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ABS1RACT 

Eyj6lfsd6ttir, G.G, Arad6ttir, A.L., Thorgeirsson, H., Arnalds, 6. & Gu6mundsson, J. 
1994. Environmental change and energy balance studies during succession of a poplar 
plantation on an exposed site in Gunnarsholt, S. Iceland. Status report 1991. IFRS 
Report 8. 32 pp. 

Cooperative research on environmental change and energy balance during 
succession of a poplar (Populus trichocarpa Torr. & Gray) plantation on an exposed 
site in Gunnarsholt, S. Iceland was initiated in 1988. Participants in this cooperation 
were Forestry Canada (Newfoundland and Labrador region), Queen's University, 
Canada, Iceland Forest Research Station and the Soil Conservation Service of 
Iceland. In J 990 the Agricultural Research Institute of Iceland became the 5th 
member of this cooperation. This report describes the history of this cooperation 
and the objectives of the project ( chapter 1 ), the experimental site and its 
preparation ( chapter 2), the biometerological instrumentation and an overview of 
the data collected in 1991 ( chapter 3) and measurements of the poplar plants in 
1991 (chapter 4). 

Among the objectives that have been defined for the project are: 
1. to define the energy balance of the area;
2. to study the effect of poplar trees on energy balance and microclimate in the
area;
3. to parameterize models describing the interaction of factors determining soil
temperature and soil moisture;
4. to study the effect of wind on growth and form of the poplar trees;
5. to measure solar radiation utilized by the poplar trees;
6. to measure growth of the poplar trees and relate their growth to environmental
factors;
7. to study the response of poplar trees to various environmental factors, by
measuring their stomata! conductance and photosynthesis;
8. to parameterize growth models for poplar.
9. to study the development of vegetation, surface- and soil biota, as the poplar
trees grow and mature.

The site was established on a hayfield at Gunnarsholt. The sod was stripped off 
approximately 14.5 ha area in the fall of 1989. Prior to planting poplar in 1990, the 
site was treated with herbicide. The poplar plants were propagated from cuttings, 
and planted with 1 m spacing. In 1990; the surface was essentially bare soil, with 
narrow strips of grass that had been left in the process of stripping the sod. The 
herbicide application was not uniform, however, and in areas that had received little 
or no herbicide, there was unrestricted grass growth in the remaining sod strips. 
The rest of the area ,was by 1991 mostly covered by cryptogams, especially ,mosses. 

In 1991, 23,700 new plants were planted to replace dead plants. This represents 
16.3% mortality over the whole area. 



Instrumentation for measuring environmental factors was installed in 1989, near 
the center of the plantation (see fig. 4.1). Most of the instruments are on a 6 m 
high tower. The station is connected to line power and a telephone line. 

In 1.991 the following environmental factors were measured: 
(a) Solar radiation. Short wave radiation (280-2800nm) at the top of the tower is
measured by "Eppley Black and White Pyranometer" from Eppley Laboratory Inc.
( model 8-48). Net radiation is measured at 4 m height by an instrument of "Funk"
type, produced by Middleton. It measures simultaineously incoming radiation (short
wave and long wave) and outgoing radiation (long wave) from the surface. The
difference between these two is net radiation. Both short wave radiation and net
radiation are measured in W m·2 (W = J s·1).
(b) Wind speed is measured at 144 and 254 cm, and wind direction at 254 cm
height. Wind is measured by a three-cup anemometer from R.M Young Co.
Wind speed is recorded as mean wind speed for 30 min in m s·1.
( c) Precipitation is measured with a tipping bucket rain gage from Texas
Electronics Inc. This is only functional when temperature is above freezing point.
The bucket is 24.5 cm in diameter, and is located at 50 cm above ground.
Precipitation is recorded as total precip. (mm) in 30 min.
( d) Air temperature and humidity is measured by wet- and dry-bulb temperature
sensors. The sensors are installed in an elevator design that interchanges the
positions of the sensors by moving them up and down a pair of rails every 15
minutes, stopping at 144, 254 and 364 cm. There are 2 sensor pairs on each rail,
and for each measuring period, there are always 2 sensor pairs at 254 cm. Each
sensor pair, wet and dry, is mounted inside a radiation shield made of PVC tube 
covered by reflective aluminized tape. A small fan draws air through the pipe at 
5.4 m s·1•
( e) Soil temperature is measured at 1 and 5 cm depth with thermocouples.
(f) Heat flux to the soil is measured with soil heat flux plates from BWD Precision
Instruments.
(g) Data logger from Campbell Scientific (21X) is used to record measurements
every 10 s. Recorded are 30 minute means for all measurements, plus 3 and 15
minute means of temperature and humidity over the growing season. The data
logger is connected to a telephone line for monitoring and automatic data retrieval.

Examples of data collected in 1991 are given in Figs. 3.1 - 3.9, and Tables 3.1 
and 3.2. 

In 1991, a coordinate system was established for the plantation, to help locating 
individual plants. The tower was set as the center of the coordinates (Fig. 4.1), and 
posts mark the corners of each 50 x 50 m plot. 

One hundred poplar plants were randomly selected from the whole plantation 
for non-destructive monitoring of growth (Fig. 4.1). Each pant was numbered and 
tagged. Height, stem diameter, and crown dimensions were measured on Aug. 14 
and Sept 19. The resu]ts from these measurements are shown in Table 4.1. Plants 
in grass free-areas where the surface is covered with mosses were significantly larger 
and grew significantly better than plants in a sward dominated by grass (Table 4.2). 



Twenty poplar plants were randomly selected for destructive sampling ( excluding 
the area immediately around the tower). On Aug. 14 and 15, each plant was first 
measured in the same way as the 100 monitored plants, then the stem was cut at 
the soil surface, and root cores taken underneath the plant. However, the root 
cores contained a lot of grass roots and decaying plant debris and thus it was 
decided not to use them for further analysis. In the laboratory, the leaves were 
separated from the stems, and the dimensions and area of each leaf measured. The 
aboveground plant parts were then dried and weighed. Results from measurements 
of the harvested plants are shown in table 4.3. Multiple regression (stepwise) was 
done with the total aboveground dry weight as dependent variable and 
nondestructive measurements of the plants as independent variables. Independent 
variables that had significant regression coefficients were (A) crown dimensions, i.e. 
max. crown diameter times crown diameter 90° to max.; (B) stem diameter at 10 
cm; and (C) plant height. The resulting formula was 

aboveground biomass (dry weight) = -2.21 + 0.0088 A + 0.10 B
2 

+ 0.097 C 

with R2=0.965, which indicates that the simple measurements done on the 100 
monitored trees may give a fairly good indication of their biomass. 

The effect of fertilizer addition on poplar growth was tested in the SW corner of 
the plantation. The treatments included three fertilizer rates, 10, 20 and 30 g of 
J5% N - 15% P

2
0

5 
- 15% K

2
0 fertilizer per plant and two methods of application, 

i.e. ( l) fertilizer was spread on the soil surface around the plant and (2) a small
hole was made 5 cm from the stem and the fertilizer put in the hole. The plants
were measured on June 27 and Sept. 30. Results are shown in table 4.5.
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l. INNGANGUR

1.1 Saga verkefnisins 

Arm 1988 h6fst sarnstarf Forestry Canada, Nyfundnalands og Labradors 
svre6isins f St. John's og Landafrre5ideildar Queen's University i Kingston vi6 
Ranns6knasW5 Sk6grrektar rikisins a M6gilsa og Landgrre5slu rikisins urn ranns6kn 
a umhverfisbreytingum og orkuflre5i vi6 framvindu asparsk6gar a berangri. 

Upphafsrna6ur pessa sarnstarfs var dr. Alexander (Sandy) Robertson fra Forestry 
Canada, sem heims6tti Island ari6 1983 a vegum Sk6grrektarfe1ags Islands en ari6 
eftir heims6tti Sigur6ur Blondal, paverandi sk6grrektarstj6ri, Kanada i bo6i Forestry 
Canada. l>a6 var svo vori5 1988 a5 Alexander Robertson og samstarfsrna6ur hans 
dr. J. Harry McCaughey fra Queen's University kornu til Islands i peim tilgangi a6 
koma a samstarfi vi5 islenska ranns6knamenn um tilraun i orkuj6fnu6i sta6setta a 
Islandi. l>essir kanadfsku visindamenn h6f5u vericS i samstarfi fra 1985 og pr6a6 
a6ferDir og komi6 upp treknibunam til a5 mrela orkujofnu6 a vi6iokrum a tveim 
st66um a vesturhluta Nyfundnalands. 

l>eir voldu tiirauninni sta6 a gomlu tuni i Gunnarsholti (mynd 1.1) en par rikja 
a5 pejrra aliti kjora5stre6ur til ranns6kna a orkuj6fnu6i og a ahrifum vinds a 
asparsk6g i uppvexti. 

Mynd 1.1. 

G u n n a,. sh o I l 

l<irkjub�r 

"""""""""""""'==B 
•co 0 100 200 m D.a tm 

Sta6setning tilraunask6garins i Gunnarsholti (ru6ustrika6 svre5i). 
Einnig sjast h6fu6st66var Laudgrre6_slu rikisins uppi i hregra horninu. 
(Kort Da6i Bjornsson). Location of the. experimental plantation in 
Gwma1:5holt (cross hatched area). Also shown are the SCS headquarters 
in Gwmarsholt (upper right). 
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i fyrsta lagi er f Gunnarsholti a5sta6a til ranns6kna, bce5i husakynni og starfsf6lk 
og i m�ru lagi er tilraunasvce5i5 flatt og jar5vegurinn einsleitur ( og f pri5ja lagi vaxa 
aspir og vi6itegundir f Gunnarsholti nokku6 jafnt en pa6 synir a5 umhverfispcettir a
sta6num eru fremur einsleitir). Hcegt er a6 halda mcelingunum afram allt ari6 par 
sem vetur eru oftast fremur mildir i Gunnarsholti. 

V ori5 1989 h6fst undirbuningur fyrir alvoru og voru ranns6knirnar pa 
skipulag5ar. Um sumari6 var gengi5 fra a6sto6u til mcelinga a svce6inu og i nalcegt 
mi6ju pess var reist mastur a steyptum grunni og byggt skyli fyrir tolvubuna6inn og 
rafgeymana. i a.gust voru sman mcelitcekin stillt og komi6 fyrir i og vi6 mastri6. 
l>etta ger6u McCaughey hj6nin me6 a6sto6 serfrce5inga Ranns6knast65varinnar a
M6gilsa. Mcelitcekin voru fyrst knuin rafmagni ur 12V bilgeymum sem starfsmenn 
Landgrce6s1unnar sau um a6 hla6a a halfsmana6ar fresti. Haustil:S 1990 var lagt 
rafmagn og simi a6 stol'linni. 

Mcelitcekin og mcelingar a umhverfispattum voru i umsj6n J. H. McCaughey en f 
april 1990 tok Halld6r l>orgeirsson a Ranns6knastofnun landbuna6arins a6 miklu 
leyti vm peim pcetti ranns6knanna i samra6i vi6 Mccaughey. Ranns6knastofnun 
landbuna5arins kom par me6 formlega inn i samstarfi5. Mcelibuna5urinn var6 fyrir 
toluver6um skemmdum veturinn 1989-90 og var 6virkur par til gert var vi6 hann i 
byrjun juli 1990. l>a var nota5 sterkara efni f brautirnar sem hinn hreyfanlegi hluti 
bunaOarins fcerist eftir. Gagnatolvan skrair st66u allra mcelanna a halftfma fresti og 
ma nalgast gognin um sima, hvort sem er ur Reykjavik e6a fra St. John's i Kanada. 
Fyrst var notuO gagnatolva af germnni Campbell Scientific 21X, en veturinn 1992 var 
skipt yfir i oflugri tolvu fra sama framlei6anda. 

Samkvcemt tilraunaacetluninni h6fust mcelingar a umhverfispattum ari a5ur en 
aspirnar voru gr65ursettar, en pannig fengust upplysingar um hita og rakastreymi 
o.fl. a berangri. Aspirnar voru si6an gr66ursettar f juli 1990 og i juni og fyrri hluta
juHmana6ar 1991 var gr66ursett i sta5 peirra sem h6f6u drepist fyrsta veturinn.
AlcveOi5 var aO nota einungis Alaskaaspir af kl6ninum H'>unni ( fra Copper River
Delta i Alaska) til a6 tryggja pa6 a6 breytileiki milli einstakra tilraunatrjaa vceri sem
minnstur. S6mulei6is var haf6ur 1 m a milli trjanna sem er mjog pettur sk6gur til
a6 samfellt laufpak myndamst sem fyrst.

1.2 Umsjon einstakra patta rannsoknanna. 

Alexander Robertson er umsj6narma0ur verkefnisins i Kanada og einnig 
forsvarsma5ur ):>ess (Project Coordinator). 

l>au Asa L. Arad6ttir og A6alsteinn Sigurgeirsson fra M6gilsa sja um mcelingar a 
vexti trjanna og aO vinna ur peim gognum. 

Halld6r l>orgeirsson ser um mcelingar bcem a life61isfrce6ilegum J:>attum i 
sambandi viO voxt trjannna og a jar5raka og tengslum bans vi5 vatnsbuskap 
plantnanna. 

J. H. Mccaughey og Halld6r l>orgeirsson sja um mcelitcekin, ):>ann hugbunaO sem 
J:>eim fylgir sem og urvinnslu mcelinga umhverfispattanna. 

!Etlunin er aO pr6fa Hk6n og smma ny lik6n sem nota ma til aO segja fyrir um 
framleiOni plantna (Alaskaaspar) ut fra umhverfis):>attum sem hcegt er aO mcela. 
Likonin byggja a e01isfrce6ilegum ):>attum s.s. raka og hita jar5vegs sem og a 



lffeD!isfne6ilegum pattum s.s. lei6ni loftaugna og lj6stillffunar. Halld6r I>orgeirsson 
ser um pennan hluta verkefnisins. 

Landgrc:e5sla rfkisins leggur til afgirt 16 ha. land fyrir tilraunina og starfsmenn til 
framkvremda a svre5inu. 

Ranns6knast66in a M6gilsa, J>orbergur Hjalti Jonsson, Ulfur Oskarsson og J6n 
Gunnar Ott6sson sau um val trjanna og framleitislu peirra (hra6fjolgun) sem falin 
var brendum {1 tj6rum gartiyrkjubylum a Su5urlandi. 

Sumari6 1991 gekk Pall Bergp6rsson til lie'5s vi5 vinnuh6pinn, fyrir hand 
VeOurstofu Islands. 
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Vegna umfangs pessa ranns6knaverkefnis og fjolda samstarfsa5ilanna var ari5 
1991 gert formlegt samkomulag milli peirra. Petta samkomulag nefnist 
"Memorandum of Understanding Concerning the Coordination of Biometeorological 
and Climate Research 1990-1995" (sja vi5auka A). J>ar var peim sem stj6rna 
ranns6knunum skipt i tvo h6pa, einn sem i voru peir sem sja um pa hli6 
ranns6knarinnar sem snyr a6 visindunum og annan sem i voru peir sem sja um 
fjarmal og yfirstj6rn ranns6knanna. I>ar var enn fremur tekie'5 fram a6 
Ranns6knast66 Sk6grrektar rikisins M6gilsa skyldi vera su stofnun sem ber abyrg6 a 
peim hluta ranns6knanna sem fer fram a islandi og Forestry Canada (Newfoundland 
and Labrador Region) su stofnun sem ser um skipulag samstarfsins milli islands og 
Kanada. 

l>eir sem sja um hina visindalegu hli6 verkefnisins eru pvi eftirfarandi: 
J. H. McCaughey, Queen's University 
Halld6r J>orgeirsson, Ranns6knastofnun landbunal'>arins 
Asa L. Arad6ttir, Ranns6knast66 Sk6grrektar n1.cisins M6gilsa 
A6alsteinn Sigurgeirsson, Ranns6knast66 Sk6grrektar rikisins M6gilsa 
A. Robertson, Forestry Canada (Newfoundland and Labrador Region)
Pall Bergp6rsson, Ve6urstofu islands

J>eir sem sja um yfirstj6rn og fjarmal verkefnisins eru: 
Arni Bragason, Ranns6knast65 Sk6grrektar rikisins M6gilsa 
Sveinn Run61fsson, Landgrre6slu rikisins 
J>orsteinn Tomasson, Ranns6knastofnun landbuna5arins 
John Munro, Forestry Canada (Newfoundland and Labrador Region) 

Fjarveiting til verkefnisins ari5 1990 var 4.467.000 kr., arm 1991 alls 4.680.000 kr. 
og ari6 1992 al1s 5.000.000 kr. 

1.3 MarkmiO ranns6knanna. 

i upphafi voru sett fram nokkur markmi5 en nu pegar hafa onnur brest vi5 og a 
peim enn eftir a6 fjolga pvi gert er ra6 fyrir a6 me6 ti6 og t1ma bretist fleiri 
visindamenn i h6pinn. 

J>au markmi6 sem til pessa hafa veri5 skilgreind eru sem her segir: 
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1. A6 skilgreina orkuj6fnu6 svre6isins, p.e. heildarinnstreymi s6larorku, varmaflre6i
til jar6vegs og til uppgufunar og varmabur6 me6 vindi.

2. A6 rannsaka ahrif trjanna a orkujofnu6 og nrerve6ur a svreCinu.
3. A6 kvar6a likon sem syna samspil peirra patta sem ra6a hita og raka i jar6vegi.
4. A6 rannsaka ahrif vinds a voxt og vaxtarlag alaskaaspar.
5. AD mrela solarorkuna sem alaskaospin nytir.
6. A6 mrela voxt alaskaaspar og tengja ni6urstol'Sur mrelinganna vi6 pekkta

umhverfis}:>::etti.
7. A6 kanna hvernig alaskaosp bregst vi6 ymsum umhverfispattum me6 pvi a6

mrela lei5ni loftaugnanna og lj6stillifun hennar.
8. A6 kvar6a vaxtarlikon fyrir alaskaosp.
9. A6 fylgjast me6 pr6un/framvindu vistkerfisins samfara pvi a6 aspirnar vaxa upp.

a. Fylgst ver6ur meO breytingum a tegundasamsetningu og pekju plantna a
svreCinu.

b. Fylgst verlfor me6 smadyrum a svre6inu, bre6i yfirbor6s- og jar6vegsdyrum.
Smar i skyrslunni verl'Sur fjalla6 nanar um einstok markmi6 tilraunarinnar.



2. STADARLYSING

2.1 JARDVEGSSNID 

TekiO var sni6 i nagrenni viC veCursto6ina og synum safnaC samkvremt 
st66lu6um a6fer6um (Soil Survey Staff, 1981). 

Flokkun tH bra6abirg6a (par til jar6vegsgreiningar liggja fyrir): Typic Vitricryand 
e6a Typic Haplocryand (Soil Taxonomy); Haplic e6a Vitric Andosol (FAQ Soil 
Legend). 
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Tafla 2.1. Sni61ysing. J>ess skal geti6 a6 ekki er til fullbui6 kerfi til lysinga a sni6um 
a islensku. Profile description (see appendix B for English version of profile 
description and planned soil analysis). 

Sta6ur: Tilraunask6gurinn r Gunnarsholti, Rangarvallasyslu. 
Lega: Neer hallaJaust land, gamalt tun sem skori6 haf5i veri6 ofan af. 
M66urefni: afoksefni og gj6ska. 
Vatnsrresla: g66 a sumrin, en a vetrum getur vatn legi6 a frosnu undirlaginu. 
Landnyting: Tilraunir f asparrrekt og ve6urfarsfrre6i. 
Gr66ur: Asparstiklingar og takmarka6ur undirgr66ur vegna notkunar a eitri til a6 
eyOa 66rum gr66ri. Sja lysingu annars sta6ar i ritinu. 
Sni6inu lyst: 30 sept., 1991. 
Sni61ysing og synasofnun: Olafur Arnalds, Fri6rik Palmason og G. Gy6a Eyj61fsd6ttir. 

Lag Dypt 
(Layer) (Depth) 

At 0-18

A2 18-20

Bwl 20-32

Bw2 32-55

Bw3 55-73

Lysing 
(Description) 

Mjog dokkgrabn'mn (lOYR 3/2) blendinn (silt loam) jarBvegur; 
veik sma til me6alst6r kubbslaga bygging sem greinist i veika 
smaa kom6tta byggingu; au5mulinn; rretur algengar; snogg 
bylgj6tt lagm6t. 

Svartur (5YR 2.5/1) sandblendinn (sandy loam) jar5vegur; an 
byggingar; laus; rretur algengar; gj6sku- e6a afokslag; snogg 
bylgj6tt lagm6t. Engin syni tekin. 

Dokkbrunn (lOYR 3/3) blendinn (silt loam) jar5vegur; veik sma 
kom6tt bygging / an byggingar; Jaus; mj6g au5mulinn; faar 
rretur; lagi6 liggur ofan a afokslagi; snogg bylgj6tt lagm6t. 

Dokkbrunn (lOYR 3/3) blendinn (silt loam) jar5vegur; mjog 
veik sma kubbslaga bygging; au6mulinn; faar rretur; snogg 
bylgj6tt lagm6t. 

Dokkbrunn (lOYR 3/3) blendinn (silt loam) jar6vegur; mjog 
veik sma k:11bbslaga byggiug; auDroulioo; soagg bylgj6tt Jagm6t 
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Greiningar eru hafnar a synum ur sni6inu. Frekari greiningar ver6a ger6ar 
samhliCa uppbyggingu a aCstoOu til jar6vegsgreininga. Buast ma vie aC ni6ursto6ur 
liggi fyrir haustiC 1994 og birtist i afangaskyrslu fyrir pa6 ar. I>eir prettir sem ver5a 
mceldir eru m.a. pH (f vatni og NaF), lffrrent kolefni, vatnsheldni vie 0,3 og 15 bara 
prysting, oxalat Jeysanlegt al og jarn (Blakemore et al. 1987), utskiptanlegir basar 
(Ca, Mg, Na og K), j6nrymd, P-festa (Blakemore et al. 1987) og aretla6 innihald 
all6fan Jeirs (Parfitt og Wilson 1985, sja einnig Olaf Arnalds 1994). 

2.2 Gr66ursetning 1990 

(a) Lysing a tilraunasvreOinu
Tilraunin er sta6sett a· gomlu tuni og er jar6vegurinn par djupur ( sja lysingu her a6
framan). Ti1raunasvre6i5 er afgirt og innan gir5ingarinnar liggur sl66i i kringum pa6
nema me6fram nor6urhli6 pess sem liggur a6 veginum (par er planta6 alveg a6
gir6ingunni). Svre6i6 sem tilraunask6gurinn pekur er nalregt pvi a6 vera 420 m
Jangt (samsma veginum), 340 m breitt og er 14,4 ha. a6 flatarmali (sja mynd 4.1).

i agust l 989 voru pokur skornar ofan af tilraunasvre6inu. Eftir ur6u p6 
grasrendur vms vegar um svre6i6. A um 1,9 ha. svre6i i SA-horninu var pa um 
haustiO reynt aO fjarlregja rendurnar me6 pvi a6 hefla yfirbor6i6. Su a6fer6 gafst 
mjog illa par sem yfirbor6i6 rofuaOi o� grasi5 ur rondunum dreif5ist um svre5i5. 
Um miCjan juni 1990 uQaCi Oddgeir Arnason gar6yrkjuma6ur svre5i6 me6 
pl6ntueitrinu Roundup ( eina yfirfer5, 4-5 m brei6ar umfer6ir. Nota6ur var 300 I 
tankur a drattarvel, og a5 hans sogn var lausnin heldur sterkari en lei6beiningarnar 
segja til um). Eitri5 drap grasi5 a peim svre6um sem u6unin nam til. Hins vegar 
ud�u hlutar svre6isins ut undan par sem, a6 sogn Oddgeirs, utlinn feyktist til og fell 
utan pess svre6is sem hann var retla6ur. Ohagstre6 ve6urskilyr6i komu i veg fyrir a6 
pau svrem sem urlfa utundan vreru u0u6 a6ur en byrja6 var a6 planta f svre6il5. I>ar 
6x grasi5 6hindra5. 

Nyrstu 6 m svre6isins h6f5u a5ur en akve6i6 var a6 nyta landi6 undir pessa 
tilraun veriC unnir undir skj6lbelti og borinn a pa husdyraabur6ur. Jabarinn a6 
nor6anver5u er pvi frabrug5inn svre6inu a6 pessu leyti. Yfirbor5 svre5isins, pegar 
fra em talin hefla6a svre5i6 (flagiC), nor6urja6arinn og grasrendurnar, var paki6 
finger6um mosa. Ymsar plontur hafa borist inn a svre6i5 og vaxa par me6al 
aspanna (sja toflu 2.3). 

(b) AOferOir viO gr66ursetningu.
Umsj6n me5 gr60ursetningu haf5i Oddgeir Amason. l>a6 voru 15 unglingar fra

Akranesi sem gr66ursettu asparplonturnar. Byrja6 var a nor6urja6ri svre5isins (ra6ir 
samsf6a veginum) og skyldi planta i beinar ra6ir me6 1 m a milli plantna og milli 
ralfa. Best reyndist a6 nota long malbond asamt snurum sem a voru merki ur 
einangrunarbandi me6 meters millibili. l>ar sem linurnar voru pa5 nalregt hver 
annarri var til a6 spara tima planta5 i eina 6metkta a milli merktu linanna og var 
par planta6 samkvremt merkjum a linunum sitt hvorum megin. Linumar voru si6an 



f::erlfar til su5urs og pannig planta6 r66 eftir r66 par til komi6 var a6 tunja6rinum 
sunnan megin. Byrja6 var a6 planta 2. juli og pvi loki6 27. juli 1990. 

(c) Um plonturnar
Planta6 var 145.000 AJaskaospum (Populus trichocarpa Torr. & Gray) sem voru

afkomendur tres or. 63-10-02 en sa k16nn ber nafni6 I5unn. l>essar plontur voru 
framleiddar pannig a6 m66urefni var bral:SfjolgalS me6 smagrre6lingum vi6 hagst.e6 
skilyr6i i gr65urhusi (Ulfur 6skarsson 1990). M66urefni6 var latiO vaxa og sf6an 
voru ystu 5 cm klipptir af m66urplcJntunurn. l>essum smagrre51ingum var si5an 
stungi6 i fjcjlpotta og latnir rreta sig a rokum og hlyjum sta6. l>egar smagrre51ing
arnir homu rrett sig og vaxi6 i um 10 cm hre6 voru peir oftast klipptir a sama hatt 
og m66urpWnturnar og smagrre61ingarnir sem pa fengust stungi6 og peir latnir rreta 
sig. 
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Plonturnar voru rrekta6ar i 35 h61fa fjolpottum i blondu af innfluttri 
barnamosarrektunarmold og vikri (i hlutfollunum 1:1). l>egar plontumar h6f6u vaxi6 
i pa st::er6 sem hentar viO utplontun voru fjolpottarnir fluttir ut ur gr66urhusunum 
og peim komit> fyrir i skj61i. 

Sami6 var vi6 fj6rar gr66rarst66var um framlei6slu a plontum i tilraunina: 
Hvamm II, Hrunamannahr.; Au6sholt V, Hrunamannahr.; Laugarstrond, 
Laugarvatni; og Engi, Laugarasi, Bisk. Framlei6slan h6fst sumari6 1989 me6 pvi a6 
st66varnar fengu m66urefni sem si6an var nota6 vi6 hra6fj6lgunina. Plontumar 
voru afhentar til utplontunar i juli 1990, fyrst prer elstu, p.e. m66urpl6ntumar sem 
voru stuttar, digurstofna me6 pettu r6tarkerfi; si6an prer sem fyrst voru framleiddar, 
klipptar og latnar vaxa a ny, p.e. margstofna havaxnar plontur; og si6ast prer yngstu, 
p.e. stuttar einstofna plontur me6 litlu r6tarkerfi. Kristjan 1>6rarinsson a M6gilsa
lag6i mat a gre6i plantnanna hja framlei6endum a6ur en prer voru sendar i
Gunnarsholt. Hann mat affoll me6 pvi a6 telja hversu margar lifandi pl6ntur vreru i
20 fjolpottum voldum i slembiurtaki (ur um 200 til 600 fjolpottum) og si6an mreldi
hann hre6 og pvermal stofns priggja plantna ur hverjum fjolpotti og reikna6i
mdfaltal og 95% 6ryggism6rk pess. Vona6ist hann til a6 me6 pessum _upplysingum
m::etti segja fyrir um hvernig plontunum farna6ist eftir gr66ursetningu (Kristjan
1>6rarinsson, Ulfur Oskarsson og l>orbergur H. Jonsson 1990).

A6 s6gn Oddgeirs minnku6u gre5i plantnanna me6 auknu vikurmagni i 
moldarblondunni og taldi hann hluta plantnanna sem afhentar yoru vera 6nothrefar 
og henti peim. Plonturnar sem dremdar voru 6nothrefar h6f6u margar pa6 litil 
r6tarkerfi a5 vikurblandan fell af r6tum peirra pegar reynt var a6 na peim upp ur

h61fum fjmpottanna. 
Plontur sem nota skyldi arm 1991 i sta6 peirra sem ekki lif6u af fyrsta veturinn, 

voru fluttar a Tumasta6i og geymdar uti i fjolpottunum yfir veturinn. f byrjun 
junimana6ar 1991 sau starfsmenn Ranns6knast66varinnar a M6gilsa um a6 meta 
afffillin og sameina i fjolpottunum sem si6an voru sendir i Gunnarsholt. l>ar var 
hugsa6 um pWnturnar par til peim var planta5 i tilraunasvre6i6. 
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2.3 Framkv.emdir a tilraunasv.e6inu sumari6 1991 

Ranns6knastti6 Sk6gnektar rikisins M6gilsa re6i starfsmann, Gu6ri6i Gy6u 
Eyj61fsd6ttur, sem verkefnisstj6ra a sta6num. Hun haf6i a6setur i Gunnarsholti Uuni 
og julf) og sa um framkvremdir a tilraunasvre6inu. 

Akve5i6 var a6 fresta }:>vi a6 bera a tilraunasvre6i6 }Jetta ari6 par sern liklegt 
p6tti a6 vi6 pa6 yxi grasi6 upp fyrir tren a peirn svre6um sern rnistekist haf5i a6 
eitra ari6 a6ur. Einnig var horfi6 fra peirri hugmynd a6 pota abur6i i holu vi6 
hvert tre par sem liklegt p6tti a6 pa6 myndi skekkja voxt r6tarkerfisins. Hins vegar 
var akve6i6 a6 gera tilraun me6 mismunandi abur6argjof a svre6inu og var pa6 verk 
fali6 Joni Gu6mundssyni plontulffe6lisfrre6ingi. Um pa tilraun er fjalla6 serstaklega 
a o6rum sta6 i skyrslunni. 

Rrett var um a6 eytia grasinu me6 Roundup i september pegar aspirnar hef6u 
fellt laufin. Graseyt'5ingunni var hins vegar fresta6 par sem synt p6tti a6 hun yr6i 
mjog erfi6 i framkvremd. Akve6i6 var a6 meta hversu morg tre hof6u drepist fyrsta 
veturinn og aretla si6an hversu margar plontur pyrfti til a6 fylla i sk6r6in. 

(a) Astand tilraunasvre6isins f byrjun juni 1991
Til a6 meta affollin voru gengnar 5 linur fra nor6ri til su6urs (fra gir5ingu vi6

veg og pvert a svreCiO). i hverri linu var skra.6 hvort tren i 2 e6a 3 r66um vreru (1) 
dau6, (2) eingongu mel:S brum, (3) me6 laufblo6 sem ekki voru ennpa fullvaxin, (4) 
meO einhver fullvaxin laufbl6l5. Skral:S var a.stand 4.600 trjaa a pessum 5 linum. 
Gengnar voru 3 stuttar linur langsum eftir r66unurn og alls skra.6 710 tre. Gengnar 
voru 2 linur i SA-horni svrel:Sisins par sem affollin voru mest og par voru 340 tre 
athugu6. 

Ef gert er ra6 fyrir a6 hlutfall dau6ra trjaa af peim sem talin voru se pa6 sama 
og fyrir svre6i6 i heild pa voru affollin aretlu6 milli 20 og 25%. l>etta reyndist 
heldur ha tala par sem alls voru gr66ursettar 23. 700 plontur i sta6 peirra dau6u, en 
pa6 eru nalregt 16,3% affoll (mi6al5 vi6 145.000 tre i tilrauninni). 

Affoll reyndust mismikil eftir hlutum tilraunasvre6isins. l>annig voru affollin 
aberandi minnst i nyrstu 130 r66unum, e6a minni en 10% og a st6rum hluta pess 
minni en 5% (t.d. i nyrstu 60 linunum a6eins 2,5% ). Affollin reyndust mest e6a 
nalregt 43% i SA-horni svre6isins en par haf6i orl5i6 til flag sem haf6i greinilega 
veriO undir vatni fyrr um vorm. 6nnur tjorn haf6i myndast vestast a svre6inu um 
200 m fra nor6urja6rinum. l>ar haf6i st6r hluti trjanna drepist en a pvi svre6i var 
mest um havaxnar margstofna plontur og liti5 um ra6ir me6 m66urpl6ntum. l>essi 
tjarnarbotn var bins vegar me6 heillegu yfirbor6i og ekki bar a pvi a6 plonturnar 
hefOu losna6 upp. 

l>a6 ma skipta tilraunasvre6inu upp i 4 svre6i og ver6ur fjalla6 um helstu 
einkenni hvers um sig her a eftir. 
(1) Nyrsti hlutinn nrer fra gir6ingunni (r66 1) til ra6ar 130 (rett vi6 mastri6). A

svre6i6 var a6allega planta6 m66urpl6ntum sem vi6 gr66ursetningu h6f6u vel
proska6 r6tarkerfi og nokku6 gildan stofn. l>a6 var greinilegt a6 faar sHkar
plontur d6u fyrsta veturinn mi6a6 vi6 a6rar ger6ir. Affoll minni en 10% og allt
ni6ur i 2,5%.
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(2) Mi6hlutinn mer fra r65 131 til 250 a6 undanskildu hefla5a flaginu sem hefst
nal.egt rem 160 austast a svre5inu og breikkar pegar sunnar dregur. f
mi6hlutanum eru flestar p16nturnar havaxnar og margstofna og var miki6 um
ra5ir (langsum) par sem st6r hluti plantnanna var dau5ur. l>rer plontur sem
voru a lffi i junfuyrjun ( 4-7. juni) hof5u margar hverjar lifandi brum rau6 a6 lit
en h6f5u ekki laufgast ennpa. Sumar plonturnar voru samt a6 byrja a6 laufgast
en mun styttra komnar en plonturnar i nyrsta hlutanum. Mi6hlutinn er sa hluti
tilraunasvre6isins sem stendur hva6 hrest nema hva6 rett austan vi6 st66ina er
nokku6 vi6attumikill slakki par sem affollin ur5u mikil. Affoll voru 15-45% a
einstokum svre5um e5a linum en liklega nalregt 25% pegar liti6 er a mi6hlutann
1 heild.

(3) Sy5sti hlutinn nrer fra r65 251 og ut a6 tCminu, r66 343 e6a par um bil. f sy6sta
hlutanum voru lang flestar plonturnar litlar, einstofna og me6 litt prosku6
r6tarkerfi. l>egar gengiD var me6fram r66unum var aberandi hvernig nrestum pvi
hver einasta planta a st6rum svre6um la a hli6inni og a6 a6eins Htill hluti r6tar
kerfisins var a lffi og vaxinn ut i jar6veginn, megni6 af r6tarkerfinu haf6i dai6 er
plantan llosna5i upp ur holunni sem henni haf5i veri6 planta6 i. l>a6 var lj6st
a6 ekki hafOi veri6 sta6i5 n6gu vel a6 gr66ursetningu pessarra plantna. f fyrsta
lagi voru p.er mjog ungar og r6tarkerfi peirra sma pegar peim var planta6, i
o5ru lagi var moldarblandan sem umlukti rretur peirra mjog vikurborin og i
prmja lagi var ekki latin nein mold ofan a koggulinn ur fjolpottinum og pvi
pornaOi koggullinn mun hra6ar en jar6vegurinn i kring og par me6 sa hluti
r6tarkerfisins sem i kogglinum var. l>rer smaplontur sem enn voru a lffi voru
reistar vi5, tro6i5 aftur ofan i holuna og mold sett ofan a koggulinn. l>a6
bjargaOi lifi peirra og uxu prer me5 afbrig6um vel manu5i seinna. Affoll 11-
15 % .

( 4) Flagi6 sem or6i5 haf5i til i SA-horni tilraunasvre6isins (nalregt 1,9 ha.) eftir a6
yfirbor6i6 haf6i veri5 hefla6 og vatn lagst yfir pa5 a5 hluta. Flagi6 haf6i laust
yfirborO og par 6x ekki fingerOur mosi eins og a hinum svrecfonum. l>arna h6f6u
affollin or6i6 hva6 mest og var oft erfitt aO finna ra6irnar, svo morg tre hof6u
rifnaO upp og hreinlega skolast burtu. l>a5 voru heist m66urtren sem lif6u af i
flaginu. Svoliti6 var um a5 gresir hef6u brett um betur og rifi6 upp nokkrar
p16ntur kringum pau sv.e6i sem hof5u veri6 hva6 lengst undir vatni. Affoll voru
43%.

(b) Gr66urs tning f sta5 aspa sern drapust veturinn 1990-1991
Gr60ursetningin h6fst pann 11. juni i SV-fj6r6ungi svre5isins og var planta6 i

rremu me5frarn vesturja5rinum til norCurs og si6an i a6ra til su5urs og pannig 
pokast , austuratt. Nrest var norOurhluti svc:e6isins tekinn fyrir og sman SA
fj6r5ungurinn (nema flagi5). Verkefnisstj6rinn stj6rna5i gr65ursetningunni og vann 
vio hana asamt 2-6 unglingum. 

Pl6nturnar voru vilkva6ar rc:ekilega a6ur en prer voru gr65ursettar. Gengi6 var 
meDfram re>Dunum og dau5ar pkJntur rifnar upp, koggull peirrar plontu stunginn 
upp, nyrri plilntu stungiD i holuna og si5an tro6i6 mold ofan a koggulinn. Auk pess 
aD planta nyjum trjam i staD peirra sem hof5u drepist var reynt a5 ganga ur skugga 
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um a6 tren vceru fast f hoJum sinum og par sem vikurblandan blasti vi6 var hun 
(oftast) hulin me6 mold. 

i syCsta hlutanum par sem st6r hluti plantnanna la a hli5inni var byrjaC a pvf aC 
retta prer vm og si5an voru prer festar nic'iur me6 mold. J>a5 t6k svipa5an tfma a5 
retta viC pWntu og aC gr65ursetja nyja. HluC var a5 plontunum pvf f fyrsta lagi 
spara5i pa5 plontur og i' clCru lagi hof6u plonturnar sem rettar voru viC pegar fest 
rretur f jarNveginum og uxu pvf vel paC sem eftir var sumars meCan nyju plonturnar 
uxu saraHtiO. 

Junim{rnuCur var hlyr og purr (sja mynd 3.9) og akve6iC var aC fresta pvi a6 
planta f svcem 4, tlagi5, par til eitthva6 hef6i rignt. i flaginu var planta6 eftir Hnum 
pvf erfitt reyndist aC atta sig a r66unum an peirra. Byrja6 var aC planta i flagi6 
pann 8. juli og pvi loki6 pann 15. juli og voru samtals unnar 136 klst. i flaginu f6r 
tfmi f a6 frera linurnar og a6 planta en saralitill timi i aChlynningu par sem prer 
plCJntur sem hof6u losna6 voru dau6ar e6a i pa6 lelegu asandi a6 planta6 var i 
peirra sta6. i flagi6 voru valdar strerstu plonturnar pvf gert var ra6 fyrir a6 slikar 
plontur me6u aC festa rretur fyrir veturinn. 

(c) AnnaC
Telja ma vfst a6 aspirnar hafi veri6 komnar me6 sveppr6t haustil'i 1991, pvi pa 
fundust raumeit sveppaldin sveppr6tasveppsins Laccaria laccata (Scop.:Fr) Berk. & 
Br. kring um aspirnar. 

2.4 Plontutegundir sem borist hafa inn a tilraunasv�m� 

GengiO var um svre6i6 14. a.gust 1991 i leit a6 100 asparplontum sem h6f6u 
verm valdar af handah6fi. Plontur sem saust a lei5inni voru greindar til tegundar, 
en vart er um a6 rre6a tremandi tegundalista fyrir svre6i6. Nafngiftir eru samkvremt 
Pl6ntuhandb6k Har6ar Kristinssonar (1986). 

Fjorutiu og ein tegund re6plantna fannst fyrir utan 6sp, par af var ein elfting. 
Lagplontur voru ekki greindar til tegundar. Gunnarsholt vir6ist vera nyr 
fundarsta6ur Rorippa islandica og Viola tricolor. Einhverjar tegundir vir6ast hafa 
komi6 me6 ospinni i utplontun, t.d. er pa6 oruggt me6 birki. 

Tafla 2.3. Listi yfir haplontutegundir sem fundust a tilraunasvre6inu 14. a.gust 1991. 
Vascular plants found at the site on Aug. 14, 1991. 

Acl11llea m1lle}o/111m 
A. stolonifem
A. vinealis
Agrostis capillmi�
Alchemilla alpina
A. vulga,i�
Alopecums geniculatus
A,meria maritima
JJetu/a pubescens
Copse/la bursa-pastoris
Cardaminopsis petraea
Cerastiwn fontanwn
Chamomilla suaveo/ens

Deschampsza caesp1tosa 
Epilobium palustre 
Equisetum a1vense 
Festuca richardsonii 
F. vivipara
Galiwn nonnanii
Leontodon autwnnalis
Luzula multiflora
Matricmia ma,itima
Phlewn pratense
Poa annua
P. pratensis
Poligonwn aviculare

Potenulla ansenna 
Ranunculus repens 
Rhinanthus minor 
Rorippa islandica 
Rumer acetosella 
R. longi,f olius
Salix lanata
Salix sp.

Senecio vulgaris
Spergula a,vensis
Stellaria media
Taraxacum spp.

Thymus praecox



3. M.tELINGAR A UMHVERFISl>ATIUM

3.1. Mrelib(maOur 

Sumari6 J 989 var reist 6 m mastur fra P6sti og Sima a steyptum undirstolfom 
nal.cgt mi6ju tilraunasvce5isins (sja mynd 4.1) og mcelibuna5i komi5 fyrir. Tcepum 
cHta metrum norCan vi6 mastri6 var byggt If ti6 sky Ii fyrir skraningarbuna6, 
simtengingu, rafgeymi og hle5slutceki. A6 skylinu var 16g5 raflogn og simi hausti5 
1990. M:elibunaCurinn skemmdist toluvert veturinn 1989-90 og var gert vie hann 
sumari5 1990. 

Her a6 ne6an er yfirlit yfir pa umhverfispcetti sem mceldir voru 1991 og 
mrelibuna6inn sem til pess var nota6ur. 

(a) S6lgeislun
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S6lgeilsun er mreld me6 tveimur nemum. Annar mrelir s6lgeislun
(stuttbylgjugeislun) en hinn nett6geislun e5a geislunarj6fnu5. Stuttbylgjuneminn er 
"Eppley Black and White Pyranometer" fra Eppley Laboratory Inc. (model 8-48). 
Hann mrelir geislun a bylgjulengdarsvi6inu fra 280 nm (UV-a geislun) a5 2800 nm 
e6a a nrestum ollu stuttbylgjusvi6inu. Mrelirinn er efst a mastrinu og var settur upp 
12. julf 1991.

Nett6geislunarmrelirinn er af Funk ger6 framleiddur af Middleton. Hann mrelir
samtfmis inngeislun (stuttbylgjugeislun fra s61 og langbylgjugeislun fra himinhvolfinu) 
og utgeislun (langbylgjugeislun fra yfirbor5i). Mismunurinn a pessu tvennu er 
geislunarj6fnu6urinn e6a nett6geislun. Mrelirinn er a stong sem fest er a mastri<'.> i 4 
metra h.eC. AC honum liggur lei6sla me6 loftkenndu kofnunarefni til a6 halda 
utpc>ndu litlu hvolfpaki ur polyetylene og koma i veg fyrir daggarmyndun. Mrelirinn 
var settur upp 1989. 

Brem s61geislun og nett6 geislun er mreld i W m-2 (W = J s-1).

(b) VindhraDi
Vindhra6i er mreldur i 144 og 254 cm hreC fra jor6u me6 priggja skala mreli fra

R.M. Young Co. Hre5in akvar6ast af staCsetningu mrelinga a fallanda i lofthita- og
raka (sj{1 her a6 ne6an). Vindstefnan er mreld i 254 cm hreC mel'S vindstefnumreli fra
sama fyrirt:eki. M:elarnir eru a stalrorum sem fest eru vie mastri6 og visa i vestur
fra pvf.

Vindhra5i er skraCur sem me5alvindhra5i i 30 min. i m s-1.

(c) Urkoma
Orkoma er mceld meC "tipping bucket" a5fer5 me5 buna5i fra Texas Electronics

Inc. Skalin er ekki upphituC og nytist pvi einungis pegar frostlaust er. Skalin er 50 
cm fra jfaCu og er 24,5 cm f pvermal. Mreliupplausnin er 0,1 mm. Urkoman er 
skra5 sem heildarurkoma (mm) a 30 min. 

( d) Lofthiti og -raki
Fallandi f lofthita- og raka er mreldur meC voturn og purrum hitanemum sem

frerDir eru til a 166rettri braut a 15 min. fresti. I>etta er gert til a5 jafna ut skekkju 
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milli nema. Nemapi1rin eru fji'>gur a tveimur brautum. l>eir sto5vast i 144, 254 og 
364 cm hce6. A hverjum tima eru avallt tveir nemar f 254 cm hre6. 

i hverju nemapari eru tveir hitanemar ger6ir ur hitatvinnum ("thermocouples"). 
06rum nemanum er haldi5 rokum meQ kveik sem liggur i flosku me6 eimu6u vatni. 
BaQir nemarnir eru i plasth6lk. Vifta dregur loft gegnum h6lkinn meQ 5,4 m s-1

vindhra5a til aO tryggja nregjanlega uppgufun af vota nemanum. H61kurinn, flaskan 
og annar b(ma6ur er vafinn allfmbandi til a6 draga ur upphitun vegna s6lgeislunar. 

Nakvcemar lysingar a ger5 mrelanna og buna5arins sem ser um frersluna er a6 
finna f Mccaughey (1986). 

( e) J arOvegshiti
Jar5vegshiti er mreldur a 1 og 5 cm dypi me5 hitatvinnum.

(f) VarrnaflceOi til jar5vegs
Varmaflre6i til jar6vegs er mrelt meO "soil heat flux plates" fra BWD Precision

Instruments. Varmaflre0i5 er akvarOaO ut fra hitafallanda milli efra og ne6ra bor6s 
nemans og er skraO sem W m·2• Tveir nemar eru tengdir saman pannig a6 
aflesturinn er meOaltal peirra tveggja. 

(g) Skraningarbuna5urinn
Skr{mingarbuna5ur fra Campbell Scientific (21X) er nota5ur til a5 skra mreligildi

a JO s fresti. Skra5 eru 30 min. me5altol af ollum gildum auk 3 og 15 min 
meOaltala af hita- og rakamrelingum yfir sumartimann. Auk pess reiknar 
skraningartreki6 me6alvindstefnu, vindhraOa i me5alvindstefnu, og staOalfravik 
vindhracfa (allt fyrir 254 cm hre5). 

Gfignin eru flutt um simalfnu i tolvu a Ranns6knastofnun landbuna5arins i 
Reykjavik. Gognin eru sko5u0 reglulega svo gripa megi inn i ef eitthvaO fer 
urskei6is. Skraningartreki6 er tengt rafgeymi sem hla6inn er sjalfvirkt tvisvar a dag. 
Mcelib6na6urinn st65vast pvi ekki p6 rafmagni6 fari af. 

J>ann 29. okt6ber 1991 bila6i skraningarb(ma6urinn og hann sendur til vi6ger6ar 
i Bandarikjunum. Gagnasofnun fell pvi ni5ur fra peim degi fram i februar 1992. 
J>egar tala6 er um "mrelingatimabili6" her a6 nec5an er pvi att vi5 1. januar til 29. 
okt6ber 1991 nema anna5 se teki6 fram. 

3.2. Ni�urstMur mtelinga 

Her ac5 ne5an ver5a tekin dremi um ni6urst65ur mrelinga ari5 1991. Hluti 
ni5ursta5na fra 1990 voru birtar i Thorgeirsson et al. (1993). 

(a) GeisJunarmreJjngar
Mynd 3.1 synir mrelda heildars6lgeislun (stuttbylgjugeislun) fyrir pa daga par sem

giJgn eru til fyrir allan daginn. Nett6geislun e6a geislunarjofnu5ur er lregri tala pvi 
hitautgeislun fra yfirbor6inu dregst fra inngeisluninni. Mynd 3.2 synir s6larhringsgildi 
nett6geislunar fyrir 1991. Hafa parf i huga pegar s6larhringsgildin eru sko6u6 a6 
mikil hitautgeislun a5 n6ttu, eins og t.d. a hei5skirri sumarn6tt, kemur til lrekkunar a
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s6larhringsgildi nett6geislunar. Petta sest betur pegar 30 min. me6alt61 nett6geislunar 
a mismunandi tfmum s6larhringsins i junimanuDi eru sko5u5 (mynd 3.3). 

(b) Vindmrelingar
MetfalvindhraDi i Gunnarsholti einstaka manu6i er syndur a mynd 3.4.

Me5alvindhra5inn var undir 4 m s-1 i juni, juli, a.gust og september (prju vindstig
e5a gola jafngilda 3,4-5,4 m s-1 ). Me6alvindhra6inn manu6ina januar til april var 6,3
m s-1 og breytileikinn mun meiri (fjogur vindstig e5a stinningsgola jafngilda 5,5-7,9 m
s-1). Til samanbur5ar ma geta pess a5 me6alvindhra5i pessa somu manu5i var 12,8
m s-1 (stinningskaldi) i Vestmannaeyjum, 5,3 m s-1 a Samst65um og 7,1 m s-1 i
Reykjavfk (10 mfn. me5alt6l, mrelt i 10 m hre6) (Ve6rattan 1991).

NokkuD regluleg dagsveifla var i vindhra6anum (mynd 3.5) og var hann almennt 
lcegstur um mi6nretti5 og j6kst smatt og smatt upp ur pvi. Hamarki na6i 
vindhra5inn flj6tlega eftir hadegi. Upp ur kl. 19 lreg6i verulega a6 jafna6i. Meiri 
munur er a degi og n6ttu f juni en aD jafnadi fyrir allt timabi1i6 og f6r 
me5alvindra5inn niDur fyrir 2 m s-1 a n6ttunni (mynd 3.5).

Miki6 6veuur germ 3. februar 1991 eins og kunnugt er. Pann dag f6r 30 min. 
meDalvindhraDinn yfir 26 m s-1 um hadegi5 og var vindur pa sunnanstre5ur (mynd 
3.6). Si5an snerist vindur til vestlregrar attar og lreg6i jafnframt. 

( c) Loft- og jarDvegshiti
Lofthiti er mreldur sem hluti af mrelingum a fallanda i loftraka fra yfirbor5i.

Mcelingin fer pvi ekki fram i fastri hre6 ( sja lysingu a mrelib(ma6i her a5 framan ). 
Tatla 3.1 synir mana6arme6altal, sta6alfravik, lagmark og hamark pessara mrelinga. 
Pessar ni5urst6Dur eru mjog apekkar ni5urst65um mrelinga a Hellu i 
ve5urm.:elingasky1i f 2 m hceD (Ve6rattan 1991). 

MeDalhiti s6larhringsins er syndur i mynd 3.7. Hann var yfir frostmarki fra 26. 
april til og meD 13. okt6ber. Lagmark 30 min. me6altala var undir frostmarki hluta 
pess tima eins og van er. 

Jar5vegshiti var mceldur i yfirbor6slogum jarDvegs, a 1 cm og 5 cm _dypi. Tafla 
3.2 synir mana5arme6alt61, sta5alfravik, lagmark og hamark pessara mrelinga. Eins 
og vrenta ma er breytileikinn i jar5vegshita minni en i lofthita. Petta a einkum vi5 a 
5 cm dypi par sem sta6alfravik er lregra en fyrir lofthita alla manu6i nema mai, par 
sem paD er hi6 sama. Fra maf til september er breytileikinn i jar5vegshita a 1 cm 
dypi hins vegar meiri en i lofthita. 

Mynd 3.8 synir me6aljar5vegshita einstakra daga a 5 cm dypi fyrir allt timabili5. 
Eins og sja ma fer frost ur j6r6u i april. Yfir sumarmanu6ina fylgir jar5vegshitinn 
lofthitanum meD dempaDri sveiflu. 

(d) Urkoma
Urkomum�lingarnar eru einungis marktrekar pann tima arsins sem ekki er frost.

Her ver5ur pvf einungis fjallaD um timabili6 mai-september. Heildarurkoman var 
82,3 mm f mai, l l ,4 mm f juni, 81,3 mm i juli, 131,6 mm i a.gust og 77,0 mm i 
september. 

Urkoman f mai fell a5 mestu fyrir 17. maL Samanlog5 urkoma a timabilinu fra

17. maf til 2. juli (a6 ba6um dllgum me5toldum) var einungis 12 mm.
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Heildarurkorna einstakra daga er synd a mynd 3.9. Mest varD urkoman 10. juli' eDa 
26 mm. 

Tafla 3.1. MeDaltal, staDalfravik, lagmark og hamark lofthita einstakra rnana6a 
1991. Mcelt rne5 purrum hitanema f 144 til 364 cm hce5. Mean, 
standard deviation, minimum and maximum monthly air temperature in 
1991. Measured by dry thermometer at 144 lo 364 cm height. 

Manu5ur Me5altal StaDalfv. Lagmark Ha.mark 
(Month) (Mean) (St. dev) (Min.) (Max.) 
Januar (January) -1,1 5,0 -15,0 7,0 
Februar (Febrnary) 0,4 3,6 -11,7 9,1 
Mars (March) 0,4 3,2 -13,1 7,7 
Aprfl (April) 0,2 4,2 -11,8 9,8 
Maf (May) 6,1 2,8 -1,8 16,5 
Juni (June) 9,5 4,0 -1,6 19,6 
JuH (July) 12,3 3,0 5,7 23,7 
Agust (August) 10,0 3,1 -0,5 20,4 
September (September) 6,5 3,3 -1,8 15,8 
Okt6ber (October) 3,1 3,5 -9,2 10,2 

Tafla 3.2. MeDaltal og sta6alfravik jar6vegshita a 1 og 5 cm dypi fyrir einstaka 
manu6i 1991. Mean and standard deviation of soil temperature 1 and 5 cm 
depth for individual months in 1991.

Manu5ur 
(Month) 
Januar (January) 
Februar (Febrnary) 
Mars (March) 
April (April) 
Mai (May) 
Juni (June) 
Juli (July) 
Agust (August)
September (September) 
Okt6ber (October) 

1 cm 

Me6altal 
(Mean) 

-U,4
0,2

-0,2
0,7
7,4

12,0
14,6
11,6
7,4
2,9

Sta6alfv. 
(St. dev) 
2,1 
2,5 
1,5 
3,3 
3,7 
5,0 
4,4 
3,9 
3,8 
3,0 

5 cm 

Me6altal 
(Mean) 
-U,6
0,0

-0,6
0,2
6,9

11,6
14,4
11,5
7,4
2,7

Sta5alfv. 
(St. dev.) 
-U,6
1,7
0,7
1,9
2,8
3,5
2,8
2,7
2,7
2,2
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reiknaD fyrir junimanuC 1991. L6Crettu Hnumar syna ± eitt 
sta5alfravik. Thirty minute average of net radiation .for the time of day 
in June 1991. The vertical bars show ± one standard deviation. 
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Mynd 3.4. MdfalvindhraDi manaifarins f 144 cm h�D i Gunnarsholti 1991. L65rett 
strik eru ± eitt sta5alfravik. Monthly mean wind speed at 144 cm in 
Gwmarsholl 1991. The vertical ha,:\' show ± one standard deviation. 
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Mynd 3.6. Me5alvindhra5i (30 min.) og vindstefna 3. februar, 1991, pegar miki6 
rok gekk yfir landi5. Vindstefnan er gefin i gra6um og er 180 su5ur og 
270 vestur. Mean wind speed (30 minute, solid line and squares) and 
wind direction (dashed line and circles) February 3, 1991, when gailforce 
winds passes Iceland. The wind direction is in degrees and 180 is south 
and 270 west. 
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Mynd 3.7. 

Mynd 3.8. 
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364 cm hre5 1. januar til 31. okt6ber, 1991. Daily mean temperature 
measured by dry thermometer at 144-354 cm January 1 - October 31, 
1991. 

20 

,...., 15
0 
0 ....., 
E 10 
u 

,J) 

0 
(/) 

-5

-1 O Jen Feb Mer Apr May Jun Jul Aug Sep Ocl 

MeCaljarCvegshiti s6larhringsins a 5 cm dypi 1. januar til 31. okt6ber, 

1991. Daily mean soil temperature at 5 cm depth January 1 - October 
31, 1991. 
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Mynd 3.9. Heildarurkoma einstakra daga fr{1 mai til september, J 991. Total daily 
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4. MIELINGAR A TRJ.ANUM

4.1 Hnitakerfi6 

Til pess a6 au6veldara vreri a6 finna akve5in tre var tilraunasvre5inu skipt ni5ur 
f reiti sem voru 50 m a hverja hli6 (mynd 4.1). Mmja hnitakerfisins, nullpunkturinn, 
var settur vi6 mastri6 og Iiggja null-Hnurnar fra mastrinu f allar h6fu6attirnar. 
Reitirnir voru sman taldir tit fra null-linunum. Horn reitanna vom merkt me5 
trestaurum sem reknir vom ni6ur i mi6jan ferninginn sem markast af 4 trjam. A

staurinn var si6an skra5 hnit hans, t.d. 0,-100. 
Mi5ja hnitakerfisins var valin vi5 mastri5 pvf megintilraunasvre6i5 ver6ur i kring 

um ve6urathugunarst65ina en peir hlutar svre6isins sem fjrerstir henni em, 
ja(farsvre6in, em c:etlu6 f ymsar aukatilraunir, t.d. abur6artilraunina (sja kafla 4.4). 
Nor6urhlutinn er minni en su6urhlutinn, 138 lfnur nor5ur en 198-219 linur su6ur. 
Svre6i6 er ekki hornrett, heldur em austur, su6ur og vesturja6rar pess svoliti5 
6reglulegir (sj{1 mynd 4.1). Samkvremt pessu reyndist tilraunask6gurinn vera 14,5 ha 
a6 flatarmali, rne5 alls nalregt 145.000 ospum. 

4.2 Vaxtarrmelingar 

Valin vom 100 tre af ollu svre6inu me6 slembiurtaki (mynd 4.1). JEtlunin er a6 
fylgjast me6 vexti pessara trjaa nrestu arin og var )?vf hvert tre merkt me6 staur sem 
a var skra5 hnit pess. Tren voru einnig merkt me5 merkibor5a sem brug5i5 var um 
stofninn ne5anver5an. Tren voru mreld pann 14. agust og aftur 19. september. 
Mreld var hree:5 trjanna, pvermal i 10 cm hre6, mesta pvermal kr6nu og ):>vermal 
kr6nu hornrett a pa6. Auk pess var fjoldi stofna talinn. Ni6ursto5ur pessara 
mrelinga eru syndar f toflu 4.1. 

Tun 

-200 0 

+ 
N 

Vegur 

50 100 150 200 
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200 
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0 

-50 
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Mynd 4.1.. Hnitakerfi6 a tilraunasvc:e6inu f Gunnarsholti og sta6setning 100 mrelitrjaa. 
Strerl� tilraunasvre6isins er 14,5 ha. The coordinate system within the 
experimental plantation at Gunnarsholt and location of 100 randomly 
distributed trees med for repeated, non-destructive measurements. The 
planted area is 14. 5 ha. 
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Tafla 4.1. Ni6ursW5ur mrelinga a 100 asparplontum a tilraunasvre6inu i a.gust og 
september 1991. Results of measurements on 100 poplar plants randomly 
selected throughout the site, in August and September 1991. 

Sta6al-
Me6altal skekkja Llgmark Hamark 
(Mean) (SE) (Min.) (Max.) 

HreB, 14. agust [cm] 18 3 0,9 1 39 

Height., Aug. 14 fem/ 
Hre5, 19. september [cm] 20,0 1,0 2 44 

Height, Sept. 19 fem/ 
Arsvoxtur 1991, 19. sept. [cm] 14,5 1,0 0 37 

Annual increment, Sept 19 fem/ 
I>vermal stofns i 10 cm hre6 [mm] 3,5 0,1 1,7 6,0 

Stem diameter at IO cm [mm] 
l>vermal kr6nu, mes ta [cm] 20 1 5 53 

Crown diameter, max. fem] 
l>verrnal kr6nu, hornrett a mes ta [cm] 14 1 3 34 

Crown diameter, 90° to max [cm] 
FjcJldi stofna 2,2 0,1 1 5 

No. <4 stems 

Af trjanurn 100 h6fi5u 10 veri5 gr66ursett par sem grasey6ingin haf6i ekki tekist 
nregjanlega vel og gros voru rikjandi i gr65urfarinu, 5 tre voru i flogum, 1 par sem 
arfi var rikjandi i gr65urfarinu en langflest, e5a 84 tre, voru gr66ursett par sem 
grasey5ingin hafDi tekist vel og mosi var rikjandi gr66ur. Vaxtarskilyr6in virtust vera 
afar mismunandi i pessum svar6ger6um, pvi arsvoxtur peirra plantna sem 
gr66ursettar voru i mosanum var nalregt fj6rfalt meiri en arsvoxtur plantna sem 
gr66ursettar homu verm i grasi e6a flogum. f toflu 4.2 (A) er syndur samanbur6ur 
a plontum eftir svar6ger6um. 

l>egar plonturnar voru mreldar i fyrsta sinn var plontuger5in skra6, p.e. hvort um 
var a6 rreOa m66urpl6ntur eDa grre6linga af peim (sja lysingu i kafla 2.2) e6a hvort 
um var a6 rre6a nyjar plontur sem voru gr66ursettar 1991 i sta6 peirra sem h6f6u 
drepist. Af trjanum eitthundraO voru m65urpl6ntur 37, aOrar plontur fra 1990 voru 
41, 20 plantnanna voru nyjar, p.e. gr66ursettar 1991, en hja 2 plonturn var 
pk1ntuger6in ekki skraO. 

Samanbur6ur a pl6ntuger6unum leiddi i lj6s allmikinn mun a strer6 og vexti 
peirra (sja totlu 4.2 (B)). Voru m65urpl6nturnar strerstar, sf5an a6rar plontur sem 
gr66ursettar voru 1990, en pl6nturnar sem gr65ursettar voru 1991 voru yfirleitt 
minnstar. 
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Tafla 4.2. SamanburDur a trjanum eftir (A) svar5gerD og (B) pl6ntuger6 (me6altal 
± I staDalskekkja). J:>ar sem sami b6kstafur er aftan vi6 me6altol i sama 
dalki er ekki markt.ekur munur a peim (Tukeys HSD, p=0,05). 
Comparison qf poplar plants by (A) sward type and (B) plant type. Means 
in the same column .followed by the same letter are not significantly different 
(Tukeys HSD, p=0.05). 

l>vermal Mesta 
Plontu HreD stofns i pvermal 
fjoldi 19. sept Arsvoxtur 10 cm hre6 kr6nu 
(No. of (Height (Annual (Stem diam. (Max. crown 

(A) Svar5ger5 plants) Sept. 19) increment) at 10 cm) diameter) 
(Sward type)

Mos1 (Moss) 84 21,5 ± 1,1 a 16,2 ± 1,0 a 3,6 ± 0,1 a 22 ± 1 a 
Flag (Bare soil) 5 12,8 ± 3,4 ab 4,2 ± 1,8 b 3,5 ± 0,5 a 13 ± 2 ab 
Gras (Grass) 10 10,9 ± 2, 1 b 4,8 ± 1,9 b 2,8 ± 0,4 a 10 ± 1 b 

(B) Pl6ntuger5
(Plant type)

M1>6urplontur grMurs. 1990 37 27,1 ± 1,2 a 21,1 ± 13 a 
' 

3,8 ± 0,1 27 ± 1 a 
Al'irar plOntur grMurs. 1990 41 18,4 ± 1,2 b 13,5 ± 1,3 b 3,6 ± 0,1 19 ± 1 b 
PIOntur grol'urs. 1991 20 9,0 ± 1,1 C 2,9 ± 0,5 C 9 ± 1 C 

4.3 U ppskerumrelingar 

Til uppskerumrelinganna voru valin 20 tre meD slembiurtaki af ollu svre6inu, 
nema reitunum sem nrest voru ve5urst65inni. Hja 14 trjam var svar6nauturinn mosi, 
hja 4 var pa6 gras 2 tre voru i flagi. Sex tre voru m66urpl6ntur, onnur tre fra 1990 
voru 13 og eitt var gr6Dursett 1991. Dagana 14. og 15. a.gust 1991 voru pessi tre 
mreld a sama hatt og mrelitren 100, en si6an var ofanjarDarhluti hvers klipptur af 
vi5 jarDvegsyfirborDm og settur i poka. Einnig voru tekin syni af r6tunum me6 
kjarnabor, en vm nanari sko6un a synunum kom i lj6s miki6 af grasr6tum og 
rotnandi jurtaleifum. I>vi var akve6i6 a6 vinna ekki frekar ur peim. 
Ofanjar5arhlutarnir voru teknir inn i tilraunastofu, sprotar mreldir og taldir, bl66in 
tind af og mreld lengd, pvermal og flatarmal hvers bla6s. Bl66in og stofnarnir voru 
purrku6 sitt f hvoru lagi og vigtu6. Samantekt pessara mrelinga er synd i toflu 4.3. 

Til aD kanna hversu peir prettir, sem hregt er a5 mrela a trjanum an pess a6 
sker6a ]:mu, vreru g66ur mrelikvar6i a purrvigt ofanjar5arhluta, var ger6 
aDhvarfsgreining (tjolbreytu) a sambandi milli uppskeru ofanjarDarhluta og peirra 
m�lipatta sem mreldir voru a trjanum 100, p.e. pvermal stofns, strer6 kr6nu (mesta 
x hornrett a mesta), hre6 og arsvexti sama a.rs. ADhvarfsgreiningin var ger6 i 
prepum, pannig ati fyrst var tekin inn su styribreyta sem utskyrtii mest af breytileika 
uppskerunnar, og pannig koll af kolli par til ekki voru eftir fleiri styribreytur me6 
marktrekan atihvarfsstu6ul. 
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Tafla 4.3. Ni6urst66ur mre1inga a 20 f6rnarplontum sem teknar voru a 
tilraunasvre6inu i a.gust 1991. Results from destmctive sampling of 20 

poplar plants in August 1991. 

Sta6al-
Me5altal skekkja Lagmark Ha.mark 
(Mean) (SE) (Min.) (Max.) 

Hreb [cm] 21,2 1,9 6 39 

/ Height fem/
Arsvoxtur 1991 [cm] 14,0 1,7 2 27 

Annual increment [cm] 
l>verma.1 stofns i 10 cm hre6 [mm] 3,9 0,3 2,3 7,1 

Stem diameter at 10 cm [ mm J 
l>vermal kr6nu, mesta [cm] 22 2 12 42 

Crown diameter, max. [cm] 
l>vermal kr6nu, hornrett a mesta [cm] 14 1 6 39 

Crown diameter, 90° to max [cm] 
Fjoldi bla5a 36 4 14 79 

No. of leaves 
BlaM1atarmal [ cm2] 322 55 89 1170 

Leaf area fcm2] 
l>urrvigt, stofn [g) 2,2 0,5 0,3 9,5 

Dry weight, stem and branches [g] 
l>urrvigt, blo6 [g] 2,3 0,4 0,5 9,3 

Dry weight, leaves f g] 

Tafla 4.4. Stumar fyrir fylgni milli flatatmals einstakra laufbla6a aspar og mrelinga 
a lengd og breidd peirra (n=721). Coefficients for correlation between 
individual leaf area of poplar and non-destmctive measurements of leaf 
dimensions (n = 721 ). 

Mrelingar a laufbl66unum 
( Leaf dimensions) 

Lengd (Length) 

Mesta pvermal (Max. diameter) 
(Lengd)2

(Mesta pverma.1)2

Lengd x mesta pvermal 

Fylgnistu61ar 
(Correlation coefficients) 

0,950 
0,960 
0,986 
0,973 
0,997 

p 

0,000 
0,000 
0,000 
0,000 
0,000 
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l>rer breytur sem homu marktrekan a6hvarfsstu6ul voru (A) kr6nufl6tur, p.e. 
mesta pvermal kr6nu margfalda5 me5 pvermali kr6nu hornrett a mesta, (B) pvermal 
stofns og (C) hre6 plontunnar. Pessar breytur utskyr6u samtals 96,5% af breytileika 
uppskerunnar (R2=0,965), samkvremt formulunni: 

Uppskera = -2,21 + 0,0088 A + 0,10 B2 
+ 0,097 C 

Petta bendir til pess a6 prer einfoldu mrelingar sem ger6ar voru a trjanum 100 geti 
gefi6 nokku6 g66a vfsbendingu um uppskeru peirra. 

Logun laufbla5a asparinnar vir5ist vera mjog regluleg, pvf ha fylgni var milli 
mrelinga a lengd og breidd einstakra Iaufbla6a og flatarmals peirra (sja toflu 4.4). 
Petta gefur moguleika a a6 nota einfalda stika, t.d. lengd bla6anna sem mrelikvar5a 
a strer6 peirra. 

4.4 Ahur�artilraunir 

K6nnu6 voru ahrif abur5ardreff.ingar a ospina. Reyndir voru prir 
{1burifarskammtar og tvrer dreifingara5fer6ir. Abur5i var annars vegar dreift i 
kringum plonturnar og bins vegar var hola gerD i 5 cm fjarlreg5 fra plontunni og 
abur6urinn latinn i hana. Hver reitur samanst66 af 8 plontum og voru 4 
mi6pl6nturnar teknar me6 i mrelingu. Reitir pessir voru i suDvesturhorni svre6isins. 
Abur6arskammtarnir voru 10, 20 og 30 g af Grre6i 5 ( 15,15,15). Samreitir voru 
tJ6rir, en fj6rar mrelingar f reit. 

Ti1raunin var Jog6 ut hinn 27/6 1991 og hre6arv6xtur plantna mreldur hinn 30/9. 
l>a var einnig skra6 hvort planta st66 f grasi e6a a bersvre6i. 

Tafla 4.5. Ni6urst66ur mrelinga a hre6arvexti plantna i abur6artilraun 1991. Results 
from a fertilization trial 1991. 
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Me5alhre6 planta i cm 
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l > 

a6 vori a5 hausti 
(i11 the s.priug) 

9,7 
7,8 
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7,3 

(in the fn!I) � � 

30,2 
26,6 
26,5 

23,6 
26,9 
28,7 

24,4 
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5. WKAORD

i skyrslunni er lyst a6draganda og tilhogun ranns6kna i tilraunask6ginum i 
Gunnarsholti a Rangarv6llum. Sumari5 1991 var fyrsta heila sumari6 sem 
veNursrn6in a tilraunasvre6inu var i gangi og einnig fyrsta heila sumari6 eftir a5 
plonturnar voru gr66ursettar. I skyrslunni eru ni6urst66ur mrelinga a 
umhverfis]::>attum og aspartrjanum sem ger6ar voru sumari6 1991. 

Fra 1991 hefur veri6 auki6 mjog vi6 mrelingar a trjanum og umhverfispattum i 
tilraunask6ginum, en einnig hafa ny ranns6knaverkefni veri6 hafin a svre6inu. 
N anari grein ver6ur ger6 fyrir pessu i nrestu skyrslu um verkefnil'5 sem ver5ur fyrir 
arin 1992 og 1993 og er vrentanleg si6ar a pessu ari. Si6an er fyrirhuga6 a6 gefa ut 
arlegar skyrslur, par skyrt ver6ur fra helstu framkvremdum og ranns6knani5urst66um 
hvers ars. 

Starfsf6lk Landgrre6slu rikisins i Gunnarsholti ac5sto5u5u h6funda og a5ra 
pattakendur i verkefninu a ymsan hatt og kunnum vi5 ]::>eim bestu pakkir fyrir. 
Einnig viljum vi5 pakka Da5a Bjornssyni fyrir a5 gera kort af tilraunasvre5inu og 
nagrenni pess (mynd 1. 1) og Arna Davi6ssyni fyrir a5 skra haplontuJjsta fyrir 
tilraunasvre5i5 (tafla 2.3). 
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VIDAUKI A 

MEMORANDUM OF UNDERSTANDING CONCERNING THE COORDINATION 
OF BIO1\1ETEOROLOGICAL AND CLIMATE RESEARCH • 1990-1995 

Between 

Forestry Canada, Newfoundland and Labrador Region, 
St. John's, Canada 

Queen's University, Department of Geography, Kingston, Canada. 

Icelandic Forest Research Station, Mogilsa, Iceland. 

Soil Conservation Service, Gunnarsholt, Iceland. 

Agricultural Research Institute, Reykjavik, Iceland. 

PURPOSE 

To improve and enhanc_e forest and agroforest research for production forecasts in 
cold climates and to provide a focus for international collaboration on biometeorolo
gical and climatological research. 

OBJECTIVES 

This Memorandum of Understanding recognizes the need for international 
cooperation to provide a basic understanding of climatic processes affecting forest 
and agroforestry plantation growth and to develop models to forecast regional 

plantation productivity. Integrated strategic studies will indude: i) baseline studies 

of the energy balance; wind effects and nutrient cycling; ii) assessing the response of 

plantation productivity to specific climate variables; iii) develop models for predicting 

potential biomass production. The project was initiated in 1990 and will continue

until 1995, with provisions for extension depending on the progress and success of the

project. 
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TERMS OF REFERENCE 

a) To establish and conduct climate, biomass production and nutrient cycling
research to meet scientific and applied forestry and agroforestry objectives.

b) To convene symposia, workshops and meetings to strengthen international
cooperation and to publish theoretical and applied research results.

c) To enhance the capabilities of and stature of the cooperative research by
extending the capability of the methodologies and inviting scientists and organizations
with related interests to participate in the project.

IT IS UNDERSTOOD THAT 

i) An Executive Core Group will be responsible for financial matters and broader
administrative :aspects of the prqject.

ii) .A Scientific Core ·Group will ,be :respcmsible for the scientific integrity of the
research, coordination of-data flow :and ;dissemination of results.

iii) The design and modif ications to the instrumentation and computer software will
be a shared responsibility between Queen'·s University and The Iceland Agricultural
Research Institute; and :additions to instrumentation to suit individual needs and
special interests will be ·ma:de in consultation with them and the Scientific Core
Group if desirable.

iv) Iceland Forest Research Station will be the lead agency for the Icelandk portion
of the project and Forestry Canada (Newfoundland and Labrador Region) will
provide coordination of research cooperation between Canada and Iceland.

v) The Scientific Core Group will develop and coordinate appropriate mechanisms
and procedures for communicating scientific and technical results. Access to the data
and invitations to other agencies to participate in the project will be approved by the
Scientific Core Group.

vi) Authorship of scientific and technical publications based on data emanating from
the project will be with the prior knowledge of the Scientific Core Group and must
acknowledge the project.

vii) This Memorandum of Understanding may be amended or supplemented as may
be agreed upon by the signing parties.
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ANNEX 

HISTORICAL SKETCH 

In 1983, Dr. A Robertson of Forestry Canada (Newfoundland and Labrador 
Region) visited Iceland at the request of the Icelandic Forest Service. The following 
year, Sigurdur Blondal, Director of The Icelandic Forest Service (Retired) visited 
laboratories Canada as a guest of Forestry Canada. The purpose of these exchange 
visits was to compare silvicultural practices and explore prospects for future scientific 
and technical cooperation between Canada and Iceland. From these reciprocating 
visits, and others since then, evolved the Gunnarsholt experiment. 

In 1985, an energy balance measuring system was introduced to Newfoundland 
as a field test at Forestry Canada's research station at Pasadena, western Newfound
land. The system and supporting computer software was designed by Prof. J.H. 
McCaughey at Queen's University, Kingston,Ontario. To date the system is being 
used by Forestry Canada scientists to measure the energy balance at two locations 
in western Newfoundland. 

Following the success· of the system in Newfoundland, the Iceland Forest 
Research Station accepted a proposal to install the system in Iceland. In 1988, a 16 
hectare site on the Soil Conservation Service Station at Gunnarsbolt was selected. 

The Gunnarsbolt site meets the most stringent demands for energy balance 
work and for studies on the impact of wind on plantations; in fact, from a physical 
standpoint, the Gunnarsholt site is world-class. The main attributes which make this 
site unique are: it is located on a research station with excellent technical and 
logistical support; the flat landscape has homogenous loessial soils; the uniform 
growth of Alaska poplar and willows on the station reflects the low variability of site 
factors and clonal material. Such a combination of factors is impossible to find in 
the boreal region. The climate and logistics at Gunnarsholt will enable the 
experiment to be conducted year-round. The_ computer-controlled measuring and 
datalogging hardware is equipped with a modem to enable access to data, monit0ring 
and reprogramming from Reykjavik, Mogilsa, Kingston and St. John's. 



Following discussions and correspondence it is recognized the project will 
require two groups to ensure effective and efficient management; i.e., and Executive 
Core Group and Scientific Group. Members of the Executive Core Group will be: 

Arni Bragason, Iceland Forest Research Station 
Sveinn Runolfsson, Soil Conservation Service 
Thorsteinn Tomasson, Agricultural Research Institute 
John Munro, Forestry Canada(Newfoundland and Labrador Region) 

Members of the Scientific Core Group will be: 

J.H. (Harry) McCaughey, Queen's University 
Halldor Thorgeirsso� Agricultural Research Inst. 
Asa Aradottir, Iceland Forest Research Station 
Adalsteinn Sigurdsson, Iceland Forest Research Sta. 
A Robertson, Forestry Canada (Newfoundland and Labrador Region). 

Dr. Robertson will act as Project Coordinator. 
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EXECUTIVE CORE GROUP 

L·?�� 
Arni Bragason 
Iceland Forest Research Station 

��?-� IW'-1C�-
orsteinn Tomasson 

Soil Consexvation SeIVice 'cultural Research Institute 

SCIENTIFIC CORE GROUP 

Alex der Robertson 
ProJect Coordinator 
Forestry Canada 

Asa Aradottir 
Iceland Forest Research Station 

�� Halldor Toorgeirsso 
Agricultural Research Station 
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VIDAUKI B 

Ensk 6tgafa af lysingu jartwegssniOs (Soil profile description) 

Proposed Classification (to be reviewed after soil analysis): Typic Vitricryand or 
Typic Haplocryand (Soil Taxonomy); Haplic or Vitric Andosol (FAO Soil Legend). 
Location: Populus experimental plantation, Gunnarsholt, Rangarvallasysla. 
Physiographic position: Nearly level land, abandoned hay field, rootmat has been 
removed and herbicides used to eliminate grass growth. 
Parent material: Mixture of eolian materials and tephra layers. Eolian materials 
rich in tephra, mainly andesitic and rhyolitic, with basalt tephra occurring. 
Drainage: Well drained in summer, water impoundment occurs on frozen ground in 
winter. 
Landuse: Experimental field for tree growth and climatic research. 
Vegetation: Recently planted Populus, with limited plant cover of other kind due to 
herbicide use. 
Sampling date: Sept. 30., 1991. 
Sampled by: 6. Arnalds; F. Palmason, and G.G. Eyj6lfsd6ttir. 
Colors are for moist soil; depths are in cm. 

AJ 0-18 Very dark grayish brown (lUYR 3/2) silt loam; weak fine to medium 
subangular blocky structure parting to weak fine granular structure; 
friable; roots c_ommon; abrupt wavy boundary. 

A2 18-20 Black (5YR 2.5/1) sandy loam; single grain; loose; roots common; 
eolian sand layer or tephra; abrupt wavy boundary. Horizon not 
sampled. 

Bwl 20-32 Dark brown (lOYR 3/3) silt loam; weak fine granular structure/single 
grained; loose; very friable; few roots; horizon rests on an eolian 
layer; abrupt wavy boundary. 

Bw2 32-55 Dark brown (lOYR 3/3) silt loam; very weak fine subangular blocky 
structureure; friable; few roots; abrupt wavy boundary. 

Bw3 55-73 Dark brown ( lOYR 3/3) silt loam; very weak fine subangular blocky 
structure; friable; abrupt wavy boundary. 

Comments about the profile. Major sand dune activity occurred about 1 km north 
of the site about 1900 and earlier. At the bottom of the pedon is 5 cm coarse sand 
and gravel layer which is likely from that time. Wind erosion has continued north 
of the site and the entire profile is influenced by eolian input. The profile is also 
influenced by tephra input from Hekla (thin layers). 

Planned soil analysis. Soil samples have been prepared for soil analyses. Planned 
measurements include pH (H

2
0 and NaF); organic carbon (dry combustion); P-
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retention (Blakemore et al. 1987); exchangeable bases and CEC; acid oxalat 
extractable Al, Fe and Si (Blakemore et al. 1987), water retention at 0.3 and 15 bar 
pressure; and estimated allophane content (Parfitt and Wilson 1985). 
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