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(Power) % # 4 4 & (Pulse Length)3 3 # M % > RF A SFITER > 2 7
A ECEC 3R oo v oreson xtf A b o B8 i3 22 Bt £ (Pulse Length)
TR T SRR A 3o

SHFEEER G PR ANATLET ST E 0§ - 5
- TERPAFI- 2§ T #3 GmmniﬁﬂﬁaGM%
Length)# 14 2 # 22 - 2 €4 5 N2 M| TP FF > B2 FBE
FHC(FILE ID)RivE - = » § (T 1T ¥ BT

23 BFAARABSHEL

FILE ID PULSE FILE ID PULSE
LENGTH (ps) LENGTH (us)
o1 <10 18 <600
02 <15 19 <700
03 =20 20 <1000
04 <30 21 <1024
05 <40 22 <1200
06 =30 23 <1500
o7 <60 24 <2000
08 =70 25 <2048
08 <80 26 <2400
1c <80 27 3000
11 <100 28 <4100
12 <128 bt <5000
13 <200 30 <7000
14 <256 31 <3000
15 <300 a2 <8192
16 <500 23 < 10000
17 <512 34 <=16000
35 = 16000
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IR 53 KRIFRHITE R

5.1 F% % R # (IHO SP44) ¥

511 % &3 %

% %y

2008 # 2 " FIURA RIS F T ROF ERPE T ARRRIFES
(Classification Criteria for Deep Sea Soundings) ;> ¢* ¢ #-% w & %4
AR F 2 4eT TFR AR % B (Guidelines for Data Processing) ;> #
¢ [ &% ¢ 4128 p)(Guidelines for Quality Control) ; g2 T 4 g2 #
A (Guidelines for Data Processing) ;- % ¢ # 3 "% /4 P £ p
(Manual on Hydrography, M-13) -

4 REARAFTHERA

5 T EPN R ¥ I REH
ER ;P& A %¢ (Classification of surveys) A%
FH - %_i+ (Positioning) * %L
=% i8] 7% (Depths) A% q
ENL A " % % £ ipl(Various measurements)® { i | % { L4
" H ¢ & ip|(Other measurements) |
1% 7 FL g 1+ (Data attribution) A
R iR E A SRl (Elimination of doubtful | & % {
data)
EE & B 41 % B (Guidelines for quality | # % *f 2 A
control)
A = & P = & % (Classification Criteria for M“,f
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Deep Sea Soundings)

E:

F o 32 # p) (Guidelines for Data | #7# 2 B
Processing)

512 $TRIBRBHFR R

1 & T4 & = 2 W 48(full sea floor search) | ef = 3g p @ » #— ZRIF
AL Z R M(1a)z 2 & (1) -

2.1““]%?3 SRLEHRE B MPRHREERE KL -8 o

3. T 7 gz @+ (uncertainty) % " 324 fe(Errors) B~ % ## & (accuracy) |
2 Tzg % (error) ) > * W% A T€pE, 2 TEE, L8
HRFE e T RpIE, #F 5 T4 (error), - &2 F ol
1P B oie= B EF L34 p 2007 £ ISO/IEC 99 < i :“International
Vocabulary of Metrology — Basic and general concepts and associated
terms (VIM)” -

513 % 1 kw3 faif

This publication is designed to provide a set of standards for the
execution of hydrographic surveys for the collection of data which will
primarily be used to compile navigational charts to be used for the safety of
surface navigation and the protection of the marine environment.

AP LRGP DL R NGEPIA BT RDTR AR A
R E T R R ET AW e B A 2 R ERR
ik

It must be realised that this publication only provides the minimum
standards that are to be achieved. Where the bathymetry and expected
shipping use requires it, hydrographic offices / organisations wishing to
gather data may need to define more stringent standards. Also, this
publication does not contain procedures for setting up the necessary
equipment, for conducting the survey or for processing the resultant data.
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These procedures (which are a fundamental part of the complete survey
system) must be developed by the hydrographic office/organisation wishing
to gather data that is compliant with these Standards. Consideration must be
made of the order of survey they wish to achieve, the equipment they have
at their disposal and the type of topography that they intend to survey.
Annexes A and B provide guidelines for Quality control and Data
Processing and it is intended that these will be moved to the Manual on
Hydrography (IHO Publication M-13) which provides further guidance on
how to perform hydrographic surveys. There is nothing to stop users
adopting these Standards for other uses. Indeed, such a broadening of the
use of these Standards is welcomed. However, users who wish to adopt
these for other means must bear in mind the reason why they were written
and therefore accept that not all parts may be suitable for their specific
needs. To be compliant with an S-44 Order a survey must be compliant
with ALL specifications for that order included in these Standards.

s-H

ﬂ\*ﬁ.ﬁ" [LIE- S L e s gy SRR ) e R /#/?J’E.
Pl chgF u] g R BRI L BRI o YN ARFT A0
%ﬁ&»£@¥mﬁﬁ~€ﬂm$ﬁﬁ£#%ﬁ-ﬁﬁ’uPﬁﬁw
JBd A PSR IE%/? /#Lﬁa# RA|37 e o ARH LY BPIEE %2 F
,ﬁ~PUQ%ww%££Hnw-:%ﬂi°WPA£“#*BﬂWW?
FAI2 FARAILER > A k3B H I AR L (IHO % 13 57)4) »
7P R AR PR - A 2 BRIRE o

E

@ﬁﬂ%%?%%%%%%%ﬂwﬂﬁ’aiﬂ@Eﬁi%?ﬁ
& F AT fRRG AT FIE R B TR EE P DL AR

2R HO % 44 5.2 Bni PIFRE 5o L R BF #5328 By
FARRE R & R oo

It is also important to note that the adequacy of a survey is the end
product of the entire survey system and processes used during its collection.
The uncertainties quoted in the following chapters reflect the total
propagated uncertainties of all parts of the system. Simply using a piece of
equipment that is theoretically capable of meeting the required uncertainty
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IS not necessarily sufficient to meet the requirements of these Standards.
How the equipment is set up, used and how it interacts with the other
components in the complete survey system must all be taken into
consideration.

22

BIE R B O A TR T AR LR RE kg A2 *
¢ 7k B e £ EE (uncertainties) &, 4 R 7E
,.“f-;b'“r”ﬁ RBOQ B I mme g g3 - RBT AT E2@ s

bR g F ok AR R T RURAP R £ A K
ps

_¥
ﬁ%v%

=

BoBR AL RV AEI S REMRET B0 G AL -

All components and their combination must be capable of providing
data to the required standard. The hydrographic office / organisation needs
to satisfy itself that this is so by, for example, conducting appropriate trials
with the equipment to be used and by ensuring that adequate calibrations
are performed prior to, as well as during and, if appropriate, after the
survey being carried out. The surveyor is an essential component of the
survey process and must possess sufficient knowledge and experience to be
able to operate the system to the required standard. Measuring this can be
difficult although surveying qualifications (e.g. having passed an IHO Cat
A/B recognised hydrographic surveying course) may be of considerable
benefit in making this assessment. It should be noted that the issue of this
new edition to the standard does not invalidate surveys, or the charts and
nautical publications based on them, conducted in accordance with
previous editions, but rather sets the standards for future data collection to
better respond to user needs.

RIE G et REBRE 2 H R L TR ENTREML FERG &
*&?@miﬁ'\oﬁ??#‘@?ﬁ@ TR RGRIRE AR E T 'jéf‘l*ﬁ%ﬂ,ﬁ’
R EE AR T IRPIE A B T BB R 2B
B s RS iR IR A o R R4 AR PHEA £ & - 305
W B A e E oo sk kaR (TR A S0t Bl g
oo BIERAPIRE AU A T A F R 0 B F A PER(G AR SR e
BA BB B R RIAR) B TF T L5 SRR o EELL AR
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B ERETRIE C ARB R g R0 |
A Y K TR DF fm F TR

It should also be noted that where the sea floor is dynamic (e.g. sand
waves), surveys conducted to any of the Orders in these Standards will
quickly become outdated. Such areas need to be resurveyed at regular
intervals to ensure that the survey data remains valid. The intervals between
these resurveys, which will depend on the local conditions, should be
determined by national authorities.

Y- EEIR I AR IR E(GH4c P F) E e & &P
SN B PT  SB iR s TR R R TR s i o
BRI L M A LR L RGBT L ATRIE i -

A glossary of terms used in this publication is given after Chapter 6.
Terms included in the glossary are shown in the text in italic type and in the
electronic version are hyperlinked to their definition. The following

“Fundamental Definitions” from the glossary are considered essential to the
understanding of these Standards.

F ARG LEBENAIE R IRDR Y FAMFINGT R
4
v

514 # * z_&%(FUNDAMENTAL DEFINITIONS)

Feature detection: The ability of a system to detect features of a
defined size. These Standards specify the size of features which, for safety
of navigation, should be detected during the survey.

FHc R B RIE ) R R A Fik e 4 0 MR E
KA ELFE 2 5 P R E T LRI T F Y hc T e
Full sea floor search: A systematic method of exploring the sea floor

undertaken to detect most of the features specified in Table 1; utilising
adequate detection systems, procedures and trained personnel. In practice,
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it is impossible to achieve 100% ensonification / 100% bathymetric
coverage (the use of such terms should be discouraged).

ARR GRS Ldp- BT ERITI A - SrAcE L B R AR
P e i S B RS en R A AL B R 2 L EVI A R oo
FELEER AV R D IET 100%5E A B E L 100% KRR E o

Reduced depths: Observed depths including all corrections related to
the survey and post processing and reduction to the used vertical datum.

BV RORE D RRPRIFSETT B AR > DRI ORFEAR S
AEEZRIFE R B EAER S RFRIERFE T TR 2

PR L

Total horizontal uncertainty (THU): The component of total
propagated uncertainty (TPU) calculated in the horizontal plane. Although
THU is quoted as a single figure, THU is a 2 Dimensional quantity. The
assumption has been made that the uncertainty is isotropic (i.e. there is
negligible correlation between errors in latitude and longitude). This makes
a Normal distribution circularly symmetric allowing a single number to
describe the radial distribution of errors about the true value.

BoRT 2wz 2 E(THU): 5-kTa F ot a s F2 8837
FEER B oBATHU Z - BHE- @ > kv i- B2 Bdikd » 2 EILE
EBEXEF Er M L gAAFIURFE NI ¥ AF > A F - &
K EFE B> w2354 B o

Total propagated uncertainty (TPU): the result of uncertainty
propagation, when all contributing measurement uncertainties, both random
and systematic, have been included in the propagation. Uncertainty

propagation combines the effects of measurement uncertainties from
several sources upon the uncertainties of derived or calculated parameters.

BB T E(TPU) D 973 2 2B é‘f‘l@%f‘r—"—% P F 7T "Ki’bﬁ
oG ERI R o AT BB 5 5B AR
FET Em A4 2 E R FETE ©
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Total vertical uncertainty (TVU): The component of total propagated
uncertainty (TPU) calculated in the vertical dimension. TVU is a 1
Dimensional quantity.

BEE e AT E(TVU): 523 WA 5 B m @2 @i
lﬁifﬁ. °TVU = E‘_)i ﬁi °

AE R4 ER N2 TS LRIRRE (X)) 5 R4 SP-44 %
i R ALK 0 2R {FT ﬂﬁt}ii Boo B— FRIFEAS G- FRIET
Bfo— BplFT s 252 4 6 ANE L EREITRGBIERAE L o
193 SP-44 £ 1 w3 smen T 5 3 RRIRRP (X S), 7 SR o

25 F-k53 AREHREREER
#HERIFE - EpE

|k F ~dwip T?vffi B IE‘/JE“EJ@{,EI ~3E

B i %7 BU [HuE & kiR 100 2K

A R R R B AT N gk Bk
AprAaRLIE |RARZAALE

KT R 2 2 2 € 450k iE

& (95 % &

KRB HFa=025 2 &
B (95 9% i|b=0.0075
R %
% -
100% & k|
Pk

5-7



% RIF - £l

MRl R P e 4 kg 1=

‘K iFE<40m
KiFE>A0m  |2.5%-K % 5%k iF 10%- K iF

36 30k 53 AR EHAR LR GIR)
B2 pIFE - EpED
A
ki 40 2 = |k 100 2 &
N R TR S 10N B
B HEICE BT - BB A
BUE £ T R A~ 2R gk
AiE KRB |4 AR T2
Fog b ek
o
5 = ¢ +5%k 20 2 © +5%

* 13

TR P B AR 5 2 52 a=10 2=
# & (95 %

5-8



5-9



AP F AT S RBIE A RB R R T AKER R 2
2o VRS ﬁi’ﬁ%?&ﬁﬁﬁiéi’%%ﬁﬁiw% S
FFMHREE2BEy > S BRA AR 2228 T EN

MR R o

LK B A

K
(T
Iy
Ty
=
)\é‘r
(o
e
=
\\\Xr TQE:}
A

N

CEFBRPIEZ(ES ARIFE)ZEFBEZE(S S RBIIF)Z S AL
BOBRMEIABEREREY F 5 RBIFDRF] -

w
Pt
oy

TRBARE 2 RRIFERE (X R) E2RM P F RRIFE
Ay o

4, 3375 30 A I EIRRFREAAMEBZEIARBRL I F LRIF
AT o

5. 222 53 RPIFHEIFLERKFA IR 2 IFEHS o
6' }\é:— ):; ’% é\/EJ/F;}[i/{#‘r L——-/ﬁ\/? }\ ]}’n /ﬁ—_‘— %_—E.?\ f%%#ﬁ,% °
TORA P RN LR ESREEF RS

8. #F3 % 5 LBIFE A ‘?fui@-f’rﬁ[ﬁ:%%‘r/}@;\? EE RN o dedp kg
i BT A

ROPIR T B A2 1 2 TRl o 0]~ BoA 1k

>3
SF RET a2 FE AL 4T o

101 % 3 & Bip 5 S0 R T g chas 4 4R o

6-1



LB RS SRR T R 2R P B SR B
5 =

o FI RS RET R EF A e AR RADS A
RIF S ¥R T B 2 Rl s T gl &g ko Fla EiF7 >
B BN BTE TR AR THRPERBERAEEG F Ao
BREMPERL  RETER2Z LFPGT TS 55 ARFSED

Qj :Eﬁéﬂ. °

I jLL 1_@ ,L,;( g \-’}:ﬁlﬁ‘ i : 3

ok TS v B > (AR B 2

6% BLZ XK T SR B £ TN U A ) Pitch i 2ok

B FE R RO T d TR % 0w Pitch A oo id
TR E T e R KT B ek o

: FORER AR R D RFERIFEE 0 FR )
@JB#&‘%’?'&EﬁmFﬁé x"f—va ‘?’%F'Jf'%fi clpE M T o BHow ok
(backscatter)$+*+ - B fRens4lac 4 3 &0 2§30 % fo A T A A7 2]

F - ThEo

CEFRA R R ARSI T LER BT s R PR
PiRd > mhpp v d B4 ow ik (backscatter)y¢w] c R L H a2 0 B
PRFIXDNAFRFRORFTRES 25 FF > SR ERLF &
R E B B R o

C BIPEA RIS ¥ T R IR R R R (TPU) 2 F R R %RE
(CrossCheck)ME s BARR R S IR T nri‘ai#' M-13 > @
PR PR - BIRE Lo FATFH DS R .afryfi#:%—
»;@?Iﬁuﬁmw%ﬁ%’%fmwégﬁ;:%»‘@f'&fr/,ﬁ“";ﬁ 5
T7£¥%§@m4§\%51’ ¥ - Bo]FE_ 0 F &~ 5 &42:8 45
Fe~60 R fo & Er % ~f gl B o PR +56E ‘”f%;ﬁxﬁm;\%mz
A Aek RrenpiEy LY MEIH AL R mEL S EIHFARRT

6-2



MEHL G - R F 4 2R EARBMRETR > T TR
Fenfhd e 20 IHO %3 SP-44 £ & M & fHRE - 5 E e ik
TR BT EEAE A X0 IHO #5 pE Bt gl 5 Lp
(M-13) > 185 § 3 % RIS B p 7R enE & % pro

. B *ﬁ,%?}: 7 %F(SP-44 5th)i& 3% #-5- ?’T?ﬁ: | B3 Fﬁ"\q‘ =Y R F5
>R AERIEP (M-13) > E A0 Foded i 500 b oo BiES T
AR ETELRAE S EET A - AR R 0 ARITE
43 AA - B REFL A ?fir‘%%’*ﬁgéi & R o iR
FARE A g P FAXRARG B o P fy AR R AR o

d REA RN AR kg o ARIA FIM B R Y P2
O F AT E BRI 0 2R E TR SR i’ﬁ»#’%ﬁ‘q’ m f&
FHRE-TEREZARSEN S o D PIERF HRERES R
= p (M-13)#% 1&;% F I d BETRHEN T EETRE >
R Te P RCE RV R R EE (SP-44) 2 B BRI B ((M-13) i 4 o
p o /‘*/F‘Ji?‘i’f@ AR £ P (M-13) g K712 M-13
FABRETOERFTE 2L -

6-3



1. ¥ re i (accuracy) : £ Rl BB E B £ B efe g o

2. Faiplw & 03] (bathymetric model) @ #-pLipl-KiFSd ) 3 EF I /s K
e A @ 2 fi0G) 0 X FE G A A & & 03] (seabed surface model)
& J& 4. o -3 (seafloor surface model) ¢ /= & =% (seafloor model) -

3. /% jk #0% (bottom search) © 5 7 M Z& k F A1 Fpcd iz g o R ¥
=R E AR IERD 2

4. 1% ¥ A2 & (confidence level) @ (2Z 7 AZiE &~ 7 F B 0| At o

5. 1% it {&(correction) : #-ELp| B & S fc @ Se 13 1T o %}%J‘! AR v
£ kK BEp BN sBcE2 HaER o (IHO S32 ed.1994, #1079)

6. 24 E(error) : LB ENfEE B EE AR B2 Fend @ o (IHO
S32 ed.1994, #1671)

7. ¥t~ 1 ] (Feature detection) * & 35 iR/ R = A =y Sy
ot AR EFE 25 P DERIE T LR T
T o

8. /4 /& = 2 i #o(Full sea floor search): 45— B 7 2 B3] & - #T4cE
24 SRR Dk S R R ARk AR R 2
LR R B FER A T i % 2B W 100% 8 b 5§ E S
100%- kiR B ¥ -

9. /Pl L3t (geostatistics) o BLB|E Kk B3t AN B G IR ARR (DAL

e
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10.7% ;24¢ 1 % (heave compensator) @ @ &4, & F T 4= ik (heave) #ciE e
ERIERE -

11. 47 4 (line of position, LOP) @ o gLip| & & jp|pFdy & #0i7 = 8 g

s« 4 4L F B 4 (position line)(IHO S32 ed.1994, #2848)
12. P-é—'fg 'f,(metadata) [ -g’\#'—] T P ‘}' AR, q:\')r‘\:"!i' PE S 1 Eﬁgﬁ;% o

13.4; & % 5 Jc & % (motion sensor) : W & 4, & 5 {5 0/ :«'(pitch) R~ 2
+ (o) & & 2 + T 42 ik (heave)#ic B ch & P R B

14.4; & % fi < # BX & & & (Mounting angle) @ 4 & % i dc  BH 28
HRRIFEE KT ARHLILR -ERZEE-HB L -

5 3k & g (Patch Test) : £ B § & = dh R4y P Wi~ 2 %53 % 7K
T8 fh)ih A &R > UE SRR IR E RS T R

16.4F & (precision) : €47 2 Rlchsz- @ » L ¥ WP HEHFL LT
2o ¥ RET B Pk SLenfE 2 o

17.& F 3z (quality assurance) * 4 {7 § 3+ & & 3 i SLene £ fhipae o
ik KR R RARR & 2 ks LR R R

18. & F ¥+l (quality control) - e ifF-#75 = % i 3| R T AR B fr R g 975
AR o

19. Eﬁ i t5 -k i#(Reduced depths) © £ - KiFSETF B L AZS > X EFI
RFEAEG TEFZRIFE A u;,uﬁﬁ e MFPIERE TR
féﬁﬂ/%@fﬂ_ifﬁ B2 sz o

20.4,-k T = » 2_ % gz %_ig (Total horizontal uncertainty, THU) : 5 -k T &
PR A B RO AT B oA THU 5 - BE- B kv
- B aoEE o P RTELBERE Tl €422 R HA
g F A w o B LU E - ERKFEEFE B e 2 A E o

IR
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21.%% 3% 7 Fx €_E (Total propagated uncertainty, TPU): #73 7 fx %_{g e

i SR ¢ 5ot A AR E R RS o A AR N
B REF IV ANE L RETEA AL 2 BRI REE -

22.5%, 4% > v 2. % Fx %_id (Total vertical uncertainty, TVU) : % &3 & i
bk oA @2 M BIEAFEEE o TVU 5 - @A 2 BE -

1279 B~ ¥R

210 P B4R A

T > ¢

Accuracy R
Anti-Spoofing AS Ty
Bandpass filter ¥k B
Bandwidth HER
Bar Check PlLER T F#2
Base station 73k
Baseline survey A ap £
Bathymetry B
Bathymetric model LR o E
Bathymetric survey KRR
Beam array 5 &L
Beamfoam 5
Beamwidth 5 R ER
Bell-shaped iAdl
Bias Wy A
Bottom sampling AT AR R A AT
Bottom search A=
Boundary # R
Bubbler gauge EAREE At
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o
Buoy 1

C/A code CIA %75
Calibration LI+

Canadian Hydrographic Services, CHS |4t £ < ;% Zp| & &
Carrier wave EAp

Carrier phase oA AR
Cartographic feature > Bl

Cell Bt H ~

Channel ki

Chart datum B B A %G
Compass TR
Confidence interval GHER
Confidence level [FR

Control point P 1) 18

Correction Pt
Counterweight TR

Cross Check TP e B 1
Cross line L8 PR

CTD B

Cycle slip ok E

Data editing AL S iR

Datum level R 2 2K IR G
Deflection angle i &

DGPS, differential GPS AT & I A S S
DOP, Dilution of Precision R T+
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