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Prediction of Standing Stock Variation for Phytoplankton using
Neural Networks

Motohiro Yokota™, Yuichiro Taira and Eiji Morimoto

Abstract : This study develops a prediction method for a phytoplankton standing stock (chlorophyll-a and
diatomaceous cell number) in a fish farm using data obtained from experiments for bottom sediment im-

provement (environmental monitoring research) in the Katada Culture Farm in Ago Bay, Mie prefecture.
Results show that the fluctuation of a phytoplankton standing stock from the surface layer (a depth of 0.5
m) to the bottom layer (a depth of 0.5 m on the bottom face) can be estimated using a neural network
whose inputs are water depth, water temperature, salinity, dissolved oxygen, pH, chemical oxygen de-

mand, hours of sunshine, and respective amounts of precipitation and mean air temperature.

Key word : Neural network, Prediction, Biomass, Phytoplankton, Chlorophylls, Diatoms

iFL&IC

REROARRRMEICBWT, BR - APRE0E=
5y 7 ERBETFHBMOMBIEELZHET—~TH
5o ARFZEIEFSENEIS T, BB B 5500
T RHWTENOEY 75 7 v OBAERE (Fun
74 V- L EEEOME) 2 KB, SKE T THN-
TELFHFEERFLAODTH 5,

PHSHMEPNIE T UL, REHEOEE) O OBREMICLY,
T T v 2 b v OREREEEIER T 2 A HREY 5
mL, WENOZEOFBYOHREE ThWTEL, A%
WMORERIZ L Y ERA O ERERESER L, BHIOERE
LR LRI R 5, & 512, AHERYITHEh
LBRETEEDEFHREYHET 5 I LR OBEEZD
FRESHoTWD, FBEANLERET OFEYSFE
BRICBWTHRLMPRET 242 L, KAEEYREADER
e TIHE L RWREL 2o TWA, HIFIZL - T
EROLMEIIPT TR LRIV TS 2 s o
WEEAT LAY, REOBESER IR TS, Rilx5] &

BITFIY7 hrofizid, EEANEZEEIELE
EEETH2000H), ZOBAMFEREIN TS,
—#ZIZ, B - EYBREOMATIIIREIE 7V OEE) )T
B, ERAFERS L OEHER L - ICERRET
DBRILEFARNEIC L 2 BERTHoRE 2, L
ML, ETNVIIE TN SEILBEREEE O RE ICHEDL H
5T, ZROGERMLFERAT) —2LEL LEH
TERIAMNEALPEEL %222 LR EZOBANES
THEVWHEELE Ve =2a—F WAy NT = ETNVTI,
BEEIDOAN E Nz HHiT—5 L LTERT LI LT, fiu
DAIEIHTHEN 2 HETE L, FFICHEM LB
ZTHAHNEOREORRLS TR THLY &, KE
BB RHIATZ S 2ehb, —a—F iy bT—
7 THHB D LR OB Y O REREDO T EHE 4
DOFR - BT~ OF AP TNE 7,
Za—=F)\VAhy M7 =2 2 FIH LR RS Tk
lZowTid, Bz TREERET LA M) 2w
Za—FNVAy NI—=2IZ X AWM TS vy b U HERE
BB TV A AFHORAE Y 2 TEEHE#HICSBT

20074E 9 A18H%AF. Received September 18, 2007.

TKEE KFR PR L #Ft (Department of Ocean Mechanical Engineering, National Fisheries University)

T BURIY 53K% (corresponding author) : yokota@fish-u.ac.jp



252 ¥H, ¥, HFT

A7 FAOFETFH, Y FOMEVFHAE SN D, KE
TR AN— LW TS v 27 b OMBBEB O FRHH]
R IITHTH 5,

W77y b OBREERLE IR T 2 BRER &
L i, ki, 35, B4R, EOTORERE (W
W, BAK) BILUOFREERELSIENTHL Z LoD
MoTERT, Tz, MBEBEBTEICE, PaLD,
Kil, W4y, BAEEE, BitE, BAKE, [EXANTS
VEIHY, THICHEN L Y FE2EBINT % L FHKED
mMET 2 Eedsbrolt, i, ERTORMOFEAET
BCIERBERESRE LXMER E 2o TV B Y, L
Ladts, MEPHKEET— 7 2 KEH 0 KRE T THEE
Wyarz 3@ <, KBEFTOFREEHRTALY AT A
IRBEL TRV, 22T, AFETIRIAS OBHRL K
SL7-BEEREBE -5 2 Wi 75 7 by 0B
FROTFHERAD. 2B, KEA+ ViRERKLLFEH
EFEEREYEE L 2EAE, EHRECBVTEIIE
5T, INLDT—YDARREMTETE HHEREEZR T2
LThb,

=a—=Fky bR=FET

Za—FNVAy b T =2 OBEIZOWTIZLUTO®@EY T
H5HY,
—MZINBOBBEI—2—5 )V Ay T =21, AN
(E118), miE E2~WN-1) B), BhE (ENE)
POERING, 351, EBEIEEEO L=y 2o
BEdNnb, TITIE, BiBLBILZEFEDOLI=v |
1=y bl RET S, FiBIIBWT, 2=y bijD
WREE %z, BAEREy, LT, BiBOET VI
KX cEbENnG,

Zy= Zw,,k Yavit i

tanh (Bz;) if iFN
yll=
z; if i=N

72150, wali (i-1) BL=y M bBiBL=v b
NOEEDEAR G 2 AR BEWE), 0,31=v }
GOLEWE, BIZY7EA FE% (Wi oS
REET ARG A= ThHE, ERX»5, HBOHS
ICREAWMEZRLAZLICLY, BBOREFFESLS
Zlhbhb, 72, REOWMMEKEH LTI L
&Y, =a—F vty MIIEREEEZ S L TWw5, 28,
WA OHNHFEIR—1~1ThHE26, BREKE (H

JI8) oI IRHIMERE ATV Y, E51C, &
EWMEIIET— 5 THIHMT— 5 d, \TEFNVHETy, D8
=BT 5 L) RROFEH GREW(RHEE) THRESNS ),
B, FERTH RER CEHEWEIAE SN,

w.,,,(h+ l) =wn,~(h) e 7/6‘,3’(141):.—'- aAw‘,-.(h)

Aw«jlt(h+l) == 776;'13)(;-1)&
! Yy —d; ifi=N
6"_ ltaﬂh zw(+|>m;8(+nm if i=N

7272L, 7IdEBRE, ZE— 2V MEE, hidFEE
E#THb, B, LEWEGLDS EXEFAMKLFEZAT
AEIND, ERXE1XOLGLEITITE— 2~ MEICE
OKEHRHTH ), FEPFRLYET L0 mEns
bDTH5b,

A TFRICHW =2—F Vv Ay NT—=2iF, Fig. 1
RS LI, AN, BB, BXU2RBohHE xR
DURBHEEORBE LY VT -2 Thd, 4B, FHEA
1BTHNIE, 20=2—F V3 v MI+457% BB
NEFETAHECHOHMAEXBEEZT, FTFFHBE1IEBLL
THEBRLRRBIN, BREI=y MR DI L HAFHEE
Nhize 22T, HHBZ 2RI L &, kBKD
=y MITEBRETH L Ldbh oz, 2D &

REATSERRICL Y, PREBLEOZ =y M EETEL
720 /= FHBOYF TAEEDER (Wi, We, Ws) 135
BO7uL ABTHRYEL TRESNS, FHEL LTI
MAMRIEEY v HYv, PHE (2BL i) ox=v
¥x4a8 (BFETH), 50 (KREEMIT), FEHHRE%0.002~
0.007 GRAEFETH), 0.08 (EEMT), E— 2 MR
%20.8 (BAFETH), 0.08 (REEMEHT), > /€A FEIL (R
HAREE) DOIIR/NT A — % %0.0004~0.0006 CGHEET
W), 0.2 (KEERNT) CEEEL/e =2—F )2y hOE

Desired output

Input Layer

Hidden Layer Output Layer

Fig. 1 . Four-layer perceptron model
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Fig. 2 . Observation stations of Katada Culture Farm in Ago Bay
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