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Abbreviations 
 

DEM        Digital Elevation Model 

Et al.        And others 

ESA European Space Agency  

GAO        Glacier area outline 

GLO        Glacier lake outline 

GIS          Geographical information system 

GLOF      Glacial lake outburst flood (jøkulhlaup) 

NDWI     Normalized differential water index 

NVE        Norges vassdrags- og energidirektorat (Norwegian Water Resources   

                and Energy Directorate) 

UAV       Unmanned aerial vehicle 

 

Abbreviations used in figures 

 

L               Landsat  

S               Sentinel 

O              Orthophoto 
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1 Introduction 
 

1.1 Background 
 

Glacier lakes in alpine regions are sensitive to climate change and their mapping and monitoring 

improves our understanding of regional climate change and glacier-related hazards (Li and 

Sheng, 2012). Proglacial lakes can increase mountain glacier ablation via mechanical and 

thermal stresses, but very large lakes can moderate summer air temperatures and relatively 

retard summer ice ablation (Carrivick and Tweed, 2013). Mapping of glacier lakes with optical 

satellite sensors has become common and has been applied to detect both proglacial and 

supraglacial lakes (Nie et al., 2017; Watson et al., 2018; Williamson et al., 2018). Mapping has 

been undertaken on both regional (Nie et al., 2017) and national scale (Ukita et al., 2011). 

Mapping of changes in lake surface area has been done on both seasonal (Watson et al., 2018) 

and a near-daily scale (Cooley et al., 2019). Glacier lake outburst floods (GLOFs) are the major 

hazard directly related to glacier lakes and can often lead to both personal and material losses. 

Glacier lakes in mainland Norway have long posed a threat due to frequent outburst floods, 

which were fatal in the past and resulted into material losses (Liestøl, 1956; Jackson and 

Ragulina, 2014). With continuing glacier shrinking, existing lakes can change and new lakes 

can develop or disappear. Having an updated glacier lake outline dataset can be used as the 

basis for investigation of future changes in lakes on a local or a national scale. An updated 

glacier lake outline can be equally helpful for differentiation of ice-water interface in glacier 

area outline mapping. 

With the onset of Sentinel-2 satellite missions, we are able to use medium resolution optical 

satellite imagery that is freely available to create glacier products, such as lake outlines, glacier 

area outlines, transient snowlines and datasets of surface velocities. High acquisition frequency 

of the Sentinel-2 satellites and a dense satellite orbit overlap over mainland Norway provides a 

better potential for working with useful imagery in a region with notorious cloud and snow 

cover problems. Availability of bands at 10m ground resolution and a high revisit time 

compared to previous Landsat missions provide basis for an improved glacier lake inventory 

and glacier lake monitoring. 

 

1.2 Report aims  
 

This report aims to present a glacier lake outline inventory for mainland Norway acquired by 

using Sentinel-2 optical imagery. The focus in the report is the mapping methods, accuracy and 

the advantages and limitations of using Sentinel-2 optical imagery to map the glacier lakes. 

Challenges in the processing chain including image selection are described in detail. Last, the 

jøkulhlaup sites with events in the period 2015-2019 are identified and presented together with 

other glacier and moraine dammed lakes. 
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Figure 1: A map of Norway showing subsets in test regions 1-2 (yellow boxes), lake sites (green font), 

and main glaciers (black font) referred to in the report. Regions Nordland and Lyngen are also shown as 

close-ups. All GLOF sites recorded in NVEs Breatlas up to and including 2018 are shown in red. 

Abbreviations: FOL: Folgefonna; HAJ: Hardangerjøkulen; JOF: Jostefonni; GRO: Grovabreen; JOB: 

Jostedalsbreen; SVA: Svartisen; BLÅ: Blåmannsisen; S: Sauvatnet; ND: Nedre Demmevatnet; M: 

Marabreen lake; TU: Tunsbergdalsbreen lake; ST: Styggevatnet; TY: Tystigbreen lakes; H: Heiavatnet; 

ØM: Øvre Messingmalvatn; K: Koppangsbreen lake. 
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3 Data and methods 
 

A number of methods and data sources can be employed for glacier lake outline mapping. As 

discussed in the following chapter, Sentinel-2 optical satellite imagery has a better potential to 

be used on a nation-wide scale, when compared to orthophotos, drone acqusitions, and high-

resolution satellite imagery. For the new glacier lake outline inventory, we used exclusively 

optical imagery from the Sentinel-2 missions. Imagery was downloaded from Colhub 

(https://colhub.met.no/#/home) and was processed with ArcGIS 10.5.1 software. We used 

Sentinel Hub Playground tool (https://apps.sentinel-hub.com/sentinel-playground) to quickly 

visualize Sentinel-2 imagery available as either separate bands or as band combinations.   

 

 

3.1 Glacier lake outline mapping methods 
 

There is a number of methods that can be used for glacier lake outline mapping (Table 1). Field 

mapping with a UAV can be time flexible and results in high resolution orthophotos. Therefore 

it is well-suited for detailed investigations, but suffers from a low spatio-temporal coverage and 

can be time-consuming (e.g. Andreassen and De Marco, 2018). The plane-acquired orthophotos 

for mainland Norway provided by Kartverket are a good alternative for the lake outline 

mapping, can be used for validation and are invaluable source for improved catalogization of 

the lake outlines in a large inventory. However, the multi-temporal revisit time is ca. 5-6 years 

depending on the region and the individual orthophotos that can be taken early in the season 

with remaining snow and ice cover. The very high resolution optical satellite imagery of less 

than 1m ground resolution provided by satellites such as Ikonos, Pleiades or Quickbird, or 3m 

such as Planet can be purchased, but are expensive for non-academic users and often too costly 

to map areas beyond a span of a single glacier or a glacier valley. The Landsat missions have 

been excellent in providing freely available imagery covering mainland Norway for decades 

now and were key to mapping glacier lake extents prior to the Sentinel era as used for the 

previous glacier and glacier lake outline inventories (Andreassen and Winsvold, 2012; 

Winsvold et al., 2014). The Landsat imagery at the 30m ground resolution for the bands needed 

for NDWI calculations and false and natural image composites show nine times less detail when 

compared to corresponding Sentinel-2 imagery and NDWI maps from the 10m ground 

resolution imagery (Figure 2). Nevertheless, both Landsat and Sentinel optical satellite imagery 

for glacier lake outline mapping suffer from severe cloud cover and may have difficult snow 

and lake ice conditions. The improved revisit time of Sentinel-2 (5 days) compared to 16 days 

of Landsat increases the chances of working with useful imagery.  

 

 

 

https://colhub.met.no/#/home
https://apps.sentinel-hub.com/sentinel-playground
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3.3 Image selection 
 

There are several factors to consider when selecting imagery for glacier lake outline mapping. 

Ideally, the glacier lake surface should be observed at its areal maximum, with no surface snow 

and ice cover. The lake perimeter should ideally be snow free to avoid misrepresentation of the 

snow covered perimeter for water or vice versa. Cloud cover as well as cloud and terrain iduced 

shadowing should be minimal. As later described, it can be difficult to find an image that 

complies with all the aforementioned criteria.  

 

Scrutinizing the Sentinel-2 archive for 2015-2018 revealed that, as expected, the snow and ice 

cover of the glacier lakes vary from season to season. Generally, the glacier lakes in Norway 

tended to become ice and snow free towards the end of the summer season, depending also on 

their altitude. However, the timing of the lake surface clearance was found to have a large 

spatio-temporal variability. For the Jostefonni region for example, different snow and ice 

conditions were found in the month of July of 2016-2019 and August 2015 (Figure 3). While 

the lakes and lake perimeters were not snow and ice free in August 2015, they were completely 

snow and ice free in July 2018 (as early as 13/07/2018). The summer of 2018 was particularly 

warm in Norway, whereas the summer of 2015 was cold with a late onset of summer melting. 

This resulted in very different lake exposure. The earlier the lake surface and its perimeter 

become ice and snow free, the higher the chances for useful imagery in the remaining summer 

season. Often, the earliest useful imagery found for lake outline mapping was from July. 

Usually, August and early September had useful acquisitions with minimal snow and ice cover. 

The previous three lake outline inventories based on Landsat imagery were compiled using 

exclusively imagery from August and September.  

 

All images were visually inspected prior to selection. The image acquisitions used for the 

inventory were from the period 03/07/2018-08/09/2018. The images from 2018 were preferred 

due to early lake surface exposure, and due to the possibility of having a complete inventory 

using the most up-to-date imagery covering a short time window. The image selection had to 

be thorough as many of the 2018 acquisitions, especially in southern Norway, suffered from 

abundant cloud cover in late July and throughout August. Predominantly, we used Sentinel-2 

imagery that was orthorectified with the Norwegian DTERRENG DEM produced at the 10m 

ground resolution. Imagery orthorectified with the 10m DTERRENG DEM is superior in the 

positional accuracy of the features to imagery orthorectified with the Planet DEM at the 90m 

resolution for mainland Norway or other DEMs with coarser resolution (Kääb et al., 2016). In 

total, ca. 11 % of the lakes were mapped using non-DTERRENG orthorectified imagery.   
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Figure 3: Sentinel-2 natural colour imagery of lake surface conditions in August 2015 and July 2016-

2019 of southern part of Jostefonni glacier, test region 1.  See Figure 1 for location. 
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The terrain induced shadowing is at its minimum during the summer solstice (~21/06) due to a 

high sun angle. The further the temporal distance from the summer solstice, the lower the sun 

angle, and the more widespread the shadowing becomes (Figure 4). This is often problematic 

for glacier lakes lying north of a mountain ridge or in areas of prominent topography. To 

minimize the effect of shadowing, imagery that was selected for the analysis was therefore often 

the first clear image with a full exposure of the glacier lake outlines. Figure 4 shows how 

shadowing develops in 25 days. 

 

 

Figure 4: Sentinel-2 natural colour imagery and corresponding NDWI maps illustrating increased spatial 

extent of terrain induced shadowing in 25 days over southern part of Jostefonni glacier. Three lake-

bordering areas influenced by shadowing are depicted in blue, orange and green. High-end positive 

NDWI values indicate presence of water. Shadowing over stable terrain manifests in increased NDWI 

values over non-water covered areas. NDWI is explained in detail in chapter 3.4.  
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Figure 6: Natural colour Sentinel-2 imagery of Nedre Demmevatnet, glacier dammed lake with a history 

of jøkulhlaup events, from the period 29/05/2018-28/09/2018. For the location, see Figure 1 (test region 

2). Dimensions of each of the frames are ca. 0.7 x 1.2km.  
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Figure 7: Map of the test region 1 (see Figure 1) showing derived lake outlines in western Jostedalsbreen, 

Jostefonni and Grovabreen including the location of the subset of lakes L1-L9 used for the product 

accuracy assessment. The lake outlines of lakes L1, L2, L3, L5 and L6 calculated using the Sentinel-2 

NDWI image from 16/09/2017 are shown in detail for the thresholds: T0.23 in red; T0.25 in yellow; 

T0.35 in green. The background orthophotos are from 16/09/2017 and 23/09/2017 and were used to 

manually digitize the lake outlines. 

 

Both the orthoimagery and Sentinel-2 acquisitions had favourable snow, lake ice and cloud 

conditions. The Sentinel-2 acquisition from 16/09/2017, orthorectified with the DTERRENG 

DEM was used to compute the NDWI map. After an initial visual assessment (Figure 8), we 

thresholded the NDWI map. The NDWI values determined from the test site (Figure 8) were: 

snow: 0.03-0.07; ice: 0.09-0.23; terrain: > -0.60 ; water: < 0.62. Three different thresholds (0.23, 

0.25, 0.35) were applied to determine the subset area accuracy under different thresholding 

conditions.  
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Figure 9: NDWI maps of Sentinel-2 imagery from 16/09/2017 and 26/07/2018 with polygons derived 

using T0.23 (in yellow) illustrating different inclusion of areas in shadow over a 50 day temporal baseline. 

The areas that need manual corrections of outlines are highlighted in blue.  

 

Manual corrections of a part of the glacier lake outline was necessary for ca. 1/3 of the lakes in 

the entire lake inventory. This was mainly due to shadowing, glacier ice, and lake ice cover that 

were erroneously mapped as water pixels (Figure 10). Water outflow from the glacier lake may 

also need to be corrected for, if it is connected to the lake itself. Missclassified water polygons 

such as seen east of the Tunsbergdalsbreen lake (Figure 10) that are due to shadowing, snow, 

ice cover, or cloud cover were filtered out from the lake outline dataset.  
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Figure 10: Orthophoto of Tunsbergdalsbreen glacier lake from 26/08/2017 and corresponding NDWI 

map from 26/07/2018 (with T0.23 outlines in yellow) used for the glacier lake outline mapping in the 

inventory. The areas where manual correction due to lake ice and glacier ice was needed are highlighted 

in blue. In the case of Tunsbergdalsbreen proglacial lake, no correction for the lake outflow was necessary 

as the river outlet was not connected to the lake polygon. Corrected lake outline is shown in blue. See 

Figure 1 for location. 

 

3.4.2 Variability of NDWI  

 

 

The NDWI values varied for lakes in the same region, and within the same image. This can be 

caused by the different depth of the water, lake sedimentation, and cloud and atmosphere 

conditions. Maximum NDWI values of 0.40-0.70 are common for most of the lakes throughout 

the inventory. Figure 11 illustrates similar NDWI values in a range of 0.55-0.63 for the same 

subset of the lakes from southern Jostefonni. 
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Figure 11: Colourcoded and non-colourcoded NDWI map of southern Jostefonni lake subset from 

16/09/2017 illustrating relatively uniform NDWI values (dark brown) of the lake subset with a range of 

ca. 0.55-0.63. See Figure 7 for location. 

 

 

The calculated NDWI maps revealed that values can vary within a single lake. This can be due 

to different water depth in the lake. The NDWI values of Lake 3 (L3) vary from ca. 0.43-0.50 

in shallow areas to ca. 0.60-0.63 where there is no visible bedrock or sediment under the water 

surface (Figure 12). 

 

 
Figure 12: NDWI map from Sentinel-2 image from 16/09/2017 and orthophoto from 23/09/2017 of Lake 

3 (L3) revealing contrasting NDWI values in the area of shallow water highlighted in purple elipses, with 

visible underlying bedrock or underlying sediment forms. Lake outline in black was calculated using 

T0.23. The relative positional accuracy of the orthophoto to the Sentinel-2 acquisition was ca. 5-10m. 

See Figure 7 for location.  
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In addition to spatial variations in lake NDWI, temporal variations were also found. For the 

Tunsbergdalsbreen proglacial lake, the NDWI fluctuated from 0.55 to 0.65 using images from 

27/08/2017, 16/09/2017 and 26/07/2018 (Figure 13). The temporal variation can, similarly to 

the spatial variation, be caused by changed water turbidity, sediment load, water depth, and 

atmosphere conditions. Since most of the water bodies have NDWI values in a range 0.40-0.70, 

our threshold value of 0.23 used in the mapping of lakes is low enough to include the majority 

of the water bodies.  

 

 
Figure 13: Three colourcoded NDWI maps of Tunsbergdalsbreen glacier lake illustrating temporal 

variation of the NDWI. The maximum NDWI over the water surface is shown to fluctuate by up to 0.05 

points, when the index maps from 26/07/2018 and 27/08/2017 are compared. See Figure 1 for location.  
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To further assess suitability of threshold T0.23 for the inventory, a time series of the NDWI 

maps from 2018 was used. NDWI was calculated over the region west of Hardangerjøkulen ice 

cap, containing a lake subset (test region 2) of seven lakes (L10-L16) (Figure 14). The imagery 

selected for the analysis had minimal cloud, snow and lake ice cover (Figure 6). Four images in 

the period 13/07/2018-03/09/2018 were used. Lake area of all seven lakes was observable 

except for two cases. The first one being cloud coverage over part of lake L16 in 28/07/2018 

acquisition and the second one being the lake L12 (Nedre Demmevatnet) that was empty in 

acquisition on 03/09/2018. Manual correction was needed to adjust for terrain induced 

shadowing affecting NDWI values in the acquisition from 03/09/2018 over lake L15 and at the 

ice-water interface of Nedre Demmevatnet (L12) in acquisitions from 13/07/2018 and 

28/07/2018 (Figure 15). Percentual variation between the smallest and largest observed areas 

for each lake using a consistent threshold value ranged from 1.5 to 6.2% with an average 

percentual difference of 3.1% (Table 3). No trend in dates with largest observed area was 

detected. All but one of the lakes from 13/07/2018 were spatially smaller than the calculated 

areas from other three images. This is likely due to residual snow or ice cover over lakes, which 

marginally increased the omission of the water pixels. The images from 28/07/2018 and 

03/09/2018 used for the evaluation were not available as corrected images with 

DTERRENGDATA resulting in positional differences of calculated lake outlines (Figure 15).  
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Figure 14: Orthophoto from 20/07/2013 depicting the location of lakes L10-L16 in test region 2 and the 

western part of the Hardangerjøkulen ice cap with Rembedalskåka glacier tongue. See Figure 1 for 

location.  
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Table 3: Calculated area of lakes L10-L16 and percentual variation of the smallest (in blue font) and 

largest areas (in red font) for each lake acquired by using T0.23 in a time series of NDWI maps from 

2018 over the test region 2 (Figure 14). N/A stands for not applicable / no data.  

 

Lake        %   

difference 

03/09/18  

(km2) 

28/07/18  

(km2) 

20/07/18 

(km2) 

13/07/18 

(km2) 

L10 4.00 0.0650 0.0646 0.0635 0.0624 

L11 6.18 0.0668 0.0680 0.0658 0.0638 

L12 3.24 N/A 0.1428 0.1414 0.1382 

L13 2.34 0.1368 0.1354 0.1342 0.1336 

L14 1.72 0.0746 0.0757 0.0750 0.0744 

L15 3.02 0.2949 0.2947 0.2910 0.2860 

L16 1.50 0.2103 N/A 0.2135 0.2116 

 

 
Figure 15: Variation of the glacier lake outlines L12-L14 in test region 2 acquired with threshold T0.23 

over a time series of NDWI maps from 2018. Background high resolution orthoimage is from 20/07/2013. 

Ice-lake boundary was manually corrected for NDWI maps from 13/07/2018 and 28/07/2018. See Figure 

14 for location.  
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3.3.3 Lake inclusion criteria 

 

Only lakes that are coupled with, or decoupled from, glacier units larger than 0.25km2 were 

included in the inventory. This is to avoid inclusion of the lakes located by small ice fields, ice 

patches or glacier remnants, which pose little or only theoretical danger of increasing in size 

and emptying. In the inventory, we included all lakes larger than 0.001km2 (1000m2) that are 

within ca. 100m of the glacier perimeter. This is to ensure that the recently decoupled lakes that 

are still in the proximity of the glacier were also included in the inventory to be able to compare 

results with previous and future lake inventories. If a smaller distance is wanted for an analysis, 

or only lakes that are coupled with glaciers are of interest, this is easy to reselect and filter in a 

GIS. Lakes that are spatially smaller than 1000m2 (10 pixels) are difficult to reliably identify in 

both colour image and NDWI map of the area. However, our low size limit ensures inclusion 

of many small glacier lakes (Figure 16). No upper limit of lake size was used. 

 

 

Figure 16: The lake in front of Storbreen is an example of a small glacier lake formed by glacier retreat. 

The size in 2018 as mapped from Sentinel-2 imagery was ca. 0.0015km2 (1500m2). The glacier retreated 

further 10-20m to 15/08/2019 when this photo was taken and where the distance across the lake was ca. 

24m. The lake was categorized as a glacier lake in contact with the ice perimeter (cat. 2). Photo: Liss M. 

Andreassen.  
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Figure 17: A 3D representation of high resolution orthoimage from 23/09/2017 over the lake subset from 

southern Jostefonni illustrating that the lakes L1-L3 (in red font) were neither dammed by ice nor 

moraine. The Sentinel-2 color image from 26/07/2018 used for the NDWI inventory calculation 

illustrates the coupling state of the three classified lakes in blue. The first category (decoupled) lakes are 

marked by 1. (in blue font) and the second category (coupled with glacier) marked by 2. (in blue font). 

See Figure 7 for location.  

 

 

An example of a glacier dammed lake is lake L7 of Marabreen, which drains to lake L8 

(Figure 18). 

 

Figure 18: A 3D representation of high resolution orthophoto from 16/09/2017 showing glacier dammed 

lake L7, dammed by Marabreen glacier, and a likely drainage path to lake L8. Lake L7 is glacier dammed 

(3.) and lake L8 is a proglacial lake in contact with ice (2.). See Figure 7 for location. 
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4.1 Glacier and moraine dammed lakes 
 

Lakes dammed by either moraine or ice can lead to GLOFs, which have a destructive potential. 

There exists a good record of the GLOF events, which has been summarized by Jackson and 

Ragulina (2014) with NVE updates that are available from 

http://glacier.nve.no/Glacier/viewer/GLOF/en/ (NVE, 2019). Analysing the Sentinel-2 satellite 

imagery for the period 2015-2019 and available high-resolution orthophotos revealed further 

events (Table 5, Figure 20). In total, eleven sites displayed evidence of emptying in the Sentinel-

2 imagery (Table 5). In addition, further seven sites were identified, where no water bodies were 

seen on the Sentinel-2 imagery, but with a potential of filling up (Table 5).  

 

The example lakes with a history of frequent jøkulhlaups are Nedre Demmevatnet, dammed by 

Rembedalskåka, an outlet of Hardangerjøkulen and Øvre Messingmalvatn, dammed by 

Rundvassbreen, part of Blåmannsisen. Figures 21 and 22 show pre and post-event imagery for 

the four events that occurred. Based on eye witness account and water level data provided by 

Statkraft from Rembedalsvatnet, a regulated lake downstream of Nedre Demmevatnet, the 2018 

event of Nedre Demmevatnet happened on 10/08/2018. Out of 14 images taken between 

28/07/2018 and 03/09/2018, none showed the complete lake perimeter due to the persistent 

cloud coverage throughout August (Figure 6).  

 

The emptying of Øvre Messingmalvatn was recorded by SISO Energi and was estimated to 

have started on 25/08/2018. The closest pre and post event imagery with partly distinguishable 

lake outlines came from 14/08/2018 and 26/08/2018 respectively. Thus, glacier lake emptying 

can be observed from Sentinel-2 imagery, but whether there is good imagery available close to 

time of the event depends mainly on the cloud cover. Many GLOF events occur in late summer, 

when clouds are persistent, and Sentinel-2 imagery may give little or no information. Sentinel-

1 imagery can be a good supplementary source that can be used to provide more information 

on timing of glacier lake emptying. 

 

A glacier with a recent event was Nupsfonn (ID 3075). This glacier had an outburst flood on 

24/08/2019 with a roughly estimated drainage of 8-10mill m3 water and a ~10 m lowering of  

the lake (Axel Lang Jørgensen, Statkraft, personal communication, September 2019). Sentinel-

2 imagery of 04/08/2019 and 27/08/2019 revealed that the two largest lakes were smaller on 

27/08/2019, after the event, but had not completely emptied (Figure 19). Thus careful 

assessment of imagery is needed to detect events where lakes are only partially emptied. 

 

 

 

 

http://glacier.nve.no/Glacier/viewer/GLOF/en/
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Figure 20: A map of Norway showing distribution of identified glacier and moraine dammed lakes in 

the present glacier lake inventory. Seven additional presently empty sites, where filling up is considered 

possible, are also identified. For abbreviations see Table 5. Green: No observable emptying was recorded 

in the period 2015-2019*. Red: At least one observable event was recorded in the period 2015-2019*. 

Yellow: No water body was detected but there is a potential for filling up of the space with water. *Last 

image of observation was 23/07/2019 (later imagery from 2019 was used for Nupsfonn, Rembedalskåka, 

and Rundvassbreen).  



















http://www.nve.no/glacier
https://gis3.nve.no/link/?link=breatlas
http://satellitt.xgeo.no/index.html?p=bre
https://www.nve.no/hydrology/glaciers/copernicus-glacier-service/?ref=mainmenu


https://scihub.copernicus.eu/twiki/pub/SciHubWebPortal/AnnualReport2017/COPE-SERCO-RP-17-0186_-_Sentinel_Data_Access_Annual_Report_2017-Final_v1.4.1.pdf
https://scihub.copernicus.eu/twiki/pub/SciHubWebPortal/AnnualReport2017/COPE-SERCO-RP-17-0186_-_Sentinel_Data_Access_Annual_Report_2017-Final_v1.4.1.pdf
https://doi.org/10.1029/2018GL081584
https://doi.org/10.3390/rs8040354
https://doi.org/10.1080/01431161.2012.657370


https://doi.org/10.1080/01431169608948714
https://doi.org/10.3189/172756411797252293
https://doi.org/10.1016/j.rse.2018.08.020
http://glacier.nve.no/Glacier/viewer/GLOF/no/








 

 51 

         

Nedre 

Demmevatnet 

  18.08.2015      

 18.09.2016 08.10.2016 20.07.2016  23.06.2016  10.06.2016  

  11.10.2016 08.09.2016  22.08.2016  13.06.2016  

 22.08.2017 18.10.2017   30.06.2017  13.07.2017  

 27.08.2017    05.07.2017  15.07.2017  

 16.09.2017    10.07.2017  01.09.2017  

     20.07.2017  03.09.2017  

     23.07.2017    

     30.07.2017    

     13.09.2017    

     08.10.2017    

 30.06.2018 18.09.2018   05.06.2018  14.05.2018  

 03.07.2018    08.06.2018  21.05.2018  

 05.07.2018    13.06.2018  24.05.2018  

 08.07.2018      26.05.2018  

 10.07.2018      29.05.2018  

 13.07.2018      31.05.2018  

 20.07.2018      03.06.2018  

 28.07.2018      10.06.2018  

 03.09.2018      14.08.2018  

         

Sauanuvatnet 04.09.2016    15.08.2016  23.07.2016  

 08.09.2016      05.08.2016  

 18.09.2016        

 04.10.2016        

 08.10.2016        

 11.10.2016        

 22.08.2017    25.08.2017  20.07.2017  

 27.08.2017    06.09.2017  23.07.2017  

 16.09.2017      23.10.2017  

 23.09.2017        

 06.10.2017        

 08.10.2017        

 09.10.2017        

 18.10.2017        

 13.07.2018  10.07.2018 17.11.2018 03.07.2018  28.06.2018  

 16.07.2018  16.10.2018 18.11.2018 05.07.2018  30.06.2018  

 26.07.2018  28.10.2018 20.11.2018 06.07.2018  01.07.2018  

 14.08.2018  29.10.2018 22.11.2018 15.07.2018  08.07.2018  

 03.09.2018   27.11.2018 19.09.2018  23.07.2018  

 04.09.2018    24.09.2018  12.08.2018  

 23.09.2018        

 28.09.2018        

 11.10.2018        




