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Abstract

Wintering migratory species of white-fronted geese (Anser albifrons) are common visitor in
South Korea, and this study examined the survivorship of white-fronted geese in the Junam
Reservoir with the application of Population Viability Analysis (PVA) technique. In Junam PVA
analysis was done for the next 50 years using factors of breeding population, sex ratios,
survivorship in the VORTEX program. As a result white-fronted geese will reach to carrying
capacity within 40 years, and population will reach to carrying capacity later when it becomes
smaller. Also with a large initial population white-fronted geese will reach to carrying capacity
earlier. In conclusion, for the next 50 years the white-fronted geese are expected to a long-term
survival with stable condition with survivorship (0.03) and extinction rate (0.0).
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Table 1. Input parameters for Vortex model

Parameter Value Source
Breeding system Monogamous Ruokonen, 2001
Sex ratio at birth (male/females) 1:1 Van Wormer, 1968
Breeding age of females/males (year) 3/3 Warren and Fox, 1992
Proportion of breeding males 1.00 -
Proportion of breeding females 0.80 -
Maximum longevity (year) 25 Staav and Fransson, 2006
Adult survival 0.724 Balmer, 1997
Juvenile survival 0.596 Balmer, 1997
Clutch size 6-7 (4) A e 1981
Carrying capacity 2000 -
Initial population size 922 SH7 5 2007

Table 2. Population of Anser albifrons in Junam reservoir

Year 2001 2002 2003 2004 2005 2006 2007
Population 278 359 107 1,375 760 1,823 1,755
AHRE Faste] AYHSE FolGITHTable 1). 22 2,00028 £ Table 19 ¢JEHSS Ag
AEH 27 FAAMAEA R, 2007)E FFarsto] sto] Vortex ZEIHE 2509 BHE A8 5}o]
1999-2007d FaAFAlo] Eefld 27121719 20074 o] 7 2] 47|87 /A4 Al 2ok
7§ A|<=(Table 2)oll BFg-& FiL & 7TAHY] 4]7] o} 12 A3 AFEL 0.034, BFES 0.0 (Table
2)719] FHH42 VortexS ARE-8te] o &3ka 74 32 Ueputon A0 she ot o] 3
7tel Iz ek TATEe] d|EA] 9] A BAS ETH(Table 4).
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Table 3. Result of Vortex model in 7 years after 2007

Scenario Runs r SD(r) PE

Ni=922/K=2000 250 0.034 0.026 0

r=Population growth rate; SD(r)=standard deviation;
PE=Probability of extinction; Ni=initial population size;
K=carrying capacity

Table 4. Observed population and expected population in 7 years

Year Expected(X) Observed(Y)
1 278 953
2 359 988
3 107 1,023
4 1,375 1,057
5 760 1,091
6 1,823 1,128
7 1¢75% 1,169
Average 922 1,058
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Fig. 1. Relationships between ‘Observed’ and ‘Expected’
with using Vortex model, R? value (0.733) and P-
value (< 0.05)
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Table 5. Result of Vortex model in 50 years after 2007
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Fig. 2. Changes in Population size in 50 years after 2007
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Table 6. Resulrs of Vortex model in different levels of carrying
capacity

Scenario | Year Runs r SD(r) RE

K=1000 50 250 0.034 | 0.028

Scenario Year | Runs r SD(r) PE

K=2000 50 250 0.034 | 0.022

Ni=922/K=2000| 50 250 | 0.034 | 0.022 0

K=3000 50 250 0.034 | 0.021

r=Population growth rate; SD(r)=standard deviation;
PE=Probability of extinction; Ni=initial population size;
K=carrying capacity

r=Population growth rate; SD(r)=Standard deviation;
PE=Probability of extinction; Initial population size=922;
K: carrying capacity=1000, 2000, 3000
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Fig. 3. Effects of carrying capacity on population size. The
carrying capacities are 1000, 2000 and 3000
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Table 7. Resultin Vortex model in different initial population size

Scenario | Year Runs r SD(r) PE
Ni=100 50 250 0.034 0.067 0
Ni=600 50 250 0.034 | 0.026 0

Ni=1200 50 250 0.034 0.021 0

Ni=1800 50 250 0.034 | 0.020 0

r=Population growth rate; SD(r)=Standard deviation;
PE=Probability of extinction; Ni: initial population
size=100,600,1200,1800; K; carrying capacity=2000

2500
2000
@
» 1500 ——Ni=100
c —8— Ni=600
2 —i— Ni=1200
3 1000 —e—Ni=1800
&
SDG /
0
0 10 20 30 40 50

Year

Fig. 4. Effects of initial population size on population size. The
initial population size (Ni) are 100, 600, 1200 and 1800
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