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The M&M Kłapa Research Station is run by the Institute of Geography and Spatial 
Organization, Polish Academy of Sciences, Department of Geoenvironmental Research. 

1520 m a.s.l., 49 º15` N,  20º 00'E. 



The building has central heating, 
running water, electric charge. 

The station is 3 rooms, equipped 
kitchen, pantry, bathroom, magazines.

Present facilities include internet 
access, library, portable measuring 
instruments.



The station is located at the upper timberline, the lower limit of periglacial climatic zone. Average
annual temperature is approximately 2.4 oC. Annual precipitation total is 1666 mm, and varies in 
particular years from 1043 mm to 2626 mm. The vegetation varies from coniferous forest in forest 
zone, trough Pinus mugo shrubs in subalpine zone, alpine meadows in alpine zone and bare rocks 
in subnival zone.





The Sucha Woda Valley – Geology. 
Explanations: 1 – gravel and river sediments, 
2 – peat and peat mud deposits, 3 – clay, 
rubble clay and weathered rocky, 4 – river 
sediments (Plejstocene/Holocene), 5 –
moraine cover, 6 – fluvioglacial sediments, 7 
– white limestone and dark gray limestones, 
8 – pink and red limestones, 9 - dark gray 
limestones and marls, 10 – matt black 
sandstones with black sandstones, 11 – dark 
gray sandstones with limestone, 12 – dark 
gray shale and marls with sandstones and 
limestone, 13 – marl shale, marls and 
banded limestones, 14 – quartzite and 
sandstones, 15 – gray-blue banded 
limestones, reef limestones, 16 – red and 
green shales, sandstones, conglomerates 
and unseparated dolomites, 17 – dolomites, 
dark and light gray banded dolomites, 18 –
crystalline dolomites, banded dolomites with 
limestones, 19 – dark gray dolomites and 
limestones, 20 – red and green clay-slates 
with sandstones, 21 – quartzites and 
sandstones with shales, 22 - quartzites and 
sandstones, red and green clay-slates with 
dolomites, 23 – banded dolomites with black 
limestones, 24 – withe aplogranites, 25 –
biotite granite, 26 – muscovite and pegmatite 
granite, 27 - granodiorite, 28 – amphibolite, 
29 – mylonite, breccias, 30 – biotite slates, 
31 – graphite slates (Guzik et. al. 1959, 
Guzik, Jaczynowska 1978, Sokołowski, 
Jaczynowska 1979a, 1979b, 1980, compiled
by M. Długosz ).



(Rączkowski W., Boltiziar M, Rączkowska Z., 2015)
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Postglacial relief of the Sucha Woda and 
Pańszczyca valleys (after Baumgart-Kotarba, 
Kotarba 2001). 1 – valley divide, 2 – rockwall/rocky 
slope, 3 – glacially-steppened rockwall, 4 – steep 
slope of glacial trough, 5 – steep slope of moraine, 6 
– moraine ridge distinct (a), reconstructed (b), 
postglacial lake (c), 7 – toe of oscillation moraine, 8 –
moraine boulder field, 9 – relict rock glacier, 10 –
glacio-fluvial fan



(Kotarba 2002)

. Geomorphological map of the uppermost part of the Pańszczyca Valley (after Kotarba 1992). 1 – rockwall or rocky slope, 2 – debris-mantled slope, 3 – block slope, 4 – sharp, rocky ridge, 5 –
rounded ridge crests, 6 – convex break on rockwall/rocky slope, 7 – narrow rocky ridge crest partly covered by debris and alpine vegetation, 8 –convex rounded break above rockwall or rocky 
slope, 9 – sharp, rocky summit, 10 – mountaintop detritus with sorted polygons, 11 – rockwall gravity-sorted talus slope, 12 – alluvial talus slope, 13 – alluvial talus cone, 14 – rockslide/rockfall
slope (Holocene), 15 – rockslide/rockfall slope related to lateglacial period, 16 – avalanche cone, 17 – rockslide/rockfall slope related to lateglacial period, 18 – rockfall route, 19 – rocky gorge, 
20 – debris-flow track, 21 – distinct moraine ridge, 22 – undrained depression within glacial drift deposits, 23 – protalus rampart, 24 – relict rock glacier 
Photo 1. Infrared orthophoto map of the Sucha Woda divide, from Świnica Mt to Buczynowe Turnie ridge. The oldest radiocarbon age (BP) of lacustrine deposits in the Zielony Staw
Gąsienicowy Lake and Czarny Staw Gąsienicowy Lake. ©www.GoogleEarth.com, Eurosense s.r.o. 2003



Permafrost



Map of the present-day 
geomorphic processes
(after Kotarba 2002, changed)

Morphodynamic areas modelled by: 1 – rockfall, debris sliding and 
corasion, avalanche erosion and transport, debris flows; 2 –
accumulation of debris delivered by gravitational processes, debris 
flows, debris sliding and corasion, accumulation of debris delivered 
by avalanches, piping, nivation; 3 – piping, debris flows or mud 
flows, accumulation of debris delivered by avalanches; 4 –
cryogenic processes, nivation, debris flows or mud flows, deflation 
and aeolian accumulation, sheetwash, avalanche erosion and 
transport; 5 – nivation, accumulation of debris delivered by 
gravitational processes and sheetwash, cryogenic processes, 
accumulation of debris delivered by avalanches, piping; 6 –
creeping and sliding, piping, fallen tree driven denudation; 7 –
sliding and creeping, fallen tree driven denudation; 8 – piping, 
sheetwash, creeping; 9 - piping, sheetwash, accumulation of 
debris delivered by avalanches. Areas strongly modelled by 
avalanches, occurring with frequency (after K. Chomicz 1957): 10 
– 0,0-0,5 avalanche*year-1,  11 – 0,6-1,0 avalanche*year-1,  12 –
1,6-2,0  avalanche*year-1,  13 – > 2,0 avalanche*year-11. 14 –
stream channel modeled by deep erosion of low intensity, 15 –
stream channel cut in alluvia modeled by transportation and 
erosion, 16 – maximum size of fraction  (in cm) transported during 
extreme floods (for example at 01.07.1973), 17 – fresh 
gravitational forms, 18 – cryogenic microrelief, 19 - deflation 
microrelief, 20 – fresh debris flows (in 1994). Touristic routs and 
trails modeled by: 21 – sheetwash and rill erosion, needle ice 
activity; 22 – sheetwash and rill erosion, needle ice activity, mass 
movements; 23 – gravitational processes, 24– sheetwash and rill 
erosion, needle ice activity, mass movements and deflation. 



Soil map of the Dolina
Suchej Wody Valley
(Skiba 2002)



(K. Wit-Jóźwik, 1974)



(A. Kozłowska, 2010)
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ŻÓŁTA TURNIA EXPERIMENTAL SLOPE



(Kotarba 1988)

SKRAJNA TURNIA EXPERIMENTAL SLOPE



RESEARCH:

 geomorphology - present day geomorphic processes (gravitational processes, 
periglacial processes, debris flows, snow avalanches, nivation, creeping), talus slope 
structure by GPR, lichenometric dating, lake deposits, postglacial relief
(Gerlach 1959; Kłapa 1967, 1970, 1980; Kotarba et al. 1983; 1987, 2013; Kotarba 1992, 1995, 1996, 1997, 2004; Baumgart-
Kotarba, Kotarba 1993, 2001; Rączkowska 1993, 1995, 1997, 2007, 2008, 2012, 2016; Kot 1997; Kędzia 2014, 2015, 2017)

climatology (topoclimate, climate changes, bioclimate, microclimate v. relief at 
upper timberline)
(Szczęsna, Kłapa 1961; Baranowski 1999, 2003; Niedźwiedź 2003, Błażejczyk, Kunert 2010; Baranowski, Kędzia 2015),

cryosphere (permafrost, ground temperature, snow cover features and dynamic)
(Kłapa, Jahn 1967; Mościcki, Kędzia 2001; Kędzia 2005; Gądek, Kędzia 2011; Rączkowska 2011),

hydrology (mapping)
(Wit-Jóźwik 1974), 

geoecology (relation between relief and vegetation in different spatial scale)
(Kozłowska, Rączkowska 1994; Kotarba, Kozłowska, eds., 1999; Kozłowska et al. 2007, 2011; Kozłowska, Rączkowska 2009, 
2010, 2014), 

geobotany (mapping in various scale, transition zone between vegetation belts, 
dynamic of chagnes of vegetation)
(Kozłowska 2006, 2007, 2010)
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