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—1 Abstract |

Roe Deer has been preserved for 25 years by the local government and the
residents in Jejudo. However, the damage and harm of crops of the residents by Roe
Deer are increasing as well. So, some experts worry about the unstability of
ecosystem in Mt. Halla where Roe Deer live. This paper discuss the suitable number
of Roe Deer population in Jejudo to protect the ecosystem in Mt. Halla and
minimize the damage of residents in Jejudo.

With system dynamics modeling and simulation, the population of Roe Deer at
present is estimated about 2,300. However, the population of Roe Deer stays
‘unstable balance’. So, a little change such as poaching and the increase of wild dogs
may make the balance of ecosystem broken.

According to the result of policy test simulation, we should keep on watching the
poaching and maintain the number of wild dogs at about 100, so that the ecosystem
in Jejudo can be stable. To reduce the moving of Roe Deer to low region, moreover,
we should protect the Mt. Halla which is Roe Deer’s habitat. If we are indifferent
about these efforts, the ecosystem of Roe Deer in Mt. Halla will be ruined.

Key Words : Ecosystem, Unstable Balance, Roe Deer Population
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Asl7] el Al 990s AT U YAS AEHH L
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[22]

Sector 1
Food _in Mt(t) = Food in Mt(t - dt) + (F_growth - F consumption) * dt
INIT Food in Mt = 9500

INFLOWS:

F growth = (F_capacity-Food in Mt)/time for F growth

OUTFLOWS:

F consumption = (Total Roe Deer*FCPD)

Damaged Crops = RD in Jeju*(1/Food per Deer)

Food per Deer = Food in Mt/Total Roe Deer

F_capacity = 12500

F ratio = Food in Mt/F_capacity

FCPD = GRAPH(Food per Deer)

(0.00, 0.00), (0.2, 0.2), (0.4, 0.4), (0.6, 0.6), (0.8, 0.8), (1.00, 1.00), (1.20, 1.00), (1.40,
1.00), (1.60, 1.00), (1.80, 1.00), (2.00, 1.00)

time_for F growth = GRAPH(F_ratio)

(0.00, 20.0), (0.1, 18.9), (0.2, 17.3), (0.3, 15.8), (0.4, 13.9), (0.5, 11.5), (0.6, 8.89), (0.7,
6.13), (0.8, 3.28), (0.9, 1.95), (1, 1.00)

Sector 2

RD in Jeju(t)y = RD in Jejutt - dt) + (JRD birth + Moving down - JRD death -
Moving _up - JJ RD death by WD - poaching 2 - Roadkill 2) * dt

INIT RD in Jeju = 2

INFLOWS:

JRD birth = RD in Jeju*RD birth rate

Moving down = DELAY(Roe Deer in Mt*0.01*MT RD_Moving Pressure,1)
OUTFLOWS:

JRD death = RD in Jeju/ave life time
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Moving_up = DELAY(RD in_Jeju*0.01%]] RD_MP,1)

JJ_RD_death by WD = STEP(WD_2+#JJ_RD_per WD),2000)

poaching

2 = STEP(RD_in_Jeju*0.15),1985)

Roadkill 2 = STEP(40,1998)

Roe Deer in Mt(t) = Roe Deer in Mt(t - dt) + (RD_birth + Moving up - RD death -
Moving _down - Mt RD death by WD - poaching 1 - Roadkill 1) * dt

INIT Roe Deer in Mt = 10

INFLOWS:

RD birth = Roe Deer in Mt*RD birth rate

Moving _up = DELAY(RD in Jeju*0.01*J] RD_MP,1)

OUTFLOWS:

RD death = Roe Deer in Mt/ave life time

Moving _down = DELAY(Roe Deer in Mc*0.01*MT RD__Moving Pressure,1)

Mt RD death by WD = STEP(WD 2*MT RD per WD),2000)

poaching 1 = STEP((Roe Deer in Mt*0.15),1985)

Roadkill 1 = STEP(40,1998)

ave life time = 10

JJ Area = 42

JJ _RD density = RD in_Jeju/JJ Area

MT Area = 15.3

MT RD density = Roe Deer in Mt/MT Area

RD_birth_rate = 0.51

Total Roe Deer = RD_in Jeju+Roe Deer in Mt

JJ_ RD MP = GRAPH(JJ RD per WD)

(0.00, 0.15), (6.00, 0.75), (12.0, 1.35), (18.0, 2.00), (24.0, 3.55), (30.0, 7.05), (36.0, 8.40),
(42.0, 9.05), (48.0, 9.35), (54.0, 9.60), (60.0, 9.70)

JJ RD per WD = GRAPH(JJ RD_ density)

(0.00, 0.18), (6.00, 0.39), (12.0, 0.66), (18.0, 1.11), (24.0, 1.77), (30.0, 3.66), (36.0, 5.01),
(42.0, 5.40), (48.0, 5.64), (54.0, 5.79), (60.0, 5.88)

MT RD per WD = GRAPHMT RD_density)
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(0.00, 0.15), (6.00, 0.3), (12.0, 0.54), (18.0, 0.96), (24.0, 1.44), (30.0, 2.70), (36.0, 4.50),
(42.0, 5.40), (48.0, 5.70), (54.0, 5.85), (60.0, 5.88)

MT RD_ Moving Pressure = GRAPHMT RD density)

(0.00, 0.15), (6.00, 0.75), (12.0, 1.35), (18.0, 2.15), (24.0, 3.50), (30.0, 6.25), (36.0, 8.40),
(42.0, 9.05), (48.0, 9.35), (54.0, 9.60), (60.0, 9.70)

Sector 3
Wild Dogs(t) = Wild Dogs(t - dt) + (WD_birth - WD_death) * dt
INIT Wild Dogs = 2

INFLOWS:

WD _birth = Wild Dogs*WD bt
OUTFLOWS:

WD_death =

Wild Dogs/WD_alt

WD 2 = Wild Dogs

WD _alt = 10

WD _br = 0.25
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