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Model Analysis on the Ecosystem Restoration Policy (11):
Extensions and Relaxations of the Model of
King Crabs in the Imijin River, Korea
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—] Abstract |
This paper deals with the extension of and discussion on the System Dynamics

model (Jeong & Jeon, 2005) of river crabs in Korea. The previous model has been
elaborated to empirically search for the optimal restoration and harvest rates of
crabs in the Imjin River, on the basis of theoretical models of population dynamics
in the field of bio-mathematics and environmental economics. In this paper, the
authors tries to couple a series of new feedback loops related to density restrictions
and cannibalistic behaviors with a stage-structured model of the crab ecosystem, and
also to endogenize the parameter of baby crabs’ survival that is caused by water
quality improvement and income increase. Through these extensions and
relaxations, the authors are able to argue about the strategic decision of the optimal
rates additional considerations as well as the properties of the integrated system

that was not covered in the previous paper.
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[ 22 : System Equations ]

L Crab 1(t) = L Crab 1t - dt) + (F babies + F release - F mature - F death 1 -

F density restrict 1 - F_cannibal) * dt
INIT L Crab 1 = 0
F babies = P _survive S1*F birth
F release = P _release rate
F mature = P survive B2*L Crab 1/2.3
F death 1 = (1-P survive B2)*L Crab 1/2.5
F density restrict 1 = P_density 1*(L Crab 172)

F cannibal = P_cannibal*I. Crab 1*L Crab 2

L Crab 2(t) = L Crab 2(t - dt) + (F mature - F catch - F death 2 - F density_restrict 2)

* dt
INIT L Crab 2 = 0
F mature = P survive B2*L Crab 1/2.5
F catch = P_catch C*L Crab 2
F death 2 = P _death 2*¥1 Crab 2/3

F density restricc 2 = P _density 2*(. Crab 272)

L Inventory(t) = L Inventory(t - dt) + (F supply - F_shipment) * dt

INIT L Inventory = O
F supply = F_catch

F shipment = F_demand

L NPV of Asset(t) = L NPV of Asset(t - dt) + (F asset) * dt

INIT L NPV of Asset = 0

F asset = F_annual net benefit/((14+P Interest Rate) ™ (TIME))

L Price(t) = L Price(t - dty + (F price) * de
INIT L Price = 25000
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F price = P price_elasticity*(D_Inv-L_Inventory)

D Inv = SMTHI( Inventory,l)

F annual net benefit = F crab_revenue-F yield cost-F release cost

F birth = P_birth B1*L Crab 2

F crab revenue = 1 Price*F shipment

F demand = 32%(1-1 Price/30000)

F release cost = P_UC release*F release

F yield cost = P UC yield*F catch

L total crabs = L Crab 1+L Crab 2

P birth Bl = 450000/2%DT

P cannibal = 0.0005

P cacch € = 0.3

P death 2 = 0.7

P density 1 = 0.0012

P density 2 = 0.0003

P Interest Rate = 0.04

P price elasticity = 1120

P release rate = 100000*DT

P survive B2 = 0.25

P sarvive $1 = 0.0009

P UC release = 0.3

P UC yield = GRAPH(L Crab 2)

(0.00, 7950), (30.0, 5650), (60.0, 3950), (90.0, 2600), (120, 1850), (150, 1350), (180, 1000),
(210, 700), (240, 500), (270, 400), (300, 400)
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