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obs ervations, there was 14010 of the normal accumulation. In thes e areas snow 

depths of 6-9-m were measured. On Alfotbreen and parts of Jostedalsbreen 

probing was possible only on the lowest parts of the glaeiers. The calculation 

of the winter accumulation in the upper parts is therefore bas ed on relatively 

few points. On Folgefonni the winter balanee had to be calculated from separate 

measurements of the change in balanee before and after 24 November. At 

this time a very hard ice layer that could not be penetrated by probing had 

formed. Fortunately an inspection of the glacier was made at this time. On 

Vesledalsbreen, on the glaeiers in Jotunheimen, and in northern Norway there 

were no irregularities in the winter balanee measurements. In 1968 the mean 

winter balanee was 4. 5 m on Alfotbreen, which is the largest value ever 

measured by us. The winter balanee decreased towards the eastern and more 

continental areas (Figs. 58 and 60). 

In southern Norway the summer season was warm and dry; the mean temperature 

(l June to 31 September) was O, 50 C higher than normal in the northwestern 

part, close to l, OOC higher than normal in the southwestern part and almost 

2, OOC higher than normal in the central and higher parts. Thus the summer 

balanee was higher than what is calculated as "normal" (Fig. 59). In northern 

Norway the summer was cold and wet; in Narvik the summer temperature 

(l June to 31 August) was almost 2°C lower than normal. The summer balanee 

then was very low. 

The very large winter balanee in the western part of southern Norway caused 

a large net accumulation on the glaciers here; in Jotunheimen the glaciers 

were almost in equi1ibrium. 

A1so in 1968 there were quite large local variations in Jostedalsbreen. The 

1arger winter balanee on Vesledalsbreen than on Nigardsbreen and Tunsberg­

dalsbreen seems reasonab1e, judging from the general accumulation pattern 

in this area. The mean summer balanee is highest on Tunsbergdalsbreen, 

although the ablation in the respective height intervals is definitely smaller 

here than on the other two glaciers investigated. The different area distri­

bution causes these variations. The situation in the Jostedalsbreen area 

indicates that significant differences in mass balanee may occur within very 

short distances. This must be considered when judging the glaciological 

conditions. 

In northern Norway there were surpluses on all the glaciers examined. 

Fig. 61 illustrates the net balanee curves for all the glaeiers under investigation. 
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Meteoro10gica1 and hydro10gical investigations 

Meteorological obs ervations of cloud cover, air teruperature, wind conditions 

and precipitation were made on Alfotbreen, Folgefonni, Nigardsbreen, Austre 

Memurubre and Vesledalsbreen. The dis charge from the glacier river was 

measured on Alfotbreen, Nigardsbreen, Vesledalsbreen and Austre Memurubre. 

The results are given in a diagram for each glacier. 

The temperature gradient between the glacier area and the meteorologica1 

stations in the vicinity is computed, and also the gradient within the glacier 

area, in those cases in which measurements are available from more than one 

place. The observations from Nigardsbreen and Vesledalsbreen indicate that 

there is a discontinuity in the temperature gradient near the edge of the glacier. 

The temperature and wind conditions at the lower station on Vesledalsbreen 

s eem to be influenced by glacier wind. 

Daily precipitation was measured at the observation huts. The precipitation 

was very small in southern Norway in 1968; on Alfotbreen there was less than 

half of the precipitation the year before. At some of the meteorological 

stations in this area there was less than 1010 of the normal precipitation ln 

August. 

The distribution of summer precipitation was studied (Figs. 7, 8, 15, 2 O, 28 

and 44) and the mean precipitation compared with those of nearby meteorological 

stations. As a great part of the precipitation came in the form of local showers, 

the correlation with nearby stations is not so good in all periods. As a mean 

for the whole summer, the precipitation in the Alfotbreen basin was almost 

three times larger than in the valley, and on Folgefonni the precipitation 

was 1.4 times greater than at the best correlated valley station. These 

results correspond very weU to what was found in previous years. 

On Vesledalsbreen the precipitation pattern is very much influenced by the 

wind conditions. When the wind blows from the north the largest precipitation 

is found in the lower part of the area, and themean value is almost twice that 

measured in the vaUey. When the wind direction is southernly, there is a 

precipitation maximum on the central parts of the glacier and the precipitation 

is more than three times that in the valley. 

In Jotunheimen the precipitaion was very small and evenly distributed in the 

area of investigation. No comparisons with other stations were made. 
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Surveying and movement studies 

Local triangulation networks have been established at all the glaciers where 

the Glaciology Section is conducting mass-balance studies. These local 

networks have been connected with the Norwegian official triangulation network, 

so that it has been possible to calculate the co-ordinates for all fixed points 

in the UTM system. In a previous report (Østrem and Pytte 1968) maps of 

the local networks at Storsteinsfjell, Nigardsbreen, Foigefonni and Alfotbreen 

showed the locations of various triangulation points, and their co- ordinates 

were given in tables. In the present report similar maps are given (at the 

end of the report) showing the local triangulation networks at Gråsubreen, 

Austre Memurubre and Vesledalsbreen. In the tables printed adjacent to the 

maps the UTM co-ordinates are given for all triangulation points. Further 

more, as last year' s co-ordinate calculations for Alfotbreen were based on 

some erroneous figures, a new map and a corrected table are also included. 

The accuracy in the co-ordinates given is O. 1-0.5 m for the horizontal 

determination and up to l. O m for the vertical determination. For the purpose 

of glacier-movement studies, performed from the triangulation points, this 

accuracy is thought to be sufficient. 

During the summer of 1968 a relatively large triangulation program was 

carried out to determine the annual ice movement at as many glaeiers as 

possible. The results are shown on maps and in tables. For Gråsubreen, the 

most continental glacier under study, the bi-annual movement ranges from 

0.3 m to 8. O m. For Nigardsbreen the annual ice movement is of the order of 

50-150 m. On Folgefonni, where many of the movement stakes are in the firn 

area, the bi- annual movement ranges from approximately 2 m to 35m. 

On Alfotbreen, which is situated in the maritime coastal area, it has proved 

very difficult to maintain the movement stakes on account of the huge winter 

accumulation. For three stakes that have been observed for three years, 

the ice movement showed surprisingly low values - only 5- 7 m for these three 

years! 

In addition to the horizontal movement studies, a vertical displacement study 

has been carried out on Foigefonni. Owing to the faet that long stee1 wires 

were drilled into the glacier, using a hot point, in 1963, it has been possible to 

keep a large number of points under continuous observation for severai years. 

The glacier surface has generally sunk during the years 1959- 66, whereas the 

measurements for the last two years show a ris ing tendency above the 1300-m 

elevation. The results of the vertical-displacement studies, corrected for 

oblique movement of the measuring stakes, are presented on a map (see Fig.65) 
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Glader-mapping 

During recent years most of the glaciers selected for mass-balance studies 

have been covered by special glacier maps. These maps were constructed 

from vertical air photographs, not more than 5 years old, and the maps were 

produced at a large scale. For most glaciers a scale of 1:10,000 was selected, 

but for some glaciers a scale of 1:20,000 was selected, owing to the size of 

the glaeier. 

In 1968, two glade rs in the eastern central part of Jotunheimen were mapped 

from vertical air photographs taken on 21 July 1966. The air photographs were 

originally taken for the Norwegian Geographical Survey to form a basis for a 

new, modern, topographical map series (l: 50,000) of this part of southern 

Norway. Thus, the plotting could be carried out independently for the purpose 

of making a glader map. Consequently, particular glaciological features 

could be emphasized in the plotting procedure. Crevassed areas, moraine 

cOver and predominant boulders are marked separately in the maps. A large 

number of spot elevations are given for points that may be valuable for 

navigation and triangulation on the glader. Ice-free areas were plotted with 

a minimum of generalization. 

The accuracy is estimated to be better than 2 m in relative height determination 

and better than 5 m in absolute height determination, whereas the maximum 

error in horizontal determination is less than 5 m. 

UTM co-ordinates (zone 32) and some geographical co-ordinates are plotted 

in the map frarne. 

The two maps are included as enclosures in the pocket in the back cover of 

this report. 

Correlation studies and regression analysis 

Introduction 

Visual inspection of diagrams showing daily mean air temperature, precipitation 

and water discharge from a glacier may give a subjective impression of the 

relationship between the dis charge and various meteorological parameters. 

Such a study was carried out on Canadian glaciers (Østrem 1966) and later 

discussed by Paterson (1966) and østrem (1966). On the basis of this discussion, 

a method has been developed for correlation studies of river dis charge and 

meteorological parameters in highly glacierized basins. 
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It is assurned that there is a linear correlation between the daily water discharge 

in the glaeier stream and various meteorological parc,meters (for example, 

daily lnean air temperature, precipitation and wind speed on the same day or 

ane or two days befare). 

A stepwise regression analysis (for details in the special program used in this 

study, see Wøien 1966) selects the ffi.Ost significant parameters to describe the 

variation in discharge, and separate equations are given for one, twa or more 

independent variables included in the regres sion. The computer print- out 

a1so gives a list of correlation co-efficients between all the variables included 

in the regression. For this report some of these co-efficients were selected 

and are presented in the tables marked B; altogether there are five such 

tables, one for each glaeier basin under study. Similarly, a selechon was made 

among the regression equations, so that only those which are based upon one, 

two or three independent variables we presented in the report. They are given 

in the tables marked C. 

The analysis was based upon daily mean figures for temperature, wind speed, 

cloudiness, precipitation and discharge. The last-mentioned is regarded as 

the dependent variable, whereas all the others are independent variables. 

Results 

The analysis comprises data from the following glaeiers: 

(l) Alfotbreen, (2) Erdalsbreen, (3) Vesledalsbreen, (4) Nigardsbreen, and 

(5) Memurubreen. For each of these glader basins, an attempt has been 

rnade to use meteorological data both from standard meteorological stations 

in the area and data collected by the field parties working at the glaeier 

during the summer season. In the analysis certain symbols are used and a 

tabel of these symbols, as well as the locations of the various observation 

points, are given in the tables rnarked A. The computed mean values and 

a few temperature lapse rates are also given. 

As the melt-water may take a long time to reach the gauging station in the 

glader stream, it was decided to include observations from one or two days 

before the actua1 discharge measurements were made in the river. For the 

glacier with the longest drainage distance, Nigardsbreen, it was obvious that 

a temperature observed twa days earlier was better correlated with the 

dis charge than the temperature observed on the same day. 

Alfotbreen 

The water dis charge is recorded by an automatie gauge. The total drainage 
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area, 8.61<:..11', lS covered by 4. 7 kut of glader, which gives a glacierization 

percentage of 55. The rnathenlatical analysis cornprises daily observations 

from 2 June to 3 October, i. e. 124. consecutive days. The standard 

meteorological stations, although located at low altitudes in the valleys and 

thus receiving far less 1'ain than trJe glaeier, showed a good correlation 

co-efficient between the values rneasared at the glaeier and those measured 

at the valley statlon (O. 81). Further, a good correlation was found between 

the daily mean temperature noted in Førde and that noted. 2.t the glaeier (0.85). 

The water discharge in the ierriver was best correlated with the ITlean 

wind speed. as observed one before (0.6 , whereas the air temperature 

in Førde ga'/c the second-best correlahon co-efficient (0.55). For 3 days' 

consecutive IT1CanS, the wind speed one day before and on the same day gave the 

hi g hes t c 0·- e ff i c i en t s (O. 75 an cl O. 

correlations. 

• whereas the temperatures showed poor 

In spite of the faet that the su.rr~!ner of 1968 had unusually sunny, warm 

weClther, it is obvious that the discharge was not very well correlated with the 

air teluperature or cloudiness data. This is in sharp contrast with the 

conditions found at glaeiers in continental areas, where the temperature has 

a great influence on dis charge variations. 

Alfotbreen is situated in an extren'1ely humid area and it seems that the wind 

is the most predominant factor for glacier melting. Moist air rnasses will 

condense at the glaeier surface, thus releasing energy that is used for glacier 

melting. This will produee a large amount of melt-water in the stream. It 

IS planned to study more closely the influence of air humidity on glacier melting 

In this area. 

Erdalsbreen. 

The meteorological obs ervations at the glacier front did not yield good 

correlations with the water discharge from the glacier, but similar observations 

from the adjacent Vesledalsbreen (both the tongue and the firn area), as well 

as data from the standard meteorological station at Oppstryn, gave better 

results. Also in this case the mean wind velocity was best correlated with the 

water discharge (0.56). In 1967, the precipitation proved to be the meteoro-

10gical factor that had the greatest influence on river discharge. In 1968, the 

precipitation was unusually low (daily mean 1,9 mm as against 4.9 mm III 1967). 

None of the correlation co-efficients 8howed any high values thi8 year. 
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Vesledalsbreen. 

The main difference between Vesledalsbreen and Erdalsbreen, apart from the 

size (4 kJnl and 12 kJn2, respectively), is the elevation interval. Vesledalsbreen 

extends from 1125 to 1600 m a. s. 1., whereas Erdalsbreen covers the much 

greater elevation interval from 865 to 1750 m. The results of the mathematical 

analysis also showa definite difference between these two glaciers. The water 

discharge is definitely best correlated with temperature observations at 

Vesledalsbreen. The daily mean wind velocity has a correlation co- efficient 

as Iowas 0.49. whereas the air temperature measured at the tongue gave a 

co-efficient of 0.83. Almost opposite conditions were found for Erdalsbreen. 

When the regression equations were computed for the water discharge from 

Vesledalsbreen, the daily wind speed was not included (see Tabel 3 C). 

Nigardsbreen. 

Also in this case the air temperatures shows the best correlations with the 

water dis charge. The temperature measured at a standard meteorological 

station c10se to the glacier front (BjØrkehaug) gave a correlation co-efficient 

as high as 0,80. When the regression equations were computed, the air 

temperatures were selected for the equations in cases in which only one or two 

independent variables were included; for the equation containing three variables, 

the cloud cover was selected as the third variable. 

Instead of using the daily mean temperature (t) as one of the independent 

variables, an attempt was made to introduce new variables, such as tI. l, 

1.2 1.3 I f d 1.1 l . t • t ,etc. t was then oun that the term t gave a better corre atlon 

than titself. This may indicate that the correlation between water dis charge 

and air temperature is not linear J i. e. temperature variations on warm days 

produce relatively larger dis charge variations than on cool days. However. 

as we have not taken the area distribution of the glacier into account, it may 

be that this apparent irregularity will disappear if the glacier-area variations 

with height are included in the regression. Further studies are being made 

on this particular point. 

Memurubreen. 

During the summer of 1968 a new observation hut was bu ilt in the firn area of 

the glacier, but, as routine observations started late in the summer, it was 

decided to use the meteorological observations made at the old hut below the 

glaeier front. In addition, temperature and precipitaion data from two 

standard meteorological stations were inc1uded in the analysis. Daily mean 
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air tem.peratures m.easured at one of the m.eteorological stations one day before 

and tem.peratures m.easured at the hut one or two days before showed the best 

correlation with water discharge. Although the wind velocity had a very poor 

correlation , it was included when the regression equations were com.puted. 

A sim.ilar study to that m.a de for Nigardsbreen was also carried out for 
1. 5 . h Mem.urubreen. In this case the term. t showed a better correlatlOn t an 

the tem.perature its elf. An attem.pt will be m.ade to explain this by introducing 

the glacier-area variations with height in the analysis. 

It is as sum.ed that a sim.ilar study, carried out for the sam.e glaeiers over a 

series of years with varying m.eteorological conditions, will form. a basis for 

future discharge predictions. It is hoped that general form.ulas can be 

developed for each glacier basin, in order to m.ake pos sible a short-term. run­

off prediction and thus facilitate the econom.ical operation of the hydro- electric 

power stations involved. 

Sedim.ent transport in selected glaeier stream.s 

The utilization of the Norwegian m.ountain stream.s for electricity production 

has now reached a stage when highly glacierized areas m.ust be considered as 

possible water resources for future power stations. This involves various 

problem.s, one being the special hydrological conditions in glaeier stream.s 

and another the s edim.ent load in such stream.s. 

The am.ount of suspended m.aterial carried by a glacier stream. is easier to 

determ.ine than the am.ount of bottom. load. This report deals m.ainly with 

the suspended m.aterial, as found in four selected glaeier stream.s. 

The sedim.ent studies that started in 1967 were continued and enlarged in 1968; f' 

in addition to the three stream.s studied in 1967, a new program. of sedim.ent 

studies was started at Nigardsbreen in 1968. 

Water sam.ples were collected in one-litre bottles ln extrem.ely turbulent 

sections of the river, thus assuring the relatively good representativeness of 

the sam.ples. The water was filtered in the field and the filter papers sent 

for ashing in the laboratory. Only inorganic partic1es were therefore inc1uded 

in the study. It is supposed, however, that the am.ount of organic m.atter in 

the river is very sm.all, c10se to the glacier. 
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Erdalsbreen 

The glacier river running from Erdalsbreen, an outlet glacier flowing from 

Jostedalsbreen towards the north-west, drains an area at 16 kml , of which 

11.2 kml is glacier-covered. The water discharge and sediment content were 

continuously observed from 25 June to 7 September 1968. Water samples were 

taken 5-6 times a day, although hourly samples were taken during periods of 

high water discharge. The results are graphically demonstrated in Figure 70. 

The total sediment transport, i. e. generally particles that wer~ carried in 

suspension, amounted to 6300 metric tons. Most of this material or (70 per cent) 

was moved by the river during the high-water period 2-4 July. This faet 

demonstrates the importanee of taking continuous samples throughout the entire 

melting season. In one single day, 3 July, as much as 1800 tons of sediment 

were transported by the river. The maximum sediment concentration was 

then as high as 3800 mg/l, whereas the minimum concentration, 19 mg/l, was 

found two weeks earlier. 

If the total amount of material had originated from one year' serosion, this 

glacier would have eroded 0.3 mm under its entire surface (Il. 2 km'). 

Vesledalsbreen 

This small outlet glacier from .bstedalsbreen flows in a valley adjacent to that 

of Erdalsbreen. Its area totals 4 kmt , and its length is approximately 3 km. 

The total drainage area for the glacier stream is 7. 2 km2., of which 56 percent is 

glacier- covered. Continuous water sampling was carried out for almost 

3 months in 1968. Five or six water samples were taken every day, except 

during periods of high water discharge, when sampling took place. In addition 

to these samples, which were taken at the glacie,r front, daily water samples were 

were taken 700 m further down the glacier stream, where it enters a small 

lake (Vesledalsvatn). A study of the sedimentation in this lake was made 

P06 sible by simultaneous sampling at the lake outlet. 

The total amount of sedime;nt carried in suspension from Vesledalsbreen was 

only 300 tons, of which 47 per cent was transported in the periode 2-4 July. 

In 1967, twice the amount of sediment was observed to pas s the same sampling 

site. If the above-mentioned amount of sediment had originated from one 

year' serosion, this glacier would have eroded only O. 03 mm in 1968. Compared 

with Erdalsbreen, which is located in the same climatological environment and 

probably rests on similar bedrock, Vesledalsbreen produces only one-tenth of 

the material delivered by Erdalsbreen (calculated per km' of glacier-covered 

ground). Sixty-five per cent of the sediment that was measured at the glacier 

front was deposited in the little lake. 
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Austre Memurubre 

Austre Memurubre lS a mediurn-sized corrie glaeier, located in a relatively 

continental part of Jotunheimen. The melt-water drains off in several 

streams, so that the water discharge has to be measured and water samples 

have to be taken L 5 km downstream, where all the melt-water collects is one 

single channel. The drainage area for this measuring site is 15. 9 km'. of which 

9 km' is glaciercovered. Continuous observations of water dis charge and 

sediment transport weremade frorn 21 June to 5 Septernber 1968. 

Each day 2-4 samples were taken and hourly sarnpling was carried out during 

periods of high water dis charge or when the river seerned to be unusually silty. 

The total amount of sediment carried in suspension was 3300tons in 1968. 

During the high-water stage (2-4 July) 40 per cent of the total was carried 

past the n'1easuring station. The sediment concentration showed very large 

variations; the ratio between the highest and the lowest observed concentration 

was 350, whereas the corresponding ratio between the highest and the lowest 

vater dis charge was ouly 17. 

The total amount of sediment carried by the river at the measuring site is not 

a direct measure of the erosion of the bedrock caused by Memurubreen. 

Between the glacier front and the measuring site some, material will definitely 

accmTIulate and this material may later be eroded by the river, especially by 

rising water stages. Nothing definite can therefore be said about the erosional 

effect of Austre Memurubre. 

A few measurements were also made in the melt-water stream running fron1 

Vestre Memurubre. Also in this case it is necessary to carry out the sampling 

more than l km from the glaeier front. Owing to local conditions , it proved 

difficult to obtain reliable data for the total sediment transport from Vestre 

Memurubre, but it is obvious that Hs melt-water generally has a lower 

sediment concentration. The highest concentration was found during the peak 

water discharge at the beginning of July. It was then 103 O mg/l, whereas the 

water from Austre Memurubre contained a maximim of 2400 mg/l at the same 

tirn e. 

Nigardsbreell 

With its 40_kml glacier-covered area, this outlet glacier from. Jostedalsbreen 

is the largest one that has been studied, as regards sediment production. 

Large rnasses of ice drain through a relatively narrow and steep valley, so 

that effective erosion may be expected under the lower part of the glacier. The 
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glacier stream drains almost directly into the Nigardsvatnet lake, where 

sedimentation studies have been performed (see the following section for this 

special investigation). Water samples were taken from 19 June to 2 September 

1968 at the glacier front and at the lake outlet. The water dis charge was 

continuously recorded by an automatic gauge in the lake. The total amount of 

sediment carried in suspension by the river into the lake was almost 4400 tons. 

The total amount of sediment carried out from the lake was 1400 tons. This 

means that 70 per cent of the fine material settled in the lake. 

The variations in water discharge and sediment concentration, both at the 

glacier front and at the lake outlet, as weU as the daily sediment transport, 

are shown in Figure80. 

Nigardsvatnet,a natural sedimentation basin 

Electricity production in Norway has hitherto been based upon rivers with 

sediment-free water. During recent years, however, partly glacierized 

mountain areas have been considered for electricity production. Many of the 

main streams in these areas carryaheavy load of sediment, which will undoubtedly 

introduce new problems for the engineers. It may be necessary to build special 

reservoirs, in which the coarse sediment is allowed to settle before the water 

is us ed in the power -production system. The sizes of such res ervoirs must be 

determined according to the amount of sediment, the particle-size distribution, 

and the mean water discharge. Theoretically, a rock fragment with a size of 

O. Ol mm that is carried in a laminar stream that has a horizontal velocity 

of l cm/sec will need a reach of 2000 m to settle 10m. Natural river 

conditions will not normally be so simple, on account of turbulence. Thus, 

it will be almost impossible to calculate the ideal dimensions for an artificial 

sedimentation basin that will collect a given preportion of the sediment. 

Large dams that have been built in other countries for electricity production 

show surprisingly high rates of sedimentation. The Yasuoka Reservoir on the 

Tenryu River in Japan had a capacity of 50 million m3 when is was built, but 

after 13 years it was filled up to 85 per cent by river sediments. The famous 

Hoover Dam in Colorado (capacity 75, 000 million m' will be completely filled 

m approximately 400 years. 

The sediment transported by the river is of two main kinds: 

(l) Small particles that will be carried by the water in suspension. 

(2) Particles that are moved along the river bottom. 
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The amount of material carried by the rIver in suspension can be relatively 

easily measured by taking water sarnples (see the previous s ection on s ediment­

transport studies). It is far UlOrc difficult to rneasure the amount of material 

moved along the river bottom. However, in the case of Nigardsvatnet, a lake 

that has been uncovered by the ier during recent years, a delta is now being 

formed by such material. Thus, it is pos s ible to make direct obs ervations of 

the increasing volume of the delta. "fhis forIns ," basis for calculations of the 

arnount of bottorn-transport(;.drnater in the glaeier streanl. 

A detai1ed study of the rate of sedin1entation in the lake was started early in 

1968. This study included core- sampling from the lake bottom and a very 

detailed surveyof the bOttOITl aphy. Parallel with these studies, a 

sampling program was started, to determine the total anl0unt of suspended 

sediments that was carried into the lake and out of the lake by the river. These 

studies showed that 70 per cent of the fine material was deposited on the lake 

bottorn, forming a layer 3 - 5 :mrn ttick. A simultaneaus study of the growth of 

the delta indicates that a layer 2C cm thick is deposited in the inner part of the 

lake, L e. the part that is closest to the glader. A very accurate survey of 

the delta was made late in 1968, sa tha.t the total accumulation of coarse 

material can be deterUlined in 1969. It is planned to include a direct 

measurement of the coarse material moved along the river bottom. 

A map of the lake and the main triangulation points is shown at the end of this 

report. The Ioeal triangulation network has been connected with the Norwegian 

official triangulation network, and co-ordinates for some of the fixed points 

have been calculated in the UTM system. 
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y 22000 

y 20 000 

Koordinater i iiGG Akse I 

Havn GL grunnlag 

X y 

,p. i\ 8 418 098 . 14 - 22 809 . 76 

Ip . A 9 420 708 . 45 - 22 235 . 28 

Tp . A1 8 417 155 . 88 - 18 449.92 

Tp . A23 419 ll9 . 09 - 19 893 . 88 

Tp . B 8 420 402 , 41 - 19 459 . Ol 

INE l 420 217.35 - 21 628 . 21 

IjVL 3 418 605 . 94 - 20 152 . 34 

... 
>< 

UTIi koordinater 

X 

6 851 500 . 13 

6 854 081.69 

6 850 363 . 75 

6 852 387 . 99 

6 853 . 650 . 26 

6 853 564 . 96 

6 851 887 . 09 

ALFOTBREEII 

Zone 32 HØyde 

Y Z 

321 663 . 59 1328 . 60 

322 355 . 66 1010 . 80 

325 
972 . 70 
~ 1281.00 

324 622 . 63 990 . 00 

325 115 . 15 

322 938 .4 0 978 . 86 

324 341.21 1063 . 53 

ÅLFOTBREEN 
Triangulation points and the triangulation net 

~ Signal established by Knoph's Oppmåling 
• Signal established by NVE 

Tp.A9~ 
1010.9 

• Observation hut 

• Tp. NVE I 
991.3 

Sicnal -

hØyde 

2 . 30 

2 . 00 

2.00 

1 . 96 

2 . 00 

2.00 

2.00 

X. y 

500 1000 1500 m 
~----~!------~,~----~, 

Coordinates: NGO National net,Axis I 

Contour interval : Sam 
Elevations in metres a.s .1. 

• 

og Z refererer seg 

o 
o 
o 
N 
N ... 
>< 

til : Regne t av : 

Senter oc topp bolt under Knoph 
bardunsignal med røys 

" " 

" " 

" " 

" " 
Senter oG top p bolt under stake liV!: 

" " 



VESLEDALSBREEN 
Triongulotion points and the triongulotIon net 

~ Cairn or signal established by NGO 
Å Signal ~stablished by NVE 
• Observotlon hut 

Coordinates: UT M lone 32 
Contour interval : 50 m 

Elevotions in metres 0.5.1. 

Strynek6pa r.I1-: ... -----\\---------4r--j-~~t't_---__:;~~I=====;;? 
1530,1 

N 

! ø 

,\ 
Klubben c5 

I1 

>hm L-__ ~~ ___ ~ __ ~ __ ~, 

1604,1, g 
\,?r;:,~ ~ 

40eOOOrn 

VESLEDALSBREEN 

UTM koordinater HØyde Si gnal- Re gnet 
Navn X Y Z hØyde X, Y og Z refererer seg til: av 

m o.h. m 

Stornosi 6 854 626 .7 5 409 520.01 1803.50 1. 00 Senter og fot liten varde på hØyeste topp NGO 

Svartefjell 6 857 707.10 410 510.34 1808.82 2.00 Senter og topp bolt under bardunsignal på " 
hØyeste topp 

Seterfjell 6 860.883.10 407 829 . 07 1892 . 38 2.00 Senter og topp bolt under bardunsignal " 
Strynekåpa 6 857 724.18 405 830.94 1530.14 1. 86 Senter og fot varde på hØyeste punkt " 

av nordvestre topp 

Brenibba 6 849 474.98 404 789.97 2017 . 56 1. 46 Senter og topp bolt 
på hØyeste topp 

under bardunsignal " 

Klubben 6 855 179.67 411 818.94 1604.44 2.00 Senter og fot bolt under bardunsi gnal NVE 
på sØrligste og hØyeste topp på sk jær e t. 

Strynekåpa,hØye 6 856 715.03 408 222.79 1712.90 2 . 00 Senter og fot bolt i stor 
siden av topp1atået 

stein på Øst- " 

Tp. l 6 859 154 . 02 408 541. 27 1427.74 2 . 00 Senter og fot bolt i fjell på liten " 
hylle i skråningen 

Tp. 2 6 857 435.41 408 067.87 154 6 . 46 2 . 00 Senter og fot bolt i fjell på liten " 
hylle i Skråningen 

Tp. 3 6 857 410.95 410 073.46 1623 . 56 2.00 Senter og fot bolt på avsats i fjellsiden " 

Tp. 4 6 856 474.02 409 239.62 1599.41 2.00 Senter og fot bolt ved termometerburet " 
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UTM koordinater HØyde Signal 

Navn X Y Z hØyde 

Memurutind, store 6 826 285.62 472 355.74 2364 . 20 -
Veotind 6 827 269.84 475 184.83 2241 . 09 -
Surtningssui 6 822 557.45 477 356.20 2367.79 2.11 

Tp. l 6 825 622 . 93 474 322.16 2011. 41 -

Tp. 2 6 825 249.91 471 807.45 2221.45 l. 20 

Tp. 3 6 823 699 .0 3 473 078 .47 2028 .41 l. 30 

_ 20';0 · 

N 

! 
\ 

Triangulotion points ond the triangulatian net 

A Signal established by NVE 

• Observotion hut 

_-·· _Direct ion towards NGO tflongulation 
points 

.5 
Coordinates: UTM Zone 32 

Contour intetval : 50 m 

Elevations in metres a.s.l. 

'lO 

X, Y og Z refererer seg til: Regnet 

av 

Senter og fot varde NGO 

Senter og topp liten varde " 
Senter og topp bolt under bardun- " signal sØrligst på toppen 

Senter og fot ' bolt under bardun- NVE 
signal på ryggen ovenfor hytta 

Senter og fot bolt under bardun- " 
signal på rygg mot V.Memurutind 

Senter og fot bolt under bardun- " 
signal på stor flate 



Navn 

Gj u vassh Ø 

Me murutind, s t ore 

Nautgardstind 

Smådal shØ 

St yggehØ 

TrollsteinhØin 

Tr ollstei n RundhØ 

Ves l kjØ1 e n 
Tp . l 

Tp. 2 

Tp . 3 

Tp . 4 

.~ 476 
'I. I 

E. r • • nwlc:h 

VTM koordina te r 

X Y 

6 838 7 39 . 58 ~ 6 6 883 . 82 

6 826 285 . 62 4 72 3 55. 7~ 

6 830 21 5 . 90 ~87 . 313 . 42 

6 840 7 97 . 32 ~82 852 . 37 

6 828 611. 24 479 873 . 36 

6 8~ 1 1 91. 78 ~77 993 . 85 
6 838 236 . 69 4 76 636 . 59 
6 83 ~ 228 .41 4 84 805.55 

6 83 7 1 84 . 72 47 9 182.4 7 

6 836 747.1 8 479 981. 16 

6 835 79 0. 46 4 77 896 . 22 

6 836 50~ . 00 ~ 78 062 . 03 

479000rn 

GRASVBREEN 

HØyde Si gna l 

Z hØyde 
X, 

m o . h . m 

1 880 . 47 - Sen t e r 

2364 . 21 - Sen t er 

2257 . 69 - Se n t e r 

1889 . 75 - Senter 

1882 . 84 1. 91 Sen t er 

2202 . 92 1. 92 Senter 

2170 .19 1. 87 Senter 

1796 . 06 1. 95 Senter 

1986 . 41 2 . 50 Sen t er 

1940 . 93 2 . 40 Sente r 

2261.89 - Senter 

2161.40 - Senter 

N 

/I 

GRÅSUBREEN 
Triangulolion points and the triongulotion net 

480 

.. Signal establislud by NVE 

• Observotion hul 

~s 
I 

Coordinates: UTM Zone 32 
Contour interval : 50 m 

Elevatlons in mettes Q.s.1. 

48' 

y og Z r eferere r s e g til: 

og t opp bo lt under ba rdunsignal 

og fo t varde 

og fo t gammel delvi s u t rast va r de 

og t opp varde 

crg t opp bo l t under bardunsi g na l 

og topp ko r s av bardunsignal 

og fo t varde pa hØyes te punkt 

og t opp bol t under bar dunsig nal 

og fo t s t ake i boltehull 

og fo t s t ake i boltehull 

s vart malt kors i fjell i varde 

og fot l i t en va r de i skråning en 

' km , 

Re gn e t 

a v 

NGO 

" 
" 
" 
" 
" 
" 
" 

NVE 

" 
" 
" 
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NIGARDSVATNET 
Permanent signals and 
triangulation net 

,.. Signal with known eoordinates in the UTM- grid . 

t::. Signal in the loeal triangulation net 6,.._,..3 Base line determined by Geodimeter 

- Road 
c Water level reeorder 
• Hut 

~ 

\ 

• 
Seale 

100m O 100 200 300m 

31 + L-__________________________________________________________________________ ~~+ 

Punkt Koordinater i UTM,zone 32 HØyde topp bolt 
nr X Y (over ref.nivå) Beskrivelse 

(m) (m) (cm) 

l 337 Boret i sten 
2 - Al . stake i varde 
3 6838847.98 406424.63 374 Boret i fjell.Endepkt.for basis 
4 307 Al-stake i varde 
5 110 Bore t i sten 

6 6839277.07 406566.31 229 " " Endepkt.for basis 
7 175 Boret i fjell 
8 6839182.52 406103.07 147 Boret i sten 
9 202 Boret i fjell 

10 6839458.92 406025.82 457 " " 
11 753 " " 
12 - Tresig~al på li ten øy 
13 6839338.60 405822.34 306 Boret l sten (rasfare) 
14 206 Boret på li ten øy 
15 ca 300 Boret i fjell (rasfare) 

16 105 " " 17 202 " " 
18 246 " " 19 58 " " 20 178 " " 
21 6839426.53 405805.07 ll3 " " på lite skjær 
22 72 Øyebolt i fjell på lite skjær 
23 - Boret i fjell (rasfare) 
24 " " på lite skjær 
25 Øyebolt i fjell på deltaet 

26 Øyebolt i stor blokk, stake 
på toppen av blokken 

27 Boret i fjelHrasfare) 


