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globals [CLOCK S TR ]
turtles-own [ill-t]

to SETUP
ca
crt POPULATION
set CLOCK 0
ask turtles [
forward random 100
set color lime
set heading random 360
set ill-t 0
if who < Initial-Sick [set color red]
set-plot-y-range 0 POPULATION

set I (count turtles with [color = red])
set S (count turtles with [color = lime])
set R (count turtles with [color = yellow])
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end

to GO
set CLOCK CLOCK + 1
ask turtles [
right random 40
left random 40
ifelse color = red [forward Sick-Mobility] [ifelse color = yellow [forward
Recover-Mobility][forward 1]]
red [set ill-t ill-t + 1]
yellow [set ill-t ill-t + 1]

if color

if color
if ill-t > recover-time [set color yellow]

if ill-t > immune-time [set color lime]

if ill-t > immune-time [set ill-t 0]

if color = red [set [color] of one-of turtles-here in-radius Cootie-Radius

red]

set-current-plot-pen "I"
plot (count turtles with [color = red])
set-current-plot-pen "S"
plot (count turtles with [color = lime])
set-current-plot-pen "R"
plot (count turtles with [color = yellow])
set I (count turtles with [color = red])
set S (count turtles with [color = lime])
set R (count turtles with [color = yellow])
if R = 0 [stop]

]

wait .05

end
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turtles-own

[ sick?

immune?
sick-count
age |

globals
[ months
%infected
%immune

lifespan
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average-offspring
carrying-capacity ]

to setup
ca
set months 0
setup-constants
setup-turtles
update-plot
update-global-variables
end

to setup-turtles
set-default-shape turtles "default”
crt population
[ setxy random-float world-width
random-float world-height
set age random lifespan
set sick-count 0]
ask turtles [
ifelse (random 100 < 10)
[ get-sick ]
[ ifelse (random 100 < (vaccinated * .85) )
[ become-immune ]
[ get-healthy ] ]

]

end

to get-sick
set sick? true
set immune? false
set color red
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end

to get-healthy
set sick? false
set immune? false
set sick-count 0
set color green
end

to become-immune ;; turtle procedure
set sick? false
set sick-count 0
set immune? true
set color white
end

to setup-constants
set lifespan 600
set carrying-capacity 1000
set average-offspring 3
end

to go
set months (months + 1)
get-older
move
infect
recover
reproduce
update-global-variables
update-plot
ask turtles |
if (random 100 < 1)
[ get-sick ]]
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end

to update-global-variables
set %infected (count turtles with [sick?]) / (count turtles) * 100

set %immune (count turtles with [immune?]) / (count turtles) * 100

end

;Turtle counting variables are advanced.
to get-older
ask turtles
[ set age (age + 1)
if sick?

[ set sick-count (sick-count + 1) ]

if age > lifespan
[ die ] ]
end

#Turtles move about at random.
to move
ask turtles
[ rt random-float 100 - random-float 100
fd 1]
end

to infect
ask turtles with [sick?]
[ ask other turtles-here with [ not immune? ]
[ if (random-float 100) < infectiousness
[ get-sick ]]]
end
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to recover
ask turtles with [sick?]
[ if (random sick-count) > (lifespan * (duration / 100))
[ ifelse ((random-float 100) < population-fitness)
[ become-immune ]
[ die ] ]
end

to reproduce
ask turtles with [not sick?]
[ if (count turtles) < carrying-capacity
and (random lifespan) < average-offspring
[ hatch 1
[ set age 1
It 45 fd 1
ifelse (random 100 < (vaccinated * .85) )
[ become-immune ]
[ get-healthy 111 ]
end

to update-plot
set-current-plot "Populations”
set-current-plot-pen "sick"
plot count turtles with [sick?]
set-current-plot-pen "immune"
plot count turtles with [immune?]
set-current-plot-pen "susceptable”
plot count turtles with [not sick? and not immune?]
set-current-plot-pen "total"
plot count turtles

end
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turtles-own
[infected-it?
times-infected-it

]

to setup

ca
setup-patches
setup-agents

update-plots

ask turtle O [ set xcor new-x set ycor new-y ]
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watch turtle O
end

to setup-patches
file-close-all
import-pcolors map-choice
end

to setup-agents
crt number_Al [setup-agent]
ask turtles [
set color blue
set shape "default”
set infected-it? false
set times-infected-it 0

]

ask turtle 0 [set infected-it? true
set color black]
end

to setup-agent
set size 5
while [not on-route?]
[
setxy random world-width random world-height

]

end

to-report on-route?
report (abs (pcolor - red) < 5) or (abs (pcolor - orange) < 5) or
(abs (pcolor - pink) < 5)
end
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to go-home ; agent proc
set pcolor green setup-agent
end

Movement;;

to go
tick

ask turtles
[
pass-the-word
move-forward

]
update-plots

if everyone-infected-it = 100
[stop]

end

to-report everyone-infected-it

report (((count turtles with [ color = black]) / ( count turtles )) *
100)

end

to move-forward
let n O
let p O
let | O

set n neighbors with [on-route?]
ifelse count n = 0 [go-home] [
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set | []

ask patch-left-and-ahead 90 3 [if on-route? [set | lput self I]]
ask patch-right-and-ahead 90 3 [if on-route? [set | Iput self I]]
if (length | = 0) and (0 = random 3) [ set p one-of | ]

ifp=20 [ set p one-of n with [(heading-angle myself) =
0] ]
if p = nobody [ set p one-of n with [(heading-angle myself)
<= 45] ]
if p = nobody [ set p one-of n with [(heading-angle myself)
<= 90] ]
if p = nobody [ set p min-one-of n [heading-angle myself] ]
set heading towards p
forward distance p
]
end

to-report heading-angle [t] ; patch proc
let h O

;set h abs (heading-of t - (towards t + 180) mod 360)
set h (towards t + 180 - [heading] of t) mod 360
if h > 180 [set h 360 - h]
report h
end

to pass-the-word
ask turtles with [infected-it?]
[ ask other turtles-here with [ not infected-it? ]
[ if (random-float 100) < infection_power
[ get-the-ai ] ] ]
end

_23_




to get-the-ai

set infected-it? true

set color black

set times-infected-it times-infected-it + 1
end

implots;;:;

to update-plots
;update-ai-impact
update-ai-diffusion
end

to update-ai-diffusion
set-current-plot "ai Diffusion Over Time"
set-current-plot-pen "%infecting”
plot ( ((count turtles with [ color = black]) / ( count turtles )) *
100 )
end
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< W9t AF249 9| Netlogo ZZ 13 >

turtles-own [ days-sick virusid ]
globals [ num-sick numchicks ]
breed [chickens chicken]

breed [people person]

to setup

ca

ask patches [setup-patches]

create-chickens initial_chickens [
set color white
set shape "bird"
set size 1
let chickenspot one-of patches with [pcolor = yellow]
setxy [pxcor] of chickenspot [pycor] of chickenspot
if who < initial_sick_chickens [
set virusid 100
set color red

]
]

end

to setup-patches
let farmspot one-of patches with [pcolor != yellow]
if distancexy 0 0 < quarantine

[

set pcolor yellow

]

end

to go
do-plot-chickens

ask turtles
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move
die-from-disease
chicken-to-chicken

reproduce
check-wellness
countthings

set num-sick count(turtles with [color = red])
tick
end

to recover
if color = red and
random 100 < recoveryrate

ifelse breed = chickens
[set color white]
[set color black]

]

end

to move
rt random 90
It random 90
ifelse breed = chickens
[
ifelse [pcolor] of patch-ahead 1 = yellow
[
fd 1
] ;;go forward
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rt 180
] else turn around

]

[
ifelse breed = peoplefifelse [pcolor] of patch-ahead 1 = black

[
fd 1

rt 180

[fd 1]

end

to check-survival
if virusid > 0

[
set days-sick days-sick + 1

if days-sick > sickness_length

[

set color black

]

end

to reproduce
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if breed = chickens
[if
random 100 < chicken_reproduction_rate
[
hatch 1
set color white
set virusid 0
]
]

end

to countthings
set numchicks (count (chickens))

end

to chicken-to-chicken

if color = red

and random 100 < chance_of_infection [

if breed = chickens [

if any? chickens-here with [virusid >= 100 and virusid < 220]

[let infector one-of chickens-here with [virusid >= 100 and virusid <
220]

set color red ;

set virusid [virusid] of infector - (mutation_rate) + random (mutation_rate

end

to check-wellness
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ifelse breed = chickens [
ifelse virusid >= 100 or virusid <= 220 |
]
[

set virusid 0
set color white

]

ifelse virusid >= 200 or virusid <= 250 [
]

[set virusid 0

set color white

end

to die-from-disease

if breed = chickens and
color = red and
random 100 < chicken_mortality_rate
[

set color black

]

end
to do-plot-chickens
set-current-plot "Chicken Populations”

set-current-plot-pen "healthy"
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plot (count(chickens with [color = white]))
set-current-plot-pen "sick"
plot (count(chickens with [color = red]))

set-current-plot-pen "die"
plot (count(chickens with [color = black]))

end
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He & 2 A=dojM #3

2008 4¢¥ 3 HE AANA A=
AL)et M=ol yehd Al WA gk
H|E A 58 B AfA] sjEsk

=

H 1 & ogE2{2HE ZHAHE
20081 o] e Al #AH|o|HE &85t AT ATTA FE=
Edolds AANSHAY. Al BAEAS 18] SatScan ZE1
SatScan ZZ 1ol Soj7l= Y e d=g4Le ohed Zrh
- CASsHY @ A / AL}/ case / deaths
- POP3S}Y : A / BAYAL / A5 / case/ deaths
- GEO3}Y : xlO-ﬂ,
Al Z AlEgo]ld Aa Al B ARG ofefjet o] dldEm o] 2008
Al A A 293 dA)star ok
- 159 v, AA, A
- 279 s o), M, &
-39 AF, HE =

<E3> ZpA I Al 2YXE (FHH0lH)

Ir
0,
d

=
o
_VE

24, ohak, 2, Ak

L BS

ik TR o el =% 3% AR
Al /T (poultry) A= A= suceptible cases deaths destroyed
T (latitude) (longitude)

1| &% =4 2003.12.10 51 36°56'22.84"N 127°41'25.81"E 26000 24000 24000 2000
2| =% -4 2003.12.14 ] 36°56'22.84"N 127°41'25.81"E 3480 348 320 3160
3| &% =4 2003.12.16 G 36°56'22.84"N 127°41'25.81"E 15000 1500 1380 13620
4| 5 =4 2003.12.18 23 36°56'22.84"N 127°41'25.81"E 8000 800 736 7264
5| &% =4 2003.12.18 51 36°56'22.84"N 127°41'25.81"E 7700 770 708 6992
6] =9 Ak 2003.12.18 2.2 36°48'54.46"N 127° 6'50.02"E 4758 476 438 4320
7| &% ek 2003.12.18 2 36°48'54.46"N 127° 6'50.02"E 8000 800 736 7264
8| A& Chin 2003.12.20 i 35°51'22.22"N 129°13'29.09"E 10250 1025 943 9307
9| A+ L 2003.12.20 LA 35° 0'57.82"N 126°42'38.73"E 14900 1490 1371 13529
10 &5 2 2003.12.21 2 36°51'19.37"N 127°26'10.00"E 5000 500 460 4540
11| A% AF 2003.12.24 51 35°51'22.22"N 129°13'29.09"E 144000 14400 13248 130752
12| 471 Rkl 2003.12.23 51 37°16'19.18"N 127°26'5.36"E 43000 4300 3956 39044
13[ &4 Aok 2003.12.21 51 36°48'54.46"N 127° 6'50.02"E 20000 2000 1840 18160
14| &2F =5 2003.12.27 (2.8 10) 35°32'1.46"N 129°17'41.50"E 3610 361 332 3278
15| % et 2004. 1. 2 28 36°48'54.46"N 127° 6'50.02"E 8500 850 782 7718
16| 4w St 2004. 1.11 51 35°20"6.03"N 129° 2'13.81"E 18000 1800 1656 16344
17| &+ ek 2004. 1.25 i 36°48'54.46"N 127° 6'50.02"E 23000 2300 2116 20884
18] &4 ok 2004. 2. 4 CXCl) 36°47'23.27"N 127° 0'6.66"E 14700 1470 1352 13348
19| 471 s 2004.3.20 51 37°47"7.03"N 127° 2'45.04'E 22000 2200 2024 19976
20| A& At 2006.11.22 51 35°56'53.83"N 126°57'27.36"E 13200 6000 6000 7200
21 A% A A 2006.10.12 v 52 35°48'12.99"N 126°52'51.19"E 295000 3000 3000 292000
22| &+ ok 2006.12.11 24 36°47'23.27"N 127° 0'6.66"E 9146 1372 1262 7884
23 &+ Her 2007. 3. 7 A 36°48'54.46"N 127° 6'50.02"E 13560 2125 3 13557
24| A7) A 2007. 2. 9 5l 37° 0'28.69"N 127°16'46.84'E 133000 1188 1188 131812
25| A& o4t 2007.11.27 51 35°56'53.83"N 126°57'27.36"E 12000 600 600 11400
260 & Gy 2007. 1.19 51 36°48'54.46"N 127° 6'50.02"E 30000 157 157 0
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<E4> Al 0| & SatScan AlZ&fo|Md ZL}

MOST LIKELY CLUSTER

1.Location IDs included.: LtZF, 24X, YAt
Coordinates / radius... (35.000000 N, 126.000000 E) / 0.00 km
Time frame........... : 2006/10/12 - 2009/12/31
Population.......... 49845
Number of cases...... 307000
Expected cases....... 36025.37
Annual cases / 100000.: 1910506.4
Observed / expected... 8.522
Relative risk........ 12.378
Log likelihood ratio... 434249.526148
Monte Carlo rank..... 1/1000
P-value........ 0.001
Recurrence interval..: 2 years 269 days

SECONDARY CLUSTERS

2.Location IDs included.: O| &, Ot4, &=
Coordinates / radius... (37.000000 N, 127.000000 E) / 0.00 km
Time frame.......... 2007/2/9 - 2009/12/31
Population......... 2504
Number of cases..... 133000
Expected cases....... 76404.26
Annual cases / 100000.: 390258.7
Observed / expected... 1.741
Relative risk......... 1.868
Log likelihood ratio.. 19104.028702
Monte Carlo rank.... 1/1000
P-value............ 0.001

3.Location IDs included.: 704%;, %“&, 2 24, O, XA,
0
Coordinates / radius... (35.000000 N, 129.000000 E) / 212.33 km
Time frame.......... 2007/1/19 - 2009/12/31
Population........ 5363

Number of cases...... 43560

Expected cases....... 24560.00

Annual cases / 100000.: 397629.0
Observed / expected... 1.774

Relative risk........ 1.813

Log likelihood ratio.. 6167.071883
Monte Carlo rank..... 1/1000
P-value......... 0.001

Recurrence interval..: 2 years 269 days
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5> 2008H = AlEHd AH EXtE

WA A o Ay d =% ERid AHS S
(poultry
= Al T ) 9= A= suceptibl cases deaths destroyed
(latitude) (longitude) e

5 HA 2008. 4. 1 54 35°49"48.00"N 126°59"12.00"N 150570 2380 2380 148190
A5 A% 2008. 4. 3 23 35°39'22.00"N 126°45'29.00"N 12500 6000 6000 6500
A& AF 2008. 4. 6 29 35°36'59.00"N 126°48'38.00"N 18000 200 200 17800
A& A5 2008. 4. 7 LA 35°38"46.89"N 126°43'53.59"N 37000 430 430 36570
5 HA 2008. 4. 9 54 35°50"04.64"N 127°00"00.87"N 30900 8 8 30892
HE A A 2008. 4. 9 54 35°51'07.55"N 126°59'28.16"N 10500 15 15 10485
5 A 2008. 4. 9 w7 35°50"05.84"N 126°59'04.28"N 6100 12 12 6088
kil s 2008. 4. 9 w7 35°53'25.66"N 126°38'46.74"N 17775 57 57 17718
A& AA 2008. 4. 9 st 35°51'14.09"N 126°59'30.17"N 11400 60 60 11340
HE A A 2008. 4. 9 54 35°50'24.11"N 126°58'49.99"N 40000 8 8 39992
A& AA 2008. 4.12 51 35°44'42.07"N 127°03'01.14"N 920 395 395 525

= 2008. 4.14 L7 35°26'27.21"N 127°14'16.27"N 9000 2400 2400 6600

B 2008. 4.14 54 36°59'57.15"N 126°53'03.65"N 25716 275 275 25441
G A A 2008. 4.16 = 35°51'568.19"N 126°57'52.54"N 20000 13 13 19987
A& AA 2008. 4.16 51 35°52'17.81"N 126°59'38.28"N 15750 15 15 15735
A& s 2008. 4.17 51 35°34'58.36"N 126°45'24.87"N 22000 66 66 21934
5 A A 2008. 4.19 54 35°47'03.24"N 126°59'07.56"N 35000 240 240 34760
A& 4t 2008. 4.21 54 36°04'48.41"N 127°04'41.63"N 51000 450 450 50550
5 o4t 2008. 4.21 w7 36°05'53.19"N 127°00'37.19"N 10000 2500 2500 7500
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