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Objectives

® To estimate the standing stock of kelp for efficient stock management

® To evaluate the ecological functions of kelp community as an

Indicator of anthropogenic stressors associated with riverine nutrient
loading

= \We developed an ecosystem model by coupling a kelp growth model
with a lower trophic-level model for the North Pacific marine ecosystem
(NEMURO; Kishi et al., 2007).



Kelp nutrient uptake
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Growth rate of an individual Kkelp
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Kelp initial biomass

Muroran

Project Monitoring site1000 (2011)

An individual weight: 35 g dry weight ind-!
Density: 60 ind m

Biomass: 2100 g dry weight m



NEMURO + Kelp Growth Model (KGM)
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BOX-NEMURO
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BOX-NEMURO
Model Results



BOX-NEMURO
Model Results vs Observation
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BOX-NEMURO + Kelp Growth Model
Model Results
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BOX-NEMURO
versus
BOX-NEMURO + Kelp Growth Model

Need to couple to three-dimensional physical model



OGCM + Hydrometeological and Runoft Utility Model
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OGCM+HaRUM

Horizontal water temperature & current vector
at surface layer
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Kelp initial biomass and distribution in 3D model
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Project Monitoring site1000 (2011) Distribution

An individual weight: 35 g dry weight ind-! At the bottom below 50 m depth
Density: 60 ind m
Biomass: 2100 g dry weight m



3D modeling results

CASE(O1

Riverine NO3: 45164 molN yr?
Riverine NH4: 7498 moIN yr?
Initial weight: 35 gDW ind-!
Density: 60 ind m~

Initial biomass: 2100 gDW m-2

CASEO(2

Riverine NO3: 451640 molN yr?
Riverine NH4: 74980 molN yr

CASEO(3
Density: 150 ind m2
Initial biomass: 5250 gDW m-?



Conclusions

® \We developed an ecosystem model by coupling a kelp
growth model with 3D NEMURO.

® Though riverine nutrient loads Increased, kelp biomass was
almost same because those did not reach to the bottom
where kelps inhabit.

® \When kelp density increased, the individual weight
decreased due to nutrients deficiency.



