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Main points on the Bremerhaven map. Please, find interactive version here. 

The map was created using Google Maps application. 

https://drive.google.com/open?id=1L87IUX9qoo8OJy0nNLeMP2LJWfA&usp=sharing
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7-9 of  December, 2016 

Building D, Hºrsaal  

  

  http://www.awi.de/ueber-uns/standorte/bremerhaven.html 

 Building F, Glashaus 

 

 

 

 

 

http://www.awi.de/ueber-uns/standorte/bremerhaven.html 

Strandhalle Restaurant  

 

 

 

 

 

 

 

http://www.strandhalle-bremerhaven.de/ 

 

 

To enter building F, please, use 

the door directly leading to 

Glashaus, it will be open for you 

(see the picture above). 

Picture is taken from http://www.pages-

igbp.org/download/docs/working_groups/sip/sip3_bremerha

ven_circular2.pdf 

 

To enter building D just ring 

the doorbell and porter will open 

you the door. The guided tour 

around AWI will start in the foyer 

of building D. 
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Time Presentation Speaker 
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12.15-12.30 Opening remarks 

12.30-13.00 

From fresh to marine waters: 

characterization and fate of dissolved 

organic matter in the Lena River Delta 

Region, Siberia 

Rafael Gon­alves-Araujo, 

Alf red-Wegener-Institute 

13.00-13.55 Lunch 

14.00-16.00 Guided tour around AWI  

A
W

I,
 F

, 
G

la
s
h

a
u
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16.15-16.30 Coffee pause 

16.30-17.00 

Transport of dissolved and particulate 

matter in the Siberian shelf seas: the role 

of fast ice 

Jens Holemann, 

Alfred-Wegener-Institute 

17.00-17.25 
Radiation Budget in the Shelf Areas 

of the Laptev Sea 

Sebastian Hellmann, 

Alfred-Wegener-Institute 

17.25-17.45 Beginning of  the project discussion (LenaDNM continuation)  

17.45-18.00 

Good example of possible collaboration: 

'Thumbs up: How to get a hitch-hike 

on the transpolar highway' 

Hauke Flores,  

Alfred-Wegener-Institute 

18.00-18.40 Soup/Discussion 
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08.12 
Time Presentation Speaker 
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9.00-9.20 Coffee pause, presentation uploading, poster hanging 

9.20-9.55 

Isotopic and compositional analyses of 

DOM and POM collected in the Lena 

Delta between May and August 2014 

Gesine Mollenhauer, 

Alfred-Wegener-Institute 

9.55-10.25 

Conservative or Reactive? Permafrost-

derived organic matter in the Lena River 

Delta 

Boris Koch,  

Alfred-Wegener-Institute 

10.25-10.45 

Features and evaluations of spatial and 

temporal variability of water, sediment 

and heat runoff in the Lena River delta 

Denis Aibulatov, 

Lomonosov Moscow State 

University 

10.45-11.00 Coffee pause 

11.00-11.25 

The water temperature characteristics 

of the Lena River at basin outlet in 

the summer period and modelling efforts 

in the area 

Vera Fofonova,  

Alfred-Wegener-Institute 

11.25-11.50 
Hydrological data and field observations 

in the Lena River Delta 

Antonina Chetverova, 

Arctic and Antarctic 

Research Institute 

11.50-12.20 
Long-term geo-runoff components 

changes in Russian Arctic rivers 

Alexander Georgiadi, 

Institute of Geography 

Russian Academy of 

Sciences 

12.20-13.20  Lunch 

13.20-13.55 
Hydrographic variability and ecosystem 

implications for the Laptev Sea 

Markus Janout, 

Alfred-Wegener-Institute 

13.55-14.25 
Tidal and wind impacts on a Lena River 

plume spreading  

Vera Fofonova, 

Alfred-Wegener-Institute 

14.25-14.55 
SAR observations of internal solitary 

waves in the Laptev Sea 

Igor Kozlov,  

Russian State 

Hydrometeorological 

University 

14.55-15.15 Coffee pause 

15.15-15.50 
Modeling the longȤterm and interannual 

variability of the East Siberian Shelf 

hydrography 

Elena Golubeva,  

Institute of Computational 

Mathematics and 

Mathematical Geophysics 

SB RAS 
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15.50-16.25 

Effects of tides and inter-annual 

variability of river runoff on the shelf -

deep ocean exchange in the Arctic  Seas 

Maria Luneva, 

National Oceanography 

Centre Liverpool 

16.25-16.40 Coffee pause 

16.40-17.15 

Use  of satellite observations for 

monitoring of variability of fronts, 

submesoscale eddies and internal waves 

in the Russian Arctic seas 

Dmitry  Romanenkov,  

P.P. Shirshov Institute of 

Oceanology 

17.15-17.45 

Investigating the Arctic biogeochemistry 

and biodiversity during the period 

of rapid change based on modelling and 

satellite retrievals 

Svetlana Losa, 

Alfred-Wegener-Institute 

17.45-18.30 Poster session 

19.00-.... Workshop dinner 

 

WWoorr kksshhoopp  ddiinnnneerr   

The workshop dinner will take place 8th of Dec at 19.00 in the Strandhalle 

Restaurant, Hermann-Henrich-Meier-StraÇe 1, 27568 Bremerhaven.  
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Place 

09.12 
Time Presentation Speaker 
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8.45-9.00 Coffee pause 

9.00-9.25 AWI-CM, local refinement and climate 
Dmitry Sidorenko, 

 Alfred-Wegener-Institute 

9.25-9.50 FESOM_coastal 
Vera Fofonova, 

 Alfred-Wegener-Institute 

9.50-10.15 
The Discontinuous Galerkin method for 

coastal ocean modeling 

Balthasar Reuter, 

Friedrich-Alexander-

University Erlangen-

N¿rnberg 

10.15-10.35 
A high resolution Pan Arctic 

biogeochemical model 

Vibe Schourup-Kristensen, 

Alfred-Wegener-Institute 

10.35-10.55 ʉoffee pause  

10.55-12.55 Discussion: 'East Siberian Shelf Research Unit ' 

12.55-13.40 Lunch 

Informal program 

 

 

 

PPuubbll iiccaatt iioonn  ooff   tthhee  aabbssttrr aaccttss  
The abstracts will be published on the AWI web site and Zenodo portal. 

  

  

QQuueesstt iioonnss??  
Please, write (vera.fofonova@awi.de) or call (+491773139758) to Vera Fofonova. 
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11 Abstracts 

From fresh to marine waters: characterization and fate of dissolved organic matter in the Lena 

River Delta Region, Siberia 

 

wΦ DƻƴœŀƭǾŜǎ-Araujo1, C. Stedmon2, B. Heim1, I. Dubinenkov1, A. Kraberg1, D. Moiseev3, A. Bracher1,4 
1 AWI, 2 DTU-Aqua, 3MMBI,4IUP-Uni Bremen 

 

Connectivity between the terrestrial and marine environment in the Artic is changing as a result 

of climate change, influencing both freshwater budgets, and the supply of carbon to the sea. This study 

characterizes the optical properties of dissolved organic matter (DOM) within the Lena Delta region and 

evaluates the behavior of DOM across the fresh water-marine gradient. Six fluorescent components (four 

humic-like; one marine humic-like; one protein-like) were identified by Parallel Factor Analysis (PARAFAC) 

with a clear dominance of allochthonous humic-like signals. Colored DOM (CDOM) and dissolved organic 

carbon (DOC) were highly correlated and had their distribution coupled with hydrographical conditions. 

Higher DOM concentration and degree of humification were associated with the low salinity waters 

of the Lena River. Values decreased toward the higher salinity Laptev Sea shelf waters. Results demonstrate 

different responses of DOM mixing in relation to the vertical structure of the water column, as reflecting 

the hydrographical dynamics in the region. Two mixing curves for DOM were apparent. In surface waters 

above the pycnocline there was a sharper decrease in DOM concentration in relation to salinity indicating 

removal. In the bottom water layer the DOM decrease within salinity was less. We propose there is 

a removal of DOM occurring primarily at the surface layer, which is likely driven by photodegradation and 

flocculation. 

 

    

  



 

12 Abstracts 

Transport of dissolved and particulate matter in the Siberian shelf seas: the role of fast ice 

 

WΦ IǀƭŜƳŀƴƴ1, C. Wegner2 
1 AWI, 2 GEOMAR 

 

The Laptev Sea is ice covered from October to June. The ice regime of the Laptev Sea (LS) is 

characterized by a large seasonal and interannual variability in summer. Two main ice areas characterize 

the Laptev Sea during the ice-covered period: (1) the drifting pack ice in the northern part of the Laptev 

Sea. This ice is part of the transpolar drift system, which transports ice from the Siberian shelf seas towards 

Fram Strait, and (2) an immobile belt of fast ice that covers large areas of the southern LS. The fast ice can 

be further subdivided into nearshore bottomfast ice and landfast ice. The floating landfast ice covers much 

of the SE LS and in places extends more than 200 km out from the coast. Although fast ice only comprises 

a small fraction of overall Arctic sea ice extent, it is of particular importance for the coastal systems. 

In the Laptev Sea, fast ice plays a crucial role in the freshwater cycle of the ocean by storing freshwater 

in winter and releasing it in spring and summer. Based on stable-isotope data Eicken et al. (2005) estimated 

that one third to half of the annual freshwater discharge of the Lena is held in the land fast ice cover. 

A study of the variability of fast ice extent in the southeastern LS (Selyuzheonk et al., 2015) showed 

that, while the areal extent of the fast ice exhibits only small variability, the length of the fast ice season has 

undergone a decrease of 2.8 d*yr-1 during the observation period between 1999 and 2013. This was caused 

by a delay of fast ice formation in fall and a shortening of the period required for the breakup of fast ice. 

The pattern of fast ice retreat in July and the analysis of stable isotope data from four summer surveys 

in the LS also suggest a strong impact of river discharge on fast ice and sea-ice melting. 

A drawback of nearly all bio-geochemical studies in the LS is that they only included sampling during 

the summer month. The effect of sea ice formation on the fate and transport of dissolved organic matter 

(DOM) and particulate organic matter in the LS has not been adequately studied. Although DOM is 

incorporated to newly formed sea ice relatively more than inorganic solutes the overall effect is that DOM 

is expelled from the ice crystals and enriched in saline brine. A large proportion of this brine drains into 

the underlying water column while about 10% to 40% remain in the ice. High concentrations of DOC in 

bottom waters of the SE LS that are caused by the addition of DOC from brines (Alling et al., 2010) indicated 

that ice formation could also be a key process for the distribution of DOM on the LS shelf. Beside 

the formation of sea ice, also the melting of sea ice is important because it can dilute DOM in 

the underlying water column. In this context, the formation and melting of fast ice near the Lena Delta is of 

particular importance because of two reasons: up to half of the annual freshwater discharge of the Lena is 

stored in the fast ice cover east of the Lena Delta (Eicken et al., 2005), and the fast ice in this region melts 

simultaneously with the spring freshet of the Lena that discharges huge amounts of DOM to the eastern LS. 

The mixing of DOM rich river water with fast ice meltwater during the spring season has probably 

a substantial impact on the distribution of DOM. 

References 

Alling, V., et al. (2010): Nonconservative behavior of dissolved organic carbon across the Laptev and East 

Siberian seas, Global Biogeochem Cy, 24. 

Eicken, H., I. Dmitrenko, K. Tyshko, A. Darovskikh, W. Dierking, U. Blahak, J. Groves, and H. Kassens (2005): 

Zonation of the Laptev Sea landfast ice cover and its importance in a frozen estuary, Global Planet Change, 

48(1-3), 55-83. 

Selyuzhenok, V., T. Krumpen, A. Mahoney, M. Janout, and R. Gerdes (2015): Seasonal and interannual 

variability of fast ice extent in the southeastern Laptev Sea between 1999 and 2013, J Geophys Res-Oceans, 
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Radiation Budget in the Shelf Areas of the Laptev Sea 

 

S. Hellmann1, T. Dinter1,2Σ WΦ IǀƭŜƳŀƴƴ1,3, B. Heim1, V. Rozanov2, A. Bracher1,2 
1 AWI, 2 Institute of Environmental Physics, University of Bremen, 3Otto-Schmidt-Laboratory 

 

The Laptev Sea around the Lena River delta in northern Siberia is a very remote area that in-situ 

measurements are only sparsely available. Polar night and long-lasting ice coverage until the end of June 

makes it difficult to access the area all year round. Here satellite measurements of back-scattered radiation 

obtained with e.g. the sensor MERIS on-board Envisat satellite and derived inherent optical properties (IOP) 

may help to generate a time series of changing water constituents, e.g. chlorophyll and coloured organic 

matter which can be split further into coloured dissolved organic matter (CDOM) and suspended particles 

(SPM). However, large solar zenith angles and frequent cloud coverage in summer after ice break-off makes 

it challenging to investigate this region by remote sensing applications. Therefore for a first approximation 

coupled atmosphere-ocean radiative transfer modelling is a useful method to identify the feedback 

of changing environmental conditions which influence the composition and abundance of water 

ŎƻƴǎǘƛǘǳŜƴǘǎ ǘƻ ǘƘŜ ƻŎŜŀƴΩǎ  ǘƻ ǘƘŜ ǊŀŘƛŀǘƛƻƴ ōǳŘƎŜt in these remote areas. 

Within this study we investigate the influence of CDOM and SPM on the radiative heat transfer into 

the shelf regions of the Laptev Sea. As a first step we use the coupled atmosphere-ocean radiative transfer 

model SCIATRAN to assess the energy input into coastal waters of this region dependent on different 

concentrations of CDOM varying significantly for different times of the year. Low solar elevations and high 

absorption by water constituents in this area extremely reduces the light penetration depth in the water 

body. An increased absorption in the surface water leads to higher sea surface temperatures and a high 

energy release into the atmosphere often occurring in late autumn and consequently influences the ice 

development process. In the context of climate change and thawing of permafrost in Siberia the riverine 

input of those highly absorbing particles by Lena river may increase in the future. Therefore, a better 

understanding of these processes is necessary to predict possible future changes for that remote area. 
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Arctic river organic carbon export through the ice-free season: isotopic and compositional 

analyses of DOM and POM collected in the Lena Delta 

 

G. Mollenhauer1,2, M. Winterfeld1, L. Bodenstab2, C. M. aǀǊǘƘ3, B. Koch1Σ 9Φ {ŎƘŜŦǳǖ4, B. Heim1, J. Hefter1, 

A. Prokushkin5, J. Rethemeyer6 

1 AWI, 2University of Bremen, 3Stockholm University, 4MARUM center for marine environmental sciences, 
5Forest Research Institution, 6Cologne University 

 

Arctic rivers are known to export large quantities of carbon by discharge of dissolved and particulate 

organic matter, and in a warming and progressively moister Arctic, these exports may increase resulting 

in a reduction of continental carbon stocks in the region. In particular, mobilization of fossil carbon from 

terrestrial reservoirs, stored predominantly in Yedoma deposits, will result in a net carbon loss. Therefore, 

the radiocarbon (14C) contents of carbon exported via rivers are of great interest to understand the on-

going processes.  

 Recent work has shown that both particulate and dissolved organic matter exported through 

the Lena Delta into the Laptev Sea, consists of a complex mixture of material derived from multiple sources 

(e.g., Winterfeld et al., 2015, Dubinenkov et al., 2014). Organic matter derived from the different sources 

likely differs in its reactivity once released from the frozen deposits into the river waters. For example, it 

has been shown that ancient carbon is very rapidly respired, leading to predominantly modern 14C 

signatures of dissolved organic carbon (DOC) in Arctic river waters discharged to the ocean (Mann et al., 

2015).  

 Arctic rivers are characterized by highly variable discharge rates with a pronounced maximum 

during the spring freshet associated with highest concentrations of DOC and particulate organic carbon 

(POC). Most studies investigating the isotopic composition and quality of carbon exported by Arctic rivers, 

however, rely on samples taken in summer during base flow, which is due to the logistical challenges 

associated with sampling in the remote Siberian permafrost regions. Here we present a record of d13C and 

ҟ14C of DOC and POC collected between late May during the freshet and late August in the Lena Delta, and 

compare them with d13/ ŀƴŘ ҟ14C of DOC and POC sampled in central Siberia. The latter represent 

the hinterland of the large rivers, while the Lena Delta data are considered to contain an integrated signal 

of the watershed. The central Siberian POC is generally younger than the Lena Delta POC in spring. 

Throughout spring and summer, POC becomes progressively older in central Siberia, while an initial trend 

towards older values in the spring samples from the Lena Delta is reversed in summer, associated with 

a shift towards more depleted d13C values. We interpret these aging trends as reflecting progressive 

thawing throughout the ice-free season, resulting in mobilization of progressively older carbon from deeper 

thawed layers. The summer reversal indicates admixture of fresh organic matter, likely produced by aquatic 

organisms.  

 We furthermore analysed the biomarker composition of Lena Delta particulate organic matter 

collected in spring and summer. From spring to summer, we observe trends in abundance of individual leaf-

wax derived biomarkers indicating higher abundance of algal biomass in the summer particles. Trends in 

biomarkers associated with soil microbes suggest a shift in sources through the ice-free season. Similarly, 

the D/H ratio in long-chain alkanes differs markedly between the spring and summer samples, suggesting 

more southern-derived material to be present in the summer samples. Our data illustrate that considering 

the seasonal evolution of carbon discharge from Arctic rivers will be required to understand the underlying 

mechanisms and to predict future changes.  
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A lignin phenol-based assessment of the provenance of organic matter discharged from a large 

permafrost affected watershed (Lena River, Siberia) 

 

S. Trojahn1, M. Winterfeld1,2, J. Hefter2, S. Zubrzycki3, G. Mollenhauer 1,2 
1University of Bremen, 2AWI, 3Soil Science Institute, University of Hamburg 

 

Particulate organic matter (POM) discharged by rivers and deposited close to their mouth can be 

used to reconstruct paleoenvironmental conditions, as it is commonly assumed to record an integrated 

signal from the watershed. However, the particulate riverine load might be trapped in flood plains and 

the lower reaches of the rivers especially in large river systems with low topographic gradient. As a result, 

transport of particulate matter, specifically from the distal parts of the watershed, may be inefficient and 

regionally biased. Furthermore, the POM likely undergoes degradation during its transport from source 

to sink. Therefore, investigating the different organic matter (OM) sources within a watershed will improve 

our understanding of OM sources and transport in large river systems. The Lena River is one of these large 

ǊƛǾŜǊ ǎȅǎǘŜƳǎΦ ¢ƘŜ ŎŀǘŎƘƳŜƴǘ ǎǘǊŜǘŎƘŜǎ ŦǊƻƳ ƴŜŀǊ [ŀƪŜ .ŀƛƪŀƭ ŀǘ роϲb ǘƻ тмϲb ǿƘŜǊŜ ǘƘŜ [Ŝƴŀ ŘƛǎŎƘŀǊƎŜǎ 

into the Laptev Sea. The permafrost soils within this vast and climatically diverse catchment, which store 

huge amounts of OM, will most likely respond differently to climate warming and remobilize previously 

frozen OM with distinct properties speciŬc for the source vegetation and soil. The watershed can be 

broadly subdivided into two different biomes, arctic tundra and taiga (Amon et al., 2012). The relative 

contribution of these biomes to the total OM load of the river and its discharge to the ocean is not well 

understood.  

Lignin is the rigidifying component of terrestrial higher plants, and it consists of different phenolic 

units. Its most important components are vanillic, syringic, and cinnamic units distributed in specific 

different proportions among the gymnosperm and angiosperm plant tissues. The Cinnamyl/Vanillyl (C/V) 

and syringyl/vanillyl (S/V) ratios allow to distinguish different vegetation sources, such as woody and non-

woody tissues as well as gymnosperm and angiosperm tissues (Hedges et al., 1982). 

Previous analyses of surface sediments and sediment samples of the tundra zone have shown that 

the C/V and S/V ratios clearly depict the catchment vegetation characteristics of the Lena River (Winterfeld 

et al., 2015). However, suspended particulate matter of surface water samples, taken in highly dynamic 

systems like the Lena River delta, can only provide very local snapshots of the suspended matter 

properties. Furthermore, it has been shown that substantial amounts of sedimentary organic matter in the 

Buor Khaya Bay originates from Lena River catchment. 

Lƴ ǘƘƛǎ ǎǘǳŘȅ ǿŜ ǇǊŜǎŜƴǘ ǘƘŜ ƭƛƎƴƛƴ ǇƘŜƴƻƭ ŎƻƳǇƻǎƛǘƛƻƴ ƛƴ ŘƛŦŦŜǊŜƴǘ ƎǊŀƛƴ ǎƛȊŜ ŦǊŀŎǘƛƻƴǎ όōǳƭƪΣ ғсоҡƳ 

ŀƴŘ соҡƳ-2mm), compared with bulk lignin contents, of six soil samples from a latitudinal transect along 

ǘƘŜ ǊƛǾŜǊ όсуϲb ǘƻ тнϲbύ Ǉƭǳǎ ƻƴŜ ǎŀƳǇƭŜ ƴŜŀǊ ǘƘŜ Ŏƛǘȅ ƻŦ ¸ŀƪǳǘǎƪ όсоϲbύΣ ŀƴŘ ŦƛǾŜ ƳŀǊƛƴŜ ǎǳǊŦŀŎŜ ǎŜŘƛƳŜƴǘǎ 

όтмϲb ǘƻ тоϲbύ ŎƻƭƭŜŎǘŜŘ ƻŦŦ ǘƘŜ .ȅƪƻǾǎƪŀȅŀ ŀƴŘ ǘƘŜ {ŀǊŘŀƪǎƘƻ-Trofimovskaya channel systems of the Lena 

Delta. Estimating the relative OM contributions from tundra and taiga vegetation to the coastal sediments 

will be improved based on the latitudinal transect of soil samples refining the end-member values 

for the respective biomes. Assuming differential transport and, as a result, degradation during transport 

of the different grain size classes, the grain-size-fraction-specific lignin phenol compositions can be used to 

understand which of these fractions is reflected in the marine sediments, and if and how the lignin phenol 

composition changes from source to sink.  
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Reactivity and mobilization of permafrost-derived organic matter along the Lena River Delta ς 

Laptev Sea transition 

 

B.P. Koch1, I. Dubinenkov1 
1 AWI 

 

The impact of global warming on the organic carbon budgets in permafrost systems are not well 

constrained. Changes in organic carbon fluxes caused by permafrost thaw are dependent on microbial 

activity, coastal erosion, mobilization of organic matter by increased porewater fluxes, and the inherent 

chemical stability of organic matter in permafrost soils. Here we aim at the identification and molecular 

characterization of active and inactive dissolved organic matter (DOM) components within the river-ocean 

transition. We studied four transects in the coastal Laptev Sea characterized by steep physico-chemical 

gradients. Molecular information on solid-phase extracted DOM was derived from ultrahigh resolution 

mass spectrometry. Changes of the chemical composition with salinity were used as a measure for DOM 

reactivity. Although changes of dissolved organic carbon (DOC) in the estuary suggested conservative 

mixing, only 27% of the identified molecular formulas behaved conservatively, 32% were moderately 

affected, and 41% were actively involved in estuarine processes. Surprisingly, the molecular complexity 

in the DOM samples increased with growing marine influence and the average elemental composition 

(i.e. relative contribution of organic nitrogen and oxygen compounds) changed significantly with increasing 

salinity. These chemical changes were consistent with the results of a 20-day microbial incubation 

experiment, during which more than half of the permafrost-derived DOC was mineralized. We conclude 

that, although the DOC gradient in the estuary suggests conservative behavior, terrestrial DOM is 

substantially affected by estuarine processes which in turn also impact organic carbon budgets in the Lena 

Delta. 
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Features and evaluations of spatial and temporal variability of water, sediment and heat runoff 

in the Lena River delta 

 

N. Alexeevsky1, D. Magritsky1, D. Aibulatov1, A. Gorelkin2 
1Lomonosov MSU, 2Engineering,GEO 

 

In the last 30-40 years, the water runoff, sediment yield and heat flux of the Lena River have 

undergone significant changes due to, mainly, climatic factors (Fig. 1, 2, 3). Features of hydrological changes 

on the marine edge of the Lena River Delta are slightly different than in the river. The reason is 

the transformation of runoff in the large and multi-branched delta. New data and methods allowed not 

only to clarify the values of water flow, suspended sediments and heat runoff at the closing gauge 

of the Lena (gauge Kyusyur), but also to estimate the river runoff into the sea (Table 1). Features of long-

term and annual fluctuations of water flow, sediment yield and heat flux of the Lena River, their causes 

have been studied in detail. The role of anthropogenic factors was evaluated. New data about the current 

distribution of water flow and suspended sediments between the main deltaic branches, its long-term 

changes, about character of the flooding the upper part of the Lena River delta during spring flood are 

listed in the report (Fig. 4). The analysis of the accuracy of the stationary hydrological observation data was 

performed. The possibilities of satellite imagery to study changes in temperature and turbidity of water 

in the river mouths are shown. The studies were performed due to RSF (No.14-37-0038). 

 

  

Figure 1. Long-term changes of annual water runoff (a) and runoff of winter low-water season (b) of the 

Lena river and its tributaries. 1 ς gauge Kyusyur (Lower Lena), 2 ς difference-integral curve of annual water 

runoff (Kyusyur, Lena riv.; right axis), 3 ς linear trend, 4 ς gauge Tabaga (Middle Lena), 5 ς gauge 

Verkhoyanskiy Perevoz (Aldan Riv.), 6 ς gauge Khatyryk-Homo(Vilyuy Riv.) 

 
 

  

Figure 2. Long-term changes of sediment yield of the Lower Lena (gauge Kyusyur). 1 ς annual sediment 

yield, 2 ς snow-melt flood season sediment yield, 3 ς summer-autumn season sediment yield, 4 ς

 the squares show the years, for which the data has been restored 
 


