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T 2-2 27 &=4Y HUHH(HEHIYES 2 D20 A HMAIS HUES ZAl).
dHl =25 a2 H &
CTD system, U=sx=&2=dEX, =& 4D, Water Quality
S = A Recorder, C/CT/T/P #IAM, DO meter, pH sensor, Turbidity
e Meter(Sensor), Depth(Pressure) Recorder, Fluorometer,
Thermosalinograph, Salinometer, JIEIHIA S
s2 = A Doppler Current Meter, F=H, =SLt olFH, ADCP,
e LADCP, RDCP, R&2= =
o - Water Level Recorder, 22|, MtOA, It L Z&H, =&
290t = _ —
SH, Z/AFEI| S
20IEHD|, S&=4D|, Side Scan Sonar, Sparker system,
== Sub—-Bottom Profiler, Multibeam Echosounder, Hydrophone,
Acoustic Release &
J| &t JI&2=D], A, Weather Station, Z2IJIAISE D, REL
CHol&= KAHZD!, QDI =sEHED|, LEEH)| S
XX - =& | Gravity meter, Magnetometer S
AXN=EH - GPS, HF Radar, Gyro Compass, Radar, Beacon, Z2&H&IA],
S AHEAL =2 D], USBL, LIDAR S
Z==It0I2t | ==2H0et, == HILILIt0Iet £
MEEEY] | RH==21, LD, 20, MES S
=4 . Mass Spectrometer, Water Analyzer, Gas Chromatograph,
&S & H| Spectrophotometer, TOC Analyzer, Microscope S
=x Tension tester, Radiometer, 4=, Waveform generator, It
H=EHI A =
™ AFEH] Workstation, Digital Recorder, Software &
JIEt «ek
L, 7|2t Ad| E7 & E
2t J|2E2 28 =0 02 oy A7 J|J] & &Y BR =2 X
2-30 EAIGIACH J|&8=z AHE®H oY A2 J|20] &X 28 JJ| &
&Hl 3,570& = 2,980d&ESC=Z 2 84%0 oHEotH, Ths0| dEM=E &
9%, Hat0l & 7%E XHAIGHY, ol A J|&e A J|J| & &EHl BR
JF TOHE J1&0 dlol €&=E&8o=z2 S0 oY A2 D22 ok o JIJ &
HH BRe JI2Y BR 2 426802 s A 2180ILF ASEX B
3080 Hloh S0l 2 &2 A JJ| € HUIE ERotl] UL



{s]
b
w
N
J
i
e
%
02
e
-
0
(=
HT
10
ol
]

No oHEHl 2F | o2& II2H8o) | CHEH(1200) | AL HMI(110H) | Al
1 =S4 230 72 38 340
2 =S4 188 28 23 239
3 X9 - I 186 6 39 231
4 ==3& 217 24 72 313
5 Jl& - o= 61 9 1 71
6 KX2| - == 9 0 4 13
7 |RX=E - FHEEA 126 8 72 206
8 =S Jt0Ict 40 1 1 42
9 S E & &I 59 9 7 75
10 =4 - A& 1,233 74 21 1,328
11 H=EHI 96 5 1 102
12 & AHEHI 246 3 22 271
13 JIEt 292 13 34 339
A 2,983 252 335 3,570
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2 HEEH 6.30% 11.11% 6.87% 6.69%
3 =9 - 6.24% 2.38% 11.64% 6.47%
4 == 3Et 7.27% 9.52% 21.49% 8.77%
5 I A D= 2.04% 3.57% 0.30% 1.99%
6 XA - =& 0.30% 0.00% 1.19% 0.36%
7 AXNESH - FHAEA 4.22% 3.17% 21.49% 577%
8 =902t 1.34% 0.40% 0.30% 1.18%
9 A=W A A 1.98% 3.57% 2.09% 2.10%
10 24 . A 41.33% 29.37% 6.27%  |37.20%
11 H =& 3.22% 1.98% 0.30% 2.86%
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2 28 g5 = ol AR HHUHA =2 AMED= oIl 4, i&E
L X9 - 2= U0 Oiol MREQ 32 B &2 X 2-40 &
2l ot A Ct

e E4 2= &H|l =0= CTD systemO| JIE 22 HI== XtAlotd
UM, HE dAN=Z ERot]) Ol &Hl GAl Hel HEIJteF=2 XHAIoHCH
(O 2-7). Oladst M= HEE CTD systemOl ZESIH AI2E D S
0l CTD systemO| o= 4 2= &H|Q WEEZ2 XKool Xz = =
UL,

H 2-4 2F=Y F2 22U i A2 J|J] & U ER &
No.| SHEF Ay Y oHF2HD |2 TSt | Al Al
CTD System 68 41 115
YSI System 31 40
C, CT, T, P(D) &AM 58 2 68
JIEH AIM
1 | Hx=SEH ( DO, pH, Turbidity,
Chlorophyll, Thermometer, 59 17 6 82
transmissometer, PAR, ISE,
mV, ORP )
Al 216 72 17 305
(Doppler)Current Meter 168 27 18 213
(Propeller)Current Meter 9 0 0 9
2 | dEBEH
(Electromagnetic)
10 1 0 11
Current Meter
Al 187 28 18 233
2=QFAL T - R 149 6 20 175
_ 2tAl I - Z21H 10 0 0 10
A9 - O —
3 = 210124 0D - ZAAH 7 0 7
=SIHA D - ZAAH 21 0 21
Al 187 6 20 213
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Doppler

pH-sensor Current
DO-sensor 5 59 Meter
12.1% 1.7%
P—-sensor .
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C-sensor
15.9%
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Year
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2003 “OHOI" & E MollE SOl A2 =0, JIdMol=2FEH =22
MIHED THAES ES6H| fIiAd=E "“JI42=29 ZF&Ed” MIIb sdRet=
=0IA 20t OIFHBCH 20101 400400 J1&201 H=HLZ Xot¢ J
H2=FH H - WE AES EE8E JYHdSHE=ES MESIH 2006E O
LS AZACH Ol0 HioH SHLY2AZ=E0t= MESSS S8 AtalE & Q(issue)

1) 0l= Woods Hole Oceanographic Institution

WHOI2I S2 dld=22 - aled38s  (Applied Ocean Physics and

Engineering Department, AOPD)IM= EHKHIES, HASE, ==&
Il 202 936t JA2LH, 7

N, ZASAAEN HA, BSEHEA S 5 o) 0
e HARAZ R2AHEN JUCH. AOPD= OOl Z2)H0| &oiElofl et Ao
of & %0 HF=HY 20 2 292 =22 =

Glider, Towed vehicles & Ct&st ol Z2=&HH[2| JHESILD) 2t2lotH &I

ot RUCH =M J1E8l A&

N

(Multidisciplinary Instrumentation in
Support of Oceanography, MISO), X4 Z&tal&al(Advanced Engineering
Laboratory) & Ol RAMHOUAM SHY2SHHILL Ao A7 HHIE Lo =
Ch. X+ JIS=Hs A% 2AGHH XEEQ HI| SLIHE

o

2ol g=0, 39=0l S= U0l M2 2=SoHEALAES
X}
o

2 ACH MUl DES RMEAN ARBHL THOA 85610 AL
E 3-72 CTD S SLHHIQ DES QI8 Al ERSH0I0



H 3-7 0= WHOIS &d3d ¥ WEAIAH BERdE

= 0 |[Z28 ¢ WEE JIANGE | HE & ndHS HET () | Bl
+=2/82 =X o 30° 40.002°
(750 litter) Cer30C ) £0.002¢C 1
2 X (95 litter) -2C~+30C +0.0002°C 4
=2 X (50 litter) -2C~+30C +0.0003C 2
ZE &84 +29.7646C - 3

= 2 | 29 4=F4L +0.01C - 5
=2 MEEAL -38.8344C - 1
nEsMa B3 - - 3
NN B 1R~100k®R - 2
HZUHIHE 2T H - - 5
g2 =X 20 ~ 60 mS/cm ~ 5

o = | (HUE2EZ HOo) (400 litter)

N =S~ P 40 540002 »
(Autosal) 0.005 psu +0.002psu

o Al =4 2= 15~15000psig - 1
=2 J|2HH - - 1
Pressure Test
Facilities 5,000 psi B | PV
(Dia. : 239.7mm X (340 bar)
Depth : 711.2mm)
Pressure Test

AoH(ay Facilities 10,200 psi B 1 P\/?
(Dia. : 220.7mm X (694 bar)
Depth : 863.6mm)
Pressure Test
Facilities 12,500 psi B : PV3
(Dia. : 609.6mm X (850 bar)

Depth : 2438.4mm)




2) 0= Sea-Bird Electronics Inc.

Sea—Bird Electronics= 19744@ 0 Z&& AMH =02 CTD HZESIAIZ
N G2t 2,7008tE 1o HE & 60%S ==otd ULt 20080l Danaher
Corporation(DHR) 0l &Y &IRUCE. Sea-Bird=
Xl Wet Labs= QoI 3Lt Sea-Bird At= AHHIH
SBE 911 plus, SBE 25, SBE 19plus V2, SBE 49, SBE 52-MPS Profiling
CTDs%t SBE 16Plus V2, SBE 16plus—IM V2, SBE 37-SM, SBE 39, SBE

53, SBE 54 & R20&& CTD, el SBE 21, SBE 45 = &=EM

o

22 S5 WY
|

= (o

ThermosalinographsE uW&MF= 243 AlE2 2F=1 WdE NMHIAE 4
ot D QUL Sea-BirdAtel 2= g 3-72H g 3-90f &
Ct. =0t OtLlet EoHEl 2 J1210 the A JI=(calibration sheet)

—

9

(@)

BES

KHZ2| Serial s €2 2&2H5IH 2250 QULEH.




3) ZatA 2ol LIHEAHARA(IFREMER)

T2t A |IFREMERE lYI|I=FBAIAE EAHHAN US HLY2=ZEH| 9
248, Wi, e 3HC A& JIXHE 2xFz1D JACH, 2= (=2),
orad(4al), MIIMES(ER)E HIRGIH 8=, Swell, &J|, DO, Turbidity,
Chlorophyll, Nitrate, =&8%&F, £=2H(Y) S0l Ust WwdES aAldtD UL
OHY&EHIN CHSt WAEE I0C XEAMS EXH 2o/HGtH &AAlotH, wE=s
E=J|= X=W LNE(National Calibration Lab.)0lAl A28 BOIA S Xt
D ALk

g 3-11

IFREMERS| &4l

9 2UAE(S)

S|



HH

248 2 s
= ; 28 2 A AlAE =L
2
Triple point of water 0.01007C -
Melting point of gallium 29.7646°C -
HEUHZIHE2EH -10C~+40TC -
MaeteEa X -10C~+40TC -
Sea water temp. regulated 00 ~+30C £0.001C
bath
Oil temp. regulated bath | =10C~+60TC +0.001TC
A
&> 2 Fresh water temp. 0C~+40C £0.001°C
regulated bath
Glycolic temp. regulated _8C~+40C +0.005C
bath
HE=Mg 10R2~1000Q -

AFHY 2

iy
-

Mgt |

=X
= o

J
Sy IS

—/ o

1>

Dead weight tester

100kPa~4MPa

+(65Pa+7.0x107°Pr)

+(1000Pa+9.00x10™°

2MPa~80MPa
Pr)
o =2 Salinometer 2~42 psu +0.01 psu
Hyperbaric Testing Tank
(Dia. : 1650 mm 600 bar -
Depth : 300 mm)
Hyperbaric Testing Tank
(Dia. : 1200 mm 1000 bar TOI -

Depth : 300 mm)

T
e e

Hyperbaric Testing Tank
(Dia. : 2000 mm
Depth : 1000 mm)

1000 bar ACB

Hyperbaric Testing Tank
(Dia. : 2100 mm
Depth : 535 mm)

2400 bar




4) L2 o LHAINL I (JAMSTEC)

2= JAMSTEC (Japan Marine Science & Technology Center)UilA=
CTD Calibration Lab., Machinery Maintenance Room, Meteorological
Sensor Calibration Lab., Buoy Date Process Lab. SO0IM SHLEHHIE R
A-2telotd A2, JAMSTECOHIM AtEotd U= =2, S=2

N S 8ot UL

TT
, = D1y

a8 3-12 €2 JAMSTECS J| - #Hl 2=2S(H), CTD nEA(S)

X 24(2)

al A
=H < T =
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=
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Yl

H 3-13 10C & WHP XI&EAUHAM HMAlSt =220 32HET
2 =2 Z=H 2 2ols Mato H D
I0C o~ . . .
) -2TC " +32C 0.0017C 0.005C
(Manual and Guide 26)
WHP Operation and - . . .
-2C " +35TC 0.00057C 0.002¢C
Methods
b =220t 2=
M =22 ZMEZ=S ZMNEZHISIUHA 2st ZH=2E =2
-1990 (International Temperature Scale of 1990, ITS-90) OIC}. 2M2%
F=2-19902 gostd™ 2L (T)22A SHR= K(Kelvin)2 LIEIHLHEH, 1K =
o MEHE(Water Triple Point)e ZE9std 2&0°| 1/273.16 & A=},
M AsSTD Us EMNSE(te[T]) A 2 (Te[K])2 2H=
tgo[OC] = Tgo[K] - 273.15
2 FOHILC. =Z2ZH2==2-1990 (ITS-90)2 =2MiEs2==2-1968
(International Practical Temperature Scale of 1968, IPTS-68)S= 1990Y

12 1228 UHHEAH AtEotD UL
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H 3-14 ZHLS2E==2-1990 0N o= HE2E NEH
e <
= A = & ALEN Wr(T90) H 2
T90[K] t90[C]
-270.15

"] %15 4o 26815 | e VP

2 | 13.8033 | -259.3467 e—H, TP 0-00017 190

3 ~ 17.0 | = -256.15 |e—Hj(or He)| VP(or G)

4 | =203 | = -252.85 |e-Hg(or He)| VP(or G)

5 | 24.5561 | -248.5939 Ne TP 0-00;34449

6 | 54.3584 | -218.7916 O, TP 0-09014718

7 83.8058 | -189.3442 Ar TP 0-21755859

8 | 234.3156 | -38.8344 Hg TP 0.84141 142

heE=
9 | 273.1600 0.0100 H,0 TP 1.000 000 | %z o
00 =

10 | 302.9146 29.7646 Ga MP 1-11§9138

11 | 429.7485 | 156.5985 In Fp 1 -6055 801

12 | 505.078 | 231.928 sn Fp 1 -89628 797

13 | 629.677 419.527 7n ep 2.563?0917

14 | 933.473 660.323 Al Fp 3-3766330008

15 | 1234.93 961.78 Ag ep 4.28563 420

16 | 1337.33 1064.18 Au Fp

17 | 1357.77 1084.62 Cu Fp

TP: Triple Point, G: Gas Thermometer Point, VP: Vapour Pressure Point,
MP: Melting Point, FP: Freezing Point
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oA HE

2oL HE
+2 AEH So| AEH U5 ==
ETIR S A3 FHULE
(D F M) el (DR F M)
EENE SE1CEIPY
8 3-23 =2=20t2 fdEE A25d =A MAHZ

I =0l 2=(International Association for the Physical Sciences of the
Ocean standard seawater, IAPSO)

H=2TFJ|(Autosal)

oo 2= 2als Mato Hl D
|OC 0.0005 0.003
. 1 ~ 65 mS/cm
(Manual and Guide 26) mS/cm mS/cm
1 65 ms/ 0.001 0.002
WHP Operation and merem mS/cm mS/cm
Msthods { ~ 42 psu | 0.001 psu | 0.002 psu
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Kis = 0. 99934

Snlinity - 34.98¢
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S MINNEEE(MEe

[ I

Ax)o Hh= XIMA O OIE(Simens per
meter)21dl, HYUHA FINEETE SHAZ AIE2EHD JA=s Ll XA of d
EIOIE [1mS/cm =0.1 S/m]= Sl(Le Systéme International d'Unités) =
HISHLIHIOF OFLICH.
HIPEEO &= EE(S, psu), =2(PTS-68.C) ¥ &
A

TR TE
dbar)O2 Holgil, B 3-152 0/2510] MEA2o MIMCTRE
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SA2=2 (1978 Practical Salinity Scale)S 0|2, E22 F&tCh. AAH
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Methods
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SEA-BIRD ELECTRONICS, INC.

1808 136th Place N.E., Bellevue, Washington, 98005 USA
Phone: (425) 643 - 9866 Fax (425) 643 - 9954 Email: seabird@seabird.com

SENSOR SERIAL NUMBER: 4794 SBE3 TEMPERATURE CALIBRATION DATA

CALIBRATION DATE: 10-Jun-09 ITS-90 TEMPERATURE SCALE *

ITS-90 COEFFICIENTS IPTS-68 COEFFICIENTS

g = 4.36540157e-003 a = 3.68121304e-003

h = 6.37688589e-004 b = 5.97898650e-004

i = 2.09207020e-005 ¢ = 1.50982767c-005

3 1.75729252e-006 d = 1.75869304e-006

£f0 = 1000.0 0 -= 3032.999

BATH TEMP INSTRUMENT FREO INST TEMP RESIDUAL
(ITS-90) (Hz) (ITS-90) (ITS-90)
-1.5001 3032.999 -1.5001 0.00005
0.9999 3208.451 0.9999 -0.00004
4.,4999 3466.256 4.4998 -0.00005
78999 3738.625 7.9999 -0.00002
11.4999 ' 4025.955 11.4999 0.00003
14.9999 4328.639 15.0000 0.00014
18.4999 4647.024 18.4999 -0.00002
21.9999 4981.507 21.9998 -0.00012
25.4999 5332.460 25.4999 0.00002
28,9999 5700.189 28.29999 0.00001
32.4999 6085.040 32.4999 0.00002

Temperature ITS-90 = 1/{g + h[ln(folf)] + i[lnz(fo/f)] + j[lns(fo/f)]} -273.15(°C)
Temperature IPTS-68 = 1/{a + b[ln(fo/f)] 5 c[]nz(fo/t)] =7 d[l/za(fo/f)]} -273.15(°C)
Following the recommendation of JPOTS: T68 is assumed to be 1.00024 * T90 (-2t035°C)
Residual = instrument temperature - bath temperature

Date, Offset(mdeg C)

- [ @] 13-Mar-08 0.62
[A] 10-Jun-09 0.00
001
©
1%
(0]
o
5
S e T T
®
=
he]
72}
iz
-0.01
_O'Oz,llllllllIII{I[I!I(!IKII[!![I(|]|

-5 0 5 10 15 20 25 e e
Temperature, Degrees C
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ol
IH
a0

JJ
e}
0l0
<0

_I

KJ

S|

£ 25TOl 1&ot

HO=  Dbath

=] F =G5!

o

CHE

H
H
7l

il

JJ
=
Bl
RO
E

Ol

b

+0.002°C, bathLi<

C

i0J

wE

HIHEEE

B3k Al A

18.0~36.5 psuz

== Hit2

0

ioll
%0
E

-

20

M
X

cl Xl
=

1o
%0
Hr
i

H
H

ot &OIA

i
ol

ﬂ
ol

-

ol

o)
R0
KIr

ol

H
A

g &dJ|&

-

ol

+
o’

ol
i00
30

ulo

1]
<H
IR

2 bathlhi

RO

EI

A
A
KJ

SRS

Ol A

ol
00
80

o)

—_

0l
RO
E

.,

KO
0

—_

ol

or

180

+ 0.002 psu O|Ct.

t
[

8 3-3201 2L

wd d5K2 WS

:C'i
= L

[

P

1

J

=
=

ol2ist B

H 2t

LK

10

ok

o)
Bl

&l

_

0J

4

1]
D
WF

£ HMA)

Jl

0
S

=

CTD dM= O

UoIgHZ Jlg(oi+=H22

AH= o1 dE0AM 22210,

ol =

e=H

e =802 W

S|
=

M2l AlIZ2!
2H +0.25 dbar 2E)S JI2

s

HH

| AHIEIAIA 2

4

<
Ot 2 XIE bath(@

==
[a—

H& £0.1C)0l CTD

ot
O 10~2001 E&E= MA Jtg, 2=

==

o
ju—

ot

[e]]
=



SEA-BIRD ELECTRONICS, INC.

1808 136th Place N.E., Bellevue, Washington, 98005 USA
Phone: (425) 643 - 9866 Fax (425) 643 - 9954 Email: seabird@seabird.com

SENSOR SERIAL NUMBER: 3327 SBE4 CONDUCTIVITY CALIBRATION DATA
CALIBRATION DATE: 10-Jun-09 PSS 1978: C(35,15,0) = 4.2914 Seimens/meter
GHIJ COEFFICIENTS ABCDM COEFFICIENTS

g = -9.96788474e+000 a = 1.55626477e-004

h = 1.54741107e+000 b = 1.54745196e+000

i = 1.39003302e-004 cC = -9.96786982e+000

j = 6.98281045e-005 d = -8.44202049e-005

CPcor = -9.5700e-008 (nominal) M= 357

CTcor = 3.2500e-006 (nominal) CPcor = -9.5700e-008 (nominal)

BATH TEMP  BATH SAL BATHCOND INSTFREO INST COND RESIDUAL

(ITS-90) (PSU) (Siemens/m) (kHz) (Siemens/m) (Siemens/m)
0.0000 0.0000 0.00000 2.53738 0.00000 0.00000
-1.0000 34.8374 2.80612 4.95355 2.80609 -0.00002
1.0000 34.8373 2297759 5.06388 2.97761 0.00002
15.0000 34.8384 4.27404 5.83042 4.27407 0.00003
18.4999 34.8384 4.62097 6.01889 4.62094 -0.00003
29.0000 34.8361 570520 6.57302 570519 -0.00001
32.5000 34.8326 6097851 6, 75323 6.07852 0.00001

Conductivity = (g + e +if’ +jf4) /10(1 + 8t + ep) Siemens/meter
Conductivity = (af™ + bf” + ¢ + dt) / [10 (1 +&p) Siemens/meter
t = temperature[°C)]; p = pressure[decibars]; § = CTcor; & = CPcor;

Residual = (instrument conductivity - bath conductivity) using g, h, i, j coefficients

Date, Slope Correction

0.004 [®] 13-Mar-08 0.9995903
[ ] 10-Jun-09 1.0000000
D
e 9
0.002 e
,/"’@/
§ 0.000—=="" A &k
B
w
(0]
14
-0.002
-0.004 L) (i o | R (b ] A o | {0 A L_E i
0 1 2 3 4 5 B el o e

Conductivity (Siemens/m)

e —
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[ - Memorandum * Multi-Lateral

of
Understanding

Recognition
Arrangement
(Agreement)

Recognition
Arrangement
| (Agreement)

8 4-3 o5 Q1FE st ¢4d

ILAC-MRA & APLAC-MRAZl SitE 22dH RHYU=S JIz=HE=E
o =M S Jl=nd0 Hgset ANgsHsS #E2ot) M2 Hgd8ot
NAEE 2ZotW0oF &0 = Al - A WEI20] 4= &0 %
= AE - LE LYl et AIE - ZAH- DES AAEY = JA00F otH, 2
clgh S80| US=S LEEOI0F ettt Il fdid=e &= A& X=
ANE - ZAL- W8S & = UAEE ERe AEEHIE 260 0F 6t1l, AlIE
AU Jl=u=s S Sl Al - ZAH- RE SHsS SaAZ2 2RI AL
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