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1 Inngangur

Efni skyrslu pessarar er ad greina fré gerd HBV-rennslisltkans af vhm 26 f Sand4 {
Pistilfirdi. Med adstod rennslislikansins er reiknud rennslisréd fyrir timabilid 1.9.1949
~ 31.8.1999. Verkefnid var unnid fyrir Rafmagnsveitur rikisins { 4gist 2002.

Upptok Sandar liggja { Mérilludal og fellur 4in til nordurs og austurs um 50 km
leid til sjavar f Sandvik { Pistilfirdi. Helstu pverdr eru Mérillukvisl, Hognastadakvisl,
Svartdskvisl og Mosfellskvisl. Vatnasvid Sandéar er um 270 km? vid 6sinn.

A
) Raufarhéfn

§:

A7)

Skyringar

o 9 Vatnshae8armaelir

4 .

Grimsstadir
ﬁ : ﬂ Vedurst6d

0 10 20 . 40 7 ;
e e o , / ﬁ Vatnasvid Sandar

Mynd 1: Vatnasvid vhm 26 { Sanda.

Vatnamaelingar Orkustofnunar reka einn siritandi vatnshaedarmeeli { Sandd, vhm 26, og
héfst ritun 1. september 1965. Melirinn er { 20 m haed yfir sjdvarmaéli og er stadsetning
hans synd 4 mynd 1. Steerd vatnasvids Sandar vid vhm 26 er 263 km?. Heesti punktur
vatnasvidsins er Bunga { 967 m haed yfir sjdvarmali. Mynd 2 synir haedardreifingu
vatnasviosins.
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Mynd 2: Hadardreifing vatnasvids vhm 26 { Sand4d. (Orkustofnun Vatnamslingar,
landupplysingakerfi)

2 Reiknilikan

HBV reiknilfkanid likir eftir afrennsli af vatnasvidi dt frd gognum um sélarhringsur-
komu og sélarhringsmedalhita. Likanid er pad sem kallad hefur verid ,h4lf dkvardan-
legt”, b.e. einfold sambond eru notud til ad likja eftir icknu samspili margra mismun-
andi pdtta { nattirunni. Vatnamaelingar nota s.k. , KARMEN” dtgéfu, sem préud var
af Norges vassdrags- og energidirektorat (NVE) { samvinnu vid Osl6arhdskéla (Seelt-
hun, 1996).

Yfir 100 6h&dir studlar koma vid ségu begar tirkomu er breytt f afrennsli { ltkaninu. Peir
eru dkvardadir med ,trial and error” adferd, b.e. studlunum er gefid eitthvert gildi sem
talid er liklegt ad sé rétt og likanid er keyrt fyrir eitthvert fyrirfram dkvedid timabil.
Fylgni reiknads og melds rennslis 4 adlogunar- og 4 samanburdartimabilum er pvi
nast athugud, badi med adstod linurita og fylgnistudla og leikurinn er endurtekinn
uns fylgnin er ordin vidunandi. Akvordun lfkanstudlanna er mikilvaegasti en jafnframt
erfidasti og timafrekasti hluti likangerdarinnar.

Fylgnin er mald med fylgnistudlunum R2 og R2log. R2 er skilgreindur 4 eftirfarandi
hatt:

_ Z (Qo - Qo)2 - 2 (Qs - Qo)2
Z (Qo - C—20)2

R2 (1)



urkoma, hitastig
landfradil. einkenni
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Mynd 3: Adlogun HBV likansins (Killingtveit o.1l. 1990).

pbar sem @, er melt rennsli, Q, er malt medalrennsli 4 vidkomandi tfmabili og Qs er
reiknad rennsli skv. HBV likani. R2log er skilgreindur hlidsteett R2 utan ad notadur
er 10-logaritmi rennslisins sem gerir vaegi grunnrennslis meira.

Fylgnistudlarnir taka gildi 4 bilinu —oo til +1, og téknar +1 algjora samsvorun meelds
og reiknads rennslis. Fylgnin er vanalega talin g6d néi studlarnir heerra gildi en 0.60.

3 Vedurgogn

Vid gerd HBV-likansins af vhm 26 var notast vid vedurgogn frd veSurstédvunum &
Grimsstodum 4 Fjollum (495), Raufarhofn (505) og Saudanesi (508). Eydur eru i
gognum fré vedurstodinni 4 Grimsst6dum & drunum 1987 og 1990. Peer eru briadar
med bvi ad gera rad fyrir linulegu sambandi vid vedurbaetti 4 vedurstod 1 Reykja-
hlid { um 40 km fjarleegd. Par sem malingar héfust ekki fyrr en { september 1980 4
Saudanesi var gagnarodin padan afturlengd til drsins 1949 med bvi ad gera rad fyrir
linulegu sambandi vid vedurstsdina & Raufarhofn sem er f um 40 km fjarleegd. Eydur
{ gagnarodinni 4 arunum 1982 og 1983 voru bettar med somu adferd. Mynd 4 synir
ménadargildi urkomu og hitastigs drin 1949 — 1999.



Tafla 1: Linulegt samband milli vedurstodva

vedurstod batt med Y=a-X+b
Grimsstadir | Reykjahlid | irkoma: a = 0.5232 b=0 R2 = 0.4129
hitastig: a = 0.9642 b =-1.0775 R2 = 0.9711
Saudanes | Raufarhofn | urkoma: a = 0.6308 b=20 R2 = 0.5133
hitastig: a = 1.0312 b =0.3596 R2 = 0.9448

Tafla 2: Mebal}irkoma og medalhiti 1949 - 1999
Arstirkoma [mm| Medalhiti [° C]

Grimsstadir

Raufarhéfn
Saudanes

343
674
473

0.6
24
2.7




Grimsstadir & Fjollum Raufarhéfn
100 — 10 100 — 10
8 8
14 4
E 50l i o
£ 50 50 o
10 10
1-4 1-4
0 | : Y Bl Bl B F N —6 0 ;; S :_:’ E:, il Bl Bl Bl B —6
j fmamijjasond j fmamijjasond
Saudanes
100 10
18
4
E 50l o
.g. 50 - A O
ol E dHE0EE 18 | 4
j fmamijjasond

Mynd 4: Medalirkoma og medalhiti 4 vedurstodvum &drin 1949 — 1999 (Vedurstofa
Islands).

4 Adlogun HBYV likansins ad vhm 26

HBV-likanid var adlagad ad rennslisgognum frd 1.9.1988 — 31.8.1995, en timabilin
9.11.1965 ~ 31.8.1988 og 1.9.1995 — 31.8.1999 voru hofd til samanburdar. Vid gerd
likansins var eingongu studst vid meelingar sem ekki eru taldar trufladar af is eda
60ru. Pad pydir ad mikid vantar 4 ad meeldu rennslisgégnin séu heilstad og samfelld,
einkum ad vetri.

Myndir { Vidauka II syna linurit med maldu og reiknudu rennsli vid vhm 26. Par
mé sjd ad likanid hermir allvel eftir grunnrennslinu flest drin. Erfidar gengur med
afrennslistoppa sem likanid { mérgum tilfellum ymist of- eda vanmetur. Oft tekst pé
mjog vel ad likja eftir rennsli Sanddr og vatnsjéfnudur 4 timabilinu 1965 - 1999 er
0.2%.
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Tafla 3: Vatnsjofnudur og fylgni i HBV likani af vhm 26. Adlogunartimabil er feitletrad.
Qreikn* tdknar medalrennsli heillra vatnsdra skv. HBV-likani.

vatnsar  Quelt [Gl]  Qreikn |Gl] hlutfl. mism.  Qpepp* [m®/s] R2  R2log
1965/66 504.9 621.7 22.7% 14.1 0.347 0.577
1966/67 527.0 700.6 32.8% 15.8 -0.719 -0.213
1967/68 545.9 656.4 20.5% 15.2 0.381 0.194
1968/69 381.8 426.0 12.1% 11.2 0.011 0.210
1969/70 470.2 599.6 27.0% 13.0 0.012 0.430
1970/71 473.4 498.6 4.9% 13.2 0.356  0.565
1971/72 416.6 416.6 -0.4% 12,6 0.258 0.224
1972/73 564.9 527.0 -6.5% 15.0 0.584 0.590
1973/74 517.5 568.0 9.8% 14.6 0.510 0.570
1974/75 568.0 504.9 -11.4% 13.1 0.483 0.540
1975/76 366.1 334.5 -8.8% 9.77 0.314 0.466
1976/77 520.7 435.5 -16.2% 10.8 0.711  0.558
1977/78 473.4 438.6 -7.1% 11.4 0.717 0.546
1978/79 530.2 945.9 3.0% 12.2 0.648 0.390
1979/80 369.2 297.9 -19.3% 10.5 0.099 -0.003
1980/81 460.7 520.7 12.5% 12.3 0.317 0.404
1981/82 564.9 574.3 1.9% 14.2 0.337 0.489
1982/83 763.7 858.3 12.5% 17.9 0.234 0.188
1983/84 457.6 508.1 10.9% 14.2 0.312 0.657
1984/85 460.7 492.3 6.9% 12.9 -0.400 0.211
1985/86 574.3 530.2 -7.8% 12.6 0.818 0.770
1986/87 473.4 416.6 -12.3% 10.8 -0.135 -0.002
1987/88 508.1 407.1 -19.6% 13.2 0.474 0.180
1988/89 719.5 845.7 17.9% 17.6 0.439 0.405
1989/90 527.0 542.8 3.0% 14.8 0.778 0.693
1990/91 432.3 410.2 -5.8% 12.7 0.731 0.747
1991/92 403.9 416.6 2.7% 12.8 0.275 0.346
1992/93 530.2 545.9 3.5% 14.4 0.650 0.756
1993/94 577.5 441.8 -23.4% 10.8 0.483 0.617
1994/95 577.5 640.6 10.9% 15.5 0.808 0.774
1995/96 331.3 263.2 -20.5% 8.30 0.196 0.291
1996 /97 486.0 441.8 -8.7% 104 0.819 0.657
1997/98 448.1 422.9 -5.9% 12.6 0.802 0.695
1998/99 640.6 498.6 -22.2% 13.1 0.810 0.627
medal 495.4 498.6 0.2% 12.0 0.504 0.511
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Mynd 5: Medalrennsli og medalafrennsli af vatnasvidi vhm 26 skv. HBV-likani

Rennslisrodin er vistud 4 slédinni /os/gog/vmgogn/rennsli/10026. I vidauka er ad
finna studlaskrdna sem notud var { likaninu, en hana er einnig ad finna 4 sl6dinni
/os/gog/vmgogn /hbv /026 /param.dat 4 tolvukerfi Orkustofnunar.

Reykjavik, 21. 4gist 2002

Gunnar Orri Grondal.



-192-
5 Heimildir

Killingtveit, Aanund; Selthun, Nils Roar; Saether, Bjorn; Taksdal, Svein; Hirsch,
Robert von, 1990. Programmet HBV-Modellen, Norsk Hydroteknisk Laboratorium,
Trondheim.

Orkustofnun, Vatnamelingar. Gogn ur gagnasafni Vatnamalinga.

Seelthun, Nils Roar, 1996. The "Nordic"HBV model - version developed for the project
"Climate Change and Energy Production". NVE Publication no. 7, Norwegian Water
Resources and Energy Administration, Oslo.

Vedurstofa Islands. Gagnasafn med sélarhringsgildum vedurpdtta, afrit vardveitt a
Vatnamelingum Orkustofnunar.



-13-

6 Vidauki I: Studlaskra

Skrain /os/gog/vmgogn/hbv /026 /param.dat.

START 2V026
3 PNO Number of precipitation stations

Grimsst Fj PID1 Identification for precip station 1
387. PHOH1 Altitude precip station 1

.38 PWGT1 Weight precipitation station 1

MMMMMMMMNMMMMMl\)t\)MM!\JMMMMMMMMNMMMMMMMMMMMMI\Jl\)t\)t\)

L OO NN OO OOO0OO0OO0OO0ODO0OO0OO0OO0O0OO0O0O0OO0OO0 O OO0 O oo

NN NN = = =
WNRFE O WOOW-NO O WNNE- O

Raufarhofn PID2

5. PHOH2

.22 PWGT2
Saudanes PID3
20.5 PHOH3
.40 PWGT3

3 TNO Number of temperature stations

Grimsst Fj TID1 Identification for temp station 1
387. THOH1 Altitude temp station 1

.65 TWGT1 Weight temp station 1

Raufarhofn TID2

5. THOH2

.05 TWGT2
Saudanes TID3
20.5 THOH3
.30 TWGT3

1 QNO Number of discharge stations

vhm026 QID Identification for discharge station
1. QWGT Scaling factor for discharge

263.36 AREAL Catchment area [km2]

0.000 MAGDEL Regulation reservoirs [1]

10.000 HYPSO ( 1,1), low point [m]

150.000 HYPSO ( 2,1)

250.000 HYPSO ( 3,1)

300.000 HYPSO ( 4,1)

400.000 HYPSO ( 5,1)

450.
550.
600.
700.
750.
950.
.000 HYPSO
.087 HYPSO
.189 HYPSO
.267 HYPSO
.550 HYPSO
.618 HYPSO
.801 HYPSO
.874 HYPSO

O O O O O O O O

000 HYPSO
000 HYPSO
000 HYPSO
000 HYPSO
000 HYPSO
000 HYPSO

AN AN AN AN AN AN A A

( 6,1)

(7,1

(8,1

(9,1

(10,1)

(11,1), high point
1,2), Part of total area below HYPSO (1,1) =0
2,2)

3,2)

4,2)

5,2)

6,2)

7,2)

8,2)
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24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79

14-

.950 HYPSO ( 9,2)

.974 HYPSO (10,2)

.000 HYPSO (11,2), Part of total area below HYPSO (11,1) = 1
.000 BREPRO( 1), Glacier area, part of total area, below HYPSO( 1,1) (=0.0)
.000

.000

.000

.000

.000

.000

.000

0.000

O O O O O O O O+ O O

'0.000

0.000 BREPRO(11), Glacier area, part of total area, below HYPSO(11,1)

240.000 NDAG Day no for conversion of glacier smow to ice
-0.000 TX Threshold temperature for snow/ice [C]

-0.100 TS Threshold temperature fo no melt [C]

5.200 CX Melt index [mm/deg/day]

0.05 CFR Refreeze efficiency [1]

0.03 LV Max rel. water content in snow [1]

2.00 PKORR Precipitaion correction for rain [1]

1.550 SKORR Additional precipitation corection for snow at gauge [1]
600.000 GRADALT Altitude for change in prec. grad. [m]
0.01 PGRAD1 Precipitation gradient above GRADALT [1]

0.03 CALB Ageing factor for albedo [1/day]

0.30 CRAD Radiation melt component [1]

0.70 CONV Convection melt component [1]

0.00 COND Condensation melt component [1]

1.0 CEVPL lake evapotranspiration adjustment fact [1]

0.9 ERED evapotranspiration red. during interception [1]
30.0 ICEDAY Lake temperature time constant [d]

-0.66 TTGRAD Temperature gradient for days without precip [deg/100 m]
-0.46 TVGRAD Temperature gradient for days with precip [deg/100 m]
0.18 PGRAD Precipitation altitude gradient [1/100 m]

1.30 CBRE Melt increase on glacier ice [1]

0.500 EP EP( 1), Pot evapotranspiration, Jan [mm/day] or [1]
0.500 EP EP( 2), Pot evapotranspiration, Feb [mm/day] or [1]
0.800 EP EP( 3)

1.100 EP EP( 4)

1.400 EP EP( 5)

2.500 EP EP( 6)

2.400 EP EP( 7)

1.200 EP EP( 8)

1.100 EP EP( 9)

0.900 EP EP(10)

0.700 EP EP(11)

0.600 EP EP(12)), Pot evapotranspiration, Dec [mm/day] or [1]
250.00 FC Maximum soil water content [mm]
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80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
121
122
123

0.10 FCDEL Pot.evapotr when content = FC*FCDEL [1]
2.5 BETA Non-linearity in soil water zone [1]
10.00 INFMAX maximum infiltration capacity [mm/day]

Quick time constant upper zone [1/day]

Threshold quick runoff [mm]

Slow time constant upper zone [1/day]

Percolation to lower zone [mm/day]

Time constant lower zone [1/day]

(1), Routing constant (lake area, km?2)

(2), Routing constant (rating curve const)
(3), Routing constant (rating curve Zero)
(4), Routing constant (rating curve exp)
(5), Routing constant (drained area ratio)
(1), Feedback constant

.00 DECAY (2), Feedback constant

.00 DECAY (3), Feedback constant

.20 CE Evapotranspiration constant [mm/deg/day]

.2 DRAW "draw up"constant [mm/day]

.7 LAT Latitude [deg]

.40 TGRAD(1) Temperature

.50 TGRAD(2) Temperature

.70 TGRAD(3) Temperature

.65 TGRAD(4) Temperature

.60 TGRAD(5) Temperature

.62 TGRAD(6) Temperature

.57 TGRAD(7) Temperature

.50 TGRAD(8) Temperature gradient Aug [deg/100m]

.45 TGRAD(9) Temperature gradient Sep [deg/100m]

.35 TGRAD(10) Temperature gradient Oct [deg/100m]

.35 TGRAD(11) Temperature gradient Nov [deg/100m]

.3 TGRAD(12) Temperature gradient Dec [deg/100m]

10.0 SPDIST Uniformly distributed snow acc [mm]

100.0 SMINI Inital soil moisture content [mm]

100.0 UZINI Initial upper zone content [mm]

350.0 LZINI Initial lower zone content [mm]
VEGT(1,1) Vegetation type 1, zone 1

VEGT(2,1) Vegetation type 2,

.0 VEGA(1) Vegetation 2 area,

0.38 KUZ2
50.00 UZ1
.04 KUZ1
.60 PERC
.007 KLZ
.85 ROUT
.05 ROUT
.05 ROUT
.025 ROUT
.075 ROUT
.00 DECAY

O OO OO OO0 OO O O u O

[deg/100m]
[deg/100m]
[deg/100m]
[deg/100m]
[deg/100m]
[deg/100m]
[deg/100m]

Jan
Feb
Mar
Apr
May
Jun
Jul

gradient
gradient
gradient
gradient
gradient
gradient
gradient

zone 1
zone 1

[1]

124
125
126
127
128
129
130
131
132

.0 LAKE(1)
VEGT(1,2)
VEGT(2,2)
.0 VEGA(2)
.0 LAKE(2)
VEGT(1,3)
VEGT(2,3)
.0 VEGA(3)

3
4
1
0
3
4
1
0
4
4
0
0.0 LAKE(3)

Lake area,
Vegetation
Vegetation
Vegetation
Lake area,
Vegetation
Vegetation
Vegetation
Lake area,

zone 1 [1]
type 1, zone
type 2, zone
2 area, zone
zone 2 [1]
type 1, zone
type 2, zone
2 area, zone
zone 3 [1]

N

w ww

(1]



133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
1563
154
155
156
157
158
159
160
FINIS

NNNMNDNNONMNMNNNNDMDNONNNDNODNODNNDNODMNODNODNDNODNODNNNODNODNDNDNDND

4
1
0
0
4
1
1
0
4
1
0
0
1
4
0.
0
1
4
1
0
1
4
1
0
1
4
0
0

VEGT(1,4)
VEGT(2,4)
.1 VEGA(4)
.0 LAKE(4)
VEGT(1,5)
VEGT(2,5)
.0 VEGA(5)
.0 LAKE(5)
VEGT(1,6)
VEGT(2,6)
.0 VEGA(6)
.0 LAKE(6)
VEGT(1,7)
VEGT(2,7)
0 VEGA(T7)
.0 LAKE(7)
VEGT(1,8)
VEGT(2,8)
.0 VEGA(8)
.0 LAKE(8)
VEGT(1,9)
VEGT(2,9)
.0 VEGA(9)
.0 LAKE(9)

Vegetation
Vegetation
Vegetation
Lake area,
Vegetation
Vegetation
Vegetation
Lake area,
Vegetation
Vegetation
Vegetation
Lake area,
Vegetation
Vegetation
Vegetation
Lake area,
Vegetation
Vegetation
Vegetation
Lake area,
Vegetation
Vegetation
Vegetation
Lake area,
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type 1, zone
type 2, zone
2 area, zone
zone 4 [1]

type 1, zone
type 2, zone
2 area, zone
zone 5 [1]

type 1, zone
type 2, zone
2 area, zone
zone 6 [1]

type 1, zone
type 2, zone
2 area, zone
zone 7 [1]

type 1, zone
type 2, zone
2 area, zone
zone 8 [1]

type 1, zone
type 2, zone
2 area, zone
zone 9 [1]

©O © ©

(1]

(1]

(1]

[1]

[1]

[1]

VEGT(1,10) Vegetation type 1, zone 10
VEGT(2,10) Vegetation type 2, zone 10
.0 VEGA(10) Vegetation 2 area, zone 10 [1]
.0 LAKE(10) Lake area, zone 10 [1]
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