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Frequency Percent Valid Percent Cumulative Percent
1 1096 4.2 42 42
2 1096 4.2 42 8.3
3 1096 4.2 4.2 125
4 1096 4.2 4.2 16.7
5 1096 4.2 42 20.8
6 1096 4.2 4.2 25.0
7 1096 4.2 4.2 29.2
8 1096 4.2 42 33.3
9 1096 4.2 4.2 375
10 1096 4.2 4.2 41.7
11 1096 4.2 4.2 45.8
12 1096 4.2 4.2 50.0
13 1096 4.2 4.2 54.2
14 1096 4.2 4.2 58.3
15 1096 4.2 4.2 62.5
Time Vvdid 16 1096 42 42 66.7
17 1096 4.2 4.2 70.8
18 1096 4.2 42 75.0
19 1096 4.2 4.2 79.2
20 1096 4.2 42 83.3
21 1096 4.2 42 87.5
22 1096 4.2 42 91.7
23 1096 4.2 42 95.8
24 1096 4.2 42 100.0
Total 26304 100.0 100.0
1 2229 85 8.5 8.5
2 2232 85 8.5 17.0
3 2232 85 8.5 25.4
4 2232 85 8.5 33.9
5 2232 85 8.5 424
6 2235 85 8.5 50.9
7 2157 8.2 8.2 59.1
8 2160 8.2 8.2 67.3
Month valid 9 2160 8.2 8.2 75.5
10 2160 8.2 8.2 83.7
11 2160 8.2 8.2 92.0
12 2115 8.0 8.0 100.0
Total 26304 100.0 100.0
1397 8760 333 33.3 33.3
Y ear Valid 1398 8760 333 33.3 66.6
1399 8784 334 33.4 100.0
Total 26304 100.0 100.0
Cole 5 mdS o0 b 59 2 2 2
Cele kS Ve Lo 1364 52 5.2 54
Cele kS ar LVe 24836 94.5 94.5 99.9
Speed Valid Sl s oA 35 1 1 100.0
Cole s maslSVer 5l 0 0 0 100.0
Total 26304 100.0 100.0
wd 3768 143 14.3 14.3
e 3768 14.3 14.3 28.6
PR 3768 14.3 14.3 43.0
Day valid PR 3768 14.3 14.3 57.3
e 3744 14.2 14.2 715
oy 3744 14.2 14.2 85.8
drar 3744 142 14.2 100.0
Tota 26304 100.0 100.0
i g Ve G 18087 68.8 68.8 68.8
Traffic valid B s Yors B Yeas 8009 30.4 30.5 99.2
Volume i ey 00 rr B Yeun 197 7 7 100.0
Al dlws Vorer G oven 1 0 .0 100.0
Tota 26304 100.0 100.0
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ey 0 0 0 0
PR TR 6615 25.1 251 251
Temp Vvalid PR NN 7926 30.1 30.1 55.3
PN AL 11289 42.9 429 98.2
PN S 474 18 18 100.0
Total 26304 100.0 100.0
Cole eSSV b 18450 70.1 70.1 70.1
ol kS YOG 6108 232 232 93.4
Wind speed | Valid Cole s S Y B Y oy 1305 5.0 5.0 98.3
Cole i kS Tl e 441 17 17 100.0
Total 26304 100.0 100.0
SedsS ol 2115 8.0 8.0 8.0
@?Qi‘m valid s o 2754 105 105 185
JONES P 21435 815 815 100.0
Total 26304 100.0 100.0
eV G 24792 94.3 94.3 94.3
Rainfall valid Sesks 0 1) 666 25 25 96.8
el )r GO 441 17 17 98.5
ok V0l 405 15 15 100.0
Total 26304 100.0 100.0
Sl 15881 60.4 60.4 60.4
Weather valid A 6736 256 25.6 86.0
condition Sht 3282 125 125 98.5
S 405 15 15 100.0
Total 26304 100.0 100.0
Ko 24792 94.3 94.3 94.3
Pavement valid
condition osb e 1512 57 57 100.0
Total 26304 100.0 100.0
Sl 05k 23535 89.5 89.5 89.5
Severity valid e 1544 5.9 5.9 95.3
e 1106 42 42 99.5
S 119 5 5 100.0
Total 26304 100.0 100.0

doys AO/E 5wz ) die Ao s AY/Y G S5 Jde Ao
Lo g (Golal ud) asly e Ol i 51 Galad Ol Jde
das e Ol 5 e VU oS ol eld sl la e
Golal DS L 4 KIS e o B 55 cadie

235, OF ol 5 Jse Jites ba uize olil

S s sl bl Olslas wud gladse
O s S5 Sk sl SPSS 1 e e Y dsdr
Ol &S ol el @Bl pand el o s et o 2
S e b ataly e 53 Ok 5l deys Lo das e
bobmal 5o Sl el e O S5 Jie 0l By 5 e
AVA S Ol o o 1 ((Sisod) (pnd o oo Sl ool

alas K] ﬁ)@ g&”;) dud-‘ﬁ w)".' .*dj-".

Model R R Square Adjusted R Square Std. Error of the Estimate
Regression .9322 .869 .869 .253
Logarithm .897° .805 .801 269
Severity of the accident .044° .854 .854 .352

aPredictors. (Constant), Surface Condition, Speed,

Traffic volume, Year, Day, Month, Time, Temp,

Wind speed, Horizontal Visibility, Weather Condition, Rainfall.
b. Predictors: (Constant), Surface condition, Day, Month, Time, Wind speed, Year, Horizontal

Visibility, Temp, Rainfall, Weather condition

c. Predictors: (Constant), Temp, Wind speed, Rainfall, Weather Condition, Wind speed

AR



VeoY QLZ.....:U ARRY o)w ¢r)> °)j>4rj-3_}¢~w-ﬁdb 40)@-&@“@

Gisluas Sl e (g5l3 sme O30 (gobel Slds (sl Slislas
3 el i LS el ¥NAY el Foojlel Oles S
N-p=26304-5=26299 , p-1=51. =3 ~j5 Jsr
S laesls IS sl YWV E 30e) 355 e amnlis g3l31 a5
S Use3l Pvale Jluis 4 ey L oadl (cul clislas
Sy Aoy 90 0luabl U in o5 ccanl 0/00 51 S /v il
bl 2 s ol gme o5 90 Dluabol Lo sz go Jbe g 255 o0
Gslay oud Ol Ol w4 3B il ssrge slaesls
PN

Osew S5 Jhe IS (5515 ome SPSS (sla 5,5 55 ¥ Jsd

8 Osemn S5 da 513 sme 03051 ool Llde XS o 0051
Jsdor 5l Jool Sliie L aS sl Av/ASA ol sl F oLl Oles
4,3 N-p=26304-12=26292 , p-1=12\ 28 mss
CAd gbesls IS sl YL sae) s e aeulis ol
S w2 )& Jue golspme a3l oolel ldis (ol oslias
Jsdor 31 Jeol Slaie L oS sl PENVW ol ol F oLl Oles
4,3 N-p=26304-12=26292 , p-1=12 | 23 ~ss
Odd glaesls IS slaas YA E sae) 558 e anglie ool

T IV SUIR K-SR S 1Y W0 IR SPRPCI (-d I PR S PYS K PP PRF CORUR PRV PRSI T I PR

ANOVA?
Model Sum of Squares df Mean Square F Sig.
Regression | Regression 227.540 12 18.962 80.898 | .000
Residua 6160.028 26292 234
Total 6387.568 26304
Regression 23.589 12 1.966 34.768 | .000°
Logarithm Residual 1485.918 26292 .057
Total 1509.507 26304
Severity of | Regression 3.886 5 77 3.197 | .007°
theaccident | Residud 6391.989 26299 .243
Total 6395.875 26304

a. Dependent Variable: Severity

b. Predictors: (Constant), Surface Condition, Year, Time, Day, Month, Speed, Rainfal, Temp, Wind b
speed, Traffic volume, Weather Condition, Horizontal Visibility.
c.Predictors: (Constant), Weather Condition, Wind speed, Temp, Rainfall, Horizonta Visibility.

A (1) daly Sy 4 Jle e G S e b e b Jsde Lo
logSeverity = —0.152 X year + 0.002 X month — 0.002 X day + 0.015 X speed — 0.045 X(\)

traffic + 0.014 x temp + 0.021 X wind speed + 0.019 X horizontal visibility + 0.606 X rainfall +
0.698 x weather condition + 0.622 X surface condition — 0.280

A (1) ey Copm 0 e o ety )8 e w0 bgs e £ Jader o
log(Severity) = 0.086 X time — 0.010 X year + 0.040 X month + 0.018 X day + 0.239 X temp +(¥)

0.250 x wind speed + 0.022 X horizontal visibility + 0.085 X rainfall + 0.011 X
weather condition + 0.344 X surface condition + 0.463

Wi e Sislas S 555 2 2lsr 5 Ol il 3 0TS e s alsn 5 O Jalse 503 4 o g o tie b (SULL e s Gullae

)

Severity = 0.027 X temp + 0.066 X wind speed + 0.022 X horizontal visibility + 0.832 X (1)

rainfall + 0.698 X weather condition + 0.124

Sedbl Coefficients Jyur . ail o 5550 50 ol &)

ASJJ,LJAaMm.M;wb@&ﬁ&ﬂéuJ@;)jﬁ)zb
Juas 55 SIg Oles L P-value jluis b ize = 5 5 <ol s

Slapaze 5 ol Sldde O35 Hlsbme pnd 51 g Liledd Hlsbiae

FoS ki ki 4 b SIg Ol L prvalue i
o 2ahe 25 e il Sln e GEA 5 dSL e /00
Ol oo o580 Oliadl b Jg . le o 3L Joe s s yie ol

J}J?_)JASJ_)‘JJJ)}_)JJA)Juﬁﬂﬁﬁbé‘j@‘)jygﬁg
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s pasia U pslie (s mls Sl S ailen o e S Ss et Ui S G S5 bl bl Cer e
Lo 525 5 Gle Gie Jlal 5 oes Vb Sl sled S S Sy il pde eslid (B) i sl
WS go toslal pslie SUS 3 P-VAlUE Olse 5 Llos,sT 3525« e 3,8 oo ol 5 eslinal 55 50 atly pite p3lie 335 b

sl al ol L s ged Sl el s (g0l kS 4 e |y sl o310

alal CAd e G piie (ol o e £ g

Coefficients®
Model Unstandardized Standardized T Sig.
Coefficients Coefficients
B Std. Error Beta
Regression (Constant) -.280 .026 -10.591 .000
Time .000 .000 .004 1.849 .064
Y ear -.152 .002 -.179 -64.575 .000
Month .002 .000 .012 4976 .000
Day -.002 .001 -.007 -2.908 .004
Speed .015 .006 .005 2.261 .024
Traffic volume -.045 .003 -.031 -12.962 .000
Temp .014 .002 .017 7.179 .000
Wind speed .021 .003 .020 8.427 .000
Horizontal Visibility .019 .003 .016 6.042 .000
Rainfall .606 .008 408 71.900 .000
Weather Condition .698 .003 .769 241.656 .000
Surface Condition .622 .006 542 100.107 .000
Logarithm (Constant) 463 161 2.880 .004
Time .086 .002 .585 40.375 .000
Y ear -.010 .012 -.013 -.845 .038
Month .040 .006 .130 7.116 .000
Day .018 .007 .036 2.479 .013
Temp .239 .019 274 12.640 .000
Wind speed .250 .025 .148 9.994 .000
Horizontal Visibility .022 .022 .015 1.011 .012
Rainfall .085 .086 .021 .991 .022
Weather Condition 011 .046 .006 .236 .013
Surface Condition 344 .091 .072 3.784 .000
Severity of (Constant) 124 .011 10.985 .000
the accident Rainfall .832 .005 .740 177.958 .000
Wind speed .066 .003 .083 20.008 .000
Horizontal Visibility .022 .022 .015 1.011 .012
Weather Condition .698 .003 .769 241.656 .000
Temp .027 .003 .043 10.303 .000

a. Dependent Variable: Severity
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Correlations

Time Year Month Day Speed Traffic Temp Wind Horizontal Rainfall Weather Surface Severity
Volume speed Visibility Condition Condition

Time Pearson Correlation 1 0 0.001 0 034" 267" 032" -.023" 0.01 -.064" 013" 0.008 164"
Sig. (2-tailed) 1 0.933 0.837 0.6 0.712 0.979 0.1 0.107 0.0899 0.06 0.185 0

N 26304 26304 26304 26304 26304 26304 26304 26304 26304 26304 26304 26304 26304

Year Pearson Correlation 0 1 0.002 0.001 032" 0.009 -.076" -.090" -0.009 054" 0.001 0 .050™
Sig. (2-tailed) 1 0.734 0.856 0.208 0.138 0.07 0.209 0.161 0.703 0.901 0.99 0

N 26304 26304 26304 26304 26304 26304 26304 26304 26304 26304 26304 26304 26304

Month Pearson Correlation 0.001 0.002 1 0.001 -.066" -1137 -1197 -232" 204" 0.001 -0.004 -.041" -.023"
Sig. (2-tailed) 0.933 0.734 0.83 0.121 0.206 0.309 0.412 0.315 0.881 0.532 0.083 0

N 26304 26304 26304 26304 26304 26304 26304 26304 26304 26304 26304 26304 26304

Day Pearson Correlation 0 0.001 0.001 1 -.034" -.003” 0.001 .012° -.076" 044" -.025" -0.01 0.005

Sig. (2-tailed) 0.837 0.837 0.83 0.876 0.656 0.849 0.654 0.394 0.109 0.375 0.097 0.03

N 26304 26304 26304 26304 26304 26304 26304 26304 26304 26304 26304 26304 26304

Speed Pearson Correlation 034" 032" -.066™ -.034" 1 015 -.015° 037" 036" -.023" .020™ 018~ 013

Sig. (2-tailed) 0.6 0.6 0.121 0.876 0.012 0.013 0.199 0.309 0.746 0.836 0.053 0.034

N 26304 26304 26304 26304 26304 26304 26304 26304 26304 26304 26304 26304 26304

Traffic Pearson Correlation 267" 0.009 -1137 -.003” 015 1 185" 1267 027" -.038” -0.004 -.038" 1147
volume Sig. (2-tailed) 0.712 0.712 0.206 0.656 0.012 0.302 0.102 0.202 0.374 0.533 0.858 0

N 26304 26304 26304 26304 26304 26304 26304 26304 26304 26304 26304 26304 26304

Temp Pearson Correlation 032" -.076" 1197 0.001 -.015 185" 1 041" 2317 124" -0.002 -0.007 023"
Sig. (2-tailed) 0.979 0.979 0.309 0.849 0.013 0.302 0.432 0.208 0.584 0.721 0.226 0

N 26304 26304 26304 26304 26304 26304 26304 26304 26304 26304 26304 26304 26304

Wind speed Pearson Correlation -.023" -.090™ -.2327 012" 037" 126" 0417 1 -237" .050” -0.001 025" 0.001

Sig. (2-tailed) 0.1 0.1 0.412 0.654 0.199 0.102 0.432 0.369 0.374 0.866 0.746 0.049
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N 26304 26304 26304 26304 26304 26304 26304 26304 26304 26304 26304 26304 26304
Horizontal Pearson Correlation 0.01 -0.009 2047 076" 036" 0277 2317 -237" 1 -405" -017" -100" 0.012
Visibility
Sig. (2-tailed) 0.107 0.107 0.315 0.394 0.309 0.202 0.208 0.369 0.583 0.756 0.623 0.046
N 26304 26304 26304 26304 26304 26304 26304 26304 26304 26304 26304 26304 26304
Rainfall Pearson Correlation -.064" 054" 0.001 044" -.023" -.038" 1247 050~ -405" 1 0.008 032" -0.003
Sig. (2-tailed) 0.899 0.0899 0.881 0.109 0.746 0.374 0.584 0.374 0.583 0.183 0.322 0.031
N 26304 26304 26304 26304 26304 26304 26304 26304 26304 26304 26304 26304 26304
Wezther Pearson Correlation 013 0.001 -0.004 -.025" 0207 -0.004 -0.002 -0.001 -017” 0.008 1 382”7 0.004
Condltion Sig. (2-tailed) 0.06 0.06 0.532 0.375 0.836 0.533 0.721 0.866 0.756 0.183 0.454 0.045
N 26304 26304 26304 26304 26304 26304 26304 26304 26304 26304 26304 26304 26304
Surface Pearson Correlation 0.008 0 0417 -0.01 018”7 -.038" -0.007 025”7 -.100” 032”7 382" 1 -0.004
Condition Sig. (2-tailed) 0.185 0.185 0.083 0.097 0.053 0.858 0.226 0.746 0.623 0.322 0.454 0.042
N 26304 26304 26304 26304 26304 26304 26304 26304 26304 26304 26304 26304 26304
Severity Pearson Correlation 1647 050" -.0237 0.005 013 1147 023" 0.001 0.012 -0.003 0.004 -0.004 1
Sig. (2-tailed) 0 0 0 0.03 0.034 0 0 0.049 0.046 0.031 0.045 0.042
N 26304 26304 26304 26304 26304 26304 26304 26304 26304 26304 26304 26304 26304
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Network Information
Input Layer Factors 1 Time
2 Year
3 Month
4 Day
5 Speed
6 Traffic volume
7 Temp
8 Wind speed
9 Horizontal
Visihility
10 Rainfall
11 Weather
Condition
12 Surface
Condition
Number of Units® 75
Hidden Layer(s) Number of Hidden Layers 1
Number of Unitsin Hidden Layer 1* 9
Activation Function Hyperbolic
tangent
Output Layer Dependent Variables | 1 Severity
Number of Units 1
Rescaling Method for Scale Dependents Standardized
Activation Function Identity
Error Function Sum of Squares
a. Excluding the bias unit
Bl a Ols e bl 5 sl d e 55 1Y Sl Sl 5 sl Gl s sl s Sl psere sla
350l slazel aae a3 s sl 4 A g by ol edd s Laesls L;.il.aj
s 6 Jde aME Y Jgue
Model Summary
Training | Sum of Squares Error 9186.477
Relative Error .993
Stopping Rule Used 1 consecutive step(s) with no decrease in error®
Training Time 0:00:01.98
Testing Sum of Squares Error 4155.977
Relative Error .989
Dependent Variable: Severity
a. Error computations are based on the testing sample.
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One-Sample Statistics

N Mean Std. Std. Error
Deviation Mean
Time 26304 12.50 6.922 .043
Y ear 26304 2.00 .817 .005
Month 26304 6.44 3.447 .021
Day 26304 3.99 2.000 .012
Speed 26304 2.94 243 .001
Traffic volume 26304 1.32 482 .003
Temp 26304 321 .841 .005
Wind speed 26304 1.38 .660 .004
Horizontal Visibility 26304 2.73 597 .004
Rainfall 26304 1.11 469 .003
Weather Condition 26304 1.31 .646 .004
Surface Condition 26304 1.22 416 .003
Severity 26304 .16 493 .003
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One-Sample Test

Test Value =0
t df Sig. (2-tailed) Mean 95% Confidence Interval of the
Difference Difference
L ower Upper
Time 292.866 | 26303 .000 12.500 12.42 12.58
Y ear 397.354 | 26303 .000 2.001 1.99 2.01
Month 303.115 | 26303 .000 6.442 6.40 6.48
Day 323.995 | 26303 .000 3.995 3.97 4.02
Speed 1963.416 | 26303 .000 2.945 2.94 2.95
Traffic volume 443.601 | 26303 .000 1.320 131 1.33
Temp 619.848 | 26303 .000 3.214 3.20 3.22
Wind speed 339.443 | 26303 .000 1.382 1.37 1.39
Horizontal Visibility | 743.463 | 26303 .000 2.734 2.73 2.74
Rainfall 382.163 | 26303 .000 1.105 1.10 111
Weather Condition 327.947 | 26303 .000 1.305 1.30 131
Surface Condition 476.771 | 26303 .000 1.222 1.22 1.23
Severity 51.428 26303 .000 .156 15 .16
Salal Sdd 5 ek s miie o 4k G bl o 0031 s A Y Jpd
Variable ANOVA
Severity
Sum of Squares Df Mean Square F Sig.
Time Between Groups 285.810 23 12.427 53.448 .000
Within Groups 6110.065 26280 232
Tota 6395.875 26303
Y ear Between Groups 16.281 2 8.141 33.561 .000
Within Groups 6379.593 26301 .243
Total 6395.875 26303
Month Between Groups 17.133 11 1.558 6.420 .000
Within Groups 6378.742 26292 .243
Total 6395.875 26303
Day Between Groups 1.806 6 .301 1.238 .028
Within Groups 6394.069 26297 .243
Total 6395.875 26303
Speed Between Groups 2.874 3 .958 3.944 .008
Within Groups 6384.695 26300 .243
Total 6387.568 26303
Traffic volume Between Groups 84.199 3 28.066 117.058 .000
Within Groups 6303.369 26300 .240
Total 6387.568 26303
Temp Between Groups 5.028 3 1.676 6.897 .000
Within Groups 6390.847 26300 .243
Tota 6395.875 26303
Wind speed Between Groups 5431 3 1.810 7.451 .000

ey




VEeY QLL....:U AR a)w fﬁ) 69> Lrjé‘ﬁ%d‘“ﬂ ca)Lz-JoJ&MM

Within Groups 6390.443 26300 .243
Tota 6395.875 26303
Horizontal Between Groups .957 2 479 1.968 .040
Visibility Within Groups 6394.917 26301 .243
Total 6395.875 26303
Rainfall Between Groups 2.262 3 754 3.101 .026
Within Groups 6393.613 26300 .243
Total 6395.875 26303
Weather Between Groups 495 3 165 679 .0385
condition Within Groups 6395.379 26300 243
Tota 6395.875 26303
Pavement Between Groups .090 1 .090 371 542
condition Within Groups 6395.784 26302 .243
Tota 6395.875 26303
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ABSTRACT

The main purpose of this study is to investigate and evaluate the impact of natural factors on road
accidents on coastal roads in Mazandaran province and to provide effective solutions (Case study: Si
Sangan road in Mazandaran province). The research method is statistical in terms of data collection and
analysis. Due to the fact that the present study seeks to design a model for the impact of natural factorsin
accidents on a section of the Nowshahr-Royan axis road (adjacent to the Si Sangan Coastal Forest Park in
Nowshahr) in recent years, first citing meteorological organization statistics to examine the parameters
Climate and its analysis is done and then using the statistics of road accidents and traffic passing in this
part of the route, accidents caused by climate are examined. Thus, the data of the last three years of
accidents, weather conditions and passing traffic are used for modeling. Analyzes, tests and statistical
modeling were performed in the form of SPSS software. The results showed that the share of climate
variables was such that weather conditions, rainfall and wind speed, temperature and horizontal visibility
were the most important variables affecting the severity of accidents in the present study. So that this
amount for the amount of precipitation is equivalent to a positive coefficient of 0.832, weather conditions
are equivalent to a positive coefficient of 0.698, wind speed is equivalent to a positive coefficient of
0.066, temperature is equivalent to a positive coefficient of 0.027, and horizontal visibility isequivalent to
apositive coefficient of 0.022.

Keywords: Road Accidents, Natural Factors, Coastal Roads, Traffic, Weather Conditions
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