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- The Canadian Environment Protection Act(CEPA)O] A3},

_4
N—

2004%1 9] “Code of Practice for the Environmental Management

of Road Salts” &= A4 T A B ALA] Wt +H

H 3-8 E2SEE MEH Aot

APPLICATION  TIME FRAME TO
HEEZ WINTER* SERVICE AHE HIAH RATE COMPLETE DE-ICER
KG/LANE-KM  OPERATIONS
DVP / FGGE Bare Pavement 100% ¢ 70/ 140 /180  2~3cm = 1~2A12t
&/ ngge St. / Sheppard Bare Pavement 100% &S 70 /140 /180  5em = 2~3A|1ZH
T T
e Zjagﬁdsi\t/::iit: through Centre Bare Pavement  100% &€ 70 / 90 8em &, HE 4~6AI2t
ZAEONEE]
(Ymz p,_o%r ] b |
IAEZ | 250058 Dj2te] f,a ¢ and : assable 100% 24 70 / 90 8on iz, HE 8~1241%
Sitjz 2 mojg  Favemen
s
A2 Safe and Passable
(E=rd) h Pavement 100% 2% 180 202

*This is the desired condition of the pavement surface. However, it is necessary to have sufficient traffic
volumes to activate and improve the characteristics or the de-icer, the time to achieve this condition
will vary with the time, duration and intensity of each storm event.

* A EZ(Local roads) » 2500 AADT(Y ¥+ 25%F) under review.
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SHOVELING YOUR
SIDEWALK

IT’S THE NEIGHBORLY
THING TO DO!

(IT'S ALSO THE LAW)

, butit! aw. : Make Chicago safe for everyone by clearing
snow and ice from the public sidewalks around
chicago.on W ‘your property.

We are all pedestrians at some point In the day,
whether walking to the bus, to a car, or to a
neighborhood store. Without a wide, clear
path, snow and ice on the sidewalk make it
difficult for everyone — especially people with
disabllities, seniors, and children — to walk
safely.

TA[R7| BE LAH =X|27| £2 Door Hanger

O3 3-13 A8 =X|R7] 82
EX  NZIIA EHO|X|

- AR A|ES B8 LR B Gofole 915 AH A ARARE
27

Join the Snow Corps

Chicago Snow Corps is a new program that will connect volunteers with blocks where residents in need of snow
removal — such as seniors and disabled people — live. By completing the form below. the City will work to match you
with those who have requested assistance. but there is no guarantee. For more information, please read our FAQ

* Fields with an asterisk are required.

“1. Please provide us with your first and last name, e-mail address and cell or home phone number.

First Name: ‘ ‘

Join Snow COrnps e [ \
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Neighborhood Senior Services

ailable to help older adults maintain their independence and keep them safe at home. Cost share contributions are requested based on financial
ice i they are unable to contribute

Neighbor to Neighbor Home Services offers similar services to any community member in Washtenaw County at market rate

# Basic repairs & routine mai

+ Basic plumbing & electrical repairs

Home Safety Installations

+ Smoke alarms & carbon monoxide detectors
+ Safety rails, grab bars, shower chairs, transfer benches « Health care appointments

13 3-16 L 2AXE I3 M4 MH|A 3
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n]m Application
_T“H“Nm Free Snow Removal from City Sidewalk
If you require information about this program, please contact the following Office: Ward

Toronto and East York District
Tel: 416-392-7768

Applicant's First Name Applicant’s Last Name
Applicant's First Name Applicant’s Last Name
Address Flank Street (If corner lot)
Postal Code Telephone No

COMMUNITY  (Piease check one box)
[0 TORONTO [0 EASTYORK O YORK

38 3-17 2Kt = SRRl HIAOIS K| AMBA
55 : EZEA| BI0/X

F=T, Al 1ol ofsta] A4
FAIA L BlE2 B

9] A}gto] 12412k o] o] AAXIA
A9jo] SEm, g AR )
A4 2 Bolg Al 125820 WR

§2

ol
b

fr
i)

HEYT 2 FLUHA At 103



328

33

TR W8E o ALAYA &5 L ARAY w5 20| ¥HEHA
Az

Y A9@E=AGHEEF 3, 2010

FRIFo] Faug

EEAA WY(ERE 4 94 S2ALET A wet 1EE2E A9
S FAA] E2of] F A= AFA E= YA H d =29 A
A g AR Aol e mo|y Al BFFS T AA

FUEL 22 H Ee o} E ¢FO & X4 70~120cm HH] o4 9
o =29 w3 52 Ao stn, A AAL o= AAT

A3t TR} PS5l e dfof 3t
A 7A01A 9% 879 wal GA] A4 AFel 7t A Holok .
Q E AR A E A ST 0.8 A4S ol FsH
23 39 ERlo) 7] st sfok 3.

rO
¢
r

-lNr
H

39 FHgo] A Bk

el 78 EASS A8 A4 FolS oRaksta, gt Fro] ut
T S R BT LA MY 2 A o] AY 24
b gomA 249 248 F9.
A HFAS B REHA, =0k, ool $)& 9lsto] Aol
D8 wAe) FAG A EE A7 082 BT A AEL 5]
N

)
of ME

i

o=
=
Al

H:l Uoh

AN T AABAR B1L 915 AFH o F8 % we

ABA E29| ZAIS WOt 917 : 0|HERE FHo 104



& FOIRO M- Bt FaU8 =
- E2E et AU HEO0|L B ARSI Qe ZE ARXAL,
UL, UFXL, HFEX = T 2 ARSI A 2 MY &
=2 [l=E-]! - FEA 2
- 9| &Rt 0] I &, 4A|17H O[LHOI| MIAZHls HA|SHO
& 0|5 S0|Y Al 7157 L HZ 5 BX X
- RE AQXL ALK, MUK, AL T Q AFME2 UY B
32 P 37tz ﬁ’gilf HE0)| H5H] HIA 2 HES sHot
At & ORIt QUS(IR*MIZ ZH2E 5 LX), - AZI2 XX
| - AP 2R orMstT WRE HHSIAS oJ5t0] AL HYS | #T
SlOF & 22I0| QLS. 01E S0I Al HB ™S St A
- X2 =2 0 ARX|Z g0k &t
- 70ROl = HYA =X0| AQF0| Q1 Fol| AX[SHER, O £
oHO} A2l 7150] QI Hol| YIRIEE ZE ARX EE A A= HAZOH| | - HOFHA|
w2t 4~24A| 2 LHOl| K4 2 HE Zrels HAIsHoF & 0| B
=03 A| HFHE ST MK

|
ro
i)
ro
Hr
H-|

o HEZHE| TA| = E= &4 20]4221%| 01)
2lAl, €5 &2 =01 2% =, 3A1Zt OJOH H|7aHoF
Q

ul>

|
=
LH
fon
Hu
©
_O'E
2
=
x
%
10
<
o

o
=
]
N
oo
=2
o
>
2
lo

oIcH RO A|TIAN 2= E2 E5610] A|T] E= MAMA 2= | - A| E2HA
2 x

=
- A|2IE 7504 S Sot0] St 3 X2l of T X2 2F 712 A=

SBEEX) A/ L= HRAME &, H EE
2|2t O[LH{O]| O M7{sHOF 3. O1Z =013 Al
1%

B0 2RI0] 2 E2 SA MY &N

o _H>||
N
1o
i)
]
HH[I

o
o

EEE -EEAN =g

o
ot
%

- DAERE HOIE FAHXIS TR0 T HRIEL AR
7 o 20| HiAl 3 A
XHOI0| QIS 0|2 20|13 A| H2HS £3

A S M
EEOI == A MAE HoE ey, e 2t

29| ZFQ| F= N QU= O] F 2

T =T |_I:|

i
o

HEYT 2 FLUHA At 105



H 3-21 SQAH - =XI2710| st Aefz Fat o | LHE F&

[=In}
22 | g | 22 bz
=2 | O | ®RAXS 00 1022~35023] | DS 11,000 ~ 379,000%
© MAXIS 0]0[3 - 749l — 5022
A7IT o @ MRS 0J0[3Y : AFAX} — 2{et ® < 54,000
+ HT0j [z} 5120 250~50022 #2 | @ o 271,000 ~ 541,000
Hi0]
QHOMH | O | @ MAEXIY 0|03 : 2622~ 10005 | O 2F 27,000 ~ 1,082,000
HAE | O | @ RAXS 0/0[3 : 5022~20092 | D 9 54,000 ~ 216,000%
frufrufeslet] L LHaly| &9 -
O SSSH =201 = L7 A  9F 530,000 ~ 5,301,000%
smz | O | 5503t ot 9 190.000%
@ 5t ZHS thEshe s 20orn | @ % 2.120,0008
E2E | O | ®AAX 00f : 12592 21} @ ©F 1230008
o | O | ®AAXS 00[3 : 50092 Ol (@ ©f 739,0009 O[4

E4 38220149 1€ 159 7|2

MEA =20 ZEUS YO 37 0|HE2E SHe=

106






vV OgX 24

: CHAIK] 7HQ

11 Azx1E 718

I8 4-1 TX] x|

31 AZFEAAR(Q012) Z1L

MEA =20 ZEUS YO 37 0|HE2E SHe= 108



H 4-1 UK 8% 2 917

S (k) 217(3)
ESE 47 439,012
NESES 1.35 21,866

glolg AH8 3%

A A% st D A FHokA o BAL 9iste] the o] RS AL

oo &
oz

ok

HA4-2 24 X8 X

NS & TEAE | s

CHALR] 274 « EHN 2011 Mz BEEA
3 | - OINHIYE MRACHIAAY | 2012

12 BT | - QIHHHE MFAQHHAAY | 2012
=0| | o QFMBHRE AJTRAOHYA|AE 2012

o S | o MSA| EAHEREA|AE 2012 EFOVN =

A2 DY | - MSA SAAEEEA A 2012

M g | genmadmmeAnE | 2012

c2EHM - NEA ER2HEAIAY 2013
BED |- ZEX2Y 2010

-;FélE s | . 2EXZY 2010 ZAIXE, DEMALE 75
ZA | - ZEXZY 2010

A5t 9% o SIRERA} 2013 128 71&

LA 24 109



21

211

(O~@)T} A A1 F 9
E@)og IA Y=
O E2qEd=d 355
gL T wf g
AEo| Y5, &

A%

DEEL UM Ao FTE, WRAT U BA), AFEE AR
o fIAIT

A =

159 ¥ &2 HAL 304,280, E59] YRzt e
Z]
u

Mz1E§9 A5E2 F 1,3378°11L, o] T F78&=2 72271= A9

54%%, BlF7182 615712 A9 46%F AAISHH A&A], 272

MEA =20 ZEUS YO 37 0|HE2E SHe= 110



H4-31=E 8 Hlu

2c MEA MNET NE1S
° HEES  HIB%) | HES4S  HIB%) | HES4S HIB%)
FNHE 492,491 73.5 11,880 61.4 722 54.0
HZ=AHE 177,652 26.5 7,461 38.6 615 46.0
et 5 0.0 0 0.0 0 0.0
A 670,148 100.0 19,341 100.0 1,337 100.0
Mz1E9 ASE AAM8E S A EH FAELS Azt H]st
o d=F81} F55H BF W2 &S Holu H|F A8 I8
DEAT L FX] 89 AEo| AR 2 H[EE UEd.
H4-4 HEE MM 8 H2
. NgA| MNET NESES
HESA  HIS((%)| HESS HIE(%) | HAESS  HIS(%)
REESE 373,429 bb.7 6,901 35.7 452 33.8
= 0|t 66,466 9.9 2,066 10.7 155 1.7
=7 2= |55 014 41,168 6.1 2,229 1.5 114 8.5
TE | gt 11,428 1.7 684 3.5 1 0.0
A 119,062 17.7 4,979 25.7 270 20.2
AA 492,491 73.5 11,880 61.4 722 b4
ElAE 109,466 16.3 4,969 25.7 417 31.2
=5t % g3 8,552 1.3 245 1.3 16 1.2
AP 19,552 2.9 1,103 5.7 89 6.7
25 110 0.0 1 0.0 1 0.1
ooy & g 7,846 1.2 113 0.6 2 0.1
oz 1,425 0.2 28 0.1 0 0.0
e WEAT A EX| 15,403 2.3 527 2.7 58 4.3
=Hf 2,941 0.4 77 0.4 2 0.1
e 233 0.0 12 0.1 0 0.0
3 4,956 0.7 21 0.1 1 0.1
338 43 0.0 15 0.1 9 0.7
HEFA 147 0.0 3 0.0 0 0.0
7|Et 6,978 1.0 347 1.8 20 1.5
A 177,652 26.5 7,461 38.6 615 46.0
e 5 0.0 0 0.0 0 0.0
A 670,148 100.0 19,341 100.0 1,337 100.0

LA 24

111



&
o

© o w o N % m
© 5 I S
£y ol 2
0_.._ o %
=] LH e . Bl o —-
4 % ~o ._ﬂu A 5 ﬂ w % 3 %,
= m.AIo .WA_I ﬂ _zO o S o ;
: Y K w <+
; NERC: w | &
X g N |
ol ﬂL o’
. X
T —_ﬂ _ﬂﬁ Ko Ko 20
27 3 T & X
. - : ¢ 8 t Ko | =
[ ﬂ—/_” — o 9 9 : . 5 UH_
"o L | 0 7o b B
o n4u_ |~ o~ w©
L o) —
= 0
nH U_.E i_o mm
I OCIN S .
z %3 - - Ko
ol 2
u_.a { :
ﬂ.._ WM .zO :
No X2 g ;
& B :
IX|O ﬂ o
._Mo MU - o|J _ ;i_ﬂ@%mwwm m__m
| X o .
fudch SN R
N IS X° >
X N

112

MEAN =29



22

AAdg

MZ16220~140me] 1 S
YE Y O~® E52 20~40m #
a OO]:AJ%, E = 1_ 50~140m H

=2
FEDI B @&
= ]lste] A Ao
U, O~@ &S24
= <lsto] ol

oo
|o
l
8 L
u

r{m
FIF
pad)
|o
l
b
0o

=

HE1S §
g \|

- Flat

- North '
AEIS B vorneest
A AH(%) — ™
- 5 0I5t - Southeast
| EET T B soun
| EIET eI I sooivest
Bz -200 | e
o000 |
P o |

03 4-7 HE1S BA 1% 4-8 HE1E 8

13



23

ALALAH BgzA

Mz159 T2 AL & °F 24,340m, =2 o] 9F 304,280nt0] ™,
AHZRA AT, O~@ B2 49 BE YREZE 2p4o] gl ojdE
EEO|ROjA Y, @ EEL AR LA AP Z 9] gjiEo| ojHLE &
2 o|Ro|A gloH, @ 5L TAAYERS} o|HEEE o]Fojy].
AFEA AT, 2159 ALTFE T 297001, @ E5°] 11712
7P Egon, T2 A%l 7MY H2 @ EFo] M 7MY HS.

—eEs) RO =250 At

B 20|(m) HI8(%) | Sol(m) HIg(%) | 72 HI2(%)
1 9,128.5 37.5 | 100,459.7 33.0 7 24.1
2 8,839.5 36.3 | 83,798.9 27.5 11 37.9
3 5,307.7 218 | 82,7157 27.2 8 27.6
4 1,066.0 4.4 | 37,305.4 12.3 3 10.3
ME1S 8 | 243417  100.0 | 304,279.7  100.0 29 100.0

12 4-10 ME1E 238

32

MEA =20 ZEUS YO 37 0|HE2E SHe= 114



r
il

o
1Ho
.X.._

D)

HZ2159) D B2L 520 ddA o3} 1 9] B4 2|90 o] o]

__OU

o] 1

i

__OU
ol

S

& 8719 A

A o,

115

o
= .

(2013/12/18)

=

MF|op7to] o)1 9
[e:]

A (AT R)

2 x|

Al

=

T

of w2t Y270 uh

SH
=

A

o]
=

]
WMo
2 H R

o]

=
=

18 XY (2013/12/18)

J3 4-11 M=1

=]

53, AR EAEP)




44 x| (2013/12/18)

AR N E) AR E )
58 X|% (2013/12/18) 6 X|% (2013/12/18)

AAAN R B, AR EA )
78 X9 (2013/12/18) 8t X% (2013/12/18)

MNEA E29| ZHUS Yot A+ 1 0|HEZE SHY2=2 116



r
il

o
1o
.X.._

—

2)

—_—

o
wr

900

ol Al FoRZro] ek 4

ol

HAAZEO 2

5

%)

-
o

il

= =
S )
N’ q
gl X
>3 £3
£ T
N

—~

N

S o
N e
< |l [

™ T
m N—
gl E
ar X
=3 ~

al e

117



4H x| (2013/12/18)

BAA A (AL )

.

AR (A )

6'H X9 (2013/12/12)

54 X[ (2013/12/12)

AAA A (EA ) AAA N (ESTF)
7 x|l (2013/12/18) 84 x| (2013/12/18)

AR (E S

I IR =l

ZBAAH (A SR

NEA E29| ZHUS Yot A : O|HERE &

AloZ2 118



r
il

o
o
.X.._

—

3

ﬂA
K

of e xRz 02 AHHetTIto] B,

SH
=

of YA]

Zho] ut

3 AT

=AM FAR ?1

,ES H =] et ol

5

E
e}

(e]

.

]

150

75

@ #29%

Fak

J¥ 4-13 ME1S

2 x| (2013/12/14)

1 XY (2013/12/14)

AR,

—~
o
o
T
jais!
.(
=
X
8 <
fuel

119



44 x| (2013/12/14)

2309} ol ERH] Aol (A

AR (S

5H X199 (2013/12/14)

6% X|¥ (2013/12/14)

AR, P2 AT

o

%‘M-"ﬂ

A, RAZ QIR

>

7 X|¥ (2013/12/18)

8 X% (2013/12/18)

ZBAA (A

AAAH(EESED)

MEAN =29 SHHZ Yot A :

O|HEZE SHo= 120



4)

A2159) @ BHE utlo] tRE XL AAFoRH Fo] T
QxR o3} Ao W A4 Fok77ko] Lehy,
1=

Mg
(=)
b

S ey
@ wasx 0 75 150 300

J34-14 M

P
ol
e
Ju
D
&
ok
Okl

2 x| (2013/12/18)

o ;‘, <&

AR, AP

CHALK| £ 121



3

31

311
o

312
o

[e]
UZEXN G blgro
H =
AR EAN A=

28 He
3=a UxO| 519 10% O|LH K|
r=a UXZ0| 10% =1t 30% O|UH X|H
123 URZ0| 30% £} X

% ol 5252 Aol H2 7o)

Value
P High : 1807.33

\. QL O e AN
o oses o

=

33

MEA =29 ZEMIHS

HH

oF 7L : 0|HERE ZAO2 122



121 %94 O‘Z% OM 10% ]141}1@101

=25 LHE i =2 Hol(m) HI8(%)
358 UZZO0| 5t 10% OILH X|F 12,860.5 4.2
258 UXRHO| 10% =1t 30% O|LH XA 100,155.1 32.9
158 URHO| 30% =1t X|F 191,264.2 62.9
NE1S 22 304,279.7 100.0
X SH0] £24% dxyo] HL Aoy
2
S ESES
ER2UAXES
==
283
o= |—|_|—|—°1:m
J2 4-17 ME1S E2YXESZ
ChASR] 244 123



32

321

322

ANBHG o R A21F ERSF B

H2IS AR 0

slo] &
A z189 HAAE 7% 23+ =2 9] Yol= 127,901.7mo]H o= Az
15 A4 ©29] 42.1%= A3

28 |us BT =2 Wolm)  BIS(A)
358 BAE 14% =0t XS 28,195.8 9.3
258 A= 7% =1 14% O|LY XY 99,705.8 32.8
158 BAE 7% O|U X< 176,378.2 58.0
MNZ1S A 304,279.8 100.0

* 530 ¥ 858 AAEI 4T 499,

O3 4-18 ZAEN S3 2R 13 4-19 ME1S E2ZMNSE

= o™

34

739, 2013, =AS] HsH A A4 & AA = Brtol B A7 BAIE HaL

NEA E29| S40

0|0
O'I

oL i1 : O|HERE E4lCR 124



33

331

332

333

o] 2445H, ol =1

ax &7l 24E &El —E’—;—7ﬂ HEE, A21E =20 FZ AW ET

2>

HEIS
g2y
I Fiat
I orth
[ Northeast
[ east
I southeast
[ south
I southwest
I vest
I Vorthwest

ML
I orth 04

HEIS
e

B

J8 4-20 M=1S 2N

g N21%

)

TR 24

a3 4-21

=20hS fj4Fo & slof S
02 Mz159 &3 X Ho] 29,8445,8m2_E._ =)
Al =29] 9.7%°] 23t

125



25 e o =2 0I(m) HI2(%)

255 =< 29,445.8 9.7
158 S0l g 274,834.1 90.3
Mz18 8A 304,279.9 100.0

MNEIS
2SS
5=

a3 Sy E—
== 0 o1 02 o4

18 4-22 215 E28 53

34 FHANAHL HE o R A 21T EE2SHF ER
341 Az1% FHA A a8
o M z1E HFAD B2 Az 1500 YA5) A= ofHold, fAY, =
S, ARSI EAAIE (91, oS o2 of HAI L2 F 17

MNEA E29| ZHUS Yot A+ 1 0|HEZE SHY2=2 126



0
5l
0

Al

ol
RF

Ho

1

=

4-15 M

o
ar

AEISRIAEOHA)

)

4

=
ol
ujo
K

=

SUGHA)

x|

o
T

O2I0] FHOHA)

29,389.5mo]H o]=

1

.

T

QT2
TE2(
=20 ol

P

s

o)
4

=
=

259, 199

10
AHA S

A

=

=2

=

=

A1 9.8%

OALERE FIHHAALY 7|F)S HIAAE Q2= 19l e2a

HOPA Y F5YTRE BF I SR ABEE (O]

ApY dAEE B
AZIE 177449 HepA %
EEYR R

S
<l

_"

342
o

00
iiod

© W~
» o ()]
< <
S
O
o
o0 o 1
—~ | O Lo <
= ™ ™ o
- o — ™
4
LH
i10
S
i
= m
S
= z
MH =
H >
o W
TR
oy IO HC
W w__u. ol
< —
or mr o
KE I ™
nn no
o o
o —

100.0

304,279.8

A

lHo
I

N

127




35

351

on
il

on-oin o
W o o

pow oo — X

- L1

R
48
=
x

0 0.1 02

km
04

J8 4-23 M=

SERNEES

U LS vEto 2 215 E25F

K z15 PAAE 8%
MZ21% FAANE BEE72 A
I A, FUAEE 2
o] A} R T

ol A Qe &

2 ot YAAA
=7

ua
T

2 A, 2]Q

1t

& A7 AR

o0

AR 3 g7 o] A4 2ol ol ut
oA o] & U YT A R0 25T 5 9. wrebH YA
3} Wl W42 AYAGHAOR BRT 4 9L

35

S RC P E

MNEA E29| ZHUS Yot A+ 1 0|HEZE SHY2=2 128



352

353

H 4-17 M=13 YIAIL sig

e AUER AMONA)  RIQEE AMORA)  FTMECHA)
=£1 1 1
229 1

g3

CEW 1

= 1 2 1

AR 25
AZ1F 4429 PN L A F2YT2RY 2 BE IS AR
ZF ol AEER TIHHLAY 712) HePAH 4

FEste] L4 493

AZ15 PANE B4 9L S0 AR
WAL FEYTHE BE PR JAER(IHED)S 257,
B2 YRERE 35T, 19 AgEa (T 25

A2 159 3539 WA A FRER o]9]o] 2
143,883 5mr0l e o]t AR\ 47.3%% XA,

2
L
L}
|
ol
il
o
frl
]
gr{g

HE4-18 S5 M2RE T2 ¥
= e oig =2 Hol(mt)  HIE(%)
352 SEURER 143,883.5 47.3
252 YrAE 2 =2 (0|HER) 9,105.0 3.0
158 QIUZ(ZER) 151,291.3 49.7
ME1S & 304,279.8 100.0

LA 24 129



36

361

BIAL_S2 ¢
1

==}
==

w N
on o
W

ML L lkm
o 01 02 0.4

s
=
=
>4

J3 4-24 ME1S LMALSE

B

AZ1% A4 AFAA 58

He

d

Dy
a8

1

A EA4F 913 5714 299 7HH £4
Aw7t die o= 3 AAL 9, FoAAE A==, YAAA
AFAFY 571 a8lof| tigt 728 =&t
7Fs A= 301 0.188, A= 0.288, Y2+=0.249, FGAIH AZde=
= 0.156, HHAAE AH-AL 0.119°]9, 434 A|$(Consistency

Index)= 0.004372 YERS.

MNEA E29| ZHUS Yot A+ 1 0|HEZE SHY2=2 130



362

363

Hae =E Hg
7tSX| 0.188 0.288 0.249 0.156 0.119
Cl 0.00437

S = A4 FAA Score
S=Y Wi « Xi Wi = 90l io] gt 7123
Xi = 291 ijof gt 5&

AL o] 9e] xwi ANT 2532 38%, FeA= ALY 153

L 51%2 Vel

AR 24 131



HNEIS
HEs%N=
12050 ~ 100%)

253(30 ~ 50%)

Bl ==

Ol LK)

&% 30%

M L lkm
0 01 02 0.4

Heg

FORI

A1
=

I3 4-25 =15 H|

132

MEAN =29



tel 71t orA

M5

__o___._

ol



11

12

ot

OIXt0] £HAI5} HIOL

o O L=

ol

DIRt0f EAfsto| 7|t Ot

al

Fulge] 43t A3 89

oyl

FH &4t A 29l SHE v, ojsfe] =, o] o
oF, = =Y 87 528 FET ey o] figd A 2
H R AY ¥ w5, 3 " A, BHE =Y 5.

e
S

Mool gyat o
- AlOIlA RTU0IA HIE HYS FIpitks AR Y
Y= ol - X|of A4 BEO2 0I5t K0 S| L
- A FOP7H SIEA| BRSITHS AMY XE 25
mojag oy | TSNS JE0 it M YR 28 29
o1 oloH Nl - MEH X FHUXY A HE U= HE Mg | cBEHEH IS
238 0ls 015 - A ROH U XIHQE 2% QR
- 101 012 2 W o3 20f WO
do o st | - XA BA S0 A0 A . B2 U XY
22 - SALR &3 Q1T SAe o7
- | H Ao e A e
qElE EQ QF | - MEiE 7F0| gleL= Q1B Fof O] s BEE =

Fage] YRS A% AN AN 24

JolH 2013 129 A8 ol A4 FAT AT FH 302
o A8 AN ZAE AAsto] BHS B EES AT 2A
b,

Aol s sl 2 2o] Ue A2 SEA T 63.3%

o] 7}z
of

et
fot oF,

tiﬁ

4

P

ABA E29| ZAIS WOt 917 : 0|HERE FHo 134



AL QA== oA R A F8 AFA7E75.0%2 7P B
SEA AU AF 592 offET} 49.7%, THAH] E g FEo]
35.9%, S=F80] 14.4%
FA U AE AR F5 ARE TVY 3 271 49.2%, HHE 2 AH
ulo] 30.7%, WEEC] 17.8%, U E7F1.3%, A7 1.0%
20t 2 AFEG AHY, FEES ol&dl, 300 F2 TV
P E 5ol JRE A=t AY U7t Zobd S 11 E-8u]80]
7t
AFA FH 24 JFNE F 43 Yok S AREL 41.9%
AF7|1ZPE 2 AT EE, 349 ]gko] 20.0%, 3\ d~590] 34.6%,
5¥~10d0] 43.9%, 101 °]do] 59.0%% B7] AFALSFE AFA]

Q.

4 <
A 28S & D Y= A 35.5%

AF 71242 39 gk 27.1%, 39~5E 24.6%, 5¥~10¥
31.9%, 109 o] 43.5%% 7] AFALSE AL LS 2 wo}
A9l Felo] FFolgt ekl FZots Al 11.6%
SESTE AFA 59 7.1%, A 9 A9 T8 AFA S 14.3%,
ofttE AFA F2] 11.3%= A o] F-Zolet Artar AFzt
A4 wjo|dY Al TheE Fato] whchob= AR 43.4%
ol FollA Haol Aol il FZel & AF- 54.9%= g F

Z

A d7gn] 5l AR Aol FEohA] BThal ST AR 50.7%

2 a3 A= ek 49.6%, 971 21.5%, HAF 16.7% <

FRHC 2dat Yot 135



21

4
ra
1]
2
fo
x
fon
1
9

N
)
i
1o
ofd
-
B

e
r)t

w oy 1o fr
B = T R
oL g 2 Ho
o Iy g =
B i
IO
> lo o o
—{néxr_?i
o oy 2
U
IUIO_@L—E
ml°-lNé>~£o
Mmoo U g
o —~ &
3o U
oy e g
(R N
o m o &
4 o 41
20 L o o
H'lﬂ'_h:l.n
= W o
Mo o
FE;SE‘;_E
TR
N o
m’n?tﬁﬁ
o & X rf

>,

N

N

4y

rg,

2,

X,

)
koo ot

)

oS,

[o

=

N
o Mo 8
W
do 7 (=
2
e >
ol
N e
9 o ]
IR
fo rr w
o
(o £
=
o
oo 1
ol i
- 12
lr jo d
2 o
ru;*: olck
Oa:_, HI
ok
XE ﬂ;%
BIS
it 50
L2
oz ilfe
o

[\)
S
1=

0,
o
19
2

)

i
o
)
ol
R

7] of2.

L AL IR ES =ole T8 AT
200795 H 201297H4] 6@ B+t w 2= & AL FAARO] Hit
2 A1€°] 79.4%/1,000kn 2 = 52.07/1,000kn°] H3} 53.7%7FF
=5 Jh Aol A% 2010 9ll= 1,21178 2] FAAA7E EA 510
200999 4717501l B[] 24 o]} w2 $A & 7153

oM O mx

11 e
lo
=

o r
\S)

)—l

o e 3]
olAEZ ulAA A S+ i‘rx} o|&0] o] &
49 Al S GRS 30 oW Y =2 H]E2 2009 12.2%Cll

A 20109 10.6%= 4 @

H5oMd SFEA olF A7t F4do] Y= 20100 F44t. 35,925
o] F71et 200901 ®lsfl 20104¥0l+= 6,579 0] AT
MEA AEGFS Adotd F4E A ojdE =& HiF2 &do] gof

36

20109 1€ 6 224 ARSI HGuE 9 2AE Y.

MEA| E2O| ZAMYS HIOL 471 : 0|HERE ZAIOR 136



%

it

= 75730l

o]
AK

J-

Al 2o A

A

¥]o] 70% o]A}o]

AR

ﬂAuO

-

0]

A

s

1}
-

AR Al

Fo] A4

9

EREEE

9|

=0

2
o 284, A TR A

Hol2 A2% 63T Al2Al

9]

i

4290l

=i
=

A= ol A

o]
=

[
(]

Zo] &
3

42 sfjoF &

A=

3fjof o

7

314) orob LAy

o}
| (A 54T, 2007)7F

oM F2 =2 0]9] ] 4

A o] AL

1

0%

=

o] 9

A Ft

22

A g

)

Heopy, A%

3
__0_0

—_L
—

Z1
|

5 s

oV

o] LA O AUHYL

=
=

ojtf F- LAY A FAAL HF A LA H BA]

137



23

Fo
A
i
i
12
B

PYE, Td 39 5 BEFAE 1Y AAGRA D AU TE
) 9 A4 W9le] et we

Aeo] B2 AM SRA £90)0) uet el e 5 HE
IUFE S FETepl TS IR A5 B

RS, A A

P Fd, 4% 55 %ZH?M*XM

25 5 Ut 2974
ok AYA 1t AR A AL AA FAFES o) Rot HE
A ATl SIS AGAS | BB BNA/ =kA/ o

A, B7EEA S)

Al $22 Qlste] 7|17 Yol == A-A &3 3% Al7FHial Ald<
St & H]2E AHILS=Hot AR

10FR} = Aol A ApAo] B u5HA 3hiL, X} o] 2 AlAksto]

297 A% WA A=
i}

AEA 9 ZFH O] 2| FFR7E A 2] QA 9l RIS A
Ahg Rootal Q15 AEE Yot ulel A4S A Yot = g
_]

MEAe AE FADAAE #4519 71, A%

MEA =20 ZEUS YO 37 0|HE2E SHe= 138



AA gH], A3 2, W7 H A 52 HY

], A=

Jo

A
pus

=1 R

-
B
Bl
=K

s
T

—_—

0]

el

5 vzt Letel ARUE Aol

5}
=

ol IJAIE 7HA] I Y& FulofA

o}
‘B
Br

e

X
aK

B
e

i

]
BF
Tod
o
‘mo

—_
jo

Ton

mr

<

ol

-
ol

ol
S

A

=
o

of A B2 RA7E AL EARRA A G,

)

&=

T

30 7% o] Eupo] Zulaer ozt 51 o)4} AFA

SGER

ol
=ul
Nl
)
—
o

Xl
T

—_—

N

Mo O
T Uy x

S|
=,
139

3

A

Z1
|

3t

5

_]

2%

Z oHEE 9 QA

T

tol 2RlelS 7

7,20170, = FHY 152,3157), 4+ 21,037

=

5}

@)

A4

1

1

BAAE
]

fand
s

J

A
=

)

A 5 RATE o W

4 A

c
3
A=A A

pZs
o

e
=



A, G971l 20,2767H, BIARR 21,5237] % A Al 440 E 4,508

ERE

12,1219 A

;‘qi
[e]

&

I AAERPAAM AL 919 7,613 H<

o] BE EqlErty 7}

g w7t

st

28

TE 2= o2 A Ho

A5

—

ﬂAlO
ol
o

or

A=T AE7], 45 LEHo] o|e]of X713

49

g a7kl

s

o

24

5t

I 220 w2t Al V&S Alestal HE

J

S

]

g

5to] Al

of =

iy

AMEAIE oln] - = o

o

A AHA| 240 A A

P71 &< ARl 7i7RR1e] AEA] 9 AE7gw] (4, BIAS

o

—_
o

o
<+

5ol wet Az 2 3 7]

3

A4 o]

140

MSA| 2209



2
3
4

ol
=

ez

X4 ojo]



i

ol

Vi

v o
" o
T W
of <
m or
o__. Pjo
X )
op w
X =y
M <]
a ol
N
3 )
o =
ojn &
w o
BJ o|J
Hlo (@
X o]
< ay
= G}
N Gn
u_ﬂ_ mt
of 4o
iy ™
Y
G =
o
) <ol

Sk A

g

d A] o2 A Hof| 1 oi7t

A
=

27 AR, 79 O A, AAA GH), 934 A, Bt

A
=

3, Al

o
!
o|i
plo
Njo
o

EK

3t

9 H91% 5o
o] §1x17]8 AR A A2

S|
=

Tl == A

9

24 Horg g 17
CCTV, GPS

=0
=

AA EA

=
[e)

9 GIS

=
=

L]

al o]

A
=

A Y A-E =0 A

el

ozl

=

s
To %O
g %
Pl T
O—E __O_i
f o MME
®x
T X
ca 2
N X
ny ny
= o
oy N
R
8 ot
w o
m__m 3
o ojn
Gl el
ofF =
o ol
m° Ko
w B
o Mg
© TN

3

A%

300~4007F+4 1714

o
-

a4 35

142

NEA =29



= CUN oo W BT B W y T o
e S Ly Mo i %k " B
%0 T N o o% T o B E W
i~ =l w% Y = o T = ok o% e
= N 2 © oo = T B = o M 2
o 3 mO ol X" o 5" N ~ b %
e G ﬂ@rﬁ oo o %Mwo
iy ) 0 . —~— 0 - —
X T = _uwm B o= o TR L NN o
< X 5 o & oR = T <
— 2 — RO T CHC I o Pk
aK A =z H — A NE 7o (i AR
T N R i i T 2 oo
= = o =0 @ N~ B X0 =
o G N oMo o W
T < "R g Mo Mo o kg IR
= oo o o o =S N IS B~
X ol N L o — % o
m e oo e P T~ o—
X RO LA =) R [ o] o o — o N o
ol T o s o o o B T P
~H ~ - ©° x ST No oo Tk i _ 7
Z_.O ﬂ_Al 71_ ~ _OI (o} ~ ,mvl,._ T .
< O o oo H < b Moo= 5 % ofn
b ol & oW I g A = T EE T LN
w 3 T P & om oF ™ N - L
Ko [=) < <X = X n o= ol = 1
! kD  Ho T d o N < = ) o O G oY
% S i M T L LT O TR = U
X ol oo v w HX S oo of "y W
' | = 0 CHR !
g A R ML S @R ooy
WX < Wwﬂmﬂﬁ]lﬂlioue W o PR T
Mo R X ™l x B T @ R N1 o < o W wE ™
o o o o o

143



o4
OH

__An



Sinl

rok

o|Zt], 2012, =T} GHAAE, FZA|HlE A5}

T4 ol HE 3R, 2013, TG AHHRAS 4% 2 P Boho] B A

A gGH EALS SO Z7, Journal of the Korean Society of Civil Engineers

H&o| o]+t T - A EY V- FAa - AHA, 2013, A -FAH ARE o83 24
ARG FH oM B 7t A RS

FHTAALA, 2003, ZAHH] FHEA] ALAA 5t AHT), 20

SHYA A4, 2010, A E] AL AZISH S grE Al Wb, AR

FEWEY, 2013, Z2AH H=S

SESPR, 2011, 71598 4 29Ut AT

AEEEAa, 2011, A2A] 7153} g2 AlRA YA E

ASEEAD, 2011, &4 AHE B/ 2 B

ASEWA, 2012, A 9171HhS AT - g Ho}

MEEWEAa, 2013, E2EA(2012.12.31. 71&)
AEEEAD, 2013, A2A ALE ALH 7142
A, 2012, 715 HsHE 1Eet 24 QY] Hastd A 4 JF 2ALA A A
FEAGTY REFS], 2010, 'FUY AEH AL FEE AT ] YR Wkt Tt
Ay, 2
T A AP IIATY, 2009, VTSt AG FHE e AR ZINEA 9] FHopy BA 2 i
At 1.
Mz, 2012, AZTEAAR

71474, 2003~2012, SAAE
9539 =AH, 2008~2012, SFAEAE

MNSA| E20| MG 8ot 017 : 0|HERS F402

A%, 2009, F71E 1k HbY Bk AT, A7 LT
W4 ol 5t A48 2908141, 2000, 7] TS A 7SS 9% AElINEA AL FopA) B4
9 Thgel A, ARVAFAYAATE

OH‘.
2

146



A. Labelle, A. Langevin, J. F. Campbell, 2002, “Sector design for snow removal and disposal
in urban areas”, Socio-Economic Planning Sciences 36

Arthur Judson and Nolan Doesken, 2000, “Density of Freshly Fallen Snow in the Central
Rocky Mountains”, Bulletin of the American Meteological Society

Carrie Lee Ing Ho, 2002, “Urban Snow Hydrology and Modelling”, A Thesis for Degree of
Master of Science, Dept. of Geomatics Engineering, Univ. of Calgary

Duane D. Baumann and Clifford Russell, 1971, The Urban Snow Hazard : Economic and
Social Implications, Research Report to Office of Water Resources Research

Michael A. Bilello, 1967, “Relationships Between Climate and Regional Variations in
Snow-cover Density in North America’, Physics of Snow and Ice Proceedings

Montgomery Watson, 1993, Snow Disposal Site Selection Study, Munincipality of
Anchorage Dept. of Public Works

Olga V. Gladysheva, 2008, Estimation Amount of Snow Deposits on the Road, Sirwee

Walter F. Zeltmann, 2011, Snow Removal Workloads in Large Metropolitan Areas, National
Weather Digest

Xing Peng Liu et al, 2011, “Grid-based Multi-Attribute Risk Assessment of Snow Disasters
in the Grassland of Xilingol, Inner Mongolia”, Human and Ecological Risk Assessment : An
International Journal

Xu Xiaoge and Wang Jing ai, 2013, “Vulnerability Assessment of Snow Disaster Based on
Traffic System : A Case Study of Chenzhou City in Hunan Province, China”, Chinese
Journal of Population, Resources and Environment

IPCC, 2007, Managing the Risk of Extreme Events and Disasters to Advance Climate
Change Adaptation

2T 147



MHr
|2

1]
il

oH

o

ol

Kk



2| AU | 7Y
ZHEUXMATA(E), Z7IHEAF (1), 27 IHAFLF),
Ao 16 FENHAARLA(1Y), FIEATHQE), MESHLH(BY),
SHE7MT|EUTRQY), S EEYMEIIATRAEY)
- ZEREFUY), 2H(1E), BXUOF), FLUHRE), MZUOF),
HEa 7| oo

MEA =20 ZEUS YO 37 0|HE2E SHe= 150



2)

7= M2 &= U H2Y
A1-1 « AR 23 ME o Q01 S ZAL CHRIMACH
A A1-2 - AR 2 ME F Q01 TIESX| ZAL
A2 © M2 XX SR HE Fof Q01 A
B1-1 « SHLJoH MZAS {IE T ZAt
B B2-1 « DAL Ay 2XH BEE 52 ZA
B2-2 « DAL XY 2HH BEE 52 ZA
C1-1 « BEE =24 Ul Mg X HA I 2ot ZAL
C2-1 - BEE 24 Oof Mg H HE 7 get ZAL
c C2-2 o O MO 2y Yot A
C2-3 * X2 DIOJ2Y e =@ Ot A}
C2-4 + C2-3 = 2T MR 2 ZA} MNed
C3 - T2 C o8& J[B oA =M

09‘1“

23 4AE 2%

Al-1: A7HAA B A HoF 29 AT 24
18] 53, 2491 47), 391 39, 4291 24, 529 18.02 Agsho]
WA B AT S0 A4 Dx, F HAIE AAER, A <)

H49 2= YEd.

H3A1-1 82 Zn
ozt = o

5= de == HS

- & A EES FOPAIM GIEER | WRHAIY Q1Y

A 66 86 84 57 37

HIE(%) 19.7 26.4 252 17.7 11.0

A1-2: AR FH AAD HF 92 7HEA] AL
AHP W02 71525 AR 23 7HSA]E 3ol 0.188, FAR=
0.288, YZ=0.249, FHAH AZE 2= 0.156, WAA A AHAL

0.119%2 Yepgter, A3/ A4+ 0.00437=2 £44.

Jhu

151

4



3

s= | oET =5 xS

| # N Bk FOPAlE AIZER | WAL Q1Y
e 0.188 0.288 0.249 0.156 0.119
Cl 0.00437

*UAE 1 0.724 =% 1 0.156 3-8 0.119

A2 HE ANT 9919 A ok 29 24}
A& AT gglo] AN o] FaFS mAE 2918 A

2 2 B2 A, ARAQD) D ARG 1942 71

o~

gol AgEglon, B A%, B A4 AAUAH, B F £o=
A,
H5A-2 8= An
s Mel Sl HIE(%) HIZ
1 Bl 10 8.7
2 I ZA 16 13.9
3 T dx 18 15.7
4 b an 2 1.7
5 Al MeS 6 5.2
6 ESFORSIS) 10 8.7
7 S| G 7|12 6 5.2
8 T s 6 5.2
9 ol 3 2.6
10 HAF ol 8 7.0
11 FUAIY 2 3 2.6
12 RIPNESIES 3 2.6
13 3P+ 4 35
14 HAR(Y) 2 HAEHI(3) 19 16.5
15 p= 1 0.9 019 X
A 115 100.0

MEA =20 ZEUS YO 37 0|HE2E SHe= 152



4)

5)

6)

BI-1: S4ua) A7g 9% o7 24

HE6B1-1 &= A

B H5  Zei o e
T zosi| ot ot 28 @ oo
HEN/MRITHA OE - - T 10435%) 13(56.5%)
FDIE 0|5 - - 3(13.1%) 9(39.1%) 11(47.8%)

B2-1: ZAH JRY BARY HBE S5 2N A /AT

& 124 2&9 39 A

JEUHNSH 25 5 14 4 47(2¢)
HEH 16 6 1 61(12)
Mgy 2 3 18 30(3%0)

AL 19 34, 2&91 24, 3% 1HeR AR HEE F3 AET A

B2-2 : ZA44& AA EAFe] BEY 9% XANFURA n|&

2 129 omel &Y 429 &7
T PEOBAN OIE 11 6 3 3 7102
HA 23 oIX| 0jE 2 4 8 9 45(4%))
AL S 0|5 4 9 6 4 59(2¢)
x| B D|E 6 4 6 7 55(39)
e 19 44, 2&91 34, 3&9 24, 49 1HeE FA N 9 AET A

153

4
Y



7)

8)

9)

C1-1: —‘?——E‘% 4 3o A L A 7

A et RAHA A/ AT

EoC1-18= Zut

= ME 24 HIE(%)
1 JE HMsHER 7IE ¥ 3 28) MY 15 32.6
2 HMLZH(FIYX Y M/ KA 7 22 47.8
3 HAYYEAE 7IE % M| Ha) M % st 9 19.6
4 TJIE 0.0

=] 46 100.0

C2-1: ¥&4¥ &4

58] Az 2 A4 A4

wek ZAHGHH uE

o v =]

= SEgh HIB%)
1 A ZHoI#OA R 15 32.6
2 WMo OXEs oft s 6 13.0
3 XYUEAES SE W Eys 14 30.4
4 My s 243 wor ot 11 23.9
5 JlE 0 0.0

B 46 100.0

C2-2 : FRIFo] B3} Hiet ZA}

H11C2-2 8= A1t

= SE 3% HIB(%)
1 3U0 Y L RN g 14 30.4
2 ME(HM A4S S) MY Y ANDSEY g 5) 15 326
3 B2l Y XIQIME) 8 17.4
4 #QolD o] O|HA Al ZR| HHLOHTER) 9 19.6
5 JlE 0 0.0

B 46 100.0

MEA E20| ZHLIS Hot o171 : 0[RS 402 154



o

G|

[¢)

: A4 mo]

C2-3

10)

Blo o~ © v v o = ul T
Mg ™ g ©© o o ZE O M._ X0
o g5 - ° 3 i
& 2 = 2 5 g
oF 3 ] oF
K|l© — o ~ o N O m E_EOH_WE lem & u
il o (7} ﬂhme = 0 mu m )
o X W0 Ko T o = K
do Homo U= p — U =3
- = I I I iy Y =3 il
1 -
+ i %o -
N B ur K o W o
o3| = Sl X o &
& 3 < do Ul <
i} ZT o o = uo =
K . K KE = S wma Y
X od = 30 70
KH =~ = ol = 0 K-
~ . IA o2 nﬁ K = - oH
< i " . R = i = pEAN
mx T N T WS o 2 X @ zom._m_“aum
o KRR ol Mo &% oo et ok o
ook R 2 X *5 0 % e = e E
N R Iz rl = = W0 -
=/ N T o oF o H= 3 " ol
R0 X0 o X gz kU s oUKr Rl = I q m b LR m
o &l X o Sy ~ —_ ®’or =M = Kl moBISoTE
K w50 D ol O < i JTﬂ K oo &= o1 &
1 KTRU gp oz KO £ A ol X < o o7 gk ok o oK ﬁm mw
ool el m_.E = ok .a.._ o KFHo KFzm oF 7T o ol m.:.__.n._l W_,ﬂ%_
= T T on K w7 =|' ' ! ro W = m%mmm_x__ﬂ
S S WAoo '~ 3170 W 51 X Br o
oF & B 5p H A U._ﬂ . or N Muw,m_m..._.ﬁ._o.._WMO._
oo fo o < rs = = 5 B TR
REon ® o ] 5 ol o T X0 o = ST X
TEHET NS " L = H T E =0 ROKE =
oIS g o0 r = o ® RU o0 __7__.%
W op RO S B LA O o |7
o oo e 8 o O ¥ = @ o = | 0
g 78 0K B~ .. ~ = s K = ™
) N R TE - ) &
H ™ Ho k4 oK = KIr
Em1234567 & - | T N T o “ S Mo
0 Q B || ®0 RO A ® @) W | Mo

1)
12)

155

- J7H9I0] XI%BSHI| PR FoIop
=

R YEY3 7

b

)

(<)

=
=

52 9

I

2
- MIEXA B

- N4




oK

ol

Kk

g - Az 1, 35302+

71Zt: 2013.12.27 ~ 2014.01.07

B

5 44 2]

JH|

XO
ol

A

A

C

B 15 82X 14

e

or
100
I+

=

Hmm
(]
Tl
3
)
z %
_ix._...M
L O
RO B ~ |
il S =
urour &= % K|
. o <o = KTk -~
p ST TR IS - B
Kq J.o%oo.;u.l.um_l._|m|_.A._
r 2 _lanw @3 2E®g
miizrﬂWWm@DnToOxxﬁ
X & AT X = K orjol Ik WOz XU
I I o R
W OKE K X OB MO o o[ & | of
g N KN Kk X0 OBI|Ho#H MR ORm OR|® A
S 98838 8l Ve o T|= o«
» H AP | F G| e o
< m

156

NEA =29



21

2)

3)

P29 47 A2 A2 AFOE Aske] 23 WAV o
54599

SQ1 : AHAA] o F ZA}

AE SEA A QIR WA 24 A3, T EHALS] 63.3%7F Aol
tioto] Ayztaf £ Aol it 1 gk ofd gHAES AHEY, T
=59 9 AF 559 AFAATF 57%, 500071 37.1%, 7178 9 A
BE S5 AE7HTVH FH Q1 Aol 51.6%, Al RS Alti= A

YU Aol 61.6%, A AXEI} ST Aol 55.8%.
A3 FHl GG AP Aol 91.9%, HHhE RS A

AFEol 60.3%, Al 8T AR =7F -3t AFgrol 43.2%, Ald7gH] 2

T W QIeks Algo] 51.6%E 247 Lehd,

= e 4 HIS(%)
UCk 186 63.3
2 1t 108 36.7
A 294 100.0

9E $TA YT AFAY 24 F3h, FA1F F0] 12.9%2 7

& =3kom, ojo] HIE 150] 11.6%, AlZ45°] 10.6% <=4.

SQ3 : AZ717F 24}
A8 gepate] @A) A gl A o] AZ7|7E 24 A3, 104 ol
AZYct 7L 1079 0.2 34.9%S AAHow, ‘51 o4k 104 wjwt
Z3ct 7} 25.0%, 39 gk AR 7 24.1%, 39 ol 5 w)
AW 7 16.0%= Z¥2F 24, Aol tisf QIA|skaL Aokar &

ox

S/}

157

4
Ju



4)

AFg FolA 5 ol4F AFAFE 60.2%0] D3
A%717k0] 3oIA] 59 R 45 FEFE A% vlgo], YA 7

F712 SEFEH(OIE) 7F Bl&o] 4% w5

SQ3 g &= SQ4 gH & HERSIS HIE(%)
CHE el 9 12.0
34 ojot SSFE(Y, M S) 28 37.3
SSTE(OMIE) 38 50.7
A 75 100.0
CHE el 6 11.3
3 0JAf ~ SSTE(AY, Mt 5) 28 52.8
54 02t ZE=Zel(OHIE) 19 35.8
A 53 100.0
ChE ZEl 9 13.0
5L OfAf ~ SSTE(AY, M 5) 21 304
109 Ot DEZEH(OI}E) 39 56.5
B 69 100.0
CHEZEH 18 17.8
104 Oy SSTE(SE, ChM 5) 36 35.6
ZE=ZEH(OIIIE) 47 46.5
A 101 100.0

SQ4 : FAGH 24

4% guRte] @A) FA Fef 24 23, FEFYCREE)0] 14830
2 AR YA 49.7%, FEFUAY, THIH S)ol BA) 35.9%,
SEzo] A9 14.4% A%

Aol gk 94 AR 75%7 Uk B gHa A% 3ERE AFA

A% 3559 76.2%, OFE 75.8% AR =2,

HEA E20| ZAIHS Mot 17 1 0|HZRE FAO= 158



SQ4 g &= SQ1 EH &= s e HIE(%)
QlCt 22 53.7
CH=ZEl QiCt 19 46.3
A 41 100.0
olCt 84 75.0
ST, OMN 5) At 28 25.0
A 112 100.0
ULt 80 57.1
SSFE(OHIE) eict 60 42.9
A 140 100.0
H 19 S04 &= Z1K2)
SQ4 g &= A2-2 28 g= MBS HIE(%)
5] ot 0 0.0
OfL|Ct 6 15.0
— HE 23 57.5
s agct 6 15.0
0 2t 5 12.5
2 40 100.0
& ofLCt 5 4.6
ofL{ct 21 19.3
BE 42 38.5
SSTE(CE, TMH S) Sz} 38 34.9
O 1Ct 3 2.8
AA 109 100.0
5] otk 5 3.6
OfL|Ct 29 20.7
BE 49 35.0
SEFAOME) Jzct 46 32.9
O JZCt 11 7.9
A 140 100.0
EES 159



5)

6)

7)

SQ5 : A A
AR SHAS Jd ] 2AF A3, RV 15522 51.3%, AT
14778 0.2 48.7%= A%

SQ6 : AT FA}
AE SEAY dgd 242, 50H7F30.8%, 40t 7F 21.5%, 30T

7} 15.6%, 60T ©]4F°] 15.6%, 20th 16.6%E ZAHE.

I 20 SQ6 &= At

g= M Sl HIS(%)

1 20ty 50 16.6

2 3004 47 15.6

3 4004 65 21.5

4 504 93 30.8

5 60CH Ol& 47 15.6
A 302 100.0
Al: 24 A AL AR E RAHEFEAD)
S STAS B DAY B 5 A2 2 AT, TV el
190 O & 49 2%Z A3 7F4 =9rom 1tke o7 #EE 9} ol

dlo] 119&12; 30.7%S AA 3T,
AE JE AE2 20071 =2 HFE-QAHY, 30t o] TvaEld e
old, AFY7} 4= 1 8|82 ¢ S71

MEA| E2O| ZAMYS HIOL 471 : 0|HERE ZAIOR 160



HE21A1 85 A
SQ3 EH &= Al EH &S MERSIS HIZ(%)
TV-2t0 2 19 22.9
ZEE-QIE{ 36 434
SHEE 24 28.9
20K ATNH-2H7] QLY 0 0.0
o M 2 2.4
7|E} 2 2.4
B 83 100.0
TV-20 24 471
ARH-2AH 17 33.3
HEE 10 19.6
30cH AL 27| Ot 0 0.0
Chet et 0 0.0
7|Ef 0 0.0
A 51 100.0
TV -2t 43 53.8
FaP=1= el =1F] 20 25.0
e = 11 13.8
4004 AL - 27| QLY 2 2.5
o &M 3 3.8
7|E} 1 1.3
A 80 100.0
TV-2t0 e 65 52.8
ARH QIEY 35 28.5
SHERE 22 17.9
50cH AT|F4-3HA7| OHY 0 0.0
o &M 1 0.8
7|E} 0 0.0
A 123 100.0
TV-2ife 39 68.4
ARH-2AH 10 17.5
SHERE 6 10.5
60CH Ol%f AL -2Hg7] QLY 1 1.8
Chet et 0 0.0
7|E} 1 1.8
A 57 100.0

I

Jhu

161



<[z

8)

L}

| SR 5 44.4%%1 1350 ‘1%

[e]
=

A s

HIE(%)

oK

il

bl

or

100

1.0

6.3

37.2

44.4

1.1

100.0
162

19
113
34
304

Az AA A

135

1S
R

sfe] 2 %73k Sk et

5

)el =

1 Ot T
el
2 A4

0 1
R

oLt

T+

o
=

2
5

A

2-2: B4 AP AR o 24}

b

=
=

39 vtk AFAEE] F{ A AR Frertwon, AF7|3ho]

PR QA w7} ol

o %
HEA £29)

A

9)



10)

EH
N
w
>
N
N

gl_l
Jio
Y
H

SQ3 g a= A2-2 i &= Metgis HIZ(%)
5] OfLCt 3 4.0
oLt 21 28.0
HE 36 48.0
3d ojgt
oS 2Ct 3 4.0
A7 75 100.0
a1 OfLCt 2 38
0|,|__||:|. 10 19.2
HE 22 42.3
31 0JA ~ 54 OBt
e 15 28.8
0He 1o 3 5.8
3] otuct 2 3.0
HE 21 31.8
5 04 ~ 10 02t
et 26 39.4
Bl 3 4.5
3] ofL|Ct 3 3.1
HE 36 36.7
104 04
BE" 38 38.8
e Elal 10 10.2
A7 98 100.0

Bl : AAHY 2A

Aol digt 2] ¥4
o] 267822 A FRIARe] 88.4%° B A2

4
Ju

ZAL AT F5 9 Rl 3E Yoz HE ]l
2 BE4E,

T 7 AFEo] 44.1%%to] Ao gt 9l

. 5] HdolgE &

o ZEFY AT
32 50T} 36. 1% 7H4 B FelE EYolE



3= REED HIS(%)
1 BBl 7, FRME)Sr] HY 35 116
2 33 K9IBS M 267 88.4
A 302 100.0

B1 g &= SQ4 HH &= MRS HIE(%)
Ch=E 3 8.6
3 SSFE(AE, T 5) 16 45.7
SSMEA, 78 FUUME)To| 2

SSTE(OIIE) 16 45.7
| 35 100.0
HEZE 39 14.9
3 SSTE(AE, Ot 5) 96 36.8

33 Y Helel 35 MY
SSTE(OIIE) 126 48.3
B 261 100.0

¥ 26 B1 &= AIK?3)
B1 EH &= SQ6 g ats MEdSI H&(%)
20LH 5 13.9
30LH 4 11.1
3 i 40LH 9 25.0

SB(MSAl, 73 FOIME])HO| 24O

50LH 13 36.1
60LH 04 5 13.9
27 36 100.0
20LH 45 17.1
30LH 42 16.0
40cH 55 20.9

33 L IHRIS B35 =
50LH 80 30.4
60LH 0|4 41 15.6
27 263 100.0

MEA =20 ZEUS YO 37 0|HE2E SHe= 164



11)

H 27 B1 &= ZiK4)

B1 &g &= B2 Tt &= MEHSIA HI(%)
FHAIBICH 11 31.4

L(MEA, 7 ZOIME)TEO] Ol BiT5HT} 24 68.6
A 35 100.0
AHAIBHCE 148 56.7

I3 92 MO HICHSHT} 113 43.3
A 261 100.0

B2 : I = B3k At AL

A7 A T= A3 O A vlo]dY A e = F3} of B A A3t ZHg

T 7H 168 22 56.6%, IR 71 12978 0. & 43.4% % LEHE.

shfAke] 61.3%% 549 o4 37] ARAR BAH,
H 28 B2 &% Z1K(1)
a= ME Sl HIE(%)
1 St 168 56.6
2 HCHSHC} 129 43.4
A 297 100.0
H 29 B2 &5 Z1l(2)
B2 EH a= SQ3 g &= HE Sl HIE(%)
34 ojgt 43 26.7
31 0] ~ 6 O]k 31 19.3
gttt 54 0|4 ~ 109 Ot 32 19.9
10& Ol 55 34.2
B 161 100.0
34 ojet 32 23.4
31 O]&h ~ 5 O]k 21 15.3
oy 54 0|4 ~ 109 Ot 37 27.0
10 Ol 47 34.3
B 137 100.0
EES 165



12) B3-1: A 97 Q1] o & XA}
o AR SYAF AM 2FALTY, £X2], AHA 87, & 4ot
E7))o tfsto] & &3 Qloka Azste) gl J R AX] gzt &
141791 46.6%7} ‘RE’, 30.5%7} ‘12Tl 14.9%7} ‘obch 1 &

&= HEH Sl HIS(%)

1 Mo oty 9 3.0

2 otct 45 14.9

3 HE 141 46.6

4 oot 92 30.5

5 o< J2Zct 15 5.0

2 302 100.0

B CL: AR A9 oy 24

o A U W Aol thR AACEE) of % 2AF Ak, HA PEA F
10999 35.7%7+ ‘A3 W Yk 2 Aestgon, 26.1%: F

3]
BT T, 21.9% O FEI A2 girk S A,

231C1 =52

5= REEES HI2(%)
1 e T 9 2.9
2w 41 13.4
3 Hgs| Yt 109 357
4 ozt RSPl MY QItt 67 219
5 2ot 80 261

=] 306 100.0

MEA =20 ZEUS YO 37 0|HE2E SHe= 166



14) C2: 49 A FH A
o AU dsks A A H AA 718 2A A, AA EHA S 122
21 49.6%7F SAA(FePEE 5) & A"t o, 21.5%= 7Y,
16.7%= AR & A=t

o= ME S HIZ(%)

T Hor 53 21.5

VA UNES 41 16.7

3 sdM(gazE S) 122 49.6

4 2 30 12.2

5 V& 0 0.0
A 246 100.0
B2 167



Abstract



Abstract

A Study on Urban Snow Removal and Disposal in Seoul : Focused on
Local Roads

Jong-Seok Won*Yoon-Shin Bae:Sang-Gyoon Kim

The record snowfall in Seoul Metropolitan Area in January 2010 re-
sulted in serious problems such as traffic accidents, falls on iced roads and diffi-
culty in patient transfer due to Seoul Metropolitan Government(SMG in abbrevi-
ation)’s limited capability of snow removal and local residents’ inadequate

participation.

In this study, we propose the solutions to consolidation of SMG’s snow
removal capability and activation of residents’ participation. For this, we studied
the current state of SMG, the global cases, the spatial analysis on the target area

and the survey on residents’ recognition.

As for the heavy snowfall in January, 2010 in Seoul, SMG removed
15~30% of the total amount of snowfall in the region, leaving the rest of it. The
equipment, transport capacity and manpower that are available now makes it
insufficient to remove snowfall on local roads in a timely fashion. So it is needed
to provide assistance on areas that are vulnerable to snow and activate residents’

participation.

Foreign cities determine the order of priority for snow removal by con-
sidering areas that are vulnerable to snow hazard based on spatial analyses on
weather forecasting data, topology, nearby buildings etc and inform the work-
force and residents accordingly. Also they encourage their residents’ partic-

ipation in snow removal by specifying regulations on penalty for being inactive
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in snow removal.

For the selection on the vulnerable areas to snow hazard, we analysed
the target areas. The factors such as slope, solar radiation, aspect and nearby
important buildings were selected by the results of experts’ surveys. This enabled
us to draw a conclusion on the recognition of highly vulnerable areas(covers 11%
of case area) and the priorities for the concentration on the snow removal and

disposal.

From the survey results on the residents’ recognition of snow removal,
it was discovered that 63% of residents have thought about snow removal, how-
ever they had limited knowledge on snow removal and low awareness of duty for

distributing information to nearby vulnerable areas.

For the results of this study, we present the solutions to removal and

disposal of heavy snow in local roads as follows.

i) In heavy snow, SMG informs residents of the priorities about snow

removal and disposal on local roads by internet and smart phone.
ii) The responsibility on snow removal in multi family housings and
tenement houses must be stipulated on rental contract. One site by

300~400 family must be designated as snow pile sites.

iii) If the residents participate in snow removal and disposal, their time

must be accepted as civil defence training or volunteer work.

iv) SMG establish an ordinance requiring snow removal and penalties

on homes that fail to do.
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