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ABSTRACT

Keywords: Bathymetry - PPK - PPP

The Land Surveying and Mapping Center of the Ministry of the
Interior have actively handled topographic surveys of coastal waters in
recent years, and established topographical data of sea areas by sounding
surveys. Topographical data construction work will continue to build

topographical data in offshore areas in the future.

The post-processed kinematic (PPK) positioning method is used as the
positioning for bathymetry. The positioning accuracy can reach the
centimeter level. The positioning accuracy is related to the distance
between the mobile station and the master station. The longer the distance,
the lower the positioning accuracy. In order to do bathymetry of offshore
areas in the future, this study is expected to PPP method can Meet the needs

of positioning accuracy.

The study found that the distance effect of PPK calculation results at
different baseline distances is obvious. Regardless the accuracy of software
or coordinates of the solution of different master stations are the same. In
addition, the PPP solutions are very close to the short baseline PPK
solutions. Can be used as a positioning method of bathymetry. Especially
when dealing with offshore areas, PPP can take advantage of its not

affected by the effect of baseline distance.
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% ~TWD97 (2010) <452 245 6 =b 7 2L SRS 5 4p B 30

43 5 LA B pIE AT MR ITEEE B -
4-3 & AR NFTHIL
w7 BLEE TWD97(2010) & & PEVE FARFEAE
N E h KM
B % k@ % | LO051 2687874.645 | 201442390 |  26.900 5
T TASO | 2706142.663 | 219088.371 | 151.448 27
L TASI | 2624279.894 167290.025 |  38.506 72
Lz CHYI | 2594461.878 162148.889 | 22.856 100
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7o KDNM 264 0.088 0.113 0.149 0.193 12.1
545 2 PEEdpd 2 PPK 2l %

ror ek T2 B MR 0 AT v

L B oo MR B AMEERE ®a 2k

| EE S AR R

BB AT

ZE 2

5 2.

oA L o i

EEEF
7% G 44k NE 2
= 5 ?ﬁf&r

45 2 B 460 d £ 45 v LAMFERE 100 2T P hd BB E

S#ANEh3 B> v L Ti5E

2BAnEE SR h D v g TIE

» N E A ARGEAARE

o W47 3 ¥ NEh3 B> 9 s £ T 50 4 ok f

NEh3 B2 v £ T32E

B desb B A

C LB R L 3T 8 E 16 2

24

R AP

=

TASI 2 CHYI

A O A S0 (A

| sk KDMN 2t 5 5 5%

et




3100 2 2 enfE i B % o 1 TI0E G e § B e TAZE 20 24 -
%y B % A i Pl £ 2 & IHO ( International Hydrographic
Organization, IHO ) S-44 -KiFR|E (X0 4 » -KIFRIEFR * F& TR
FEAIN L EJa+ (b xd)? o i AP PGB E S R PR R
% a=0.25 =% > b=0.0075 2> % »d F-KkiEE (m) FFER 10 & = &5
KB IRREIRRETAEZPHEE S 026 2% 5 Ra KRR S FEd
PR AMARFET TR EE D X0 ¢ ZRIF A T ks

ke B ERRAE A RN ARERE S S H Y - 2L

—iiE

4o% kB ifia“%ﬁﬂiﬁ?}iéi—%ifr%’ﬁ 20 w0 iR R AR RS
BoORFRESET R F S E T HO # 2 FE 4% f o

%045 2 Ak LOS] fRE B %ML A4

e

N # % (m) AE # % (m) Ah # % (m)

w

e
1B

o)

B4 | BB | pE4 | T0E (R AL | T0E (RRL | TOE (R L

T | TASO | 27 0.023 | 0.015 | 0.011 | 0.009 | 0.047 | 0.084

. TASI 72 0.006 | 0.005 | 0.037 | 0.008 | 0.143 | 0.019

L% | CHYI | 100 | 0.020 | 0.010 | 0.011 | 0.008 | 0.214 | 0.028

== | CKSV | 148 | 0.007 | 0.005 | 0.149 | 0.009 | 0.043 | 0.020

%2k | KASH| 190 | 0.213 | 0.010 | 0.411 | 0.013 | 0.030 | 0.019

+% | FALI | 216 | 0.010 | 0.008 | 0.482 | 0.011 | 0.031 | 0.030

£~ |KDMN| 264 | 0.092 | 0.020 | 0.372 | 0.070 | 0.163 | 0.075
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T ]
Earth

Mining/Materials| Forests 5 Hazards Explosives The North Environment
Sciences

Home = Maps, Tools and Pt = Tools + Geodetic Reference Systems = Tools and Applications = Precise Point Positioning

Precise Point Positioning

© Update to CSRS-PPP outputs: addition of uncertainties related to epoch
transformation

The Canadian Geodetic Survey of Natural Resources Canada updated the CSRS-PPP service on Thursday, October 17, 2019. This update affects the

CSRS-PPP outputs if users request to have the results in NAD83(CSRS) at an epoch other than the epoch of GNSS data. In this case, a coordinate

transformation is applied using the predicted velocities from the Canadian Velocity Grid and the uncertainty associated with the epoch transformation will be

added to the uncertainty associated with the PPP coordinate estimation. The output files have been updated to show both the uncertainty associated with

PPP estimations as well as the total uncertainty including the uncertainty due to epoch transformations, if any.

© New velocity grid NAD83(CSRS)v7
View documentation about the new NAD83(CSRS) v7.0 velocity grid

CSRS-PPP Files Processed (Last Updated: 2019-11-21 01:55:01 GMT)

400
200 3000
200 2000
100 1000
o 0
Last 1h 1h Avg (30 days) Last2an  24hAvg (30 days)

» Help for CSRS PPP (Updated 2019-10-17) Profile  Sign out

Email for results (required)

23121@mail nisc.govtw

Processing mode

Static @ Kinematic

» NAD83

» ITRF

Vertical datum

CGVD28(HT2.0)

Contribute to passive control maintenance? (What is this?)
Authorize the Canadian Geodetic Survey (CGS) to archive and publish CSRS-PPP submission and solution

Official marker station name

> More options

Who should use ti

Ocean tide loading (OTL) causes station motion due to the weight of the ocean
tides on the Earth's crust. The effect is larger in the vertical but there are
horizontal motions which may also need to be accounted for depending on the
user application and station location. The impact of OTL displacements depends
on the magnitude of the tides as well as the station's proximity to the coast and
can exceed 5 cm in the vertical and 1 cm in the horizontal. Since the ocean
tides are dominated by 12h and 24h periods, the effect will be much less for 24h
static positioning

What we need from you

« Official control marker station name for easy storage

« Authorization to publish solution on geodetic reference system website (or
other federally supported dissemination of passive control online
application)

Requirements

« Dualfrequency data
« Minimum 3 hr session length
« Official IGS or NGS anfenna name
« Antenna height from marker

RINEX observation file (required) (.zip, .g2ip, .z, .Z, .2?0)

T | RAERE@EE

Submit to PP

Use of Canadian Geodetic Survey products and data is subject to the Open Government Licence _Canada

Geodetic Reference Systems Information

Date modified: 2019-10-17

Terms and conditions | Transparency

About Us News Contact Us Stay Connected
Our Deputy Minister News Releases Find an Cmployee Twitter

Acts and Regulations Media Advisories YouTube

Career Opportunities Photo Gallery Feeds

Publications and Reports

HEALTH TRAVEL JoBs ECONOMY Canada.ca

B 4-8 CSRS-PPP i = 7L +
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CSRS-PPP 5 4% TR T d €% > % KR M S ek
e &eh o Re 70 FABEPIGFE R Z e F H), (Satellite Sky
Distribution ) ~ L & * v £ 4= 8L 4p b i~ 45 B ( The horizontal
displacement wrt the a priori position )~ #%k % % £ (Ellipsoidal Height
variation) ~ 55 B 2 3423 B w chpF 5 % ¢ (Latitude / Longitude /
Height Differences ) ~ ¥/ 4z.4f & % 3+ ( Estimated Tropospheric Zenith
Delay ) ~ |2k P48 i #5 (Station Clock Offset) ~ §% i 4p 0 §9 i #RFE4E
e7% 4 (Carrier-Phase / Pseudo-Range Residuals ) % % - @] 4-9 % B 4-
13 5 7=f2y 108 & 27 27 p BTl d:  FofR i 348
*t4% 1.CSRS-PPP 2 & = % 3F £

TEAR-MM-DD HE:MN:35.55 DD MN LATSS NDD  MN LONSE  HGT(m)

20197207 12530 24 19 1612381 120 28 4022995 2377633
20194287 12535 24 19 1612394 120 28 4024039 238237
20194287 12540 24 19 1612495 120 28 402497 238398
20190287 12345 24 19 161265 120 28 4025499 239905
20197207 12550 24 19 1612761 120 28 4025807 24,1479
20194287 12555 24 19 1602663 120 28 4026285 242604
20194287 12560 24 19 1612385 120 28 4027122 24228
20197207 12565 24 19 1611995 120 28 402804z 240479

Bl 4928 =% FTHHELT LR

Displacement wrt A prioi Lattude (24 19 16,19342°) and A priorf Longltude (120° 26" 40.19673")
*(Coordinates from RINEX header used as a priori pos

-500

-1000

Delta latitude (m)

-1500

-2000

-2500

-3000

=352 600 -1000 0 1000 3000 4000 5000
Longitude Delta ( i

V¥ Initial Position *  Final Position

B 4-10 PPP 2 & #5 ]

29



metres

metres

metres

Longitude Differences (2019-02-27)

5000
4000 -
0.4
3000
2000 [0
1000 4 Lo
0.
F0.1
—1000 A
—-2000 : : - : : : : 0.0
10:33 11:03 11:33 12:03 12:33 13:03 13:33
P Y ’ sy B 2y 2 > g
B 4-131 SR> (=% -2 L8 X
Latitude Differences (2019-02-27)
1000 0.5
x  Sigma
- [_Some]
04 0.4
-500
0.3
-1000 ¥
-1500 -
-2000
-2500 01
-3000
;-
-3500 0.0
10:33 11:03 11:33 12:03 12:33 13:03 13:33
3 Y Loy, R 2% 1L N \rs
Bl 412> o 2R L2 8L
s Height Differences (2019-02-27)
-0.5
0.8
-1.0
-1.54 r0.6
_2.0<
-2.51 hsi
_3.04
_3.5<
s} s Ry e e
-4.0 : T T T " T T 0.0
10:33 11:03 11:33 12:03 12:33 13:03 13:33

30

Sigma (metres)

Sigma (metres)

Sigma (metres)



A7 PPK 3-8 pFH 2 eha sh k2 % 5 TWD97 (2010) -

m CSRS-PPP 3+ & % % % ITRF2014 44 122 * chc s B k& »
LiEFPPPHE S5 B PPK 28 Skt At FI & ik
7 A K chd 3% > % CSRS-PPP 2t & =& % #& 3% % TWD97
(2010) 4 » L7 @At c AFEFTHU AP p FEF 2
gTrans #7;% » % 7 Sl > 2 H (7 A B B LR f 4k > iFARY F
B EF B L % ITRF2014 2 TWD97 (2010) 2 sk 42 & %k
TlEchs o B0 % 3t B g Sl e 7 LR o

PR P P LK Bech IGS s TNML > 7 3%
ITRF %54 %39 5] ITRF 2014 %4422 T2 b B HE & k4 &
BXYZ S RfE ek o $in g 2@ angpdlgkt o 4 0 [TRF 2014 &
o TP 5 T EE T SR X 22 [TRF2014 &4 2% 7 o

LR > A3 00 TNML 5 ¥ 2 2k 0 #% Bernese #0485 41 29 B
B s T & B piplsk 2 ITRF 2014 XYZ 4% » £ fe & £
2L2. TWD97@2010 XYZ 22 & % » K2 7 Stz ik &
#ico ¥ #-PPP & % #E 3 5 TWD97@2010XYZ > & #-PPP = % &
H# % TWD97@2010 N E h » % if £ fo 8te7 ITRF 2014 XYZ £
TWD97 (2010) XYZ & 4 Fhod 4-65 =% A % 4o 4-15 > =
ik R AR Ao B 4-14 o
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PPP #ii™ = %

ITRF 2014(y,\, h)

v

I ITRF k%34
TNML & 4%
ITRF2014(X.Y, Z)

i * Coord P 423

PPP g™ BE & 48

# 5 ITRF 2014
(X,Y,7)

45

439 w29 BFE BB
TWD97@2010
(X.Y,2)2 2 44

A 4
F 7_TNML i# %
Bernese $ic 83 &

20 B £ Ip BLA 4R
ITRF2014(X.Y, Z)

\ 4

i * gTrans 473\ %% d
20 B X k2T &

\ 4

A

Bt 3 S > T - PPP

Pt = & g S

TWD97@2010(X,Y,Z)

\ 4

i * Coord P #%7;\ #-
PPP #ip* = % # 3% 5

TWD97@2010( N, E, h)

Bl 4-14 PPP & = % <& 4L 3 4% i 42 [B]
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% 4-6 T Sl ARER L g4

ITRF 2014 3+ &

7L
=8

TWD97@2010 2 2 &

2 ZLEL
X Y z X Y Z

%);),% BANC | -3017226.903 | 4934851.235 | 2678852.172 | -3017226.654 | 4934851.364 | 2678852.184
# RN | BDES | -2943973.088 | 5063964.148 | 2515471.571 | -2943972.938 | 5063964.361 | 2515471.651
L F CHYI | -2939615.642 | 5062920.435 | 2522604.008 | -2939615.480 | 5062920.662 | 2522604.111
Nx 5 B | CKSV | -2956619.336 | 5075902204 | 2476625.549 | -2956619.190 | 5075902.171 | 2476625.545
=] FUNY | -2944916.677 | 5035549.609 | 2570430.682 | -2944916.460 | 5035549.749 | 2570430.721
w1V ® | | GS36 -2961569.015 | 5002689.959 | 2614895.276 | -2961568.800 | 5002690.077 | 2614895.300
%} ZIRIAE | GS37 -2970287.011 | 4999464.330 | 2611582.819 | -2970286.819 | 4999464.450 | 2611582.836
(8B B Y | HOKN | -2944928.055 | 5073145.351 | 2495922.367 | -2944927.855 | 5073145.481 | 2495922.416
# & (121) | HUSI -2895400.965 | 5082480.268 | 2534356.836 | -2895400.726 | 5082480.376 | 2534356.868
* R HUWE | -2946323.211 | 5044729.646 | 2550886.901 | -2946323.063 | 5044729.878 | 2550886.991
E NS ICHU | -2953906.466 | 5059197.550 | 2513449.555 | -2953906.293 | 5059197.685 | 2513449.600
< b (121) | IBE -2886578.560 | 5078537.770 | 2552106.917 | -2886578.324 | 5078537.872 | 2552106.947
3] rﬁ‘! JUNA -2975765.342 | 4976994.558 | 2647324.016 | -2975765.124 | 4976994.663 | 2647324.024
3 KYIN | -2984966.018 | 4952059.060 | 2683208.564 | -2984965.777 | 4952059.157 | 2683208.572
Bl ¢ & | LSBO -2967207.537 | 5010439.199 | 2593842.958 | -2967207.333 | 5010439.296 | 2593842.975
)i ;'i\ LUKN -2951873.521 | 5024284.544 | 2584363.843 | -2951873.312 | 5024284.674 | 2584363.879
& L MIAO | -2972543.385 | 4984455.900 | 2637257.366 | -2972543.191 | 4984456.009 | 2637257.380
ik PKGM | -2951343.891 | 5049505.805 | 2535725.020 | -2951343.737 | 5049506.024 | 2535725.083
%‘r f—:’ SFON -2981508.250 | 4960069.157 | 2672358.220 | -2981508.011 | 4960069.258 | 2672358.223
3 ¥ SHJU -2975958.998 | 4968143.262 | 2663522.341 | -2975958.767 | 4968143.378 | 2663522.353
4 ¢ B | TACH | -2955322.655 | 5010113.882 | 2607692.596 | -2955322.446 | 5010114.016 | 2607692.609
‘_ﬁ: o TASI -2937916.401 5050111.477 | 2549964.844 | -2937916.199 | 5050111.681 | 2549964.918
W TASO | -2965374.789 | 4995237.071 | 2624935.528 | -2965374.585 | 4995237.178 | 2624935.555
1A% | TCMS | -2982783.303 | 4966659.925 | 2658809.335 | -2982783.077 | 4966660.033 | 2658809.341
e VRO1 -2956101.188 | 5018815.736 | 2590149.375 | -2956100.986 | 5018815.875 | 2590149.425
gt VRO02 2950117.426 | 5033688.526 | 2568172.253 | -2950117.299 | 5033688.799 | 2568172.361
T P WUKU -3010824.366 | 4932392.578 | 2690939.024 | -3010824.129 | 4932392.715 | 2690939.040
¥ YAME | -2997324.490 | 4952037.225 | 2669972.608 | -2997324.255 | 4952037.337 | 2669972.603
= ’J}iﬁ L YSAN -2941508.040 | 5077229.149 | 2491660.093 | -2941507.827 | 5077229.283 | 2491660.153
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PPK 25 %% A3 3. » A N-E~hz=®3%x BpidaLid
A T3HE LB 5L 4dmm -~ 2.7mm % 1.8mm > f A E# L o u G
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% 47 PPPfRAE &% 27 | AMIEH PPK 25 & % i 4 %

EREs AN # % (m) | AE#Z(m) | Ah#Z(m)
B BEEL | BEME | TE [ REZ | ToE (REL ) TioE | {REL
@7 | TASO| 27 | 0023 | 0.015 | 0.011 | 0.009 | 0.047 | 0.084
s@ | TASI | 72 | 0.006 | 0.005 | 0.037 | 0.008 | 0.143 | 0.019

L7 CHYI 100 0.020 | 0.010 | 0.011 | 0.008 | 0.214 | 0.028
A

-+~ | CKSV | 148 | 0.007 | 0.005 | 0.149 | 0.009 | 0.043 | 0.020

% sk | KASH| 190 | 0.213 | 0.010 | 0.411 | 0.013 | 0.030 | 0.019

++% | FALI | 216 | 0.010 | 0.008 | 0.482 | 0.011 | 0.031 | 0.030

£~ |KDMN| 264 | 0.092 | 0.020 | 0.372 | 0.070 | 0.163 | 0.075

PPP 0.040 | 0.012 | 0.027 | 0.022 | 0.018 | 0.025
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¥ F FALI 216 98.73%
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4
Statistical comparison of PPP solution obtained byOnline Post-Processing
Services, Paolo Dabove and Marco Piras,2016.
Comparative Analysis of Online Static GNSS Postprocessing Services, Marian
Jamieson,2018.
GPS Wi RIE RIZER* » B 57 ~ G5R& % > 1999

ARABPDBLERFTEEFEE (104-109) - poFzn o> 2012 -
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Data Start
2019-02-27 10:12:52.00

Processing Time
00:12:34 UTC 2019/11/02
Observations
Phase and Code
Elevation Cut-Off
7.5 degrees
Antenna Model
JAVTRIUMPH_1

CSRS-PPP 2.26.1 (2019-05-31)

S$T020580.190
ST02

Data End
2019-02-27 13:52:18.50

Frequency
Double
Rejected Epochs
0.01 %
APC to ARP

Unknown

Duration of Observations
3:39:26.500
Product Type
IGS Final
Mode
Kinematic
Estimation Steps
0.50 sec
ARP to Marker

H:0.000m / E:0.000m / N:0.000m

(APC = antenna phase center; ARP = antenna reference point)

Estimated ITRF Positions for ST020580.190 can be found in ST020580.pos




Satellite Sky Distribution
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Delta latitude (m)
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Latitude Differences (2019-02-27)
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Estimated Tropospheric Zenith Delay (2019-02-27)
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~~~ Disclaimer ~~~

Natural Resources Canada does not assume any liability deemed to have been caused directly or indirectly
by any content of its CSRS-PPP online positioning service.

If you have any questions, please feel free to contact:

Geodetic Integrated Services

Canadian Geodetic Survey
Surveyor General Branch

Natural Resources Canada

Government of Canada

588 Booth Street, Room 334

Ottawa, Ontario K1A 0Y7
Phone: 343-292-6617
Email: nrcan.geodeticinformation-informationgeodesique.rncan@canada.ca
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