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1 INNGANGUR 

Í samningi milli Vatnamælinga (VM) og orkumálasviðs Orkustofnunar (OMS) var kveðið á 
um að VM tæki samtals 48 svifaurssýni úr Austari-Jökulsá, Vestari-Jökulsá, Djúpá, Jökulsá á 
Fjöllum, Kreppu, Markarfljóti, Skaftá og Ása-Eldvatni. Að auki var samið um 12 sýni vegna 
ófyrirséðrar sýnatöku í flóðum eða hlaupum. VM sá um sýnatökuna og öll svifaurssýnin voru 
kornastærðargreind á aurburðarstofu VM. Tafla 1 sýnir yfirlit yfir fjölda umsaminna 
svifaurssýna á hverjum stað fyrir sig og hversu mörg sýni voru tekin.  
 

Tafla 1:  Yfirlit yfir svifaurssýnatöku samkvæmt samningi við orkumálasvið Orkustofnunar 
árið 2007. 

Vatnsfall Umsamin sýni Tekin sýni 

Austari-Jökulsá, Austurbugur 4 4 

Austari-Jökulsá, Skatastaðir 4 4 

Vestari-Jökulsá, Goðdalir 4 4 

Djúpá, Fljótshverfi 8 8 

Jökulsá á Fjöllum, Grímsstaðir 4 4 

Jökulsá á Fjöllum, Upptyppingar  4 4 

Kreppa, brú 4 5 

Markarfljót, Emstrur 4 4 

Skaftá, Kirkjubæjarklaustur 4 4 

Skaftá, Skaftárdalur 4 4 

Ása-Eldvatn, brú 4 5 

Ófyrirséð; flóð, hlaup eða aðrir atburðir 12 1 

ALLS 60 51 

 
Fimmta sýnið sem safnað var úr Kreppu var tekið sem par með fjórða sýninu úr Jökulsá á 
Fjöllum við Grímsstaði sem ekki náðist að taka fyrr um sumarið. Aukasýnið úr Ása-Eldvatni 
var tekið þar sem tvö teymi voru á svæðinu í júlí og tóku bæði sýni. Það sýni telst til 
ófyrirséðra sýna. Sýnið undir liðnum „Ófyrirséð“ var hins vegar tekið úr Skeiðarár í 
desember þegar talið var líklegt að hlaup væri að hefjast.  
 
Þau níu svifaurssýni sem ganga af eru metin til jafns við aðra vinnu við úrvinnslu sýnanna og 
bar þar hæst þarfagreining vegna forritunar aurburðargagnagrunns sem fór í gang á seinni 
hluta samningstímans. Að auki var gagnagrunnurinn kynntur á alþjóðlegri ráðstefnu og á 
fagdegi Vatnamælinga (sjá meðfylgjandi fylgiskjöl).  
 
Heildarsvifaursstyrkur, styrkur uppleystra efna (TDS) og kornastærð 50 sýna var mæld á 
aurburðarstofu VM með hefðbundnum mæliaðferðum (Svanur Pálsson og Guðmundur H. 
Vigfússon, 2000) og var kornastærð sýnanna skipt í fimm flokka sem sýndir eru í töflu 2. 
 
Í töflu 3 er sýnunum skipt í þrennt eftir því hvernig þau voru tekin. S1 og S2 sýnin eru tekin 
með hefðbundnum S49 svifaurssýnataka á spili og eru S1 sýnin tekin á þremur eða fleiri 
stöðum þvert yfir ána en S2 sýnin á einum eða tveimur stöðum. S3 sýni eru hins vegar tekin 
með DH48 handsýnataka af öðrum hvorum bakka árinnar. Rennsli samtíma 
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svifaurssýnatökunni var reiknað út frá vatnshæðargögnum fyrir öll sýni nema sýnið úr 
Skeiðará þar sem ekki gafst tækifæri til að mæla rennsli við töku þess. Leiðni var mæld 
samtímis sýnatöku allra nema fimm sýna.  
 

Tafla 2:  Kornastærðarflokkun svifaurssýna. 

Heiti kornastærðarflokks Kornastærð 

Sandur 0,2–2  mm 

Grófmór 0,06–0,2 mm 

Fínmór 0,02–0,06 mm 

Méla 0,002–0,02 mm 

Leir <0,002 mm 

 
Niðurstöður kornastærðargreininganna í töflu 3 eru settar fram með mismunandi litum fyrir 
hvern stað og eru sömu litir notaðir við myndræna framsetningu niðurstaðanna. Á myndum 
2–5 eru sýnd hlutföll kornastærðarflokkanna fimm, en á myndum 6 til 9 er settur fram styrkur 
kornastærðarflokkanna. 

 
Tafla 3:  Niðurstöður kornastærðargreiningar svifaurssýna sem tekin voru fyrir 

orkumálasvið Orkustofnunar árið 2007.  
Staður Tími Rennsli Leiðni TDS Aur- Kornastærð % stærðir í mm Stærsta Sýna-

   (m3/s) (µS/cm) (mg/l) styrkur >0,2 0,2- 0,06- 0,02- <0,002 korn gerð 
      (mg/l)  0,06 0,02 0,002  (mm)  

Austari-Jökulsá, Austurbugur 2007-06-22 20:47 25,4 32 27 1212 27 19 24 26 4 2,6 S2 

Austari-Jökulsá, Austurbugur 2007-08-10 16:00 32,0 26 46 1131 36 17 21 19 7 3,1 S1 

Austari-Jökulsá, Austurbugur 2007-08-11 20:50 38,8 35 31 1182 35 20 19 18 8 3,8 S1 

Austari-Jökulsá, Austurbugur 2007-10-18 16:45 19,2 – 46 811 42 27 18 10 3 3,0 S1 

Austari-Jökulsá, Skatastaðir 2007-06-24 13:50 51,7 31 31 41 0 5 25 60 10 0,2 S1 

Austari-Jökulsá, Skatastaðir 2007-08-11 13:20 50,6 – 43 2961 55 38 2 3 2 2,6 S1 

Austari-Jökulsá, Skatastaðir 2007-10-19 15:30 64,1 41 41 490 34 24 20 19 3 1,9 S1 

Austari-Jökulsá, Skatastaðir 2007-10-31 15:20 40,6 48 43 89 82 9 4 5 0 2,6 S2 

Vestari-Jökulsá, Goðdalir 2007-06-23 16:25 25,7 67 54 218 1 11 26 45 17 0,8 S2 

Vestari-Jökulsá, Goðdalir 2007-08-10 09:30 36,4 49 48 663 27 16 13 27 17 1,6 S2 

Vestari-Jökulsá, Goðdalir 2007-08-12 21:45 36,8 54 45 828 25 16 21 25 13 2,0 S2 

Vestari-Jökulsá, Goðdalir 2007-10-19 20:10 35,4 73 65 570 17 15 23 38 7 1,6 S2 

Jökulsá á Fjöllum, Grímsstaðir 2007-06-10 12:15 231 84 68 2933 26 29 25 18 2 2,6 S1 

Jökulsá á Fjöllum, Grímsstaðir 2007-07-02 23:50 225 79 62 1247 28 37 15 15 5 0,8 S1 

Jökulsá á Fjöllum, Grímsstaðir 2007-08-14 08:15 248 130 125 1751 27 31 22 17 3 1,5 S1 

Jökulsá á Fjöllum, Grímsstaðir 2007-10-25 18:28 172 124 76 1217 26 36 19 12 7     1,5 S1 

Jökulsá á Fjöllum, Upptyppingar 2007-06-08 13:25 72,0 110 62 435 32 46 8 11 3 1,4 S3 

Jökulsá á Fjöllum, Upptyppingar 2007-07-02 18:00 133 76 66 2329 22 35 26 13 4 1,8 S3 

Jökulsá á Fjöllum, Upptyppingar 2007-08-13 20:00 212 174 102 2620 25      31 20 17 7 1,3 S3 

Jökulsá á Fjöllum, Upptyppingar 2007-10-26 10:26 138 126 79 2067 33 43 11 8 5 2,3 S3 

Kreppa, brú 2007-06-08 16:30 156 47 25 1011 40 20       11 22 7 1,8 S2 

Kreppa, brú 2007-07-02 01:40 256 32 45 3195 22 28 30 16 4 2,0 S2 

Kreppa, brú 2007-07-02 19:40 207 49 46 1125 30 30 16 16 8 1,8 S2 

Kreppa, brú 2007-08-13 21:15 216 50 33 972 36 21 13 21 9 3,1 S1 

Kreppa, brú 2007-10-26 20:09 156 54 38 994 30 19 10 22 19 2,1 S3 
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Staður Tími Rennsli Leiðni TDS Aur- Kornastærð % stærðir í mm Stærsta Sýna-

   (m3/s) (µS/cm) (mg/l) styrkur >0,2 0,2- 0,06- 0,02- <0,002 korn gerð 
      (mg/l)  0,06 0,02 0,002  (mm)  

Skeiðará, brú 2007-12-02 19:35 – – 216 79 8 10 16 46 20 0,4 S1 

Djúpá, gamla brú  2007-06-20 20:18 40,4 27 33 553 5 23 37 30 5 0,6 S1 

Djúpá, gamla brú 2007-07-28 14:30 54,1 41 38 1770 34 29 19 13 5 1,9 S2 

Djúpá, gamla brú 2007-08-25 20:25 82,3 21 35 1517 4 6 50 33 7 1,6 S2 

Djúpá, kláfur 2007-07-11 20:25 69,3 26 29 3183 31 28 22 16 3 2,2 S1 

Djúpá, kláfur 2007-07-11 21:43 67,1 27 40 2696 35 26 21 15 3 1,9 S1 

Djúpá, nýja brú 2007-06-20 20:45 40,5 – 26 708 22 20 26 28 4 3,5 S1 

Djúpá, nýja brú 2007-07-28 15:00 50,7 40 38 1810 34 29 17 16 4 1,7 S2 

Djúpá, nýja brú 2007-08-25 21:10 80,0 20 20 3721 40 26 18 13 3 3,5 S1 

Markarfljót, Emstrur 2007-06-22 22:00 56,3 70 60 1085 42 21 21 14 2 5,4 S1 

Markarfljót, Emstrur  2007-06-23 09:25 51,3 69 55 1387 77 5 7 10 1 5,0 S1 

Markarfljót, Emstrur 2007-07-15 17:33 56,0 57 57 2324 50 21 16 11 2 2,9 S2 

Markarfljót, Emstrur 2007-07-25 15:00 46,4 64 74 1302 27 30 27 14 2 1,6 S2 

Skaftá, Kirkjubæjarklaustur 2007-06-21 18:30 49,5 – 81 494 22 32 17 26 3 2,1 S1 

Skaftá, Kirkjubæjarklaustur 2007-07-12 19:32 61,5 84 63 966 30 20 18 26 6 2,5 S1 

Skaftá, Kirkjubæjarklaustur 2007-07-29 09:00 63,9 103 88 1007 20 35 26 15 4 1,6 S1 

Skaftá, Kirkjubæjarklaustur 2007-08-27 10:55 58,1 94 73 1225 22 41 19 14 4 1,0 S2 

Skaftá, Skaftárdalur 2007-03-13 19:00 71,7 – 76 217 55 34 3 8 0 1,6 S2 

Skaftá, Skaftárdalur 2007-06-21 11:00 135 83 67 910 27 31 19 19 4 2,1 S2 

Skaftá, Skaftárdalur 2007-07-28 20:30 158 100 74 1493 32 51 5 9 3 1,4 S1 

Skaftá, Skaftárdalur 2007-08-20 17:45 106 93 67 1040 24 43 18 12 3 1,5 S2 

Ása-Eldvatn, brú 2007-06-21 19:10 64,4 86 68 700 25 31 15 24 5 1,1 S1 

Ása-Eldvatn, brú 2007-07-12 13:17 97,4 83 66 1333 38 29 1 27 5 1,2 S1 

Ása-Eldvatn, brú 2007-07-14 00:15 87,8 90 70 1074 18 36 24 16 6 0,8 S1 

Ása-Eldvatn, brú 2007-07-29 10:20 89,4 103 64 1044 16 36 24 19 5 1,0 S1 

Ása-Eldvatn, brú 2007-08-27 08:50 82,5 98 69 1415 18 44 21 13 4 1,5 S1 

 
Á mynd 1 eru sett fram vensl heildarstyrks svifaurs við rennsli í öllum sýnum nema 
Skeiðarársýni en þar er rennsli óþekkt. 
  

 
Mynd 1: Vensl heildarstyrks svifaurs og rennslis í sýnum þar sem rennsli er þekkt. 
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Mynd 2: Hlutfall kornastærðarflokka í svifaurssýnum ársins 2007 úr Austari-Jökulsá við 

Austurbug og Skatastaði og Vestari-Jökulsá við Goðdalabrú. 
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Mynd 3: Hlutfall kornastærðarflokka í svifaurssýnum ársins 2007 úr Jökulsá á Fjöllum við 

Grímsstaði og Upptyppinga, Kreppubrú og Skeiðará. 
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Mynd 4: Hlutfall kornastærðarflokka í svifaurssýnum ársins 2007 úr Djúpá við gömlu brú, 

kláf og nýju brú og Markarfljóti við Emstrur. 



 11

 

0

5

10

15

20

25

30

35

40

45

50

Sandur (>0,2 mm) % Grófmór (0,06-0,2 mm) % Fínmór (0,02-0,06 mm) % Méla (0,002-0,02 mm) % Leir (<0,002 mm) %

Skaftá, Kirkjubæjarklaustur
2007-06-21 2007-07-12

2007-07-29 2007-08-27

S
vi

fa
ur

ss
ty

rk
ur
(%

)

0

10

20

30

40

50

60

Sandur (>0,2 mm) % Grófmór (0,06-0,2 mm) % Fínmór (0,02-0,06 mm) % Méla (0,002-0,02 mm) % Leir (<0,002 mm) %

Skaftá, Skaftárdalur 2007-03-13 2007-06-21

2007-07-28 2007-08-20

S
vi

fa
ur

ss
ty

rk
ur
(%

)

0

5

10

15

20

25

30

35

40

45

50

Sandur (>0,2 mm) % Grófmór (0,06-0,2 mm) % Fínmór (0,02-0,06 mm) % Méla (0,002-0,02 mm) % Leir (<0,002 mm) %

2007-06-21 2007-07-12

2007-07-14 2007-07-29

2007-08-27

Ása-Eldvatn, brú

S
vi

fa
ur

ss
ty

rk
ur
(%

)

 
Mynd 5: Hlutfall kornastærðarflokka í svifaurssýnum ársins 2007 úr Skaftá við 

Kirkjubæjaklaustur og Skaftárdal og úr Ása-Eldvatni. 
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Mynd 6: Styrkur kornastærðarflokka í svifaurssýnum ársins 2007 úr Austari-Jökulsá við 

Austurbug og Skatastaði og Vestari-Jökulsá við Goðdalabrú. 
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Mynd 7: Styrkur kornastærðarflokka í svifaurssýnum ársins 2007 úr Jökulsá á Fjöllum við 

Grímsstaði og Upptyppinga, Kreppubú og Skeiðará. 
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Mynd 8: Styrkur kornastærðarflokka í svifaurssýnum ársins 2007 úr Djúpá við gömlu brú, 

kláf og nýju brú ásamt Markarfljóti við Emstrur. 
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Mynd 9: Styrkur kornastærðarflokka í svifaurssýnum ársins 2007 úr Skaftá við 

Kirkjubæjarklaustur og Skaftárdal ásamt Ása-Eldvatni. 
 
Niðurstöður kornastærðargreininganna eru settar í gagnagrunn aurburðarmælinga sem 
Vatnamælingar hafa yfirumsjón með. Síðast voru niðurstöður kornastærðarmælinga 
Vatnamælinga heildstætt teknar saman árið 1995 (Svanur Pálsson og Guðmundur H. 
Vigfússon, 1996) og fer bráðum að koma tími á að uppfæra þá vinnu. Áframhaldandi vinna 
við þarfagreiningu og hönnun nýs gagnagrunns hefur farið fram árið 2008 og er stefnt að því 
að byrja forritun hans á haustmánuðum 2008.  
 
Heimildir 
Svanur Pálsson og Guðmundur H. Vigfússon (2000). Leiðbeiningar um mælingar á svifaur 
og úrvinnslu gagna. Reykjavík: Orkustofnun, Greinargerð, SvP-GHV-2000/02. 
 

Svanur Pálsson og Guðmundur H. Vigfússon (1996). Gagnasafn aurburðarmælinga 1963-
1995. Reykjavík: Orkustofnun, OS-96032/VOD-05 B. 
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ICELAND – a major present-time sediment source in the North Atlantic Ocean 
Jórunn Harðardóttir and Árni Snorrason 
Hydrological Service, National Energy Authority, Reykjavík, Iceland 
jha@os.is  
 
Quantification of sediment fluxes to the world’s oceans has been carried out in numerous 
studies during the past century. However, this topic has received new focus in recent years as 
concerns about global warming and the possible changes in sediment flux linked to climate 
variations have become more critical. An evaluation of suspended sediment load in Icelandic 
rivers was last reviewed 15 years ago (Haukur Tómasson 1991), but since then, new rating 
curves and discharge series have become available for many rivers.  
 Most of the suspended sediment samples taken in Iceland have been obtained by the 
Hydrological Service of the National Energy Authority. Over the last 40 years, an extensive 
set of suspended sediment data has been collected from over 330 locations (Pálsson and 
Vigfússon 1996; Hardardóttir and Snorrason 2002). Monitoring stations are at present about 
30, with main samples taken from sediment laden glacial rivers and/or rivers subject to 
hydroelectric development.  
 Sediment load has been calculated for about 40 sites in Iceland using traditional rating 

curves in the form of qs = k * Qn. Many of these sites are the same as those, where present-
day samples are obtained. Both total and seasonal rating curves have been established, as 
well as curves for individual grain size classes. However, the complex nature of Icelandic 
rivers makes the establishment of rating curves difficult. Not only are there major seasonal 
variations in sediment load following the melting season of the glaciers; the frequent glacial 
outburst floods (jökulhlaups) and glacial surges, as well as other flood events also modify the 
sediment load greatly. Furthermore, hydropower construction in many of the large 
watersheds has greatly lowered sediment load in the lower river reaches and to the sea, as 
most of the coarse material is deposited in upstream reservoirs.  
 A map of suspended sediment load at 36 sites in Iceland has been made based on 
these rating curves, see below. At these sites annual suspended sediment discharge ranges 
from 0.01 to 8 million tons with a total of roughly 50 million tons transported to the North 
Atlantic per year. Moreoever, and on estimate, about 10–20 million tons may be deposited on 
the way from glaciers to the ocean. This total suspended transport does, however, not include 
suspended transport in catastrophic jökulhlaups, or transport from rivers not shaded on the 
map.  
 In recent decades glacial processes and hydropower development have modified 
suspended sediment transport up to one order of magnitude in specific rivers. In contrast, 
future climate changes are modelled to cause glacier retreat in Iceland and increase meltwater 
discharge temporarily (decades-centuries). Sediment load will simultaneously increase except 
where proglacial lakes may be formed, in which most of the sediment will be deposited. 
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Fig. 1. Map showing suspended sediment load at 36 sites in Iceland. Note that the division of 
sediment transport is nonlinear. Bedload and catastrophic jökulhlaups are not included in 
the calculations and sediment transport subsequent to hydropower development is shown 
where appropriate.  
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Jórunn Harðardóttir and Árni Snorrason

Hydrological Service, National Energy Authority, Reykjavik, ICELAND 
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Introduction
Quantification of sediment fluxes to the world’s oceans has been
carried out in numerous studies during the past century. However,
this topic has recieved new focus in recent years as concerns about
global warming and the possible changes in sediment flux linked to
climate variations have become more critical. An evaluation of
suspended sediment load in Icelandic rivers was last reviewed 15
years ago (Haukur Tómasson 1991), but since then, new rating
curves and discharge series have become available for many rivers.
The main objective with this poster is to introduce the main factors
affecting the sediment transport in Icelandic rivers and present new
evaluations of the suspended sediment fluxes.

Suspended sediment sampling in
Iceland
Most of the suspended sediment samples taken in Iceland have
been obtained by the Hydrological Service of the National Energy
Authority. Over the last 40 years, an extensive set of suspended
sediment data has been collected from over 330 locations (Pálsson
and Vigfússon 1996; Hardardóttir and Snorrason 2002).

These studies have been funded to the largest extent by the National Power Company, Energy Resource Division of the National Energy Authority, and the Public Roads Administration in Iceland.
Hardardóttir, J. and Snorrason, Á. (2002). Sediment monitoring of glacial rivers in Iceland: new data on bed load transport. In: Erosion and Sediment Transport Measurements in Rivers: Technological and Methodological Advances. (Eds.
J. Bogen, T. Fergus & D. E. Walling). IAHS Publ. 283, 154-163.
Hasholt, B. et al. (2006). Sediment transport to the Arctic Ocean and adjoining cold oceans. Nordic Hydrology, 37, 413-432.
Jóhannesson et al. (2006). The impact of climate change on glaciers and glacial runoff in the Nordic countries. (European Conference on Impacts of Climate Change on Renewable Energy Sources, Reykjavík, June 5-9, 2006). 31-37.
Pálsson, S. and Vigfússon, G. H. (1996). Suspended sediment data set 1963-1995 (in Icelandic). OS-96032/VOD-05 B. Reykjavík, Orkustofnun.
Tómasson, H. (1991) Glaciofluvial Sediment Transport and Erosion. In: Arctic Hydrology - Present and Future Tasks. (Proc. Seminar Svalbard, Norway September 14-17, 1990), 27-36. Norwegian National Committee for Hydrology, Oslo.

Factors affecting sediment load in
Icelandic rivers
As in other regions, riverine sediment fluxes are greatly influenced
by many processes and environmental factors affecting the
watersheds, such as geology, vegetation cover, climate, and
agricultural and other human activities. However, the extensive
(11%) glacial cover in Iceland complicates the discharge and
sediment load in Icelandic rivers. In addition to seasonal variability
due to glacier and snow melting, three main processes are
responsible for the most pronounced changes observed in
sediment load in Icelandic rivers:

Jökulhlaups (glacial outburst floods)
Glacial surges
Hydropower development

These processes have modified suspended sediment transport by
over one order of magnitude.

Location of sediment monitoring
stations operated in Iceland during
2006. Monitoring stations are at
present about 30, with main samples
taken from sediment laden glacial
rivers and/or rivers subject to
hydroelectric development.

Suspended sediment load
Since suspended sediment load was collectively evaluated 15 years
ago, new rating curves have been established for many of the larger
rivers.

Map showing suspended sediment load at 36 sites in
Iceland. Note that the division of sediment transport is
nonlinear. Bedload and catastrophic jökulhlaups are not
included in the calculations and sediment transport is shown
subsequent to hydropower development where appropriate.

Conclusions
After over 50 years of suspended sediment sampling in
Iceland an extensive and extremely valuable data set has
been established.

Suspended sediment transport has been evaluated for 36
sites (32 rivers).

Annual suspended sediment discharge ranges from 0.01 to
8 million tons at the evaluated sites.

Roughly 50 million tons are transported to the Atlantic
Ocean annually by these 32 rivers, excluding jökulhlaups.

Major future changes in sediment load are expected due to
climatic change and future hydropower development.

A pie diagram showing
the number of sites
affected by glacier
surges, jökulhlaups,
hydropower development
or a combination of these
factors for 36 sites at the
largest rivers in Iceland.
“Other” indicates river
sites which are not
directly influenced by
these factors (28% of the
sites).

Jökulhlaup; 1
Glacial surges/
Jökulhlaup;10

Glacial surges; 
6

Hydropower 
development; 

2
Hydropower 

development/
Glacial surges;

7

Other ; 10

Vatnajökull

Greatest suspended fluxes are seen in the glacial rivers originating
from the Vatnajökull glacier (up to 4-8 106 t yr-1) which is similar to
sediment load in many of the great Russian rivers (Pechora,
Yenisei, and Lena 5.6-7.7 106 t yr-1). For the 32 rivers shown above,
suspended sediment transport is about 51 106 t yr-1 compared to
2.6 106 t yr-1 for mainland Norway (Hasholt et al. 2006). In addition
semi-annual jökulhlaups add substantially to the sediment flux in
some rivers, e.g. Skaftá and Skeiðará in South Iceland.
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Suspended sediment transport in
the catastrophic 1996 flood on
the Skeiðarársandur plain is
estimated 180 million tons.

Future sediment transport will be greatly affected by future
hydropower development and by climate change. E.g. using future
climate scenarios, the Icelandic glaciers are modelled to disappear
during the next 150-200 years (Jóhannesson et al. 2006). River
discharge will increase greatly with faster glacier melting and so will
sediment transport except where proglacial lakes are formed in
which sediment will be deposited.
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