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Inngangur

[ framhaldi af rannsékn undirritads 4 6ryggi negldra og 6negldra vetrarhjlbarda i
Reykjavik 4 arunum 1983 — 1988 og 1989 — 1995 var gerd enn vidameiri rannsokn &
Oryggi pessara hjolbardagerda. Voru nu notud gogn frd Umferdarrddi fyrir péttbyli
(an Reykjavikur) og dreifbyli 4 &runum 1992 — 1999. Til vidbotar voru skodud gogn
fyrir Reykjavik arin 1996 — 1999.

Fyrstu nidurstodur ma sja hér & eftir. Syndar eru sams konar toflur og i fyrri
rannsoknum og m.a. mé sja i grein i Nordic Road & Transport Research No 3 fra
1998. Ferd er skipt i tvennt, p.e. purrt og blautt annars vegar og svo halku, snj6 eda
isingu hins vegar. Borin eru saman vetrardekk med og an nagla. Fyrst eru syndar 3
bls. med toflum, su fyrsta fyrir Reykjavik, dnnur fyrir péttbyli utan Reykjavikur og su
pridja fyrir dreifbyli. A hverri bls. eru 3 toflur, st fyrsta ber saman negld og 6negld
vetrardekk, onnur taflan ber saman neglda hjolbarda vid sumardekk og st pridja ber
saman onegld vetrardekk vid sumardekk. Segja ma, ad fyrsta taflan 1 hverju tilfelli sé
eins og adur hefur verid synt, en hinar tver beri nidurstodur saman vid sumardekk.

Ymis atridi voru skodud frekar. Pad virdist t.d. skjota skokku vid i toflu 4 fyrir
péttbyli, ad vegin nidurstada fyrir alla ferdarflokka skuli lenda naer nidurstddunni
fyrir halku, snjé og isingu, pvi a0 tilfellin par eru helmingi ferri en i hinum
feerdarflokknum (purru eda blautu). Pa eru nidurstodur i toflu 6 fyrir allar adstaedur
mjog nalegt nidurstodum fyrir purrt og blautt astand og reyndar 6fugu megin vid
téluna midad vid halku. Petta hafdi komid fyrir 4dur i &fongum fyrri rannsoknarinnar
i toflum, sem voru po ekki birtar i lokagreininni. Pa hofou pessi ahrif verid skodud,
en engin skekkja fannst i utreikninum og pvi stod nidurstadan. betta er po ekki
vidhlytandi skyring og pvi var adferdin skodud nanar ad pessu leyti. 1 1j6s kom ad
petta var ekki skekkja, heldur afleiding adferdarinnar.  Sérstaklega, par sem
steerdarmunur & tolunum fjorum, sem ganga inn i adferdina, er mikill, ma buast vio
nidurstodum af pessu tagi. Adferdin er synd i rammanum 4 forsidunni. Utkoman er
sidan dregin fra 1,0 og nidurstadan margfoldud med 100. Nota ma Chi kvadrat prof
til a0 dema, hvort um marktekan mun er ad reda. Ef einhver talan er lag, pa ma
buast vid pvi, ad nidurstodur geti hlaupio til. Pad ma pvi ekki gera rad fyrir, ad
nidurstada ar jofnunni fyrir allar ferdaradstedur hljoti ad liggja & milli nidurstadna
fyrir tvenns konar ferdaradstaedur.

Niourstoour

a) Nidurstodur fyrir Reykjavik syna akvedna breytingu med arum. [ fyrsta lagi
virdist umframoryggi manna & negldum hjolbérdum fara vaxandi midad vid fyrri
rannsOknir. Ekki er 1jost af hverju pad stafar. Nidurstadan nu er i takt vid paer
fyrri, en p6 er meiri munur & umframorygginu nu fyrir gott astand (purrt og blautt)
og svo vont astand (halku, snj6 og isingu) heldur en adur (tafla 1). Engin haldbar
skyring er 4 pvi. Athugunin fyrir Reykjavik nl1 er byggd 4 adeins 4 arum, en eldri
athuganirnar voru 6 og 7 ar. Auk pess voru skyrslur fleiri fyrir fyrsta timabilid
fram til 1989, eda 6 arin, vegna pess ad pa hofou reglur um tjonstilkynningar ekki
tekio gildi og l6gregla enn kollud til 1 meirihluta tilfella. betta pydir, ad i pessu



tilfelli hofum vid minnsta gagnagrunninn. Breytingin, sem na verdur vart, og
eykur muninn 4 umframoryggi nagla vid halkuadstedur er enn ekki alveg
marktaek, en nalgast pad p6. Enn er mikill munur & umframoryggi manna &
noglum almennt, en hann er afram svipadur 6had adstedum. Nokkud, sem
hofundur pessarar greinar hefur kosid ad kalla 6ryggi 6kumannahodpsins, sem kys
ad vera & noglum, fremur en bunadarins sjalfs. Samanburdur nagla- og
sumardekkja (tafla 2) leiddi 1 1jos gridarlegan Oryggisavinning nagla i halku.
Svipad kom 1 ljés vid samanburd sumar- og vetrardekkja (tafla 3). Vetrardekkin
eru um 22% Oruggari i halku, en raunar um 22% o6d0ruggari i purru og blautu.
Athuga, ad minus pydir avinning fyrir vetrardekk, en plus fyrir sumardekk. Pessi
nidurstada parf ekki ad koma mjog & ovart, en pd ber ad lita & pad, ad
sumardekkin hafa vinninginn midad vid vetrardekk, allar adstedur eru teknar
saman (tafla 3). Pessu valda miklu fleiri tilfelli vid godar adstadur.

b) Nidurstodur fyrir péttbyli utan Reykjavikur koma ekki &4 évart. Umframoryggi
manna 4 néglum er mikid (t6flur 4 og 5). betta gildir um allar adstedur. b6 er
munur hér &4 godu astandi og halku mikill og mun meiri en i Reykjavik (tafla 4),
en sumardekk eru afram mjog haettuleg i halku (tafla 5). Samanburdur vetrar- og
sumardekkja leidir 1 1j0s, ad vetrardekk eru betri vid halkuadstaedur, en sumardekk
i purru og audu. Segja ma ad almennt s¢ nokkud samraemi vid Reykjavik. barna
er gagnagrunnur s@milega vidamikill og nidurstédur areidanlegar.

¢) Nidurstddur fyrir dreifbyli ollu nokkrum vonbrigdum. Gagnagrunnurinn er parna
of litill til ad haegt s¢ ad draga endanlegar alyktanir. Tolur eru of lagar fyrir
neglda hjolbarda og alveg sérstaklega fyrir onegld vetardekk i purru og blautu.
Eiginlega gera mjog lagar tolur fyrir vetrardekk vi0 vetraradstedur utslagio.
Nidurstadan hlytur ad verda omarktek. Samanburdur nagla- og vetrardekkja
synir meira 6ryggi nagladekkja i purru og blautu heldur en halku, sem er ekki
skiljanlegt (tafla 7). Naglar hafa p6 afram almennt umframoryggi , en laegra en
adur pekkist, nema ef til vill fyrir 6hdpp med meidslum, p.e. slys, innan marka
Reykjavikur (sja eldri athugun). Pbetta kann pé ad vera edlilegt, vegna pess ad
O6hopp 1 dreiftbyli eru ad medaltali mun alvarlegri en 1 péttbyli. Sumardekk eru
oruggari en badi nagla- og vetrardekk (toflur 8 og 9) i gédu feri, en syna mun
minna Oryggi vid halfkuadstedur. betta er i nokkru samraemi vid nidurstodur
fyrir Reykjavik og annad péttbyli. Pad er pvi frodlegt, pegar haegt verdur ad beeta
vi0 arum vid dreifbylisgrunninn og fa markteekari nidurstodur.

Athuganir 4 6hoppum med meidslum, p.e. slysum, eingdngu, hafa ekki verid gerdar,
enda yrdu per vart marktekar i pessu tilfelli. Til pess er gagnagrunnurinn of litill
ennpa. Adur hafa komid i 1jos skritnar nidurstodur fyrir of litla grunna, t.d. pegar
bleyta og purrt vegyfirbord var skodad sitt i hvoru lagi. Petta lagast, ef slegid er
saman flokkum.

Framhald rannsokna vard & pann hatt, ad skipta péttbylinu nidur i Kopavog, Gardabze,
Hafnarfjoérd, Seltjarnarnes og Mosfellsbe annars vegar (péttbyli innan
hofudborgarsvaedisins, toflur 10, 11 og 12) og svo annad péttbyli 4 {slandi hins vegar
(toflur 13, 14 og 15). Sidari flokknum var svo einfaldlega bett vid dreifbylisflokkinn
og fékkst pannig fram Island utan hofudborgarsvadisins (t6flur 16, 17 og 18).
Kosturinn vid petta er sd, ad hegdunarmynstur folks utan hofudborgarsvaedisins gaeti
verid annad. Einnig myndi ekki koma til greina ad takmarka notkun nagladekkja, t.d.



med skattlagningu, nema innan héfudborgarsvadisins. Par med er edlilegt ad skoda
onnur sveedi 4 Islandi { heilu lagi. P4 er gagnasafnid fyrir dreifbylid ekki stort og hluti
péttbylisins til vidbotar styrkir mjog gagnasafnid. Fyrri flokkurinn, eda péttbylid a
hofudborgarsvedinu fyrir utan Reykjavik, var svo borinn saman vid
Reykjavikurathugunina.

Helstu nidurstoour urdu sem hér segir: Péttbyli utan hofudborgarsvedisins svipar
mjog til péttbylis innan hoéfudborgarsvaedisins.  Heildarumframoryggi manna &
ndglum jokst p6 utan hofudborgarsvadisins. Péttbyli utan Reykjavikur svipar einnig
nokkud til nidurstadna fyrir Reykjavik, en po er umframoéryggi negldra hjolbarda
midad vid Oneglt meira en innan Reykjavikur. Munur 4 purru og audu annars vegar
og halku og isingu hins vegar er einnig mun meiri i péttbyli utan Reykjavikur. bessi
nidurstada 1 heild er ef til vill nokkud sterk og 1 anda pess, sem btiast matti vid. Pad er
greinilegt, ad péttbylisahrifin, sem eru svipud 1 porpi uti 4 landi og &
hofudborgarsvaedinu, hafa meira ad segja en annar munur a adsteedum, t.d. vedurfar.
Sumardekkin koma svipad ut i samanburdinum og adur. Reynt var ad sla saman
dreifbylinu og péttbyli utan hoéfudborgarsvaedisins. Nidurstodur lagu pa 4 milli
pessara tveggja urtaka. Liklega er ekki radlegt a0 fara pessa leid, heldur skoda
dreifbylid sérstaklega i framhaldinu og beta vid arum eftir pvi sem kostur er. Lita
verdur svo &, ad nidurstodur hafi ekki fengist med pessari rannsokn ad pessu leyti.

Bedid var um pad i rannsokninni, ad lita & 6ryggi sumarhjolbarda og eyddra hjolbarda
midad vid hinar gerdirnar tver, vetrardekk med og an nagla. Malt var med, ad petta
yrdi skodad & samberilegan hatt og annad. [ fyrri rannsokninni var bessi
samanburdur ekki syndur, en pess 1atid getid, ad minna umferdardryggi sumar- og
slitinna hjolbarda midad vid hinar gerdirnar veri oOtvirett. Hér hefur petta verid
skodad. Ljost var fra upphafi, ad sld yrdi saman sumarhjélbordum og eyddum
hj6lbérdum, pvi ad munur par & milli er ekki eins greinilegur eins og 4 milli annarra
hjélbardagerda. Einnig er fjoldi slitinna hjélbarda pad litill, midad vid hlutdeild peirra
i Ohdppum, ad engar nidurstodur fengjust hvort sem er fyrir pann patt. Nidurstodur
urdu mjég greinilegar 4 pann veg, ad notkun sumarhjélbarda og slitna hjolbarda ad
vetrarlagi er mjog o6radleg og beinlinis hattuleg.

Hér er farin su leid, sem kynnt var i fyrri rannséknum, ad nota polendur i
umferdarohoppum sem maelikvarda 4 notkun mismunandi gerda hjolbarda. Pessu bar
vel saman vid talningar i Reykjavik (sja vidauka B) og er pad i samremi vid eldri
samanburd. Ekki liggja fyrir rannsoknir 4 pvi, hvernig mati logreglu &4 gerendum og
polendum ber saman vid endanlega utkomu tryggingarfélaganna, en skv. heimildum
peirra er skipt sok t.d. i innan vid 5 % tilfella.

Engar talningar ldgu nt fyrir utan Reykjavikur, svo a0 nota mé nidurstddur pessarar
rannsOknar sem malikvarda & notkun. Notkun vetrardekkja er skv. pessu mun minni i
00ru péttbyli en Reykjavik og nanast hverfandi i dreifbyli. Pannig ma einnig segja, ad
notkun negldra- og vetrardekkja i Reykjavik hafi heldur minnkad hin sidari ar. Pbetta
kann pdé ad vera had vedurfari og einkum pvi, hversu hardir veturnir eru. Til ad
athuga betta frekar var aflad gagna fra Gatnamalastjoranum i Reykjavik, sem syna
saltnotkun og soltunarumferdir eftir &rum. Petta kann einnig ad varpa ljosi & pann
mun & timabilum i Reykjavik, sem komid hefur 1 1j6s, p.e. 4 timabilunum "83-"88, "89-
‘95 og loks '96-"99. Einnig var aflad upplysinga frd Vedurstofunni og reynt ad sja
fylgni milli trkomumagni, pegar hiti er undir frostmarki og margfeldi medalirkomu i



des., jan., feb. og mars og medallagmarkshita hvers manadar. Nidurstadan var notud
til pess ad dema um pad, hvort tiltekid ar var gott eda sleemt m.t.t. halku. Nidurstadan
var, ad ‘85, 86, "87, ‘88, 90, ‘91, 96, 98 og "99 voru gdo ar, en '82, ‘83, 84, 89,
‘92, '93", '94, '95, og 97 voru slem. betta pydir ad fyrsta timabilid ‘83-"88, sem var
skodad i Reykjavik innihélt 2 slem ar, en 4 g60, annad timabilid "'89-'95 innihélt 5
slem ar, en 2 g6d. Sidasta timabilid '96-'99 innihélt 1 slemt ar og 3 god. Ekki
reyndist fylgni med pessu og nidurstddum 4 6ryggi mismunandi gerda hjolbarda.

Samantekt og framtidarsyn

Nidurstodur rannsdknarinnar voru eftirfarandi i stuttu mali. Mikill munur er 4 6ryggi
slitinna og heilla sumardekkja annars vegar og negdra og onegldra snjodekkja hins
vegar. Oyggisavinningur seinni flokksins vid halku-, snjo- og isingaradstadur virdast
vera 0yggjandi. Hins vegar kemur kannski orlitid 4 6vart, ad 1 [j6s kemur oft meira
Oryggi sumardekkja heldur en vetrardekkja vid gdédar adstedur, p.e. i purru eda
blautu. Petta er po 1 samraemi vid heimildir, sem geta vida um pennan patt, p.e. segja
a0 sumardekk stytti fremur bremsuvegalengdir vid mjog gédar adstedur. Nyjustu
arin 1 Reykjavik, sem skodud voru virdast benda til meiri 4ahrifa
nagladekkjabunadarins en adur. betta er pé enn Omarktekt og arafjoldinn ekki
nagjanlegur enn.

béttbyli utan Reykjavikur synir meira umframoryggi peirra, sem nota neglda
hjélbarda, heldur en innan Reykjavikur. Einnig kemur i 1j0s meiri munur 4 godum
adstedum annars vegar og halku hins vegar fyrir péttbyli utan Reykjavikur. Ekki
reyndist mikill munur 4 adstedum fyrir péttbyli a4 hofudborgarsvaedinu utan
Reykjavikur annars vegar og péttbyli utan héfudborgarsvadisins hins vegar. Ekki var
forsvaranlegt, ad sld saman péttbyli utan hofudborgarsvadisins og dreifbyli. Til pess
eru nidurstodur of olikar fyrir pessa tvo hopa. Ekki reyndist unnt ad fa fram nothefan
samanburd 4 negldum og oOnegldum vetrardekkjum fyrir dreifbyli. Til pess var
grunnurinn og litill og notkun 6negldra vetrardekkja og litil.

Nidurstadan er pvi enn 1 megindrattum su, ad ahrif negldra hjolbarda a
umferdaroryggi hafi verid ofmetinn i péttbyli. Bunadurinn virdist p6 hafa meira ad
segja 1 péttbyli utan Reykjavikur en i h6fudborginni sjalfti.

P06 ad pessi rannsokn hafi nu runnid sitt skeid & enda, er ekki par med sagt, ad frekari
rannsokna sé ekki porf. Odru nzr. Enn er mérgum spurningum o6svarad, enda sam-
band umferdaréryggis og hjélbardagerda flokid mal. Hugmyndir um framhald koma
m.a. fram { vidauka A. Sem demi um adrar hugsanlegar frekari rannsoknir er
marktaekni nidurstadna. Chi kvadrat profi var ekki beitt alls stadar og athuga matti
gognin betur ad pessu leyti. Pa virdist skraning 16greglu & hjolbardanotkun og faerd
heldur hafa farid versnandi, sem ad sjalfségdu veikir allar nidurstodur. Annad demi
er ferd 1 Reykjavik. Gera pyrfti malingar & faerd a4 nokkrum gétum i Reykjavik ad
vetrarlagi til ad skipta i feerdarflokka ad demi Nordmanna. Pannig metti f4 fram
pann tima, sem halka og ising rikir i borginni. Pridja demid er ad endurtaka athugun
bessa, pegar fleiri ar liggja fyrir 1 gagnagrunnum. ba geeti loks fengist nidurstada fyrir
dreifbyli.

Loks parf ad huga ad pvi, ad fylgjast vel med, ef settur verdur skattur 4 notkun
nagladekkja i Reykjavik. Telja parf reglulega og meta ahrif & umferdaréryggi.



Nidurstada fyrir Reykjavik 1996-1999

Tafla 1: Samanburdur nagla- og vetrardekkja

Gerendur bolendur Umfram-

Ar96-99 Nagla 9, Vetrar 9, Alls % |[Nagla 9, Vetrar 9, Alls % |6ryggi
[%]

purrt eda 1322 18,13 1079 14,80 7293 32,92| 1454 18,51 928 11,81 7855 30,32 28
blautt
halka 1046 47,94 651 29,84 2182 77,77 1171 53,11 546 24,76 2205 77,87 33
eda ising
allar 2368 24,99 1730 18,26 9475 43,25| 2625 26,09 1474 14,65 10060 40,75 30
adstaedur
Tafla 2: Samanburdur nagla- og sumardekkja

Gerendur polendur Umfram-
Ar96-99 [Nagla 9, Suma 9 Alls % |[Nagla 9, Sumar 9 Alls % |6ryggi

[%]

purrt eda 1322 18,13 3965 54,37 7293 72,49| 1454 18,51 4151 52,85 7855 71,36 5
blautt N
halka 1046 47,94 196 8,98 2182 56,92| 1171 53,11 128 5,80 2205 58,91 7 1
eda ising
Allar 2368 24,99 4161 43,92 9475 68,91| 2625 26,09 4279 42,53 10060 68,63 8
adstaedur N
Tafla 3: Samanburdur vetrar- og sumardekkja

Gerendur bolendur Umfram-
Ar96-99 ([Suma 9, Vetrar 9, Alls 9% |Suma 9, Vetrar 9, Alls % |oryggi

[%]

purrt eda 3965 54,37 1079 14,80 7293 69,16| 4151 52,85 928 11,81 7855 64,66 22
blautt
hélka 196 8,98 651 29,84 2182 38,82 128 5,80 546 24,76 2205 30,57 _22
eda ising
allar 4161 43,92 1730 18,26 9475 62,17| 4279 42,53 1474 14,65 10060 57,19 21

adstedur




béttbyli utan Reykjavikur 1992-1999

Tafla 4: Samanburdur nagla- og vetrardekkja

Gerendur Polendur Umfram-
Ar92-'99 [Nagla 9, Vetrar 9, Alls 9% |Nagla 9, Vetrar 9, Alls % |oryggi
[%]
burrt eda 831 13,07 569 8,95 6356 22,03 828 13,89 427 7,7 5959 21,06 33
blautt
hélka 1582 43,57 702 19,33 3631 62,90| 1654 49,57 493 14,77 3337 64,34 49
eda ising
Allar 2413 24,16 1271 12,73 9987 36,89 2482 26,70 920 9,90 9296 36,60 42
adstaedur
Tafla 5: Samanburdur nagla- og sumardekkja
Gerendur bolendur Umfram-
Ar92-99 Nagla 9, Suma 9 Alls 9% |Nagla 9, Sumar 9, Alls % |oryggi
[%]
burrt eda 831 13,07 2601 40,92 6356 54,000 828 13,89 2309 38,75 5959 52,64 12
blautt
hélka 1582 43,57 322 8,87 3631 52,44 1654 49,57 204 6,11 3337 55,68 65
eda ising
Allar 2413 2416 2923 29,27 9987 53,43 2482 26,70 2513 27,03 9296 53,73 20
adstaedur
Tafla 6: Samanburdur vetrar- og sumardekkja
Gerendur bolendur Umfram-
Ar'92-99 [Suma 9, Vetrar 9, Alls 9% |[Suma 9, Vetrar 9 Alls % |6ryggi
[%]
purrt eda 2601 40,92 569 8,95 6356 49,87| 2309 38,75 427 7,7 5959 45,91 18
blautt
hélka 322 8,87 702 19,33 3631 28,20 204 6,11 493 14,77 3337 20,89 -10
eda ising
Allar 2923 29,27 1271 12,73 9987 41,99 2513 27,03 920 9,90 9296 36,93 19

adstedur




Dreifbyli 4 islandi 1992-1999

Tafla 7: Samanburdur nagla- og vetrardekkja

Gerendur Polendur Umfram-
Ar92-'99 [Nagla 9, Vetrar 9, Alls 9% |Nagla 9, Vetrar 9, Alls % |oryggi
[%]
burrt eda 178 6,53 165 6,05 2726 12,58 131 6,60 105 5,29 1986 11,88 16
blautt
hélka 664 39,71 287 17,47 1672 56,88| 518 45,24 210 18,34 1145 63,58 7
eda ising -
allar 842 19,15 452 10,28 4398 29,42 649 20,73 315 10,06 3131 30,79 11
adstaedur
Tafla 8: Samanburdur nagla- og sumardekkja
Gerendur bolendur Umfram-
Ar92-99 Nagla 9, Suma 9 Alls 9% |Nagla 9, Sumar 9, Alls % |oryggi
[%]
burrt eda 178 6,53 1156 42,41 2726 48,94 131 6,60 918 46,22 1986 52,82 _7
blautt o
hélka 664 39,71 191 11,42 1672 51,14 518 45,24 114 9,96 1145 55,20 31
eda ising
allar 842 19,15 1347 30,63 4398 49,77 649 20,73 1032 32,96 3131 53,69 1
adstaedur -
Tafla 9: Samanburdur vetrar- og sumardekkja
Gerendur bolendur Umfram-
Ar'92-99 [Suma 9, Vetrar 9, Alls 9% |[Suma 9, Vetrar 9 Alls % |6ryggi
[%]
purrt eda 1156 42,41 165 6,05 2726 48,46/ 918 46,22 105 5,29 1986 51,51 25
blautt
hélka 191 11,42 287 17,17 1672 28,59 114 9,96 210 18,34 1145 28,30 -18
eda ising
allar 1347 30,63 452 10,28 4398 40,90 1032 32,96 315 10,06 3131 43,02 10

adstaedurl




béttbyli innan hofudborgarsvadisins

Tafla 10: Samanburdur nagla- og vetrardekkja.

Gerendur Polendur Umfram-
Ar ‘92-'99 Naglar % Vetrar % Alls % |Naglar % Vetrar % Alls % |oryggi
[%]
purrt eda 521 15,04 366 10,57 3463 25,61 544 16,07 292 8,63 3385 24,70 31
blautt L
is, snjor 674 43,21 414 26,54 1560 69,74/ 729 49,83 299 20,44 1463 70,27 50
eda ising L
vegid 1195 23,79 780 15,53 5023 39,320 1273 26,26 591 12,19 4848 38,45 41
medaltal
Tafla 11: Samanburdur nagla- og sumardekkja
Gerendur Polendur Umfram-
Ar '92-99 Naglar % Sumar % Alls % |Naglar % Sumar % Alls % (6ryggi
[%]
purrt eda 521 15,04 1525 44,04 3463 59,08 544 16,07 1420 41,95 3385 58,02 1 2
blautt N
is, snjor 674 43,21 134 8,59 1560 51,79| 729 49,83 85 5,81 1463 55,64 71
eda ising L
vegid 1195 23,79 1659 33,03 5023 56,82 1273 26,26 1505 31,04 4848 57,30 1 7
medaltal
Tafla 12: Samanburdur vetrar- og sumardekkja.
Gerendur Polendur Umfram-
Ar '92-99 'Sumar % Vetrar % Alls % (Sumar % Vetrar % Alls % [6ryggi
[%]
purrt eda 1525 44,04 366 10,57 3463 54,61 1420 41,95 292 8,63 3385 50,58 1 7
blautt N
is, snjor 134 8,59 414 26,54 1560 35,13 85 5,81 299 20,44 1463 26,25 '1 2
eda ising L
vegid 1659 33,03 780 15,53 5023 48,56 1505 31,04 591 12,19 4848 43,23 20
medaltal




béttbyli utan hofudborgarsvaoisins

Tafla 13: Samanburdur nagla- og vetrardekkja

Gerendur Polendur Umfram-
Ar ‘92-'99 Naglar % Vetrar % Alls % |Naglar % Vetrar % Alls % |oryggi
[%]
purrt eda 310 10,72 203 7,02 2893 17,73 284 11,03 135 5,24 2574 16,28 38
blautt N
is, snjor 908 43,84 288 13,91 2071 57,75 925 49,36 194 10,35 1874 59,71 51
eda ising L
vegid 1218 24,54 491 9,89 4964 34,43 1209 27,18 329 7,40 4448 34,58 48
medaltal
Tafla 14: Samanburdur nagla- og sumardekkja.
Gerendur Polendur Umfram-
Ar ‘'92-'99 Naglar % Sumar % Alls % [Naglar % Sumar % Alls % |oryggi
[%]
purrt eda 310 10,72 1076 37,19 2893 47,91 284 11,03 889 34,54 2574 45,57 1 1
blautt L
is, snjor 908 43,84 188 9,08 2071 52,920 925 49,36 119 6,35 1874 55,71 61
eda ising L
vegid 1218 24,54 1264 25,46 4964 50,000 1209 27,18 1008 22,66 4448 49,84 24
medaltal
Tafla 15: Samanburdur vetrar- og sumardekkja
Gerendur Polendur Umfram-
Ar '92-'99 'Sumar % Vetrar % Alls % (Sumar % Vetrar % Alls % (6ryggi
[%]
purrt eda 1076 37,19 203 7,02 2893 44,21 889 34,54 135 5,24 2574 39,78 24
blautt L
is, snjor 188 9,08 288 13,91 2071 22,98 119 6,35 194 10,35 1874 16,70 ﬁ
eda ising L
vegid 1264 25,46 491 9,89 4964 35,35 1008 22,66 329 7,40 4448 30,06 1 9

medaltal




Dreifbyli og péttbyli utan hofudborgarsvadisins

Tafla 16: Samanburdur nagla- og vetrardekkja.

Gerendur Polendur Umfram-
Ar ‘92-'99 Naglar % Vetrar % Alls % |Naglar % Vetrar % Alls % |oryggi
[%]
purrt eda 488 8,68 368 6,55 5619 15,23 415 9,10 240 5,26 4560 14,36 30
blautt N
is, snjor 1572 42,00 575 15,36 3743 57,36] 1443 47,80 404 13,38 3019 61,18 31
eda ising L
vegid 2060 22,00 943 10,07 9362 32,08 1858 24,52 644 8,50 7579 33,01 32
medaltal
Tafla 17: Samanburdur nagla- og sumardekkja.
Gerendur Polendur Umfram-
Ar ‘'92-'99 Naglar % Sumar % Alls % [Naglar % Sumar % Alls % |oryggi
[%]
purrt eda 488 8,68 2232 39,72 5619 48,41 415 9,40 1807 39,63 4560 48,73 Q
blautt L
is, snjor 1572 42,00 379 10,13 3743 52,12 1443 47,80 233 7,72 3019 55,52 49
eda ising L
vegid 2060 22,00 2611 27,89 9362 49,89 1858 24,52 2040 26,92 7579 51,43 1 5
medaltal
Tafla 18: Samanburdur vetrar- og sumardekkja.
Gerendur Polendur Umfram-
Ar '92-'99 'Sumar % Vetrar % Alls % (Sumar % Vetrar % Alls % (6ryggi
[%]
purrt eda 2232 39,72 368 6,55 5619 46,27 1807 39,63 240 5,26 4560 44,89 24
blautt L
is, snjor 379 10,13 575 15,36 3743 25,49 233 7,72 404 13,38 3019 21,10 '1 3
eda ising L
vegid 2611 27,89 943 10,07 9362 37,96] 2040 26,92 644 8,50 7579 3541 14

medaltal




Vioauki A: Tvo bréf fra Tom Klement fra Kanada og greinargero hans

Forwarded by Hreinn Haraldsson/RVK/Vegagerdin on 31.03.2000 08:45

"Klement, Tom (MTO)" <Tom.Klement@mto.gov.on.ca> on 30.03.2000 19:04:08

To: Hreinn Haraldsson

cc:

Subject: RE: Compliments on your excellent publication and specifically, to Haraldur
Sigthorsson of PRA, Iceland

Dear Hreinn:

| would like to compliment the Editorial Board of the Nordic Road &
Research. | only recently "discovered" this highly useful and well presented
publication.

| am currently involved in a review of available information on Human Factor
effect on technological (safety related) innovations, particularly studded
tires. That is how | came across the article in the No. 3 - 1998 issue
"Studded Winter Tyres and Traffic Safety", which | found particularly
fascinating. A completely novel approach that opened my eyes.

| interpreted the presented data a little further. | wonder if you could

pass this E-mail to Haraldur Sigthorsson of PRA, Iceland, so perhaps my
"understanding" could be commented on? Also, perhaps there is more
up-to-date research available that | am not aware of....
<<Reykjavik-Study.doc>>

Thank you very much for your assistance.

Tom Klement

Ontario Ministry of Transportation

Tel. (416) 235-3530

E-mail: tom.klement@mto.gov.on.ca <mailto:tom.klement@mto.gov.on.ca>



Hi Haraldur:

| am glad that we established contact. | have to repeat that | was most
impressed by your work on studded tires - a unique approach that provides an
excellent fit (and understanding) of the safety effects of studded tires,

and that ties with other field studies. Your "model" is a lot more

realistic than modelling done in 1994-5 in Finland, Sweden or Norway. |

would award you the Grand Price any time!

As a matter of fact, when we banned studded tires in Ontario in 1971 the
overall collision rate has gone down for 2 years that we specifically
monitored. We are however looking at studded tires again.

| put down some additional thoughts with regards to your original
conclusions (attached below) :

<<Reykjavik-Study.doc>>

If I may suggest, in your national study, as a minimum, you may
differentiate between urban and rural areas. Elsewhere | would suggest
break-out into main climatic zones too, but Iceland is too small and there
are unlikely changes in road conditions between "North" and "South".

What interests me right now is: actual difference in operating speeds
between studded and non-studded tire equipped vehicles, based on Risk
Homeostasis? To know the differential in speed allows one to estimate the
relative increase in crash severity - | have done some work on this, but

need to know the actual observed mean differential (I used 2.4 km/h average
from Finnish findings). Apart from the effects on crash severity (magnitude
of benefit), an increase in general traffic stream speed differential
contributes to collisions (best illustrated by the impact of U.S. speed

limit changes).

About me - | ended up with MSc. in Concrete structures and Technology,
Imperial College, U.K. In 76 | emigrated to Canada and after 2 years in
private sector joined the Ministry of Transportation, Ontario. Before our
Ministry disbanded the Research & Development Branch last year, | was for
over 15 years Ontario's roadside safety expert. You may find me as a
co-author on the 1996 AASHTO Roadside Design Guide.

These days | am in a concrete area, but occasionally, when needed (like on
the studded tire issue), | help out on safety issues. | find "Human

Factors" particularly fascinating... Anything you have (in English) would

be greatly appreciated. As an ex-patriot Czech | should speak German too,
but sorry, | forgot it all over the years (I did have as a teenager 2 - 3

years worth of lessons).

With best regards Tom



Reykjavik 1989 — 1995 Study

The 1989 — 1995 Reykjavik, Iceland study managed by Haraldur Sigthorsson
investigated driver influence on studded tire safety effects. The summary of the study
(in English) was published in “Nordic Road and Transport Research No. 3 — 1998, a
joint publication of six public road and transport research organizations in the Nordic
countries (Denmark, Finland, Iceland, Norway and Sweden).

Total number of vehicles involved in a collision (Fatal and/or Injury or PDO) in
Reykjavik during 1983 — 1988 (PDO collisions are police reported):

“Perpetrators” vehicles “Victims” “No-Fault” Likely-
vehicles (all vehicles) hood of
“Winter
1983 | Studd | Winte | Total | Studd | Winte | Total | Studd | Winte | Tire
- ed r ed r ed r Driver”
- being the
1988 “Perpetrat
or”

Dry | 2,472 | 2,259 | 11,830 | 2,428 | 1,834 | 10,792 | 4,900 | 4,093 21%
or 209 |(19.1 |(100% |(22.5 |(17.0 | (100% | (21.6 | (18.1
Wet | %) %) ) %) %) ) %) %)

Iceor | 1,522 | 1,089 | 3,491 | 1,570 | 915 | 3,090 | 3,092 | 2,004 24%
Snow | (43.6 | (312 |(100% | (51.1 |(29.6 |(100% | (47.0 | (30.4
%) %) ) %) %) ) %) %)

A-1

Total number of vehicles involved in a collision (Fatal and/or Injury or PDO) in
Reykjavik during 1989 — 1995 (PDO collisions are self-reported):

“Perpetrators” vehicles “Victims” “No-Fault” Likely-
vehicles (all vehicles) hood of
“Winter
1989 | Studd | Winte | Total | Studd | Winte | Total | Studd | Winte | Tire
- ed r ed r ed r Driver”
- being the
1995 “Perpetrat
or”
Dry 1,676 | 1,547 | 8,058 | 1,802 | 1,314 | 7,871 | 3,478 | 2,861 27%
or (20.8 | (19.2 | (100% | (22.9 | (16.7 | (100% | (21.8 | (18.0
Wet | %) %) ) %) %) ) %) %)
[ceor | 1,464 | 1,027 | 2,994 | 1,548 835 | 2,730 | 3,012 | 1,862 30%
Snow | (48.9 | (343 | (100% | (56.7 |(30.6 | (100% | (52.6 | (32.5
%) ) ) %) %) ) %) )




Total number of vehicles involved in a Injury Collision (Fatal and/or Injury) in
Reykjavik during 1983 — 1995:

“Perpetrators” vehicles “Victims” “No-Fault” Likely-
vehicles (all vehicles) | hood of
“Winter
1983 | Studd | Winte | Total | Studd | Winte | Total | Studd | Winte | Tire
- ed r ed r ed r Driver”
- being the
1995 “Perpetrat
or”
Dry 382 384 | 2,183 307 278 | 1,537 689 662 11%
or (17.5 | (17.6 | (100% | (20.0 | (18.1 | (100% | (18.5 | (17.8
Wet | %) %) ) %) %) ) %) %)
Iceor | 257 167 519 190 106 352 447 273 16%
Snow | (49.5 | (32.2 |(100% | (54.0 |(30.1 |(100% | (51.3 | (31.3
%) %) ) %) %) ) %) %)
A-3

Note:

1. A sample calculation of the likely-hood of “Winter Tire Driver” being the
“Perpetrator” , table A-2, “Dry or Wet " is: 22.9/20.8 + 16.7/19.2 =1.101 +
0.870 = 1.265 (27%).

2. The “Perpetrators” are defined as drivers that make a mistake leading to a
collision. The “victims” are those involved in a collision without causing it /
contributing to it.

The apparent increase in “Perpetrator ratio” in Table A-2 relative to Table A-1 may be
attributed to decrease in Injury collisions triggered by an unknown combination of
“insurance pressures” (linked to PDO self-reporting), safer cars, greater seat-belt
compliance, or milder winters. Since the trends are almost identical for the two
periods documented, for simplicity, only the later period shall be more closely
examined.

The table A — 2 provides evidence that even though breaking distances / safety of
studded tires is 2 — 4 % below that of Winter tires under “Dry or Wet” surface
conditions, the drivers with studded tire equipped vehicles are 27% less likely to
cause a collision than the drivers with winter tires. Further, the “Perpetrator ratio” is
almost identical on “Snow and Ice” (30%), where studded tires shorten stopping
distance. The study concludes: ““ The results shown here indicate that behavior is a
much greater factor, but a small portion of safety gain is nevertheless attributable to
the equipment. While the behavioral factor is >20%, the equipment factor is <5%.”
The likely explanation is that drivers choosing studded tires are likely “safer drivers”,
probably more experienced too. The study does not show how the above safety
benefit split (into driver and equipment component) was derived - possible
interpretation: (21 +24 +27+30)/4=25; 24-21)=3;(30-27)=3;(16-11)=
5; hence.... <5.

Comparing the “Perpetrator ratios” of Table A-3 against Table A-2, the anticipated
safety gain (based on “all collisions”) does not fully materialize for “Injury collisions”




(11% versus 27% and 16% versus 30%). The study concludes: “[Drivers with studded
tires] seem to be a safer group of people, but it may be that they offset some of this
quality by driving faster (false sense of security). This then becomes apparent in the
numbers of injuries, but not the number of all accidents, and could be related to speed,
becoming ever more apparent as severity increases”.

Additional analysis of the presented data (not attributable to its managers /
authors) follows:

Average yearly usage in Reykjavik (based on 1983-95,scaled from study chart):

Tire Usage | Jan. | Feb. | Mar | Apr. | Ma | Jun | July | Aug | Sept | Oct. | Nov | Dec
. y e . . . .

Studded 62 | 63 58 | 40 5 3 1 1 2 7 40 | 57
(S)

Winter 33 | 32 | 32 | 30 15 9 8 7 8 15 34 | 30
W)

Ratio S/

\ 1.88 {197 | 1.81 | 1.33 1 0.33 | 0.33 | 0.12 | 0.14 | 0.25 | 0.47 | 1.18 | 1.90

The average ratio of Studded tires to Winter tires in winter months (January,
February, March and December) is (1.88 +1.97 + 1.81 + 1.90) /4=1.9

The average ratio of Studded tires to Winter tires throughout the year is (1.88 + 1.97
+1.81+133+0.33+0.33+0.12+0.14+0.25+047+1.18+1.90)/12=1.0

The 1.9 and 1.0 factors are used to roughly normalize the collisions to reflect studded
tire usage/ “exposure”.

In the “Victim” category (based on Table A-3) studded tire users under Snow or Ice
conditions are under-represented in collisions by ((106 x 1.9) — 190) / 190 = 5.8%. It
is reasonable to induce that studded tire drivers drive more “defensively” and possibly
that studded tire better grip on ice assists collision avoidance in some conflict
situations.

Since defensive driving does seem to contribute to the overall safety effects, lets
examine the statistics from “No-fault” perspective (“Perpetrator” and “Victim”
vehicles involved in collisions are added for each type of tire):

Based on “all collisions” - Table A-2:

- for “Dry or Wet - bare” condition shows (3,478 — (2,861 x 1.0)) / 2,861 =17.7%
over-representation of studded tire vehicles (3,478 versus 2,861) in collisions
(since the annual average ratio of studded tires to winter tires is 1.0, one would
expect a match in numbers.);

- for “Snow or Ice” condition shows ((1,862 x 1.9) —3,012) /3,012 = 17.5% under-
representation of studded tire vehicles .

Based on “Injury collisions” - Table A-3:




- for “Dry or Wet — bare” conditions the studded tires are over-represented by (689
— (662 x 1.0)) / 689 = 3.9%);

- for “Snow or Ice” conditions the studded tires are under-represented by ((273 x
1.9) - 447) /447 = 16%.

Comparing “all collisions” and “Injury collisions™:

- for “Dry or Wet” conditions there is an over-representation of studded tires of
17.7% and 3.9% respectively. It appears that the generally “safer drivers” of
studded tire equipped vehicles are aware of studded tire shortcomings on bare
pavement and adjust their speed accordingly. Most collisions are thus “fender-
benders”, rather than Injury collisions;

- for “Snow or Ice” the studded tire under-representation is 17.5% and 16%
respectively. In light of generally better braking performance of studded tires on
ice the drop of 1.5% in the “Injury collisions” involvement is surprising. This
confirms the study’s finding that the drivers of studded tire equipped vehicles
likely drive faster, with less headway, under a false sense of security, thus
maintaining the same involved in the “Injury collisions™ as in “all collisions”.

Conclusions:

The Reykjavik study finds that drivers of studded tire equipped vehicles are generally
safer, more experienced drivers, even though on snow and ice they tend to drive “too
fast for conditions™. It estimates the studded tire benefit to be 25%, where >20% is
attributable to driver behavior and <5% to the technology. It must be realized that the
technology component is a net benefit (comprising studded tire positive as well as
negative effects). One has to keep in mind that the study represents Nordic urban
conditions and that the above benefit reflects reduction in the number of “all
collisions”, rather than societal value (better reflected by Injury collisions related
benefit).

To establish a (Nordic) national benefit, one has to consider the effects of longer
distances traveled (they introduce driver fatigue that equalizes “safer / experienced”
and “risk-taking / inexperienced” drivers) as well as higher speeds (likely to lead to
Injury collisions). In the absence of research that is based on national, rather than
urban injury statistics, one may cautiously adopt the “Injury collision” benefit from
Table A-3. The overall benefit thus comes to <16%, where >11% is attributable to
driver behavior and <5% to the technology

[ (16 —11)=51]. The “net technology” component on a national scale is likely to vary
by region and be dependent on local incidence of road ice and percentage of studded
tire usage. Further research is clearly need.

The finding of this study explains why changes in studded tire policy (a ban or an
introduction) are not typically associated with significant changes to overall collision
rates. This is because the “safer” drivers are rarely involved in collisions (as
“Perpetrators” or “Victims”) regardless whether they are allowed to equip their
vehicles with studded tires or not. One thus realizes (at best) the “technology
benefit” alone.



Vidauki B: Samanburdur a talningum og adfero polenda a4 notkun nagla- og
vetrardekkja i Reykjavik

Til grundvallar liggja nidurstodur ur talningum 4arid 2001, sem verkfreedinemar stoou ad undir stjorn
Linuhdnnunar fyrir Gatnamalastjorann i Reykjavik.

% Studded tyres lStudlded tyres  Studded tyres ~ Winter tyres Vy;z(t;‘,acrotuyr:tis Summer tyres  Summer tyres
(suffer's method)  (listening method)  (acc.to counts)  (suffer’s method) method) (suffer’'s method) ~ (counts method)
1983-1997 1983-1997 2001 1983-1997 2001 1983-1997 2001
February 60,7 60,4 64,0 58,2 32,3 48 3,6
March 57,6 63,7 63,0 40,1 33,0 39 37
April 43,0 43,0 44,0 1,7 314 0,2 234
May 13,0 10,0 18 0,0 33,1 0,0 64,9
WINTER TYRES
Tyres of same Non studded Studded
type Suffer’s Counting Suffer’s Counting
lor3 3% 10% 2% 8%
2 12% 17% 7% 11%
4 85% 73% 91% 82%
February March
4studded tyres 4 winter tyres 4studded tyres 4 winter tyres
82,7% 68,4% 77,7% 57,3%
3 studded tyres 3 winter tyres 3 studded tyres 3 winter tyres
2,6% 4,3% 6,1% 5,4%
2 studded tyres 2 winter tyres 2 studded tyres 2 winter tyres
11,7% 20,2% 11,6% 24,9%
1 studded tyres 1 winter tyre 1 studded tyres 1 winter tyre
2,9% 71% 4,5% 12,4%
100,0% 100,0% 100,0% 100,0%
April May
4studded tyres 4 winter tyres 4studded tyres 4 winter tyres
85,7% 79,8% 73,3% 89,8%
3 studded tyres 3 winter tyres 3 studded tyres 3 winter tyres
3,3% 1,4% 6,7% 0,8%
2 studded tyres 2 winter tyres 2 studded tyres 2 winter tyres
8,8% 14,2% 6,7% 5,5%
1 studded tyres 1 winter tyre 1 studded tyres 1 winter tyre
2,2% 4.6% 13,3% 3,9%
100,0% 100,0% 100,0% 100,0%




	Öryggi negldra hjólbarða
	Samanburður á dreifbýli og þéttbýli

	Haraldur Sigþórsson
	Samantekt og framtíðarsýn
	Tafla  1:  Samanburður nagla- og vetrardekkja
	
	
	
	
	
	Þéttbýli innan höfuðborgarsvæðisins





	Þéttbýli utan höfuðborgarsvæðisins
	Dreifbýli og þéttbýli utan höfuðborgarsvæðisins
	Viðauki A:  Tvö bréf frá Tom Klement frá Kanada og greinargerð hans


