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Abstract

On the Romania territory, the East Flysch Carpathians represent a typical European landslide region. Usually, the
natural dam lakes formed here by landslide processes have a small size and a short lifespan. The main natural dam
lakes formed on the Eastern Carpathians territory which did not fail ar Cuejdel and Red lakes. The Red Lake (surface —
12.1 10*m2; volume — 721,404 m?3 max. depth — 10.5 m) formed in 1837 is the oldest landslide-dammed lake in
Carpathians Mts. and Cuejdel Lake (surface — 13.95 10*m2; volume — 925,347 m3; max. depth — 16.5 m) is the youngest
with two formation stage: stage 1. year 1978, when a small lake appeared; stage 2. year 1991, when a big landslide
occurred and the landslide body totally blocked the Cuejdel valley. However, the recent investigations carried out in the
NE of Romania, indicate that the largest landslide-dammed lake is the Pond of God from Moldavian Plain (surface —
38.86 10*m?; volume - 1,476,300 m?3; max. depth — 3.8 m). The lake was formed in 1971 by a large landslide-dam in the
upper part of the Puturosu catchment basin (left tributary of Jijia River). The genesis of this lake has been difficult to
establish so far because the landslide and the natural dam area were hydro-technically consolidated. The main objective
of this study is to mention and describe for the first time in the national and international limnological literature the
genesis, evolution and the morpho-bathymetric parameters of the lacustrine basin and landslide-dam area.
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1. INTRODUCTION

The damming of watercourses by landslides or other slope processes is an important geological hazard
in the present times (Delaney and Evans, 2015; Evans et al., 2011; Fan et al., 2012a,b). The lakes formed by
natural dams persist in the landscape for up to a few minutes to thousands of years, depending on the density
and material of the dam, hydrological particularities of catchment basin and pattern of landforms flooded
(Evans, 2006; Evans et al., 2011; Mihu-Pintilie et al., 2016; Romanescu, 2009; Romanescu et al., 2012, 2013;
Romanescu and Stoleriu, 2014; Stoleriu et al., 2014). In 1991, J.E. Costa and R.L. Schuster (US Geological
Society) completed an ample work on the typologies and main characteristics of natural dams which lead to the
emergence of lacustrine basin formations naturally (Costa and Schuster, 1991; Evans, 2006). Following the
analysis of more than 180 natural dams, they showed that 84% are formed by rocks and materials produced by
landslides and slope processes, 7% have a volcanic origin, being formed through seismic eruptions and lava
discharge, and 9% display complex composition and causality (Costa and Schuster, 1988; Mihu-Pintilie et al.,
2016). The most common encountered dams obstructing rivers and determining water accumulation are the
effect of landslides processes like: slides/slumps, mud/debris/earth flows, rock and debris avalanches,
liquefaction of sensitive clays, peat slides or scree (Dai et al., 2005; Delaney and Evans, 2015; Peng and Zhang,
2012; Schneider et al., 2013). Also, they can be formed by the sediments transported by rivers during floods,
due to gravitational collapses and caving in, as a result of volcanic activity, wind processes, or can be
constructed by animals, like beavers (Costa and Schuster, 1988, 1991; Mihu-Pintilie et al., 2016; Mihu-Pintilie,
2018; Schuster and Evans, 2011).

Most of the landslide-dammed lakes is formed in mountain areas, with narrow valleys and steep slopes,
where the accumulation of water needs a relatively low volume of obstructive materials. The temporal
interdependence of the lakes is in direct ratio to the geomorphological relationship between the natural dams
and the shape of the flooded valleys (Costa and Schuster, 1988, 1991). In some cases, landslide-dammed lakes
are dangerous for human society causing floods through the accumulation of a large quantity of water and then
through the releasing the water over the dam, as flood waves, or through literally breaking the dam (Cui et al.,
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2013; Dong et al., 2009; Huss et al., 2007; Korup, 2012; Korup and Wang, 2014; Li et al., 1986; Safran et al.,
2015; Schuster and Evans, 2011; Wang et al., 2016). Evans et al. (2011) estimated that roughly 20% of major
rockslide dams fail within 75 days of formation. However, not all landslide dams are unstable or have failure
potential. Some lakes become permanent features of the landscape and a number of rockslide dam sites have
been utilised as foundations of dams constructed for water supply, hydroelectric power generation, fish farming
or just for conservation the biodiversity (Borowiak, 2014; Bretcan, 2007; Cudowski et al., 2013; Delaney and
Evans, 2015; Evans, 2006; Evans et al., 2011; Gadzinowska, 2013; Gastescu, 1971; Marszelewski et al., 2017;
Mihu-Pintilie et al., 2014a,b,c, 2016; Mihu-Pintilie, 2018; Pasztaleniec et al., 2013; Romanescu et al., 2018;
Turk et al., 2016).

In Romania, the East Flysch Carpathians represent a typical European landslide region (Alexandrowicz
and Alexandrowicz, 1999; Baroti et al., 2004; Hradecky and Panek, 2008; Mihu-Pintilie et al., 2016; Mihu-
Pintilie, 2018; Panek et al., 2010;). Some natural lakes are formed here by landslide processes, with the highest
frequency in the Eastern Carpathians, Curvature and Moldavian Subcarpathians (Mihu-Pintilie, 2018;
Romanescu et al., 2012, 2013). Usually, landslide-dammed lakes have a small size and a short lifespan. This is
the reason why in the romanian dedicated literature are mentions only a few examples: Betis L. (Maramures
Mts.), Black L. (Buzau Mts.), Balatau L. (Ciuc Mts.), Bolatau and Iezer (Obcina Feredeului Mts.), Bolatau L.
(Curvature Mts.), Green L. (Curvature Subcarpathians), Devil’s L. (Nera Mts.), Izvorul Magurii and Taul
Zanelor (Bargau Mts.), Cuejdel L. (Stanisoarei Mts.), Red L. (Hasmas Mts.) and Pond of God (Moldavian
Plain) (Romanescu et al., 2013; Mihu-Pintilie, 2018) (Figure 1). In reality, the number of landslide-dammed
lakes it is much higher but due to their relative isolation in uninhabited areas, without causing damage for
human society, their inventory is incomplete (Mihu-Pintilie, 2018; Mihu-Pintilie et al., 2014a,b,c, 2016).
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Figure 1. a. Geographic location of the Pond of God on the territory of Romania; b. DEM around the
landslide-dammed lake in 2015

The landslide-dammed lakes in Romania have been studied mainly by geologists, geomorphologists
and geophysicists, and less by researchers in other fields (Mihu-Pintilie, 2018; Romanescu et al., 2013). In
these study, until 2012 shown that the Red Lake is the largest natural dam lake which did not failed
(Romanescu et al., 2013). After this year, our new topographic and bathymetric measurements indicate that in
presents time, the Cuejdel Lake is the biggest lacustrine basin formed by an landslide in Carpathians Mts.
(Mihu-Pintilie, 2018; Mihu-Pintilie et al., 2014a,b, 2016). The Red Lake seems to be the oldest, as it was
formed in 1837, and Cuejdel Lake is the youngest with two formation stage: in 1978, when a small lake
appeared and in 1991, when a big landslide occurred and the landslide body totally blocked the valley (Mihu-
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Pintilie et al., 2016; Romanescu et al., 2013). However, the recent investigations carried out at the level of the
limnographic landscape in the NE Romania indicate that the largest landslide-dammed lake is the Pond of God
from Moldavian Plain (Puturosu hydrographic basin). The genesis of this lake has been difficult to establish so
far because the landslide and the natural dam area were hydro-technically consolidated in the ‘90. The main
objective of this study is to mention and describe for the first time in the national and international limnological
literature the genesis and evolution of the largest landslide-dammed lake on the territory of Romania which did
not failed.

2. REGIONAL SETTING

Puturosu stream is a left tributary of Jijia River, which drains the central part of Moldavian Plain
(Jijia Plain) from the northeast of Moldavian Plateau. The total area of the catchment is 27.04 km?, maximum
altitude is 220.5 m, lowest altitude is 41.5 m and the length of water course is 11.41 km. The Pond of God
was formed in 1971 by a large landslide-dam in the upper part of the catchment basin (47°24°02” N /
27°23°45” E). On the left, its tributaries are the creeks of Puturosu, Silistea, Caraiman and Suha, while on the
right Valea Satului and Patragcu. The distance from the Pond of God landslide-dam to the confluence of
Puturosu creek with Jijia River is 5.8 km. In the upstream sector of the lake (hortheast part), there is the
Vilcele and Borsa settlememnts, while the downstream sector includes the locality of Mihail Kogélniceanu
(Tasi County). The name of the lake was attributed by the locals, meaning the pond created by God, thus
attesting the formation through a natural process of the lacustrine basin (Figure 1).

3. METHODS AND TECHNIQUES

Two sets of data were used to mapping the lake surface and landslide-dam area. The first set of data
consisted in the digitization of the aquatic surface using old topographic maps: the basic map, called ,,Plan
Director de Tragere” — Ed. 1957 (Figure 2a) and Topographic map (1:25,000) — Ed. 1975 (Figure 2b). In this
way the initial landscape of the Puturosu valley and the moment of formation of the Pond of God in 1971
were identified. The second set of data consisted in generating the digital elevation model (DEM — Ed. 2015)
corresponding to the current water surface and to the landslide-dam which occurred the Puturosu valley. This
was done by spatial processing in GIS software (ArcGIS 10.2) of LiDAR files with the .tiff extension,
achieved within the national project SMIS-CSNR No0.17945: Lucrari pentru reducerea riscului la inundatii
in bazinul hidrografic Prut-Bdrlad de catre ANAR — Administratia Bazinala de Apa Prut-Barlad. To join the
LiDAR files a geodatabase and a raster dataset was created. A DEM with a resolution of 0.5 m / pixel
resulted, which was filtered using flow direction, sink and fill tools to reduce the errors generated by uniting
the .tiff files (Figure 2c¢). The resulting maps indicate the key stages of the landscape dynamics in the middle
section of the Puturosu basin, during the last 58 years, as well as genesis and evolution of landslide-dammed
lake, currently known as Pond of God.

4. RESULTS AND DISCUSSION
4.1. Morphometric parmeters of landslide-dam area

According to the field investigation and following talks with the locals, the landslide that blocked the
Puturosu valley occurred on the western slope of Puturos Hill (162.9 m) in the summer of 1971. The main
triggering factor of gravitational processes was cumulative precipitation from June to August (Figure 3a). The
landslide scarp occurred in the altitude range (H2) 145 m — (H1)157.5 m (area of source rock mass 6.90 10*m?)
and affected an total area of 56.88 10*m? on a length of (L) 503.5 m. The difference between elevation of
distal limit of debris (H3 — 67.5 m) and elevation of top of source rock mass (H1) is 90 m. The
Fahrboschung (tan! H/L) parameter is 10.09°, a value specific to medium-sized landslides in the Moldavian
Plateau (Table 1; Figure 3b).

In the present time, the natural dam is made up of compact clays and terrigenous sediment, covered
with plantations of shrubs and forest vegetation to stabilize the slopes. The depth of the diluvium does not
exceed 8 m but the considerable length of the dam (L — 925 m) has led to the accumulation of water and
maintenance of the lake in time. In the 90's, a small artificial barrage was built in the output area to manage
the water resource. Currently, the construction is partially clogged and the mechanism is inoperative. For this
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reason, water flow on the surface of the natural dam through a lateral breach. The folood-plain downstream
of the lake is entirely covered by hydrographic vegetation, the wetland having continuity up to the
confluence with the Jijia River (Table 1; Figure 3b).
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Figure 2. The genesis of the Pond of God: a. The wetland area in the upper basin of Puturosu stream in 1957
(Planurile Directoare de Tragere — Sheets 48761 and 48771); b. The lake extended in 1975, four years after
formation (Topographic map, 1:25,000 — Sheets L-35-019-D-b and L-35-019-D-d); c. The lake extend in the
present time (2015)

4.2. Morpho-bathymetric parameters of lacustrine basin

According to the measurements made within the national project SMIS-CSNR No0.17945 (LiDAR
data) in 2015 the elevation of the lake mirror is at 77.5 m and the area of water (A) is 38.86 10*m?2. From this
point of view, the Pond of God is the largest landslide-dammed lake in Romania, much larger than Cuejdel
Lake (A — 13.85 10*m?) from Stanisoarei Mts. or Red Lake (12.1 10*m?) from Hasmas Mts. The lacustrine
basin surface (A/cosa) is 39.62 10*m? and corresponds to the surface of the initial valley, characterized by a
low longitudinal slope and steep banks. The lenght of lake (L) is more than 2.2 km, the average width (Wavg)
is 170.7 m and the maximum width (Wmax) is of 280 m. Form coefficient (AXmin/AXmax) it's just 0.14
indicating an elongated shape of the water surface. The perimeter of pond (P) is of 5.2 km and develop one
sinuosity coefficient (P/+/4) of 4.8. In general, morphometric parameters of the Pond of God are specific to
the natural dam lakes, with an asymmetrical longitudinal profile, the elongated shape along the flooded
valleys and a subunit shape coefficient. The only known bathymetric parameters were: max. depth (Hmax) —
3.8, water volume - 147.63 10*m3, avg. depth (Hag=V/A) — 2.5 m and volume coefficient (3Havg/Hmax) — 1.97
(Table 2; Figure 4).
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Table 1. Summary parameters for landslide-dam that formed the Pond of God (year 2015)

Parameters of landslide-dam

Landslide-dammed lake

Pond of God

Date of occurrencce

Geographic coordinate (lat. / long.)
Location in Romania

River basin

Trigger

Landslide type

Elevation of top of source rock mass (H1)
Elevation of base of source rock mass (H2)
Area of source rock mass

Elevation of distal limit of debris (H3)
Avrea of debris

Horizontal distance between Hland H3 (L)
Vertical height of path (H =H1-H3)

H/L

Fahrboschung (tan™ H/L)

Dam type”

Dam materials

Dam height (Hdam)

Dam lenght (Lgam)

Dam width (Wgam)

Dam volume (Vgam)

References

1971

47°23'51"'N / 27°23'53"E
Moldavian Plain (Jijia Plain)
Puturosu R.

Rainfall (?)

Slide

157.5m

145m

6.90 10°m?

67.5m

56.88 10*m?

503.5m

90 m

0.178

10.09°

Avalanches slides

Clay

8m

925m

122 m

Mihu-Pintilie (2018)

Table 2. Morpho-bathymetric parameters of Pond of God lacustrine basins (year 2015)

Morpho-bathymetric parameters

Lacustrine basin

Pond of God
Elevation of lake mirror 77.5m
Area of lake mirror (A) 38.86 10*m?
Lacustrine basin surface (A/cosa) 39.62 10*m?
Lenght (L=A/Way) 2,276 m
Avg. width (Wag=A/L) 170.7 m
Max. width (Wimax) 280.9m
Major axis (AXmax) 2,244 m
Small axis (AXmin) 328 m
Form coefficient (AXmin/ AXmax) 0.14
Perimeter length (P) 5,278 m
Sinuosity coefficient (P/+/mA) 4.78
Volume (V) 147.63 10°m?
Avg. depth (Hag=V/A) 25m
Max. depth (Hmax) 3.8
Volume coefficient (3Havg/Hmax) 1.97

References

Mihu-Pintilie (2018)
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Figure 3. The Pond of God in 2015: a. Shaded relief around the landslide-dammed lake (DEM made using
LiDAR technology); b. Detail on landslide-dam area.

4. CONCLUSIONS

Most of the landslide-dammed lakes is formed in mountain areas. On the Romania territory, the East
Flysch Carpathians represent a typical European landslide region. Some natural lakes are formed here by
landslide processes, with the highest frequency in the Eastern Carpathians, Curvature and Moldavian
Subcarpathians. The main natural dam lakes which did not fail ar Cuejdel and Red lakes. However, the recent
investigations carried out at the level of the limnographic landscape in the Moldavian Plain indicate that the
largest landslide-dammed lake on the Romania territory is the Pond of God: surface — 38.86 10*“m?; volume —
1,476,300 m3; max. depth — 3.8 m. Because the genesis of this lake has been difficult to establish so far, in this
study is mentioned and describe for the first time in the national and international limnological literature the
genesis, evolution and the morpho-bathymetric parameters of the lacustrine basin and landslide-dam area.
(Table 3).
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landslide-dam area
l man-made dam

Figure 4. Different views on the middle, upper and landslide-dam area of lacustrine basin in the summer of
2017

Table 3. Well-documented historical landslide dams and morphological parameters of the main natural dam
lakes formed on the Romanian territory (Mihu-Pintilie, 2018)

Lak Ri Relief uni Lake

aKe name er eliet unit Surface [10°m?] Volume [m®] H max. [m]
Balatdu Trotus Ciuc Mts. 4.50 - 3.0
Balatau-Ponoare ~ Cuejdel Stanisoarei Mts. 0.25 5,900 7.9
Betis Ampoi Maramures Mts. 2.00 - 9.0
Black L. Buzau Buzau Mts. 1.6 - 5
Blue L. Cuejdel Stanisoarei Mts. 0.1 - 4
Bolatau Sadova Obcina Feredeului 0.25 - 5.2
Bolatau Zabala Curvature Carp. - - -
Bolitau Zabala Curvature Carp. 7.00 - 3.5
Cuejdel Cuejdel Stanisoarei Mts. 13.95 925,347 16.5
Constellation L. Cuejdel Stanisoarei Mts. 0.34 6,541 4.3
Devil’s L. Nera Nera Mts. - - 9.3
Green L. Susita Curvature Subcarp. 0.5 - 4
lezer Sadova Obcina Feredeului 0.75 31,414 4.3
Izvorul Méagurii llva Bargau Mts. 0.2 - 2.0
Mocearu Buzau Buzau Mts. 7.00 - 8.0
Red L. Bicaz Hasmas Mts. 12.1 721,404 10.5
The Pond of God Puturosu Moldavian Plain 38.86 1,476,300 3.8
Taul Zanelor Colibita Bargau Mts. 0.3 - 4.0
Veselaru Bistrita Moldavian Subcarp. 0.5 - 5

tributary

ACKNOWLEDGEMENTS

Our thanks go to the Geo-archaeology Laboratory within the Faculty of Geography and Geology, Alexandru
loan Cuza University of lasi, which provided the equipment and made the processing of the data.

92



REFERENCES

Alexandrowicz S.W., Alexandrowicz Z., (1999), Recurrent Holocene landslides: a case study of the Krynica
landslide in the Polish Carpathians, The Holocene, 9: 91-99.

Baron 1., Cilek V., Krejéi O., Melichar R., Hubatka F., (2004), Structure and dynamics of deep seated slope
failures in the Magura Flysch Nappe, Outer Western Carpathians (Czech Republic), Natural Hazards
and Earth System Science, 4: 549-562.

Borowiak D., (2014), Optical properties of Polish lakes: the Secchi disc transparency, Limnological
Review, 14(3): 131-144. Doi 10.1515/limre-2015-0003.

Bretcan P., (2007), Complexul lacustru Razim-Sinoie. Studiu de limnologie, Editura Transversal, Targoviste.

Costa J.E., Schuster R.L., (1988), The formation and failure of natural dams. Geol. Soc. Am. Bull. 100, pp.
1054-1068.

Costa J.E., Schuster R.L., (1991), Documented Historical Landslide Dams From Around the World. U.S.
Geological Survey Open-file Report 91-239, pp. 486.

Cudowski A., Gorniak A.S., Hryniewicka M., (2013), Boron and manganese fractions in dystrophic lake
waters (Wigry National Park, NE Poland), Limnological Review, 13(2): 79-86.

Cui P., Zhou G.D., Zhu X.H., Zhang J.Q., (2013) Scale amplification of natural debris flows caused by
cascading landslide dam failures. Geomorphology, 182: 173-189.

Dai F.C., Lee C.F., Deng J.H., Tham L.G., (2005), The 1786 earthquake-triggered landslide dams and
subsequent dam-break flood on the Dadu River, southwestern China, Geomorphology, 65: 205-221.
Delaney K.B., Evans, S.G., (2015), The 2000 Yigong landslide (Tibetan Plateau), rockslide-dammed lake
and outburst flood: Review, remote sensing analysis, and process modelling, Geomorphology, 246:

377-393.

Dong J-J., Tung Y-H., Chen C-C., Liao J-J., Pan Y-W., (2009), Discriminant analysis of the geomorphic
characteristics and stability of landslide dams, Geomorphology, 110: 162-171.

Evans S.G., (2006), The formation and failure of landslide dams: an approach to risk assessment, Ital. J.
Eng. Geol. Environ. Spec. Issue 1: 15-19.

Evans S.G., Delaney K.B., Hermanns R.L., Strom A.L., Scarascia-Mugnozza G., (2011), The formation and
behaviour of natural and artificial rockslide dams; implications for engineering performance and
hazard management. In: Evans S.G., et al. (Eds.), Natural and Artificial Rockslide Dams. Lecture Notes
in the Earth Sciences vol. 133. Springer, Heidelburg, pp. 1-75.

Fan X., van Westen C.J., Korup O., Gérim T., Xu Q., Dai F., Huang R., Wang G., (2012a), Transient water
and sediment storage of the decaying landslide dams induced by the 2008 Wenchuan earthquake,
China, Geomorphology, 171-172: 58-68.

Fan X., van Westen C.J., Xu Q., Gorum T., Dai F., (2012b), Analysis of landslide dams induced by the 2008
Wenchuan earthquake, J. Asian Earth Sci., 57:25-37.

Gadzinowska J., (2013), Plankton communities in oxbow lakes of the River Vistula (Oswiecim Basin) with
bottom sediments heterogenously contamineted with heavy metals, Limnological Review, 13(2): 93-104.

Gastescu P., (1971), Lacurile din Romania, Editura Academiei R.S. Romania, Bucuresti.

Hradecky J., Panek T., (2008), Deep-seated gravitational slope deformations and their influence on
consequent mass movements (case studies from the highest part of the Czech Carpathians), Natural
Hazards, 45: 235-253.

Huss M., Bauder A., Werder M., Funk M., Hock R., (2007), Glacier-dammed lake outburst events of
Gornersee, Switzerland, Journal of Glaciology, 53(181): 189-200.

Korup O., (2012), Earth's portfolio of extreme sediment transport events. Earth Sci. Rev., 112: 115-125.

Korup O., Wang G., (2014), Multiple Landslide-damming Episodes. In: Davies T., Shroder J.F. (Eds.),
Landslide Hazards, Risks, and Disasters. Elsevier, pp. 241-262.

Li T., Schuster R.L., Wu J., (1986), Landslide dams in south—central China. In: Shuster RL (ed) Landslide
dams—Processes, Risk, and Migitation, American Society of Civil Engineers, Geotechnical Special
Publication, 3: 146-162.

Marszelewski W., Dembowska E.A., Napiorkowski P., Solarczyk A., (2017), Understanding Abiotic and
Biotic Conditions in Post-Mining Pit Lakes for Efficient Management: A Case Study (Poland), Mine
Water and the Environment, 36(3): 418-428.

Mihu-Pintilie A., Romanescu G., Stoleriu C.C., Stoleriu O.M., (2014a), Ecological features and
conservation proposal for the largest natural dam lake in the Romanian Carpathians - Cuejdel Lake,
International Journal of Conservation Science, 5(2): 243-252.

93


https://link.springer.com/journal/10230
https://link.springer.com/journal/10230

Mihu-Pintilie A., Romanescu Gh., Stoleriu C., (2014b), The seasonal changes of the temperature, pH and
dissolved oxygen in the Cuejdel Lake, Romania, Carpathian Journal of Earth and Environmental
Sciences, B.M., 9(2): 113-123.

Mihu-Pintilie A., Romanescu G., Stoleriu C.C., Nicu I.C., Asandulesei A., Schmaltz E., (2014c), Natural
dam lakes from Cuejdiu watershed (Stanisoarei mountains) - Non-invasive methods used for
bathymetric maps, In: Water resources and wetlands - Conference Proceedings, Ed.: P. Gastescu, W.
Marszelewski, P. Bretcan, Tulcea, 2014, 3: 130-137.

Mihu-Pintilie A., Asandulesei A., Nicu I.C., Stoleriu C.C., Romanescu G., (2016), Using GPR for assessing
the volume of sediments from the largest natural dam lake of the Eastern Carpathians: Cuejdel Lake,
Romania, Environmental Earth Sciences, 75(8): 710.

Mihu-Pintilie A., (2018), Natural dam lake Cuejdel in the Stanisoarei Mountains, Eastern Carpathians. An
limnogeographical study, Springer, pp. 245.

Péanek T., Hradecky J., Smolkova V., Silhan K., Minar J., Zernitskaya V., (2010), The largest prehistoric
landslide in northwestern Slovakia: Chronological constraints of the Kykula long-runout landslide and
related dammed lakes, Geomorphology, 120: 233-247.

Pasztaleniec A., Karpowicz M., Strzalek M., (2013), The influence of habitat conditions on the plankton in
the Biale oxbow lake (Nadbuzanski Landscape Park), Limnological Review, 13(1): 43-50.

Peng M., Zhang L.M., (2012), Breaching parameters of landslide dams, Landslides 9: 13-31.

Romanescu G., (2009), Trophicity of lacustrine waters (lacustrine wetlands) on the territory of Romania,
Lakes, reservoirs and ponds, 3: 62—72.

Romanescu G., Stoleriu C.C., Lupascu A., (2012), Biogeochemistry of wetlands in barrage Lacul Rosu
catchment (Haghimas - Eastern Carpathian, Environmental Engineering and Management Journal,
11(9): 1627-1637.

Romanescu G., Stoleriu C., Enea A., (2013), Limnology of the Red Lake, Romania. An interdisciplinary
study, Springer, pp. 234.

Romanescu G., Stoleriu C.C., (2014), Seasonal variation of temperature, pH, and dissolved oxygen
concentration in Lake Rosu, Romania. Clean - Soil, Air, Water, 42(3): 236-242.

Romanescu G., Mihu-Pintilie A., Trifanov C, Stoleriu C.C., (2018), The variations of physico-chemical
parameters during summer in Lake Erenciuc from the Danube Delta (Romania), Limnological Review,
18(1): 21-29. DOI 10.2478/limre-2018-0003.

Safran E.B., O'Connor J.E., Ely L.L., House P.K., Grant G., Harrityf K., Croall K., Jones E., (2015), Plugs or
flood-makers? The unstable landslide dams of eastern Oregon, Geomorphology, 248: 237-251.

Schneider J.F., Gruber F.E., Mergili M., (2013), Recent cases and geomorphic evidence of landslide-
dammed lakes and related hazards in the mountains of Central Asia. In: Margottini C., Canuti P., Sassa
K. (Eds.), Landslide Science and Practice. Risk Assessment, Management and Mitigation vol. 6.
Springer, pp. 57-64.

Schuster R., Evans S.G., (2011), Engineering Measures for the Hazard Reduction of Landslide Dams. In:
Evans S.G., Hermanns R.L., Strom A., Scarascia-Mugnozza G., (eds): Natural and artificial rockslide
dams. Lecture Notes in Earth Sciences 133, Springer—Heidelberg, pp. 77-100.

Stoleriu C.C., Stoleriu O., Mihu-Pintilie A., (2014), Scientific and tourist value of natural dam lakes in the
Carpathian Mountains (Romania). Case study: Red, Cuejdel and lezerul Sadovei Lakes. In: SGEM—
Proceedings of the 14th International Multidisciplinary Scientific Geoconferences—Ecology and
Environmental Protection, 14(2): 625-632.

Turk G., Bertalan L., Balazs B., Baranyai E.F., Szab0 S., (2016), Process of overturning due to a floodwave
in an oxbow lake of Tisza river, Carpathian Journal of Earth and Environmental Sciences, 11(1): 255-
264.

Wang G., Furuya G., Zhang F., Doi I., Watanabe W., Wakai A., Marui H., (2016), Layered internal structure
and breaching risk assessment of the Higashi-Takezawa landslide dam in Niigata, Japan,
Geomorphology, 267: 48-58.

94



