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ABSTRACT

Road geometry is one of the many factors that cause crashes, but the effect on traffic accident
depends on weather conditions even under the same road geometry. This study identifies the variables
affecting the crash severity by matching the highway accident data and weather data for 14 years
from 2001 to 2014. A hierarchical ordered Logit model is used to reflect the effects of road geometry
and weather condition interactions on crash severity, as well as the correlation between individual
crashes in a region. Among the hierarchical models, we apply a random intercept model including
interaction variables between road geometry and weather condition and a random coefficient model
including regional weather characteristics as upper-level variables. As a result, it is confirmed that
the effects of toll, ramp, downhill slope of 3% or more, and concrete barrier on the crash severity
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vary depending on weather conditions. It also shows that the combined effects of road geometry and
weather conditions may not be linear depending on rainfall or snowfall levels. Finally, we suggest
safety improvement measures based on the results of this study, which are expected to reduce the
severity of traffic accidents in the future.

Key words : Weather Condition, Road Geometry, Hierarchical Ordered Logit Model, Crash Severity
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WEAFIS] HAYQIRl e Q1A 09l =2 a9l AEFell VA Z FEE S glon, tiRE a9l 7 AE A
f07 Qs wEALTLY} BAEA Hr) o] F =23 91e wEAL AU # 34%E z}zlfs}% Ao
UERITHAASHTO, 2010). £23-7 %10 Z3hd oje] 84 Z 225, Ao/l Z, TAAAL T, @A
g, 94X So] nEAlL AT 9L uxE= AoZ BAE ) THOthman et al., 2009; Park et al., 2013).

SRR 8 F SRR wet 1FA AR mA = FFale] BEAT FAT 275
Z Z70A 714 wet mEAba Al R u = g3ko] TS 4= 9lth(Dadashova et al., 2016; Park et
al,, 2010). <Table 1>04 & = J%o] A 109 7+ S2xH Ao 02 &5 2 AdASs & Az
FE|d.14%)0) HIE) H& = WA A(G.67%) =2 ASE Ygyth FEHE 71 o FYEH
Feh3t 4= glo) ghe IXo Hl3) g, A, o].7H Al AL Az

ATHKim et al., 2017). ©]H 3 ot T 7P FEHIE TEER29 ?ﬁ%‘—_-_i FE=

T, FHAAL AR, AN

041‘% Soll wheh o AAR AALE BAAIZ 5 ok ek =28 acle] wEAL AA R HX= FEFES
W3 BA5] QA E O T27|8FE By ofUe} Z) A dEH el i E3FAR] B4o] Hasith
AP AZEE BA O loA 7 ApEA e A A Ho wel ARAEE M Atk A wet A

A4, o5 4, =238 +F 59 Aok A7 wfoll FARE ALl tisiA = Al w2t 4l
A7t g ¢ Atk mEbA B AT s A mE RS aeste] Ve =278 R 2

SAL AZ =] mA= BAl FFFE £ Asl AAA &AF £4 2 ¥ (Hierarchical Ordered Logit

Model)& A &35t £ ﬁ?ﬂ T F /A E FEE 1A 1EER A A4 R IS HA

7]@}@}5}19} T27)3 ¢ 3 1S gelsk= Zloltt o] F A3 AAH &A4F 23 =Y

<Table 1> Fatality ratio(2008~2017, TAAS)

e Years (Yean) | »y08 | 2000 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | Ave.
Dry 6.1% | 56% | 5.1% | 39% | 50% | 42% | 34% | 2.6% | 3.0% | 25% | 4.14%
Others 11.1% | 97% | 72% | 43% | 58% | 47% | 43% | 32% | 27% | 37% | 561%
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FQF AsT2e FABE AVPgHel ek wEADe] s 3ol gekd 5 glek AFAA AT
S AF, AR A B A, w2 AR, B 2, = SAALL T 3 2147 £
A9tk oo ¥ AT 2AS SHSA 2T T BAT TEEE BEAT AR 7 PAEE v
Bo g AA A EARY S D85t 7 EH e wet S22V 27 AL Ad R v = o
g Basteh
<Table 2> Summary of literature review

No | Author and Year | Analysis target Geometry and Weather condition Area Model
* The existence of horizontal curve
Abdel-Aty and Crash * The existence of an upstream on-ramp Generalized
1 Abdalla Frequenc * Pavement condition Florida Estimating
(2004) equency * Standard deviation of traffic volume/speed Equations
* Average speed
Ahmed et al. " Snow/dry scason Colorzrdo Hierarchical
2 Crash rate * Number of lanes (mountainous
(2011) Bayes Models
* Degree of curve per segment freeway)
* Snow/dry season .
Ahmed et al. Crash * Vertical slope, Median width Colora}do BayE?Sl‘tm
3 (mountainous Logistic
(2012) Frequency * Average speed .
freeway) Regression
* Degree of curve per segment

14 DIZTSOL| =27 183, M22(2019H 42)
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No | Author and Year | Analysis target Geometry and Weather condition Area Model
e * Wind (speed and direction)
Bilionis . .
4 2013) Crash severity | * Temperature Iowa Logit Model
* Rainfall, Snowfall
5 Hong Total cost * Terrain Type (I\II(a (t)irjr? Al thit;zil(in
(2009) (Flat, Mountain) | * Median, Curve radius, Vertical slope, Shoulder . £
Highway) Model
Poisson
Jung * Precipitation .
6 2011) Crash rate | v radius, Curve(lefy/right) Korea Regression
Model
Khattak and | Crash severity :giiﬁ;tvﬁlgngat Iowa
7 Knapp (Injury, No & (Interstate | Logit Model
(2001) injury) * Crash on weekend Highway)
ity * Wind gust speed, snowfall intensity ghway
. Crash rate * Access facility Korea Multiple
Kim . . . .
8 2001) (Injury, Severe | * Vertical slope (National Regression
Injury) * Rainfall, snowfall Highway) Model
* Season(spring, summer, autumn, winter)
» Traffic Volume Korea Hierarchical
9 | Lee et al. (2000) EPDO * Rainfall days and precipitation (Jung-bu Clusterin
* Number of Snow days and Snowfall Expressway) £
* Average temperature
* Air temperature
Liu * Average wind speed
10 2013) Crash severity | * Visibility Maryland Logit Model
* Huminity
* Total precipitation(past 24 hours)
* Degree of curve
1 Ma et al. Crash * Grade differences China Negative
(2017) Frequency * Lane width Binomial Model
* AADT
* Wind Speed, Air temperature
. Crash severity | * Precipitation .
12 Na(l;‘ofé)al’ (Visible, | * Number of lanes Nebraska Ordi/lre:d;"g“
disabling, Fatal) | * pavement condition
* Lighting condition
Song et al " Weather variations Hierarchical
13 & ' Crash type * Spatial variations in percent of sharp horizontal curves Texas
(2006) . L . " Bayes Models
* Spatial variations in roadside conditions
* Carriageway width
* Super elevation Multiple
hm 1.
14 ot (zaorgg)t a Crash rate * Shoulders Western sweden |  Regression
* Curve(left/right) Model
* Curve radius
* Number of merging ramps
Zeng et al. . * Number of diverging ramps .
15 2017) Crash severity « Number of infersections Hong kong Tobit Model

* Lane changing opportunity
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A ol uheh A7 s AAFS BRI
<Table 3> Description of Highway Accident(Road Geometry Statistics) and Weather Statistics
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Data class Category Number Percent(%)

No Injury 43,385 84.3
Severity Injury 6,982 13.6
Death 1,094 2.1
Toll 1,645 32
Segment Ramp 2,854 5.5
others* 46,962 91.3
R=0* 34,180 67.1
. 0<R <500m 2,480 49

. . Radius Curve
Highway Accident 500m<R<1000m 8,063 15.8
R>1000m 6,198 12.2
Slope >3.0% 1,781 155
0<Slope<3.0%* 9,745 84.5

Vertical Slope ope -

Slope< —3.0% 2,415 17.3
—3.0%<Slope<0* 11,575 82.7
Concrete 5,199 10.1
Barrier Guard 31,228 60.7
ETC or None* 15,034 29.2
0* 43,035 83.6
. less than 1 2,400 4.7

Rainfall (mm)
1 to less than 5 3,666 7.1
over 5 2,360 4.6

Weather

0* 48,903 95.0
less than 1 386 0.8

Snowfall (cm)
1 to less than 5 1,065 2.1
over 5 1,107 2.1

*is base line variable.
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whe} ) o7 H 2 & (Random Intercept Model)3} % 2] A<= 2 & (Random Coefficient Model) 0.2 F-EH T} o4
HEH O A <Fig. 1>7 o] JHEE OE HHE 7Y, 7|&7]v 59T BP0 QA3to] AA
TOoRH 7t [T @2y, )2k 7 A Wl 22ke, )& FEETh YAATEH S 7+ <Fig.
253} o] M Z Ay} V|27 BF U8 RYo = o4 Ayl (50 Ayt 45zt
& At FEHTo] mA e Gl g £40] 7Hsstth

.
K]
8 S
s 3
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Uy,
~ 80 =
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uoj
Predictor Variable x Predictor Variable x
<Fig. 1> Random Intercept Model <Fig. 2> Random Coefficient Model
2 dATfolMe JElRFgH JoATREH o] BT FRHJT JJHARFE e SRV TFE} 7)1
B 4ES WP Uuliss T, o8 Fi) =Rslehract sldee] B Q3] A
Azkee] PXE 9P BASAL £ GFHE A8 B4o] JolHER oS WY AYszel
AMSE TYSE YAAFREL TR £ A7) YNSRI ARFRE1FD) E2718T
zs} Ad5zel BN MEQEDE T, o8 B9 2 $28 4] 43280 0P 24
of 7hsetth. EY BAARE 55 A9 AEAd met AW w2rjskrze g Ax AzE A
g vlRstaa shich 2t BARYe] helA ohe 2ol 484 4 9l
p"“(ygj = [)
i log(pr(pr)) M=1,2,3 M

prob(yij =1) = prob(Noninjury) = (/’nj
probly,; =2) = prob(Ejury) = ¢y, + ¢y,
prob(yij =3) = prob(Death) =1
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P
llevel : 77mij = 60]' + E Bpjl‘pij +§m (3_1)
p=1

2level :: ﬂ[]j =% +u0].

Q
B 'pi =~ Tpo + qgl TpgWaj + Upj

P P P
Thij = Yoo T o, +p21'7p037::j +p§[g§i%q“’q]mpu +P§:]]upjxpij +6, (p=1,2,3,...,P, ¢=1,2,3,..,Q) (3-2)

)

(u)E TAE 5, & E27TF2 W,

= HFAH(,), 71 EI Z2718EE 2 A5G aT(,),

. 4 Q2% 3L 15T 2547 FHe) BE $402, 5, U7 R(Threshold) & LebT},
AA £ME 23 BME 2o YooRE HE <

43 A 4(Intra Correlation Coefficient: ICC)E 53l ITslA "o} o= A #& BAF T 25 It B4k =

At we2A S Lo, 5%-25%5EY W RYe 488 5 9tk

¢

8 glstat. YA <A418 Bgeste A EHE BMS
+ o8 ol +4 §% Bt
K K
aprob(y =m) erp (- 712] fizy) cep(; kzlﬁ‘xk)
=1 & N x 15, (5)
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yaT 1Y A SERA7} 37 gE Ao Wk,
=AW A7)0 wE 71t FEAES Ui
2 FostA otk A o] 1,000m o] dolH ZF-9-#Fo] Smm ©
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<Table 4> Estimation Result Summary for the Random Intercept Model

1-level Variables Coefficient | Standard error t-ratio odd ratio
Intercept oo ¥ 1.660 0.058 28.614 5.261
Segment rainfall(less 1mm), r, ** 2430 1.010 2.406 11.364
rainfall(1 ~5mm), r,,** 1.682 0.721 2.333 5.378
Toll rainfall(over Smm), 7, 1.027 1.033 0.994 2.792
snowfall(1~5cm), r,,** 2.239 1.014 2.208 9.381
snowfall(over Scm), r;,* 1.815 1.020 L.779 6.143
rainfall(less 1mm), r,*** 1.783 0.285 6.258 5.949
rainfall(1~5mm), r,,*** 1.224 0.220 5.576 3.402
rainfall(over Smm), rg,** 0917 0.357 2.571 2.501
Ramp snowfall(less lcm), 74,** 2253 1.039 2.168 9.519
snowfall(1~5cm), 7, *** 2.075 0.523 3.968 7.963
snowfall(over Scm), 7, ,** 1.112 0.415 2.678 3.039
Others
Curve rainfall(less 1mm), 7, -0.178 0.285 -0.625 0.837
rainfall(1 ~5mm), r,,, 0.166 0.258 0.641 1.180
rainfall(over Smm), r,, -0.446 0.310 -1.437 0.640
O<R=300m snowfall(less lcm), r 5, 0.128 0.787 0.163 1.137
snowfall(1~5cm), 74, -0.569 0.429 -1.326 0.566
snowfall(over Scm), 7, -0.157 0.480 -0.327 0.855
rainfall(less 1mm), 4, 0.058 0.173 0.335 1.060
rainfall(1~5mm), r,, 0.057 0.127 0.451 1.059
rainfall(over Smm), 7, -0.109 0.155 -0.702 0.897
S00m<R = 1000m snowfall(less lcm), 7, -0.033 0.458 -0.072 0.968
snowfall(1~5cm), 7y, -0.285 0.244 -1.169 0.752
snowfall(over 5cm), 7,5, -0.228 0.234 -0.971 0.796
rainfall(less 1mm), r,,, 0.319 0.217 1.468 1.376
rainfall(1~5mm), r,, 0.221 0.161 1.374 1.247
rainfall(over Smm), r,q,* 0.339 0.201 1.689 1.403
R=1000m snowfall(less lcm), 7, -0.135 0.506 -0.266 0.874
snowfall(1~5cm), 7,4, 0.197 0.363 0.543 1.218
snowfall(over Scm), 74, 0.521 0.386 1.349 1.684
R=0
Vertical slope rainfall(less 1mm), 7, -0.308 0.259 -1.192 0.735
rainfall(1 ~5mm), r,,,** 0.572 0.290 1.972 1.771
rainfall(over Smm), 7;,,*** -0.772 0.232 -3.322 0.462
Slope<-3%
snowfall(less lem), ryq)* -0.820 0.508 -1.615 0.441
snowfall(1~5cm), 74, 0.721 0.485 1.486 2.057
snowfall(over 5cm), 74,** -0.700 0.328 2132 0.497
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1-level Variables ‘ Coefficient ‘ Standard error ‘ t-ratio odd ratio

-3%<Slope<0
rainfall(less 1mm), 7y, -0.214 0.317 -0.675 0.807
rainfall(1~5mm), r,;, 0.050 0.244 0.206 1.052
Slope23% rainfall(over 5Smm), r,q, -0.296 0.296 -1.000 0.744
snowfall(less lcm), 7y, -0.160 0.813 -0.196 0.853
snowfall(1~5cm), 7., -0.257 0.474 -0.542 0.773
snowfall(over Scm), 7, 1.525 1.027 1.484 4.593

0<Slope<3%
Barrier rainfall(less 1mm), 7,,, 0.128 0.094 1.359 1.137
rainfall(1~5mm), r,,,* 0.145 0.074 1.948 1.156
Guard il rainfall(over Smm), r,,,*** 0.430 0.096 4477 1.538
snowfall(less lem), 7,5, 0.362 0.247 1.467 1.437
snowfall(1~5cm), 7,4, 0.171 0.138 1.244 1.187
snowfall(over Scm), 7, *** 0.361 0.140 2.568 1.434
rainfall(less 1mm), 7,4, -0.018 0.199 -0.091 0.982
rainfall(1~5mm), r,q,*** -0.548 0.147 -3.741 0.578
Concrete rainfall(over Smm), 7, 0.281 0.211 1.330 1.324
snowfall(less lem), 7, 0483 0.498 0.969 1.621
snowfall(1~5cm), 7,, -0.072 0.282 -0.256 0.930
snowfall(over 5cm), 75, -0.036 0.276 -0.132 0.964

ETC or None
Threshold | d,(between Injury and Death)*** 2.163 0.029 74.963 0.462

Note: *p<.10, **p<.05, ***p<.0l.

<Table 5> Marginal Effects of the Random Intercept Model

1-level Variables Baseline Variable No injury Injury Death
rainfall(less 1mm) -0.307 -0.276 0.582
rainfall(1 ~5mm) -0.212 -0.191 0.403
Toll gate rainfall(over 5mm) -0.129 -0.117 0.246
snowfall(1~5cm) -0.282 -0.254 0.536
snowfall(over Scm) -0.229 -0.206 0.435
rainfall(less 1mm) Others -0.225 -0.202 0.427
rainfall(1 ~5mm) -0.154 -0.139 0.293
rainfall(over 5mm) -0.116 -0.104 0.220

Ramp
snowfall(less 1cm) -0.284 -0.256 0.540
snowfall(1~5cm) -0.262 -0.235 0.497
snowfall(over Scm) -0.140 -0.126 0.266
rainfall(less 1mm) 0.022 0.020 -0.043
Curve less 500m | rainfall(1~5mm) R=0 -0.021 -0.019 0.040
rainfall(over 5mm) 0.056 0.051 -0.107
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1-level Variables Baseline Variable No injury Injury Death
snowfall(less 1cm) -0.016 -0.015 0.031
snowfall(1~5cm) 0.072 0.065 -0.136
snowfall(over Scm) 0.020 0.018 -0.038
rainfall(less 1mm) -0.007 -0.007 0.014
rainfall(1 ~5mm) -0.007 -0.007 0.014
rainfall(over 5mm) 0.014 0.012 -0.026

Curve 500~ 1,000m
snowfall(less 1cm) 0.004 0.004 -0.008
snowfall(1~5cm) 0.036 0.032 -0.068
snowfall(over Scm) 0.029 0.026 -0.055
rainfall(less 1mm) -0.040 -0.036 0.077
rainfall(1 ~5mm) -0.028 -0.025 0.053
rainfall(over 5mm) -0.043 -0.038 0.081

Curve over 1,000m
snowfall(less 1cm) 0.017 0.015 -0.032
snowfall(1~5cm) -0.025 -0.022 0.047
snowfall(over Scm) -0.066 -0.059 0.125
rainfall(less 1mm) 0.039 0.035 -0.074
rainfall(1 ~5mm) -0.072 -0.065 0.137
rainfall(over 5mm) 0.097 0.088 -0.185

Slope <3% —3%<Slope<0
snowfall(less 1cm) 0.103 0.093 -0.196
snowfall(1~5cm) -0.091 -0.082 0.173
snowfall(over Scm) 0.088 0.079 -0.168
rainfall(less 1mm) 0.027 0.024 -0.051
rainfall(1 ~5mm) -0.006 -0.006 0.012
rainfall(over 5mm) 0.037 0.034 -0.071
Slope> 3% 0<Slope<3%

snowfall(less 1cm) 0.020 0.018 -0.038
snowfall(1~5cm) 0.032 0.029 -0.062
snowfall(over Scm) -0.192 -0.173 0.365
rainfall(less 1mm) -0.016 -0.015 0.031
rainfall(1 ~5mm) -0.018 -0.016 0.035
. . rainfall(over Smm) -0.054 -0.049 0.103

Guard rail barrier
snowfall(less 1cm) -0.046 -0.041 0.087
snowfall(1~5cm) -0.022 -0.019 0.041
snowfall(over 5cm) -0.045 -0.041 0.086

ETC or None
rainfall(less 1mm) 0.002 0.002 -0.004
rainfall(1 ~5mm) 0.069 0.062 -0.131
. rainfall(over 5mm) -0.035 -0.032 0.067
Concrete barrier

snowfall(less 1cm) -0.061 -0.055 0.116
snowfall(1~5cm) 0.009 0.008 -0.017
snowfall(over 5cm) 0.005 0.004 -0.009
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<Table 6> Estimation Result Summary for the Random Coefficient Model

1-level variables ‘ 2-level variables Coefficient | Standard error t-ratio Odds Ratio

Intercept Too ¥ 1.578 0.062 25.580 4.846
Segment Toll Tl 1.192 0.774 1.540 3.294
rainfall(less 1mm), r,** 0.696 0.268 2.600 0.499
rainfall(1 ~5mm), = ,** 0.578 0.232 2.491 1.782
rainfall(over Smm), r,, -0.039 0.106 -0.364 0.962
snowfall(less lem), r, -0.751 0.632 -1.187 0472
snowfall(1~5cm), 7, 0.281 0.246 1.145 1.325
snowfall(over Scm), 74 0.030 0.100 0.296 1.030
Ramp Ty 0.127 0.316 0.401 1.135
rainfall(less 1lmm), r,, 0.006 0.090 0.067 1.006
rainfall(1 ~5mm), 7,,** 0.175 0.080 2.176 1.191
rainfall(over Smm), r,, -0.064 0.052 -1.228 0.938
snowfall(less lem), r,, -0.424 0.281 -1.511 0.655
snowfall(1~5cm), 7y, ** 0.220 0.108 2.030 1.246
snowfall(over Scm), 7y -0.046 0.036 -1.277 0.955

others
Curve 0<R<500m Ty -0.827 0410 -2.016 0.437
rainfall(less 1mm), 7, 0.171 0.107 1.593 1.186
rainfall(1~5mm), 7, -0.088 0.104 -0.846 0.916
rainfall(over Smm), r,, 0.075 0.062 1.210 1.078
snowfall(less lem), ry, -0.201 0.336 -0.598 0.818
snowfall(1~5cm), 74, 0.197 0.127 1.552 1218
snowfall(over Scm), 7 -0.033 0.028 -1.188 0.968
Curve 500m<R<1,000m | r,,** 0413 0.186 2217 1.512
rainfall(less 1mm), 7, 0.004 0.068 0.064 1.004
rainfall(1 ~5mm), r,, -0.014 0.058 -0.237 0.986
rainfall(over Smm), r,,** -0.086 0.035 -2.450 0918
snowfall(less lem), r,, 0.119 0.122 0.971 1.126
snowfall(1~5cm), 7, -0.055 0.061 -0.903 0.947
snowfall(over Scm), 7 0.010 0.015 0.647 1.010
R>1,000m ro* 0.328 0.199 1.653 1.389
rainfall(less 1mm), 7, -0.060 0.070 -0.859 0.941
rainfall(1~5mm), 7, 0.069 0.060 1.152 1.072
rainfall(over Smm), r,, -0.039 0.030 -1.275 0.962
snowfall(less lem), ry, -0.016 0.142 -0.114 0.984
snowfall(1~5cm), 7 -0.110 0.074 -1.497 0.895
snowfall(over Scm), 7y ** 0.053 0.022 2.382 1.055

=0
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1-level variables 2-level variables Coefficient | Standard error t-ratio Odds Ratio
Vertical slope | Slope <-3.0% Teo 0.460 0.318 1.447 1.584
rainfall(less 1mm), rg, 0.126 0.111 1.141 1.134
rainfall(1 ~5mm), rg,* -0.179 0.097 -1.849 0.836
rainfall(over Smm), 7, 0.044 0.044 0.981 1.045
snowfall(less lcm), rg,** 0419 0.190 2.206 1.521
snowfall(1~5cm), 7q,** -0.232 0.102 2285 0.793
snowfall(over Scm), 74 0.016 0.021 0.758 1.016
—3.0%<Slope<0
Slope >3.0% T 0.636 0.345 1.845 1.890
rainfall(less 1mm), r, 0.101 0.120 0.845 1.106
rainfall(1 ~5mm), r_,* -0.195 0.103 -1.892 0.823
rainfall(over Smm), 7, 0.012 0.044 0.282 1.012
snowfall(less lcm), r;, 0.244 0.204 1.197 1.276
snowfall(1~5cm), ., -0.110 0.110 -1.003 0.895
snowfall(over 5cm), 74 0.021 0.027 0.751 1.021
0<Slope<3.0%
Barrier Guard Ty ¥ 0.236 0.144 1.634 1.266
rainfall(less 1mm), 7y, 0.057 0.047 1.227 1.059
rainfall(1~5mm), rg, -0.010 0.041 -0.256 0.990
rainfall(over Smm), rg,** -0.054 0.024 -2.297 0.947
snowfall(less lcm), rg, 0.051 0.104 0.496 1.053
snowfall(1~5cm), rg; -0.064 0.046 -1.376 0.938
snowfall(over Scm), 7 0.007 0.013 0.557 1.007
Concrete Too* 0.377 0.209 1.809 1.459
rainfall(less 1mm), r,, 0.096 0.067 1.426 1.101
rainfall(1 ~5mm), ry, -0.075 0.058 -1.278 0.928
rainfall(over Smm), rg,** -0.090 0.036 -2.463 0914
snowfall(less lcm), rg,* 0.246 0.148 1.656 1.279
snowfall(1~5cm), 7y, ** -0.158 0.073 2.154 0.854
snowfall(over 5cm), 74, 0.003 0.019 0.165 1.003
ETC or None
Threshold 5, (between Injury and Death)*** | | oo 75.253 8.822

Note: *p<.10, **p<.05, ***p<.0l.
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