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T l ie  title of this paper may sound like a joke. 
Correctly thc title c o u l d  be "1)etermination of 
Direction 01 1,ittoial I l r i t t  on the South Coast 
of It eland I)y (;eoniorpIiological Approach". I11 
order  to c heck tlie results of  srrcli study l~ased  oii 
tlie movenicrits of river elltrances and  their geo- 
rnetry tlie use of ;in ;~c~elcroizicter 1)~ioy to l)c 
pl;~ced i11 ollshore open 1v;rters lor collection 01 
wave data tornbined with the results of Ivavc 
energy calc ~i la t ions 1)asecl on meteorologic a1 data 
\\?as disc ussed. The11 StJRTSEY suddenly ernerg- 
ecl from app~oxinlately 400 It depth in Nov. 1964 
and  its lilcge outpours  of volcanic inaterial bui l t  
u p  an  "ollshore pole statioii", .r\lliere the shore- 
line developlnent during the period when the 
island had shores ol loose material provided some 

information \\rhith supported the coricl~rsioii 
from the study on  the ni;iinlar~d. Computation 
of u1;lve energy input  provided I~r r ther  ii11orm;i- 
tioii rvhitli supported the resrllt5 of the otlier 
[iridings. 

T h e  littoral drift  on t l ~ e  Icelandic sorrtls coast 
.rvas iiivestigatecl by rne;rus of topograpliit slirveys 
and  aerial pliotos irit l utling : 

S~irvey by the 13;iuislz (ceocletic Institute, 1906 
Survey I)y the 1);rnisIi Navy, all. 1!126 
Aerial pllotogl;~phy, 1945 (Ic el;lndic Survey 

Dept.) 
Aerial pllotogr;iphy, 1 !)(iO (Icelallclit Sui vey 

Dept.) 
Aerial photog~aphy,  I!l(iO 1J.S. Navy 
Aerial  photog^ ;tpliy, 11ly 1963 (It elanctic Dept . 

01 1,ighthouses and Ports) 
Aerial pliotograpliy, Aug. l!)(iS (Itelandit Dept.  

01 1,ightIiouses mcl  Ports) 

T h e  results 01 stritlies of this 1n;rterial are de- 
pic ted irl Fig. 1,  indit;rting that the predominant 
littoral h i l t  nt Htilsd is eastwaicl, that the dr i l t  
a t  tlie shore 1)etrveen Allall (inti1 west of Holtscis 
is iieutr;il, that tllc- cllilt Irom \\lest ol ~JiikulsA and  
11p to Dyrhtilaey probably is eastlvard ;iltIiougli 
sorrie tninor oritlets clenio~lstiatc ~\lest\vard dire( - 
tioii whit h most liltely is a reasonal plienotnenon. 
E'rrrtheirriorc that the littor;tl chift just east ol 
Dyrh61,rey is ~vest~varcl. T h i s  is iii agreeinelit ~\ii t l i  
fiiiclirigs by professor T5r:lristi Eiiiarsson publish- 
ed  i n  '11 tic lc in  Timari t ,  Vei-ltliirdi~~galCla~; f c -  

lands (Pi-oceedings of the Icelandic Engineering 
Association, No. 1-2, 1966, section IV "Radir 
foltsandeh6la og forsbgr~leg stada straiidarinriar"). 
T h e  result ~ v a s  comparecl to  the clevelopment of 
shorelines at Surtsey as sti~diecl by Th6raiinsson 
(Surtsey Research Progress Iieports No. 11 and  
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I11 I Wi(i and 19(i7) and by Nolnnan (Snrtsey 
Researc h Plogress Report No. IV, 19(i8). 

Figs. 2 nnd 3 sho!v the developine~lt 01 sliore- 
lines a t  Surtsey cluririg tlie periocl Irorn l!)(i4 to 
1967 .ivhen t oarse lava and pebbles norrnally 
were ;~vail;~l)le in a riarrolv beat h ;~rouiicl the is- 
land lor long-shore migration by wave action. 
During extreme storms the solid lava could be- 
come exposed, lio~vcver, in certain sections of tlie 
shore. As it may 1)e seen from tlie l igures, the 
general trend o t  shorelines development was to- 
.iv;lrcls a rectangular shape ~vitli  roundecl corncs 
against SW. T h e  islarid has two almost parallel 
sicles running SW-NE and an atcum11lation area 
on the N E  side whi(1i cleveloped a lagoon l x -  
tween two beach ridges 01- barries growing out  
trorn SW, typical for an  "angular toreland". T h e  
orientation o l  the two parallel sides is given in 
tlie tigures. I t  may be seen that the average orien- 
tation of the two parallel sides in 1964 xvxs 27 
degrces E of N, which is identical with the orien- 
tation of the shoreline west of Dyrh6laey. Next 
an  attempt was made to study tlie jituation by 
evaluating the wave energy input  on  the shore 
in order to tirid the direction of shoreline ~v i th  
"neutral drift". No wave energy clata viere avnil- 
able ho~\iever. T h e  procedule., were basecl on tlie 
socalled 1,os Angeles f o r m ~ ~ l ; ~  (ref. 1):  

where Q = tlie total amount ol sane1 moved in 
littoral drilt  past a given point per year by waves 
of given period ancl direction. 

~v = total work accomplished by all waves of a 
given period and direction in deep water clui-ing 
an average year. 

e = wave energy toeflicient at tlie breaker line 
for waves ol a given period and dire( tion. St is 
the ratio between the tlistant e 1)et~ireen ortilo- 
gonals in  eleel:, water and at  the shore line. 

a,, = angle betweell wave crests at  tlie breaker 
liric arid the sI1o1.e line, or the angle between 
oi-thogon;~ls ancl the nor ma1 to the shore line. 

kl 1;1ctor depending on cli~nensional units and 
enip~rical relations. It varies ~vit l i  l)e;~cli slope, 
grain size, anti otlier variables. 

T h e  1,os Angeles lor r r l~~la  may I)e ~vr i t tcn  ;IS: 

Q = 6.3 los  . k l  HZ1/3 TI I:: cosaij sillcl,, 
St-lbslyearlft of crest 

urlrere H I  :3 and 'Tl 1 :( are the signilicant wave 
heigllt and period (average of higliest one third 
of all waves and the corresponding average for 
wave periods). a. = deep water angle. 

Wind contlitioiis in Iceland are cllarac terized 
by cyclones rnoviiig from SW giving rise to cari- 
able wind Lields. T h e  avarage duration of a cyc- 
lone rnoving from SW towards Itelancl is I to 3 
days. T h e  predominant direction ol wincl wave 
propagation ir towards NE. Because of the f,lct 
that no wave data were available it was necessary 
for a preliminary evaluation to use average wind 
conditions. NIeteorological observation, covering 
a period ot 10 years were available. Wind  clata 
from three meteorological stations, locatecl in 
the area between Vestrnannaeyjar and Dyrhhlaey, 
were statistically evaluated. Fig. 4 sho~vs fre- 
quency diagram. T h e  average ~ v i n d  speed ranged 
from 12 to 22.5 knots. Hindtasting was hased on 
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the SivllZ (Sverdrup-R/l;nrrk-h etschneider) ine- 
thod (rel. 2). T h e  prol)lern here, as irsual, is to 
determine the letc h .  A 22.5 knots \viricl gener;rtes 
;I lrrlly developed sea at n letch ol ahout  135 N M 
(nautical miles) ailcl a c1ur;rtion of ahorit 14 liouls. 
T h e  wave energy is a Irlnc tion ol Hqancl T, and 
the SMB hiridcasting diagranls inclic ate that  winti 
speeds ol 12 to 20 knots have no  prat tical inllu- 
ence on the signilic,uit wave height, ~ v h e n  thc 
letch increases lrorn 100 NNI to 250 Nh l .  I--lo\v- 
ever there is an increase ol one second in the 
sigriiticarlt wave period. For Ivaves generated by 
the cyclones moving Srom SW, it is therefore 
realistic to  select ;t letc h ol 250 N M  {or \V and 
SW. For the other directions ;I let( h 01 135 N M  
\ \ u s  selected. T h i s  agrees with results of Danish 
investigation5 on \\lave action for the harbour of 
Vestrna12ilaeyj~lr. T h e  results ol hindcastir~g ol 
deep watcr energy is sho.r\~n in Tab l e  1-5 ol the 
article in  the Proceedings from the c o r i l e ~ e ~ l t e  
in the United States (prrblished 11y the American 
Society of Clivil Engineers ill 197 1). 

Each ~ v i n d  d i ~ e c t i o n  ieyreserits ;I sector of 45 
degrees. T h e  ac t~ra l  shore boundary conditions 
including t rue shore orientation west ol Dyrhtila- 
ey are  sho~vn in  Fig. 5. I n  Fig. (i the shoreline 
1v;ls turned 5 degrees clockwise it1 order  to  ob- 
serve the possil)le inlluence ol this or1 the tlriit 
clirec tion computed on the hasis ol input  ol long- 
shore .i\Iave energy. T h e  input  of energy from E 
Jvas b;lsed on  calculation ol reli-;lction and dil-  
fraction ol lvaves. T h e  results of this investiga- 
tion lvar that the shore west ol Dyrhhlaey lias a 
slight tendency to predo1nin;rnt east~varcl drift  as 
also inclicatecl by the ~ T V O  previously rnerltior~ccl 
approacl~es. T u r n i n g  the shoreline 5 degrees 
clock~vise frorn the ; ~ c t ~ ~ a l  direction (Fis. (5) 
changed the result;lat encigy balante from east- 

ward predominant e c;t~rsing \vest\v;lrd clril t ol 
inaterial. 

I t  was noted t1i;lt the jvave steeplless ratio 
H l ~ / I ~ l l  (wave lieiglit over .ivave length in deep 
water) pl;iys an i~npor t an t  role Sor thc longsilore 
energy. 

T h e  calculations a l~ove  still relers to  the area 
jtrst west ol llyrhtilaey. Further westu~arcl the 
importance of E winds tends to  clecrease l~ecause 
ol the shado~v by the Dyrhhlaey he;ldlancl. 'This 
in turn .ivo~rld iricre;~se tendency to east\v;~rcl 
drift. Assmning that this is correct, the shoreline 
should develop sligl~tly convex (turn clocl<'ivnse) 
u p  towarcls the Dyrhhlaey ;lp;lrt from a small 
area inll~rencecl by leeside erosion just west 01 
the 13yrhhlapoint. T h i s  is ac tnally tile way shorc- 
l ine contigur;~tions has developed. I t  is therelore 
evidenced that the orietlt;~tion 01 shore1 ine of ab. 
27 degrees N ol W is c losc to  the direction ~vkicli 
causes neutral drift. T h e  corrcct avelage clirect- 
ion may be :I few degrees Inore as is in fact also 
indicated 1)y the early development ol shorelines 
a t  Surtsey. 

Althongh none of the  neth hods used are extrtl 

ill the t rue sense ol the ~vo rd ,  the siniilaiity o l  
the results ;Ire riote~vorthy. I t  therelore appears 
that the development of shorelines 01 volcanoes 
popping u p  from tlie I~ot toln of tlie sca, like 
Sui-tsey, may Ile used to deterrnine the direction 
of littoral drikt on nearby shores. As a good luck 
other rnetliocls are available, ho.rvever. Volc;lnoec 
are  not al~vays o ~ i  the spot ~ v h e n  neeclecl. 
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