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Upplysingabréf um RAIM
spaskeytadreifingu
Flugmalastjérnar Islands

| Inngangur

Flugmalastjorn islands stefnir ad pvi ad innleida GPS grunnadflug
ad nokkrum flugvéllum 4 islandi 4 naestu arum. Fra og med 28.
febraar 2002 eru leyfd GPS grunnadflug ad flugvéllunum a
Hornafirdi, Vopnafirdi og Pérshofn og eru fleiri vantanleg sidar.
bessu tengdu er flugménnum bent & ad kynna sér innihald
upplysingabréfs B-0012 utgefid | DES 1997. Samhlida pessum
nyju GPS grunnadflugum mun Flugmalastjorn islands veita
flugmonnum spaupplysingar um heilleika GPS kerfisins 4 Islandi
(Receiver Autonomous Integrity Monitoring , RAIM) skv.
vidmidunarreglum Joint Aviation Authority (JAA) i Evrépu.
bessar vidmidunarreglur eru i JAA Leaflet No. 3, Rev I, gr.
6.2.2. sem fjallar um sjalfsted GPS grunnadflug (stand-alone) og
mida ad pvi ad flugmadur skuli fyrir brottfor hafa adgang af
RAIM spaupplysingum & pvi sveedi sem stefnt er ad lenda & med
GPS grunnadflugsleidsogu. bess vegna mun Flugmalastjorn
islands veita RAIM spaskeytapjonustu i samvinnu vid Pysku
Flugmalastjérnina (Deutche Flugsicherung, DFS) svo ad
flugmenn hafi adgang ad slikum spaupplysingum. Flugmalastjérn
mun til ad byrja med sja fyrir dreifingu & pessum upplysingum a
AFTN kerfinu til peirra adila sem eru tengdir inn & pad kerfi og
Flugmalastjorn mun bjéda 68rum ad hringja i nedangreind
simantmer til ad fa uppgefnar nyjustu spar fyrir hvert svaedi.
Einnig verdur moguleiki a ad fa skeytin send sjalfvirkt i
tolvuposti en engin abyrgd er tekin af halfu Flugmalastjérnar a
peirri dreifingu med nokkrum hatti eda ad pau skeyti séu ny
eda rétt.

2 RAIM - kynning

GPS er kerfi gervihnatta sem eru a sporbaugum umbhverfis
jordina og er pad samsett ad lagmarki ur 24 gervihnéttum (feb
2002 voru um 30 hnettir med varahnéttum a lofti) 4 6
sporoskjulaga brautum. bessar brautir teygja sig upp a 55°
nordlegrar og sudlegrar breiddar. Til ad notendur geti
stadsett sig med adstod bessa kerfis pa parf merki fra ad
lagmarki 4 GPS hnottum en RAIM krefst notkunar a ad lagmarki
5 hnottum til ad geta reiknad at heilleika (6 hnetti ef um
svokallad Fault Detection and Exclusion, FDE, er ad reda).

AIC to pilots on RAIM prediction
services provided by the
Icelandic Civil Aviation
Administration

I Introduction

Icelandic Civil Aviation Administration (ICAA) plans to
introduce GPS non-precision approach (NPA) procedures to
several airports in Iceland in the near future. From the day of
28th February GPS NPA are allowed to the Porshofn,
Vopnafjoréur and Hoéfn in Hornafjéréur airfields and similar
approach procedures are expected in due course. With the
introduction of GPS NPA, ICAA is going to provide pilots with
RAIM (receiver autonomous integrity monitoring) forecasts for
GPS according to the guidelines of the European Joint Aviation
Authority (JAA). The directive for this kind of information
service to pilots can be found in JAA Leaflet No.3, Rev I,
art.6.2.2 which discusses GPS stand-alone (SA) NPA and outlines
that RAIM prediction information shall be available to a pilot for
the region where he intends to do a GPS NPA. [ICAA will
therefore in cooperation with the German Air Navigation
Services (Deutche Flugsicherung, DFS) provide pilots with RAIM
prediction service. ICAA will distribute the prediction messages
on AFTN lines to such equipped parties and will also offer RAIM
prediction information service through telephone. Additionally
ICAA will offer to interested parties the possibility to receive
RAIM prediction messages automatically through E-mail although
ICAA will not take any responsibility on the correctness nor that
the messages are up to date through E-mail.

2 RAIM - short overview

The GPS system is a satellite constellation composed of
minimum 24 satellites (in Feb 2002 the system was composed of
around 30 satellites including backup units) traveling on 6
elliptical planes. The traveling planes reach up to the 55° lateral.
For a user to be able to locate himself on earth surface a
minimum of 4 observable GPS satellites are required while 5
satellites are needed to calculate RAIM (and 6 are required for
the so called Fault Detection and Exclusion, FDE feature).
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Ef GPS méttakarinn er tengdur hedarmali (baro-aided) fekkar
gervihnottum vegna RAIM Utreikninga um einn. Pessir 5 hnettir
verda einnig ad vera pannig stadsettir a himinhvolfinu ad
notandi geti stadsett sig med lagmarks nakvaemni og eru m.a.
notadar sterdir svo sem Dilution of Precision (DOP) i pad
skekkjumat sem fram fer i vidurkenndum GPS adflugstaekjum
Fari svo ad pessari nakvaemni sé abétavant pa munu
vidurkennd GPS adflugstaki tilkynna flugmanni ad RAIM sé ekki
i lagi og flugmadur geti ekki flogid adflug ad flugvelli skv. GPS.
Gerist petta verdur flugmadur ad hztta vid adflug og velja milli
pess ad hefja bidflug, snua til varaflugvallar og/eda leita annarra

flugvéla.

leida til lendingar (hef8bundin adflugstaeki).

3 RAIM spar

Sparnar sem Flugmalastjorn islands bydur flugménnum og
flugrekendum upp a eru fyrir fjéra flugvelli sem er hver i sinun
Punktarnir sem midad er vid eru Reykjavik
(BIRK) sem gildir fyrir sudvesturland, isafjsréur (BIIS) sem gildir
borshofn
nordausturland og Hofn i Hornafirdi (BIHN) sem gildir fyrir

landsfjordungi.
fyrir nordvesturland,

sudausturland.

(BITN) sem gildir

Landinu er skipt i fijér8unga a eftirfarandi hatt:

fyrir

following tables.

ENGLISH

If the GPS receiver is baroaided then one less satellite is
required. These 5 satellites need to be oriented from the user's
perspective in such a way that the user can position himself with
minimum required precision and for example the value of
Dilution of Precision (DOP) are used in the error estimates
calculated in certified GPS approach capable equipment. In the
event of poor error estimates the certified GPS approach
capable equipment will flag a RAIM failure, and the pilot will not
have GPS available as an approach option. When this happens
the pilot must choose between going into holding, proceed to
the alternative airport and/or seek other means of approach
guidance (conventional systems).

3 RAIM prediction

The RAIM predictions that ICAA is offering is based on locations
of four airports each in separate quarter of Iceland. These
reference airports are Reykjavik (BIRK) whose prediction is valid
for South-West part of Iceland, Isafjordur (BIIS) representing
North-West part of Iceland, Thorshofn (BITN) valid for North-
East part of Iceland and finally Hofn in Hornafjordur (BIHN)
representing South-East part of Iceland.

The four quarters of the country are split according to the

Tafla |

Fjérdungur / Fyrri strandmork / Sidari strandmork / Mork inn til landsins /
Quarter First coast mark Second coast mark Inland mark
N-V/N-W Hvammsfjéréur / Hvammsfjordur Sléttuhlid / Slettuhlid Berinn Hof * / Hof farm *
N-A/ N-A Sléttuhlid / Slettuhlid Lodmundarfjéréur / Lodmundarfijordur | Baerinn Hof * / Hof farm *
S-A/S-A Lodmundarfjéréur / Lodmundarfiordur | Myrdalssandur / Myrdalssandur Barinn Hof * / Hof farm *
S-V/S-W Myrdalssandur / Myrdalssandur Hvammisfjordur / Hvammsfjordur Barinn Hof * / Hof farm *

*Berinn Hof er innst i Vesturdal sem liggur upp af Skagafirdi og
stendur par a bokkum Hofsar.

Til gloggvunar eru gefin eftirfarandi  WGS84  hnit  a

*Farm of Hof is the innermost farm in Vesturdalur valley and
stands on the banks of Hofsa river, which runs into Skagafjordur.

The locations described above correspond to the WGS84

stadsetningunum i toflu 1.

coordinates of the locations in table 2.

Tafla 2

Fjordungur / Fyrri strandmork / Sidari strandmork / Mork inn til landsins /
Quarter First coast mark Second coast mark Inland mark

N-V / N-W 65°10'N 022°00'W 66°04'N 019°20'W 65°33'N 019°00'W
N-A/N-A 66°04'N 019°20'W 65°21'N 013°46'W 65°33'N 019°00'W
S-A/S-A 65°21'N 013°46'W 63°30'N 018°40'W 65°33'N 019°00'W
S-V/S-W 63°30'N 018°40'W 65°10'N 022°00'W 65°33'N 019°00'W

Til ad gefa nokkur demi er midad vid ad spar fyrir
sudvesturland gildi m.a. fyrir Vestmannaeyjar og Budardal,
nordvesturland  gildi  fyrir  Bildudal og Saudarkrok,
nordausturland gildi fyrir Akureyri og Vopnafjérd, og spar fyrir
sudausturland gildi fyrir Kirkjubajarklaustur og Egilsstadi svo
eitthvad sé nefnt. Pbetta er adeins til ad gefa demi um
stadsetningar, enn sem komid er eru ekki til GPS adflug ad 6llu
pessum flugvollum.

To give a few examples on how to select prediction for other
airports than the reference airports look at the following.
Westman Islands (Vestmannaeyjar) and Budardalur would use
predictions for South-West Iceland, predictions for North-West
Iceland would be used for Bildudalur and Saudarkrokur, Akureyri
and Vopnafjordur would be the North-East part and predictions
for South-East Iceland would be used for Kirkjubaejarklaustur
and Egilsstadir. This is only to demonstrate a point, GPS
approaches are currently not available to all these airports.
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4 Uppbygging RAIM spaskeyta

RAIM spa fyrir sérhvern landsfjéréung er gefin it a.m.k. einu sinni
a solarhring en ef breytingar verda a spatimanum pa er reiknud
Ut ny spa sem yfirtekur adur reiknada spa og fellur st gamla ar
gildi. Pratt fyrir petta er gildistimi hverrar spar 48 kist fra pvi ad
hin er gefin Gt. Pbetta pydir ad verdi engar breytingar a pvi
umhverfi sem spain byggir & ba ma buast vid pvi ad treysta megi
a spana ad hamarki 2 sélarhringa.

beir sem hafa adgang a8 AFTN eda biggja skeytin i tolvuposti
munu sja spaskeytin a pvi formi sem er synt med tveim
eftirfarandi deemum.

Dami |:
| pessu skeyti er ekki spad neinum vandrazdum med RAIM 4
spatimanum a nordausturlandi:

Fri Feb 8 00:11:00 2002
TZA019 080011

GG Bl RDZQZZ

080011 EDDFYOYR

GPS RAI M PREDI CTI ON 080011
BI TN

NO GPS RAI M OUTAGES

Dami 2:

i eftirfarandi skeyti (sem er buid til) er spad fyrir truflunum sem
orsaka ad RAIM sé ekki uppfyllt. Vid nanari skodun ma sja ad
spad er fyrir tveimur gloppum a RAIM 4 nastu 48 kist fra utgafu
skeytisins. Pessi timabil eru 09:51-10:21 pann 10. februar og
09:47-10:17 pann | I. februar.

Sat Feb 9 15:34:00 2002
TZB069 091534

GG Bl RDZQZZ

091533 EDDFYOYR

GPS RAI M PREDI CTI ON 091533
BI TN

02100951 TIL 02101021
02110947 TIL 02111017

GPS RAI M UNAVBL FOR NPA

Komi upp paer adstedur sem seinna demid synir pa a flugmadur
sem xtlar ad fljiga GPS grunnadflug ad t.d. Vopnafjardarflugvelli
ad vita pad adur en hann leggur af stad ad buast megi vid pvi ad
vidurkennd GPS adflugsleidsogutzki flugvélarinnar munu ekki
leyfa "approach mode" 4 pessum timabilum og 4 pessum stad.
Verdur hann pvi ad gera videigandi radstafanir svo sem ad
breyta brottfarartima eda hafa annan leidségubunad til ad
stydjast vid i adfluginu.

ENGLISH

4 Construction of RAIM prediction
messages

A RAIM prediction is published for each quarter of Iceland at
least once per 24 hours but if some change on GPS constellation
status is expected new RAIM prediction is calculated
immediately and sent which becomes valid and invalidates the
older prediction. Even though a prediction is published every 24
hours each prediction is actually valid for 48 hours if not
superceded by a newer one. This in effect means that if no
change in constellation status occurs each prediction could be
expected to foresee next two days at most.

Those who receive the RAIM predictions on AFTN or through
E-mail will get them in following format demonstrated in next
two examples.

Example |:
Here we have a message that predicts no GPS RAIM outages in
North-East Iceland during the prediction period:

Fri Feb 8 00:11:00 2002
TZA019 080011

GG Bl RDZQZZ

080011 EDDFYOYR

GPS RAI M PREDI CTI ON 080011
BI TN

NO GPS RAI M OUTAGES

Example 2:

The second example (which is artificially devised) shows where
some RAIM outages are predicted. A closer look reveals that
two RAIM holes are expected in the next 48 hours from the
publication time of the message. The times and duration of the
outages can be read as 09:51-10:21 on the 10th of February and
09:47-10:17 on the | 1th of February.

Sat Feb 9 15:34:00 2002
TZB069 091534

GG Bl RDZQzZZ

091533 EDDFYOYR

GPS RAI'M PREDI CTI ON 091533
Bl TN

02100951 TIL 02101021
02110947 TIL 02111017

GPS RAI M UNAVBL FOR NPA

If the circumstances in the second example arise the pilot
scheduling to fly a GPS approach to, say, Vopnafjordur airfield
should be aware before he leaves for the destination that his GPS
approach certified equipment will not allow approach mode
during the outage times at this location. So the pilot must make
some adjustments for example to change the time of his trip or
have some other means of approach navigation instead of GPS.
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5 RAIM spapjonusta Flugmalastjérnar
Islands

Flugmalastjorn islands veitir RAIM spapjénustu 4 prj4
mismunandi vegu. Peir adilar sem hafa dhuga a ad fa pessi skeyti
a AFTN skulu hafa samband vid Arnér Berg Kristinsson (sja
upplysingar ad nedan) hja Flugmalastjorn til uppsetningar og
Gtferslu. beir sem hafa ekki adgang ad AFTN fjarskiptalinum
geta hringt i simanimer Notam pjonustu Flugmalastjornar (sja
upplysingar ad nedan) a milli 8-16 alla virka daga.

A 68rum timum ma hafa samband vi& Fjarritun flugstjérnar FMS
i sima til ad nalgast nyjustu RAIM spar (sja upplysingar ad
nedan).

Pessu til vidbétar pa verdur dhugasomum bodid ad fa RAIM
spaskeyti send sjalfvirkt i tolvuposti. ba skal hafa samband vid
Notam pjénustu Flugmalastjornar til ad lata bata vid (eda
fiarlegja) postfangi a postlistana. Hins vegar tekur
Flugmalastjorn sérstaklega fram ad adeins er tekin abyrgd 4 ad
paer upplysingar sem berast notendum a4 AFTN eda eru gefnar
upp i sima séu sannar og réttar. Flugmalastjérn getur med
engum hatti tekid abyrgd a peim RAIM upplysingum sem berast
notendum i tdlvuposti.

6 Tengilidir fyrir RAIM spaskeyta-
pjonustu Flugmalastjérnar Islands:

Notam pjonusta Flugmalastjornar lslands
Opid 8-16 alla virka daga
Simi: 569-4294
Tolvupostfang: notam@caa.is
Veitir upplysingar um nyjustu RAIM spar fyrir landid i sima
og hefur umsjén med RAIM postlistum.

Fiarritun flugstjorn RVK, Flugmalastjérn lslands
Opid allan sélarhringinn alla daga
Simi: 569-4265
Adeins skal hringja i petta nUmer utan opnunartima Notam
pjonustu Flugmalastjérnar og pa adeins til ad fa nyjustu
RAIM spar. Ekki er bodid upp a breytingar a RAIM
postlistum i pessu nimeri.

Arnor Bergur Kristinsson, verkfraedingur/GPS verkefnastjori,
Flugmalastjorn islands, Reykjavik.
Simi: 569-4293
Tolvupostfang: gps@caa.is
Taeknileg radgjof og upplysingar vardandi RAIM spapjonustu
Flugmalastjornar islands. Yfirumsjon RAIM verkefnisins.

ENGLISH

5 ICAA's RAIM prediction service

ICAA will provide RAIM message distribution in three different
ways. Those with access to AFTN communication lines have the
opportunity to contact Arnor Bergur Kristinsson (see contact
info below) for setting up and implementation of the distribution.
Those without means of accessing the AFTN distribution can
telephone the ICAA's Notam Service during office hours (8-16
on workdays) for the latest RAIM predictions.

At other times when the Notam Service is closed ICAA's Flight
Data Service (FDS) can be contacted for the latest predictions.
See contact information for both of these below.

Additionally for those interested ICAA can provide automatic
distribution of RAIM messages through E-mail. For setting up or
removal of E-mail addresses from the list please call ICAA's
Notam Service during office hours. But ICAA must make it clear
that responsibility is only taken for the correctness and that the
information is up to date on the AFTN service and through
telephone. ICAA can in no way take any responsibility for RAIM
messages distributed to users through E-mail.

6 Contacts for ICAA's RAIM prediction
service

ICAA's Notam Service.
Open every workday between 8-16.
Tel: +354-5694294
E-mail: notam@caa.is
Gives through telephone the latest RAIM predictions for
Iceland and handles RAIM E-mail distribution services.

ICAA's Flight Data Service
Always open.
Tel: +354-5694265
Will only answer RAIM prediction information requests
when the Notam Service is closed. Note that users can
only get latest RAIM predictions in this number and no E-
mail distribution service is provided.

Arnor Bergur Kristinsson,

GNSS Project Engineer/Project Manager, ICAA Reykjavik,
Tel: +354-5694293
E-mail: arnork@caa.is
Technical expertise and information on ICAA's RAIM
prediction services.
RAIM Prediction Project manager.
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