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Selecting and Assessing Vulnerable Zones of Snow Damage in
Urban Areas

- the case of City of Busan

ABSTRACT

Recent huge losses of both life and property have occurred by unexpected natural disasters. We studied snow damages, an important
natural disaster issue because it happens more frequently in recent years. This study tries to select vulnerable areas of snowfall in
advance and then establish climate change adaptation policy for minimizing unexpected snowfall damage. Busan, where is our study
area, has hilly in downtown areas so that topography characteristics of the roads such as slope, elevation and aspect are vulnerable to
snowfall. The sudden snowfall in Busan causes traffic jam and causes some schools in hilly to close some schools. At this moment, the
adaptation policy has to be established for infrastructure (such as roads) in advance, because prediction of anomaly climate due to global
warming is so difficult beside the damage of natural disaster is huge. Therefore, the purpose of this study is contribute to selecting and
assessing vulnerable zones of snow damage focusing topography characteristics of the roads and then evaluating the degree of risk of
vulnerable zones.
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i

Aol theto] ¢-efd Zloftt. tigo] ko] o] Sl=
Yeflol] Zrker} ok 71 91Rde vz 2 Flojok Rt =9
HAR T A ek Aol Bt e oAIE 2o}
T Ak vl ‘e gAY AFsAF 8=
2E A= Y 1 B2 72 B AP ALEE HAgke
7k RS BAoR hl Jle TER| Al TR
W&, o FHEA HIES Al A 1A Al Sle
Ak SE7IEe R Agslelrh wAle) FAERs} ANEe
E 93 7o R TR TR T|Fe oAM=
BAERIA)S) A5 AL 60anH), Fo) SIS 14%
= AlgkskaL gk

e B A AR SAERCGHDE TR o F
A S 4%E IRV E ARSI L ol FAREA
of =AI) SR 75 AR AAEE iR ERES
TAEERE Aduo] Qlar ) TR QIgE Ay vjsfA] o]
IAH $IRgF FA =R B AR ERo]7] wiolth

Fig. 12 SEA 14%E 7102 AR|de] =27} =I5
W(Raster Data)S Reclassify(14%%3:1, 14%0°]3}0)3)1,
Raster Calculatore] “*” F3}7] IS AMg3te] HAalgeIA|
T8 e ey doleiel EA4gh djolr) 18 1el)A] wEY
o7 BHE o] =2rt X3 A9 BT 14%E
Zafeh Fitoln, 1 RxE AR Fike] Tl JkAjskaL

e TEH ) FUS FHOR BIsT Yes W T 5

o

te b

=

gl

sick
32 ¥R HU 2N
werlo] AYSfs W GS vk AATEE L8 F5

Vol.33 No3 May 2013 1079



Fig. 2. spacial analysis of the roads(aspect, elevation)
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Table 1. The results of the overlay analysis

No. gu dong facilities inducing population concentration(School-based)
1 Buk-gu Mandeok 1-dong Elementary school(3 places), Middle school(1 places), High school(1 place)
2 Buk-gu Mandeok 3-dong Elementary school(2 places), Middle school(1 places)
3 Buk-gu Deokcheon 3-dong Elementary school(1 places)
4 Buk-gu Gupo 1-dong Ele‘ment.ary school(1 places), Middle school(1 places), High school(1 places),
University(1 places)
5 Yeonje-gu Geoje 2-dong Elementary school(1 places), Middle school(1 places)
6 Dongnae-gu Sajik 2-dong Elementary school(2 places), Middle school(1 places), High school(3 places)
7 Dongnae-gu Oncheon 3-dong Elementary school(3 places), Middle school(2 places)
8 Geumjeong-gu Bugok 4-dong Middle school(1 places), High school(1 place)
9 Geumjeong-gu Bugok 3-dong Elementary school(2 places), Middle school(2 places), High school(3 places)
10 Geumjeong-gu Geumsa-dong Elementary school(1 places), Middle school(1 places)
11 Haeundae-gu Bansong 2-dong Elementary school(2 places), Middle school(2 places)
12 Haeundae-gu Jwa 2-dong Elementary school(3 places), Middle school(2 places), High school(1 places)
13 Haeundae-gu Jwa 3-dong Elementary school(2 places), Middle school(2 places), High school(1 places)
14 Suyeong-gu Millak-dong Elementary school(2 places)
15 Yeonje-gu Yeonsan 8-dong Ele'ment.ary school(3 places), Middle school(1 places), High school(2 places),
University(1 places)
16 Jin-gu Yangjeong 2-dong Ele'ment.ary school(2 places), Middle school(1 places), High school(2 places),
University(2 places)
17 Yeonje-gu Yeonsan 3-dong Elementary school(1 places)
18 Jin-gu Gaya 3-dong Ele‘ment.ary school(2 places), Middle school(1 places), High school(1 places),
University(1 places)
19 Sasang-gu Jurye 3-dong Elementary school(1 places), Middle school(2 places), University(2 places)
20 Sasang-gu Hakjang-dong Elementary school(2 places), Middle School(1 places), High School(1 places)
21 Sasang-gu Eomgung-dong Elementary school(3 places), Middle school(1 places)
22 Saha-gu Goejeong 4-dong Elementary school(1 places), Middle school(1 places)
23 Saha-gu Dadae 2-dong Elementary school(2 places), Middle school(2 places)
24 Saha-gu Jangnim 2-dong Elementary school(2 places), Middle school(1 places)
25 Saha-gu Dadae 1-dong Elementary school(4 places), Middle school(2 places), High school(1 places)
26 Saha-gu Jangnim 1-dong Elementary school(1 places), High school(1 places)
27 Seo-gu Nambumin 2-dong Middle school(1 places)
28 Saha-gu Gamcheon 1-dong Elementary school(3 places), Middle school(3 places), High school(3 places)
29 Seo-gu Nambumin 1-dong Elementary school(1 places)
30 Seo-gu Ami-dong Middle school(1 places)
31 Seo-gu Seodaesin 3-dong Elementary school(1 places) High school(2 places)
32 Dong-gu Choryang 2-dong
3 Yeongdo-gu Dongsam 1-dong Ele.ment-ary school(4 places), Middle school(4 places), High school(3 places),
University(1 places)
34 Yeongdo-gu Cheonghak 2-dong Elementary school(1 places)
35 Yeongdo-gu Bongnae 2-dong Elementary school(1 places)
36 Yeongdo-gu Dongsam 2-dong Elementary school(1 places), High school(1 places)
37 Nam-gu Yongdang-dong Ele.ment.ary school(1 places), Middle school(1 places), High school(1 places),
University(1 places)
38 Nam-gu Munhyeon 3-dong High school(1 places)
39 Jin-gu Danggam 4-dong Elementary school(2 places), High School(1 places)
40 Sasang-gu Gwaebeop-dong Elementary school(2 places), Middle school(1 places), University(1 places)
4l Sasang-gu Jurye 2-dong Elementary school(2 places), Middle school(1 places), High School(1 places),

University(2 places)
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Table 2. Factors affecting snowfall
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Table 4. Description of assessment factors

factors description of factors

Different degree of risk, depending on topogra-

natural . i
phical characteristics of roads located

Existing snow damage the affected areas are

ast damage .
P £ | more likely recurrence

+ Densely populated areas have potential to cause
the damage such as paralyzed traffic and car
accidents.

Snow damage is expected to be greater in the
area where is located the facility causing floating
population

social

Degree of risk is different depending on the type
L of road and degree of aging
facilities Amount of snow removal material stocked,

— location and retaining equipments is important

Snow damage can be reduced through regional
administration| mitigation efforts, preparedness and recovery
measures.

1) Pusan Disaster and Safety Countermeasures Headquarters. (2005,
2010). “Natural Disaster Relief in Winter”

2) Seoul Development Institute, 2006. “Development of the Regional
Safety Assesment Model in Seoul.”

Table 3. Assessment factors of vulnerable areas

factors description
slope average slope(%)
natural aspect average of north facet(%)
elevation average elevation(m)
. pop. density people/km’
social —
facilities the number of person
box ft
. SMOWDOX 7Or the number of snowbox(EA)
adaptation removal

gov. employees the number of gov. employees
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factors description of data collection
slope Calculate average slope (GIS, Spatial analysis)
aspect Calculate the ratio of eh northbound
P (GIS, Spatial analysis)
clevation Calculate the average elevation
(GIS, Spatial analysis)
pop. density | Refer to “2009 Statistical Yearbook™
facilities examine the total number of students in each schools
Refer to “2010 Busan the winter natural disasters
snowbox

comprehensive measures”

Investigate the number of civil servants by 213

ov. employees s
g Py administration dong, Busan
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Table 5. Standardization

natural factor social factor adaptation factor
Id. dong slope aspect elevation pop. density facilities snowbox gov.employees
Z T Z T Z T Z T Z T Z T Z T

1 Mandeok 1-dong 0.64 | 56.43 | 0.84 | 5836 | 1.53 | 65.27 | -0.25 | 47.50 | -0.25 | 47.49 | 0.16 | 51.56 | -0.32 | 46.84
2 Mandeok 3-dong 2.02 | 70.18 | 1.53 | 65.27 | 3.14 | 81.36 | 0.17 | 51.74 | -0.39 | 46.12 | 0.67 | 56.71 | -0.68 | 43.24
3 Deokcheon 3-dong 1.51 | 65.09 | 1.89 | 68.90 | 091 | 59.08 | 0.42 | 54.24 | -0.80 | 41.95 | -0.80 | 42.00 | 0.40 | 54.04
4 Gupo 1-dong -0.64 | 43.61 | 1.07 | 60.65 | -0.54 | 44.59 | 0.11 | 51.10 | -0.53 | 44.74 | -0.29 | 47.15 | -1.04 | 39.63
5 Geoje 2-dong -0.40 | 4597 | 032 | 53.23 | -0.47 | 45.29 | -0.57 | 44.33 | -0.59 | 44.10 | 0.23 | 52.30 | 0.40 | 54.04
6 Sajik 2-dong 0.35 | 53.47 | -1.09 | 39.13 | 0.80 | 58.04 | 0.34 | 53.41 | 0.27 | 52.65 | 0.08 | 50.83 | 0.04 | 50.44
7 Oncheon 3-dong -0.87 | 41.29 | -1.16 | 38.37 | -0.29 | 47.07 | 1.33 | 63.26 | -0.12 | 48.83 | -0.29 | 47.15 | 1.48 | 64.85
8 Bugok 4-dong -1.16 | 3843 | 0.05 | 50.45 | -1.07 | 39.33 | 1.92 | 69.16 | -0.57 | 44.25 | -0.95 | 40.53 | -1.04 | 39.63
9 Bugok 3-dong 0.18 | 51.84 | -0.45 | 4551 | 0.15 | 51.53 | -1.52 | 34.81 | 0.26 | 52.64 | -0.87 | 41.26 | -0.32 | 46.84
10 Geumsa-dong 0.18 | 51.84 | -0.45 | 4551 | 0.15 | 51.53 | -1.56 | 34.45 | -0.78 | 42.25 | -0.95 | 40.53 | 1.84 | 68.45
11 Bansong 2-dong 0.53 | 5526 | -0.90 | 40.95 | -0.10 | 49.05 | -0.77 | 42.33 | -0.37 | 46.31 | 0.45 | 54.50 | 2.20 | 72.05
12 Jwa 2-dong -0.79 | 42.10 | -0.74 | 42.62 | 0.89 | 58.93 | -0.90 | 40.99 | 031 | 53.11 | 1.99 | 69.95 | 0.76 | 57.64
13 Jwa 3-dong -0.59 | 44.12 | -0.35 | 46.54 | -0.51 | 4493 | 191 | 69.12 | 0.02 | 50.17 | -0.58 | 44.21 | 0.04 | 50.44
14 Millak-dong -2.08 | 29.19 | -1.32 | 36.77 | -1.21 | 37.88 | 0.33 | 53.27 | -0.67 | 43.28 | -0.14 | 48.62 | 0.40 | 54.04
15 Yeonsan 8-dong -1.85 | 31.52 | -1.05 | 39.50 | -1.47 | 3531 | 0.68 | 56.76 | 0.23 | 52.27 | -0.58 | 44.21 | -0.68 | 43.24
16 | Yangjeong2-dong | -1.80 | 31.99 | 1.11 | 61.11 | -0.98 | 40.24 | 0.72 | 57.21 | -0.13 | 48.72 | -0.65 | 43.47 | 0.04 | 50.44
17 Yeonsan 3-dong -1.11 | 38.87 | 2.58 | 75.83 | -0.67 | 43.28 | 1.36 | 63.61 | -0.80 | 41.97 | -0.21 | 47.88 | -0.68 | 43.24
18 Gaya 3-dong 1.69 | 66.93 | 0.67 | 56.69 | 1.47 | 64.72 | -0.74 | 42.60 | 2.44 | 74.44 | -0.36 | 46.41 | -0.68 | 43.24
19 Jurye 3-dong 021 | 5213 | 095 | 59.54 | 099 | 59.88 | -0.34 | 46.56 | -0.42 | 45.82 | 3.10 | 80.98 | -0.68 | 43.24
20 Hakjang-dong 048 | 5483 | 2.14 | 71.43 | -0.12 | 48.77 | -1.35 | 36.54 | -0.29 | 47.10 | 1.70 | 67.00 | 1.12 | 61.24
21 Eomgung-dong 036 | 53.63 | 038 | 53.83 | 0.60 | 5598 | -1.41 | 35.86 | -0.22 | 47.79 | 1.85 | 68.47 | 0.04 | 50.44
22 Goejeong 4-dong 094 | 59.41 | 0.04 | 50.41 | 099 | 59.86 | 1.13 | 61.27 | -0.67 | 43.26 | -0.58 | 44.21 | -1.04 | 39.63
23 Dadae 2-dong 0.10 | 51.04 | -0.36 | 46.36 | -0.45 | 45.46 | -0.05 | 49.51 | -0.29 | 47.12 | -0.06 | 49.35 | 1.48 | 64.85
24 Jangnim 2-dong -0.07 | 49.28 | -1.12 | 38.81 | -1.01 | 3991 | 0.20 | 52.02 | -0.43 | 45.70 | 0.08 | 50.83 | 0.40 | 54.04
25 Dadae 1-dong 0.28 | 52.79 | -0.07 | 49.32 | -0.63 | 43.72 | -0.38 | 46.16 | 0.32 | 53.17 | -0.06 | 49.35 | 2.56 | 75.65
26 Jangnim 1-dong -0.81 | 41.92 | -0.52 | 44.78 | -1.03 | 39.68 | -0.92 | 40.80 | -0.65 | 43.51 | -0.36 | 46.41 | -0.32 | 46.84
27 | Nambumin 2-dong | -0.82 | 41.81 | -0.18 | 48.20 | -0.99 | 40.07 | 1.55 | 65.45 | -0.79 | 42.09 | -0.43 | 45.68 | 0.40 | 54.04
28 | Gamcheon 1-dong 1.74 | 67.37 | -1.11 | 38.88 | 0.35 | 53.54 | -0.15 | 48.53 | 0.41 | 54.09 | -0.43 | 45.68 | -0.32 | 46.84
29 | Nambumin 1-dong 0.36 | 53.58 | -1.05 | 39.47 | -0.57 | 4434 | 0.94 | 59.43 | -0.79 | 42.10 | -0.87 | 41.26 | -0.68 | 43.24
30 Ami-dong 0.28 | 52.80 | -0.35 | 46.50 | -0.36 | 46.41 | 0.55 | 55.48 | 2.44 | 74.43 | -0.06 | 49.35 | -0.32 | 46.84
31 Seodaesin 3-dong 0.64 | 56.43 | 0.84 | 5836 | 1.53 | 65.27 | -1.06 | 39.38 | -0.47 | 4528 | -0.73 | 42.74 | -1.04 | 39.63
32 Choryang 2-dong 2.02 | 70.18 | 1.53 | 65.27 | 3.14 | 81.36 | 1.03 | 60.28 | -0.89 | 41.13 | 0.38 | 53.77 | -0.68 | 43.24
33 Dongsam 1-dong 1.51 | 65.09 | 1.89 | 6890 | 091 | 59.08 | -0.47 | 4533 | 0.79 | 5793 | 0.52 | 5524 | 1.84 | 68.45
34| Cheonghak 2-dong -0.64 | 43.61 | 1.07 | 60.65 | -0.54 | 44.59 | 032 | 53.22 | -0.73 | 42.74 | -0.06 | 49.35 | 0.40 | 54.04
35 Bongnae 2-dong -0.40 | 4597 | 032 | 53.23 | -0.47 | 45.29 | 0.64 | 56.44 | -0.82 | 41.80 | -0.95 | 40.53 | -1.04 | 39.63
36 Dongsam 2-dong 0.35 | 53.47 | -1.09 | 39.13 | 0.80 | 58.04 | -1.65 | 33.46 | 0.29 | 52.92 | -0.95 | 40.53 | -1.40 | 36.03
37 Yongdang-dong -0.87 | 41.29 | -1.16 | 38.37 | -0.29 | 47.07 | -1.43 | 35.71 | 3.17 | 81.73 | -0.73 | 42.74 | -1.40 | 36.03
38 | Munhyeon 3-dong | -1.16 | 3843 | 0.05 | 50.45 | -1.07 | 39.33 | 0.89 | 58.88 | -0.75 | 42.54 | -0.73 | 42.74 | -1.04 | 39.63
39 Danggam 4-dong 0.18 | 51.84 | -0.45 | 45.51 | 0.15 | 51.53 | 0.78 | 57.85 | -0.29 | 47.06 | -0.36 | 46.41 | -0.68 | 43.24
40 Gwaebeop-dong 0.18 | 51.84 | -0.45 | 45.51 | 0.15 | 51.53 | -0.85 | 41.54 | 0.99 | 59.88 | -0.21 | 47.88 | 0.04 | 50.44
41 Jurye 2-dong 0.53 | 5526 | -0.90 | 40.95 | -0.10 | 49.05 | -0.96 | 40.39 | 2.55 | 75.51 | 3.02 | 80.24 | 0.04 | 50.44
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Table 7. Weight of assessment factors

level 1. factors level 2. factors weight
Slope 0.674 0.418

1};1:;?5:51 0.620 Elevation 0.143 | 0089
Aspect 0.183 0.113

Social 0.184 pop. density 0.462 0.085
Factors Facilities 0.538 0.099
Adaptation 0.196 Sandbox 0.692 0.136
Factors gov. employees 0.308 0.060
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Table 8. Risk assessment results for vulnerable areas

Id priority name risk index
2 1 Mandeok 3-dong 43.00
17 2 Yeonsan 3-dong 40.79
3 3 Deokcheon 3-dong 39.83
36 4 Dongsam 2-dong 39.06
27 5 Nambumin 2-dong 37.95
39 6 Danggam 4-dong 36.97
30 7 Ami-dong 36.15
18 8 Gaya 3-dong 35.94
1 9 Mandeok 2-dong 35.08
29 10 Nambumin 1-dong 32.47
41 11 Jurye 2-dong 32.44
6 12 Sajik 2-dong 32.20
35 13 Bongnae 2-dong 31.92
22 14 Goejeong 4-dong 31.70
21 15 Eomgung-dong 31.52
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Fig. 6. Risk index of vulnerable areas
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Table 9. Natural factors of Mandeok 1-dong
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Table 10. Natural factors of Yeonsan 3-dong

riori . .
pNo 2ty spacial analysis road photos
.
2
]
® =
<
il
-
il [N}
_ e
%
8
2173
Q
-
e .
L o
u 2
A -
(=}
o -
@ =]
§ =
g

Vol.33 No3 May 2013 1085



=4j0] MajHepe} 44 9 SRE Wohe] wa

A1) % 3 WA e Aolo = WelE} wise $38 7Pn
9Jt}. Fig. 6& Table 8& 7[¥ko 2 3fo] 9% 7} Ax}o
S92 AAE-FH(Natural Breaks, Jenks)S o]835}e] 53kl
=2sgk Zlotk.

Table 9, Table 102 9= A5} 71 322 5 A|e]| ths}e]
GIS &4 9 e ARLS Al Zloth 7 A He iy
ERo] APt Feldial 54 AFEL AES oSl 1A
A ofehe et Bk IR FaL 25
2 sk} AL 2lo] Bf A|9el] Blsf At o= Felt
o Follrk ATk} A1) o] € 2011 19 490e]] Th] gt
A steln] tpAole) 2 o] o] 3 ek el
W Ao RE 2} 234 ojslz FAdo] Uitk v
gt & £Hs 2 ¥ 2o E Hrkdck

1A CIRTA

5. 22 % ZAmet

=S e S18) A4 89, *}54 A agl, A8 89l
S Wk Q7 FEE Al TAlE ARSl7INbAd Y

f

£ AqdiMe o 715ist AV 5
5]

i

O

o] vhs- F-a3h 1 750 vl B9 2 EAS Zefep
Ak FPAR) R A W T8 A} o] BEs

H

o] el BAL AL, & T AFH SAE0] I FoRE
TER 5] ok o AHE vt A0 BIA|
=Ao]] gk a1z glo] 7540l o] 2] Sk Ho] ARtk

L A 200 SRe] Rk AR FolE AuE
LI} o] HAF STl itk o= FRREAE T opd
ZAe] BIAI7E 2 = glaE oAnstaL EAlel AafulsiAzt
2F 3 A S AT diSte] dao] dirES
ofm|git

APl AL F4 A3 7197 SlEiMe A
FeRIeRdy 9 SiRie W} Asslolo} Pk ¥ e A
Qﬂ]LH _1,:37]. S_H;‘(]t:sl- x]zﬂx# E/H(ﬁ/x}_,__) Hk Iz % Z}Jog
Al BA G YL A Ao s o
xq—% g A )zAER B89 5 gwS Skl

Tl Tisk Bgeto 2= A, A vhsA g

A 01: Adg FPHoR 2T AW vt ﬁ%
AA B 5 gk Aotk of= WAtele] 31t Fjol L
RS Apgn] g AR | ik A)Rke Aokt = 9
71815 AEdit S, §9= w7 ofs HE 714
WAAZ L sgA ] APREAFY R 7REAV el gk gH] Al
FTARJ] AR = A ] A} QB

s EE

2

—

o

%oa‘l‘/\)\

1086 Journal of the Korean Society of Civil Engineers

AT - RaelA] A

o~
A
2
o
ofN
>,
o
fu

EUEL

e AE 5 A 71z wedslo] Aol el AL
Ai} 7pe] APl S 4 Q1S Zolck Bl AP
o= e te Aoz EalgkelA|Rle] Fukae] A
-l Bk A o kae) W) 7, w5
A% 5e TPk Qe AFRRIA B B Aok Yo
Zdo) o)gk Aspmt opeh mAle] AL #g st
AL104] A A15ARE 8 Aol AR S8 Ble
# EAAEES] A 9 W] o Folxiol & ol w
o= A&7Fsg W] A B <o Agsa agslojdor
& otk

A1 7eIgle] Aglom
ol A5 TR A G BN S NEMA-
-59-201220114Ae] Aok

References

Shim, J.-H., Lee, S.-H. (2008). “A study on the decision making
for location selection of large-scale discount stores.” Journal of
Korean Society of Civil Engineers, Korean Society of Civil
Engineers, Vol. 28, No. 5D, pp. 705-712 (in Korean).

Lee, H.-Y., Shim, J.-H. (2011). Geographic information systems,
Bobmunsa. pp. 306-322 (in Korean).

Lee, C.-H. (2006). Development of the regional safety assesment
model in seoul, Seoul Development Institute (in Korean).

Ryu, G.-Y., Kim, L.-A. (2008). Development and application of a
climate change vulnerability index, Korea Environment Institute (in
Korean).

Myung, S.-J. (2009). Assessing vulnerability to climate change of
the physical infrastructure in korea and developing adaptation
strategies, Korea Environment Institure (in Korean).

Pusan Disaster and Safety Countermeasures Headquarters (2005).
Natural disaster relief in winter, 2005, Pusan Disaster and Safety
Countermeasures Headquarters (in Korean).

Pusan Disaster and Safety Countermeasures Headquarters (2010).
Natural disaster relief in winter, 2010, Pusan Disaster and Safety
Countermeasures Headquarters (in Korean).

KRIHS (2005). GIS application methods for national territorial
disaster prevention, Korean Research Institute for Human
Settlements (in Korean).

IPCC (2007). Impacts, adaptation and vulnerability, Fourth Assess-
ment Report : Climate Change 2007 (AR4).

IPCC (2001). The scientific basis, Third Assessment Report :
Climate Change 2001 (TAR).




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


