.(1), WRAY R.(2)

Sandstone versus conglomerate erosional landscapes - Why similarities? Why differences?
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MECCHIA M., SAURO F., PICCINI L., DE WAELE J.
A model simulation of the ‘'arenisation' weathering process in quartz-sandstones: a key factor for
speleogenesis in the quartzite environment

SIMONSON S.
Distribution of red beds and classification of their erosion intensity in Guangdong Province, P.R.China'a
remote sensing and GIS approach

PENG H., QIU Z., PAN Z.
Experimental geomorphology study on bedding caves at Mt. Danxiashan

PENG H., PAN Z., YAN L., SIMONSON S.
China will start a national basic data survey on Danxia landform
Sun Yat-sen University, GUANGZHOU, CHINA

ZERBONI A., VERRECCHIA E.
Inherited evolution of sandstone landforms in the Tadrart Acacus massif (central Sahara) and associated
formation of banded iron speleothems and crusts

HUANG J., CHEN Z., ZHANG R., QI D., WANG S., WANG Z.
Study on the geosciences and geotourism value of Kongtongshan Danxia Landscape in Pingliang, Gansu
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SCHWEIGSTILLOVA J., SOUKUP J., BRUTHANS J., VACULIKOVA J., MAYO A.
Origin of "Rock Cities", pillars and clefts in friable sandstone: new insight from study in Sandstone
Quarry where landforms recently evolve
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S9B. KARSTIC GEOMORPHOLOGY: FROM HYDROLOGICAL FUNCTIONING TO
PALAEOENVIRONMENTAL RECONSTRUCTIONS

Convenors: Philippe AUDRA, Francisco GUTIERREZ & Jo DE WAELE
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AUDRA P., BIGOT J.Y.
Rare sulfate minerals (fibroferrite) and hypogene sulfuric speleogenesis in Baume Galiniere Cave (Alpes-
de-Haute-Provence, France)

BALLESTEROS D., JIMENEZ-SANCHEZ M., GIRALT S., GARCIA-SANSEGUNDO J., MELENDEZ M.
Interaction between the fluvial incision and the geological structures: the Torca La Texa shaft (Picos de
Europa, Spain) case

DANDURAND G., MAIRE R., DUBOIS C., VANARA N., QUINIF Y.
Alteration of the Jurassic limestones series in the Charente karst basin: Impacts for the speleogenesis by
ghost-rock process and the genesis of the large Touvre aquifer

DE WAELE J., FORTI P., MARABINI S., PICOTTI V.
Epigenic gypsum caves as indicators of climate-driven river incision and aggradation in a slowly uplifting
region (Emilia Romagna, North Italy)

GAZQUEZ F., CALAFORRA J.M., SANNA L., FORTI P., DE WAELE J.
The role of condensation in the evolution of dissolutional forms in gypsum caves: an example from the
karst of Sorbas (SE Spain)

JIMENEZ-SANCHEZ M., STOLL H., GIRALT S., MORENO CABALLUD A., DOMINGUEZ-CUESTA M.J.,
ARANBURU A., MENDEZ-VICENTE A., BALLESTEROS D., VALERO B., CHENG H., EDWARDS L.

Cave geomorphology as a record of environmental changes: the El Pindal Cave (Cantabrian Coast, N
Spain) case study

NEHME C., DELANNOY J.J., GERARD J., JAILLET S.
Morphogenesis reconstitution on Kelb valley, Lebanon: contribution of Jeita cave speleogenesis and
karst landforms study

TEMOVSKI M., AUDRA P.(2), SPANGENBERG J., MIHEVC A., BIGOT J.Y.
Thermal Carbonic and Sulfuric Acid Speleogenesis in Cave Provalata, Republic of Macedonia

WHITE S.
Flank margin caves on a passive continental margin: naracoorte and the other southern australian
examples

TONELLI C., GALVE J.P., SOLDATI M., GUTIERREZ F.
New perspectives on the genesis of the Miocene collapse structures of the Island of Gozo (Malta)

JARRY M., BRUXELLES L., BON F., FRITZ C., LACOMBE S., LELOUVIER L.A., MARTIN H., PALLIER C.,
RABANIT M., TOSELLO G., WATTEZ J., ARRIGHI V., SALMON C.

Karstic evolution and Human occupation in the Mas d'Azil Cave (Ariege, Pyrénées, France): new research
and new results

VANARA N., GARATE D., BIGOT J.Y., CANEROT J., LANS B., MAIRE R., MAGNE L., DANDURAND G.,
PARENT G., LAUGA M., DOUAT M., BRAMOULLE Y., LABARGE A., RIVERO O., DARRICAU J., NORMAND
C.

Isturitz, Oxocelhaya and Erberua Caves (Pyrénées-Atlantiques, France): geoarchaeological studies

BOCIC N., PAHERNIK M., MIHEVC A.
Geomorphology of the paleo and recent hydrographic network on the karst plateau (example Una Korana
plateau, Croatia)

FORD D.
Canol, a proposed new Kkarst international geopark in the Northwest Territories of Canada

HATTANJI T., AKIYAMA S., MATSUSHI Y., MATSUKURA'Y.
Dissolution rate of limestone under doline in the Akiyoshidai karst plateau: Evaluation from weathering
experiment and hydrological observation
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SHTOBER-ZISU N., AMASHA H., FRUMKIN A.
Origin and nature of notches on the carbonate slopes of the Carmel Mountain, Israel

ANDREO B., LINARES L., CARRASCO F., RENDON M.
Hydrogeological characterisation of evaporite Karst Wetlands in southern Spain
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Conceptual model of the hydro-sedimentary behaviour of an estuarine karst: Example of Radicatel
springs in the Seine Estuary (Normandy, France)
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Towards a better comprehension of rainfall-runoff relation in karst system at various time scales. Case
study on the Lez aquifer (Southern France)
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Groundwater monitoring network in the classical Karst (NE Italy, SW Slovenia)
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KHEZRI S.
The evaluation of geomorphological features of the karstic cave discovered in Rabat, Sardasht, north-
west of Iran

KHEZRI S., ZAHERI S.
Exploration and recognition of the 'Dolaneh’ cave, Sardasht, Iran
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Erosion littorale et migrations forcées de réfugiés environnementaux. L'exemple de Cotonou, Bénin

NAPARUS M., GOLAY F., PATRU-STUPARIU 1.
Evaluation des processus géomorphologiques en région montagneuse: utilisation des ondelettes pour la
modélisation du terrain a de multiples échelles

BOUMEAZAT.
Contexte d'évolution des terrasses limoneuses quaternaires du bassin inférieur de I'oued Moulouya
comparés aux étagements quaternaires apergus sur ses affluents (Maroc oriental)

EL BOUQDAOUI K., EZZINE H., ZAHRAOUI M., LOUKILI M., OZER A.
Approche méthodologique de cartographie des zones a risque potentiel d'érosion des sols du bassin
versant du Srou (Moyen Atlas, Maroc)

S17. GEOMORPHOLOGY AND THE CRITICAL ZONE (INCLUDING WEATHERING, SOILS
AND BIOGEOMORPHOLOGY)

Convenors: Heather VILES & Junun SARTOHADI
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KIRKBY M.
Landscape evolution models and the critical zone

LUKENS C., RIEBE C., SKLAR L., SHUSTER D.
Altitudinal variations in the size and flux of eroded sediment revealed by cosmogenic nuclides and
detrital thermochronometry

GUIDEZ S.
Impact of biological soil crusts on the infiltration / runoff balance along a rainfall gradient in south-
eastern Tunisia

BETARD F., PEULVAST J.P.
Non-lateritic red soils of the Brazilian drylands: pedogenic processes and landscape evolution

VERDUM R., CORBONNOIS J., MESSNER F., LAURENT F., SOARES V.G.
Sandization in Southern Brazil Campos (lbicui Basin, Rio Grande do Sul State)

STOATE K., HILL S.M., BAROVICH K.

Cenozoic evolution of the critical zone on Kangaroo Island, South Australia: a framework of landscape
geochemical and biogeochemical evolution and the effect of contemporary anthropogenic landscape
change

NADAL JUNQUEIRA VILLELA F., ROSS J., MANFREDINI S.
Analysis of Relief-Rock-Soil Relationship in the Contact Atlantic Plateau - Peripheral Depression of Sao
Paulo

PULUNGAN N., SARTOHADI J., STOETTER H.
Relation of soil depth and slope degree in Loano District, Central Java Province, Indonesia

VOELKEL J.
The layered Critical Zone (CZ)' established geomorphic concepts but a novelty for Critical Zone
Observatory (CZO) Science?

LEONELLI G., PELFINI M.
8180 isotopic signature of glacier meltwaters in the tree rings: basis for long-term high-resolution
hydrological reconstructions in glacial environments

HAHM W., RIEBE C., ARAKI S.
Effects of bedrock nutrient density on life and topography in granitic landscapes

DOETTERL S., OPFERGELT S., CORNELIS J.T., VAN OOST K., SIX J.
Variability of SOC stabilization with the mineral phase along a slope transect
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PAWLIK L., MIGON P., KACPRZAK A.
Contribution of tree uprooting to the evolution of hillslopes and soils - on the examples from the Sudetes
Mts., SW Poland

COOMBES M., NAYLOR L., VILES H., GOWELL M.
What do organisms do on rocks? A multi-methods approach to evaluating biodeterioration
and bioprotection in the critical zone

TEMMERMAN S., VANDENBRUWAENE W., DIJKSTRA J., VAN DUREN L., DE VRIES M., VAN DE KOPPEL
J., HERMAN P., BOUMATT.

Landscape self-organization of tidal floodplains by bio-geomorphic feedbacks between vegetation
growth, flow hydrodynamics and sedimentation-erosion

NAYLOR L., COOMBES M., VILES H., GOWELL M., THOMPSON R.

How biogeomorphic approaches can be used to identify ecosystem processes and services: using rock
weathering studies as an example
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SCATENAF.
Landscape morphology and the spatial variation of critical zone processes in the luquillo critical zone
observatory of Puerto Rico

RAAB T., SCHNEIDER A., GERKE H.H., MAURER T., NENOV R.
Drainage network evolution during the initial phase of ecosystem development - observations from an
artificially-created catchment

MENENDEZ-DUARTE R., SANTIN C., FERNANDEZ S., NAVAS A., GASPAR L.
Soil erosion and carbon redistribution in slopes under different lithologies and land uses: the effect of
fires.

BATZ N., LANE S.
Biogeomorphological interactions in formerly glaciated terrain: the overlooked role of disturbance
processes.

HATTANJI T., MATSUSHI Y., KITAMURA Y., OGUCHI C.T., HACHINOHE S., MATSUZAKI H.
Chemical weathering rate in a steep mountain basin of Northern Japanese Alps: Estimation from in situ
cosmogenic nuclides and geochemical mass balance model

BORGEAUD L., LANE S., VITTOZ P.
Interactions between floristic diversity and organisation and alluvial fan morphodynamics

MIASNIKOV Y.
Sustainability, vulnerability amd geodynamic hazard in geomorphologic systems of urban territories of
the Russian Far East

HUBER J., VOELKEL J.
Periglacial Slope Deposits and the CZ - on their genesis and influence on soil water content by a case
study from the Bavarian Forest, Germany

TODA M.(1), WATANABE T.(2), KOBAYASHI S.(3)
Estimation of Soil Formation Rate from Vegetation on Tertiary Rock Area in Japan

TURKINGTON A.
Bedrock weathering and Biogeomorphic processes in the Ouachita National Forest, USA

RAJIB M.
Redox front effect on the adsorption of cesium and strontium on pumice tuff

WINKELBAUER J., VOELKEL J.
Retracing signals of historical soil erosion in peatbog archives as an indicator for landscape resilience in
the context of future landuse changes and weather fluctuations (TUM-CZO, Ammer Mts.)

TRUEMAN A., WAINWRIGHT J., DENSMORE A., TURNBULL L.
Simulating vegetation dynamics within Landscape Evolution Models: a simplification too far?
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STOFFEL M., STOFFEL M., BALLESTEROS CANOVAS J.A., CORONA C., LUCIA A., MARTIN-DUQUE J.F.,
BODOQUE J.M.
Four-dimensional reconstruction of gullying processes in a sandy badland of the Spanish Central System

GHOSH C.
Biofilm Formation on Sediments is an Adaptive Feature for Vibrio cholerae: A Bio-Geo Interaction
Phenomenon

FURQUIM S.A.C., SAKAMOTO A., BONOMO B.C.M., SOBREIRA M.S.
Saline lakes degradation in the Pantanal wetland, central-western Brazil

MARTIN Y., JOHNSON E., KROEKER S.
Time and Again: Fire, Tree Root Decay and Slope Stability

BACHRI S., STOTTER J., SARTOHADI J.
Volcanic hazard assessment in the bromo volcano aera, East Java (Indonesia)

AGHAJANY K., ROOSTAEI S., POURASGHAR F., REZAEI MOGHADAM M.H.
Urmia Lakes, affected with the water level vacillations and critical increase the salt deserts, expectant of
aid for again birth

COSTA F., BACELLAR L.D.A.P., CASTRO S.S., RESENDE F.R.M., SILVA S.F.
Morphological, micromorphological and analytical properties in a toposequence with haplic cambisols in
the Nova Lima group - Quadrilatero Ferrifero, minas gerais state, Brazil

CORDEIRO SANTOS L., GONCALVES MANGUEIRA C., VITOR DO COUTO E.
Relationship between soil, relief and the distribution of gullies in Northwestern Parana - Brazil

OLIVEIRA F., SCHAEFER C., ABRAHAO W., CLEMENTE E., SIMAS F.
Ornithogenic soil toposequence on Rata Island, Fernando de Noronha Archipelago, South Atlantic and
guaternary paleoclimatic implications

EICHEL J., SCHMIDTLEIN S., DIKAU R.
Paraglacial adjustment and vegetation succession in the forefield of an actively retreating glacier - a
biogeomorphological perspective

S18. HILLSLOPE PROCESSES AND MASS MOVEMENTS
Convenors: Mauro SOLDATI, Mihai MICU & Jordi COROMINAS
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SUWA H.
Rainfall control of debris-flow behavior: motion and deposition at Mount Yakedake, Japan

BOCCALI C., CALLIGARIS C., LAPASIN R., ZINI L.

Developing of a standard methodology to characterize and modeling debris flows

LIN J.

Debris Flow Process Reconstruction Based on UAV Remote Sensing Imagery of Disastrous Scenario

SAEMUNDSSON T., HELGASON J., PETURSSON H.
The debris slide in the Moafellshyrna Mountain on the 20th of September 2012. Was it triggered by
intense precipiation and earthquake activity or simply by melting of the permafrost?

WASSMER P., W.M. ISKANDARSYAH T.Y., GOMEZ C., LAVIGNE F., HART D., PRATOMO |., BEL J.
When Debris Flows Run Upslope: Tsunami Induced Debris Flows

ZHOU G.
Scale Amplification of Natural Debris-Flows Caused by Cascading Landslide Dam Failures

MIZUNO H.
Study on Surge Triggered by Debris flow Plunging into Reservoir
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NG K.Y., MILLIS S.W.
Development of a geomorphological model for field instrumentation design, Tai O, Hong Kong

MICHELETTI N., LANE S.N.
Quantification of mass movement and sediment flux at the decadal scale for Alpine mountain basins: the
critical role of sediment connectivity

SANDRIC 1.(1), CHITU Z.(2)

Bayesian modeling of rainfall-triggered landslides using weather forecasting systems

WISTUBA M., MALIK I.
Relations between landslide activity and fluvial erosion: slope-channel coupling recorded in tree rings
and relief (Western Carpathians and Eastern Sudetes, Czech Republic)

BOGAARD T.
Landslide hydrology: modelling the dynamic interactions between slope deformation, preferential flow
and hydrology

VILLACA GOMES M., VIEIRA B.C.
Variations in soil hydraulic conductivity as triggering factors of shallow landslides in the Serra do Mar,
Brazil

BAUZYS F., EGAS H.M.
Mass movements characterization in the disaster occurred in the Morro do Bau Complex, Santa Catarina,
Brazil, in November, 2008

AMARAL C., SILVA A., LIMA I, RAMALHO J., VAREJAO L., RODRIGUES J., LAGO L., CORREIA R., CORREA
S., PORTOCARRERO H., MOTTA M., VARGAS JR. E., DE CAMPOS T., DOURADO F., SILVA L., ARAUJO J.,
FERNANDES N.F., VIEIRA B.

The Catastrophic Landslide Event of January 2011 in Rio de Janeiro: Geomorpholocial and Geological
Controls

CARDOSO-LANDA G.
Relation between the precipitation intensity and duration that originated the debris flows in Puebla,
México

GORUM T., VAN WESTEN C., KORUP O., VAN DER MEIJDE M., FAN X., VAN DER MEER F.D.
The combined effect of complex rupture mechanism and topography in regional distribution pattern of
the landslides triggered by the 12 January 2010 Haiti earthquake

CHELLI A., VESCOVI P., CARLINI M., CLEMENZI L., ARTONI A, TELLINI C., TORELLI L., BALESTRIERI M.L.
Relationships between large landslides and late orogenic antiforms in the Northern Apennines (N ltaly):
geomorphological, structural and thermochronological data

GONZALEZ-DIEZ A., FERNANDEZ-MAROTO G., DOUGHTY M.W., DIAZ DE TERAN J.R.,, REMONDO J.,
CARDENAL J.

The apply of digital photogrammetric techniques in the generation of landslide inventories of high
temporal frequency for villafufre area (Cantabria, Spain)

EISANK C., HOLBLING D., FRIEDL B., BLASCHKE T.

Defining digital signatures of landslide types for semi-automated landslide mapping
BELL R., PETSCHKO H., BRENNING A.

Age-dependent footprint of landslides in airborne laser scanning digital terrain models

DEVOTO S., FORTE E., MANTOVANI M., MOCNIK A., PASUTO A., PIACENTINI D., SOLDATI M.
Long-term monitoring of slow-moving landslides: examples from the Island of Malta (Central
Mediterranean Sea)

BLAHUT J., KLIMES J., YEPES J., GALINDO 1I.
Monitoring of large mass movements on El Hierro, Canary Islands, Spain

VILIMEK V., KLIMES J.
Landslide monitoring, temporal analysis and susceptibility assessment at Machu Picchu, Peru

MBATCHOU MBATCHOU S., TCHINDJANG M., WAKPONOU A.
Landslides and erosion times on the Batchingou massive (West Cameroon)
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AGNESI V., ARINGOLI D., BUCCOLINI M., COCO L., DEL MONTE M., GENTILI B., MATERAZZI M.,
PAMBIANCHI G., SCIARRA N.

Geomorphological evolution in some clayey small catchments of central and Island Italy during the last
15,000 years

COSSART E., MERCIER D., DECAULNE A., FEUILLET T., JONSSON H., SAEMUNDSSON b.
Impacts of post glacial rebound on landsliding at a regional scale in Northern Iceland (Skagafjéréur):
spatial distribution and mechanisms involved

HRADECKI J., PANEK T., SMOLKOVA V., SILHAN K., LENART J.
Long-term slope instabilities of southern slopes of the Crimean Mountains (Ukraine), the role of
karstification and slope-disequilibrium phases of the Late Quaternary

COROMINAS J., PLANAS X.
The 'El Forn' landslide, Principality of Andorra: a survivor of the late Pleistocene glacier activity

MICU M., JURCHESCU M., MICU D., BALTEANU D., ZAREA R., LEAU L.
The morphogenesis of deep-seated landslides in the Romanian Curvature Carpathians as a proxy in
regional landslide hazard assessment

DELINE P., AKCAR N., IVY-OCHS S., KUBIK P.W.
Repeated rock avalanches onto the Brenva Glacier (Mont Blanc massif, Italy) during the Holocene

PANEK T., HRADECKY J., MINAR J.
Giant landslides at Late Pleistocene highstands of the Caspian Sea

MAQUAIRE O., AFCHAIN P., COSTA S., DAVIDSON R., FRESSARD M., LETORTU P., LISSAK C., THIRARD
G., THIERYY.

Long term evolution of 'Les Vaches Noires' cliffs and spatio-temporal occurrence of landslides (Calvados,
Basse-Normandie, France)

HURST M.D., ELLIS M.E., ROYSE K.R., LEE K.A., FREEBOROUGH K.
Magnitude-frequency scaling of a long-term inventory of landslides in Great Britain

SILHAN K., PANEK T., HRADECKYy J.
Tree-ring analysis in the reconstruction of slope instabilities associated with earthquakes and
precipitation (the Crimean Mountains, Ukraine)

LIMA R., MARCAL M.
Analysis of high magnitude mass movements on January 2011 rainstorm - Nova Friburgo, Brazil

RIEDLER R.A., FULLER I.C., GLADE T., BELL R., MARDEN M.
Spatio-temporal landslide dynamics and their contribution to the channel system from 1946 to 2011,
Southern Ruahines, New Zealand

PARISE M., VENNARI C.
Slope movements shaping the landscape in the Daunia Apennines (Southern Italy), and their effects on
the built-up environment

KACPRZAK A., MIGON P.
Constraining relative chronologies of mass movements using soil characteristics

LENART J., PANEK T.
Crevice-type rockslide caves and their relation to the slope deformations

RICHARDS K., BITHELL M.
Cliffs and screes: the Reverend Fisher, Bakker and Le Heux, Statham and Kirkby and DEM

SHRODER J., BISHOP M.
Geomorphometric assessment of large mass movements in Afghanistan and Pakistan

MARGOTTINI C., FIDOLINI F.

Geomorphological processes affecting the conservation of the Shahr-e Zohak archaeological site (Central
Afghanistan)
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BOARDMAN J., FAVIS-MORTLOCK D.T., FOSTER I.D.
A 10-year record of erosion on badland sites in the Karoo, South Africa

VENCES SANCHEZ D.A., OCHOA TEJEDA V., OROPEZA OROZCO O., PARROT J.F.
Le site archéologique El Tajin (Etat de Veracruz, Mexque) serait situé sur un ancien dépdt gravitationnel
pouvant étre a nouveau affecté par de futurs glissements de terrain

FORT M., RIMAL L.N., BOURLES D., GUILLOU V., BALESCU S., HUOT S., LAMOTHE M.
Large Landslides in the Nepal Himalayas and their significance: The Phoksundo lake (Dolpo District,
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BOCCALI C., DEVOTO S., KEIM L., STRADA C., ZINI L.
Geomorphological characterization and long-term monitoring of slope movements between Salurn and
Neumarkt (Adige Valley, Italy)

SAWABE K., KARIYA'Y.
Features of gravitational slope deformation in Mizunesawa Basin, west Tokyo, Japan

KARIYAY.
Historical rock avalanche in the east side of Mount Jizo, the Southern Japanese Alps, central Japan

MARCATO G., DIXON N., SPRIGGS M., PASUTO A.
Optimisation of Landslide monitoring based on geomorphological characterization

LAUTE K., BEYLICH A.A.
Contemporary hillslope processes sediment budgets in two glacier-connected drainage basins in western
Norway

BUCALA A., ZYDRON T., DEMCZUK P., GRUCHOT A.
Analysis of rainfall-induced shallow landslides in Jamne and Jaszcze stream valleys (Polish Carpathians)

BIL M., DLUGOSZ M., MICU M.
An outline of landslide-triggering rainfall thresholds in the Flysch Carpathian Chain

BERNATEK A.
Analysis of spatial distribution of piping forms in Bieszczady Mts., Carpathians

LOPEZ SAEZ J., CORONA C., STOFFEL M., BERGER F.
Impact of climate change on landslide reactivations in the French Alps

CORONA C., STOFFEL M., KAITNA R., HUBL J.
Hydrometeorological triggers of debris flows in the Tyrol region (Austria) since 1910

NIACSU L., IONITAI.
Landslide development within the Barlad Plateau of Eastern Romania

SATO G., HAYASHI K., YAGI H., HIGAKI D.

Landslide Distribution Induced by Large-scale Earthquakes in 2011, in Iwaki City, Japan

FERNANDEZ MAROTO G., GONZALEZ-DIEZ A., DOUGHTY M., MARTINEZ CEDRUN P., DIAZ DE TERAN
J.R., REMONDO J., CARDENAL J.

The unstable area of Ajanedo, Cantabria (Spain): A proposal for inclusion in Global Landslide Database

BOLLOT N., PIERRE G., SAMYN K., FRANCOIS B., MARRE A., GRANDJEAN G., ZORNETTE N., GARCIA O.
Anatomy of a landslide: a study case in the vineyard of Champagne (France)
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Internal structure and triggering conditions of two recent shallow landslides in the Pays d'Auge plateau
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DIAS V.C., VIEIRA B.C.
Morphometric and morphologic parameters and the occurence of debris flow in Serra Do Mar (SP, Brazil)
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NKURUNZIZA P.
Mass movements, landscape and river morphology evolution around Bujumbura City in Burundi

PEREIRA NETO M.C., FERNANDES E.
Environmental fragility of watershed of Serido River (RN/PB - Brazil): subsidies for territorial
environmental planning
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Monitoring of sediment movement in an artificial forest, Japanese steep mountain
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Assessing of soil loss caused by active landsliding at the catchment scale: comparison of two different
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Statistic/cartographic approach to the geomorphological analysis of slope instabilities in the periglacial
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SILVA L., ARAUJO J., BRAGA B., FERNANDES N.
Topographic controls and mathematical modeling of landslides in Southern Brazil

CHITU Z., ISTRATE A., SANDRIC I.
Landslide Inventory in lalomita Sub Carpathians, Romania
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Romania)
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A complex landslide: the case of Andoin (Basque Country, Spain)
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Method for estimating the volume of sliding soil mass generated by deep catastrophic landslide:
Application to the disaster in the Kii mountain range, 2011

FERNANDES N., SANTOS A.C.F., PINTO C.S.B., BHERING S., GODOY J.M., FONTES R.L.P.
Using fallout 210Pbex, 7Be, sediment yield and modeling to assess soil erosion at different temporal and
spatial scales in southeastern Brazil

SOUZA J.M.D., ASEVEDO L.A., BERTOLINO A.V.F.A., FREITAS M.M.D.
Mass movements in mountainous region in southeastern Brazil from the disaster of January 2011 as
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TABORIK P., PANEK T.
Resistivity measurements in slope geomorphology: recognition of deep-seated mass movements

SMOLIKOVA J., BLAHUT J., ZIZALA D., VILIMEK V.
Shallow slope deformations triggered by extreme rainfall: case studies from Czech Republic
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(Champagne - France)
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Study of Landslide hazards and Assessment of Associated Risks in the West-Cameroon Highlands
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STEPHENS M.
Recent landslide hazards in the Ba catchment, NW Viti Levu Island, Fiji

MESSENZEHL K., HOFFMANN T.
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Storage coupling and sediment connectivity in a high-alpine cascading system (Val Miischauns, Swiss
National Park)

S18A - CERG SUBSESSION: METHODS FOR LANDSLIDE HAZARD AND RISK
ASSESSMENT

Convenors: Jordi COROMINAS, Thomas GLADE & Jean-Philippe MALET
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The use of engineering geomorphology in landslide assessments: a Hong Kong case study
PARRY S.

LISSAK C.(1), MAQUAIRE O.(1), MALET J.P.(2), BITRI A.(3), BOURDEAU C.(4), DAVIDSON R.(1),
GRANDJEAN G.(3), REIFFSTECK P.(5)

Characterizing the complex morpho-structure of coastal landslides combining airborne and ground-
based investigations

MOYA J., COROMINAS J., MAVROULI O.C.
A geomorphologic and probabilistic approach to the number and size of blocks of fragmental rockfalls

VAN ASCHT., XU Q.
A modelling approach of the large, rapid Yigong rockslide ' debris avalanche, Southeast Tibet

CARVALHO VIEIRA B., SOUZA FERREIRA F.
Physical and geotechnical properties of soils and shallow landslides, Serra Do Mar Moutain Range, Brazil
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A reappraisal of field geomorphology in landslide hazard investigation
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Italy

MORITA K., ISOGAI N., ISHIZUKA T., UCHIDA T., OCHI H.
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Accelerated landsliding due to climate warming? Modeling results from western Germany
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Update of rainfall thresholds for landslide activity in the Lisbon area (Portugal)

FRESSARD M., THIERY Y., MAQUAIRE O.
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(Northern Apennines, Italy) for landslide susceptibility assessment: preliminary results
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Zoning and analysis of landslide risk in the urban watershed of the stream of independencia, in the city of
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Assessment of landslide susceptibility using landslide map in Japan
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A comparative study between Weight-rating and Analytical Hierarchical Methods of Landslide
Susceptibility Zonation and Geotechnical Investigation of Some Individual Landslides in Dhalai District,
Tripura, India

MURJLLO GARCIA F., ROSSI M., REICHENBACH P., MARCHENSINI |., ARDIZZONE F., GUZZETTI F.,
ALCANTARA AYALA 1.
Landslide susceptibility analysis and mapping: Pahuatlan-Puebla, Mexico

FUCHS S.
Fluvial sediment transport: the effect of deposition behaviour on vulnerability of elements at risk exposed

GOURNELOS T., TSAGAS D.
Structural Control of landslides movements in the uplifted area of NW Peloponnese (Greece)

GIANNECCHINI R., GALANTI Y., D’AMATO AVANZI G., BARSANTI M.
Critical rainfall thresholds for triggering debris flows in a human-modified landscape: the case of Carrara
Marble Basin (Italy)

SOLDATI M., MAQUAIRE O., MICALLEF A., COSTA S., DELACOURT C., FOGLINI F., JABOYEDOFF M.,
LETORTU P., LISSAK C., PASUTO A., PRAMPOLINI M., TONELLI C.

Coupling terrestrial and marine datasets for coastal hazard assessment and risk reduction in changing
environments - A EUR-OPA Major Hazards Agreement Project

BRANDOLINI P., GALVE J.P., CEVASCO A., SOLDATI M.
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Evaluation of mitigation measures to reduce shallow-landslide hazard induced by extreme rainfall events:
analysis of the road network in the Vernazza catchment (Cinque Terre, Italy)

NICULITA M., MARGARINT C.
Landslide susceptibility validation using multitemporal inventory of landslides in the Moldavian Plateau,
Romania

VAN ASCH T., TANG C.
An integrated model to assess rain fall thresholds for critical run-out distances of debris flows in the
Wenchuan Eartquake area, SW China

LIBERATOSCIOLI E., SOLDATI M., VAN WESTEN C.J.
Assessment of susceptibility for small landslides in the Secchia Basin (Modena Province - ltaly) by
means of statistical analysis

FERNANDES E., CESTARO L.A., PEREIRA V.H.C.
Dunes dynamics and potential risks of mass movements in Natal-RN City, Brazil

HECKMANN T., GEGG K., BECHT M.
Between spatial autocorrelation and representativity: Seeking the 'optimal' sample size for a statistical
spatial prediction model of debris flow initiation

MALET J., BEGUERIA-PORTUGUES S., PROMPER C., GLADE T., PUISSANT A., REMAITRE A.
ChangingRISKS: Assessment and communication on possible effects of global changes on landslide
risks

PETSCHKO H., BELL R., GLADE T., GRANICA K., HEISS G., LEOPOLD P., BAUER C., PROSKE H.,
POMAROLI G., SCHWEIGL J.

Methods for landslide susceptibility assessment, concepts and applications for spatial planning in Lower
Austria

SALVATORE M., BARONI C., CARLONI I., DELLA SETA M., DEL MONTE M., VERGARI F.
Debris flow susceptibility assessment in the avio valley (adamello-presanella massif, Central Alps)
through multitemporal and conditional analysis

LID., YIN K., CHEN L.
Deformation and prediction of landslides with step-like deformation in the Three Gorges Reservoir

NERY T., VIEIRA B.C.
Landslide Susceptibility Mapping Using SINMAP model, Serra do Mar, Brazil

ROTIGLIANO E., AGNESI V., ANGILERI S.E., ARNONE G., CALI M., CALVI F., CAMA M.E., CAPPADONIA C.,
CONOSCENTI C., COSTANZO D., LOMBARDO L.
Multi-scale regional landslide susceptibility assessment in Sicily (Italy): The Sufra Sicilia Project

MICCADEI E., MARSALA V., PIACENTINI T., ROCCA M., SCIARRA M.
Landslide susceptibility map of the Mauritius Island

CREMA S., CAVALLI M., MACCONI P., MARCHI L.
Regional-scale debris-flow modelization for hazard mapping in alpine basins using a high-resolution DTM
and events geodatabase

BOSSI G., CAVALLI M., QUAN LUNA B., FRIGERIO S., MANTOVANI M., MARCATO G., SCHENATO L.,
PASUTO A

Multi temporal LIDAR-DTMs as a tool for modeling a complex landslide: a case study in the Small
Dolomites (Rotolon catchment - Italy)

CHENG C., BAI S., WANG J., WEI Y.

Comprehensive Utilization of SAR and Optical Data for Landslides Investigation in the Bailongjiang
Basin, China

CHHABRA N., ROY N.G.

Hydroelectric power generation, tropical river flood hazards and mitigation plan for better investment in
Uttaranchal, India

BOGAARD T., WENKERS K.
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How can fiber optic technology be used in early warning systems for natural hazards?

LISSAK C., MAQUAIRE O., MALET J.P.
Critical hydro-climatic thresholds for triggering slow-moving landslides along Normandy coasts (France)

S19A - LARGE RIVERS (IAG-WG)

Convenors: Avijit GUPTA & Zhongyuan CHEN
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AALTO R.
Sedimentary Processes in Large Source-to-Sink Systems Forced by ENSO

GUPTA A., LIEW S.C.
Climate change and large tropical rivers

GAUTIER E., FEDOROV A., COSTARD F., KONSTANTINOV P., BRUNSTEIN D.
Interactions between global warming, flooding and fluvial form adjustment on the Lena River, Central
Siberia

BRUNIER G., ANTHONY E.J., PROVANSAL M., DUSSOUILLEZ P., GOICHOT M.
Recent changes in the morphology of river channels in the Mekong delta: natural or anthropogenic?

BALTHAZAR V., VANACKER V.
Regional scale analysis of natural vs. anthropogenic controls on sediment fluxes

BRONSTERT A., ARAUJO J., BATALLA R., GUNTNER A., FORSTER S., FRANCKE T., MULLER E.,
BROSINSKY A., DELGADO J., LOPEZ-TARAZON J., SOMMERER E., VERICAT D., WERB S.

Quantification and Modeling of Runoff and Suspended Sediment Transfer Paths in Instrumented
Mesoscale Catchments in Spain and Brazil

JOUBERT R., ROWNTREE K., ELLERY W.
Understanding recent change in river-floodplain connectivity in the Baviaans catchment, Eastern Cape:
implications for floodplain restoration

FINLAYSON B., CHEN J., WU X., WEI T., LI M., CHEN Z., WEBBER M.
The Hydrology of the Yangtze (Changjiang) River, China

CHEN Z., YUAN W.H.
Post-dam assessment for change in riverbed and delta-coast morphology following impoundment of
Three Gorges Dam of the Yangtze (Changjiang) River

YANG X.K., LU X.X.
Model of reservoir regulations and their impacts on river fragmentation in the Yangtze River Basin, China

SHAO L., LI C.(2), YUAN S.

Geochemical compositions of the late Cenozoic sediments in the Jianghan Basin: Implications for
sediment source and evolution of the Yangtze River

HIGGITT D., ZHANG X.B., HE X.B.

Declining Sediment Yields in the Upper Yangtze: Dams, Degradation Control or Delivery?

YANG D.
Geomorphologic process of the first bend of the Yangtze River

YU G.A., HUANG H.Q., LIU X.F., NANSON G., FAN B.L., LIU T.H.
Characteristics and self-adjusting behavior of anabranching channel patterns along the middle and lower
reaches of the Yangtze River

RAMOND S., ROBERT V., GAUTIER E., DEPRET T., MARLIN C., DURAND V., MONVOISIN G., NORET A.,
MASSAULT M.

Impacts of meander landforms evolution on hydrological fonctionning of a floodplain: the Loire Meander
at Guilly (Central France)
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RIQUIER J., PIEGAY H.

Predicting life span of restored secondary channels and backwaters (Rhéne river, France)

NAGUMO N., SUGAIT., KUBO S.
Severe monsoon floods and floodplain development in the lower reach of the Stung Sen River, Lower
Mekong Basin

KIM V., MAKHINOV A.
Morphodynamics and stability of the amur riverbed

BHATTACHARJEE S.
River bank erosion, shifting of off-take point: a case study of river Bhagirathi, West Bengal, India

SALIT F., ARNAUD-FASSETTA G., ZAHARIA L., MADELIN M., BELTRANDO G.
Morphological changes of the Lower Siret River from 1891 to 2010: the decisive impact of engineering
works and water management strategy

VALENTE A., MAGLIULO P.
Short-term channel adjustments in an anthropized stretch of the Calore River (Southern ltaly)

MARAGA F., BELLARDONE G., TURCONI L.
Present changing in river system of the upper Po River Plain (Italy)

LIEDERMANN M., TRITTHART M., GMEINER P., HABERSACK H.
Sediment transport measurements providing insights on initiation of motion and high flow bedload
transport at the Austrian Danube

TIAN S.M., WANG W.H., LI Y., ZHANG X.H.
The evolution of the fluvial process in the lower Yellow River since 1960

HU Z., PAN B., GAO H., HU X.
Tracking the middle reach of the Yellow River running eastward across the Ordos Plateau and North
China Plain

BANDYOPADHYAY S., MUKHERJEE D., KAR N.S.
Geomorphic Changes in the Indian Sundarban between 1917-23 and 2012: Evidences from Maps, Images
and Hydrography
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ZHAO X., WU Z,, YE P., TONG Y., HU D.
Neogene gravels and dammed-lake sediments newly discovered in Nujiang (Salween) River valleys,
Yunnan

ALVES N.S., RODRIGUES C.
Hydromorphodynamic of Anavilhanas Fluvial Archipelago - Amazon- Brazil

ZHANG K.
Fluvial competition exemplified by formation and evolution of the Fen River and Jinshan Yellow River,
North China

TANANAEV N.
Permafrost-cored alluvial bedforms and related channel morphology of the Lena River, Central Yakutia

CHERNOV A.
Geomorphological and geoecological mapping of river valleys, floodplains and channels

SHI C., SHAO W., FAN X.

A study on phasic changes of sediment erosion and accumulation in the Inner Mongolian reach of the
upper Yellow River and contributions of main factors

DAS S., BANDYOPADHYAY S.

Evolution of River Systems in the Indian Part of Upper Ganga Delta: Evidences from Maps and Satellite
Images

FERNANDES E., QUEIROZ NETO J.P.
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Spatial organization of Pantanal lagoons in Matogrosso Do Sul, Brazil

YAN Y.
Similarity analysis of scale effects of specific sediment yield in the Yangtze River basin, China

SILVA J., RODRIGUES C., PEREIRA D.
Fluvial patterns and its use for the assesment of amazonian geodiversity, discussion and application ont
the Xingu River Basin

YANG |.
Developmental History of the World's Longest Rivers

ATIF S., ARNAUD-FASSETTA G., FORT M.
The lower Indus Basin: an anthropogenically modified hydrosystem under the influence of extreme
events

HENAFF Q., BELTRANDO G., ARNAUD-FASSETTA G.
Simulation of floods in the Rhéne valley from Lidar DEM: Assessing impacts of hydraulic structures on
the floodplain dynamics faced new regulation of 2014

DAVID M., CAROZZA J.M., VALETTE P.

A gquantitative approach of the morphological changes in the Middle Garonne river (South-west France)
during the last 300 years

S19B - SMALL CATCHMENTS (IAG-WG)

Convenor: Andrzej KOSTRZEWSKI
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KOSTRZEWSKI A.
The monitoring of small rivers catchments in various climatic zones - assumptions of methodological and
methodical studies

JAKUBINSKY J.
Geomorphological features of small watercourses in a context of river landscape sustainability in the
Czech Republic

AUGUSTIN C., CRUZ L., FABRIS J., ROCHA L.
Geochemical and physical loss from a small catchment area in the sub-humid 'tropics: contribution of
gullies

MYKHNOVYCH A., KOVALCHUK I., KRAVCHUK Y., PYLYPOVYCH O., CHIKOVA I.
Extreme land-forming processes development and distribution in the Ukrainian Carpathians under natural
and man-made factors

KARALIS S., KALOGEROPOULOS A., KARYMBALIS E., CHALKIAS C.
Assessment of the relationships among morphometric parameters and hydrologic indices

NAMDEO S.
Quantitative Morph metric Analysis of Machna River basin Management, M.P.(India)

SMOLSKAE.
Variability of soil erosion in the last-glacial areas on the example of NE Poland

NADAL ROMERO E., CORTESI N., GONZALEZ HIDALGO C.
Weather times and flood generation in the Araguas catchment (Central Spanish Pyrenees)

MAILLARD B., REYNARD E., THELER D.
Typology of torrential systems prone to debris flows occurence in the Hérens valley (Switerland)

SOUZA J., CORREA A.

Damming in semiarid, relation between landscape connectivity and effective catchment area on saco
creek watershed brazilian semiarid
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MAKHINOV A., KIM V.
Debris dams on the far eastern rivers and their impact on the dynamics of riverbed transformations

POEPPL R.E., KEILER M., COULTHARD T.
Investigating morphodynamics and sediment fluxes in a river reach impacted by a series of dams using
landscape evolution modelling with CAESAR-Lisflood

SELCUK BIRICIK A., EKINCI D.
Embedded Dam Technique on River Basins in Rehabilitation Studies: The Case of the Afyonkarahisar
Dort River

HARTVICH F., LANGHAMMER J., STYCH P.
Coarse sediment study in small mid-mountain catchments: a multidisciplinary attitude
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PLACZKOWSKA E.
The magnitude and frequency of morphogenetic processes in small catchments (Western Tatra Mts.,
Poland)

KOSTRZEWSKI A., TYLKOWSKI J.
The specificity of energy and matter circulation in the coastal, forested lake gardno catchment on Wolin
Island (NW Poland)

RODZIK J., JANICKI G., CHABUDZINSKI L., FRANCZAK L., SILUCH M., STEPNIEWSKI K., DYER J.,
KOLODZIEJ G., MACIEJEWSKA E.
Monitoring programme of sediment flux in small upland catchments, SE Poland

KIM J.K., NAHM W.H., KIM M.S., YANG D.Y., JEONG G.S.
The effect of landuse changes on sediment transportation in a small catchment during last 60 years

LIM Y., KIM J.W., KIM J.K.
Changes of size distribution of the raindrops against rainfall intensity in Daejeon, Korea

LESENCIUC C.
The GPR (ground penetrating radar) use to estimate the annual rate of sediment delivery in small
catchments from Obcinele Bucovinei (the Romanian Carpathians)

SLATTERY M., LLADO L.
Soil moisture dynamics of a Muhly grass hillslope seep system

CERMINARO A., OLIVEIRA D.D.
Physic Characterization of Watershed of Reibeirdo do Feijdo, in the counties of Sdo Carlos, Itirapina and
Analandia ' Sao Paulo, Brazil ' as Morphopedology Compartmentation subsidy

VIEL V., LESPEZ L., DELAHAYE D., LE GOUEE P.
Holocene sediment dynamics for two small river catchments in Normandy (Western France)

RYSIN I.
The results of ravine erosion monitoring in the territory of Udmurt Respublic

SERRANO MUELA P., REGUES D., NADAL-ROMERO E.
Influence of soil and vegetal cover on hydrological behavior of a forested catchment in a mid mountain
environment

SERRANO MUELA P., REGUES D., NADAL-ROMERO E., LANA-RENAULT N.
Groundwater dynamics in a forests submediterranean environment

WIBOWO S.B., MAJOR J.J., PIERSON T.C., MOUROT P., HADMOKO D.S., LAVIGNE F.
Lahar initiation on small upstream catchments of Merapi volcano during 2012-2013 rainy season

TESTA P.M.C., RODRIGUES BARBOSA D., VIEIRA DE MELLO E., GUNDIM SILVA F., MACEDO
RODRIGUES N.
Land use in floodplains: a study on the Riparian Buffer in Sub-basin river Ipiranga - River tributary
guandu / Brazil
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MASSELINK R., KEESSTRA S., GIMENEZ R., CASALI J., SEEGER M.
Determining catchment-scale connectivity using hysteresis analysis of discharge and suspended
sediment

LAJCZAK A.

Contemporary functioning of peat catchments on a glaciofluvial fan. Case study: Orawska Basin, Polish
Carpathians

S19C - SEDIMENT FLUXES AND MORPHODYNAMICS OF STREAM CHANNELS

Convenors: Alain RECKING, John PITLICK, Mike CHURCH & Nicola SURIAN
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HEYMAN J., METTRA F., MA H.B., ANCEY C.
Time scale analysis of bedload discharge over steep slopes: from intermittency to white noise

METTRA F., HEYMAN J., MA H., ANCEY C.
From bedform evolution to channel slope fluctuations in steep-slope streams

MOLNAR P., SALETTI M.
On grain blocking, step formation, sediment transport dynamics and self-organized criticality in steep
streams

GALIA T., HRADECKY J.
Critical conditions for beginning of coarse sediment transport in headwater channels based in flysch
rocks (Moravskoslezské Beskydy Mts., Western Carpathians)

LINDSAY O., JOHNSON J.P.L.
Evaluating bedload transport in coarse alluvial streams with RFID and motion tracers

LIEBAULT F., LARONNE J.B., KLOTZ S., JANTZI H., RAVANAT X., FAVARIO J.
Bedload transport monitoring in a small upland catchment

DEPRET T., GRANCHER D., GAUTIER E., HOOKE J.
Morphodynamic and bedload displacement on a meander loop (Cher River)

MARQUIS G.A., ROY A.G.

Linking process and form using a field data set: issues, challenges and prospects

SLATTERY M., MELCHIORS M.
The impact of impoundment on sediment transport and channel bar dynamics on the Brazos River, Texas

ROJAN E., DLUZEWSKI M., KRZEMIEN K., BIEJAT K.
Morphodynamics of small wadis on the southern slopes of High Atlas Mountains (on the example of
upper Dades catchment, Morocco)

CHIODI F., ANDREOTTI B., CLAUDIN P.
Revisiting the river bar instability

ROUSSEAU Y., VAN DE WIEL M., BIRON P.
Combining Geotechnical and Hydro-Morphological Modelling to Investigate the Dynamics of Meandering
Rivers

LEDUC P., RECKING A., NAAIM M.
An experimental study of the grain sorting effect on braided pattern

TAL M., GRAN K.
Riparian vegetation as a primary control on channel width: results and insights from the laboratory to the
field

KLOESCH M., TRITTHART M., BLAMAUER B., HABERSACK H.
Effects of bedload input on channel widening in a restored section of the Drau River, Austria
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ARNAUD F., BEAL D., PIEGAY H., ROLLET A.J., SCHMITT L.
Experimental sediment reintroduction into the Rhine River downstream the Kembs dam: feedbacks from
repeated field measures and high resolution imagery

VATNE G.
Relationships between bank protection and forced pool characteristics in a low gradient flood prone
river, Central Norway

HUGHES M.
Spatial and temporal patterns of channel change and bedload transport of the Wood River, Upper
Klamath Basin, USA: implications for assessing river management and restoration

GROSPRETRE L., SCHMITT L., JACOB N., DELILE H., PRIVOLT G., PREUSSER F., COTTET M.
Contemporary channel adjustments in a periurban catchment in the frame of a long-term sediment
cascade history (Yzeron, City of Lyon, France)

ZORRIASATEYN N., STEWARDSON M., VIETZ G., RUTHERFORD I., FLETCHER T.
What Impact Does Urbanisation Have on the Depth of Bedload Sediment in Streams?

GOB F., JACOB-ROUSSEAU N., LE DREZEN Y., HOUBRECHTS G.
Stream incision and sediment wave consecutive to three centuries of timber floating in the Morvan Massif
(Central France)

LANDEMAINE V., GAY A., CERDAN O., SALVADOR-BLANES S., RODRIGUES S.
Recent morphological evolution of a headwater stream in agricultural context after channelization
(Ligoire River, France)

TUNNICLIFFE J.
The post-glacial evolution of Cordilleran rivers in southwestern British Columbia: timescales, texture and
topography

SRIDHAR A.
Aggradation and incision of the fluvial terraces in response to the change in the river regime and pattern
during the Holocene in Gujarat Alluvial Plain, western India

NICOLL T., BRIERLEY G.
Quantifying the influence of landscape connectivity on alluvial sediment flux in the upper Yellow River

SLATER L.J., SINGER M.B.
Trends in alluvial channel geometry: an indicator of decadal fluctuations in regional sediment supply and
local flood risk

ALCAYAGA SALDIAS H., BELLEUDY P.
A simple approach to understand the kinetics of the responses of the river beds to changes in the
sediment supply and hydrological regimes at the watershed scale

RAMONELL C., MARCHETTI Z., PEREIRA S.
Within-channel levees: a new-recognized fluvial form in the floodplain of a large river (Paran& River,
South America)

PARROT E., PIEGAY H., TAL M.
A comprehensive analysis of bedform evolution on the Rhéne River, France

HALLOT E., GUYON F., ZANGRE A., DABIRE F., DE THYSEBAERT D., PETIT F.
Establishment of a sedimentation monitoring system of irrigation dams in Burkina Faso: The PADI project

GUSAROQV A.

Evaluation of genetic structure of erosion intensity in river basins according to the analysis of river
suspended sediment flux

EGOZIR.

Anomaly suspended sediment loads and channel morphology changes in a Mediterranean catchment: the
effects of land cover and land use changes

FRYIRS K., GORE D.
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Sediment tracing in the upper Hunter catchment using elemental and mineralogical composition:
Implications for catchment-scale suspended sediment (dis)connectivity and management

BROOKS A., SPENCER J., OLLEY J., PIETSCH T., CURWEN G., BOROMBOVITS D., SHELLBERG J.

Sediment budget modelling in the northern Great Barrier Reef, Australia; without empirical data ' don't
bother!
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SARDINHA D.S., CONCEI(}AO F.T., GODOY L.H.
Mechanical and chemical erosion in three basins located in different geomorphologic provinces of Sao
Paulo State, Brazil

LAVAL F., VENTO O., ESCORIHUELA F., JOUSSE C., KOULINSKI V., BREILH B., MONTANE A.
Upper Drac River restoration project : restoration of a braided river bed incised in clay substratum
through sediment reloading and bed widening

BEYLICH A.A., LAUTE K.
Combining field measurements and flume experiments for analysing fluvial bedload transport and
morphodynamics in steep mountain streams

WYZGA B., MIKUS P., KACZKA R., WALUSIAK E., ZAWIEJSKA J.
Islands in a European mountain river: linkages with large wood deposition, flood flows and plant diversity

CLARKE L., WERRITTY A.
Geomorphological changes associated with avulsion: a case study of the feshie fan, SCOTLAND

LAMBERET T.
River Preservation Project : Evaluating the erosion surface rate of river banks using temporal and spatial
analysis on 4 pilot sites of the Lanterne's Basin

SPATTIJR. E., CONCEICAO F.T., PINTO S.D.A.F., PEREIRA L.H.
Sediment transport in a small watershed by Agricultural activities in Sao Paulo State, Brazil

BEL C., RORSMAN K., FREY P.
Experiments and modelling of size segregation in bedload transport

PITLICK J., RECKING A.
Development of Basin-Scale Models to Estimate Bed Load Sediment Flux

DUMITRIU D., NICULITA M., OBREJA F.
Lateral channel migration and bank erosion along the Trotus River (Eastern Carpathians)

BROOTHAERTS N., NOTEBAERT B., VERSTRAETEN G.
Asynchronicity in floodplain processes. An example from the Dijle catchment, Central Belgium

CHAPUIS M., DUFOUR S., MACVICAR B., ROY A., COUVERT B.
Sediment transport and morphodynamics of two highly modified rivers: valley management issues and
keys for river stakeholders

ANTONELLI C., ZEBRACKI M., SABATIER D., GAIROARD S., LAUNAY M.
High frequency measurements of suspended sediment particles of the Rhone River, France

VALEZIO E.V., PEREZ FILHO A.
Interpretation of the fluvial dynamic from Tucum stream/SP, Brazil: sedimentary load balance and
transformations of the alluvial forms

DE OLIVEIRA D.
The relationship between wind gaps and histosols in the Atlantic Plateau Paulista, Southeastern Brazil

PASA V., DE OLIVEIRA D.
The stream capture process between the rivers Tiete and Paraiba Do Sul in the Atlantic Plateau Paulista:
The case of Guararema's Elbow

CROKE J., THOMPSON C., FRYIRS K.
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Sediment Dynamics and catchment connectivity at the catchment

MARQUIS G.A., VENDITTI J.G., CHURCH M., KOSTASCHUK R.A., ATTARD M.E., RENNIE C.D.
Intermittent suspension of sand from the bed in the Fraser River

PEREZ FILHO A., VALEZIO E.V., CARPI JUNIOR S.
Effects of human action on the transportation of Tucum Stream Channel in Sao Pedro, Brazil

DOWNS P., DUSTERHOFF S.
Event-scale sediment fluxes and morphodynamics of a semi-arid river: the influence of climate drivers
and human actions in the Lower Santa Clara River, California, USA

LIRO M.
The changes in riverbed plant cover in two rivers upstream the dam reservoir. A case study of the
Czorsztyn Reservoir in southern Poland

REDIN VESTENA L., KOBIYAMA M.
Analysis of the relationship between the dynamics of saturated areas and sediment transport in a basin in
Southern Brazil

GILYAZQOV A.
Theoretical and methodical basis of study of granulometry as an indicator of formation conditions of
modern and ancient alluvial deposits

OLIVEIRA L., MAGALHAES JUNIOR A.
The fluvial dynamic influences on evolution of the relief in the Pomba River Depression, Southeastern
Brazil

SATDAROV A.
Geomorphological analysis of longitudinal profiles of the river valleys in the Northern Hemisphere

BERTOLDI W., GARCIA LUGO G.A.
Experimental assessment of the effectiveness of sediment transport estimates from morphological
changes

KIRKBY M., HOOKE J., SMITH M., BARBERA G., GARCIA-PINTADO J., BRACKEN L.
Hydrological impacts of floods in SE Spain, September 2012

SKARPICH V., HRADECKY J., DUSEK R.
Man activity affecting the river (dis)continuum system in the Moravskoslezské Beskydy Mts. and their
forefield

SURIAN N., ZILIANI L.
Channel adjustments in a large gravel-bed river (Tagliamento River, ltaly): what's the role of different
sediment sources?

LE BOUTEILLER C., VENDITTI J.
Influence of bottom vegetation on sediment transport and morphodynamics

AMADEU P., CABRAL J., LUCAS C., MONICA M.
Sediment transfer assessment in Macaé River, Rio de Janeiro, Brazil

SASS O., STANGL J., SCHNEIDER J., HARB G.
Quantifying fluvial sediment transport in a mountain catchment in Upper Styria (Austria) using sediment
impact sensors

BERTHET J., ASTRADE L., JAILLET S., PLOYON E.

Dynamic of sediments monitoring by terrestrial laserscanner, application to quantify sediment yield of
four torrents in French Alps

OLIVEIRA F., HAAK L.
Suspended Sediment Yield in a Subtropical Watershed

KEESSTRA S., VAN MINNEN J., DE DIE L., KHAN S.A., WESTER F.
Sediment transport by tidal river management
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PIMENTEL MARINHO T., EILIZOLA N., SANTOS A.L., NASCIMENTO A., JEAN-MICHEL M., COCHNEAU G.
Analysis of the flow of suspended sediments from the behavior of the variation of water stain in the
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Reach-scale morphological changes of a braided river following a 15-year flood with multidate airborne
LiDAR
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A philosophy of rivers
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Bedload dynamics in gravel bed rivers
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Measuring and modeling of basalt pebble abrasion in the Williams River, Australia
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KERMODE S.J., COHEN T.J., REINFELDS 1.V., NANSON G.C., JONES B.G.
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Changes of channel planform within anastomosing river system transformed by hydro technical works
(the Obra River, W Poland)
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the French Rhdne basin
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Management of the Mayo Tsanaga (North Cameroon)

MARREN P., ZOLJAN S., SMITH H., TEO E.
Catchment-scale versus site-scale controls on flood impact: Flooding in northern Victoria, Australia in
2010 to 2012

HOOKE J.
Geomorphological impact and feedback effects of occurrence and sequences of flood events of differing
characteristics
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Geomorphological monitoring after dam removal

JUGIE M., GOB F., SLAWSON D., LECOEUR C.
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The effects of river restoration on flood risk and flood hydrology
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Assessing the success of river restoration projects through Geomorphology

THOMMERET N., BILODEAU C., GOB F., BAUDOIN J.M., ALBERT M.B., BELLIARD J.
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Hydromorphological impacts of hydrosedimentary and ecological continuity's restoration. Example of the
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KURASHIGE Y.
Measurement of Hydraulic Head Distribution below River Bed at around Alluvial Fan End: Case Study in
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Spatial distribution of cutoffs on the Peixe River, Brazil
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Sediment yield prediction in river basins by means of geomorphic parameters and regression- ANN
relationships

ZAWIEJSKA J., HAJDUKIEWICZ H., WYZGA B., RADECKI-PAWLIK A., MIKUS P.

Longitudinal and temporal variation of bed-material grain size in a mountain river disturbed by gravel
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pellice and chisone (NW lItaly)
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Annual landform changes and their effects on pioneer species in the active braided gravel-bed river in the
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Towards understanding spatial and temporal variations in landscape response to climate change at an
upland Karoo site, South Africa.
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Regional scenario of Quaternary climatic oscillations: low river terraces and flood plains in the current
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Elucidating the level of influence of key factors on the spatial distribution of overbank deposition
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Knickpoint initiation and migration rate of bedrock rivers dissecting the Middle to Late Pleistocene
marine terraces at North Sanriku coast, NE Japan

BATHRELLOS G., SKILODIMOU H., MAROUKIAN H., GAKI-PAPANASTASSIOU K.
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Development of the Chari river bank from Mandjaffa to Milezi (1970 - 2008) at N'Djamena (Tchad)
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Mpumalanga Province, South Africa

RINALDI M., NARDI L.
Morphological effects of a large flood: the case study of the Magra River (Italy)
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Evaluation of morphometric and morphological variables: analyses of topographic, geological and
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Morphodynamic and morphologic changes analysis in rivers of the Sierra de Comechingones piedemont,
Cordoba province, Argentina, during the Late Holocene-present. Environmental implications

BERTOLDI W., MAO L., COMITI F., GURNELL A., MCLELLAND S., RAVAZZOLO D., TAL M., WELBER M.,
ZANELLA S.

The effect of input load on large wood dynamics in braided streams: preliminary results from physical
modelling

CONESA-GARCIA C., GARCIA-LORENZO R.
Fluviomorphological hazards in roads crossing ephemeral channels on the South East coast of Spain

THAKRE D.
Geospatial Mapping Ancient Phad Irrigation System in Mousam Basin, Maharashtra (INDIA): A GIS
Approach

WIEDERKEHR E., DUFOUR S., PIEGAY H.
Contribution of geomatic for multiscale characterisation of river systems: application to the Rhone basin

NIKAM S.
Hypsometric Analysis for Prioritization and Conservation Planning of Sub Watersheds; a Case study of
Arjunsagar Lake Catchment, North Maharashtra, India
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Examination of the morphological characteristics of alluvial fans modified by interactions with rivers in
broad axial valleys in Yukon Territory, Canada, and Alaska, U.S.A.

SOUZA J., BARROS A.C.M., CORREA A.C.B.
Small catchment river styles® in Brazilian dryland, saco creek watershed
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Analysis of relationships among alluvial fans and source basins in Lake Trichonis (Western Greece)
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Integrating river geomorphic processes into optimal planning of reservoir operations
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Sedge as an influence on channel form: case study of Carex nudata in gravel-bedded John Day River,
Oregon, USA

NIKAM C.
Diversion of running water discharge from par river to girnariver valley

PERSOIU I., ROBU D.

Historical planform adjustments of rivers from the Eastern part of Pannonian Basin, as indicators of
neotectonic features
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VALE S.
Development and application of a fingerprinting technique for quantitative source ascription of fine
sediment in a large dynamic fluvial environment: Manawatu, New Zealand

VIEL V., DELAHAYE D., ROLLET A.J., LESPEZ L., REULIER R., CADOR J.M., DAVIDSON R.
The sediment budget: a tool to evaluate scale effect on sediment dynamics into a catchment

PELACANI S., MAERKER M., SCHMITT F.G.

Application of the physically based model, power spectral analyses and cross correlation analyses to
estimate the sediment budget and the delay time for an impacted stream: case study of Italy
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Modeling of rainfall-runoff and soil erosion processes in various scales and using various DEM -
assessment of effects

TANANAEV N.
Geological and geomorphological controls of suspended sediment fluxes in periglacial environments of
Russian Arctic

SMITH H., BLAKE W.
Spatial patterns and timescales of fine sediment redistribution in river basins: application of a sediment
budget model with fallout radionuclide tracers

HOBGEN S., WASSON R., MYERS B., FISHER R.
Sediment Budgets in data poor environments: Case of the Kambaniru Catchment, Indonesia

GAY A., CERDAN O., DELMAS M., DESMET M., DEGAN F.
Contributions of on-land sediment sources and transfer to the overall Loire river basin sediment budget

FOUCHER A., DESMET M., SALVADOR-BLANES S., CERDAN O., EVRARD O., LEFEVRE I.
Using suspended sediment records and lake deposits to reconstruct current and past sediment dynamics
in a small agricultural catchment

DOWNS P., DUSTERHOFF S., LEVERICH G.
A spatially-distributed sediment budget for a regulated catchment in coastal California, USA

BELYAEV V., EVRARD O., MARKELOV M., SHAMSHURINA E., IVANOVA N., GOLOSOV V., PARAMONOVA
T.,OTTLE C., LEFEVRE I., BONTE P.

Quantification of the fluvial sediment budget and associated particle-bound pollutant redistribution in an
agriculture-dominated river basin of the European Russia: the problem of upscaling

GUNS M., VANACKER V., DEMOULIN A.
Role of landslides in sedimentary fluxes in tropical mountain regions

JENSEN E.
Sediment budget of two glacial rivers in Iceland

ZWOLINSKI Z.
Geoecological functions of polar river systems

BRARDINONI F., MAYNARD D., ROLLERSON T.
Response of Landslide Sediment Dynamics to Forest Clearing in Coastal British Columbia, Canada

LAUTE K., BEYLICH A.A.
Controls of snow avalanche distribution and geomorphic avalanche activity at hillslopes in steep
mountain valleys in western Norway

FUCHS M., WILL M.
The Temporal and Spatial Quantification of Holocene Sediment Dynamics in a meso-scale catchment in
northern Bavaria / Germany

HILGER L., HECKMANN T., HAAS F., BECHT M.
Regionalization of geomorphic processes in the proglacial area of Gepatsch and Wei3see glaciers,
Oetztal Alps, Austria

MUELLER J., GAERTNER-ROER I., KENNER R., MORCHE D.
Sediment transfer and geomorphic work on a periglacial mountain slope

STROMSOE N., CALLOW N., MCGOWAN H., MARX S.

Sediment sources, yield and connectivity in a low relief alpine catchment, Snowy Mountains, New South
Wales, Australia
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LU X., YANG X., RAN L.
Estimate of Reservoirs Storage Capacity and Total Sediment Trapped in China
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BEYLICH A.A., LAMOUREUX S.F., DECAULNE A.
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and future tasks

SULTANA D.
Holocene human impacts on fluvial sedimentary budgets in Malta, Central Mediterranean
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The main snow-avalanche winters of the last 100 years documented by dendrogeomorphology in the
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A sediment budget of an intensively cultivated downslope area of the Seine River: The Pays de Caux
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Relationship between Norway spruce (Picea abies (L.) Karst.) growth anomalies and sedimentation rates
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POP O., MUNTEANU A., GAVRILA I., ANGHEL T., PETREA D.
Spatio-temporal variation of snow avalanche activity in Piatra Craiului Mountains (Romanian Carpathians)
assessed by dendrogeomorphological methods

FOUCHER A., SALVADOR-BLANES S., DESMET M., CERDAN O., EVRARD O, LEFEVRE I.

The experimental Louroux lake catchment: continuous records of discharge and suspended sediment
flux in a small agricultural catchment

GUITER F., BRISSET E., MIRAMONT C., ANTHONY E., BRUNETON H.
Lateglacial to Holocene sediment budget of a small subAlpine river catchment: using 3D
palaeotopographic reconstructions for volume quantification

DIXON J.
Sediment Fluxes in Karkevagge, Swedish Lapland: A compilation of Previous Studies

MERCIER J.
How Far was this Sediment Origin? A Granulometry May Tell

NAZAROV N.N., FROLOVA I.V.
Morphodynamics of reservoir banks in the Kama River: "accessory" geomorphic processes
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RIEGL B., PERRY C., SMITHERS S., KENCH P.
Biotic dynamics as a driver of coral reef geomorphology

SMITHERS S., PERRY C., ROCHE R.
Holocene growth of King Reef - the largest mainland fringing reef on Grfeat Barrier Reef, Australia

KAN H., URATA K., NAGAO M., HORI N., OHASHI T., NAKASHIMA Y., GOTO K., YOKOYAMA Y., SUZUKI A.
Discovery of submerged karst terrain in modern reef area by broadband multibeam bathymetric survey in
the southern Ryukyu Islands, Japan

MORGAN K., KENCH P.
Calcium carbonate budget of a Maldivian reef platform

MANDLIER P., KENCH P.
Hydrodynamic process controls on reef platform sedimentation and island formation

KENCH P., PERRY C., SMITHERS S., YAMANO H., O'LEARY M.
Infill of Faro Lagoons: Size Thresholds and Controls on Island Formation in the Maldives

COSTA M., MACEDO E., SIEGLE E.

Morphological response of reef island on rocas atoll (South Atlantic Ocean) to Seasonal energetic wave
conditions
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A sediment budget for Lizard Island, northern Great Barrier Reef

MCLEAN R.
Atoll Island Geomorphology and Stability: Nukulaelae Atoll, Tuvalu, Central Pacific
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PERRY C., MURPHY G., KENCH P., SMITHERS S., EDINGER E., STENECK R., MUMBY P.
Quantifying the impacts of regional scale reef ecosystem decline on the geomorphic performance and
growth potential of Caribbean coral reefs

SWITZER A., MELTZNER A.J., WU C.C., CHIANG H.W., SHEN C.C., GONG S.Y., SUWARGADI B.W.,
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Precise timing and elevation of the mid-Holocene highstand at Belitung Island, Indonesia, on the Sunda
Shelf, from coral microatolls
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STUIVER C., NICHOLLS R.J., RICHARDS D., BARTON M.
The influence of inter-tidal shore platforms on soft cliff recession rates and headland formation on the
southwest coast of the Isle of Wight
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Alongshore variations in hard rock coastal cliff erosion

ELINEAU S., DUPERRET A., MERRIEN-SOUKATCHOFF V.

Pluri-decadal evolution of cretaceaous coastal cliffs alonf the eastern English Channel in Upper-
Normandy (NW France), as evidenced by aerial photographs and Lidar
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Boulder mobility and shore platform erosion in southern Galicia, Northwestern Spain

PAPPALARDOQO M., CHELLI A., PANNACCIULLI F.G.
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ROBINSON D., MOSES C.
Comparative rates of surface erosion of coastal engineering materials and of chalk and sandstone
platforms, East Sussex, southeast England

89



8th IAG International Conference on Geomorphology, Paris 2013
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Rocky shore platform's evolution in the North-West Coast of Egypt
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260 km of snorkel-geomorphological surveying along the Istrian rocky coast (Croatia, Slovenia, Italy):
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The Influence of Tide for Suspended Sediment Transport in Barito River Delta, Southern Kalimantan,
Indonesia

HUSEIN S.
Altération of delta morphology by channel abandonment processes at Mahakam delta, east Kalimantan,
Indonesia

ZHANG Y.
Formation and evolution of the abandoned Yellow River delta

ANTHONY E.
Longshore drift and sand sequestering in river deltas

MAGDIEL LYDIA B.R., ORTIZ PEREZ M.A.
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The role of the inter-bar depressions in hydrodynamic and sediment transport processes of sandy
macrotidal beaches

DAS MAJUMDAR D., PURKAIT B., PAUL AK.

92



Detailed Scientific Program and Index of Abstracts

Dune Vulnerability and Management Strategy: A Case Study of West Bengal and Orissa Coasts, Bay of
Bengal, India

SILINSKI A., HEUNER M., DAUWE S., PUIJALON S., TROCH P., BOUMA T.J., VAN BELZEN J., SCHODER
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Mediterranean): addressing the role of storm or tsunami wave processes in rock coast deposits
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Beach development on microtidal shore platforms

BLANCO-CHAO R., FEAL-PEREZ A., DUARTE-CAMPOS A.
Erosion, progradation and sediment transport between beach-dune systems and adjacent beaches on
shore platforms
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KHOMCHANOVSKII A., KHABIDOV A.

Study of annual equilibrium beach evolution at coastal of man-made lake
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Predicting storm erosion impacts on exposed beaches

MARIE G., NEUMEIER U., LE ROUX A.
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GONZALEZ-VILA F.
Chronology of coastal progradation rates along the Santa Catarina litoral, Brazil
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Seafloor undulations in the Policastro gulf (South-eastern Tyrrhenian Sea): description and possible
genetic mechanism

MARCHESE F., SAVINI A.
Detached blocks from submarine slides investigated using quantitative geomorphological techniques

97



8th IAG International Conference on Geomorphology, Paris 2013

S23. AEOLIAN SYSTEMS AND ARID GEOMORPHOLOGY (INCLUDING SUBARID
MARGINS)

Convenors: Xiaoping YANG & Martin WILLIAMS
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ZHANG D., YANG X., NARTEAU C., ROZIER O.
Mean residence time in barchan dunes from numerical modelling

YAIR A.
Complex Geo-Ecological responses to climate change in dry-land areas: Northern Negev desert, Israel
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Dynamic stone pavements - insights from experiments and numeric modelling
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From dune accumulation to soil formation - Is climate change required?

KASSE C.
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mapping, datings and implications for the taphonomy of the palaeolithic lithic remains
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BRARDINONI F., SCOTTI R., CROSTA G.B.
The Spatial Distribution of Rock Glaciers and Protalus Ramparts in the Central Italian Alps

URBAN A.
Age and structure of perennial frost mounds in Yakutia region

MEIKLEJOHN I., HANSEN C., DWIGHT R., LEE J., SCOTT D.
Characteristics and Development of an Autochtonous Blockfield, Western Dronning Maud Land,
Antarctica

SALVADOR-FRANCH F., OLIVA M., SALVA-CATARINEU M., GOMEZ-ORTIZ A.
Ground temperature regime and periglacial dynamics in three different sites from the summit area in
Sierra Nevada (southern Spain) from 2006 to 2012

PERRIER R., COSSART E., FORT M.
Mapping the consequences of global change on permafrost extent: a case study from the Clarée valley,
southern French Alps

SLEE A.
The distribution and climatic implications of granite tors on the Great Dividing Range, Australia

KASPRZAK M., KONDRACKA M.
Geophysical signatures of permafrost in SW Spitsbergen

ZANONER T., FRANCESE R., BONDESAN A., GIORGI M., CARTON A., SEPPI R., NINFO A.
3D geophysical imaging to study the evolution of a debris covered glacier in the Dolomites (South-
Eastern Italian Alps)

STROHMEYER V., HUC S., DESPLANQUE C., SCHOENEICH P., CECILLON L., HUSTACHE E., ROBERT Y.
Biodiversity and thermal regimes on cold scree slopes

BODIN X., KRYSIECKI J.M., SCHOENEICH P.
Past and present dynamics of a potentially hazardous rock glacier (Dérochoir, Mont Blanc Massif, France)

EWERTOWSKI M., KASPRZAK L., SZUMAN [.(2), TOMCZYK A.
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Ice sheet - permafrost interactions inferred from landform and sedimentary structures, Weichselian Ice
Sheet, Poland

VASILE M., VESPREMEANU-STROE A.
The influence of altitude, exposure and declivity on freeze-thaw processes in non-permafrost mountain
areas: the Southern Carpathians, Romania

ANETAS G., BODIN X., SORUCO A.
Distribution and characteristics of mountain permafrost under the Tropics: insights from an inventory of
rock glaciers on the Altiplano, Chile and Bolivia (20-22°S)

DEFIVE E., LE COEUR C., VIRMOUX C., PEIGNELIN C., POIRAUD A., GUNNELL Y.
Age and dynamics of blockstreams in the easthern velay highlands, Massif Central, France: preliminary
findings

RAMAGE J., HUGELIUS G., PALMTAG J., LASHCHINSKIY N.

Phytomass and soil organic carbon inventories related to land cover classification and periglacial
landscape features at Ari-Mas and Logata, Taimyr Peninsula

S25C. MOUNTAIN GEOMORPHOLOGY

Convenors: Francesco BRARDINONI & Lothar SCHROTT
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KNIGHT J., GRAB S., MAYET N.
Lightning strikes and their influence on mountain geomorphology and sediment supply

SERRANO E., SANJOSE J.J., GONZALEZ-TRUEBA J.J.
Debris talus and cones dynamic in a calcareous Atlantic high mountain (Picos de Europa, Northern
Spain)

GOTZ J., SCHROTT L.
Holocene rockwall retreat in an inner-alpine headwater catchment (Gradenmoos Basin, Schober
Mountains, Austrian Alps)

PAVLOVA I., ECKERT N., GRANCHER D., JOMELLI V., BRUNSTEIN D.
Geomorphological and climate context of debris flow regional occurrence in the Northern French Alps

GOLDIN B., CAVALLI M., BRARDINONI F., COMITI F., MARCHI L.
Geomorphic change detection using LIDAR DTMs in two small basins of the Italian Alps

COMITI F., DELL'AGNESE A., MAO L., ENGEL M., LUCIA A., PENNA D., BERTOLDI G.
Temporal variations of bedload transport in a glacierized mountain basin

ROVERA G., CORONA C., LOPEZ SAEZ J., STOFFEL M.
Root-exposure: a new tool to quantify medium term erosion rates in gypsum areas (Massif de la Vanoise,
France)

ANGEL |., CARCAILLET J., CARRILLO E., AUDEMARD F., BECK C.
Glacial chronology in the Mérida Andes, Venezuela, deduced from cosmogenic 10Be radionuclide dating

NISHII R., MATSUSHI Y., MATSUZAKI H.
Terrestrial cosmogenic nuclides dating of a sackung on a cirque in the Japanese Alps

PHARTIYAL B., SINGH R., NAG D., KOTHARI G.C.
Geomorphic landscape evolution along the river valleys in Ladakh region of NW Trans Himalayan range
during Late Quaternary: implications to climate and tectonics

MORCHE D., BAEWERT H.

Consequences of a subglacial lake outburst flood for a proglacial fluvial system (Fagge River, Kaunertal,
Austria)
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BOSSON J.B., BODIN X., DELINE P., SCHOENEICH P., BARON L., GARDENT M., KRISIECKI J.M., LAMBIEL
C.

Ground ice distribution in a high mountain sedimentary environment and its influence on sediment fluxes
and local hazards: results of geoelectrical tomography in the Rognes sector (Mont-Blanc, France)

DRAEBING D., KRAUTBLATTER M.
Influences of Snow Cover on Permafrost in unstable Rock Walls

LAMBIEL C., DELALOYE R., DELUIGI N., SCAPOZZA C., BOSSON J.B.
Mapping and modelling the discontinuity of mountain permafrost: a challenging task

LILLE@REN K., GARTNER-ROER I., ETZELMULLER B.
Permafrost landforms in the Tréllaskagi peninsula, northern Iceland - implications for the deglaciation
pattern

SCHIAVONE S., BODIN X., BRENNING A., AZOCAR G., QUENSE J.
Possible climatic controls on the recent (2004-2013) variations of surface displacements of cryospheric
landforms in an Andean environment (Chile, 33°S)

SLEE A., HAWORTH R., GONTZ A., SHULMEISTER J.
The climatic significance of relict periglacial landforms in the New England Tablelands, Australia
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BARR I.D.
Hypsometry of glaciated basins upon the Kamchatka Peninsula

TIEY.
Debris flow hazards in high mountain area, Moxi basin, Southwestern of China

REINFELDS I., SWANSON E., COHEN T., NOLAN A., WILLIAMS S.
Hydrospatial assessment of streamflow yields and effects of climate change in the Australian alps

GARDENT M., DELINE P., SCHOENEICH P.
An inventory of the glaciers in the French Alps at the end of the Little Ice Age

TEMME A., DECHIER D., BIRKELAND P., SCHWERING M., DIEK S.
Using soils to reconstruct geomorphological history of a puzzling cirque in the Colorado Front Range

TEMME A., EGLI M.
Can we make rockfall maps using climber's books? A semi-quantitative analysis

KOTARBA A., RACZKOWSKA Z.
Debris flows and relief evolution in the Tatra Mountains

JARMAN D.
Megafans and outsize fans in the Tirol Alps - incremental, episodic, or catastrophic ?

VOICULESCU M., ONACA A,, CHIROIU P.

Recent dendrogeomorphic approaches in Romanian Carpathians. Spatio-temporal reconstruction and
patterns of snow avalanche activity in Fagaras massif and Bucegi Mountains (Southern Carpathians) -
Romanian Carpathians.

BAYRAKDAR C., CILGIN Z.
Two Different Example for Glacio-Karstic Evolution in Western Taurus (SW Turkey): Akdag Mountain and
Dedegol Mountain

LILLE@REN K., ETZELMULLER B., GISNAS K., SCHULER T.V., HUMLUM O.
Relative age and Holocene distribution of permafrost in Norway

ROUSSEL E., CHENET M.
Postglacial rockfalls controls on environmental partitioning of the Haute-Romanche valley (Massif des
Ecrins, french Alps)

YUB., ZHU Y., QI X.
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The topographical factors in the formation of gully type debris flows in the upper reaches of Minjiang
River

KLIMES J., VILIMEK V., EMMER A., COCHACHIN A.
Glacial lake outburst flood hazard assessment, example of the Palcacocha Lake, Cordillera Blanca, Peru

BOSSON J., UTZ S., LAMBIEL C.
Current evolution of high mountain glacier systems: the case of the Rognes and Pierre Ronde systems
(St-Gervais, Mont-Blanc, France)

IKEDA A., ADACHI K., HATTANJI T.
Changes in hardness of rock surface as a result of weathering through the Holocene in an alpine area in
Switzerland

SCAPOZZA C.
Evidence of paraglacial and periparaglacial crisis in the evolution of sediment transfer in the Southern
Swiss Alps since the Last Glacial Maximum

STAUB B., DELALOYE R., LAMBIEL C.
Joint analysis of rock glacier kinematics and complementary permafrost monitoring elements observed
in the Swiss Alps

ROJAN E., RACZKOWSKA Z., KALAFARSKI M., DLUGOSZ M., KACZKA R., GADEK B.
Avalanches in relation to relief of the Tatra Mountains

S26A. MODELLING IN GEOMORPHOLOGY

Convenor: John WAINWRIGHT
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CHAPUIS M., DUFOUR S., PROVANSAL M., COUVERT B., DE LINARES M.
Coupling 3D hydraulic numerical modeling and field survey to assess morphodynamics of a wandering
gravel bed river (Durance River, Southern French Alps)

CLAUDIN P., DURAN O., ANDREOTTI B.
Numerical simulation of turbulent sediment transport

ZHANG W., SCHNEIDER R., KOLB J.
Morphogenetic modelling of coastal foredunes

BURKOW M.
Numerical simulation of current driven sediment transport processes

RUIZ-VILLANUEVA V., DIEZ-HERRERO A., BODOQUE J.M., BLADE E., SANCHEZ-JUNI M.
2D-Hydrodynamic modelling of large wood transport in rivers

CIAMPALINI R., FOLLAIN S., LE BISSONNAIS Y., DAVID M., COUTURIER A., WALTER C.
Modelling soil erosion on medium-term: the application of a landscape evolution model in a
Mediterranean catchment

DOUVINET J., ESCUDIER A., DELAHAYE D., LANGLOIS P.
Flash floods susceptibility assessment through cellular automata modelling: a case study in northern
France

BARKWITH A., WANG L., JACKSON C.R., HURST M., ELLIS M.
The dynamic cellular automata landscape evolution modelling platform CDP

CERDAN O., LE M., ROUSSEAU M., CORDIER S., LUCAS C.
Physically based modelling of soil erosion from the plot scale to the catchment scale

A. ALMODARESI S.A.
Space time substitution in geomorphology (modelling by rainfall)
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SEPEHR A.
Non-Linear Equilibrium Points in geomorphology

OUCHI S.
Development of experimental landforms with rainfall-erosion and uplift of various rates

MONDY L., DUCLAUX G., SALLES T., THOMAS C., REY P.
Modelling stratigraphic and surface dynamics processes on a coupled thermo-mechanical lithospheric
model: an example in oblique continental rifting

BENAICHOUCHE A., STAB O., COJAN I., BRULHET J., TIJANI M., TESSIER B.
How stream piracies are initiated in landscape evolution models? Predictive study in the Meuse basin

BAARTMAN J., MASSELINK R., KEESSTRA S.
Relating landscape morphological complexity to catchment connectivity

VAN GORP W., SCHOORL J., TEMME A., VELDKAMP A.
Modelling response to local base level change using LAPSUS

WILLIAMS R.D., HICKS M., MEASURES R., BRASINGTON J.
Validating predictions of braided river morphodynamics: static and dynamical metrics

IWASHITA E., BROOKS A., CURWEN G., SPENCER J.
A machine learning approach to estimate river bank erosion through multi-temporal LIDAR and spectral
imagery

MARTEL T., VAN DE WIEL M.
Massively parallel particle-based methods in landscape evolution modelling: geomorphic validity and
performance

MADDY D., MCGOUGH S., WAINWRIGHT J., TRUEMAN A.
PARALLEM: A new parallel-coded Landscape Evolution Model

ALVIOLI M., MARCHESINI I., ROSSI M., SANTANGELO M., CARDINALI M., REICHENBACH P., ARDIZZONE
Parallel processing in WPS services for geological and geomorphological mapping

TRUEMAN A., MADDY D., MCGOUGH S., WAINWRIGHT J.
Multivariate Global Sensitivity Analysis of a Landscape Evolution Model: Multiple Model-Ensemble
Deployment on a High Throughput Computing Grid

ROUSSEAU M.(1), CERDAN 0O.(1), ERN A.(2), LE MAITRE O.(3), SOCHALA P.(1)
Are 'Physically-based' soil erosion models physically-based? Some elements from a sensitivity analysis
of the Hairsine and Rose model
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NAEIMINEZAMABAD A.
Effect Meander Development at change land cover in Mond River with Spatial Data Modeler

GILES D.
The use of ground models for the integration of geomorphological, geoenvironmental and engineering
geological data

RAMIREZ NU_EZ C., PARROT J.F.
Regional characterization based on a new drainage network parameter. The case of the Coatzacoalcos
fluvial system.

ZHANG D., NARTEAU C., ROZIER O., COURRECH DU PONT S.
Morphology and dynamics of star dunes from numerical modelling

NARDINI A., GOMEZ MIGUEZ M., PITZER JACOB A.C.
Predicting river morphology after restoration. Application to a Brazilian case of the methodology VALURI
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CORREA E.A., PINTO S.D.A.F., MORAES I.C.
Analysis of methods of potential environmental fragility in a small sized watershed

ROUSSEAU M.(1), CERDAN 0O.(2), DELESTRE 0.(3), DUPROS F.(2), CORDIER S.(4), JAMES F.(4)
Comparative study of overland flow modeling with different numerical resolutions

SILVA A., FERNANDES N.
Assessment of annual streamflow responses to different land use and land cover in a mountainous area
of Rio de Janeiro, Brazil

BORYSIAK J., MAZUREK M., ZWOLINSKI Z.
Concept of sustainable management involves landscape geodiversity of hydrogeomorphological units:
the Debnica River, Poland

PINHEIRO L., CUNHA C.
The Importance of the USLE L Factor in Erosive Modeling: a Brazilian perspective

MERGILI M., GRUBER F.E., SCHNEIDER J.F.
A GRASS GIS model for high-mountain multihazard assessment at the regional scale

PASCULLI A., AUDISIO C., SCIARRA N.
Modelling river evolution: conceptual and numerical model on the river pellice (North-Western Italy)

DADSON S.
Estimates of river flows, floodplain inundation and land-atmosphere feedbacks in tropical African
wetlands

MARCHESINI I., MERGILI M., SANTANGELO M., BUCCI F., CARDINALI M., ROSSI M., FELLIN W., GUZZETTI
F.

A GRASS GIS-based deterministic model for the analysis of deep-seated slope stability in complex
geology

ETTINGER S.
Using field data to evaluate modeling input parameters and attempt to include spatial distribution of flow
bulking of lahars in three valleys at Cotopaxi volcano, Ecuador

WAINWRIGHT J., PARSONS A.J., COOPER J.R., LONG E.J., HARGRAVE G., KITCHENER B., HEWETT C.,
ONDA Y., FURUKAWA T., OBANA E., HAYASHI H., NOGUCHI T., PATIN J.
Innovative Modelling Techniques to Upscale Novel Field and Laboratory Estimates of Soil Erosion

MOHR C., ZIMMERMANN A., FRANCKE T., KORUP O., BRONSTERT A.
Robust interpolation techniques for estimating suspended sediment yields in logged catchments, south-
central Chile

BRYSON L., HUGHES D.A., ROWNTREE K.M.
A Conceptual Understanding of Sedimentation in South African Catchments by a Sediment Flow Model

ANDERS N., SEIJMONSBERGEN H., BOUTEN W.
Evaluating landscape evolution models with object-based landform classifications

QUENEHERVE G., MARKER M., ZAKERINEJAD R.
Gully Development Assessment with Google Earth, GIS and Statistics

ROSCA S.M., PETREA D., IRIMUS |.A., SURDEANU V.
Methodological comparative assessment of the landslide susceptibility - case study: The Niraj River
Basin (Transylvania depression, Romania)

FRANK F., MCARDELL B., DEUBELBEISS Y., HUGGEL C., KULL I.

Modeling debris flow erosion in Alpine Holocene debris fans: application to the Spreitgraben catchment,
Switzerland
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S26B. REMOTE SENSING (INCLUDING LASER SCANNING, APPLICATIONS OF RADAR,

ETC)
Convenors: Thomas DEWEZ & Dirk RIEKE-ZAPP
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BARBOUX C., DELALOYE R., LAMBIEL C., STROZZI T., COLLET C., RAETZO H.
Differential SAR Interferometry in alpine geomorphology: Potential of this high precision technology for
detecting and surveying landforms in mountain environment

GIULIANO J., DEWEZ T., GODARD V., LEBOURG T., MARCOT N.
Sea cliff erosion monitoring by boat-borne Laser-scanning

RAZAK K., QUAN LUNA B.
Airborne laser scanning of forested rock extraction: Airborne parameterizations, quality assessment, and
rockfall modeling

TOBLER D., MEIER L., GRAF K.
Predicting Rock-Movements by Interferometric Radar Measurements

MOORMAN B., WHITEHEAD K., HUGENHOLTZ C.
The application of UAV's for high-precision glacial, periglacial and hydrological monitoring

ECHELARD T., KRYSIECKI J.M., SCHOENEICH P., GAY M.
Rockglacier movement detection by D-InSAR in French Alps using ERS archive data and TerraSAR-X data

DEWEZT., MOSER S.
Time-lapse stereo-photogrammetric monitoring of volcanic slopes

GANCE J., MALET J.P.,, DEWEZ T., TRAVELLETTI J.
Continuous tracking of objects for characterizing landslide displacements from terrestrial images

BODIN X., DEROUX B., VACHER P., THIBERT E.
High-resolution quantification of mountain permafrost displacements: insights from Terrestrial Laser
Scanning and image correlation techniques

ALHO P., KASVI E., VAAJA M., FLENER C., LOTSARI E., KUKKO A., KAARTINEN H., HYYPPA J., HYYPPA H.
Change detection of river channel utilising laser scanning, sonar survey and UAV-photogrammetry based
bathymetric model

BENACCHIO V., PIEGAY H., MICHEL K., VAUDOR L.
Identification of factors disrupting remote bathymetry: experimental approach from ground imagery on
the lower ain river (France)

SMITH M., PARON P.
Kite aerial photogrammety system for monitoring coastal change in the Netherlands

NINFO A., MOZZI P.
Integration of LIDAR and optical remote sensing for the study of fluvial and anthropogenic landforms in
the Brenta-Bacchiglione alluvial plain (NE Italy)

DELGADO BLASCO J., MOHAMED I.L., VERSTRAETEN G., HANSSEN R.F.
The application of radar and optical remote sensing to analyse dune dynamics at the dune-field scale

QU _N HERV_G., MARKER M., BACHOFER F.
Geophysics and Remote Sensing Data for the Detection of Soil Texture Distribution

DHORDE A., DHORDE A., KUMAR K.
Estimation of Surface Runoff for an Urbanized Watershed Using Satellite Data: A Case Study of Ramnadi
Basin, Maharashtra, India
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FERNANDEZ S., ROCES P., RECONDO C.
Ortophoto and satellite imagery to monitoring charcoal in mountain soils (NW of Cantabrian Range,
Spain)

LANE S.N., CHANDLER J.H., MICHELETTI N.
Digital elevation modelling from a Smartphone

NADAL ROMERO E., REVUELTO J., LOPEZ-MORENO J.I., VICENTE-SERRANO S., GARCIA RUIZ J.M.
Testing a Terrestrial Laser Scanner and photogrammetric techniques for studying badland dynamics

MICHELETTI N., LANE S.N., CHANDLER J.H.
Reconstruction of past hillslopes morphology using aerial photographs: data quality and applications for
the investigation of landscape changes at the decadal scale

ROUSSEAU Y., ASHMORE P., BIRON P., VAN DE WIEL M.
Surveying Channel Morphology Using Ground-Based Photogrammetry

DUFRECHOU G., HOHMANN A., GRANDJEAN G., BOURGUIGNON A.
Hyperspectral proximal and remote sensing applied to clay minerals identification and mapping

MAYAMBA AIME M., TSETA FELICIEN M., KOMANDA JULES A.
Gullies detection on satellite imagery in an intra urban catchment of tropical region. Methodological
development in river Bumbu catchment (Kinshasa, RD Congo)

YERMOLAEYV O., USMANOV B.
Terrestrial laser scanning methods as instrument of landslide and erosion processes study

AL-DOAAN M., DAOUDI M.
Use Of Remote Sensing to Locate Subsurface Shallow Waters in Al Madinah Al Munawwarah, Western
Saudi Arabia

CONESA-GARCIA C., TOMAS R., HERRERA G., LOPEZ BERMUDEZ F., CANO M., NAVARRO-HERVAS F.,
PEREZ-CUTILLAS P.

INSAR as a complementary tool for identifying alluvial morphological units: Vega Media of the Segura
River (SE Spain) case study

PETROVIC D., PAVLOVIC R.
Application of remote sensing for geomorphological mapping and reconstruction of geomorphological
evolution

PAPPALARDO M., RIBOLINI A., PASQUINUCCI M., BARONI C., BINI M., MENCHELLI S., MORELLI G.,
SALVATORE M.C., SANGRISO P.
Vada Volaterrana (Italy). High-resolution Ground Penetrating Radar in Geoarchaeology: the application of
STREAM X multichannel system

GOMEZ-GUTIERREZ A., SCHNABEL S., RUBIO-DELGADO J., BERENGUER-SEMPERE F., LAVADO-
CONTADOR F.
Estimation of medium-term soil erosion rates by means of terrestrial laser scanner and exposed roots

PANEK J., MACHACEK J.
Using UAV as a source of DSM data in geomorphological 3D modelling

DAMIANO E., BACENETTI M., BERTOTTO S., GIARDINO M., GODONE F., PEROTTI L., CHIARLE M.
Integrated geomatic techniques for surveying glacial and recently deglaciated areas

ANDERS N., KEESSTRA S., SEEGER M., SUOMALAINEN J., BARTHOLOMEUS H., KOOISTRA L.
Monitoring geomorphological change with unmanned aerial vehicles

DIAS ALVES PORTELA V., CARVALHO VIEIRA B.
Vegetation and landslides in the Serra do Mar (SP), Brazil: evaluation by satellite images processing
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GAL A., BELL R., MICU M.
An insight into the mud volcanoes morphodynamics. A Romanian case-study

GARCIA-MELENDEZ E., BUZZI J., RIAZA A., CANTANO M., MINGUEZ A., RODRIGUEZ GARCIA A.
Imaging spectrometry for the geomorphological and spectral characterization of the lower Odiel river
course (Huelva, Spain)

DIETRICH J., LIND P.
The use of Structure for Motion for repeat topographic surveys of active boulder bars on a hydrologically
dynamic tropical river

SANTOS CORREA C., TAVARES DE MATTOS J., DIAS BRITO H.
SRTM employment images in physiographic subdivision: a case study in the region of Sdo José dos
Campos - SP - Brazil

GHAHROUDI TALI M.
Application of principal components analysis (pca) to detect geomorphological faces, case study:
meyghan lake

MICHOUD C., CARREA D., AUGEREAU E., CANCOUET R., COSTA S., DAVIDSON R., DELACOURT C.,
DERRON M.H., JABOYEDOFF M., LETORTU P., MAQUAIRE O.
Acquisition, Resolution and Precision of Dieppe Costal Cliffs Point Clouds from Mobile Laser Scanning

S26C - DEMs, GIS AND SPATIAL ANALYSIS

Convenors: Takashi OGUCHI & Christopher GOMEZ
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STARHEIM C., GOMEZ C., DAVIES T., OWENS I., HADMOKO D.S.
Generating high spatiotemporal resolution digital terrain models for debris flow deposits from 3D
structure-from-motion imagery and an unmanned aerial vehicle

HAYAKAWA Y.S., OGUCHI T., SAITO H., KOBAYASHI A., KOMATSU G., GOTO K., BAKER V.R., PELLETIER
J.D., MCGUIRE L.

Impact of tsunami erosion on coastal valley formation in northeastern Japan: an airborne and terrestrial
laser scanning approach

CLAPUYT F., VANACKER V., VAN OOST K.
Accuracy assessment of DEMs derived from low-cost UAV-based remote sensing for geomorphic
landform representation

GOMEZ C., STARHEIM C.
SfM vs. RTK: FIGHT! (Structure from Motion versus Global Navigation Satellite System Real Time Kinetic)

KAIN C., GOMEZ C., HART D.
Three dimensional reconstruction of paleotopography to assess the role of antecedent morphology
before and after rapid deposition events

ZIZIOLI D., NINFO A., MEISINA C., ZUCCA F., PELLEGRINI L.
3D Mapping of liquefaction phenomena induced by May 2012 Emilia earthquakes (Po Plain, Northern Italy)

SCHMITT T., BISCARA L., LOUBRIEU B.
Digital Bathymetric Models (DBM) : multiple sources, multiple uses ... and multiple models. A comparison
of known DBM for the Bay of Biscay

HECKMANN T., SCHWANGHART W., PHILLIPS J.
Graph theory - recent developments of its application in geomorphology

OZDEMIR A.

Spatial distribution of the sinkhole and sinkhole affecting factors in the vicinity of Karapinar (Konya,
Central Turkey)
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MALTSEV K., MALTSEV K., YERMOLAEYV O.
River basins of Russian Plane: geomorphometrical analysis and geomorphological zoning

CORNU J.F., CAROZZA J.M., OBERDORFF T.
Active hydrological stream network extraction: a GIS approach based on DEM and climate data

PERSENDT F., GOMEZ C.
Assessing drainage network extractions in a low-relief area from Lidar-derived DEM and DEM-derived
from other data sources: a case study from the Cuvelai Basin, Namibia

VASCONCELOS V., CARVALHO JUNIOR O.A., MARTINS E.D.S., COUTO JUNIOR A.F., GUIMARAES R.F.,
GOMES R.A.T.
Semi-automated identification of landforms intensity by geomorphometric signature

TANARRO L.M., CORONA C., STOFFEL M., LUCIA A., BALLESTEROS J.A., TRAPPMANN D.
Do highly resolved DEMs improve the quality of rockfall model output? - A case study from Central Spain

RUDAZ B., GAVILLET L., JABOYEDOFF M.
Geomorphological assessment of alpine watersheds using SLBL and steady-state profiles

LEROUGE G., ROUSSELIN T., NAVARO B.
Geomorphologic analysis method using ASTER GDEM v2 digital elevation model over the tropical
rainforest: implementation to lakes problematic in Sangha National Park (Central African Republic)

BACANI V., SAKAMOTO A., QUENOL H., LUCHIARI A.
Remote sensing and GIS for environmental fragility assessment in the upper Coxim River Basin, Brazil

BERTRAND M., LIEBAULT F., PIEGAY H.
GIS-based methods to evaluate morphometric characteristics of small catchments within a debris-flow
susceptibility assessment approach at a regional scale

REINFELDS I., BONETTI R., BUTLER G., BRODERICK T., CHISHOLM L.
A multi-scale GIS and hydrodynamic modelling approach to fish passage assessment: Clarence River
gorge, NSW Australia

MORIOKA T., OGUCHI T., LIN Z., YOSHIDA H.
GIS analysis of asymmetric valleys dissecting Pleistocene uplands in and around Tokyo, Japan

LIN Z., CHEN J.
Response of channel offsets to active strike-slip faulting of the Red River fault

HERMUCHE P., GUIMARAES R., CARVALHO JUNIOR O., GOMES R.
Relationship between geomorphology and dry forest in Parana Valley, Goias, Brazil, using sensor modis
images and morphometric data

CONOSCENTI C., CIACCIO M., GOMEZ GUTIERREZ A., ROTIGLIANO E., AGNESI V.
Landslide susceptibility zonation by exploiting GIS tools and two statistical methods: binary logistic
regression and multivariate adaptive regression splines. A test in western Sicily (Italy)

LAHITTE P., LAVIGNE F., GERMA CHARBONNIER A.
Evolution of volcanic landforms by construction and destruction events constrained from DEM-based
numerical reconstructions
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RIZZETTO F.

Use of aerial photograph interpretation and Geographic Information Systems to study tidal channel
changes: an example from the Venice Lagoon (Italy)

PARROT J., RAMIREZ NUREZ C.

River flux modeling

PARROT J., HERNANDEZ M., RAMIREZ NUREZ C.
The logarithmic slope as a critical geomorphological parameter.

EBERT K.
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GIS analysis as a tool for identification of preglacial large-scale landform assemblages and quantification
of glacial erosional impact on northern shields

SAITO H., MURAKAMI W., DAIMARU H., OGUCHI T.
Effect of clear-cutting on landslide occurrences: Rainfall thresholds and topographic analysis at Mt.
Ichifusa, Japan

GOMES R., MENKE A., GUIMARAES R., CARVALHO JUNIOR O.
Cluster analysis in watersheds using morphometric parameters in the state of Goias, Brazil

HOtUB B.
GIS application in morphometric-statistical analysis of relief in the upper Dniester River catchment (East
Carpathian Foreland, Ukraine)

HART D.E., GOMEZ C., BEALING P.
Coastal Quakes: using global datasets to expose an underrated hazard

ETZELMULLER B., HJIORT J., LILLEOREN K.S.
Landform prediction and environmental constraints ' examples and geomorphological implications

ASMARYAN S.
The ecological-geomorphological assessment of urban areas using GIS (a case study Yerevan)

VAN DE WIEL M., TEMME A.
Mass-Conservative Depression Removal from DEMs

LABUZ T., OSOCH P.
DTM models of coastal dune relief and dynamics as a tool for coast erosion and flooding prediction

ALEIXO C., RAMOS-PEREIRA A., TRINDADE J.
Dynamic effects of catchment morphology in the Alcabrichel estuary, Portuguese Estremadura

GOMEZ C., WASSMER P., STARHEIM C., HADMOKO D.S., LAVIGNE F.
Graph theory: the Ford and Fuklerson, and the Edmonds-Karp Algorithms to Model Dynamic Sedimentary
Systems

NAUMENKOQO M.
Morphometric models of lake's bottom as necessary tool for limnological investigations

OCHIAI S., OGUCHI T., HAYAKAWA Y .S.
Morphometric analysis of alluvial fans and source basins for regions with different climates

HAEDKE H.
Multiscale Wavelet Analysis of ASTER DEM to detect geomorphologic and tectonic processes in the
Gaxun Nur Basin, China

DOMINGUEZ-CUESTA M.J., JIMENEZ-SANCHEZ M., RODRIGUEZ-RODRIGUEZ L.
Visibility and optimal routes from the Roman Camp Site of Via Carisa, Cantabrian Mountains (Asturias,
NW Spain)

SOUZA VALLADARES G., AQUINO R.P., CUNHA COELHO M.F.
Digital mapping of geomorphological features in a tropical semiarid climate of Ceara State, Brazil

MIGON P., KASPRZAK M.
Unexpected geomorphic features of a sandstone tableland revealed by LiDAR-derived DEM

PRASICEK G., KRAUS A, OTTO J.C., SCHROTT L.
Generation of morphometric semantics for automated mapping of geomorphological process domains

WLOSINSKA M., NIEDZIELSKI T., MIGON P.
A new method for estimating ocean reference depth

EISANK C., SMITH M., HILLIER J.
Supervised testing of segmentation for automated delimitation of landforms in DEMs

REULIER R., CAILLAULT S., DELAHAYE D., VIEL V.
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Multi-agent modeling as a tool of spatial analysis for monitoring sediment fluxes

JAVIER L.(1), PHINN S.(2)

Measuring coral reef terrain roughness from a very-high resolution Digital Elevation Model (DEM) derived
from Structure from Motion (SfM) Point Clouds

LAVARINI C., MAGALHAES JR A.P., OLIVEIRA E.S.
Cluster Analysis of Watersheds as a Guideline for the Study and Sampling of Regoliths

GOMEZ-GUTIERREZ A., CONOSCENTI C., ANGILERI S.E., CARRASCO R.M.
Determining the optimal pixel size of topographical parameters for the prediction of hazardous
geomorphological phenomenons of different magnitude: gullies and landslides

NINFO A., ZANONER T., GRUBER N., MASSIRONI M., CARTON A.
DSGSDs diagnostic landforms: a morphometric LiDAR based approach

MINGUEZ-MENENDEZ A., GARCIA-MELENDEZ E., MARTIN-SERRANO A., SUAREZ-RODRIGUEZ A.,
RODRIGUEZ-GARCIA A., RODRIGUEZ-FERNANDEZ R.

Study of the reference levels of erosional surfaces in the western Cantabrian Mountains and Montes de
Ledn (northwest Spain) through Digital Elevation Models

BYUN J., SEONG Y.B.
New Algorithm to Extract Longitudinal Stream Profiles (LSPs) based on unfilled DEMs

GHIRALDI L., BACENETTI M., MILLEMACI P., PEROTTI L., GIARDINO M.
Morphometric and morphotectonic indexes for quantitative geomorphology analysis of the Cannobino
drainage basin (Piemonte, NW Italy)

AQUINO R.P., VALLADARES G.S., COELHO CUNHA M.F.
Geomorphological units and the risk of erosion in the central hinterland of Ceara, Brazil

DA SILVA SOUSA A., SOUSA A.
Fragility environmental analysis of River Basin Caulim - Sao Paulo/SP/Brazil

CARDOSO-LANDA G.
Application of a geographical information system to debris flows

S26D. STATISTICS IN GEOMORPHOLOGY

Convenors: lan EVANS & Delphine GRANCHER
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UBER J.A., ZEZERE J.L., SANTOS L.J.C.
Susceptibility analysis of landslide in the Bacia Do Marumbi (Morretes/PR) using bivariate and
multivariate statistical methods

VERONESI F., HURNI L.
Automated geomorphological classification for the creation of rigorous shaded relief maps

VAUDOR L., PARROT E.

Interpreting wavelet-based decompositions of geomorphological features: the example of the Rhone river
bathymetry

SCHMELTER M.

Accounting for uncertainty in fluvial geomorphology using Bayesian statistics

ECKERT N., LAVIGNE A., PAVLOVA |., THIBERT E., BEL L., GRANCHER D., PARENT E., JOMELLI V.,

NAVEAU P., BOREUX J.J.
Hierarchical Bayesian modelling for hydrological spatiotemporal mountain climate proxies
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ROSSI M., MONDINI A.C., MARCHESINI I., SANTANGELO M., BUCCI F., GUZZETTI F.
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Landslide morphometric signature

RAMOND S., GRANCHER D., GAUTIER E.
Statistical approach to analyze evolutions of statistical long-term hydrological data sets on the loire river
(France)

DELUIGI N., LAMBIEL C., KANEVSKI M.
The discontinuous spatial distribution of Alpine Permafrost: an application of exploratory spatial data
analysis

THOMMERET N., BAILLY J.S., BARDET J.M., KAISER B., PUECH C.
Robustness of fractal dimension estimators for vector talweg network characterization

DIETZE M., DIETZE E.
A flexible open-source toolbox for robust end-member modelling analysis - The R-package EMMAgeo

S26E - DATING METHODS (INCLUDING COSMOGENIC NUCLIDES)

Convenors: Andreas LANG & Susan IVY-OCHS
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AKCAR N., DELINE P., IVY-OCHS S., KUBIK P.W., SCHLUCHTER C.
Surface exposure dating of rock avalanche deposits in the Ferret Valley (Mont Blanc massif, Italy)

MONGE SOARES A., CESARIO PORTELA P.J., MATOS MARTINS J.M., RAMOS PEREIRA A.
Age modelling of Mid-Holocene sedimentary sequences using a Bayesian approach

MUNYIKWA K., BROWN S., PLUMB E.
The utility of portable optically stimulated luminescence (OSL) readers in providing temporal contexts in
clastic depositional systems: opportunities in geomorphology

SARIKAYA M., HIMMET H., ATTILA C.
Last Glacial Maximum glaciers on Akdag, southwest Turkey, inferred from cosmogenic CI-36 dating of
moraines

SEONG Y.B., LEE S.Y., KIM D.E., CHOI K.H., YU B.Y.
A tragic flood but an invaluable opportunity to build a better model on catchment wide denudation rate
(CWDR) using a pair of 10Be and 14C

WIRSIG C., IVY-OCHS S., ZASADNI J., AKCAR N., DELINE P., KOBER F., SCHLUCHTER C.
Timing of ice decay after the LGM in the high Alps

CORONA C., LOPEZ SAEZ J., STOFFEL M., BERGER F.

A continuous high-resolution 700-yr snow-avalanche chronology from the Queyras massif recorded from
tree-ring and historical archives
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TILLMANN T., ZIEHE D., WUNDERLICH J.
Amino acid racemization analysis (AAR) as a successful tool for dating Holocene barrier island spit
accretion: Examples of Southern Sylt (North Sea/ German Bight)

MAY S.M., BRUCKNER H., HILGERS A., KELLETAT D., POTSCH S., RIXHON G., ZANDER A.
Investigations on anthropogenic shell accumulations in the Longotoma dune complex (central Chile) '
geochronological data and palaeoenvironmental context

CUNHA C., CONCEICAQ F.T.D., SIMON A.L.H., PEREZ FILHO A.
The land use interference on geomorphological aspects and sedimentation rates in the low course of the
Piracicaba River basin, Sdo Paulo State, Brazil

CLAUDE A., IVY-OCHS S., KOBER F., ANTOGNINI M., SALCHER B., KUBIK P.W.
Surface exposure dating of the Chironico landslide (Leventina valley, southern Swiss Alps)
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CLAUDE A., AKCAR N., IVY-OCHS S., GRAF H.R., KUBIK P., VOCKENHUBER C., DEHNERT A., MEINERT
R., SCHLUCHTER C.
Cosmogenic nuclide dating of Swiss Deckenschotter

REBER R., TIKHOMIROV D., AKCAR N., YESILYURT S., YAVUZ V., KUBIK P.W., SCHLUCHTER C.
Late Pleistocene Glacier advances in North Anatolia deduced from cosmogenic 10Be and 26Al

CSILLAG G., RUSZKICZAY-RUDIGER Z., NOVOTHNY A., THAMO-BOZSO E., FODOR L.I., BRAUCHER R.
Geochronology of Danube terraces in Hungary, using cosmogenic 10Be and luminescence dating

TSODOULOS I, STAMOULIS K., PAPACHRISTODOULOU C., IOANNIDES K., PAVLIDES S,
CHATZIPETROS A., KOUKOUVELAS I.

Quantification of optically stimulated luminescence dating uncertainties based on the analysis of
samples collected from a paleoseismological trench of an active fault in Central Greece

MESSERLI M., IVY-OCHS S., MAISCH M.
GIS-based geomorphological mapping, dating of selected landforms and landscape evolution during the
Lateglacial and Holocene, in the region of Val Tuoi, Grisons, Switzerland

HUANG H., MAY J.H., FINK D., WRAY R., GU J.
Assessing processes and timescales of sandstone landscape formation in Zhangjiajie Geopark of China

GOLOSOV V., WALLING D., BELYAEV V.

Application of fallout radionuclides for investigating recent overbank sedimentation rates on river
floodplains: potential and limitations

S26F - APPLIED GEOMORPHOLOGICAL MAPPING (IAG-WG)

Convenors: Michael SMITH, Paolo PARON & Jim GRIFFITHS
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SZEFLER K., TEGOWSKI J., NOWAK J.
Spectral properties of Southern Baltic bottom roughness

GRIFFITHS J.
Geomorphological mapping of an active landslide on the south-east coast of the Isle of Wight, U.K.

PANI P.
Geomorphological mapping of himalayan terrain using multi-sensor data: a case study of himachal
pradesh, India

BUCCOLINI M., COCO L., ARINGOLI D., MATERAZZI M.
The influence of slope morphometry on erosion processes: the application of MSI (Morphometric Slope
Index)

BOURENANE H., BOUHADAD Y.
Landslide susceptibility zonation using bivariate statistical analysis and GIS in Constantine city (North
East of Algeria)

ISLAMI N.
Subsurface geomorphology of the North Kelantan Plain, as revealed by geoelectrical resistivity surveys

BARBOSA SOARES NETO G., SOUZA MARTINS E., VASCONCELOS V., LLACER ROIG H., B. J. MENEZES
P.H.
Methodological procedures of digital geomorphological cartography in brazilian Central Plateau

NICULITA M.
Open Geomorphological Map. Romanian case study
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BEN FRAJT.
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Geomorphological map of Northern Jeffara plain and North-eastern part of Matmata-Dahar plateau
(Southeast Tunisia) 1/100 000

RAMOS A., CUNHA L., CUNHA P.
Geomorphological mapping applied to regional planning and geoheritage: study on Figueira da Foz
Nazaré area (western central Portugal)

CUNHA E., BACANI V., FACINCANI E., SAKAMOTO A., LUCHIARI A.
Remote sensing and gis applied to geomorphological mapping of the watershed stream Indaia, MS, Brazil

BUZJAK N., PAHERNIK M., FAIVRE S., BOCIC N.
Geomorphological map of Croatia 1:100.000

MAILLARD B., REYNARD E., KUMMERT M., LAMBIEL C., THELER D.
The geomorphological map of the Hérens valley (Switzerland)

SCHOENEICH P., LAMBIEL C., BOSSON J.B.
Geomorphological map of the Diablerets massif - Swiss Alps

LAMBIEL C., MAILLARD B., MARTIN S., PELLITERO ONDICOL R., SCHOENEICH P., REYNARD E.
Adaptation of the geomorphological mapping system of the University of Lausanne for ArcGIS

MOEINI A., ALIZADE A., AHMADI H., ETEMAD V.
Survey the relationship between geomorphology and forest types (Case study: Kheirod forest, North of
Iran)

DZIEDUSZYNSKA D., WACHECKA-KOTKOWSKA L.
The main geotouristic objects in the Lodz region (Central Poland)

Hydrogeomorphological mapping in hard-rock groundwater systems
TEIXEIRA J., FREITAS L., AFONSO M.J., ROCHA F., PEREIRA A.J.S.C., MARQUES J.M., CHAMINE H.I.

NGUYEN XUAN N.
Geomorphological analysis on the geological formations in downstream valley of the Da River, the
Western Hanoi City, Vietnam

PARRY S.
Use the of engineering geomorphological mapping for landslide hazard assessments in Hong Kong

COMANESCU L., NEDELEA A., ZAHARIA L., SAFTOIU L.
Mapping flood vulnerability. Case study: Tecuci Town (Romania)

PIACENTINI T., MICCADEI E., DI MICHELE R., RANALLI O., SCIARRA M., URBANO T.
Multi-scale and multi-purpose Geomorphological Mapping for landscape evolution, geotourism, slope
instabilities, and medical geology

PLATONOVA S.
Ecological-geomorphological features of transboundary interaction in the Irtysh river basin

GUITET S., RICHARD-HANSEN C., BRUNAUX O., CORNU J.F., CAROZZA J.M.
Geomorphology explains the regional beta-diversity of French Guiana rainforest and furnishes consistent
maps to optimize forest management, regional planning and biodiversity conservation

REVELLINO P., GUERRIERO L., COE J.A., GRELLE G., GUADAGNO F.M.
Multi-temporal mapping of a large, slow-moving earth flow for kinematic interpretation

BINI M., BARONI C., RIBOLINI A., ANICHINI F., GATTIGLIA G., PARIBENI E.
A new interdisciplinary approach to build a geomorpho-archaeological map: the case study of the Versilia
plain (NW ltaly)

RODRIGUES S.C., MARTINS T.I.S.
Geomorphological Map of Piumhi Topographical Sheet (1:50.000) - Minas Gerais - Brazil

TERUGGI L.B., CHIAVERINI I., OSTUNI D., FARENGA M.
Database development for mapping fluvial channel variations: case study Cecina River (Central Italy)

BACENETTI M., PEROTTI L., GIARDINO M.
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Using geospatial mobile applications and devices for geomorphological field data collection in mountain
areas: a camparison test

EL GHACHI M., EL KHALKI YAHIA
Les inondations urbaines dans la ville de Khénifra (pied du Moyen Atlas occidental, Maroc) :
caractérisation et cartographie

PEREIRA D., SANTOS L., PEREIRA P., SILVA J., HENRIQUES R.
Geomorphological units of Mainland Portugal: definition and mapping

TERUGGI L.B., MARIN E., CAPORALI E., VACCARO C., SALA S., KRISTENSEN M.J.
A GIS based interdisciplinary analysis of Rio Quequén Grande watershed in Argentina

ZWOLINSKI Z.
Geomorphological mapping in Poland

KEESSTRA S., MARRUEDO ARRICIBITA A., LASSU T., SEEGER M.
Rainfall intensity, aggregate stability, shear stress resistance as parameters to evaluate soil erosion by
water: an experimental study

S27. YOUNG GEOMORPHOLOGISTS SESSION
Convenors: Etienne COSSART, Johnny DOUVINET & Stuart LANE
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LELEN M.
Morphometry of talus slopes in the high mountains methodological problems

PERRIER R., COSSART E., FORT M.
Thermal regime of ground surface in the French Southern Alps: a case study from the Clarée and Ubaye
valleys

LOPEZ SAEZ J.
Recent contributions of dendrogeomorphology for the study of mass movements in an Alpine context

D'ARCY M., WHITTAKER A., RODA BOLUDA D., ALLEN P.
New constraints on landscape sensitivity to glacial-interglacial climate change: A detailed and
guantitative record from debris flow deposits in Owens Valley, California

REULIER R., DELAHAYE D., VIEL V., CAILLAULT S., ABDELKRIM B., DAVIDSON R.
Study of the spatial interactions in the hydrosedimentary transfers on agricultural watershed

CARABALLO ARIAS N., CONOSCENTI C., DI STEFANO C., FERRO V.
Morphometric analysis of two calanchi areas in Sicily (ltaly) by exploiting high resolution Digital Elevation
Models

NURWIHASTUTI D., NURWIHASTUTI D.W., SARTOHADI J., MARDIATNO D., NEHREN U.
Spatial Correlation between Geomorphological and Subsurface Characteristics: A Case Study of Bantul,
Yogyakarta, Indonesia

SAMSONOVA S.
Geomorphic mapping for environmental management in urban areas (case study of Moscow parks)

SEKARSARI P., GURNEL A.M., HENSHAW A.J., ZOLEZZ| G.
Exploring geomorphic and vegetational features of low energy rivers using GoogleTM Earth

CREPY M., CALLOTYY.

Typology of eolian landforms of South Kharga oasis (Western Desert of Egypt): original evolution models
and local specificities of Saharan loess deposits
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MANDAL S., SARKAR S., BOSE P.K.
Tectonic sway on alluvial fan trilogy at Himalayan foothills
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STARHEIM C., GOMEZ C., DAVIES T., OWENS I|., HADMOKO D.S., WASSMER P., LAVIGNE F.
Identifying complex internal architecture in debris flow and lahar deposits using ground penetrating radar

MAKANZU IMWANGANA F., MOEYERSONS J., NTOMBI M.
The use of arain simulator as an infiltrometer at Kinshasa (D.R. Congo)

CESCON A.L., COOPER J.A.G., JACKSON D.W.T.
Spatial distribution of beach ridges in the Intra-Americas Seas islands: a supervised manual investigation
using Google Earth

ZOUVA C., GAKI-PAPANASTASSIOU K.
A methodological framework for the spatial decision support of the management of coastal wetlands

GIL H., SORIANO M.A., LUZON A., PEREZ A., POCOVI A.
Interaction of tectonic, karstic and sedimentary processes in Early Pleistocene deposits (central Ebro
Basin, NE Spain)

BRISSET E., MIRAMONT C., GUITER F., TROUSSIER T., ANTHONY E., ARNAUD F.
Lake Allos: a 12,000 year reference record of past climate-Human-environment interactions in the
Mediterranean French Alps

HAQUE N., SHAMSUZZAMAN .., RAHMAN M.A., EKRAM A.R., UDDIN N., HASAN F.
Geomorphology of Sylhet City, Bangladesh - for Sustainable Urban Planning

ADAM A.
Assessing the impact of the pipeline on the swamp geosystems

WERB S., DELGADO J.M., BRONSTERT A.
Modelling sediment transport: Evaluating the effects of spatially refined input data

GO A., TANAKA Y., KASHIMA K.
Sedimentary environment of Hwajinpo lake using diatom analysis

SANDER L., KABUTH A.K.
| just can't put my finger on it! Understanding coastal lagoon systems from remotely sensed data - A
case-study comparison from Denmark and Argentina

CHMIELOWSKA D.
Characteristcs of loam deposits as indicators of their sedimentary environment in the Late Glacial,
example from Nowy Targ-Orava Basin, southern Poland

LINOIR D., THOMACHOT-SCHNEIDER C., FRONTEAU G., MALAM ISSA O., BARBIN V.
Hydric properties of carbonates accumulation horizons in Chalky Champagne (NE of Paris Basin, France)

MAJEWSKI K.
Application of terrestrial digital photography and free computer software in generating digital terrain
models and geomorphological analysis

LI S., ZHANG K.

Research on the relationship between alluvial fans and the mountain uplift in Northwestern China based
on GIS technique
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Keynote lectures

Geomorphology of Ethiopia and Human Origins

ASFAWOSSEN ASRAT
SCHOOL OF EARTH SCIENCES, ADDIS ABABA UNIVERSITY, P. O. BOX 1176, ADDIS ABABA, ETHIOPIA
(asfawossen.asrat@aau.edu.et; asfawossena@gmail.com)

Ethiopia is endowed with uniqgue geomorphologic setting where the great East African Rift bisects the uplifted
Ethiopian highlands, leading to diverse geomorphologic processes resulting in equally diverse landforms.
Ethiopia has also proved to be the true “cradle of humanity” where more than 90% of the Australopithecus
afarensis sp. discovered so far (including the famous A. Afarensis, “Lucy”) are from Ethiopia. Furthermore, the
earliest fossil remains of H. sapiens have been found in Ethiopia dating back to 195 ka, and to between 160 and
154 ka suggesting that East Africa was the likely region of the origin of our species. Many archaeological,
palaeontological and geological evidences also suggest that Early Modern Humans expanded their geographical
range throughout the rest of the world starting from eastern Africa as of ca. 125 Ka. However, the environmental
context of these discoveries has not been fully assessed. This paper postulates and shows that the
geomorphological setting of Ethiopia played a significant role in human origins and dispersal by modulating the
environmental (ecological) setting and local climatic conditions. Geological, Geomorphologic,
palaeoanthropological and archaeological data from all over eastern Africa are reviewed and presented. High
resolution palaeoclimatic data from lake and speleothem archives are used to interpret the environmental context
of human origins and dispersal. This paper further shows that geomorphology of the country, i.e., the isolation of
the northwestern highlands (where the political centers of the country have been located) from the external world
by the harsh Afar depression close to the sea, determined the route of Ethiopian civilization and history.

*kkkkkkkkk

La Géomorphologie de I’Ethiopie et les Origines de I’'Homme

ASFAWOSSEN ASRAT
SCHOOL OF EARTH SCIENCES, ADDIS ABABA UNIVERSITY, P. O. BOX 1176, ADDIS ABABA, ETHIOPIA
(asfawossen.asrat@aau.edu.et; asfawossena@gmail.com)

L'Ethiopie bénéficie d’'un contexte géomorphologique exceptionnel. A cheval sur le grand Rift Est Africain qui
scinde en deux les hauts plateaux éthiopiens soulevés, cette situation induit des processus géomorphologiques
divers, se traduisant par des formes de relief tout aussi diverses. Il est désormais acquis que I'Ethiopie est le
véritable «berceau de I'humanité", ou plus de 90% des Australopithecus afarensis sp. ont été découverts a ce
jour (y compris la célébre «Lucy», A. afarensis). De plus, les premiers restes fossiles de Homo sapiens trouvés
en Ethiopie remontent & 195 ka, d'autres sont d’age compris entre 160 et 154 ka, ce qui laisse & penser que
I'Afrique de I'Est est probablement bien la région d'apparition de notre espece. De nombreux témoignages
archéologiques, paléontologiques et géologiques suggérent également que les premiers hommes modernes ont,
a partir de ca. 125 ka, élargi leur emprise spatiale depuis I'Afrique orientale a travers le reste du monde.
Toutefois, le contexte environnemental de ces découvertes n'a pas été pleinement évalué. Cette présentation
émet I'hypothése et montre comment le cadre géomorphologique de I'Ethiopie a joué un rdle important dans les
origines de 'Homme et de sa dispersion, en offrant des conditions écologiques modulées par I'étagement des
milieux et des conditions climatiques locales favorables. Les données géologiques, géomorphologiques,
paléoanthropologiques et archéologiques de toute I'Afrique de I'Est sont examinées et présentées. Le recours
aux archives paléoclimatiques de haute résolution telles que les sédiments lacustres et les spéléothémes permet
d'interpréter le contexte environnemental des origines de I'Homme et de sa dissémination. Cette présentation
montre en outre comment la géomorphologie du pays, notamment I'existence en bordure de mer de la
dépression de I'Afar, quasi inhabitable, a conduit & l'isolement du reste du monde de la région montagneuse du
nord-ouest —la ou se trouvent les centres politiques du pays-, déterminant ainsi la voie de la civilisation
éthiopienne et de son histoire.
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Tales from the deep

BRUNSDEN DENYS
KING’'S COLLEGE, LONDON
(brunsden@chideock.co.uk)

A conference entitled ‘Seismic Geomorphology,” held in Houston, Texas in 2009, was organized by the
geophysical profession, the petroleum industry and the Geological Society of London. It was advertised with the
words:-

“We are poised to embark on a new era of discovery in the study of geomorphology. The discipline has a long
and illustrious history, but in recent years an entirely new way of studying landscapes and seascapes has been
developed.”

This paper discusses this significant challenge to our discipline from outside our area of expertise. The central
point is that we probably know more about the surface of the Moon or Mars than we do about the ocean floor. Of
course we have an excellent general picture at a large scale but only where there are industrial, conservation or
oceanographic imperatives have specifically commissioned detailed studies been carried out. Perhaps only < 2%
of the sea floor is known at high resolution.

Yet, the sea floor occupies 71% of the Earth’s surface, some 361,419,000 km2. It is truly the last
geomorphological frontier. This paper attempts the to describe some of the problems we face as we attempt to
describe, in detalil, this huge area, it's landforms and processes for the first time.

Geomorphology is now routinely included in sea floor surveys but the work is mainly carried out by
oceanographers, geophysicists, geologists, sedimentologists, geomechanics or geo-chronological experts. Few
geomorphologists have the software or interpretation skills required.

Primary interests for geomorphological inputs are planning data acquisition programs, site characterization,
interpreting ground conditions, sediment transfer systems, geohazards identification and risk evaluation all set
within the frameworks of palaeo-oceanography and contemporary met-ocean research.

The lecture cannot cover all of these fields or indeed 71% of the planet. It therefore concentrates the
morphological aspects that can be contributed to the inter-disciplinary teams. Any specialist will know that many
spectacular technical advances are not discussed. Instead the lecture concentrates on geomorphological
problems, grand visions and conceptual developments.

Brief examples of ocean floor discovery and current technical capability are followed by outlines of
environmental, structural, tectonic controls of ocean landforms and sediment transfer systems; the nature of
onshore-offshore connections, environmental change and biodiversity. Emphasis is placed on geomorphological
mapping of the sea floor.

Critical discussions include:

- The types, distribution and scales of ocean floor processes.

- The process controls, causative factors, triggers and recurrence intervals of events.

- The nature of landform inheritance and multi-cyclicity.

- The influence depth of sea level change.

- The nature of high energy events, new benthic storm processes.

- Event calibration and

- The sea floor as a record of the continents.

World- wide examples are used in illustration.

The paper also outlines eight primary tasks for offshore process geomorphology.
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Histoires des profondeurs

BRUNSDEN DENYS
KING’'S COLLEGE, LONDON
(brunsden@chideock.co.uk)

La conférence intitulée «Géomorphologie sismique”, qui s'est tenue a Houston (Texas) en 2009, avait été
organisée par les géophysiciens professionnels, l'industrie pétroliere et la Société Géologique de Londres. On en
avait fait la publicité en ces termes: "Nous sommes préts & nous engager dans une nouvelle ére de découvertes
grace aux études de géomorphologie. Cette discipline a non seulement une histoire longue et illustre, mais elle a
aussi, au cours des dernieres années, développé une toute nouvelle fagcon d'appréhender les paysages
terrestres et marins. "
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Cet exposé aborde ce grand défi pour notre discipline, dans un champ jusque la en dehors de notre domaine
d'expertise. Le point central est que nous en savons probablement plus sur la surface de la Lune ou de Mars que
sur le plancher océanique. Certes, nous avons une excellente connaissance générale a petite échelle, mais
seulement la ou les impératifs industriels, océanographiques ou de conservation ont spécifiquement requis la
réalisation d'études détaillées. Peut-étre <2% seulement de la surface de la mer sont connus avec une haute
résolution. Et pourtant, le fond des mers occupe 71% de la surface de la Terre, soit 361.419.000 km2, et c'est
pourquoi il constitue vraiment la derniere frontiere géomorphologique. Cette présentation vise a décrire
quelques-uns des problemes auxquels nous, en tant que géomorphologues, sommes confrontés alors que nous
tentons de décrire, en détail et pour la premiére fois, ce vaste espace, ses reliefs et ses processus.

La géomorphologie est désormais systématiquement incluse dans les recherches sur le plancher océanique,
mais le travail est principalement effectué par des experts océanographes, géophysiciens, géologues,
sédimentologues, géomécaniciens ou géo-chronologistes. Rares sont les géomorphologues qui ont les
compétences requises en terme de logiciels ou d'interprétation.

Dans le cadre de recherches contemporaines menées en paléo-océanographie et sur les relations météorologie-
océanographie, les apports majeurs de la géomorphologique sont les suivants : la planification des programmes
d'acquisition de données, la caractérisation du site, l'interprétation des conditions au sol, les systemes de
transfert des sédiments, l'identification des risques géologiques et I'évaluation des risques.

Cette conférence ne peut couvrir tous ces domaines, ni 71% de la planéte. Elle se concentrera donc sur les
aspects morphologiques qui peuvent contribuer de fagon importante aux équipes interdisciplinaires. On ne
discutera pas des nombreux progrés techniques spectaculaires réalisés. On insistera en revanche sur les
problémes géomorphologiques posés, les visions d’ensemble et les développements conceptuels.

Apres I'exposé rapide d’exemples de découvertes actuelles du plancher océanique et des capacités techniques
en cours, on présentera les facteurs environnementaux, structuraux et tectoniques qui conditionnent les reliefs
océaniques, ainsi que les systemes de transfert des sédiments, la nature des connexions continent-océan, les
changements environnementaux et la biodiversité. L'accent sera mis sur la cartographie géomorphologique des
fonds marins.

Plusieurs éléments de discussion critique porteront sur :

- Les types, la distribution et les échelles de processus agissant au niveau du plancher océanique.

- Les facteurs de contrble des processus, les facteurs de déclenchement, et les intervalles de récurrence des
événements.

- La nature des héritages géomorphologiques et de la multi-cyclicité.

- La profondeur de l'influence de la variation du niveau marin.

- La nature des événements a haute énergie et des nouveaux processus de tempétes benthiques.

- L'étalonnage de I'événement et

- Le fond de la mer comme enregistrement de tous les continents.

La conférence sera illustrée par des exemples choisis dans le monde entier.

On terminera par la définition des huit principales tdches & mettre en ceuvre pour une géomorphologie des
processus sous-marins.
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Spatially non-uniform landscape evolution and process-operations around the Tropic of Capricorn: the
role of extreme rainfall events.

COELHO-NETTO ANA-LUIZA

LABORATORIO DE GEO-HIDROECOLOGIA, INSTITUTO DE GEOCIENCIAS, DEPARTAMENTO DE
GEOGRAFIA,

UFRJ-UNIVERSIDADE FEDERAL DO RIO DE JANEIRO JANEIRO, BRAZIL

(ananetto@acd.ufrj.br)

Classical geomorphology valued the relationships between bio-climatic zoning and the dominant morphogenetic
evolutionary pattern. Humid Tropical landscapes were seen as related to slow and progressive chemical
denudation to form the so-called etchplanation. Long term field studies in SE-Brazil, however, provide evidences
of highly discontinuous processes operations and evolutionary patterns both on space and time. At middle
Paraiba do Sul river valley, i.e., stratigraphic data and absolute dating together with hillslope morphological
characteristics and weathering-transport relationships, point out the dominance of mechanical denudation (by
gullying due to delayed responses of seepage erosion relative to regional rainfall inputs and consequent
landslides) over chemical denudation in some major tributary basins draining serra do Mar, but not at all major
tributary basins draining serra da Mantiqueira where chemical denudation landforms still prevail. The underlying
bedrock and inherited tectonic structures, together with basin relief seems to explain such variations in the hilly
lowlands. In contrast, all mountainous compartments are quite vulnerable to mechanical denudation especially
related to gravitational transport (mass movements). Wet seasons and extreme rainfalls are usually associated
with fast movements by shallow landslides, rock fall and debris flows that may cause disasters. The very extreme
landslide disaster from January 2011 spread over large areas of the mountainous domain in Rio de Janeiro state
causing more that 1,500 deaths and intense social, environmental and economic losses. Facing the magnitude of
landscape changes in response to this climatic event, one might consider the relevance of very extreme rainfall
inputs on landscape evolution in mountainous areas but not necessarily in the complex hilly lowlands as it will be
discussed in this lecture.
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Evolution de paysage spatialement non-uniforme et action des processus autour du Tropique du
Capricorne : le r6le des événements pluviométriques extrémes.

COELHO-NETTO ANA-LUIZA

LABORATORIO DE GEO-HIDROECOLOGIA, INSTITUTO DE GEOCIENCIAS, DEPARTAMENTO DE
GEOGRAFIA,

UFRJ-UNIVERSIDADE FEDERAL DO RIO DE JANEIRO JANEIRO, BRAZIL

(ananetto@acd.ufrj.br)

La géomorphologie classique insiste sur les relations entre les zones bio-climatiques et le modéle dominant de
I'évolution morphogénétique. Les paysages tropicaux humides ont été considérés comme étant le produit d’'une
dénudation chimique lente et progressive, ce que I'on a appelé “etchplanation”. Des études de terrain sur le long
terme, menées dans le SE-Brésil, ont cependant apporté la preuve qu'il existe des actions discontinues, dans
I'espace et le temps, des processus et des séquences d’évolution. Dans la moyenne vallée du Paraiba do Sul, a
partir des données stratigraphiques et de datations absolues, combinées aux caractéristiques morphologiques
des versants et aux relations météorisation-transport, on a pu mettre en évidence la prédominance de la
dénudation mécanique sur la dénudation chimique : érosion par ravinement, li€ée aux actions de soutirage différé
par rapport aux entrées pluviométriques régionales, et érosion par glissements de terrain. Ceci a été observé
dans certains bassins tributaires majeurs qui drainent la Serra do Mar, mais en revanche pas dans tous les
grands bassins tributaires de la Serra da Mantiqueira, ou la dénudation chimique I'emporte encore. Le socle
rocheux sous-jacent et les structures tectoniques héritées, en méme temps que I'amplitude topographique des
bassins, semblent expliquer de telles variations dans les bas plateaux vallonnés. En revanche, tous les secteurs
de montagne sont trés vulnérables a la dénudation mécanique, en particulier au transport gravitaire
(mouvements de masse). La saison des pluies et les précipitations extrémes vont généralement de pair avec le
développement de glissements de terrain rapides et superficiels, d’éboulements et de coulées de débris qui
peuvent engendrer de vrais désastres. Tel fut le cas en Janvier 2011, ou se produisit une catastrophe extréme
caractérisée par des mouvements de terrain qui ont affecté de vastes zones du domaine montagneux de I'Etat
de Rio de Janeiro, et ont causé plus de 1.500 morts ainsi que d'immenses pertes socio-économiques et
environnementales. Face a l'ampleur des changements engendrés dans le paysage en réponse a cet
événement climatique, on doit s'interroger sur le role des apports pluviométriques extrémes sur I'évolution du
paysage dans les zones de montagne, réle pas nécessairement aussi important dans les bas plateaux
vallonnés complexes, comme il sera discuté dans cette conférence.
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Geomorphology of earth-like planetary surfaces

BAKER VICTOR R.

DEPARTMENT OF PLANETARY SCIENCES, THE UNIVERSITY OF ARIZONA, TUCSON, ARIZONA, 85721,
USA

(baker@email.arizona.edu)

Recent advances in astronomy hold the prospect for the discovery of a great many Earth-like planets, rich in both
water and possible habitats for life. Nevertheless, until it proves possible to do the geomorphology for these
potential exo-Earths, we can greatly advance the science of Earth-like planetary surfaces through studies in our
own solar system. Recent discoveries from Mars missions reveal the extensive role of water in shaping ancient
Martian landscapes, including the formation of channels and valleys, alluvial fans and deltas, aqueous
weathering products (clay minerals and sulfates), glacial and periglacial features, paleolakes, and even a
probable, though transient ancient ocean. The surface of Saturn’s moon Titan has extensive networks of fluvial
features, but the responsible fluid is methane, which seems to be cycled on Titan in much the same way that
water is on Earth. Venus has a spectacular variety of volcanic features, including some that mimic aspects of
fluvial landscapes. Such discoveries are leading to the recognition of the importance for Earth itself of
processes, features and relationships that are better displayed on other planetary surfaces, including important
roles for impact cratering, large-scale volcanism, and megaflooding.
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Géomorphologie des surfaces planétaires telluriques

BAKER VICTOR R.

DEPARTMENT OF PLANETARY SCIENCES, THE UNIVERSITY OF ARIZONA, TUCSON, ARIZONA, 85721,
USA

(baker@email.arizona.edu)

Les progrés récents de l'astronomie entretiennent la perspective de découverte d'un grand nombre planétes
telluriques, riches en eau et recelant des habitats de vie possibles. Néanmoins, avant qu'il ne s'avére possible
d’'étudier la géomorphologie de ces exo-Terres potentielles, nous pouvons faire beaucoup progresser la
planétologie a partir d'études dans notre propre systéme solaire. Les découvertes issues des récentes missions
sur Mars révelent le role important de l'eau dans le fagconnement des paysages martiens anciens, avec
notamment la formation de chenaux et de vallées, de cones alluviaux et de deltas, de produits de météorisation
hydratés (minéraux argileux et sulfates), des traces de fagonnements glaciaires et périglaciaires, de paléo-lacs,
et méme un probable, bien qu'éphémere océan antique. La surface de Titan, lune de Saturne, possede de
vastes réseaux de systemes fluviaux, mais le fluide responsable en est le méthane, qui semble sur Titan étre
recyclé pour une large part de la méme maniere que l'eau l'est sur Terre. Venus présente une variété
impressionnante de formes volcaniques, dont certaines prennent méme les apparences de paysages fluviaux.
Ces découvertes aménent a prendre en considération, pour la Terre elle-méme, des processus, des formes et
des interactions qui sont mieux mis en évidence sur d'autres surfaces planétaires, ceci afin de mieux
comprendre en particulier leur r6le dans la formation des cratéres d'impact, du volcanisme a grande échelle, et
des crues géantes terrestres.
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Geomorphology and palaeoenvironmental changes in arid Asia

XIAOPING YANG

INSTITUTE OF GEOLOGY AND GEOPHYSICS, CHINESE ACADEMY OF SCIENCES, P.O. BOX 9825,
BEIJING 100029, CHINA.

(xpyang@mail.igcas.ac.cn)

Located in the interior of the largest continent, Eurasia, the arid regions of Asia are distributed in a wide range of
tectonic settings, from 155 m below sea level to more than 5000 m above sea level. Under dynamic fluvial,
aeolian, lacustrine processes and the interactions between those, a great diversity of landforms occurs in these
arid regions, with a high percentage of active sand seas in the desert landscape. This lecture reviews our current
understanding of formation and Quaternary changes of these desert landscapes, a key portion of the middle-
latitude drylands on Earth. Combining earlier studies with our recent work, we aim to offer a comprehensive
picture of the formation of the diverse desert landforms and their Quaternary changes and identify knowledge
gaps. Here we focus on two aspects: formation of megadunes and late Quaternary environmental changes in the
deserts of northern China. Our field sites refer mainly to the Tarim Basin of southern Xinjiang, the Alashan
Plateau of western Inner Mongolia and the Hunshandake Sandy Land of eastern Inner Mongolia, all
characterized by occurrences of sand dunes at present time. Our geophysical investigation of dune bodies in the
Badain Jaran Desert of western Inner Mongolia reveals that the height of dunes is highly sensitive to local
geology and interactions between changing climate conditions, both of these aspects have been neglected in the
studies of the dune formation so far. Our recent palaeoenvironmental investigations confirm that great
geomorphological, climatic and hydrological changes have taken place in these regions during the Late
Quaternary, and the extent and intensity of human activities in these drylands during some periods of the
Holocene were surprisingly greater than previously assumed. The acute risk of some potentially unsustainable
land management practices in these drylands will be briefly discussed also.
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Géomorphologie et changements paléo-environnementaux dans I'Asie aride

XIAOPING YANG

INSTITUTE OF GEOLOGY AND GEOPHYSICS, CHINESE ACADEMY OF SCIENCES, P.O. BOX 9825,
BEIJING 100029, CHINA.

(xpyang@mail.igcas.ac.cn)

Situées au milieu du plus grand continent, I'Eurasie, les régions arides de I'Asie couvrent un large éventail de
contextes tectoniques, depuis -155 m en dessous du niveau de la mer a plus de 5000 m d'altitude. Grace aux
processus dynamiques fluviaux, lacustres, ou éoliens, ainsi qu'aux interactions de ces différents processus entre
eux, des formes de relief tres diverses ont pu se développer dans ces régions arides, avec notamment un
pourcentage élevé de mers de sable actives. Cette conférence fait I'état de I'art de notre compréhension actuelle
de la formation et des changements quaternaires de ces paysages désertiques, éléments clés des terres arides
des latitudes moyennes sur Terre. Partant des études antérieures et de nos travaux récents, notre objectif est de
présenter une synthése globale de la formation des reliefs désertiques et leurs divers changements au cours du
Quaternaire afin d'identifier les lacunes dans les connaissances. Nous nous concentrerons ici sur deux aspects :
la formation des méga-dunes et les changements environnementaux quaternaire dans les déserts du nord de la
Chine. Nos sites sur le terrain concernent principalement le bassin du Tarim au sud du Xinjiang, le Plateau
d’Alashan a l'ouest de la Mongolie intérieure, et le Pays Sableux de Hunshandake de l'est de la Mongolie
intérieure, tous ces sites étant actuellement caractérisés par la présence de dunes de sable. Nos recherches
géophysiques sur les ensembles dunaires dans le désert de I'ouest de Badain Jaran en Mongolie intérieure
révélent que la hauteur des dunes est trés sensible a la géologie locale et aux interactions entre des conditions
climatiques changeantes, ces deux aspects ayant été négligés jusqu'a présent dans les études sur la formation
des dunes. Nos dernieres recherches de terrain confirment que de grands changements paléo-
environnementaux, géomorphologiques, climatiques et hydrologiques, se sont produits dans ces régions au
cours du Quaternaire tardif et que, au cours de certaines périodes de I'Holocéne, les activités humaines ont eu
dans ces terres arides une emprise et une intensité étonnamment plus grandes qu'on ne le pensait jusqu’'a
présent. Le risque aigu de certaines pratiques potentiellement non durables de gestion des terres dans ces
régions arides sera également brievement discuté.
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Oral presentations:

The relationship between art and the consolidation of american geomorphology during the nineteenth
century

FERRAZ M., VITTE A.
UNICAMP, CAMPINAS, BRAZIL

This essay intends to establish the relationships between the consolidation of North American geomorphology
and the arts, especially landscape painting of the XIX Century. Currently, modern science is going through a
revision of its paradigms, and the historic fragmentation of science is also being affected. This makes it possible
for new perspectives, which are also interdisiciplinary, to be adopted.

The concept of landscape art permits dialogue between geography and the arts because it was a fundamental
concept for the systemization of the science of geography as well as the study of geomorphology. Landscape art
was the artistic genre of greatest significance in the United States during this period.

The XIX Century was marked by deep changes in North American society and science.During that time a
national identify was being sought, and since there were no great historic precedents, they exalted nature
through landscape painting. This expanded and stabilized the scientific community. The same effect occurred
with geomorphology.

The expeditions to explore the American West were made by explorers who relied on the help of artists to depict
the “new” artistic landscaping, artists who adopted a new vision for the representation of landscapes, based on
natural history and sciences, producing a new vision of nature. Likewise, the westward expeditions also
contributed to the unfolding of new theories of geomorphology.

Some artists would collect patterns of rocks, fossils and ores. They also read scientific theories and incorporated
concepts of geomorphology into their works. As some examples, we have Thomas Cole, Sanford Robinson
Gifford and Albert Bierstadt. Robinson and Bierstadt participated in expeditions to the West.

In conclusion, the landscape art movement of the XIX Century integrates concepts of nature and culture.
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The glacial trough - an attempt at theoretical geomorphology

SCHOENEICH P.
Institut de Géographie Alpine - PACTE/Territoires, Université Joseph Fourier, GRENOBLE, FRANCE

In the late 19" century, geomorphology was part of geology and an almost empirical science. It is the theoretical
synthesis of the « normal » erosion system by Davis which both established geomorphology as an independent
science and separated it from the still empirical geology. Davis’ erosional cycle theory provided not only an
explicative framework, but also a predictive model, allowing geomorphological predictions to be searched in the
field. In its beginning, geomorphology was a theoretically based science! If the history and fate of Davis’ theories
are well known, the most excessive tentative of theoretical approach in geomorphology remains largely unknown,
mainly because it was almost confined to German-speaking geography: the glacial trough theory. Its main
propagator was Hans Hess with his paper Der Taltrog in 1903. According to this theory, successive glaciations
carve narrower and deeper troughs, which leave remnants in the form of embedded glacial troughs. In the early
20" century many geomorphologists searched for benches and examined slope profiles in order to find
embedded troughs, four of them if possible, corresponding to the four Alpine glaciations defined by Penck and
Briickner. Other authors tried to define troughs corresponding to the last deglaciation phases. Associated
concepts like tongue basins and stepped glacial cirqgues were also used and led sometimes to opposite
interpretations of the same features. Almost all studies based only on a topographical analysis — the most
excessive relied even only on analysis of maps, without any field work. Criticisms arose from the beginning and
developed in the 1920’s. The interest for glacial troughs, and debate around it, disappeared after the 1930's.
Today with the development of cosmonuclide exposure dating, the question whether glacial troughs, like
trimlines, could enjoy a revival arises.

We will expose a brief history of the concepts, and develop some examples mainly from the Swiss Alps.
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Is the present the key to the future?

FURLANI S.(1), NINFO A.(2), CANDELA A.(3)
(1) Dept. of Mathematics and Geosciences, University of Trieste, TRIESTE, ITALY ; (2) Dept. of Geosciences,

University of Padua, PADUA, ITALY ; (3) Dept. Of Theoretical and Applied Sciences, University of Insubria,
VARESE, ITALY

Earth sciences are largely based on the concept of the uniformitarianism, the assumption that the same natural
laws and processes that operate today have always operated in the universe in the past. It summarizes and
includes the gradualistic concept. Modern earth scientists do not apply this concept in the same way as in the
past, since the present may not be long enough to study the past and geologic processes may had been active
at different rates. Thus the forecast of future natural events is partly related to the knowledge of present-day
processes.

Even the debate concerning the relations between the past, the present and the future in geomorphology has not
been discussed as regarding an approach inside the theoretical philosophy, despite its importance for
geomorphic models.

The concept that “the present is the key of the past” implies that we know the present, at least enough to be able
to extend our knowledge back in time or forward to focus on the future. Therefore, even if future remains always
unknowable, the accumulation of new data will anyway allow a deeper knowledge. Prediction is realized by the
improvement of theoretical models which are able to forecast the future trends. The abstraction of theoretical
models occupies a largest space rather than the empirism of measured data, since it is the sum of the space of
actualism (measured data) and the space of possibility (the future).

A considerable number of studies in epistemology shows that natural systems fall into the category of complex
phenomena within which it is very difficult to forecast future conditions. Recent rates of global deglaciation shows
we are actual in a overscale discontinuity moment and present-day measures are probably not representative of
past and future trends. It is therefore required a deep rethinking of the category of reductionist scientific
determinism that should consider also out-of-scale events.
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Philosophical Reflections on Computational Geomorphology

VAN DE WIEL M., DESJARDINS E., MARTEL T., ROUSSEAU Y., ASHMORE P.
University of Western Ontario, LONDON, ONTARIO, CANADA

Like many other scientific disciplines, geomorphology has over the last two decades witnessed a phenomenal
rise in the use of computational modelling as a tool for predicting changes, testing hypotheses and generating
new knowledge. This turn marks an especially important shift for geomorphology, which has traditionally
employed empirical and observation-based methods of inquiry. Although promising for many of us, the rise of
computational geomorphology raises several epistemological issues that need to be debated if the knowledge
gained from this new tool is to be considered admissible. This paper focuses on two lines of inquiry. First, and
most importantly, we compare the nature and value of the knowledge established through computational
modelling with that obtained through more “traditional” empirical methods used in geomorphology. More
specifically, we discuss if these methods generate knowledge of the same value, or if computationally-derived
knowledge is subservient to empirical observation. We contend that computational modelling can indeed provide
understanding of the causal structure of the world, and that it can improve our capacity to recognize and deal
with the inherent complexity of geomorphological phenomena. Second, we highlight and reflect on two different
modes of modelling, i.e. predictive and exploratory. The former is characterized by instances where the
functioning of the modelled geomorphic system is well-understood and where specific state changes in that
system are predicted, whereas the latter uses modelling to test hypotheses or to improve our understanding of
the functioning of the modelled geomorphic system. These two types of modelling have different underlying
epistemologies, and thus offer different challenges and opportunities in characterizing the complexity of
geomorphological systems.
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What's the point of fieldwork?

RICHARDS K.
University of Cambridge, CAMBRIDGE, UNITED KINGDOM

This paper will explore questions about the changing role and epistemological status of "the field" in
geomorphology. If field locations are an environmental scientist's equivalent of the physical scientist's laboratory,
what does this mean for experiments and experimental design, and for explanation and understanding, in
geomorphology (and indeed, in different areas of geomorphology)? If numerical models and remote sensing can
today generate "data" at a rate unimaginable for field measurement, what does this mean for the epistemological
status of the "field"? Does adherence to an image of fieldwork imply that it has a more social than a scientific
purpose (although being no less important for that)? And do the epistemological peculiarities of field enquiry,
surprisingly, gradually serve to undermine the autonomy of environmental science disciplines (including
geomorphology), and to threaten their independent status?

*kkkkkkkkk

A river runs through It: Conceptual Models in fluvial geomorphology

GRANT G.(1), O'CONNOR J.(2), WOLMAN M.G.(3)

(1) USDA Forest Service, Pacific Northwest Research Station, CORVALLIS, OR, UNITED STATES ; (2) US
Geological Survey, PORTLAND, OR, UNITED STATES ; (3) Johns Hopkins University, BALTIMORE, MD,
UNITED STATES

Fluvial geomorphology has a rich history of conceptual models to explain how rivers change and evolve. These
models provide a framework for analysis, and the choice of models and the manner of their application will
fundamentally affect the outcome of any geomorphologic study. Underlying the models themselves is a
scaffolding of ideas and concepts that draws from Newtonian physics, and fundamental geological and
geomorphic principles dating back to Playfair and before. The history of modern conceptual models in fluvial
geomorphology can be viewed as a braided river of ideas that begins with a bifurcation in thinking between G.K.
Gilbert’'s concept of landscape processes reflecting a balance among pertinent forces, and W.M. Davis’s concept
of the geographic cycle. Many of the conceptual models that have been developed subsequently are primarily
fed by one or the other of these two master braids, although some of the most exciting ideas have emerged from
cross-currents in thinking. Concepts such as the graded river, hydraulic geometry, dynamic equilibrium,
geomorphic thresholds, magnitude and frequency of geomorphic processes, landscape and channel
classification, and landscape evolution all find their places in this river of ideas. Conceptual models both reveal
and conceal fundamental aspects of the fluvial system, and care should be taken to choose wisely and not follow
blindly.
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What's in a name? Unravelling the inosculate definitions of multichannel river networks

CARLING P.(1), JANSEN J.(2), MESHKOVA L.(1)

(1) University of Southampton, SOUTHAMPTON, UNITED KINGDOM
STOCKHOLME, SWEDEN

7 (2) Stockholme University,

The etymology and historic usage of such terms as ‘anabranching’, ‘anastamosing’ and ‘braiding’ within river
science are reviewed. Despite several decades of modern research to define river channel typologies inclusive
of single channels and multiple channel networks, typologies remain ill-conditioned and consequently ill-defined:
the history of usage of terms, in part, has conditioned the modern philosophical approach to defining channel
typologies rather than the latter being physics-based. Conventionally employed quantitative planform
characteristics of river networks possibly cannot be used alone to define channel types, yet the planform remains
a central part of all modern classification schemes, supplemented by sedimentological and other qualitative
channel characteristics. Planform characteristics largely have been defined using non-standardised metrics
describing individual network components, such as link lengths, braiding-intensity and bifurcation angles; which
data often fail to separate visually-different networks of channels. We find that existing typologies remain
pragmatically utilitarian rather than fundamentally physics-based and too often fail to discriminate between two
distinctive and important processes integral to new channel initiation and flow-splitting: i) in-channel bar
accretion, and ii) channel avulsion and floodplain excision. It is suggested that, firstly, if channel planform is to
remain central to river typologies, then more rigorous quantitative approaches to the analysis of extended integral
channel networks at reach scales (rather than network components) are required to correctly determine whether
‘visually-different’ channel patterns can be discriminated consistently; and, secondly, if such visually-different
styles do in fact differ in their governing processes of formation and maintenance.
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Geosemiosis of planetary surfaces

BAKER V.
University of Arizona, TUCSON, UNITED STATES

Geosemiosis (Baker, 1999, Geol. Soc. America Bull., v. 111, p. 633-645) involves the continuous interpretive
flow of signs (semiosis) from the Earth to our thoughts about Earth. For geomorphology this flow of signs that
leads to a fruitful course of hypothesis generation in regard to the causes of landforms and landscapes. The
invention of geomorphological hypotheses involves both inductive inferences of the type G.K. Gilbert termed
“empiric classification” and abductive inferences of a logical form made famous by the 19th century American
logician Charles Sanders Peirce. The testing and corroboration of such geomorphological hypotheses relies less
on the correspondence logic of theoretical/ experimental sciences, like physics, and more on the logic of
consistency, coherence, and consilience that characterizes the investigative/historical sciences of interpretation
exemplified by geological geomorphology. Geosemiosis focuses on what Earth says to us, thereby providing a
complement to the accelerating mode of science that is focused on what we can say about Earth. While the latter
uses mathematics to provide knowledge that aspires to be universal, necessary, and certain, the science of what
Earth says to us focuses all the messy and uncertain realities of the nature’s particulars. The science of what
Earth says to us is more concerned with what actually does happen or has happened, as opposed to making a
law-based, prediction of what should happen. This approach to science may well have more affinity with the
commonsense view of the nonscientists who influence policy decisions. Human action seems to be more
influenced by beliefs attached to experience of particulars than by adherence to abstract generalities.
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Poster presentations:

Rise of the Theory of Diluvial Morpholithogenesis in Russia: Opposition to the Recognition of late
Pleistocene megaflooding in northern Eurasia

RUDOQY A.
Tomsk State University, TOMSK, RUSSIAN FEDERATION

Cataclysmic flooding theories for the late Pleistocene landscapes of the northwestern United States were long
regarded as unique and restricted to that region. However, beginning in the 1980s discoveries by the author and
others identified the systematic effects of immense breakout floods from late Pleistocene ice-dammed lakes that
filed intermountain depressions in the Gorny Altai region of central Asia, including the Chuya, Katun,
Tchulishman, and Bashkaus valleys. Subsequent studies documented evidence for late Pleistocene cataclysmic
flooding associated with depressions in the northern Mongolian region, and further work extended the recognition
of possible great late Pleistocene floods in the Transbaikal and the Cisbaikal regions. Despite these discoveries,
what is now known to be relief features and related sediments formed and emplaced by cataclysmic flood
phenomena continued to be explained by many investigators in terms of very different and occasionally
conflicting mechanisms. The lack of a general unifying theory for the phenomena meant that explanations that
seemed to be more or less plausible for a particular valley are ineffective for explaining similar features in an
adjacent valley, and of no use at all for explaining features on the drainage divides between valleys.
Nevertheless, the new cataclysmic flooding theories will become more widely accepted when the investigative
community comes to realize the insufficiency of previous explanations. The appearance of puzzling anomalies
means that paradigms established by previously successful theories will be found to be lacking. As this lack of
success is reinforced by the collection of new data, the stage will be set for theory change, whereby new
explanatory theories successfully encompass both the phenomena that marked explanatory successes for the
old theories, and also the discoveries that proved anomalous in regard to systems posed by the old theories.
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On Postmodern Geomorphology

NEVSKY V.
Pacific Geographical Institute FEB RAS, VLADIVOSTOK, RUSSIAN FEDERATION

Thematic structure of publications for the last 20 years shows that geomorphology enters a period of semantic
reorganization. Its status could be characterized as the entry in a modern cultural (and scientific) reality, i.e.
Postmodern. It will be expected that the technological analytic mainstream of geomorphology will produce less
and less new semantic information. The themes of all the scientific publications could be led to a limited number
of principal patterns, such as “quantitative estimate of some exogenous geomorphic process, “regional DEM and
its application” and so on. Geomorphic information is becoming more specific and additional. New meanings are
mainly formed in border scientific branches, such as ecological geomorphology and aesthetic geomorphology.
The first fate feature of postmodern geomorphology is decrease in historical aspect, which has been given to
paleogeography and geology. The second feature is a tendency to depletion of our visual object, i.e. the earth
surface. Geomorphology is gradually depriving of endlessness and eternity, whereas the latter are the very main
opponents of Postmodern. Thus, geomorphology is coming back to geology from which it singled out a century
ago. It is a normal process, neither bad nor good. To keep independence, geomorphology should return itself
historicity and evolutionism (according to W.M. Davis’s ideas). Geomorphology must take part in interdisciplinary
project that has a general name “Evolutionism: synergetic approach”. If one follows the nomogenesis principle,
then relief development will be involved (as well as climate development) into the framework of biological and
human evolution. The contour of new geomorphologic paradigm will become evident in the field of interaction
between geography, biology and social-human sciences.
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From the Physical Geography, through Dynamic Geology, towards the Geomorphology. An historical
itinerary, bridging the XIX and the XX century, of the Italian naturalists's contribute

LAURETI L.
Univ. di Pavia, Dipart. di Scienze della Terra e dellAmbiente, PAVIA, ITALY

The aim of this paper is to retrace the initial stages of the historical evolution (both from the content and the
methodology) turning, from the early descriptions of the physical surface of the Earth, towards the achievement
of the Geomorphology as peculiar scientific discipline putting in evidence the contribute provided by the Italian
geographers and geologists.

Surely under the influence of scientists such Lyell or Humboldt (whose works had in Europe a large reputation)
together with the Kantian “Physische Geographie” (1801), the Italian text-books, for the use of both secondary
schools and universities, revealed a mainly ripetitive and descriptive character during all the first half of the XIX
century. It is in this time that we see become stronger the dichotomy between the Physical Geography and the
so-called Political Geography, peculiar in the Galanti’'s or Balbi’s works. In this regard it is very symptomatic the
great diffusion of the Italian translation of the Somerville’s “Physical Geography” (1853).Luckily, during the
second half of the XIX century, the rapid spread of the studies and researches in Italy, thanks to eminent
scientists as Stoppani, Capellini, Taramelli and others, gave a strong support to the evolution and renewal of the
Physical Geography, particularly by the development of the Dynamic Geology (to which is dedicated the first of
the three volumes of the Stoppani’s “Corso di Geologia”, 1871).

As known, the word “Geomorphology” was used firstly at the end of the XIX century, probably by an American
geologist (McGee 1891). After few years, also by an Italian geologist (Rovereto), entiting a work about the
morphology of the Ligurian coasts (1902-03), followed, after twenty years, by a great treatise in two volumes:
“Trattato di geologia morfologica (Geomorfologia)” (1924-25), again today a useful reference work.
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The Primacy of Fieldwork

INKPEN R.
University of Portsmouth, PORTSMOUTH, UNITED KINGDOM

The practice of ‘fieldwork’ remains essential to the nature of geomorphology. Using examples from stone decay
this presentation illustrates how fieldwork is the primary driver of conceptual and methodological developments.
The term ‘fieldwork’ is explored and defined in relation to the practices undertaken by geomorpholgists in this
field. Likewise, the role of this expanded view of fieldwork in generating wonder and intrigue (or enchantment as
others have suggested), essential and often under-rated stimuli to investigation, are discussed. Overall, this
primacy of practice provides geomorphology with a particular conceptual and philosophical view of the physical
environment within the sciences.
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Oral presentations:

Geomorphology and Earth System Science: some thoughts on scale, place and method

CLIFFORD N.
King's College London, LONDON, UNITED KINGDOM

Views on the relations between Geomorhology and ESS are varied, and span a range from very positive to very
negative. The spectrum of views relates both to the epistemology of the two subject areas, and to disciplinary
security and identity in a fast-changing academy and a fast-changing world.

Epistemologically, scientific investigation is marked by new technologies for information gathering, processing
and sharing; by new means of simulation and modelling and potentially, synthesis; and environmental science is
increasingly addressing questions which are hybrid between differing physical systems, and between these and
social and political considerations. Beyond the science process, thare are rapidly changing expectations in
student experience and higher education; and there is questioning of the place of scientific research in social and
political decision-making, especially relating to issues with inherently large uncertainties.

This paper offers some comment on the relations between Geomorphology and ESS, first, through
considerations of 'conceptual contingency' (historical explanation) and place-based understanding of form-
process interactions, and then through the methodologies which are adopted in these circumstances. It is argued
that both a more contingent, local method and conceptualisation is characteristic of many forms of
Geomorphology, past and present, which can be counterposed against more totalising approaches characteristic
of ESS.

Geomorphological and ESS approaches are then reviewed against changing science-society relations. Here, the
argument presents Geomorphology as one means of reducing uncertainty and 'downscaling' ESS to levels more
suitable for practical policy uptake and to facilitate greater social and political acceptance of science input in key
environmental questions.
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Ethnogeomorphology

WILCOCK D.(1), BRIERLEY G.(2)
(1) Victoria University, MELBOURNE, AUSTRALIA ; (2) University of Auckland, AUCKLAND, NEW ZEALAND

Geomorphology offers an effective entry point into wider debates across geography and the sciences, framing
understandings of landscapes as physical manifestations of complex and emergent relationships that can be
used as a platform to support conversations among multiple and diverse worldviews. Physical geographers have
much to contribute in moving beyond monological (one only) views of landscapes. This paper draws upon
concepts of emergence, connectivity, and space-time relationality to develop an ‘ethnogeomorphic’ outlook upon
biophysical-and-cultural ('living") landscapes. This perspective is grounded through ethnographic case studies
with Indigenous [1] communities in Australia and Canada that examine knowledge production and concerns for
environmental negotiation and decision-making. Extending beyond a traditional approach to ethnosciences,
ethnogeomorphology seeks to move beyond crossdisciplinary scientific disciplines (and their associated
epistemologies) towards a shared (if contested) platform of knowledge transfer and communication that reflects
multiple ways of connecting to landscapes. Convergent perspectives upon landscape understandings are
highlighted from Indigenous knowledges and emerging, relational approaches to geomorphic analysis.
Ethnogeomorphology presents a situated, non-relativist response to people-landscape connections that reflects
and advocates sentient relationships to place. Potential applications of ethnogeomorphology as an integrating
theme of geographic enquiry are explored, highlighting important tensions in the knowledge production process.
[1] Indigenous’ is deliberately capitalised, following discussion by Johnson et al. (2007) of decolonising discourse
around Indigenous rights in the global context.
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'But what do you measure?' Contextualising geomorphic understandings of the upper Yellow River

BLUE B., BRIERLEY G.
The University of Auckland, AUCKLAND, NEW ZEALAND

As new technologies, measurement techniques and sources of information become available to
geomorphologists, the importance of contextualising our expanding volume of information becomes ever greater.
Geomorphic understandings are products of their specific physical, scientific and human contexts: local
morphologies, controls and histories; the methods, scales and purposes of enquiry; and the philosophies, skills
and background of the practitioner are all reflected in the knowledge produced by geomorphological research.
These contextual factors exert a critical influence upon the application of geomorphic knowledge to new places
and timescales, by other people, calling into question the development and communication of geomorphological
knowledge both in terms of primary research and practical applications. Geomorphic classification provides a
means of knowledge production and transfer, however it also has the potential to render that knowledge
irrelevant or misleading if applied uncritically. Concerns for the role of spatial and temporal context, the
ramifications of ‘disciplining’ unruly continua of form and process into ‘simple’ categories, and the selection of
appropriate descriptors of form and process are central to the effectiveness of morphological classification: not all
measures are relevant for all morphologies in all places. Using examples from the upper Yellow River, this paper
explores the role of what, where, how and why we measure in shaping our understandings of the forms,
processes and controls of riverine systems.
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Representing Geomorphology in Models of the Earth System

DADSON S.
School of Geography and the Environment, University of Oxford, OXFORD, UNITED KINGDOM

Understanding the competing pressures on land and water resources requires detailed knowledge of the future
climate and water balance under uncertain environmental change. For many years, Earth system models have
represented land-surface processes including surface and subsurface hydrology, because they exert important
influence on fluxes of water and energy between the land and the atmosphere. However, improvements in model
resolution, and detailed research showing that land-surface heterogeneities can strongly influence land-
atmosphere feedbacks has motivated a renewed interest in the representation of Earth surface processes in
models of the Earth system. In practice, these representations may vary from the representation of finer-detailed
orography for use in atmospheric models, to more sophisticated representations of sub-grid-scale features of the
geomorphic environment in ways that interact dynamically with other Earth system components.

These challenges have invigorated debate around the representation of surface processes in simple models and
have contributed to resurgence in the use of reduced-complexity models. This paper examines the role that land-
surface models can play in providing a robust scientific basis for making resource management decisions against
a background of environmental change, including climate and land-cover change. Some perspectives are given
on Earth system models which represent hydrological and geomorphological systems, in particular: (i) the
representation of surface, subsurface and floodplain hydrology in models, particularly at the scales relevant to
land-surface modelling, (ii) the representation of human interventions such as dams and irrigation, and (iii) the
role of geomorphic systems in the carbon cycle.
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Geomorphology 6.0: a framework for complexity elicitation

MASSON E.(1), KEILER M.(2)
(1) University Lille 1 Sciences and Technologies, VILLENEUVE ASCQ, FRANCE ; (2) Geographisches Institut
Universitat Bern, BERN, SWITZERLAND

Earth surface landforms are emerging from complex environmental systems. The observed pattern and structure
may result by self-organisation, linear as well as nonlinear interactions and feedbacks between the elements in
the systems. Studying geomorphic features and the processes dynamics, the relation and connectivity to other
component parts in the Earth systems and to the human sphere become evident and are increasingly addressed.
Both, Earth systems and geomorphological systems, are denoted as complex systems. However, in many fields
the terms of complexity and complex systems are used as catchwords or in a general linguistic usage.
Furthermore, the terms are equated with descriptions of geomorphological research without considering and/or
defining the theoretical background. This situation hinders cooperation within geomorphology and especially
trans-disciplinary approaches in Earth system sciences.

In contrast to highlighting the importance of more theoretical discussion we propose as a first step a framework
for deconstructing complexity to make more explicit which part in a complex system is addressed and which part
is missing in geomorphological studies. This framework should help to define boundary limits of the studied
system complexity by describing and analysing following six dimensions: structures, functions, connections,
phases, scales and adaptations.This six dimensions conceptual basis can be combined in a second step for a
more detailed analysis.

To illustrate this theoretical framework, a case study considering the analysis of main influencing factors on
sediment discharge in steep alpine catchments will be discussed. Moreover, this theoretical contribution and its
case study will foster the discussion on trans-disciplinary approaches into geomorphological studies. Our
proposition is indeed a framework for thinking and analysing complex catchment issues within Earth System
Sciences.
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Geomorphologic fundamentals of system geologic and geographic studies

LASTOCHKIN A., ZHIROV A.
St. Petersburg State University, ST. PETERSBURG, RUSSIAN FEDERATION

Numerous versions of system theories in natural science are based on morphological approach. In the Earth
sciences which are closely tied to the Earth surface this approach is widely used when geotopological and
structural geographic studies are involved.

Composition of the Earth surface is determined by means of tracing structural lines of 25 types. These lines
connect points of extremum and zero points originating from the analysis of main geomorphic functions: altitude
(depth), inclination, vertical and horizontal curvature. Intersections of structural lines present characteristic points
of 20 types. Both structural lines and characteristic points serve as the borders of elementary surfaces of 52
types. Elementary surfaces fix definite locations (geotops, biotops, etc.), each with a number of exposures
(gravitational, insolational, circulating, anthropogenic) that determine distinctive features such as physical,
chemical, biological, environmental, etc. They can be mapped in different scales.

Structure of the Earth surface is studied through the reduction of topological models to mere structural networks,
which patterns conform to the classical and dynamic symmetry. Measures of elements and symmetrical patterns
reflect the aggregate result of day-surface material and energy flows since the relief acts as a distributor and
concentrator of them, thus, influencing biota and mankind. The main ideas of this approach are stated in the
monograph "General theory of geosystems" (SPb, publishing house Lema,2011) published with support of the
grant of the Russian government (Ne 11.G34.31.00025).
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Conceptualising and formalising the structure of coupled estuary-coast-offshore systems

FRENCH J., BURNINGHAM H.
University College London, LONDON, UNITED KINGDOM

The concept of the coastal cell has endured for 50 years as an essentially geomorphological framework for
coastal engineering and management. Cells are readily defined for coasts dominated by alongshore transport of
beach-grade material, but struggle to accommodate longer range suspended sediment fluxes. Moreover, the
challenges of predicting, understanding and mitigating climate change impacts at the coast demand a richer
conceptualisation that embraces the connectedness of open coasts with estuaries and the offshore at broader
scales and also acknowledges the extent of anthropogenic control. Accordingly, we present a new approach that
re-engages with formal systems analysis and, importantly, restores a geomorphological focus to problems that
have latterly become the preserve of the engineering community. At the heart of this approach is an ontology of
landforms and interventions that is partly inspired by the coastal tract concept and its temporal hierarchy of
sediment sharing systems, but which places more emphasis on a spatial hierarchy in scale, from coastal shelf,
through landform complexes, to landforms and engineering interventions. A formal protocol specifies the
mapping of important landform components and structural and non-structural constraints thereon, and their
grouping into estuarine and coastal landform complexes. The complex web of interactions is represented through
an influence network, which contains a sub-set of mass transfer pathways that define the sediment budget. This
process constitutes a form of knowledge formalisation in which disparate sources of information (published
research, data etc) are generalised into usable knowledge. System maps then act as a catalyst for structured
discussion of geomorphic system behaviour and its implications for climate change impacts and their
management. They also provide both a framework and a repository for more quantitative analyses and system-
level modelling at the scales that really matter.
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Fractal dimension of drainage network geometry of some Mediterranean-type river basins in California,
Spain and Italy: a geomorphologic key to interpretation

DONADIO C.(1), MAGDALENO F.(2), KONDOLF G.M.(3), MAZZARELLA A.(1)

(1) Department of Earth Sciences, Environment & Resources, University of Naples Federico I, NAPOLI, ITALY ;
(2) CEDEX, Ministry of Public Works - Ministry of Agriculture, Food and Environment - Alfonso XlI, 3, MADRID,
SPAIN ; (3) Department of Landscape Architecture and Environmental Planning, University of California,
BERKELEY, UNITED STATES

By applying fractal geometry analysis to the drainage network of three large river basins in America and Europe,
2D- and 3D-fractal dimensions through the correlation integral have been calculated. Preliminary results have
been compared with classical geomorphic-quantitative indexes to highlight fluvial dynamics. The basins of
Russian River in northern California, Ebro River in northeastern Spain and Volturno River in southern ltaly, in
present-day Mediterranean climate and with different geologic history and tectonic styles, have been analyzed.
Preliminary results show an average fractal dimension slightly above unity. This suggest that basins have
experienced concurrent overlay of secondary modeling processes, resulting from morphoselective erosion in a
climate different from the present, on the primary tectonic processes, responsible for both the current
structuration of inherited landscapes and degree of structural control. Tectogenesis was intense in the Plio-
Pleistocene, although currently very active in some of these basins, while morphogenesis mainly occurred in the
Late Quaternary and its effects are well preserved. The different fractal degree would indicate river basin
evolution at certain periods was controlled by glacial fluctuations, at others by intense effects related to Plio-
Quaternary tectonics and locally to Pleisto-Holocene volcano-tectonic activity. Finally, in historical times such
phenomena appear to have been overlain by fluvial dynamics.

References: D'Alessandro L., De Pippo T., Donadio C., Mazzarella A. &. Miccadei E. 2006: Fractal dimension in
Italy: a geomorphological key to interpretation. Z. Geomorph. N.F., 50, 4, 479-499.

Kondolf G.M. & Piégay H. 2003: (Eds.) Tools in Fluvial Geomorphology. Wiley, UK, 688p.

Magdaleno F., Fernandez J.A., Merino S. 2012: The Ebro River in the 20th century or the ecomorphological
transformation of a large and dynamic Mediterranean channel. Earth Surf. Proc. Landf. 37, 5, 486-498.
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Preliminary study of the coupled control of tectonic uplift and the glaciations in the Tibetan Plateau

ZHIJIU c.(1), ZHANG W.(2), LIU G.(1), LI C.(2)
(1) Peking University, BEIJING, CHINA ; (2) Liaoning Normal University, DALIAN, GHANA

It has been noticed that the youngest glaciations in high Asia and the surrounding mountains occurred later than
the high latitudes and polar region. The Kunlun-Huanghe tectonic movement around 1.1-0.7-0.6 Ma M.P.
induced the Tibetan plateau and the bordering mountains extensively uplift to the height about 4000 m. The
orbital configuration was also changed towards the dominance of the 100 ka cycle at around the same time,
which led to further cooling of the Earth and resulted in the development of glaciers.The oldest glaciation, Kunlun
Glacaiton (0.71-0.78 Ma.B.P.), occurred in the Tibetan Plateau and the bordering mountains.Definitely glacial
remains of the last glacial cycle (0.05-0.01 Ma B.P.) are preserved in the Siguniang Shan (6250 m)and the
Xuebaoding Shan (5588 m)of the eastern Tibetan Plateau. However, complete glacial sequence including the
penultimate, last glacial cycle and the glaciation in the middle stage of the Pleistocene occurred in the Queer
Shan and Nianbaoyuze located in the inner part of the Tibetan Plateau, which is lower than the Siguniang Shan
and Xubaoding Shan in the same latitude , although the moisture is not benefit for the Queer Shan and
Nianbaoyuze Shan. This may be the result of the extensive tectonic uplift because the uplift rate is about 2 mm/
yr during the middle and late Pleistocene in the Siguniang Shan and Xuebaoding Shan.Only glacial remains in
the last glacial cycle are preserved in seventeen mountains with the altitude of 3500-400 m in the east margin of
the Tibetan Plateau. Most absolute ages of the glacial remains are 0.03-0.01 Ma B.P. The glacial sequence in
these mountains may be induced by three reasons, that is, first, the direction of the uplift of the Tibetan Plateau is
form west to the east margin, second, the climate became cold and lead to the snowline decrease, and finally,
the coupled control of the tectonic uplift in these regions and the cold climate.
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Poster presentations:

Groundwater investigations using optical and microwave remote sensing data in Solani watershed, India

BENNIA A.(1), SRIVASTAV S.K.(2), CHATTERJEE R.S.(2)

(1) Centre for spatial techniques CTS, ORAN, ALGERIA ; (2) Indian Institute of remote sensing, DAHRADUN,
INDIA

This article describes general hydro-geological set for the Solani watershed. Satellite imagery obtained from
Landsat-7ETM+ has been analysed to prepare the groundwater prospects map. By using SAR interferometry
techniques, paleo-channels, geomorphic units, lineaments, could be identified and delineated at a reasonable
level of accuracy.

In this study the following aspects have been covered: drainage map, geology, geomorphology, depth of water
table map, water table contour map, EC (electric conductivity) distribution map etc. From these thematic maps
ground water prospects map, has been prepared. As seen in these maps, the depth of water table in this area
ranges from 2m from ground level to more than 100m; the EC of ground water varies from 284uS/cm to
2000uS/cm. Five different prospect zones: excellent, good, moderate, low and runoff zone are identified
according to the integration of thematic maps.
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Hydrogeologic prospection in the basin of Tindouf. Contribution of the satellite images in the
characterization of the fracturation

SAAD A.ZE., KEBIR L., ZEBBAR Z.E., MAHI H., BENNIA A., DIF A., DJAAFAR Y.
Centre des Techniques Spatiales, ARZEW, ALGERIA

The study belongs to the sub watershed Saoura and is included in the large Saharan platform, and belongs to
the North African craton. This platform includes a Saharan Precambrian basement on which rests unconformably
overlain by a thick sedimentary Paleozoic structured into several basins separated by high zones, including the
Tindouf Basin to the west. This Basin is characterized by the endoreic. It is a great a closed basin with a large
east-west extension in oval shape. Its main outlet is the sabkha Tindouf, it is fed by a river system developed
only in the northern part of the basin. The main stream el Maa, which is composed of two major tributaries that
drain the northern part of the basin along the border with Morocco.

Hydrogeological prospecting area is mainly based on the structural aspect. For its characterization, we use the
image data.

Areas of intersection of lineaments involve a large reserve of water. The intersection is the most favorable to drill
to optimal production.

The study area is composed of faults and folds with a large radius of curvature. Lineaments are characterized
different directions. Characterized most generally NE-SW to NNE-SSW. According to some authors, the
allocation of this direction is to order Hercynian

This study represents a contribution to the understanding of the hydrogeological behavior of some of the Tindouf
Basin, and offers a menu of potential groundwater. The overall results are a contribution to a better
hydrogeological exploration in the region.

Keywords: Tindouf, hydrogeological, fracturation, satellite images
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Analysis of environmental fragility - Letter from Santa Maria da Vitoria - Bahia

GUIMARAES S., FRANCO B., GOMEZ T.
Universidade Federal da Bahia, BARREIRAS-BA, BRAZIL

Motivated by the need to understand the existing processes contained in the spaces occupied by humans, they
are sourced from environmental and social phenomena, the study was conducted, the result was achieved by
performing analysis of the physical and socioeconomic aspects of the area between the Geographic coordinates:
13 °, 13 ° 30 'South Latitude and 44 ©°, 44 ° 30" West Longitude. This part which includes the municipalities of
Baianopolis, Canapolis Coribe, Correntina, Jaborandi, Santa Maria da Vitdria Santana and Sao Felix do Coribe.
Those that are located in the Far West Mesoregion Baiano. The study had as main objective the acquisition and
interpretation of results in making maps, making it possible to do an analysis relating the physical limitations and
confronting -the form in which man has occupied this space. Thus from these reviews was possible to obtain a
map of environmental vulnerability of the same.

Keywords: Santa Maria da Vitoria, Environmental Fragility, West of Bahia, interpretation
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The Progress and Prospect of Daigu Landform Research

XU S.
College of Resource and Environment,Linyi University, Shandong Province, China, LINYI, CHINA

In August 2007, Professor Cui Zhijiu and other six geomorphologists, identified Daigu Landform as China’s fifth
modelling landform after Karst landform, Danxia landform, Zhangjiajie landform and Zhangshiyan landform in the
academic conference held in Mengyin county of Shandong province.

In the landform classification system, Gu is a type of mesa landforms, which is known as Gu in Yimeng
Mountainous area in Shandong. Gu is an elevated area of land with a flat top and steep cliffs under the mountain
top. The cliffs have a gentle slope near the foot of the mountain. There is a total of over 180 Gu in Yimeng
Mountainous area. The formation of Daigu landform requires three conditions: the soft-hard interbedding gentle
stratum, long-term gradual tectonic uplift and strong external erosion. The formation of Daigu landform in this
region is due to the effect of erosion and corrosion of water flow and gravity collapse on large-area and gently
sloping limestone and sand-shale layer of Cambrian system under long-term and gradual tectonic uplift in the
context of local fault structure. Daigu landform, developed in the Cambrian neritic deposit marine sediment of
dating back to about 500 million years ago, is attracting more and more attention with its structural typicality, type
diversity, clustered concentrated distribution.

At present, there is still a lack of profound and systematic research into the formation and evolution pattern of
Daigu landform. Therefore, the key topics of academic research is its distribution, morphological characteristics,
evolution trend, etc. The research on Daigu landform can reverse current situation of weak mesa research in
geomorphology field and enrich the research on continental weathering and terrestrial carbon cycle.
Furthermore, it can provide scientific support for applying for National Geoparkof Chinaandthe World Natural
Heritage.
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Using Google Earth to map and understand gully development

FRANKL A.(1), NYSSEN J.(1), POESEN J.(2), ZWERTVAEGHER A.(3)

(1) Geography Department, Ghent University, GHENT, BELGIUM ; (2) Department of Earth and Environmental
Sciences, KU Leuven, HEVERLEE, BELGIUM ; (3) Department of Geology an Soil Science, Ghent University,
GHENT, BELGIUM

High-resolution images available on Google Earth are increasingly being consulted in geographic studies.
However, most studies limit themselves to visualizations or on-screen measurements. Google Earth allows users
to create points, lines and polygons on-screen, which can be saved as KML files. Here, the use of R statistics
freeware is proposed to easily convert these files to the shapefile format [or ‘.shp file format’], which can be
loaded into GIS-software (ESRI ArcGIS 9 in our example). The geospatial data integration in GIS strongly
increases the analysis possibilities. We highlight our methodology and its accuracy by an applied study on gully
network and volume development in the second half of the 20th century in the Northern Ethiopian Highlands.
Reference: Frankl, A., Zwertvaegher, A., Poesen, J., Nyssen, J., 2012. Transferring Google Earth observations
to GIS-software: Example from gully erosion study. International Journal of Digital Earth. In press.
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Applications of analytical geomorphologic maps in geography and geoecology

ZHIROV A., LASTOCHKIN A.
St. Petersburg State University, ST. PETERSBURG, RUSSIAN FEDERATION

Initial creation of analytical geomorphologic maps by tracing of structural lines of five principal types (convex
crests, convex bends, concave bends, concave keels, morphoisographs) gives a morphological basis for the
further studies and mapping, not only geomorphologic ones. Suggested by A. Lastochkin in the eighties, the
system-morphological approach with its thorough, parametric and correlated, systematization of points, linear
and areal relief elements makes it possible to do a precise map fixing of the morphological structure of any kind
of surfaces: from day to subaquatic and subglacial ones and even to various interfaces. The analytical
geomorphologic map presents all the elementary surfaces, each corresponding to one geotop, or location.
Geotops house elementary landscapes and other geo-units: elementary soil areas, biocenoses, etc.

Analytically mapped relief represents a complete set of geotops (locations) which can be used as a fine basis for
various applications. SPbU researchers and other Lastochkin’ disciples have built a lot of analytical
geomorphologic maps covering landscapes and soils, biocenoses and forests, some issues dedicated to
forecasts of geomorphologic and geologic risks, natural distribution of anthropogenic pollution, including that of
water-bearing strata, ferromanganese nodules at the ocean floor and many others. The most fruitful applications
of the system-morphological approach can be found in the monograph "Applied geomorphology based on the
general theory of geosystems" (SPbU, 2008) and in the "Geomorphologic Atlas of Antarctica" (SPb, publishing
house Map, 2011) created by SPbU geomorphologistsunder the leadership of Prof. Lastochkin and granted by
the Russian government (Ne11.G34.31.00025).
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On the new geomorphologic studies of Polar Regions

BOLTRAMOVICH S., LASTOCHKIN A., ZHIROV A.
St. Petersburg State University, ST. PETERSBURG, RUSSIAN FEDERATION

“Geomorphologic Atlas of Antarctica” can be estimated as a unique issue dedicated to the relief of a single
continent. It has been created by the team of researchers from R&D institutions of St. Petersburg (Russia) under
the leadership of Prof. Alexander Lastochkin and granted by the Russian government (Ne11.G34.31.00025). The
Atlas presents an integrated model of day-surface, subglacial and subaquatic relief of Antarctica.

The Atlas is based on the new morphological approach worked up by A. Lastochkin from the Department of
Geomorphology at SPbU. This approach embraces Earth surface division into defined elements — 20 points, 25
linear and 52 areal — and their networks that serve as functioning geo-systems of different levels. Data are mined
from various Russian and international sources: geophysical, geographic, geologic, etc. Application of new
morphological approach has made it possible to detail the Antarctic subglacial-and-subaquatic surface and to get
new information concerning dynamics of different structural stages of the ice continent.

The mapping of Antarctica is carried out both for the entire continent and its separate, well studied regions:
Vostok Lake and Lambert Graben. A set of maps comprises analytical (element’s), orographic and other
geomorphologic models as well as morphometric and morphotectonic maps that allow to assess neotectonic and
glacioisostatic movements. Glaciodynamic studies have revealed the strong correlation between ice movements
and day-surface and subglacial relief. Relief forming processes of the present and pre-glacial epoch as well as
detailed studies of coastal areas are also represented in the Atlas.

Now, the research team is in the process of creation of a similar “Geomorphologic Atlas of the Arctic”, which will
cover the territories and water areas up to latitude 65°north. New morphological approach will also serve as
integration base for the data obtained by various Earth sciences.
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Half a century of glacier changes by analysing different data sources: The 1954-2007 glacier variations in
the ortles-cevedale group(Stelvio National Park, Lombardy, Italian Alps)

D'AGATA C.(1), MARAGNO D.(1), SMIRAGLIA C.(1), BOCCHIOLA D.(2), DIOLAIUTI G.(1)
(1) Universita milano, MILANO, ITALY ; (2) Politecnico, MILANO, ITALY

By analysing aerial photos, orthophotos and digital elevation models (DEMs) and by colleting and analysing field
data (glaciological and geomorphological evidence) we reconstructed and described the recent evolution of a
representative subset of Alpine glaciers (i.e.: 43 glaciers located in the Ortles Cevedale Group, Stelvio National
Park, Italy). Our data cover half a century of Alpine glacier history (from 1954 to 2007) thus permitting to describe
glacier changes on a long and representative time window. The analysis led to a quantification of glacier changes
and a description of the occurring geomorphological processes.

We found a glacier surface area change of-19.43 km?, ca. -40%, from 1954 to 2007. Small glaciers proved to
contribute strongly to total area loss. The area change rate accelerated in the later period, with surface reduction
between 2003 and 2007 amounting to ca. 8.7 %, equal to a mean area loss of ca. 0.693 km2/year; the mean
yearly loss over the Erevious periods £1954'1981' 1981-1990 and 1990-2003) were found equal to
O.242km2/year, 0.436km°“/year and 0.476km®/year, respectively.The glacier volume change was evaluated in the
time frame 1981-2007 and it resulted equal to — 766 x 107° m* which corresponds to a mean thickness change
of — 18 m (-0.7 m/year). This value is in good agreement with glaciological data (mass balance evaluations)
measured on the field in the same period on some selected glacier in the Ortles Cevedale Group and with
geomorphological evidence like the youngest moraine ridges abandoned by the Ortles Cevedale glaciers since
the end of the 1980s. From a geodynamical perspective Ortles Cevedale group is now experiencing transition
from a glacial system to a paraglacial one. The areas where most recently the main shaping and driving factors
were glaciers are now subject to the action of melting water, slope evolution, and dynamics and periglacial
processes.
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The ratio between river-bed erosion and river-basin denudation in natural and natural-anthropogenic
landscapes on plains of Northern Eurasia according to suspended sediment runoff of the rivers

KAZHOKINA V.
Kazan Federal University, KAZAN, RUSSIAN FEDERATION

Studies of suspended sediment load of rivers lead to the conclusion that it formed due to ero-sion of the river-bed
and its banks (river-bed component) and the various processes of mechanical denudation on the surface of the
river basin (basin component). Different researchers at different times have been proposed numerous methods
of partitioning of suspended sediment runoff in the river-bed and river-basin components. All of these methods
vary in methodology, source data, and accuracy.

For estimation of the ratio between intensity of river-bed erosion and denudation of river basins 350 basins have
been selected. All basins are located in various landscapes on the plains of Northern Eurasia. This area is
provided with published materials of observations in the hydrological stations. Studies show that in natural
conditions river-bed washouts play the most important role in the for-mation of sediment load in the forest zone
(river-bed component equals 61 — 76 % of total sediment volume). Closed vegetation cover of this zone prevents
any manifestations of mechanical denudation on river basins where erosion is inactive. As area of forests
reduces, the part of basin component in-creases to the north and south of the forest zone. Basin component
reaches maximum in the semi-desert zone, where its part in sediment load achieves up to 81 — 89 %.

Denudation processes intensify on the surface of the river basins that strongly disturbed by hu-man activities.
The total value of suspended sediment load and part of basin component in such basins always increase. In
forest zone the part of river-bed component may be reduced in 20 — 30 times (up to 2 — 5 %). Human activity in
the treeless natural zones reduces the part of river-bed component in 1.5 — 2.5 times.
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Mechanisms of urban flood and surface runoff genesis in Oued Koriche catchment (Massif of Bouzaréah,
western part of Grand Algiers, Algeria)

MENAD W.(1), ARNAUD-FASSETTA G.(2), DOUVINET J.(3), BELTRANDO G.(2)

(1) 8586 (PRODIG) du CNRS a Université Paris-Diderot (Paris 7), CHOISY LE ROI, FRANCE ; (2) UMR 8586
(PRODIG) du CNRS ? Université Paris-Diderot (Paris 7), 5, RUE THOMAS MANN '? 75205 PARIS CEDEX 13,
FRANCE ; (3) UMR 7300 (ESPACE) du CNRS, Equipe d?Avignon ? Université d?Avignon et des Pays du
Vaucluse, 74, RUE LOUIS PASTEUR, CASE 19 '? 84029 AVIGNON CEDEX 1, FRANCE

Oued Kaoriche catchment is one of hydrographic units which constitute Massif of Bouzaréah (western part of
Grand Algiers). In November 9-10", 2001, the Massif of Bouzaréah and especially Oued Koriche catchment
experienced one of the most catastrophic hydrometeorological events in the history of the Mediterranean.
Historical analysis of climatic events of the Mediterranean shows that the meteorological scenario that triggered
this event was unexceptional (Argence, 2008; Menad et al., 2012), and the level of damages observed cannot be
just explained through this factor. The mechanisms of the genesis and development of the hydrological response
of Oued Koriche catchment are the key factors of disaster. Therefore, we made recourse to the numerical
simulation tools (cellular automaton RuiCells). Our analysis strategy covers the following points. Several
catchment parameters (meteorology, geomorphology, and anthropogenic actions) were progressivelyintroduced
in order to evaluate the hydromorphological effectiveness of Oued Koriche hydrosystem. The impact (in space
and time) of urban pressure on the hydrological response of the 9-10" November event was quantified. This
research clarifies how the urban pressure induces a polygenic hydrological response in Mediterranean,
anthropised catchment.
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A Micromorphological Assessment of Anthropogenic Features in Pre-Columbian Archaeological Layers:
First Results for Crowned Mountains Sites in French Guiana

BRANCIER J.
Universite Paris |, PARIS, FRANCE

CrownedMountain sites are typical pre-Columbian settlements under rainforest, on hilltops, most often
characterised by the presence of circular U-shape ditches. Such sites may have had a defensive or a symbolic
role for necropolis. About forty sites were identified in Brazil, Suriname and in French Guiana. In most cases,
14C dates indicate that ditches were built around 1% cAD, but pottery remains reveal that different ethnic groups
or cultures may have existed. In French Guiana, there is very few data on ancient human settlements on
Crowned Mountain sites as only three of them were recently prospected and excavated by INRAP: MC 87 and
MC 88 (near Regina) and Yaou (near Maripasoula). Applying a geoarchaeological approach combining
stratigraphy and micromorphology, the objective of the present study is to identify anthropogenic features in the
archaeological record. The aim is to distinguish between agricultural, habitation or necropolis activity areas in
order to better understand site formation processes. Micromorphological study shows that archaeological layers
are enriched in organic particle, charcoals and fine organic matter likely related to human occupation(s). In ditch
infilling, rhythms of accumulation help to differentiate formation processes such as collapse or intentional backfill.
In the enclosed area, both in ditch infilling and soils, yellowish unburnt oxic B horizon aggregates together with
anthropogenic features related to fire such as charcoals and burnt soil fragments (rubefied and dark brown
aggregates) stress that lateritic soil acted as support (i) for activities in the enclosure, and (ii) as reworked
material in the ditch. These components may result from clearance for settlement, agricultural management and
cultivation, or domestic activities. Locally, the presence of crescent clay coatings and infillings may indicate
intentional fires (charcoals and ashes inputs) or bone inputs. Micro-laminated coatings could also suggest land
clearance.
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Hydrogeomorphic features and improvement strategies of some Mediterranean rivers in California, Spain
and ltaly: a comparison between the Russian, Ebro and Volturno rivers

DONADIO C.(1), MAGDALENO F.(2), KONDOLF G.M.(3)

(1) Department of Earth Sciences, Environment & Resources, University of Naples Federico I, NAPOLI, ITALY ;
(2) 2CEDEX, Ministry of Public Works - Ministry of Agriculture, Food and Environment, MADRID, SPAIN ; (3)
3Department of Landscape Architecture and Environmental Planning, University of California, BERKELEY,
UNITED STATES

The application of an interdisciplinary approach to river management in some fluvial environments is presented.
Three large rivers in Mediterranean climate have been studied: Russian River in northern California (drainage
area of 3,846 km2), Ebro River in northeastern Spain (85,530 km2) and Volturno River (5,550 km2) in southern
Italy. The aim is to compare hydrological and geomorphic features to highlight natural and human-based
evolution, considering climatic crises and river basin management in the last decades. Moreover, improvement
strategies held in the last years to increase their ecological status and to reduce pressures on
hydromorphological attributes are analyzed. These rivers have been facing increasing changes in
hydrogeomorphic aspects, mainly due to river damming, coastal retreat and floodplain occupation. These
changes have deeply altered the fluvial dynamics, modifying aquatic and riparian habitats and imposing large
alterations in their ecomorphological connectivity. However, they are being actively managed nowadays to
improve their ecohydrological status: habitat restoration for protected species and amelioration of flow regime in
Russian River, improvement of river connectivity and reduction of hydrologic alteration in Ebro River, river banks
and mouth recovery to reduce erosion in Volturno River are some of those strategies. Application of these tools
shows that an integrated, adaptive approach suitable for Mediterranean rivers improves their ecological status
restoring natural processes.

References: De Pippo T., Donadio C., Guida M., Petrosino C. 2006: The case of Sarno River (southern Italy).
Effects of geomorphology on the environmental impacts. Environ. Sc. Pollut. Res.,13, 3, 184-191.

Kondolf G.M. & Piégay H. 2003: (Eds.) Tools in Fluvial Geomorphology. Wiley, UK, 688p.

Magdaleno F. 2011: Manual de técnicas de restauracion fluvial (2nd ed.). Monogr. M-100, Secretaria General
Técnica, Centro de Publicaciones, Min. de Fomento, Madrid, 300p.
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Variation of confluences of some large rivers in Brahmaputra basin, Assam, India

SARMA J.N., ACHARJEE S.
DIBRUGARH UNIVERSITY, DIBRUGARH, INDIA

Confluences of the three large rivers, viz. Dihang, Dibang and Lohit, which constitute the mighty Brahmaputra
River in Assam, India, have shown dynamic character for a period spanning 87 years (1924-2011). The Lohit
River was flowing westerly along regional slope of the area. Both the Dihang and the Dibang, flowing southerly
joined the Lohit near Kobo and their combined flow flowed westerly as the Brahmaputra. The study indicates that
although the channel patterns of these three large rivers remained same, their confluence points have moved
both upstream and downstream since 1950. During 1924-1972 the confluences between the Dibang and the
Lohit migrated 7.2 km eastward and that of the Lohit and Dihang 20 km southwestward. By 2001 the Lohit
avulsed diverting its flow south-westward to meet the Dihang at about 40 km west of its earlier confluence. Since
2005 the Dibang got separated from the Lohit and flowed independently in south-westerly direction to meet the
Dihang near Kobo. The processes that have controlled the confluence movements include river capture, avulsion
and neotectonic activity. River captures of streams the Dangori and the Dibru by the Lohit occurred through
lateral bank erosion. Both the Dibang and the Lohit avulsed to flow from south to south-west and west to south-
west, respectively. The diversion of the flow of the Lohit to the south-west is also correlated to a neotectonic fault,
which created the 85 km long Oakland-Guijan-Laina topographic scarp and the rivers Dangori and Dibru were
flowing along the base of the same. Recent activity along this fault might have diverted the Lohit towards the
base of the scarp to capture those two small rivers, thereby shifting its confluence point with the Dihang by 40
km.

Keywords: Brahmaputra, Confluence, River capture, Avulsion, Neotectonics.
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Geomorphological and environmental studies of high Moulouya watershed by ArcGis and ASTER
Imaging

BENYASSINE E.M.(1), DEKAYIR A.(1), DESRUELLES S.(2)

(1) UR- Geoexploration & Geotechnics, Faculty of Sciences, ZITOUN, MEKNES, MOROCCO ; (2) Université de
Picardie Jules Verne, AMIENS, FRANCE

The use of GIS and remote sensing tools permit to display, to acquire and to manage all spatial reference
informations, in order to model spatial and temporal phenomena. These new merely computer techniques
became asked more and more concerning the studies of the impact on the environment. The morphogenesis
survey of the the High Moulouya watershed is the product of a methodological approach based on the advanced
geomatics. It allowed us to show at the same time the grounds deterioration as a consequence of several
conjugated factors acting together, leading to a deterioration of this non renewable capital.

The objective of this work is to explain of the morphohydrographical and morphostructural variations of the high
Moulouya watershed in regard to its geomorphological and geological characteristics. It is mainly founded on the
combination of a surface numerical analysis and a traditional synthetic approach. The use of GIS on the basis of
the topographic maps 1/50000 allowed us to get a digitized model by the river system of the studied zone for
purpose to make a spatial distribution of the geochemical data of various environmental component of the Zeida
mining area.

The geomorphological study of the spatial analysis was made on the basis of SRTM data, especially to create a
morphological maps such: the slope, ground digital model as well as the river system maps (built by the
assembly of the flow accumulation and the flow direction) of the aforesaid zone.

The use of the spatial remote detection in the analysis of the ASTER 15m images using ENVI 4.7 software,
allowed us to detect clayey formations which exist near the studied area, and the creation of the clays distribution
map. Recognized their high potential to capture heavy metals, the spatial localization of clays is crucial to limit at
least the most polluted zones.

Key words: GIS, ASTER 15m images, Zeida mining area, High Moulouya watershed

Topic: Environnement, Gestion des Ressources en Eau
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Relationships between land cover, land use change and erosion-sedimentation processes at the
watershed level: A multitemporal study in the Cointzio watershed, Mexico

MENDOZA M.E.(1), GRATIOT N.(2), LOPEZ-GRANADOS E.(3). ARNAUD F.(4), MAGAND O.(5), PRAT C.(6),
STEVES M.(2)

(1) UNAM, MORELIA, MEXICO ; (2) IRD, GRENOBLE, FRANCE ; (3) UMSNH, MORELIA, MEXICO ; (4)
EDYTEM, LE BOURGET DU LAC, FRANCE ; (5) LGGE, GRENOBLE, FRANCE ; (6) IRD, MARSEILLE,
FRANCE

Changes in land cover and land use (LCLU) have a relevant role in current local and global change processes
which are directly linked with water and soil quality, runoff and sedimentation rates. Soil erosion and
sedimentation have been extensively studied at the experimental watershed or plot level, whereas in larger areas
further research is needed for evaluating similar relationships. This paper aims to investigate LCLU change
processes within the Cointzio watershed (Central Mexico) and its relationship to soil erosion and sediment
transport processes. The analysis covers a 28-year time period from 1975 to 2003. LCLU changes were derived
from a multitemporal remote sensing analysis (1975, 1986, 1996, 2000 and 2003) while long-term soil erosion
was reconstructed based on lake sediment deposition data. We found that 46 % all of the LCLU changes
occurred between 1986 and 1996. Sedimentation discharge remained stable over the 1975-2003 period (1.4+0.6
g.cm?y™), with the exception of two peaks (1975-1977 and 1991-1994; 3.1+0.6 and 2.6+0.6 g.cm?2y™,
respectively) caused by exceptional rainfall events. The processes did not lead to changes in soil erosion and
sediment transport rate likely due to the simultaneous positive (forest transition and scrubland increase) and
negative changes (deforestation and forest degradation). We concluded that the poor correlation of LCLU
changes to sediment discharge can be explained by a balance between negative changes that promote land
degradation processes (e.g., erosion, mass wasting) and positive ones that reduce these kind of processes.
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Improvement of Chang'E-1 Orbit Determination Accuracy by Space VLBI

YAN W.(1), WEI E.(2), LIU J.(3), LI C.(1), LIU J.(1), FENG J.(1)
(1) National Astronomical Observatories, Chinese Academy of Sciences, BEIJING, CHINA ; (2) School of

Geodesy and Geomatics, Wuhan University, WUHAN, CHINA ; (3) GNSS Center, Wuhan University, WUHAN,
CHINA

Chang’E-1 (CE-1) is China’s first lunar probe and has been provided abundant information for China’'s lunar
exploration (Ouyang et al.,2010). Precise orbit determination of CE-1 is crucial to lunar exploration because it is
directly related to the implementation of various scientific researches such as determining lunar gravity field.
However, the orbit determination accuracy of CE-1 can’t meet the demand of high-precision applications like
geodesy currently (Li et al.,2009, Cheng et al.,2011). How to improve probe orbit determination accuracy has
become the main challenge of China’s Lunar Exploration Program.

According to this background, Earth Orientation Parameters (EOP) and relativistic effect corrections are
introduced into the orbit determination of CE-1 by a derived differential very long baseline interferometry (4VLBI)

time delay model (Yan et al.,2011 and 2012). The calculation results show that the accuracy of CE-1 orbit
parameters and EOP can be improved obviously compared with their predicted values. However, more precise
results can't be obtained because of the restriction of relatively low accuracy and poor geometrical structure of
4VLBI time delay observations under current monitoring conditions. New strategies are required to overcome
these problems.

Space VLBI (SVLBI) is an extension of ground based VLBI to space, which has many advantages such as
improving the accuracy and geometrical structure of time delay observations, interconnecting different
coordinates systems, calculating orbit parameters and EOP simultaneously and so on. So the application of
SVLBI in orbit determination of CE-1 is expected to further improve the accuracy of unknown parameters. In this
paper, a relativistic SVLBI time delay observations model for CE-1 Transfer Orbit is derived and the estimability
of unknown parameters is discussed. The optimal observation conditions are determined and some useful results
are given by the calculation of simulated observations.
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Oral presentations:

Understanding the environmental fate of glaciovolcanic glass using the parallels between subglacial
volcanism in Iceland and on Mars

DE VET S.(1), MERRISON J.(2), CAMMERAAT E.(1)

(1) IBED-Earth Surface Science, Unviversity of Amsterdam, AMSTERDAM, NETHERLANDS ; (2) Marslab,
Department of Physics and Astronomy, University of Aarhus, AARHUS, DENMARK

Recent discoveries of volcanic glass on Mars show that amorphous materials are a vital ingredient in surface
sediments and aeolian landforms. Mobilisation of these materials still occurs today based on geomorphologic
evidence of erosion patterns and dune migration. Measuring a realistic fluid threshold for rolling of fresh glassy
sediment was therefore the main aim of our study. In order to determine this threshold, we simulated the removal
of a terrestrial analogue material in a low-pressure wind tunnel experiment.

Volcanic glasses on Mars most likely originated from glaciovolcanic eruptions and therefore share similar
properties with volcanic glasses formed, e.g. in Iceland. Properties of the Martian glass particles are difficult to
measure from orbit and hence we selected an unaltered analogue material from Iceland. Wind tunnel simulations
at various atmospheric pressures were used to determine the shear stress required for removal by rolling. A
semi-empirical model was fitted to predict removal on Mars. Various material properties of the glass were
measured to evaluate the goodness of the obtained fit as a function the variation in material properties. We found
that the model can be validly used to predict the removal on Mars. Large angular particles were found to be
mobilised by rolling during strong winds and gust in the present-day environment of Mars. Abrasion of particles
during win-induced rolling was simulated by rolling experiment for 15 weeks in rotating drums. As mobilisation of
large particles is still at the limit of wind shears on Mars, their modification may have been much less than the
textures that are commonly found in fine-grained aeolian sediments. This suggests that surface materials may
have preserved a geochemical or physico-mechanical record of their subglacial eruption environment.
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Characteristics Of Basaltic Sand: Age-Dating Techniques And Understanding Size, Shape, And
Composition As A Function Of Transport Process And Distance

CRADDOCK R.(1), ANDREWS B.(1), NANSON G.(2), ROSE T.(1), TIRSCH D.(3), TOOTH S.(4)

(1) Smithsonian Institution, WASHINGTON, DC, UNITED STATES ; (2) University of Wollongong,
WOLLONGONG, AUSTRALIA ; (3) Institute of Planetary Research, German Aerospace Center (DLR), BERLIN,
GERMANY ; (4) Institute of Geography and Earth Sciences, Aberystwyth University, ABERYSTWYTH, UNITED
KINGDOM

The chemical and physical characteristics of sedimentary material can provide valuable clues about transport
processes, distance traveled, and provenance. For a typical sedimentary deposit on Earth, for example, it has
been shown that the ratio of feldspar to quartz can be used to assess the maturity (or transport distance) of a
terrestrial deposit, because feldspar is more vulnerable to weathering than quartz. Further, chemical analysis can
also be used to determine potential sediment sources, and grain-size sorting can be used to distinguish aeolian
sediments (typically well-sorted) from fluvial sediments (poorly sorted in high energy environments). It is also
common to use the shapes of individual quartz particles to determine transport process and distance, all of which
can help us better understand the history of a sample of sedimentary material and the geological processes that
created and emplaced it.

These traditional sedimentological concepts are now being applied to our interpretation of Martian surface
materials. While such an approach seems logical, the problem is that most of our current understanding is based
on sediments derived from felsic materials (e.g., granite) primarily because that is the composition of most of the
landmass on the Earth. However, the Martian surface is composed primarily of basalt, which generates much
different sedimentary particles as it weathers. Instead of quartz, feldspar, and heavy minerals commonly found in
most terrestrial sedimentary deposits, basaltic sediments are composed of varying amounts of olivine, pyroxene,
plagioclase, and vitric and lithic fragments. We are currently documenting the physical and chemical changes
that take place in basaltic sediments as they are transported by wind, water and ide over increasing distances.
This will result in an improvement in our understanding of traditional sedimentological concepts when applying
them to Martian surface materials.
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Action of sublimation in the formation of spiral-shaped ice megadunes on the martian polar caps

HERNY C.(1), CARPY S.(1), BOURGEOIS O.(1), PERRET L.(2), LE MOUELIC S.(1)

(1) Laboratoire de Planetologie et de Geodynamique de Nantes, NANTES, FRANCE ; (2) Laboratoire de
recherche en Hydrodynamique, Energétique et Environnement Atmosphérique, NANTES, FRANCE

Orbital probes have revealed that martian polar caps comprise spiral-shaped ice megadunes. These dunes have
a singular dynamic probably linked to their composition. Observations reveal that ice ablation occurs dominantly
downstream of the megadunes, while ice condensation dominantly occurs upstream. Thereby the dunes move
upwind. This phenomenon has been attributed to the combined action of katabatic winds and sublimation.

We propose to lead a physical downscaled experiment in an atmospheric wind tunnel to study the action of
sublimation as a geomorphic control agent on the development of ice dunes. The experimental setup will
comprise enable the generation of an air flow around a topographic object in order to study sublimation and
condensation processes over time. The scaling of the experiment is based on a compilation of martian orbital
observations available in the literature. We choose CO; ice as an analogue for the ice of martian caps in the
experiment because of its ability to sublimate at terrestrial P/T conditions. An optical method (Particle Image
Velocimetry) allows reconstructing the velocity field around the topographic object and a thermal method is used
to estimate the rate of sublimation.

The first results of the experiment will be compared to orbital data on the Martian polar caps and to similar
landforms on Earth, such as in Antarctica. This work will serve as a database to validate a numerical code taking
into account ice phase changes and wind.
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Active geysers, dark flow and 'Spiders' in the Martian polar region

SCHMIDT F., ANDRIEU F., GARGANI J., COSTARD F., MASSOL H.
CNRS UMR8148 IDES, ORSAY, FRANCE

Discovered one decade ago with the high-resolution imaging camera, “spiders” are dendritic network, with a
shape that looks like an arthropod. At the early spring, spiders are often associated with a dark fan that usually
begins at the center of the feature. Later in the spring, dark flows develop episodically from these dark fans.
These active processes have no analogues on Earth and may imply liquid water or CO; gas or other fluids. One
class of model proposes that dark spots are formed in presence of liquid water below the CO; ice. Alternatively,
the Kieffer model assumes a CO, jet formed by sublimation beneath a translucent slab ice.

Every year, during the polar winter, the surface temperature is low enough to condensate atmospheric CO2 (140
K). In the springtime, a layer of condensed CO; drapes the whole landscape with a thickness up to 1 meter. The
spiders’ formation is most probably related to the CO, sublimation during the spring. According to Kieffer model,
sublimation occurs at the bottom of a translucent CO, ice layer creating a trapped gas that goes into pressure.
When pressure is large enough to crack the surface CO, layer, the gas escapes, carrying a large amount of dust
and creating the vents and fans. The spiders are the cavities built in the regolith by this venting process.

Most recent studies using spectroscopic analysis, thermal measurements, geomorphologic studies imply a
complex scenario of formation.

160



S03. Planetary geomorphology (IAG-WG)

Remnants of an equatorial glaciated valley landsystem in Valles Marineris (Mars)

GOURRONC M.(1), BOURGEOIS 0.(1), MEGE D.(2), POCHAT S.(1), BULTEL B.(3)

(1) LPGNantes, Université de Nantes, CNRS, OSUNA, NANTES, FRANCE ; (2) Institute of Geological Sciences,
Polish Academy of Sciences, WROCLAW, POLAND ; (3) Laboratoire de Géologie de Lyon, Université Claude
Bernard Lyon 1, ENS Lyon, LYON, FRANCE

Various ice-related features occurring on the floor of Valles Marineris suggest that this canyon system that
stretches along the Martian equator has experienced a period of past glacial activity. Three regions of Valles
Marineris were investigated, Coprates Chasma, Candor Chasma, and lus Chasma. Geomorphological
observations are based on images and altimetry analysis by using the Context Camera (CTX), the High
Resolution Imaging Science Experiment (HIRISE) and MOLA PEDR single tracks. The study reveals some
features reminiscent of a past glaciated valley landsystem in these regions. A line running along the base of
valley wallslopes and associated with spur and gully morphology can be interpreted as a periglacial trimline.
Other landforms on the floor of Candor Chasma can be interpreted as stagnant ice features such as polygonal
terrains, chaotic terrains which look similar to terrestrial ablation moraines with kettle holes. Ancient ice probably
also persists now in Candor Chasma in the form of a debris covered glacier with a surface elevation that is
consistent with that of the trimline. In Coprates Chasma, hanging valleys provide additional evidence for the
former existence of an extensive glacial filling of Valles Marineris. Terraced mounds resting on the floor of
Coprates Chasma and around basement domes can be interpreted as stagnant remnants of stratified ice.
Altogether, these landforms define a full glacial landsystem consistent with global climate models that predict
glaciations in Valles Marineris during the Late Amazonian.
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Deep-seated gravitational spreading in Valles Marineris ' observations and modeling

KROMUSZCZYNSKA 0O.(1), MAKOWSKA M.(1), GUEYDAN F.(2), GURGUREWICZ J.(3), MEGE D.(4)

(1) WROONA Group, Institute of Geological Sciences, Polish Academy of Sciences, Research Centre in
Wroclaw, WROCLAW, POLAND ; (2) Géosciences Montpellier, UMR 5243- CC. 60 Université Montpellier 2,
MONTPELLIER, FRANCE ; (3) WROONA Group, Institute of Geological Sciences, Polish Academy of Sciences,
Research Centre in Wroclaw & Space Research Centre, Polish Academy of Sciences, Bartycka Warszawa,
WROCLAW & WARSZAWA, POLAND ; (4) WROONA Group, Institute of Geological Sciences, Polish Academy
of Sciences, Research Centre in Wroclaw & Laboratoire de planétologie et géodynamique, UMR CNRS 6112,
University of Nantes, France, WROCLAW, POLAND

Deep-seated gravitational spreading (DSGS) of topographic ridges (sackung) has been interpreted in the Valles
Marineris canyon on Mars on the base of identification of ridge-top splitting and uphill-facing normal fault scarps.
DSGS features are much larger on Mars than on all documented DSGS instances on Earth. In order to quantify
this difference, scarp dimensions obtained using Mars Reconnaissance Orbiter/CTX orbital images and stereo-
derived DEMs have been compared with scarp dimensions at textbook terrestrial analogues in the Polish and
Slovakian Tatra Mountains, obtained in the field using WADGPS and tape measurements. In the Tatras, the
vertical offset of individual DSGS fault scarps does not exceed ~10 meters, whereas in Valles Marineris fault
vertical offset is 40-1000 metres. Therefore, at least one order of magnitude of difference in scale exists between
the terrestrial and Martian DSGS occurrences.

In both instances, DSGS has been interpreted to be a postglacial process. DSGS triggering, strain localization,
and how ridge deformation proceeds in the terrestrial and Martian cases are investigated and compared using a
finite element approach constrained by the observed distribution and quantification of ridge strain. Effect of ridge
confinement by valley glaciers and viscous stress relaxation after deglaciation are accounted for. The rock
weakening effects of water circulation and freezing/defreezing cycles in the ridge on the evolution of rock mass
strength is considered. The first results relating to DSGS triggering and strain localization will be presented.
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The latitudinal distribution of putative periglacial sites on the northern plains of Mars

BARRETT A., BALME M., PATEL M., HAGERMANN A.
The Open University, MILTON KEYNES, UNITED KINGDOM

Periglacial landscapes are found in cold regions on Earth where the freezing and thawing of the permafrost
active layer plays an important role in shaping the landscape. A variety of distinctive landforms such as sorted
circles, thermokarst depressions and solifluction lobes are indicative of periglacial environments on Earth. It has
been suggested that similar features on the northern plains of Mars could be the result of the same, or similar
processes. Since the formation of a periglacial landscape requires the freezing and thawing of water their
presence on Mars would indicate that the thawing of water-ice has occurred in the geologically recent past.
Periglacial landforms could have formed in past periods of higher obliquity when the environment was more
conducive to the action of liquid water or due to the depression of the freezing point by brines under current
conditions.

We have conducted a survey of putative periglacial landforms across the northern Martian plains. Over 400
HIRISE images of the walls and floors of >1 km diameter craters have been examined to map the locations of
these landforms across regions of Acidalia, Utopia and Arcadia Planitia between 30 and 80 °N. These data allow
an assessment of the latitudinal distribution of these features. Variations between the types of landform found in
different regions of the Northern Plains of mars can also be assessed.

Scalloped depressions and gullies have a similar latitude range, and are frequently found south of 60°Nsimilar
features to the scalloped depressions of Utopia Planitia have been observed in both Acidalia and Arcadia
Planitia, but are not found over as wide a range of latitudes in Acidalia. Possible sorted landforms (lobes,
polygons etc.) can be found as far south as 40 and as far north as 70°N but most are found between 45-65 °N.
They seem to occur over a wider range of latitudes in Utopia Planitia than in Acidalia.
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Investigation of possible coastal and periglacial landforms in Gale Crater, Mars

LE DEIT L.(1), HAUBER E.(1), FUETEN F.(2), PONDRELLI M.(3), ROSSI A.P.(4), JAUMANN R.(1)

(1) DLR, BERLIN, GERMANY ; (2) Brock University, ST. CATHARINES, CANADA ; (3) IRSPS, PESCARA,
ITALY ; (4) Jacobs University, BREMEN, GERMANY

The martian surface water reservoir appears to have been affected by a major change at the Late
Noachian/Early Hesperian Epoch. The 150 km diameter Gale crater (-5.4°N, 137.9°E) was formed at this time,
~3.6 Ga ago, and is currently investigated in situ by the Mars Science Laboratory (MSL) rover, Curiosity. Gale is
filled by sedimentary deposits including a crescent-shaped mound of layered deposits, Aeolis Mons (informally
also named Mount Sharp), up to 5 km high and 6000 km? in area. In order to reconstruct the paleo-environments
and the associated hydrological systems that existed within Gale, and their evolution through time, we provide a
geomorphological study of landscapes using CTX and HiRISE images, and a HRSC DEM.

Possible morphologic indicators of the existence of a paleolake include a Gilbert-type delta, terraces, possible
shorelines, and layered deposits on the crater floor. They are all located in the same elevation range, between -
4450 m and -3700 m. The more confident detections of sulfates and phyllosilicates are also located at these
elevations, which would correspond to the ancient lake levels. Assuming that the lake floor elevation corresponds
to the current floor elevation, its maximum volume would have been 3615 km® with an average water depth of
~590 m. Lobate and fan-shaped deposits lie along the flanks of Aeolis Mons and at its base. They likely result
from slow movements such as creeping as for rockglaciers. Other fan-shaped deposits are located at the mouth
of deep re-entrants with steep headwalls on the western and southern slopes of Aeolis Mons. They share
morphologic similarities with retrogressive thaw slumps on Earth, which result from the thaw of ice-rich
permafrost. These possible periglacial landforms suggest the former presence of ice-rich permafrost, possibly
under high obliquity conditions during the Hesperian. Consequently, Gale crater would have been a periglacial
region that once hosted a lake.
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Depositional Environment of Large Alluvial Fans in Saheki Crater, Mars

HOWARD A.(1), MOORE J.(2), MORGAN A.(1), HOBLEY D.(1), WILLIAMS R.(3), BURR D.(4), DIETRICH
W.(5), WILSON S.(6), MATSUBARA Y.(1)

(1) University of Virginia, CHARLOTTESVILLE, UNITED STATES ; (2) NASA Ames Research Center,
MOFFETT FIELD, CA, UNITED STATES ; (3) Planetary Science Institute, TUCSON, AZ, UNITED STATES ; (4)
University of Tennessee, KNOXVILLE, TN, UNITED STATES ; (5) University of California, BERKELEY, CA,
UNITED STATES ; (6) Smithsonian Institution, WASHINGTON, D.C., UNITED STATES

Alluvial fans extend up to 40 km into the interior of more than 110 Martian craters. The fans have gradients of
about 2 degrees and are sourced from interior-rim drainage basins. Saheki crater contains the best exposures of
fan stratigraphy due to selective post-deposition wind erosion that has raised gravel-floored distributaries into
positive relief and exposed stratigraphic sections of interbedded fine deposits.

Distributaries generally extend from the crater apex to the fan terminus with sparse branching. Their tops are
commonly paved with gravel estimated to have dominant grain sizes near the 25 cm/px resolution of spacecraft
images; occasional meter-scale boulders are also seen. Wind erosion has resulted in distributaries becoming
inverted by up to 80 m, exposing thick sections of bedded sediment on sideslopes. This bedded sediment is
readily wind eroded, with visible layering of 1-3 m. Layers extend up to 1 km in the downslope direction, with
local pinch-outs and possible unconformities.

We interpret the distributaries to have been formed by well-channelized fluvial flows depositing gravel in
distributaries, with the thick layered wind-erodible sediment being deposited by overbank flows and dominated by
granule-sized or finer grains. Alluvial fans in the Atacama Desert of northern Chile sourced from the Andean
highlands are a potential analog.

Maximum discharges are estimated to range between 60-300 m?/s, depending on sediment density and
concentration. Runoff rates of 0.5 to 3 mm/hr would be required from the 340 km? upland basin. The most likely
climatic environment generating runoff on these ~ 3.2 Ga fans would be from melting during favorable orbital
configurations of annual or epochal snow accumulations. Our calculated runoff rates match existing estimates of
possible discharge rates from melting snow on Mars.
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Surface dissolution on Titan: Ontario Lacus, Sikun Labyrinthus and other karst-like landscapes

CORNET T.(1), BOURGEOIS 0.(1), LE MOUELIC S.(1), SOTIN C.(2), FLEURANT C.(3), LEFEVRE A.(1),
RODRIGUEZ S.(4), MALASKA M.(5), BARNES J.W.(6), BROWN R.H.(7), BAINES K.H.(5), BURATTI B.J.(5),
CLARK R.N.(8), NICHOLSON P.D.(9)

(1) LPGNantes - Université de Nantes - UMR CNRS 6112 - OSUNA, NANTES, FRANCE ; (2) JPL/LPGNantes,
PASADENA, UNITED STATES ; (3) LETG - UMR CNRS 6554 - OSUNA, ANGERS, FRANCE ; (4) LAIM - CEA
Saclay, GIF SUR YVETTE, FRANCE ; (5) JPL, PASADENA, UNITED STATES ; (6) University of Idaho,
MOSCOW, UNITED STATES ; (7) LPL, TUCSON, UNITED STATES ; (8) USGS, DENVER, UNITED STATES ;
(9) Cornell University, ITHACA, UNITED STATES

Polar Regions of Saturn’s major icy moon Titan are dotted with hundreds of closed depressions. Some of these
are covered by liquid methane/ethane, which are metastable under Titan surface conditions (93 K, 1.5 bar). A
karstic origin of these depressions seems highly likely [1,2].

Ontario Lacus, the widest depression of the southern hemisphere (235x75 km) is a flat-floored rounded
depression lying within a wide and flat sedimentary basin. It appears to be liquid-covered over half of its surface,
while the rest of the depression floor is probably composed of damp and smooth solid hydrocarbons. Landforms
and climate of the area are close to those of the Etosha Pan [3], a karsto-evaporitic depression located in the
southern part of the Owambo Basin (Namibia). This basin is covered by a superficial layer of calcretes that has
formed and has been carved by repeated cycles of evaporitic crystallization and dissolution of calcium
carbonates under a semi-arid climate. According to this analogy, Ontario Lacus may have form by dissolution of
a surface layer soluble in liquid hydrocarbons. Sikun Labyrinthus, a region located at similar latitudes, also
exhibits landforms diagnostic of dissolution processes. Dissected plateaus, polygonal terrains, remnant ridges
and empty depressions are interpreted as fluviokarst, cockpit, tower karst and polje-like landforms [4,5].

Karst-like landforms are also observed in other regions, suggesting that the dissolution of a surface layer is a
major land-shaping process on Titan. This surface layer may have formed by (1) precipitation of solid
hydrocarbons produced in the atmosphere, or (2) evaporitic crystallization of hydrocarbons previously dissolved
in an alkanofer.

[1] Bourgeois et al. (2008), 39th LPSC. [2] Mitchell et al. (2011), 1st Int. Plan. Cave Res. Work. [3] Cornet et al.
(2012), Icarus, 218(2). [4] Malaska et al. (2010), 41st LPSC. [5] Malaska et al. (2011), 1st Intern. Plan. Cave Res.
Work.
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Climate Change on Titan: Hypotheses and the Geological Record

MOORE J.M.(1), HOWARD A.D.(2)

(1) NASA ARC, MOFFETT FIELD, UNITED STATES ; (2) University of Virginia, CHARLOTTESVILLE, VA,
UNITED STATES

On Titan climate dictates the intensity and relative roles of fluvial and aeolian activity from place to place and
over geologic time. Hypotheses of Titan’s climatic evolution fall into three broad categories, regulated and
dominated by the role, sources, and availability of methane: Steady State, Progressive, and Cyclic. Preliminary
mapping of putative basement rock indicates that it mostly appears within 30° of the equator. Equatorial ancient
Uplands regions on Titan exhibit pronounced “crinkling” interpreted to be fluvially-dissected ridge and valley
topography. We interpret smooth, dark areas within these uplands units as local sedimentary deposits, often
apparently in old craters. Low mid-latitudes contain obvious concentrations of circular features that may be radar
bright or radar dark. We provisionally interpret these regions as heavily degraded and partially sediment covered
cratered terrains. High mid-latitude regions on Titan exhibit dissected sedimentary plains at a number of
localities. Much of the high mid latitudes are otherwise relatively featureless, as are much the lake-dotted polar
regions, consistent with these latitude belts being dominated by plains-forming fluvial and lacustrine sediment.
The types of terrains seen on Titan may be difficult to reconcile with a simple steady-state scenario. For Titan to
have still-recognizable cratered terrains and ongoing fluvial activity could imply one or more of at least three
possible explanations: (1) alkane fluvial erosion on Titan is extremely inefficient relative to that by water on the
Earth and Mars; (2) fluvial erosion very rarely (or briefly) occurs on some regions on Titan; and/or (3) it has
started raining on Titan only in geologically recent times. We are currently investigating which climate scenarios
best fit the suite of landforms found within given regions, and as well might explain the latitudinal arrangement of
regions across the face of the satellite.
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Evolution of terrestrial and Titan's rivers

MISIURA K., CZECHOWSKI L.
Warsaw University, WARSZAWA, POLAND

Titan is the only celestial body, beside the Earth, where liquid is present on the surface as lakes and rivers. In our
research we use numerical model of the river to determine differences of evolution of rivers on the Earth and on
Titan. We have found that transport of sediments on Titan is more effective than on Earth for the same river
geometry and discharge.

Titan is a very special body in the Solar System. It is the only moon that has a dense atmosphere and flowing
liquid on its surface. The Cassini-Huygens mission has found on Titan meandering rivers, and indicated
processes of erosion, transport of solid material and its sedimentation. This paper is aimed to investigate the
similarity and differences between these processes on Titan and the Earth.

The dynamical analysis of the considered rivers is performed using the package CCHE modified for the specific
conditions on Titan. The package is based on the Navier-Stokes equations for depth-integrated two dimensional,
turbulent flow and three dimensional convection-diffusion equation of sediment transport.

We considered our model for a few kinds of liquid found on Titan. The liquid that falls as a rain (75% CHa4, 25%
N2) has different properties than the fluid forming lakes (74% C2Hs, 10% CHa4, 7% C3Hs, 8.5% CaH10, 0.5%
N2). Other parameters of our model are: inflow discharge, outflow level, grain size of sediments etc. For every
calculation performed for Titan’s river similar calculations are performed for terrestrial ones.

We compare results of our calculation for flow of different liquids and for sediment transport for the Earth and for
Titan. The basic statement is that on Titan the transport of sediment is more efficient than on Earth for rivers of
the same geometry and total discharge.

We are very grateful to Yaoxin Zhang and Yafei Jia from NCCHE for providing their program — CCHE2D.
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Martian valley network geometry from mars express stereo images topography: implication for martian
climate.

ANSAN V., MANGOLD N.
LPGNnantes, NANTES, FRANCE

Since visible images have been acquired by Viking orbiter in 1976, valley networks have been mainly identified in
the heavily cratered uplands dated Noachian (>3.5 Gyr). Valley networks on Mars have been the subject of
considerable debates about their formation processes and their implications on the early Mars climate.

Based on orbital images, the branching valley networks could be classified in two groups: 1) dense valley
networks with numerous tributaries and 2) valley networks with poor number of tributaries. The latter sometimes
display small delta fans formed during a short time of fluvial erosion that requires episodic fluvial flows but likely
not a globally different climate. For the dense valley networks, no erosion product is usually observed because
they were subsequently eroded, or covered by later deposits (especially Hesperian lava flows). From crater
counts, they seem to be mainly formed during the Late Noachian to the Early Hesperian.

Since 2004, the HRSC camera has acquired visual images in stereoscopic mode with typical spatial resolution of
~10m for the nadir images. Digital Elevation Models (DEM) can be generated with a spatial resolution of ~50 m.
Based on this dataset, about 10 times better than the laser altimeter topography, we studied the branching valley
networks in order to characterize the degree of erosion in different periods of Mars.

Our results show that the drainage density seems to be higher for younger terrains. The branching pattern is
better preserved for young valley networks, even if the lithology and climatic proxy were not constant spatially
and temporally during the Mars history. Second, although the young valley networks are more preserved, the
power of fluvial erosion was higher during the Noachian with a higher vertical incision related to wider valleys.
These results also show that 2D parameters cannot be used to derive the degree of incision and that the
topography must be used to derive the actual degree of incision.
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The third dimension of surface process: using hydrological analysis of high-resolution elevation data on
the Moon, Mars and Earth to evaluate the action of water

CONWAY S.J., BALME M.R.
Open University, MILTON KEYNES, UNITED KINGDOM

Planetary geomorphology commonly relies on comparison of the morphologies of surface features in two-
dimensional image data. Such comparisons can suffer from problems of equifinality, where features formed by
different processes look similar. A good example of this are gullies on Mars, which have been attributed to
overland flow, debris flow, dry mass wasting and other exotic processes. On Earth, and ever increasingly on the
Mars and the Moon, elevation data are being commonly used to provide stratigraphic relationships. With the
growing availability of high resolution ~1 m/pix elevation data on all three bodies, avenues are opening for more
detailed and complex investigation. Here we build on our previous work using terrain analysis techniques,
previously primarily used in hydrological studies on Earth, to add the third dimension to the analysis of surface
processes on planetary bodies.

We use stereo satellite images to build elevation models at 1-2m/pix on Mars and the Moon, and LiDAR data to
build equivalent models on Earth. The terrain analysis relies on the analysis of local (e.g., slope, curvature) and
far-field (i.e. those taking into account the upstream characteristics of the topography, such as distance from
divide, upstream drainage area) terrain derivatives. We have already shown using these techniques that
landscapes formed predominantly by overland-flow, debris flow and rockfall are distinguishable on Earth. We
have also been the first to apply this work to Mars. Here we extend this work, to look at other surface processes
and, for the first time, present analysis of the lunar surface.
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The morphology and distribution research of boulders in Lunar Sinus Iridum

Z0U X., LIU J., ZHAO J., WANG W., LI C.
National Astronomical Observatories, Chinese Academy of Sciences, BEIJING, CHINA

Boulders scattered all over the lunar surface were revealed by high-resolution cameras on current space crafts.
The causes of boulders are mostly from cratering ejection, some are made by microsize impact or slope
colapsions. The chinese first lunar lander/rover Chang’E-3 is planed to land in the Sinus Iridum landing area in
2013. Using the high resolution image data, we can analyze the topographic features of the area. The first goal of
our reseach is to reduce the risk of the Chang’E-3 meeting boulders during its soft landing in the area. With
recognizing and measuring, we can get the size (length, width, height and volume) and pozition (x, y, z within
lunar control framework) of each boulder from Chang’E-2 1.5m and LRO 0.5m high-resolution images. After that
we established the boulder database which is also a great tool to research the classification, intensity and
timeline of the lunar surface evolution.

Using the boulder measurements we find out many facts about the morphology, gathering type and disribution of
boulders. Firstly, we maped 15.4 thousand boulder-groups of the area, sort them by their causes and distribution,
and compare their difference in morphology. The boulder-groups covered about 10% of the area. Then, we
calculate 211 boulders’ height by measure their shadow lenth and the surface slope. We use differrent models to
calculate different illumination cases to improve the accuracy. The statistics shows that most boulders are from
secondary cratering causes and they are most fat-short rather than slim-tall. After all 17.0 thousand diameter
measurements of boulders were made. The results shows that the bigest boulder is more than 23m long and the
average size of detected boulders is 4.6m. In the last part of our research we used theoretical methods to
research the morphology evolution of the region.
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Poster presentations:

A Valles Marineris synthesis

DEBNIAK K.(1), MEGE D.(1), GURGUREWICZ J.(1), MASSE M.(1), FORGET F.(2), LUCAS A.(3), SPIGA A.(2)

(1) Polish Academy of Sciences, WROCLAW, POLAND ; (2) Universite Pierre et Marie Curie, PARIS, FRANCE ;
(3) California Institute of Technology, PASADENA, UNITED STATES

The Valles Marineris giant trough system opens an up to 10-km deep window into the geology of the Martian
crust. Tectonic, volcanic, sedimentary, and erosional processes spanning a range of ~4 g.y. have been recorded
along the trough walls and on their floor. They testify to a succession of paleo-environments and paleoclimates
which have been a matter of debates since the Viking era. Far from being closed, these debates have been
enriched and complexified by the accumulation of the subsequent datasets obtained by the Mars Global
Surveyor (MGS), Mars Odyssey, Mars Express (MEx), and Mars Reconnaissance Orbiter (MRO) spacecrafts.
The abundance of datasets, their diversity, very high resolution of visible imagery, as well as the small number of
researchers involved in Valles Marineris exploration, contributed to thematic and geographic dispersion of
studies to such a point that synthesis and correlation of previous works are necessary. From this point, new
views and a new coherent framework for Valles Marineris evolution can emerge.

The undertaken study consists in the realization of a GIS of Valles Marineris that will include mosaics of selected
datasets (MRO/CTX VIS images, Mars Odyssey/Themis night-time IR images, MGS/MOLA PEDR and DEM,
MEX/HRSC images and DEMs, MRO/HIRISE images and DEMSs), existing regional maps (MEx/OMEGA and
MRO/CRISM mineral maps, gravity and magnetic maps), new regional or local maps (CTX DEMs,
climate/paleoclimate models), basic geomorphologic description layers (in which geomorphology is not
interpreted in terms of processes and environments), and advanced geomorphologic and geologic interpretation
layers (in which processes and paleoenvironmental interpretations are proposed by the authors). The state of the
art of this project, expected to be completed in 2015, will be presented.
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Karst landforms as a geomorphic marker to record stratigraphic and litologic units in Sinus Meridiani
(Mars)

BAIONI D., SGAVETTI M.
PARMA UNIVERSITY, PARMA, ITALY

Sinus Meridiani region is located next to Martian equator between 1°20' N to 2° 20' N latitude and 2° 50 ' W to
1°E longitude, covering an area of about 20,000 square kilometres, characterized by spectral signatures of
evaporitic minerals.

A morphological and morphometric investigation of the study area through an integrated analysis of eighteen
Reconnaissance Orbiter (MRO) High Resolution Imaging Science Experiment (HiRISE) was performed.

The analysis highlighted the presence of karst landforms that resemble similarly karst landforms that can be
observed in different karst terrains on the Earth. In particular, four distinct karst terrains was observed in the
study area characterized by different features displaying different kind and degree of karstification.

These differences seem to indicate the different relative karst susceptibility due to different solutional properties
of these four units. Moreover, the results of this study suggest that the karst landforms can be used as useful
geomorphic marker to record different units from the compositional and/or mineralogical point of view in the
Sinus Meridiani area.
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Morphological characterization of landforms produced by springtime seasonal activity

GARGANI J.(1), JOUANNIC G.(1), COSTARD F.(1), BOURGEOIS 0.(2), MASSE M.(3), CARTER J.(4),
MARMO C.(1), NACHON M.(2), ORI G.(5)

(1) Univ. Paris-Sud, ORSAY, FRANCE ; (2) Univ. Nantes, NANTES, FRANCE ; (3) Polish Academy of Sciences,
WROONA group, WROCLAW, POLAND ; (4) European Southern Observatory, VITACURA, CHILE ; (5) Univ. G.
d'Annunzio, PESCARA, ITALY

On the basis of HIRISE images, we show that some perennial landforms on the Martian dune Russell are shaped
by current seasonal viscous flows that occur during spring, after complete disappearance of the winter CO; ice
layer, and are able to erode their substrate. These perennial landforms comprise a complex interconnected rills
system that has morphological similarities with networks of meltwater channels on some terrestrial temperate
gla