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Sengitivity change of CTD sensor for profiling float under
sever e conditions of active biosphere near sea surface and low-

temper ature high-pressure of the depths
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Asako INOUE™®  Nobuyuki SHIKAMA™®*  Kensuke TAKEUCHI**  Keisuke MIZUNO™®

In order to investigate the change of the sensor sensitivity for profiling floats under severe conditions of active bios-
phere near sea surface and low-temperature high-pressure of the depths, two kinds of long-term mooring experiments
were conducted. The sensor degrade due to biofouling, which is one of the most apprehensive issues on float operation,
hardly occurs on SBE conductivity sensor, as long as floats are usually operated. Tolerance of biofauling of FSI sensor
is considered to be sufficient for practical use; but it is difficult to use it for profiling floats because its measurements
has low reliability due to frequent spike-like data, at least near sea surface. Prototype of Tsurumi Seiki conductivity
sensor has some trend which may be generated from others than biofauling. In the deep mooring experiment, FSI sen-
sor, from which we could obtain data only, shows a long-term change in the temperature-salinity relation toward low
salinity (0.004psu in 11 months) probably due to change of sensor sensitivity.

Keywords: Argo Project, CTD sensor, mooring, biofauling

* 1 HWIRBIN 70> T4 7R S AT A KA B BN ZE 58

* 2 WEERHAHEAN oy — R BRIEZE SR

%3 WY T—r- U8y ()

* 4  Climate Variations Observational Research Program, Frontier Observational Research System for Global Change
* 5 Ocean Observation Research Department, Japan Marine Science and Technology Center

* 6  Marine Works Japan Ltd.

121



1. oI

20004F (C PG SN2 TV TEIEIC LD, a7 740 (7
NT)Tua—E W ZEEE RO TV 4 2B
DHEE I N DD H 5 (72L& 2 1E3KE (2000)) o LA L, A
BN B0, 70—b2 HOBITE, iR A B0
By —D Ay FFrRAF DL LD, ORI % HHLE
THIETHEL VY, 207280, Ta7 74V 70— MIA
DHBIZHTHE Y —IRFIZOVTORVAIRLE AL
THLZEWE, 7VTEHE 2 EHR IS HED 5 L TMd TR
Thhbo TDIDMEFERFHAM £y — (JAMSTEC) & Hs
BRI 70> 51 7 WF5E ¥ A5 4 (FORSGC) T, BIEE T
WO PD Ly —AF M EREZ T o CT& R (I LS
2001, =it 52003)

TN T 7a—MI10HE I ST L, ARGOSHi 2 %
ML CERMI T =2 % §i5%§ 5, ARGOSY AT AT — 5 in
PR BEAIEF LS, /BB TR AR OB R
b, BTCOT =5 & KPR ET L2012, P 7ED
FHXEIIHET 2N D Do £ DMK - it
Y= A~OEWMAEIETT, WEREZIKT S50
REVEASRIM ST 5o B, Fredand (1997) 1335012k
& RRFZEAL A N - PALACER! 7 10— b (FSIFL BB /A
AL 2 — 3R 2 B L, 7a— b ARRB L OER RV
BTV ROYERF AT VIROEY THDONL TV,
EELTWS,

/LR A S U v Y 3 (UE ¥ AN R ae¥
ZE& LT, TRITONZAICRIFARE Shi- o —% e
FTHIEILY, TORE % FM L2 5E (AR 52001,
Ando et a. 2003) 5B EICRENT WD, L2 L, Himgty
H— K B O REIRE I 25 AL % R 1\ BRA L 72 F 7R 1 2 s
ZZT, 20014ED6H HIRIZ AT T, FAZD T H—bAT
TR 2 3 9 IR & A L 7 IR 2B % AT, 2R A5
WL BB — ORI S L E A7,

$72, 70— MERO LY —1%, BAELORYM, o
BREMMOIZEA &% BT - AR O D TMES 2 &0 F
BT, EMEPrORECEHELETLI 2 ER SN S,
ZZT, 200142 AD S # VAE R, B R ORB IS Y
=2 RE L, EORREIZOVTH R,

2. £ ERHMEEER
2.1. KRR

SO G ET Ly =1L, KEFSIE 7u—MHCTD
“EXCELL” & ks # 8 7 o — b I 3 ECTD, K E SBEHL
FREHCTD “SBE37SM” D3FE TH 5 (K1) . HAURGIL L
CH—OFHGRELT, FSIBLCTD I X O H A % L
CTDIZ B E X, SBERCTDIZEMmMAZHH LTV 5,
SBEft® 70— HICTDIZSBE4]l (HLIFF DS R D
SBE41CP) T& 4 7%, SBE37SMIZ I L IZIF O %
b0, ED7, EWAE IS LTZIZFEO R L
THLDETHENS,

T e o

BHE] EYRAEFEERH O —TL—24,
TV —ADFIEFSIHEXCELL, kL
SBE#SBE37SM, 75 (L W R H B 1E &
=,

Photo 1 Sensor frame for the experiment on toler-
ance of biofauling. Conductivity sensors of
EXCELL, SBE37SM, and a prototype of
Tsurumi Seiki are equipped on the left,
middle, and right of the frame, respectively.

K1 WA AT EBRIC SN BAUAEE L o —— 5

Table1 List of conductivity sensors for the experiment on tolerance of biofauling.

Manufactures Type Measuring Notes
P method
SeaBird Electronics .
SBE37SM Electrode Sensor for mooring
(SBE)
Falmouth Scientific Inc. Electromagnetic
EXCELL ) -
(FSI) induction
Prototype,
Tsurumi Seiki Co. Elec.:troma.gnetic Attachaplefor brush t}./pe
induction mechanics for prevention
of biofauling.
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Photo 2 (a) A brush type mechanics for prevention of biofauling,
which is attached to a prototype of Tsurumi Seiki conductivi-
ty sensor. (b) The sensor frame just before mooring again
(July 17, 2001).
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Photo 3 (a) SBE sensor and (b) hole for intake inflow after 1 month
mooring (July 17, 2001).
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Photo 4 (a) FSI sensor and (b) its measuring cell after 1 month moor-
ing (July 17, 2001).
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Photo 5 Sensor frame at the end of the mooring
experiment (September 13, 2001).
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Table 2 Extract record of precipitation (unit is mm/day) in the period
of the mooring experiment at Mutsu (weather station),
Odanosawa (AMEDAS), and Ooma (AMEDAYS), respective-
ly. The criterion for record extraction is precipitation exceed-
ing 10 mm/day at any station. This data is obtained from the
web site of Japan Meteorological Agency.

Date Mutsu Odanosawa Ooma
June 19 15.0 23 5
June 20 185 32 7
June 26 15 6 12

July 1 58.0 69 38
July 11 0.0 0 28
July 16 6.0 8 10
July 17 59.0 55 37
July 19 15.0 20 16
July 30 65.0 85 75
August 1 16.0 19 1
August 10 15.5 24 3
August 22 39.5 54 16
August 27 65.0 75 27
September 7 10.0 11 21
September 11 158.0 216 85
September 12 15.5 20 28
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Fig. 1 Time series of measured sdinities in the experiment on toler-
ance of biofauling. The blue, red, and green lines represent the
salinities measured by conductivity sensors for profiling float
of SBE37SM (SeaBird Electronics), EXCELL (Falmouth
Scientific Inc.), and a prototype developed by Tsurumi Seiki,
respectively. The filled circles represent the salinity measured
by water sampling.
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Fig. 2 Time series of (8) measured salinities and (b) differences from
values measured by SBE37SM during the beginning of experi-
ment to 29 July. The higher frequent variations are removed
by a median filter with 25hours window. Otherwise, as
described for Fig. 1.
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Photo 6 Argo floats recovered under normal operation. (a) APEX
type float recovered by R/V Tansei-maru of Ocean Research
Institute, University of Tokyo in November 2001 after 9
months operation. (b) APEX type float recovered by R/V
Shoyo-maru of Fisheries Research Agency in June 2003 after
2 years 4 months operation. (c) NINJA type float recovered
by R/V Takuyo of Japan Coast Guardsin August 2003 after 6
months operation.
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Photo 7 CTD frame for degp mooring experiment just before mooring
(February 28, 2001). Three sensors of SEB37SM, EXCELL
CTD, and Tsurumi Seiki CTD prototype are equipped around
the center shaft.
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Table3 List of CTD sensors for the deep layer mooring.

Manufactures Type M easuring method Notes
SeaBird Electronics SBE37SM Electrode Sensor for mooring
Electromagnetic
Falmouth Scientific Inc. EXCELL romag
induction
S, Electromagnetic
Tsurumi Seiki Co. . ) Prototype
induction
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Photo 8 The CTD frame at the end of mooring (March 7, 2002).
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Fig. 3 Time series of (a) salinity, (b) potential temperature, and (c)

pressure measured by FSI CTD sensor moored in the deep
layer. The red line represents the raw measurements every 30
minutes, and the blue line represents the values of 25hours run-
ning mean. The values for horizontal axis mean the number of
day from January 1, 2001: the day of the beginning of experi-
ment (February 28, 2001) is converted to 58.
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Fig. 4 Changes of temperature-salinity relation measured by FS| CTD
sensor moored in the deep layer. (a) Raw data measured every
30 minutes, and (b) values of 25hours running mean. The col-
ors represent the number of day from January 1, 2001: the day
of the beginning of experiment (February 28, 2001) is convert-
ed to 58.
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