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ABSTRACT

To clarify the impact of surface deformation, caused by the activities of specific
geological structures, on the stability of control points, we selected the special
geological areas of Hsiaoliuqiu, Gunshuishan and Tadishan for the data collection and
analysis of (1) geological disasters and (2) geodetic surveying for control points in this
project. We first conducted field investigations, collected geological background and
related historical disaster data, and discovered evidence of potential fault creep and
rapid uplift caused by mud tectonics, leading to the building damages. Although many
control points seem to be installed in relatively stable areas, their proximity to active
tectonics still subjects them to influences from tectonic activities, which is
disadvantageous for the use of geodetic datum. Subsequently, GNSS and leveling data
analysis in the special geological areas are carried out. We used the baseline and PPP
software for the coordinate calculation, showing that when observation quality is stable,
two methods provide comparable results. However, due to the less-then-one-year data
collection, it was challenging to obtain a reasonable velocity field, but comparison with
published velocity fields revealed that the control points are affected by geological
deformation. Finally, we integrated field investigations of control points and velocity
analysis, identifying the potential factors for benchmark instability, including: (1)
active fault, (2) mud diapirs/ diatremes, (3) deep-seated landslide, (4) land subsidence,
and (5) other artificial or unknown activities. For active faults and mud diapirs, we
suggest establishing the time-varying surface deformation models through the time-
dependent adjustment or semi-dynamic datum to enhance the accuracy and reliability
of geodetic datum. For deep-seated landslide or land subsidence, we recommend
continuously monitoring the control points, trying to establish surface deformation
models, and integrating them into the semi-dynamic datum for improving the accuracy
of datum. For other artificial or unknown activities, we advise against maintaining and
inspecting these control points to avoid compromising the datum accuracy. Finally,
when establishing new control points, we should clarify the geological environment

first, avoiding placement in areas affected by landslide or other artificial factors.

Keywords: control point, specific geological structures, GNSS, precise leveling
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AT AEE TR FRRLERRLE RN F2022£ 70 ~ 120 &
2023 & 4% > 00 % ] Tesk 2023 # 3% 229 % 2 GNSS % -k # gLip| TR o GNSS
A P IRIR B E RGP 15 B S A T293 4 0 At ER 14 BER

(F3.31; BI3.33) B2 ® RARFIBRI 25 > 55 4 SXT8F % » ALY
= 24 gk (H1332; B3.34)  HRFLBRSFEEF  FIRPPFH6L T
P o

22°2136°
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B 3.34 7Kk L 2 % Lok B RIS W -
AW HE SR RBES AT SRR B R KRS B BRI
LIRS RS T A B AR KA B MEAUIREKLERAL R
P ECE LU SRS RSP U SR RS A P K

3.2.2 GNSS T fz 8

SRR AT RS A AEH B2 TWD97[2020] 4 #% - # * Bernese
REE e T LR R P TR IGSH B R E F > i H il
#* JERS (International Earth Rotation Service) Bulletin B = f# i& » # UTC ¢
UTl 2. £ @4 izt » 8L Ed gl dE s T 3 J2000 L 354 (CIO)
Bk FNL/THEE TR R B ROFFFLE REFTH
FmE P E BRI E o Y DenmEsgeen B 6 Gk M AP CORLBIA
P REBCRZPFRF R ERT 103 1074y o T - o HArT Rk iR E o
Bep o EHARSEFLEFRALER S FedAp: - X LERE - B8
A AR REFEFLAREGTRES TR %G~ FARE AT
PrAk £ B 1 ~ P BN BB E A 2T o S AIE R > AR
BB R KA A U EIT o rh il AHF AT L L1~ L2 & L3 0 #EE4E GNSS
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FAARY L3 (AR AR L) bfs o PIEREFEFZ A RPIE 2

AR fg i S 8pF > 5 L@ % QIF (Quasi-lonosphere-Free) = ;% f2 & 1%
s L1 2 L2 ?,}i SHL - iE - EAMREA 2% (Baseline-mode) -

AR xEifAMmar A A @28 @ “Y327 (ELIMI) Kt > I3 * &
e & g (L3) apFEfic;t (Session-mode) T I ¥ AT & PFER

]
T«‘**;‘;&
g
&

R TF ARKEE TR R TE o ot B SRR T AR ap
B 1 o GNSS LB FRE 2 i d 1571 b 80328 > 2 L@ 4 A & B LR
PR i % 3 is A 2 B o $in k3T r e Y GPS il £ e A
st FRF R AT #H* Saastamoinen model > 1A T - EF % F
Lo B R I8°Co ApHIER 50% 0 < F B4 1013.25 mbar » 4& < & P2k ch¥tin
Rper it Asdeid > ¥ 31 & F FTORGEF IR AT R cheek Sl LR
a2 PEH 4 1 13 S Bz > 3N 0 Ao U T A T ¥R R 3T B A o

BOEE S CERLERARLERERE TR R A2 LGRS
LY =iy ",/TT 7 3% Bernese AL M ORBEEFEFLAIT O FFEL B YD
¥ g% i~ (Precise Point Positioning » #§ # PPP) f% ¥ #2;% PRIDE-PPP-AR % :i&
{7f2 % o PRIDE-PPPAR %5 428 7 3- B B 2 plb 4% > fpp A fa ety > 2
BEE A ZEA L ENEE B EARRE P2 R S LR
BRI B2 EXPITHERL PPIEETE o 2R IGS b EP
BLRIP i Rt i - W RFA PR - WA ER L2 HERaopR
WA~ HIE{oiRih S v X TAL 0 B F L PPP 2 L BB P ity shERiE R E
WrdZ » & H L BnE p+ L& iRf2 (Geng» 2019) o £ B4 S 4R 5 3

AR E RS T LHREE
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323 kEFHEEE
RBERIEEZEEFZH AR AADLLRIESZ 0 4pfR> GNSS 7 5 - H
LE e HAEAVHRD OB o F) L o FOEE L S BEKLERARLER
PO RO REE AR AT LR Rk R R TR R
AAT e K BRIBFEZRIRA Z RBFL  BRFLZ X R TR RGE
o B B T RIA LB REE (L) fr i AL A0 o ¥ kR
L0 0 38T EEE RSB NT P R AR (FE SRR S B
1996) o fef Bk BRIE Y » R Y AL A FRFL oG (1) AREFL
(2) 378384 ~(3) ¥ 3pd Feel ~(4) KB B R2E ~(5) K2 2
R (6) B REE Bl CRFLABRRDOERRERLASY ol RTA
ERIG R A IR B Y BT S APASS RIEEER Y 3 2 BRI R~ ORI
Rz 5 B EEE S F o BT R - PR L RN o A KR R R et B
RAPBLRIAZS > B8 g 3 WA i L e i RERESEB T
Feif g &k i (g » 1986) o igdt A i3 & 202 > 1 & % Ching et

al. (2011) i % en= ;% o B AR2t 8 200 BR A4 s B2 B /25 Om H 4
Bhizd - BRi2 BARA b AR A e 2 BARL 0 WL R oRER2 B3
ARE o FIAF T A3 KRBT PP a3t RBL8 F R F P L ERY
B B ARG TEM A EFE R L o
P AFEFT2ZABATERSEY O ERLERALERS LA T A FRAR

PR - B e 2 KRR (B 332) 0 &l st f 2 B Bk
HAe i e 41T LAIE 0 RE S R E AR R e § R RERP -
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R
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41728 & S g e g

o321 &4t > AETREE TR Fol kg 14 B GNSS g~ 1 BB
kg2 2023 & 30 2200 5 X 22 BBIFA o MR RERLERKALER 2
B % 24 B GNSS L= ~ 204 R ERIAR2Z 2022 & 77 ~ 127 2 2023 £ 4%
B3 B TR o 2 ¢ o GNSS A #F fEELR G N F SRR 6
% 7] B - GNSS ﬁiﬁ‘]?ﬂ‘filn\ w]i% i Bernese 2 4 /% 5 fic%8 12 2 PRIDE-PPP-AR

(s

Fiad > 7L ITRF2014 S 454z 28 5 A% > T 3* IGSH el & B - &7 &
HfEl o FILC0473t 2023 £ 9% 7p % S041* 2023 # 9% 6p ~7p 2 BPIF
FL5H# & > & PRIDE-PPP-AR ;% #-4tpt it i (725 > # Bernese &4
fAE RV EFEE = % o Tyt > LC04 2. PRIDE-PPP-AR = % % 2023 # 9
Vosp) e Y 3 pER B2 R R BT 355 S041 Bl 2023 & 9 P2 T
% o gt ¢k » d 3% PRIDE-PPP-AR 2 R 4:f3% & % 2 H p+ < 4442 (Geng
2019) e A g M+ N E LS @R IFEF o R o F LEL K (gﬁ-ﬂ,w
-~ =)o

B g he S 45 IR A > AR S > ol TRTk § 2023 31 2 9 1 2 GNSS
P L5k =4 § Bernese 2 PRIDE-PPP-AR 2. %% 4 %] % 6.00 mm %
18.62 mm > &3 =FH B P ¢ 92200 mm (% 4.1) £8a 2 12 LCO5 2 2= %
EHEE gz 2 Bk R RERIEINE 0 H Tl

EEARE 11.06 mm- 2 LCO2 2 LCO3 2. &% &~ - & > 2 iv;

Rt o BB

axf
F_&

10.00-20.00 mm 2z FRFHEFFIM (£ 42) F-RL 2 HRLERD 2L
Rz AT N R ApiT 02022 & 70 3 120 2 TR T =4 % 5 25.00 mm =
+ oo T3adE EHERF G 3040 cm (£ 43);52022 & 12 7 3 2023 & 4 ¢ 2
KT = EF 1500 mm 2+ > T34 i~ § Bernese 2 PRIDE-PPP-AR 2z
BEPAHG SS5mm 2 1285 mm R FHELCFFERL PIT A

WEREE (4 43) 0 kERERA > LRIPAR2022E 705 120 23
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P28 24 346mm - 2022 & 12 % 3 2023 F# 47 Bl 495 mm £ B2 & o

FORLRISITA 02022 & 70 3 120 2 LiHdE 45 92,09 mm > 2022 £ 12
31202347 RlH403mm . A S LR ERA DD TR (X445 %
45) -
REDELS LS  PHERFE ] RPN
AP HEFLBORTLL L) R EFL LS RAAMS S FER AR TE
KPP E o Bgp B el GNSS 4 b 81 i ok e 7 Uk
GE o ARV EFF R F o YR 4 E LR REFT Ll 4o
HIFA R F MehR R 0 BlOR 810 £ hE Ry kBT fenlcE 5 g0
FEELGENR-FYER MTVERTSEFZRF PR AT F T
FE - & 20T e F SRR AR T T iR R %
2 FREEm g b AR FHE RF
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A
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%41 )73k 2023 & 3% 3 9% GNSS g%

w | Bl Bernese # 4 f% § = % PRIDE-PPP-AR

M KT @m) | LEEHBmM | KTEHm | LB =4 (m)
1 |LCO1 0.037 -0.285 0.002 0.027
2 LCO02 0.039 0.148 0.003 0.053
3 LCO03 -0.022 -0.055 -0.054 -0.117
4 |LC04 -0.010 0.015 0.017 20.022
5 LCO05 -0.012 -0.229 -0.042 -0.165
6 |LC06 -0.001 0.043 -0.006 0.028
7 LC07 -0.004 0.009 -0.016 0.003
8 |LCOS 20.009 0.026 -0.013 20.019
9 LC09 -0.044 0.012 -0.051 0.010
10 S041 -0.003 -0.038 - -
11 | T025 -0.029 0.106 -0.002 20.048
12 T294 -0.011 -0.066 -0.008 -0.029
13 | T295 -0.003 0.002 -0.024 20.009
14 TG74 -0.012 0.003 -0.015 0.005

242 lmk Rk FRLE 2B E

Yo | BpT £3 =% (mm)
1 LCO01 12.70
2 LC02 19.50
3 TG74 11.90
4 LCO03 14.20
5 |LC04 13.50
6 LCO05 5.40
7 | LCO7 10.80
8 LC06 0.00
9 LCO08 10.30
10 |LC09 12.30
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# 43 KL 2 %A L RIS GNSS gL é &

Bernese # 42 f% § = %

PRIDE-PPP-AR

Yol | Bk - 2022 # 12 % . 2022 # 12 7
2022 7% 3 12° 52023 E 47 2022 # 7% 3 127 3 2023 % 43
kEFEH | LEEH KTEH | LEEB KTEH (TEEH RKTEB | LE OB

(m) (m) (m) (m) (m) (m) (m) (m)
1 |EW09 | -0.041 -0.278 -0.016 0.028 -0.033 -0.277 -0.025 0.018
2 |EWI10 | -0.065 -0.283 0.008 0.019 -0.049 -0.247 -0.013 0.022
3 |PO11 | -0.026 -0.288 -0.008 -0.006 -0.022 -0.304 -0.009 -0.017
4 |P012 | -0.009 -0.303 0.005 0.007 -0.026 -0.307 0.002 0.005
5 |P013 | -0.006 -0.259 -0.009 -0.032 -0.020 -0.284 -0.016 -0.035
6 |P014 | -0.011 -0.303 -0.027 0.031 -0.026 -0.295 -0.021 -0.008
7 |P171 | -0.014 -0.316 -0.031 0.059 -0.022 -0.312 -0.007 0.062
8 |P172 | -0.017 -0.294 -0.042 0.008 -0.025 -0.298 -0.014 0.034
9 |P173 | -0.048 -0.315 -0.016 0.049 -0.039 -0.338 -0.010 0.039
10 |P174 | -0.038 -0.393 0.019 -0.178 -0.036 -0.306 -0.005 -0.116
11 | S555 | -0.020 -0.312 -0.006 0.014 -0.022 -0.320 -0.013 0.024
12 | S958 | -0.045 -0.266 -0.013 0.049 -0.032 -0.278 -0.022 0.028
13 |SWI11 | -0.062 -0.329 0.004 -0.025 -0.045 -0.327 0.002 -0.003
14 |SW15 | 0.005 -0.483 -0.058 -0.029 -0.003 -0.480 -0.034 0.088
15 |SX77 | -0.010 -0.279 -0.035 -0.019 -0.020 -0.289 -0.012 0.008
16 |SX79 | -0.021 -0.307 -0.010 -0.025 -0.029 -0.337 -0.014 -0.014
17 |SX80 | -0.012 -0.326 -0.012 0.015 -0.025 -0.334 -0.015 -0.006
18 |SX90 | -0.024 -0.292 -0.006 0.049 -0.026 -0.316 -0.011 0.038
19 |SX93 | -0.003 -0.312 -0.027 0.023 -0.025 -0.309 -0.019 0.039

20 [SX98 | -0.008 -0.290 -0.035 0.014 -0.018 -0.292 -0.010 0.027

21 |SY06 | -0.032 -0.312 -0.013 0.032 -0.048 -0.327 -0.007 0.001

22 |Symn | -0.019 -0.170 -0.032 0.061 -0.025 -0.144 -0.012 0.026

23 |S747 | -0.014 -0.319 -0.007 -0.009 -0.026 -0.288 -0.011 -0.004

24 |SZ74 | -0.024 -0.275 -0.037 -0.038 -0.038 -0.289 -0.014 0.038
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BELT
% (2023) #r#%
FAPET BB 9 ) GNSS i sk SOIR & #7 i & 47

SALE PRV UERAE T T

[l s A 1A

_ ~

zZ_

;E

T B A B R

o *E‘!%ﬁ\ﬁﬂmhl—rﬁg/py

58

%44 kL2 RERLESLRRALE =B E
[ 2022 f,7 1% 1278 2022 & }2}5 2023 % 4 *
% *4# (mm) % >4 (mm)

1 1175 0.00 0.00
2 | PO11 -1.09 1.73
3 | PO12 2.27 2.50
4 1176 1.05 4.39
5 | P013 2.34 5.84
6 | P014 10.24 10.50
7 1177 9.43 9.69

245 kL2 RRARLE R RRALE 2B E

[ - 2022 f,7 1% 129 2022 & }z,s 2023 % 47
% >4 (mm) % >4 (mm)
1 G099 0.00 0.00
2 G100 -2.56 2.29
3 P171 1.40 3.58
4 P172 -0.72 472
5 G101 -1.70 3.99
6 G102 -2.99 4.69
7 G103 -4.34 5.64
8 |P173 -5.03 4.90
9 |G104 -4.36 4.90
10 | P174 -4.95 477
11 | G105 2.28 4.88
42 ¥ 2 RFHT AR
POOPHATRD R THA A THBL BTG

A > JATEE R F Gp g & Rl N
GNSS % -k % @R 7
ESERpe R TE LGRS (B 42)° B > AR EL TR
ﬁﬁ%ifﬁ’—&%ﬁ’@ﬁiﬁﬁﬁiﬁﬁ@’ﬁﬁﬁ@?iiﬂa%o
PRSI FRBHEFEAT 0 AL HEY RRLE
FRAE  RHKEIARI

AR R LR R L RS 2. GNSS i 4=k 2 InSAR B (FH & F F
SRS ;¥ 2
Z_ % B FRORT A5 FAZE 35 mm/yr 0 B




FREEVHIR LR TERSFY 1.0-3.0

mm/yr > & FRAk F LA 5 A 0 Fa i@ F V2 6.0-7.0mm/yr (B 4.1) -

EO R E Y E o AT RREY SOIR 2 R RIFFL 94
Ript s PEFRMTEF2Z LTREFTRE 490mm/yr> 3 ¥ 17
P e gbth s g I SWIS 2

B¥ Y 5.0 mm/yre @ d &

B9 3

7

Flaw &2 2 2

BBAEHEALYFTHE AT E PR ERE S w5 - R (F41; B

42) (s FRAERE TR AT o @ 8 i
FARPS S L3 BAHAS S 4 FEASFE 307.0-572.0 mm/yr -
R ENT I B R PEPI S R LE4E o R LERE 2
A A F S iERSR

£ 110 mm/yr » f’*”?“’ﬁ{@_ﬁ‘—J }ﬁ‘!{

BHINA > d AT A% L GNSS

PrwRYE
WA > 578 GNSS 2 fre ¥
AuE R dE TS 5 0.0mmiyr ~ AN RAE TR B
HFIE > B FRiT% S B2 GNSSi fxk2 InSARBRE F w2 28 ¥ & 5 53
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Frer o d RAF T 2T RPFRED FTHRLBREIFRRRK &
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HerBE@2 w423 BT AR S Lo %
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RLFHEE T A AASAIB L H L R
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22°48'
22°45'
22°42'
* XL
22°39' 50 mm/yr 4
3 -* B o i
120°12' 120°15' 120°18' 120°21" 120°24' 120°27
— ~ —
36 38 40 42 44 46 48 50 52 54
Horizontal Velocity (mm/yr)
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22°42'
22°39' l

120°12' 120°15' 120°18' 120°21" 120°24' 120°27'

-8 -7 -6 -5 -4 83 -2 -1 0 1 2 3 4 5 6 7 8
Vertical Velocity (mm/yr)

Bl 4.1 0%k L2k AL 5 2016 # 3 2021 # 3 43 B3 -
HARRER (2023)- Fo PR F 5 BHRA 26 MF LS FHRM FEI EHS
R RESRRAZTARRE S RIRRZFEERNE LI RRARBERALZ ERL -
@ KTFERFE ARSI L KTHER A F 2470 23RS RERM 0 A4 7M 28R

FlEAR o (D) LEFERF A JA TS e fA T o
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Freeway & Highway
22°42'
A GNss kB

O RREHBIRE
km
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Historical Horizontal Velocity (mm/yr)
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W A42F -k LBERRARLRESS L3RI H o
FESEFIANL S FES CAIEARES LRSI FES AL P AR
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43 FHAR» FTHA A SRR P2 FH
AN HEIERLE ARLEBTEFZ AN EE 2 ERET AL

¥ AT R W2 E RSN ENE AR KRB ARED LB A3 RS

A# > BLABBIF] RERF EFHAAE2 £ % R FHAS FHA

Ayl EREE B2 3 o

4.3.1 ] 3k §

5k lzRzk b2 frd TS 2004 # 3 2017 & GNSS # EERIZ # %ok
FEARE LCO6 2+ 2 R RIp+ 2 AF > VIHEF A H kTR
FaddE RS LCO22# RSP RAHEL A Ardlg, "L R H
BAAFIEEA R o IR E A4S o LCO2 F A FE > T H
RTFRFAGT A2 082 FANHB B (B 43) B EFER»EFH
P BRI R e - R P B RS R R
By (B 3.2)0 ptoh o AW AP > 0 FRT & LCO3 ~ LCO4 ~ LCO7
TR DR R b R AUk > d 2 2@ A3 kF 0 LCO3 2 LCO7 2 kT

BRI TS LR AR RS LCOAR R R AT HFLE
B T FIR o HEFE L z%f\ B gL RS 2 o F LCO3 %

fed o g SApEctH e F s plE LB (B 44) 2 R0 R LS o
;;%ﬁ,ipzméwmﬁéiﬁiﬁﬁ%%ﬁiiﬁﬁéiéiiﬁ%@

FERIS AT G B RPFL e BT R D] G RS T A S
K ForMF A2 R~ F (muddiatreme) (F B2 % 5 2023) -
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22°21'36"
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Horizontal Velocity (mm/yr)

W43/ ]3zk g 2004 # % 2017 #3 £ KT BRFZ B 2 8VEFIARA-
Brch AREE (2019) AR S| 55§ HE BRI Z I LCO6 (59 1) 2ok
RILE 4 LTS LR RIREAN RS A LT LB R a$,%ﬁ?
ERFEER S 5 ISR IRANER SRS 2 $URERA Y 2 47525
A g pg A B4 AMEFHFE TS -
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Vertical Velocity (mm/yr)

W44 ] 5ok b 2004 £ 3 2017 £ 4 4 ST ERSE B L RUHF SRR
gecp RRER (2019) AR5 P oesk § iE P AN 2 PHLC06 (9 & 5) 2
BRIEF 4 S AP 2 RFBEARNK F’£3,:%e'rk-%ui)$‘.3§‘#t t% ,‘Eﬁﬁﬁp
BRHFEER S FI 2RI RNUEEEFTES 2 $RBRA: Fd = L2548
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432 Bk B R L E
FRLE R AL RIS REZRLE AEA
%%@ﬁﬁ&#?%m’%%&ﬁﬁﬁiéﬁW%%iﬁﬁﬁﬁﬁ%i%i’
AP EF T Fop IS T A EL
YR W e £ 0 82 POI3 2 PO14 24 2APIT > ¥ D ES B2 B0 AE L
B a3 SZATEHIBLITS F BT P E O R R R E D
fot U E X R Atk Bt S o A P BED AF TR B ol 2 s bR
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o IT///////
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HLSO Data RN g
== Taiwan High Speed Bail .- Z5E'S -~
A /////ug; =t
= Taiwan Railway s
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A GNSS *x BwWW
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Historical Horizontal Velocity (mm/yr)
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1 [ 5ishfa g 5 4%
2023 & 3 % 2023 # 9 ¥

$oBh | Rl OE ON Oh OE ON Oh
SR I O Y W W N W B M | o |

1 |LCO1 |186327.634 | 2472963.640 |25.609 | 0.014 0.005 0.022 186327.204 | 2472963.710 | 25.324 0.006 0.002 0.008
2 |LCO02 |185804.142 | 2472969.932 |44.667 | 0.002 0.001 0.004 185804.070 | 2472969.977 | 44.815 0.002 0.001 0.005
3 |LCO03 | 185100.400 |2472079.269 | 58.469 | 0.002 0.001 0.004 185100.330 | 2472079.252 | 58.414 0.002 0.001 0.004
4 |LC04 |185144.581 |2471432.033 | 70.787 | 0.001 0.001 0.002 185144.538 | 2471432.026 | 70.802 0.000 0.000 0.001
5 |LCO05 |183624.177 | 2470233.907 |56.386 | 0.002 0.001 0.005 183624.150 | 2470233.897 | 56.157 | 0.002 0.001 0.006
6 |LCO06 |183682.624 | 2469488.092 |33.793 | 0.001 0.001 0.003 183682.603 | 2469488.093 | 33.836 0.001 0.000 0.002
7 |LCO07 |185251.354 |2470442.272 | 25912 | 0.001 0.001 0.003 185251.334 | 2470442.269 | 25.921 0.001 0.000 0.002
8 |LCO08 |185857.684 |2471107.436 |31.447 | 0.001 0.001 0.002 185857.654 | 2471107.429 | 31.473 0.000 0.000 0.001
9 |LCO09 |186462.760 |2472267.383 |50.872 | 0.001 0.001 0.002 186462.703 | 2472267.343 | 50.884 | 0.000 0.000 0.001
10 | S041 |186004.309 | 2471436.132 [107.660 | 0.001 0.001 0.002 186004.278 | 2471436.131 |107.622 | 0.002 0.001 0.003
11 | TO025 |186215.925 |2472891.583 |44.531 0.002 0.001 0.005 186215.860 | 2472891.559 | 44.637 0.002 0.001 0.004
12 | T294 |184013.237 | 2470034.305 | 67.010 | 0.001 0.001 0.003 184013.185 | 2470034.298 | 66.944 | 0.001 0.001 0.002
13 | T295 |185655.210 | 2470700.270 | 28.534 | 0.001 0.001 0.002 185655.177 | 2470700.269 | 28.536 0.000 0.000 0.001
14 |TG74 |186483.912 | 2472811.598 |24.276 | 0.001 0.001 0.002 186483.878 | 2472811.589 | 24.279 | 0.000 0.000 0.001
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2. BokLERALEE

2022 & 71 2022 & 12 8 2023 & 4 1

YoSh | Pl E (m) N (m) h (m) OE ON Oh E (m) N (m) h (m) OE ON Ohn E (m) N (m) h (m) OE ON Ohn

(m) (m) (m) (m) (m) (m) (m) (m) (m)
1 |EWO09 [180798.165 [2514351.793 |65.922 | 0.076 | 0.074 | 0.040 [180798.119 [2514351.755 |65.644 | 0.061 | 0-053 | 0.024 |180798.102 [2514351.740 |65.672 | 0.060 | 0.047 | 0.022
2 |EWI10 [179139.266 [2511045.186 [192.197 | 0.103 | 0.086 | 0.104 [179139.148 [2511045.129 [191.914 | 0.089 | 0.056 | 0.060 |179139.217 |2511045.132 |191.933 | 0.109 | 0.049 | 0.056
3 PO11  |178186.483 [2519654.717 |26.996 | 0.046 | 0.045 | 0.026 |178186.436 [2519654.694 |26.708 | 0.065 | 0.057 | 0.028 [178186.435 [2519654.686 |26.701 | 0.051 | 0.039 | 0.020
4 | Po12 [178737.358 [2518648.139 [28.932 | 0.096 | 0.093 | 0.053 [178737.313 [2518648.134 [28.628 | 0.068 | 0.057 | 0.030 [178737.299 [2518648.139 [28.636 | 0.051 | 0.039 | 0.020
5 | Po13 [178635.114 [2517552.317 [27.082 | 0.069 | 0.066 | 0.036 [178635.045 [2517552.316 |26.823 | 0.082 | 0.083 | 0.039 [178635.048 [2517552.307 [26.792 | 0.050 | 0.039 | 0.021
6 | P014 [179257.842 [2516766.125 |35.420 | 0.069 | 0.068 | 0.041 [179257.770 [2516766.119 |35.117 | 0.079 | 0.067 | 0.039 [179257.762 [2516766.093 |35.149 | 0.065 | 0.047 | 0.027
7 | P171 [173400.907 [2519467.712 [30.965 | 0.047 | 0.045 | 0.024 [173400.862 [2519467.701 |30.649 | 0.052 | 0.046 | 0.021 [173400.881 [2519467.669 |30.709 | 0.063 | 0.046 | 0.024
8 | P172 [174059.139 [2518481.767 |30.799 | 0.047 | 0.045 | 0.024 [174059.087 [2518481.754 |30.505 | 0.052 | 0.046 | 0.022 [174059.105 |2518481.711 |30.513 | 0.059 | 0.047 | 0.024
9 | P173 [176306.643 [2513430.672 [24.346 | 0.055 | 0.056 | 0.044 [176306.604 [2513430.627 [24.031 | 0.081 | 0.072 | 0.043 [176306.613 [2513430.610 |24.081 | 0.062 | 0.047 | 0.027
10 | P174 [176855.200 [2513017.858 [25.182 | 0.072 | 0.060 | 0.059 [176855.103 [2513017.827 [24.790 | 0.086 | 0.055 | 0.044 [176855.033 [2513017.850 |24.611 | 0.106 | 0.050 | 0.049
11 | S555 [177411.114 [2517738.291 [26.335 | 0.087 | 0.093 | 0.049 [177411.069 [2517738.274 [26.023 | 0.081 | 0.083 | 0.039 |177411.052 [2517738.270 |26.037 | 0.049 | 0.039 | 0.019
12 | S958 [177354.128 [2510321.108 |37.246 | 0.057 | 0.056 | 0.039 |177354.091 [2510321.065 |36.979 | 0.079 | 0.072 | 0.043 |177354.072 [2510321.054 |37.028 | 0.064 | 0.048 | 0.031
13 | SWI1 [177959.531 [2520529.427 |28.102 | 0.073 | 0.066 | 0.057 |177959.494 [2520529.367 |27.773 | 0.048 | 0.040 | 0.028 |177959.466 [2520529.373 [27.748 | 0.067 | 0.040 | 0.031
14 | SWI5 [173425.999 [2514483.776 |23.799 | 0.091 | 0.080 | 0.091 |173425.999 [2514483.781 |23.316 | 0.119 | 0.071 | 0.077 |[173425.890 [2514483.731 |23.287 | 0.139 | 0.055 | 0.055
15 | SX77 [173161.032 [2520336.921 [25.944 | 0.047 | 0.045 | 0.025 [173160.999 [2520336.914 [25.665 | 0.051 | 0.046 | 0.020 [173161.008 [2520336.878 [25.646 | 0.065 | 0.046 | 0.026
16 | SX79 [176687.671 [2520636.727 [26.599 | 0.081 | 0.088 | 0.056 [176687.639 [2520636.709 [26.291 | 0.072 | 0.060 | 0.038 [176687.624 [2520636.700 [26.266 | 0.057 | 0.039 | 0.031
17 | SX80 [178812.744 [2520690.159 |30.207 | 0.084 | 0.093 | 0.056 |178812.692 [2520690.151 |29.881 | 0.064 | 0.056 | 0.031 |178812.672 [2520690.140 |29.896 | 0.052 | 0.039 | 0.024
18 | SX90 [176854.799 [2518542.582 |25.935 | 0.081 | 0.088 | 0.051 |176854.753 [2518542.561 |25.644 | 0.069 | 0.061 | 0.033 |176854.741 [2518542.556 |25.693 | 0.050 | 0.039 | 0.021
19 | SX93 [182956.003 [2518921.225 |43.241 | 0.049 | 0.047 | 0.026 |182955.896 [2518921.230 |42.930 | 0.048 | 0.041 | 0.019 [182955.912 [2518921.202 |42.953 | 0.061 | 0.047 | 0.023
20 | SX98 [172277.578 [2517167.135 |38.135 | 0.046 | 0.045 | 0.024 [172277.545 [2517167.130 [37.845 | 0.051 | 0.046 | 0.020 [172277.560 [2517167.093 [37.859 | 0.059 | 0.046 | 0.023
21 | SY06 [184149.792 [2517028.352 [48.104 | 0.074 | 0.069 | 0.054 [184149.713 [2517028.325 [47.792 | 0.079 | 0.067 | 0.041 [184149.708 [2517028.313 |47.824 | 0.067 | 0.047 | 0.031
22 | SY11 (172835353 [2514957.185 |27.212 | 0.078 | 0.073 | 0.051 |[172835.348 [2514957.166 |27.042 | 0.084 | 0.067 | 0.044 |172835.297 [2514957.138 |27.103 | 0.064 | 0.047 | 0.030
23 | S747 [178366.930 [2515678.688 |36.738 | 0.104 | 0.103 | 0.075 |178366.856 |2515678.679 |36.419 | 0.090 | 0.070 | 0.041 |178366.813 [2515678.675 |36.410 | 0.080 | 0.047 | 0.031
24 | SZ74 [176239.082 [2513493.402 [26.300 | 0.069 | 0.060 | 0.055 [176238.975 [2513493.386 [26.026 | 0.053 | 0.047 | 0.026 [176239.026 [2513493.346 |25.988 | 0.061 | 0.048 | 0.025
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5 S0412 90 4 BBl B EREHE D & &RAEFY
1. /] oR3k §
2023 & 3 ¥ 2023 &£ 97
Bl | RlEE OE ON Oh OE ON Oh
S N B O W W I W i N | |
1 |LCO1 [186327.399 | 2472963.658 25.381 0.032 0.011 0.066 | 186327.370 | 2472963.662 | 25.409 | 0.010 0.011 0.041
2 |LCO02 |185804.267 | 2472969.876 44.687 0.002 | 0.002 | 0.007 | 185804.261 | 2472969.880 | 44.740 | 0.009 | 0.006 | 0.016
3 |LCO03 |185100.526 | 2472079.231 58.522 0.003 0.003 0.018 185100.387 | 2472079.188 | 58.405 | 0.032 | 0.009 0.055
4 |LCO04 [185144.676 | 2471431.991 70.818 0.001 0.001 0.004 | 185144.665 | 2471431.975 | 70.796 | 0.001 0.001 0.004
5 |LCOS |183624.245 | 2470233.878 56.355 0.002 | 0.001 0.008 183624.283 | 2470233.833 | 56.190 | 0.003 0.002 0.013
6 |LCO06 [183682.731 | 2469488.049 33.806 0.001 0.001 0.003 183682.711 | 2469488.045 | 33.835 | 0.001 0.001 0.005
7 |LCO07 [185251.458 | 2470442.234 25919 0.001 0.001 0.004 | 185251.441 | 2470442.219 | 25.922 | 0.001 0.001 0.008
8 |LCO08 |[185857.789 | 2471107.388 31.475 0.001 0.001 0.003 185857.781 | 2471107.375 | 31.455 | 0.001 0.001 0.003
9 |LC09 |186462.867 | 2472267.338 50.880 0.000 | 0.000 | 0.002 | 186462.828 | 2472267.290 | 50.890 | 0.001 0.001 0.003
10 | S041 [186004.409 | 2471436.092 | 107.658 | 0.001 0.001 0.005 - - - - - -
11 | T025 [186216.007 | 2472891.534 44.585 0.001 0.001 0.009 | 186215.984 | 2472891.534 | 44.537 | 0.002 | 0.002 | 0.013
12 | T294 [184013.337 | 2470034.266 67.004 0.001 0.001 0.002 184013.315 | 2470034.260 | 66.975 | 0.001 0.001 0.005
13 | T295 |[185655.303 | 2470700.233 28.539 0.000 | 0.000 | 0.001 185655.291 | 2470700.211 | 28.530 | 0.000 | 0.000 | 0.002
14 |TG74 |186484.017 | 2472811.552 24.281 0.000 | 0.000 | 0.001 186484.004 | 2472811.538 | 24.285 | 0.001 0.001 0.003
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2. Bk R R A R

2022 & 7% 2022 & 12 7 2023 & 4%

¥ | RlE OE ON Oh OE ON Oh OE ON Oh
E (m) N (m) h (m) (m) (m) (m) E (m) N (m) h (m) (m) (m) (m) E (m) N (m) h (m) (m) (m) (m)

EW09 [180798.144 [2514351.810 |65.856 | 0.001 | 0.001 | 0.004 [180798.092 2514351.781 |65.579 | 0.001 | 0.000 | 0.002 |180798.078 |2514351.757 |65.597 | 0.000 | 0.000 | 0.002

EW10 [179139.226 |2511045.197 [192.097 | 0.008 | 0.006 | 0.033 |179139.177 [2511045.151 [191.850 | 0.004 | 0.003 | 0.015 |179139.182 |2511045.138 |191.873 | 0.004 | 0.002 | 0.014

P011  [178186.477 |2519654.719 [26.939 | 0.000 | 0.001 | 0.003 [178186.435 [2519654.699 |26.635 | 0.001 | 0.001 | 0.002 |178186.417 |2519654.692 |26.618 | 0.000 | 0.000 | 0.002

P012 [178737.336 |[2518648.161 |28.861 | 0.001 | 0.001 | 0.008 |178737.302 |2518648.138 |28.554 | 0.001 | 0.001 | 0.003 [178737.278 |2518648.142 |28.559 | 0.001 | 0.000 | 0.002

P013  [178635.080 [2517552.344 |27.025 | 0.001 | 0.001 | 0.004 |178635.043 |2517552.326 |26.741 | 0.001 | 0.001 | 0.004 |178635.035 |2517552.311 |26.706 | 0.001 | 0.000 | 0.002

P014  [179257.806 [2516766.151 |35.358 | 0.001 | 0.001 | 0.007 |179257.761 [2516766.129 |35.063 | 0.001 | 0.001 | 0.004 [179257.741 |2516766.109 |35.055 | 0.001 | 0.001 | 0.003

P171  [173400.881 2519467.723 |30.878 | 0.000 | 0.001 | 0.002 |173400.857 |2519467.703 |30.566 | 0.001 | 0.001 | 0.002 |173400.845 |2519467.697 |30.628 | 0.001 | 0.001 | 0.005

R[N [N [P [N |-

P172  [174059.111 |2518481.781 |30.721 | 0.001 | 0.001 | 0.003 |174059.086 [2518481.758 |30.423 | 0.001 | 0.000 | 0.002 |174059.073 |2518481.744 |30.457 | 0.001 | 0.000 | 0.002

9 P173  [176306.632 [2513430.683 |24.298 | 0.002 | 0.002 | 0.007 |176306.598 [2513430.646 |23.961 | 0.001 | 0.001 | 0.006 [176306.579 |2513430.637 |24.000 | 0.001 | 0.001 | 0.004

10 P174 [176855.164 [2513017.889 |25.014 | 0.003 | 0.002 | 0.015 |176855.081 [2513017.858 |24.708 | 0.002 | 0.002 | 0.007 |176855.112 |2513017.852 |24.592 | 0.002 | 0.002 | 0.009

11 S555  |177411.094 [2517738.304 [26.257 | 0.001 | 0.001 | 0.004 [177411.062 |2517738.284 [25.937 | 0.001 | 0.001 | 0.003 |177411.042 [2517738.273 [25.961 | 0.000 | 0.000 | 0.001

12 S958 |177354.117 |2510321.113 [37.193 | 0.001 | 0.001 | 0.005 [177354.078 |2510321.083 [36.914 | 0.001 | 0.001 | 0.004 |177354.054 |2510321.063 |36.943 | 0.001 | 0.001 | 0.003

13 SWI11 [177959.487 [2520529.425 |28.032 | 0.003 | 0.003 | 0.015 |177959.457 |2520529.382 |27.705 | 0.001 | 0.001 | 0.006 |177959.448 [2520529.385 |27.702 | 0.002 | 0.001 | 0.007

14 | SWI15 [173425.988 [2514483.792 |23.661 | 0.006 | 0.005 | 0.031 |173426.019 |2514483.787 [23.181 | 0.005 | 0.004 | 0.023 |173426.112 |2514483.746 |23.268 | 0.003 | 0.002 | 0.011

15 SX77 [173161.011 [2520336.936 |25.872 | 0.001 | 0.001 | 0.003 [173160.994 2520336.917 |25.583 | 0.001 | 0.000 | 0.002 |173160.970 |2520336.907 |25.591 | 0.000 | 0.000 | 0.002

16 SX79 [176687.650 [2520636.740 |26.559 | 0.002 | 0.002 | 0.009 [176687.633 2520636.713 |26.221 | 0.001 | 0.001 | 0.004 [176687.620 |[2520636.700 |26.207 | 0.001 | 0.001 | 0.004

17 SX80 [178812.719 |2520690.179 |30.137 | 0.001 | 0.002 | 0.008 [178812.686 [2520690.156 |29.804 | 0.001 | 0.001 | 0.003 |178812.668 [2520690.142 |29.798 | 0.001 | 0.001 | 0.003

18 SX90 [176854.778 [2518542.591 |25.887 | 0.001 | 0.001 | 0.006 [176854.745 2518542.567 |25.571 | 0.001 | 0.001 | 0.003 |176854.734 |2518542.557 |25.609 | 0.001 | 0.000 | 0.002

19 SX93 [182955.975 [2518921.253 |43.159 | 0.001 | 0.001 | 0.003 [182955.899 2518921.233 |42.849 | 0.042 | 0.034 | 0.170 |182955.884 |2518921.215 |42.888 | 0.000 | 0.000 | 0.002

20 SX98 [172277.552 [2517167.148 |38.063 | 0.001 | 0.001 | 0.003 |172277.541 2517167.131 |37.771 | 0.001 | 0.000 | 0.002 |172277.519 |2517167.122 |37.798 | 0.000 | 0.000 | 0.002

21 SY06 [184149.757 [2517028.379 |48.078 | 0.002 | 0.002 | 0.011 [184149.702 2517028.335 |47.751 | 0.002 | 0.001 | 0.007 |184149.688 |2517028.329 |47.752 | 0.001 | 0.001 | 0.005

22 SY11 |172835.322 |2514957.202 |27.103 | 0.002 | 0.002 | 0.010 |172835.304 |2514957.178 [26.960 | 0.002 | 0.002 | 0.008 |172835.290 |2514957.167 |26.986 | 0.001 | 0.001 | 0.005

23 S747 |178366.913 |2515678.716 |36.626 | 0.002 | 0.002 | 0.011 |178366.859 |2515678.694 [36.338 | 0.001 | 0.001 | 0.006 |178366.841 2515678.684 |36.334 | 0.001 | 0.001 | 0.004

24 SZ74 176239.035 |2513493.419 [26.198 | 0.001 | 0.001 | 0.007 [176238.976 |2513493.385 [25.909 | 0.001 | 0.001 | 0.004 |176238.980 [2513493.372 |25.946 | 0.001 | 0.001 | 0.004
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AT B EE R L R AL R 2002 & 70 V127 22023 40 > £ 3

TAE KRR S % o $ RIS BT REL D o L BB H R

CORAEAAEFIBEE SR

o8l (KRS 11750 & Bl 5 G099) 2. 3 425 0.0000m » & {7FAp ¥+ 3 A22_ f&2 5

P IRIRE PR 2023 & 30 2200 X D2 FRoREEP O BHRALEF RIGEL

Bl o Aend kG - B R 2 RERRIE S YV h iR EER ] T L 0@

AR Y T A 1 LCO6 B M 418 (B 425 0.0000 m) - EH

iR E A k4T (HimL o

Lol gt =%

R )

w | 2023 & 3 % 2023 &# 9 ¢
H (m) o u (m) H (m) o u (m)

1 LCO01 -8.6778 0.0007 -8.6651 0.0010

2 LC02 10.8178 0.0006 10.8373 0.0009

3 TG74 -9.6149 0.0007 -9.6030 0.0010

4 LC03 24.6541 0.0005 24.6683 0.0007

5 LC04 36.9335 0.0005 36.9470 0.0008

6 LCO05 22.5805 0.0003 22.5859 0.0005

7 LCO07 -7.9385 0.0005 -7.9277 0.0007

8 LC06 0.0000 0.0000 0.0000 0.0000

9 LCO08 -2.4154 0.0006 -2.4051 0.0008

10 LC09 16.9888 0.0007 17.0011 0.0010

224 QUER AN, 9. WTRF - QIR & T E
s | 2022 & 7% 2022 & 12 * 2023 & 4 ¢

H (m) o u (m) H (m) o H (m) H (m) o H (m)
1 1175 0.0000 0.0000 0.0000 0.0000 0.0000 |  0.0000
2 PO11 -0.8768 0.0002 -0.8779 0.0001 | -0.8761 0.0002
3 P012 0.9704 0.0005 0.9715 0.0001 0.9759 | 0.0005
4 1176 1.0326 0.0004 1.0349 0.0001 1.0374 | 0.0004
5 P013 -0.7989 0.0006 -0.7966 0.0001 | -0.7908 | 0.0005
6 P014 6.5290 0.0007 6.5384 0.0002 6.5481 0.0007
7 1177 7.4875 0.0007 7.4977 0.0001 7.5082 | 0.0006
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3Bk R R AL R P F RIPR BRI

. 2022 & 7% 2022 & 12 * 2023 & 4 *
¥l | Bl
H (m) g H (m) H (m) g H (m) H (m) g H (m)
1 G099 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
2 G100 4.6627 0.0010 4.6601 0.0005 4.6624 0.0008
3 P171 7.0430 0.0011 7.0444 0.0005 7.0480 0.0008
4 P172 5.8910 0.0014 5.8893 0.0006 5.8933 0.0011
5 G101 1.1964 0.0016 1.1934 0.0007 1.1981 0.0012
6 G102 6.8654 0.0013 6.8647 0.0006 6.8694 0.0010
7 G103 0.0181 0.0020 0.0138 0.0009 0.0194 0.0015
8 P173 0.3426 0.0022 0.3376 0.0010 0.3425 0.0017
9 G104 0.0928 0.0022 0.0884 0.0010 0.0933 0.0017
10 P174 0.9479 0.0023 0.9429 0.0010 0.9477 0.0017
11 G105 14.8973 0.0024 4.8996 0.0011 14.9045 0.0018
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