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Background

m “Oceanography Is moving toward the
construction of operational observing system
In coastal regions.” (McWilliams, 2008: Dyn.
Atmos. Oceans)

= “In the past sustained systematic observation
programs have been extremely rare but now
high profile Ocean and Coastal Observatories
are technically feasible and are beginning to
be established.” (Proctor and Howarth, 2009:
J. Mar. Syst.)
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Motivation

m Sustainable observation in coastal region are
crucial

m Satellite Remote Sensing/Marine-GIS are
useful tools

m Data assimilation/modeling for forecast are
necessary

m Integrated fisheries information system are
required for sustainable fisheries and
aquaculture
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“Hakodate Marine Bio-Cluster Project”

NHEME
Cozisitzll EnlVifar
Viapiltierinle) /Faoree

Regional Innovation Cluster Program (Global Type)
the Grant-in-Aid for University and Society Collaboration from
MEXT
Sept. 2009 — March 2014 (5 years)



“Hakodate Marine Bio Industrial-Cluster
Project”
Theme 1: Monitoring and Forecasting

Sept. 2009 — March 2014
Hokkaido

«—— Study Area

- productive coastal

water (Oyashio and

Tsugaru Warm Current)
- aquaculture sites
(Scallop and Kelp)

- valuable coastal fishing

grounds
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Satellite chlorophyll-a image (MODIS/Aqgua)
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Satellite chlorophyll-a image (MODIS/Aqgua)
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Challenge (F

s Development of spatial modeling for
scallop and kelp using satellite remote
sensing and marine-GIS

m Development of potential fishing zone
(PFZ) modeling for squid using satellite
remote sensing and marine-GIS

m Development of integrated coastal
fisheries information system with 4-D
VAR data assimilation model
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Societal benefits and application

Short-term nowcast/forecast :
>Scallop and kelp aquaculture
Detect aguaculture suitable sites
-> mitigate damage and quality loss
>Coastal squid fisheries
Detect of pin-point PFZ and distribute the information of PFZ
-=> reduce CO, emission and save energy

Middle and long-term outlook/prediction:
>Scallop and kelp aquaculture
Detect growth rate and production amount

->increase income/cost balance and support adaptive
management (protect overworking)

>Coastal squid fisheries
Detect potential stock

-> Increase income/cost balance and support adaptive
management
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Integrated Coastal Fisheries Information System

Sub Theme 1 (Hokkaido Univ.):SB-1
Development of Fisheries Oceanographic GIS including
satellite and In situ data

Sub Theme 2 (Hakodate Future Univ.):SB-2
Development of Ubiquitous Buoy and its operation for data
assimilation

Sub Theme 3 (Hakodate Future Univ./Hokkaido Univ.):SB-3
Development of Ubiquitous terminal for visualization

Sub Theme 4 (Kyoto Univ./Hokkaido Univ.):SB-4
Development of Ocean Environment forecast model with 4-D
VAR
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Development of Control
Board Print Unit

m [arget: Mass production
= Apply FOMA telecommunication module
= Develop small and high gain FOMA antenna

O

FOMA Ubiquitous Module Developed FOMA Antenna
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= Development of Water
Temperature Board Print Unit

m [arget:Long-term Use
= Changing battery
mCR1220 % 1 (40mAh)->LR44 x 2(120mAh)
= Max. 20mAh /year-> 6 years
= External providing power

Ordinal Print Unit and New Print Unit
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Set Up and Deployment
Cheap and easy



http://www.hakodate-marine-bio.com/




A e |
PR TR E R R
WENAEE Y YA
AL LS ELE
4 AR wuuN AN
AN RN YA
L EEEEER

21 =02=14=21:16

bl..n.-.
LI L |
Filypk p
i LI ]
Ar b adgdbddbcd @y
g2 44dEdadr
.r?_...n._.__._.....-..rr___.ﬂ.n 4
F¥ e gk by ddr® g
AM At ol odos iy y4d -.__t
._.._.q......_...i_....nh__.___rrﬁﬁn
hrnn..-..i.fn.ﬁt.i.fitnrﬁ__..ui-w
it ¥ 2 PR LA
kp kRt A g TN
Fppga dAqy TN F-k w FE 43 FFY .
-_v.-___”.._n.__...-.-.t-.
.‘.t.r.r"_._uﬂ.?.-l.h_'
PR S R IEE
FE ¥ qgadd4a4
W WA a4
v EIE| 4
..._..-..__...,___....4._
R ERALE 1
A RThTES
alaangu g
LR I S

Bay
22 FEB 2008

20

.-f. .
'

~ Funka

42.8M




V_!_:IJ-;"""'r_é_aér_vgl_B'C‘i-t-y_

)

140.0 141.0
lzngitude



http://www.hakodate-marine-bio.com/

hakodate-marine-hio. com

Assimilation Result of SST

Temperature at 2 m

(2008/2/6)
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Goal

Suitable sites for scallop aquaculture

Suitable model construction

Objectives Attributes
Sea surface
0.40 temperature
Chlorophyll

0.30 ¢

0.60 [ Environmental < 020 [ Secchi disk depth

facilities

0.10 & Bathymetry
0.46 |« Distance to town
. |
W=  Socio- o 031 |— Distance to pier
infrastructural |
023 |« Distance to land-based

—

oo+ e
e

Final model

MCE-Weighted Linear
Combination

b
w
C9o

w; = weight, 2w, = 1,

r; = the attribute transformed into score (1-8)
The most preferred alternative is the maximum V(xi) value






Global Warming — Prediction model

arine-hio. cam

o A, 5

hakodat
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w Scenario
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(Saitoh et al., 2010)
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Prototype Web-GIS (SB-1)

m Base Map
m Bathymetry

m In situ observation data (Buoy, VHF/HF
Ocean Radar)

m Satellite Observation data
m Forecast data
m Fisheries data (Suitable sites)


http://www.hakodate-marine-bio.com/

hakodate-marine-hio. com DeS i g n fo r ‘i PAD

IPad =

330

IR e

[0

— " [ J w " "4

S convons s =
ORI 17 PR . tr B ‘}'*’: ‘; l
RN PR ghe

Pkt ru rinve- Do ciim

R (/s
(RF—*iA

!

1 o 7. - - o a4 .,
IR 2010110726 31) = AR p—

> K
= e T LN ) 1 . . ‘ .
o OB N i T o s e e s o Wi e e
= .

79% =)

B 10 100
- 100 188
- 180 j00
- 100 - 800
- 00 Lk

Powiain g

esri

Easy to touch and click



http://www.hakodate-marine-bio.com/

- C






Time series
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DMSP/OLS night-light image
Hakodate

/ Squid Fishing Vessels
Squid Fishing Vessels \






Chlorophyll-a image (daily)



Chlorophyll-a image (composite)



Current

Temperature

Salinity

3 layers : 2, 22.5, 50.25 m



Temperature(2m)
Present



Temperature(2m)
1 Day after



Temperature(2m)
2 Day after



Scallop permitted area
Scallop suitable site
Kelp suitable site
Gagome suitable site



Scallop Suitable Site



Kelp Suitable Site



weesien Eyture Development

m Improve coupled ecosystem and physical
models

m Validate model and assimilate VHF/HF ocean
radar data to model

m Operate In real-time/near real-time

= Employ relatively high resolution ocean color
sensors GOCI/COMS(KORDI: 500m) in 2010
and SGLI/GCOM-C(JAXA: 250m) from 2014

m Develop ecological-economic model
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Validation and data assimilation

VHF Radar
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" Ecological modeling

Phytoplankton (Small size)

NEMURO.Scallop

- Culturing Capacity

- Feed Account Balance
(Kishi et al., unpublished)
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m This Is the new challenges in the field of
coastal fisheries information systems
and services

m This developing systems has capability
of analyzing the marine environment in
3D, prediction and validation of
oceanographic parameters

m This system can disseminate of new
Information products to the user
community In real or near-real time.
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Thank you for your attention!
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