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Summary

A study of the plan to reduce erosion of natural monuments in the coastal

Title of Project |, ' of Jeju Island

Jeju Island, natural monuments, World Natural Heritage, coastal erosion,

Keywords o
monitoring
Institute Gyeongsang National University| Principal Investigator| Young Kwan Sohn
Project Period 2014/10/13 ~ 2015/1/21

There are many geological heritages along the coastal area in Jeju Island. Most of heritages are
influenced by coastal erosion which is accelerated by rapid sea—level rising. Therefore, the efforts
about cause analysis, periodic monitoring and preparation of reducing method of coastal erosion are
needed. The purposes of this research are: Mprediction of the present status, the cause, the aspect
and possibility of progression of erosion in study area(Coastal areas of Suweolbong, Songak mountain
and foot prints fossil site), @quantitative observation of the progress of erosion and figuring out
erosion tendency by annual monitoring based on result of land and submarine topography survey, @
reconstruction of change in archeological sea level and sedimentation process and prediction of
sedimentation process change in the future, @ a case study on the plan to reduce erosion in the
coastal areas and conducting comparative study, ®find the medium to longer term and comprehensive
plan of reduce erosion in the coastal areas. This is the result of 1st year's study of the plan to
reduce erosion of natural monuments in the coastal areas of Jeju Island. 1st year's study focused on
completion of airborne LiDAR and terrestrial LiDAR survey which are research method and purpose,
because there are just two month for study in 1st year.

Airborne LiDAR and digital aerial photo survey is performed in wider area that include geological
heritage sites around study area so that the result could be used for study on geological heritage.
DEM(Digital Elevation Model) and orthophotograph, as the results of aerial survey, is primarily
produced. In 2nd year, adjusting and matching range of both of the results will be performed. Also
the results will be matched with result of terrestrial LIDAR survey.

Terrestrial LiDAR survey was supposed to performed on the sections that are highly likely to be
eroded or collapse. However, because of short period of research, data of every cliffs that can be
surveyed was obtained so that data of selected monitoring section can be include without omission.
From the survey performed in 1st year, pointcloud data about coastal cliff and fossil site is
constructed. After organizing the constructed data and post processing, final data for geomorphological

analysis, extraction of slope factor, measuring erosion and 3D modeling will be constructed.

_12_
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Opinion of Principal Investigator

The purposes of 1st year's research are vulnerable element analysis of
coastal areas by airborne LiDAR, digital aerial photo survey, terrestrial LiDAR
survey and geological survey and researching change in archeological sea level
Scope by sedimentary facies analysis of pyroclastic deposit of foot print fossil site.

Especially, terrestrial LIDAR survey was performed on the selected section of]
coastal cliffs that are vulnerable to erosion, and tried to complete collecting

samples for sedimentary study and paleontology analysis.

There are just two month for study in 1st year, so there is a limit to
Limitation perform the planned research. For this reason, research focused on monitoring

part which is large part of this project to obtain the raw data.

Direction for The result of study is not a final result but the result of primarily aerial
Citation LiDAR and terrestrial LiDAR survey.

Supervisory
Office

National Research institute of Cultural Heritage
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I F2d70EaA d7+25%
A1 FZ2AFALHAAY F3 3 ey
Ald FZ2AFNLHA S =

A T3t A FAI2E Ate] AA & FFS v AY, oo WE Y s JATMALSERE
ofyzl AAgAC 53] Aoz GFFS ZYsth. UN 71FHsSte] #g AE 3k gd
(Intergovernmental Panel on Climate Change: IPCC, 2001) 3%} BEaXo|XE 214 7] E7tA] A&
of ME ¥ Asol Al 3emZtA FEE ASZ 43 vh Aok oo wEt AT F7HE FAHS
2 FEY g mE A 2 Qg Fo] Z f7lel AW Ao=E HY. fUdE sFH AS
of g Hote] AU e s ALY AY INEY HAgUbs WAool RES ¢F 1.3%° g, 243
AL Felatd oF 1499 o] I Aol =EHo G vt BAT Ao dFH= At
(235 9, 2002).

A& 97, 27 2 HF
2stol] WE dfFHe] Aeo
i’ﬂ ]i 01‘6]1 A AAS F 70%9] siRle] FE A JATH(Zhang et al., 2004). AGHo 2= 1] FH

00 &< A4S AN e (Galgano et al., 2004), A Erjole} HA| A vt

%‘Oﬂf\ﬂ /}}%3] 23 93 5&1’# o] Ry ¥ uf °lE‘r(Moore et al., 1999, Morton and McKenna, 1999). &3],
FeEE] 100859 & R Jgdtte A+4
F ©ojx] gkth(Bruun, 1954, 1962). ol s *J ol sitAIth e H4 =, sAA
AfrAkel] W & dFS vA A f2F Z|Alet= Aol
Al AFdste] mE seH Aol ASHORE dojuta Yok HZ,
1968—200737FA1 9] 40d%t AP HF dlH ASEEE H 1.844+4.85mm/yrEA 1961—-2003
T A$4EE 1.8£0.5mm/yr(IPCC, 2007)9F A FARE A7E Hojx o et 4

= 3e® RuHJH(HAS 9, 2009). o]5Y ATl wEW, AFE F39 BF, 5FY
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TR7IAA AR EUEHE AJ2F Ade] Bk Ald o
vk AFAFEFAA = AAAAFF R G AL G AT 4, 2014).

= As T afiqh Aot} HAIS 7k 5 oAy stAHANE F7IHY g Aol

2 &0 ZJA 3 sfetAel W3ty AFEH Ao (Moore et al, 1999, Morton and McKenna, 1999;
Galgano et al., 2004; Zhang et al., 2004; Gelfenbaum and Kaminsky; 2010), ¥4 Az X Yo} 3|t =
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JEAME FHE, 2F7F wo] AWz Fts FHEAS HAE ol kAo AEA Wl
3k A7) o] Fo] 1 1l Yvh(Yoshikawa and Nemoto, 2010). Xeidakis et al.(2005)& 28] BF X o &
e E 2 it A sk A ARG A 7F Zpolet NS AT = AWMAY A7 3§
gl M= tde FHERZ FAE o8 sftAFHo] AgHoZ A HAH AQFH o] MR FEE I
ol g0l A5 AH Gopinath and Seralathan, 2005). Anfuso and Pozo(2005)& A &8t & GIS &3t
A8 T8 olgg ol AT sty SidTERE A wE it e Rausta o #eueh
of tisl =<)3td .

Hapke and Plant(2010)= siqte] &4 dH o] Ao wE FEE o 535t= b
o] AR AHEAES FHAT. Walkden and Dickson(2008)2 453t 3l
P o2 o] Fo|zl afgte] Aol gt #8F RS A A ST

ayesian &2 1d

B
EESE L RO

A Aol thg 71E AFES F2 FIHL WM Hg R A wE AAA Y, S
He AR 3 HHE olFd wWE it 3 AuaE e wstel] fFHo] v AT A 2ol
AR HFEE S At FANL i HAFE 2 Ao i A7E Sl o] FoA
1= oy O A v Een dhyslictelst sttste A7 iR =3 dEe Aok ¢
RS o] Fal glemeg ofd ik 4 B o] e A= v =% A & 5 Ao

2] sk Aol gk e Wl A R oo wE S, sitAF ] WSt 23 o] grEof

AY SH 22 AFGH Holy divs 1y FEGH Hol 712 HIHoE HEHoA%
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FBATARIA Y AFHES FAAALH A WA ALEHH 24 wasw WE Y
4873 243 v HH87 W 52 A% HH% ¥ DABIH BAS 59 P4 Y, 99 2
FE AT o5, ARZHGF 2 ATt Z, A )L 5 P4 ZUHY, 94D 3
A A B BAY Jlz FAANEAIAL B NN B v 5oz pAEG

A2d FE2AFALHA L] A7 T
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T8 dd gAY FIAR SHFE 5Fo] e H AF Y AARY dxvF 23¢E 5 3
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ato] FAZolxFB o], 5.7x7.3km(M 3 41.6km*)S FFsFAH Y 3-3). FFH oA SH FLB
dhe] A B W FAPoa FHI FH ZolxdFH Zo|, o 4.2kmx3.4km(HA oF
14.2km*) <] Heol] e A2 AgS FEAHIH 3-2). $ba} 34447 dde 5U3 Fyh= 7
39 oF 5.2kmx3.6km(H 2 ¢ 18.6km”) o] Wo i A8 Hel S FHFAH(TE 3-3). FTEH W
Aol gt HE AR= & 2-10] AAE Atk FFH o)A & gAY FFAR S AAHA SF

7b oA S A9

1) GPS 7l&= AA s A" AA

A% GPS7IE=E o5 T8 719 A& AASAS A ARE o] &3t wEtA FF 7] o]
FAMEEH HF7HA BE A AA A&SHoz E&HJY. AH8E GPS= Trimble R7 GNSS
System¥} Trimble 570022 Ho]E $A7tAL AAEoH, Heolge Az FHE 93 &Y
A9 o] W7t A4 GPS7|Ex o2 HE W 30km7t A EF AXE AA AT 24 A GPS7IE
29 FIE v LA GNA 77t ZEX ARG A B=429 A28 Trimble Geometics Office
< ©]&3t] GRS80 EldAGe] ZBoxe AR A=At otgle] & Agd A GPS7IE=
o] A% Hxot BHEALE YEt lon, o] A= FEH ol AFTFe] GPS/INS HlolH A o]
&3kt

Al2=®ll A7 (calibration)& Al=Ho] 7hA A e AAl A5 W, BASIH J&e AF o 34
AR HFEGS AsH] A 52 FAHCR, FF o ARl G o]F Wr=A] o]Fo|xof gt A
Hl A & 7 AA (&g ol ASH7], GPSF417], INSHH])ZHe] o] A2l S Total Stations ©]-&3te] =4
star, wg vhdE HAGY A WY dHolHE ZAFF grFo] BASAG. AL A SIS o]
st Tl SAUA Al FekHe] ALkE T3 olAAY ARE T
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i 3-1. "UA" FFA S W] Hx AR
A%
X(E) Y(N) A=(E) Y=(N)
B2 120308.627 | 82467.781 | 126—08—238.56 | 33—19-57.45
gy x4 124717.072 | 82490.197 | 126—11—29.00 | 33—19-59.32
AR A 120308.627 | 76071.800 | 126—08—40.59 | 33—16—29.87
A A 124732.016 | 76056.856 | 126—11—31.51 | 33—16—30.53
B AH 131194.258 | 72755.785 | 126—15—42.10 | 33—14-44.94
BE4 136870.572 | 72768.628 | 126—19—21.35 | 33—14—46.60
AR A 131207.100 | 65435.652 | 126—15—44.59 | 33—10—47.36
524 136870.572 | 65422.809 | 126—19—23.19 | 33—10-48.18
3 3-2. FFHolA S Helo HxE HHE
=
X(E) Y(N) A%=(E) A=(N)
B2 120676.251 | 81294.891 | 126-08-53.15 | 33-19-19.48
sqn EE5AA 123985.824 | 80551.791 | 126-11-01.32 | 33-18-56.22
AR 122988.315 | 76482.272 | 126-10-24.00 | 33-16-43.89
$EAA 119678.742 | 77225.372 | 126-08-15.88 | 33-17-07.14
X213 133611.925 | 71664.557 | 126-17-15.77 | 33-14-10.07
Z=obak} BEAH 137044.735 | 70693.626 | 126-19-28.60 | 33-13-39.29
W2 8444k G A 135469.385 | 65717.577 | 126-18-29.03 | 33-10-57.45
$EAA 132036.574 | 66688.508 | 126-16-16.27 | 33-11-28.21
Z9dFn 2 AY
|
| |
gxg FFAz FFH | ASH
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a3y 3-
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F7NE ol &3t FAHS Tl FolX oA E ofd % 3-37% 2

Jm-

Total Station 5 A%

X 3-3. AlA 7t o] AAZ(R.P: reference point, user: mirror).

olAAH (m) X Y Z
R.P to GPS —0.028 0.015 —0.997
User to R.P —0.051 —0.030 —0.488
User to IMU —0.090 —0.008 —0.096
User to IMU : misalignment(deg.) 0.000 0.015 —-0.200

@M D FTARLAITAND) T &
% e 360709 AgIEHe] BEFn gow, olg 7|
19 e

TOE gy olASFe At 2AHJAT(TH 3-10). 7 =4 Ao WE Bl

aY 3-9. ARVIER Y B2
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(1) Pitch 23
FadolAZF A=H ] Pitch RS S A BAsk= Y5 7€ JAF A48 AAs= AL
3

3 FedoASF HolHe Fdds 28 i A9 3ad ZJE HAwe=w FAHNY
H

d

r
=

Mol 2t BAFe AP AT /1FW ARE A5 oYk Pitch AL AF A1 HelHE
ol ghol AW FA3 Aolrt v, AT IRWAE Jolux e AP AgWe] EAlGE
A%< ARk Pitchnge waggst 42045 Fo] e Adwe onlshe Aol7] W] o
o1 27 A HelA 2AUe FARE 0EE R dolA 2Tt A7 P HelHE A
F =S sto] YolHE ASeArh. AR WAR olctdole s (M s WAE eolrhyolg]
7 wnbe Aol AA Zgl o8 QiR AEe sl P#s) YA selok AT pitch o] I
stol 7] el F dolEzie] Aolzk EAGT. o F HolE 79| FFolwHE pitchel o3 WA
© AR 0F, 3 FUFE Aelsiod AolHS ARG 5 dolrhioldel 497 R FA A%
o s1ge] ZguolEste] AnE Y5l NAF O PitchE AE3HA

FFolAZHF A2" Roll AL =F A 2= XFE 7|Fo2 3= Q@%k
© A& 2. golA BT A FAF FOF wgEe] AHustA #H9R F
Fo] HolA P29 3xY A= XF g wstel] A JFS Lo

187} @] Azt BgFoz o

o

Jf o I
B
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%Y 3-11. Pitch ®3& 93 na§ubak,

clolH BA

HE TR s T TH T Y

29 3-12. Roll R4 913 WAL} vog 59

1% 3-13. Roll B4,
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(3) Scale9] B3

Scale HGL FFHolASF A BAE ASHY scaled BASE AolTh Scaled] wet oA
27 =AFZES ok spRAtE]Z 7FHA goltiElolEle] a7t ZAlST = o] o] UAE AWML
ZFed srigte S49 gejddolde ofd I¥s o] 2% Te 25 Feo) dre JA drh
ol2 e scales] ©AE BASY] Pl Wa FHH wwe] ta) AR1EHe WA Quae =
HolE 7} ZEEA w2 ussle 2EH= ~EAY FloldyoHE Hudle B2 T omo 3§
BE Bl Scale 242 AASAYG HEHOT scale Fe ZHH Folx FAZ] BAY] ol
the) o] 8 9] scaleQ 27} Al AR T
e Scaleo| 2 F %

(4) Offsete] B A

Offset& A71E4 4 olthulolelete] AR =olgtel AelE omdth. scale ZHGA o] Fol
grolttdolel o} A F71FH 2hol o] W&oz AR M7F EASH o] FE offset AL T3 Al
Attt offsete] F& ALY Hsl) A7 WiAE wEt BlFsHA Hed ol JIEd vz 4

= H#ste ol scale o9 F&FS H2d & 5 7] WEeln J58 e elgdHelH 7L A

u
PN
o
QL
22
o

o] A =

=
A=A LT e 2=

Hir

T
IIIF—”.IHEII giojH E2E

ssssssesnses T[]
138 3-15. o]AAg ] WE offsete] HA.

FE AT dEUolASTE A2 B2 20149 49 64 g5HANoH HolH FYF=E

l\% % A [e]
= 19 3-178% 231 =27 B e ¥ 3—40) AU
E 3-4. P32 B 0AY VS
A8 BAZ(deg, m)
49 6Y
Roll 0.054
Pitch —0.065
Scale 1.022
Offset —-0.015
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AFR G 3 dFolAZHE 20153 1€ 6Y, 74E 29 ZAA HolEHE dEsIgon AuA
e 93t HaoeH,

of 13)e] Aejmalold M AAGAT AL Aol AYE AATFReE
W2 7143 GPS 949 MAB7, AGNEAT AL, vigel me FF/] SEoh BT
sk FFaol Aol AR T(hole)H FWUAA AN, F3§ GPSFAVE 253 Uk, &

g AAZE A8 AV ZAE o]&ste] A MW T2 AAYEHR] vuE T nFZ

Z29e v F A58 FdolASF 4 dHeolH AZe A AHHe FAHE FEEn dA
PS¢l & GPSHlolH o dAAA 2 B INS tloly FA g, glolA oy A2 so= 34
4 dHeolHE ArEstH, $AYe 3ad HolHE 54 wet A9, &5, A

=
3 =3 F 222 (DEM:Digital Elevation Mode) ¥ A&, X && 25 I3l 2 EH 2 d(DSM:Digital

Ac)
frow
)
ox
)

5¢ BRI Aol
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Surface Model)< Zﬂ&}’é‘}% zAHo7 tFd ARZS A=A FDoh Azt FASLS gRE E3)
EEo o8] AgEm Gt doly s et miwd WHeE HHsa HF AHRE
At

a9 3-17. 3ol FH ZA%

(1) AAF

A2 GAl= 52 GPS/INS dlolH, oA wlolH, A GPS7IE= HolEE o]&38te] @l th
g 3A A HRE AEste FAE FyolASF Al=He st=do] SR, MY o]
AAY, AgBgeld FH 5 T8t AsiAth. ALTM30/70 ZH S o83t tlo|HE 533
o, 32k A HelBE A gstr] HAs) AulAE=AHOptech Aol A A& 8k= Dash—map3} Applanix©l] 4
A|&3k= POSPac &£XEolE o] &3ttt 28 3-19% HelH AA T4E HoFo

GPS/INSHIolH = &5 719 o]F ol Ad HolHolng oo i AAYS A= A7 GPS7IE
oA AdE Heleet @A DGPSHEE FHstAn. o AN GPSHAS i, Az, PDOP
59 FA#Y7} o] FolRth INSE 29 20039 JRE &3 379 -44737‘4 o] % HE YK}
FAAM FEEA FE71e A R AAME 7+ 4 Aok =9 GPS, INS, #elA AN wlolE = AzE
ARE V1FoE %E F st

a9 3-202 A7AGY A GPS 7w B @F GPS "ol Agstdelty. ztzhe] ag e Hol
X A7E BT, GPSe TFH AEg=E HE = Combined Separation, 91432 i1E ujj |
A5 E Jell= PDOP(Positional Dilution Of Precision), #HZ%E YJA/NEFE UeElE= Number of
satellites bar plote] Ut}

Y 3-219 3% 3-22% ZZF GPSeF INS HlolH o) T3 A7 #A 3 GPS wlolH o Fdde A<
Ho|FEo
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| Decoding

POS CIOIEN K2l | == TIAGPSIIE= ClOIE |

EE :
| @ RAHS ‘

I _
RERNE= | diolg x®el

| Calibration ®&

aﬁﬂzw;mma\

a3 3-18. AAg &A.
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GPS/INS dlo]H
AA7Ee] o] AAE,
= WGS—-84olH9, =

Aol ol% G371 ¢

A B e e
FHRFA(TMIZ 2

Tirw Faing Fergs
Tl i i - SN
i B b

ot Fudie K i

fosarin ]

| 2 ANFRE g oz gojgdoHE I5H I3
TE B@st] Atk £ AMdelA AEE v)Fe] © B

Progress Report
MASIEWAR wersio 07T Derade D11 wer 100647 T | DI0G
Thursday, Sepeinber L8, 3000 - (81902

aTh e e

s e fremars b wia A il warwe EAD
P

(2) A3

a9 3-22. 3x49 FHiE A=

dolg e xg e dAg dAdA APE EES ot 1E1§ o]-&3t] ALgAL HH o BrE
7}EEE AoE AQolE BRAS E3 ARy W dolEY EF, DEM, DSM 59 Z27E AZS *
SAE = AAE dANA AZE groltH o|HE AFEAS] o] & FHZF H &840

I3t =, oy

we 7hy Aeshe

A o] o

3xta ZoIE diolg
b

LRS-

D zuaws

.
HOlIE 25
b
HiE M=

a9y 3-23. 39 FA.
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FaeolA SF2 GPS7IHEe] HolH 502 A HolH xo] 7|Ee] BeAaen. A¥ T
ol S AFEsty] flste] 2013d FEAREAZAAAN 2yt A A 75 3 KN_ALol=
2dg o] &ste] AR Aol e i WES HAEAH

FrHolASFer 5" HA] HelHe A¥Y 5, d=S T deT=E o] o] A Atk

o
v
&
w
N
(o,
)
=
o,
i

3-25%} 3 e FEsho]
HHE W] o)) X]ﬁé HelHE Asos L/ = FEL A= A2 As BF st

5) FANELEIH FuHAE A

Aozt gRE golgdolee A FARNAEE AFT & Utk FARIRDY] NIEE
graty] gt 29 7+ oF ol Sud 1% e Fuy 1E e, 94" FXFIY Fo E
Zt gAE A5 AAE AN FARIAEY ANIAEE BRASAT £ RE Alz"HoAM 5] stF
=5 ASCII#HA# DXF 59 FAo= 413tk dolA £/ AF dolHe +5 2 AdTAES

P
fr
=

AAS AxH FolE Yepdn ¥ FXRIEA(DEM)C] AA Jej2 A5 AHT). =
El(m) ©@¢le]™ 1:5,000 =F @2 A&stach Ad 72159 7|52 X(Easting) Y(Northing)
Z(Elevation) =o]™, ASCIIZA o2 A% 248714 @A FARLRDH] A FFe oA SF
A7E 53 AY F24S ALSA T2 ALE HE FNEIRIAEE B AAES Al
Zetal Faas AFst S A& 71 1/1,000 7SS

HE AHEA AFNEA 499 FAFIRL Y FIHEE 19 3-27~3-30 HERAT =3 A
A7 Aol F oAl FEE 2 SRt Sk sl AA Y] SRR 19 3-317

3—320] Z+7Zt YE ATt

o)

|

3 3-5. dojy ¥/ FA.

2 7
o) o] §} = -
il T
Ad N5 A el N Eee A TAE AF
%27] HeolH A =olat ¥OlE 7+ A o] o] AA
XY #H2AH4 XyHrgkoz A =& ZQE 7+ A
AQ A== A el A A% =7
A8 dolg whE 7} 27)¥9ES 02 TAE 7 e A%t
wE A7 272 ES T2 ROAE 7 77 AfE AL
sz ol 2 %ol A8 dolHZYEH 59 HL %ol
= flojE - - -
T A Eo] A3 dolE 2Ry EaE A &9
A% HA =27 A e A A8 =7
A5 gold Ao A8 AE AA} Wt dde AR Ao BA
N A0 ag a4z 0 gl 4 1
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a9 3-26. A BA= ALk A9 AR ED(DEM).
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Ed(DEM).
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22 (DEM).
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12D (DEM).

B
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Ao} X312 (DEM).
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4. UAg 33 23 A5

A" F3AEd o] volE e sEE= E}—% a9 3-337% Zoh AE mAtola At AR E
NS fste] AR A (i A Qo tis] HAE Zepddam A5 2 ?‘& FIANEG S AA
stalth. FeAEGolst S8 FeApzle] &9 &ﬁ% 235te], GPS/INSE ¥ g
i?ﬂ'ﬂu}(l‘—‘” 3-34). B 249 FFAHEFL 314 =(GSD: Ground Sample Distance) 12cma-2] tX &

TEEAT. F9E Aste] F9AY FAE 9Ny, SH
12 R EZRE $A(14.11.06)8 wkth 2 A

16“@011 ot} d I FuR7E A7 FEE 3 JAPFAY FHREE HIWFOE 60%, APIZ

F 30%E GAEEE sl wd Zq

Aom, BEe ABAAE Sadrol BAGIo] Bel & ehiE Al e

mm

CIXIE &2 HOD 245
¥
White Balance £3
b
TIF 3 s
G-
‘ e Ay [ azansy
EOA Y 3

NAMHN 4 N elevation B
o
et 4
et
AI01 3 AR
b o
AR 2 AN

a9 3-33. YAE &FAE] dHolg A 4.

H9S 93t AHgE AHlE= 7/ ImagingAte] DMCol® 3F Z# <9 o 2. ]
3-35). 219 3-36<2 UAY 349 5 d3e Yepdth dolH Q—S«—% 2 29 ol &
T Y IEE 1200m, Y s 2250 o)t}
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— ]
a9 3-34. X8 gFA F9y. ¥ 3-35. HA

A #974R1(DMO).

i}
o
of
>
>,
N,

(1) 9388
298 FFAAE DA (raw) ER O 2 Hojlon 3lo]E M~ (white balance) ¥4 & A A “*‘91
A 2L AN E=E, 94S 38 TRoE ARE] HeiH FEEBS AAet] Tiff dAe

(2) JRFFAAE &
GG e FGPRE G e Do} F oWlE WS E Yehted ol GPSAFe R uf 3
o] 73t R AR AE FoludolH et U3 GPS /INS HolHE o]&3lH, oAAT 2

A
AH, FIARE Qs AN EHaLsE 9 5 ATHAY 3-38).

ol

Boresight gt 59 X
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a9 3-37. 9 A 2HZY

1E8TE6. 970 446455056
1E006E5, 383 J46E607_ 428
Le0%05, 731 969715 5498
1e0727.307 9971L70.8E7
161049, 584 4997903677
16137Z.50& 447&35.74E
161604 . 300 44T2E60_830
LE2012. 747 4498110, 450
162729,.265 44980554969
16Z2546.592 9498585.075
162965.921 49495839.653
163286.221 A430T7. 643
LEIE07. 17T 449513496
1LE1928, 820 §599340.91%9
164250, 190 §9570%.052
164571.772 450D15.3Z5
1E4B9Z. 576 450254808
165211, 885 450404 _ 373
LESSEA, B0 S50TIA.95)
165053, 495 450907. 152
165158.08¢ 451236.237
166473, 60B 4514B4.365
1667T90. 590 4517209 _416
18T108. 780 451971.548
LeT427,.832 §33211.749%
157740, 125 €52450.068
1eBD63, 152 45ZEBS.054
leeB09. €SB 451EBI. 912
168401 .250 451440299
LEB1T7. AEB 481101, 187
167063, 827 4305940. 200
157548, 752 4505590. 659
167232.4990 450444.568
166015, 026 A50200. 161
1LEE507 . 024 S4FRST.T1E
LG . 608 §9TFTIR.Z 68
1E5257, 180 595902 .299
1e5536.9940 9495244. 552
1e5317. 578 449005564
164008, 150 443TE5_ 148
1E84E59, 83T 48525 859
164761, 671 F98201.7049
164042 . 852 9498040.211
1637T24.465% 4497200870
LE3404. 739 447561490
1E3085, 230 A9TI2L.226
LE2THS. 89T S97T0O6Z - 631
162446, 756 S96042 .55
162127.798 446802 .382
1eiB0a. 715 446362698
i B9 . 701 4461233 _ 544
LEI170, 626 445852 168
16D@51,.832 493541 . 603
1&6DE32. 350 49495400.818
1eD214.561 4945150. 652

1600. &681
16018945
1602, 639
1602.,.973
1603, 432
1604 . 369
1604 . 3 T8
16035.421
1602 ,220
1602, 5608
i601.429
1600, 397
1595, 820
1599, 150
1538,3933
1595, 244
1599,
1598.
1595,
1538,
1533,
1593,
1600,
1401,
1602,
1602,
1602 .
1600,
1600,
1400,
1600,
1600,
1600,
1600,
1600,
1600,
15601,
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