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SECTION ~.0 

INTRODUCTION 

The work reported here began with the idea that traffic accidents 

are related in some way to weather phenomena. Other investigations* 
! . 

have shown weather to be important in influencing physiological 

characteristics of people and it was believed that the same effects 

might contribute to abnormal driving beha~ior. The theory is 

reinforced by personal subjective observations that weather sys-

tern activity, such as passage of a cold front, produce noticeable 

behavior changes in people. 

Thus, a statistical study was designed to perform a preliminary 

pilot investigation of the theory. 

Data was available for the study area in sufficient ~etail to 

perform a statistically sound analysis. 

For Ingham County Michigan accident information.on state trunk­

line highways was on file hour by hour for the entire 1968 calen-

dar year. Permanent traffic recorder data, at a station in the 

southern part of the county was also on hand for the same hours. 

Further, weather bureau data from an airport weather station in 

the northwest corner of the county provided hourly details of 

wind speed, temperature, humidity, barometric pressure and 

precipitation. 

Using this data base several estimates and statistical tests were 

possible. 

* See Reference 6.2.2 and 6.2.6 
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The following detailed analysis demonstrates the relationships 

which were found and suggests that'further work will build on the 

findings in devising counter measures for the ever increasing 

incidence of traffic accidents. 
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2.1 APPROACH 

SECTION 2,0 

DISCUSSION OF PROJECT 

) 

One of the practical problems in testinR the theory that 

there is a relationoh:Lp between atmospheric conditions and 

traffic acc:Ldents :Ls the relatively infrequent occurrence 

of accidents coupled with the rapid change in weather over 

short periods of time. A basic assumption is that any 

correlation which might exist is very sensitive to short 

time changes in the variables. 

Another problem is the number of variables which might 

contribute to accidents. Not only are temperature, pres-

sure, wind speed, hum:Ldity and precipitation of interest, 

but seaoon, liBht cond:Ltions, traffic volumes and rates 

of change of these factors may be important. 

It is difficult to perform studies of this type, of a 

sufficiently microscopic nature, that will provide in-

s.ight into some of the more subtle and· obscure inter-

relationships. 

Fortunately, in the present study, a very large and de-

tailed data base is available which greatly increases 

the accuracy of the estimates, In fact, 8,784 data points, 

each containing one dependent and eight independent 

variables, are used in the analysis. 

- 3 -
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The analysis uses techniques of both polynomial regression 

and stepwise regression. 

2. 2 STUDY AREA 

The area selected for the study was Ingham County, Michigan, 

(Figure 1) which had an estimated 3,599~000 average daily 

vehicle miles traveled in the year 1968. This includes 

1,608,000 vehicle miles on the state trunkline system and 

1,991,000 vehicle miles on local roads and streets. 

Some other statistical factors for the County are: 

Population' 261,000 

Area: 535 square miles 

Altitude: 863 feet above sea level 

Topography: Gently rolling glacial till 

Location: South Central Michigan 

Urbanization:More than half of the population is con-

centrated in Metropolitan Lansing in the 

County's northwest corner. 

2,3 DATA RESOURCES 

Base data was obtained from the following three sources: 

l. Hourly distribution of accidents in Ingham County for 

the year 1968 was obtained from Michigan Department of 

State Highways New Accident Master file 1968 which is 

a magnetic tape record of each accident as obtained 

from police records. This data was tabulated hourly 

- 11 -
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and graphed daily for the study (Appendix 7.5). 

All the. information on weather conditions came from 

WBAN Forms lOA and lOB 1968 (see Appendix 7.2) and 

table of local climatological data (Appendix 7.3) 
i 

obtained from the ESSA weather station at Lansing's 

Capital City Airport. 

3. Data for total hourly vehicle miles traveled in Ingham 

County 1968 were received from Michigan Department of 

State Highways Planning Division estimates based on 

data accumulated at a permanent traffic recorder 

station on US-127 in the Southwestern part of the 

County . 
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SECTION 3.0 

STATISTICAL ANALYSIS 

The major objective of this statistical investigation is to estab-

lish relationships which make it possible to predict accident 

rates in terms of weather factors. 

In any system in which variable quantities change, it is of in-

terest to examine the effects that some variables exert on others. 

There may, in fact, be a simple functional relationship between 

variables. 

More often, there exists a functional relationship which is too 

complicated to grasp or to describe in simple terms. In the 

latter case, we may wish to approximate this relationship by 

some simple mathematical function such as a polynomial, which 

contains the appropriate variables and which graduates to or ap-

proximates the true function over some limited ranges of the 

variables involved. By examining such- a graduating function we 

are able to learn more about the underlying true relationship 

and to appreciate the separate and joint effects produced by 

changes in certain important variables. 

3.1 STEPWISE REGRESSION 

To choose weather variables which contribute to the best 

regression equation for accident rates, stepwise regression 

has been selected as one means of performing the analysis. 

- 7 -



-·--~~--..,. 

This technique is a method which inserts variables, in turn, 

until the regression equation is satisfactory. The order 

of insertion is determined by using the partial correlation 
' 

coefficient. Also the partial F criterion fbr each variable 

in the regression at any stage of calculation can be eval-

uated and compared with a preselected percentage point of 

the appropriate F distribution as a measure of the importance 

of variables. 

All of the data for accident rate, temperature, pressure, 

wind speed, precipitation, pavement condition (wet or dry) 

and relative humidity were calculated in this way and some 

of the results follow. The detailed computer program is shown 

in Appendix 7.4 an~ outputs are included in Appendix 7.6. 

3.1.1 Selected Outputs of Stepwise Regression Analys~s 

VARIABLES· 

1 Accident Rate (588.528 accidents/lOOMVM*) 
2 Wind Speed (kts/hr) · 
3 Pressure (inches of Mercury) 
4 Temperature (degrees Fahrenheit) 
5 Precipitation (Yes [l] and No [0]) 
6 Pavement (Wet [1] and Dry [0]) 
7 Season (Spring [1], summer [2], fall [3], winter [4]) 
8 Light (Day [1], night [0]) 
9 Relative humidity (%) 

* For calculating convenience the scale of accident rate used was 
588.528 accidents/lOOMVM which was derived by dividing total county 
accidents by the total vehicle miles traveled on state trunkline 
highways. Adjustment will be needed in the later regression 
equation. 

- 8 -
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1 2 3 

1 1. 00000 

2 0.03206 1. 00000 

3 0.01171 0.05991 1. 00000 

4 -0.07540 -0.03600 0.11856 

5 0.10185 0.21762 -0.01710 

6 0.09840 0.25211 -0.00189 

T 0.04067 0.06934 0.13566 

8 -0.02737 0.27444 0.04975 

\[) 9 0.06517 ·-0.19853 -0.03237 

4 5 6 

1 .. 00000 

-0.19056 1. 00000 

-0.20874 0.57521 1. 00000 

-0.46055 0.18655 0.18896 

-0.15519 0.02805 0.02506 

-0.28965 0.28630 0.31024 

CORRELATION MATRIX 

TABLE I 

7 8 9 

1.00000 

-0.02386 1. 00000 

0.40482 -0.29777 1. 00000 



i.-
i· 
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The correlation matrix (Table I) indicates the correlation 

coefficients between each two variables. Those numbers 

whose absolute value is greater than 0.1 are considered to 
! 

have a significant linear correlation. Significance at 

this low level is because of the large sample size. Part 

of the weather phenomena can be explained (Table II) by 

the matrix. 

Matrix 
Cell 

r2s 

r2e 

r29 

r 31 

r 3 9 

r 
8 9 

Coefficient 

0.21762 

0.27444 

-0.19853 

0.13566 

-0.03237 

-0.19056 

-0.28965 

-0.29777 

Factors with Significant Correlation 

High wind during precipitation 

Average wind speed was higher in 
the daytime ' 

Relative humidity was higher during 
low wind periods 

Relatively lower pressures in the 
winter 

Station pressure and relative 
humidity were not linearly 
related 

Temperature was lower during pre­
cipitation 

High relative humidity is associated 
with low·temperature 

Relative humidity was much higher 
at night 

RELATED VARIABLES 

TABLE II 
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3 .1. 2 Predictor Equations 

The stepwise regression analysis (for details, see Appendix 

7.6) shows the best linear estimating regression equation 

contains five independent variables. The variables are: 

precipitation, temperature, pavement condition, lighting 

and pressure. The predictor equation is 

Z = ~01.61162 + 21.181155 X 3 - 4.76194 X- + 321.850311 X 5 

+ 206.92091 X 6 - 92.29595 X 8 --~---------------------(!) 

Where z = accidents/lOOMVM 

X3 , pressure 

X- = temperature 

Xs = precipitation 

X& = pavement condition 

Xe = lie;ht 

Relative humidity, season variation and wind speed arc less 

significant and can be neglected in the present regression 

model. However, for the record, a regression equation 

containing all the variables has been obtained as follows. 

Z = 188.218~~ + 6.~0217 x 2 + 23.90953 x 3 - 5.1~056 x­

+ 302.82151 x 5 + 181.1~27~ x6 - 32.22558 x 7 

- 80.86255 X 8 + 2.90268 X 9 -------------------------(!!) 
Where x 2 = wind speed 

x 7 = season 

x
9 

= relative humidity 

- 11 -



The practical range of possible accident rates (Z) from 

the model, controlled by the range of independent variables, 

is of interest and will be shown below. 

. 
In equation (I) Z maximum= 1630.74086 accidents/lOOMVM and 

occurs at: 

z 

x 3 = 30 (High pressure) 

x~ = -10 (Low temperature) 

xs = 1 (Precipitation) 

X = 
6 

1 (Wet pavement) 

X = 0 (Night time) 
8 

minimum = 467.109 accidents/lOOMVM 

x3 = 28 (Low pressure) 

X~ = 95 (High temperature) 

X = 
5 

0 (No precipitation) 

Xs = 0 (Dry pavement) 

xs = 1 (Day time) 

and occurs at: 

It should be noted that the range of x 3 is very small in 

relation to the other factors but yet when multiplied by 

its coefficient produces a relatively large effect on Z. 

Above, in calculating Z maximum the highest observed pres-

sure was used but the lowest observed pressure would only 

decrease the theoretical maximum by less than three percent. 

In nature it is unlikely, based on our data, that high 

pressure will be found with low temperatures. This point 

- 12 -



is important because the above calculations might be mis-

leading in trying to determine causes and effects, In 

fact, it will be shown later in the polynomial regression 

analysis that pressure is negatively, but significantly, 

related to accidents. Also, the added sensitivity of the 

polynomial equation will likely produce results of a higher 

accuracy level. 

3.2 POLYNOMIAL REGRESSION 

For further refinement of our analysis we will now turn to 

higher ord)r calculations. 

Most physical relationships between two variables can be ap-

proximated quite adequately by a polynomial of sufficiently 

high degree, at least within limited ranges of the variables 

under consideration. 

Polynomial Regression Analysis up to the 4th power will be 

used to find single factor relationships between accident 

rate and 1) wind speed, 2) station pressure and 3) temper-

ature, respectively. 

3.2.1 Wind Speed 

I " 

Predicted Equation 

Y = 732.17527- 7.62502 x + 3.63592 x 2 
- 0.20107 x 3 

+ 0.00299 x 4 --------------------------------------(III) 

- 13 -
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Where 0 ~ x ~ 35 

Y = Hourly Accident Rate {# of accjdents/lOOMVM) 

x = Wind Speed in kbJ/hr* 

Yields Y max. = 917.65544 

Y min. = 727.4098 

(See Figure 2) 

* 1 knot = 1.15 miles 
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Source of Variation 

Treatment 

Error 

Total 

F 01 4 66 2 0 

' ' 

D.F. 

4 

8620 

8624 

Mean Squares 

332091605.250 

132287269.497 

~32378943.122 

= 3.40 > 2.51038 

ANOVA TABLE (ANALYSIS OF VARIANCE) 

TABLE III 

F 

2.51038 

Therefore, do not reject H : 
a 

The ·change of wind speed did 

not affect accident rate significantly. However, equation 

III gives a general picture of wind speed related to the 

accident rate. 

In further review of the data it was thought rate of 

change of short time data fluctuations might be important. 

loLl 
1-
<( 
0:: 

1-
z 
w 
0 
(.) 
(.) 
<( 

u.. 
0 

w 
(.9 

20 

0 

z 
<( 
J: -2 0 
(.) 

y' 

20 

WIND SPEED 

Figure 3 
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Figure 3 gives the change of accident rate with respect to 

the wind speed. 

Y' ~ -7.6332 + 7.27185 x- 0.60323 x 2 + 0.01199 x 3 

Thj_s means the largest change of accident rate occurs at 8 

kts/hr, which increases almost 20 accidEmts/lOOMVM by adding 

one knot of wind speed. 

3.2.2 Station Pressure 

Predicted Equation 

y = 500.04193 + 309.06988 y - 0.53548 y 3 

I 

+ 0.00626 y 4 --------------------------------------(IV) 

Where 28 ~ y ~ 30 

Y = Accident rate (# of accidents/lOOMVM) 

y = Inches of mercury of station pressure 

Yields Y max. = 1250.92103 

Y min. = 391.6822 

Source of Variation 

Treatment 

Error 

Total 

Where F 01 3 

' ' 

D.F. 

3 

8621 

8624 

Mean Squares 

1237808078.838 

131995269.490 

132379944.190 

as 2 1 = 2.6 < 9.37767 

ANOVA TABLE 

TABLE IV 

- 17 -
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9.37767 
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Hence reject H : y = o. Station pressure then has a sig­
o 

nificant effect on the accident rate with the predictor 

equation IV. Y monotonically decreases which means low air 

pressure is related to higher numbers of accidents. The 

reiationship is plotted in Figure 4. 

Figure 5 shows the change of accident rate decreases 

from ·-400 to -1160 accidents/l0011VM when the pressure goes 

up from 28 to 30 inches of mercury. It indicates accident 

rates decrease faster as the pressure goes up. 

r LIBRARY--

w 
1-
<( 
0::: 

1-

-460 

z -440 
w 
Cl 
(.) 
(.) 
<( 

LL. 
0 

w 
<.!) 

z 
<( 
:X: 
(.) 

-420 

michigan d'~partment of 
' 

statcl highways 

LANSING 

y' 

28 29 

BAROMETRIC PRESSURE 

Figure 5 
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3.2.3 Temperature 

Predictor Equation 

Y = 964.32829 + 13.50999 z- 0.68689 z 2 + 0.00874 z 3 

I 

- 0.0000367 z 4 -------------------------------------(V) 

Where -10 < z < 95 

Y = Accident rate (# of accidents/100MVM) 

z = Dep;rec of temperature Jlahrenhclt 

Yields Y max. = 1042.09847 

Y min. = 514.78232 

Source of Variation 

Treatment 

Error 

Total 

D.F .. 

4 

8620 

8624 

Mean Squares 

1709098907.946 

131648289.707 

131785407.720 

Where F o1 4 sn o = 3. So < 12.98231 
' ' 

!\NOVA '.l'AilLE 

'I'A13.LE V 

F 

12.98231 

Reject H
0

: z = o which shows temperature is an important 

significant factor related to accidents. It ranged from 

-10°F to 95°F during the year and the highest accident rate 
0 

happened around 13 F. The lowest accident rate occurred 

during warmer weather (See Figure 6). 
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Y' = 13.50999 - 1.37379 y + 0.0262471 y 2
- 0.0001468 y 3 

Change of accident rate with respect to the temperature is 

very high durlng the low temperature area which ranges 

from -10 to 5. It becomes relatively stable after the 
! 

temperature reaches around 200F (See Figure 7). 
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Figure 7 
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3. 3 RJ\'l'E OF CHANGE 

In addition to the previous analysis further visual inspec-

tion of graphical material was tried to see if other rate 

of·change relationships could be detected. This differs 
I 

from the earlier calculations on rate of change since a 

direct side by side comparison of drastic change will be 

attempted. Before, by the nature of the analysis, means 

of change of accident rates related to a specific weather 

factor value were used. Here, rate of change of both in-

dependent and dependent variables will be viewed simul-

taneously. 

It seems important to inspect appropriate graphs (Figures 

8-1, 8-2, 8-3) to detect if there are direct effects of 

accident rate during sudden changes of pressure and tern-

perature. These sudden changes may have been obscured by 

the numerical analysis. Nine day_s have be~n randomly 

selected for the graphs whose data are plotted hourly. 

All the graphs are in the same scale even though range of 

the data may be different each day. 

By inspecting these nine sets of charts, specific relation-

ships between accident rate and the sudden change of pressure 

or temperature could not be found. 
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SECTION 4.0 

CONCLUSIONS 

From Llic data and the derived estimates the following may be 
I 

concluded: 

1. Stepwise regression analysis showed the priority rankings, 

among weather factors having an effect on traffic accidents, 

were 1) precipitation, 2) temperature, 3) pavement condition, 

4) lighting, 5) pressure, 6) relative humidity, 7) season 

variation and 8) wind speed. The last three factors were 

less significant. 

2. Polynomial regression analysis for station pressure alone 

3. 

showed a strong effect on accident rate due to the change 

of pressure. Low air pressure corresponded with higher 

accident rates and the change of accident rate was higher 

during low pressure periods. 

Low temperature periods had much higher accident rates. 

Change of accident rate dropped sharply from -10°F to +15°F 

and then became stable all the way to +95°F. 

4. Sudden changes of either pressure or temperature could not 

be shown through visual inspection of plotted data to have 

a direct effect on the accident rate. 
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SECTION 5.0 

RECOMMENDATIONS 

As stated at the outset, this has been a very prelimin~ry study 

to test the idea that weather is associated with traffic accidents. 

Important findings are that 1) change of temperature at low tem­

perature ranges, 2) precipitation and 3) change of pressure are 

indeed related to accidents. 

It is suggested these findings warrant further detailed investi-

gation. Since the three factors may be all related to storm 

systems an addilional study of electromagnetic effects may be in 

order. 

Once underlying causes and effects are better understood counter-

measures can then be devised. For instance, artificial pres-

surization in vehicles may be warranted. This can be better 

evaluated by comparing accident rates, in cooler weather when 

vehicles are likely to be closed, between urban and rural areas. 

Rural driving is faster and thus passenger compartment pressure 

should be higher~ 

Another possible countermeasure would be public advisories of 

high risk driving hours. 

At any rate, the work reported here provides evidence that weather. 

affects accidents. The work should be carried further. 

LIBRARY 
michigan d::portment of 

state highways 
LANSING 
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APPENDIX 7.1 

FORM 2350 G, 'I' ABLE OF MICHIGAN HIGHWAY ACCIDENT MASTER TAPE 
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APPENDIX 7. 2 

WBAN FORM A & B, TABLE OF SURFACE WEATHER OBSERVATIONS AT LANSING 



t-- ': 

r ·1 
1::' 

! I 

\!/BAN FORM lOA 
(REV, 11·1·60] 

U.S, DEPARTMENT OF COMMERCE· WEATHER BUREAU 
STATION 

..._ SURFACE WEATHER OBSERVATIONS DATE JIBNI 
~ .., · 1-~·-.---.----.,....---·-~-----,-.--,-----,----..::-+------"-u~n~l 5~19.!L!.68L._ 

V .b.lly Wind Alllm· 
ISI 1 1 Weather Sea T Dew eter 

Type Time Sky and ceiling rsratut"' Mile.• l and level ;,mp. pl 
0

. 1 S 1 Charac· set-
fLSTJ {1-Jundr.,ds of FMr) ohstructwns press. 1 F) ('F) )lee- 1 peed 1 ter and ling 

Surface Towel to vision (Moo,) tion 1 (KtB) ! shifts (Ina.) 

(1) (2) 131 (~) (4a) f'l (6) (7) (8) (9) j /10) (ll) (ll) (13) 

Remark~ and supplem_ental coded 4<-

~ 

" ~ 
~ 
~ s -· 

" • 0 

" 0 

• s c. 
0 
0 
~ 

~ 

~ 
0 

" 
;i 
51 
"' 
~ 
.E 

-& 

I I . ~---~~---~--~---~------------~ i I I 

-j-_:- r--~------ ·--- -~ --------: - t-- ---r-----------
1----!----+~----·-·-----+----1~-=- -·'-··-·---~-- -- -- . l --~---~~ 

1 I ,. . 
1--1---+-----~--- --+------+- ·------ -. ---- ·- --- -~-.--- ,---··- ---1-----~----'-'-------;; 

1---t----+------~---

" 
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WBAN FOAM lOB 
(REV. 1·651 • 

SURFACE WEI {HER OBSERVATIONS 

U.S. DEPARTMENT OF COMMERCE 
Wf!ATHI!R BUREAU 

'l4t CLOUDS AND OBSCURING PHENOMENA 

RG: MICH.;AIRPOill 
omN 4 196.8..""'-r·--.-

TIME STATION ORY WET H~~~o. TOTAL LOWEST LAYER SECOND L-AY~ SUM·I--T'iH::_:IR:::D:_:Lo.:ATY-"E"-R-1 SUM· 

(L.S.T.) PR~~!~tE e~;Je B~LB tTY SK~"' MA· MA· 
F) ('ro) OVE. AMT. TYPE HEIGHT AMT. TYPE HEIGHT TION AMT. TYPE HEIGHT "'6~~ 

1/.: 11 1R \(} 20 21 22 B 24 2~ 26 27 °2~AL 29 30 1_,} 32 

oo5l!].;nl/91' / 'i V / /0 3 S - '/ :SG .E::M It) U ,q 

ozY. :'/K.'ffo f;J.. v I /o ¥ 
o$1" 1.3.'1(.']' 1! v I {() fO ::>C. i/1~ U ' U .. 4 
"53' ;11!1'11" I() v ( ID .J fj. 
"55 7.~.'{ 'f() /f> 1 I o ·" ~ 

FOURTH LAYER 
0

J"_AL =~ 
PAQUE f 

AMT, TYPE HEIGHT SKY f 

B " " . o~' \ 
u ,/) /6 ' 

0 

/0 
10 { 
10 

0 
ro 

lo 1 
ID 

o~~I2..1!7.U 7 1 0 I .5 - j SC! ':25' 4 h (!:$, / /0 () 't 
to5/e2J//J!( /0 j 'U L! 1 

ll !){, I.LI5.91' 10 I 3 fj. I 

TIME 
(G.M. T.J 

·"" l. 

SNOW SNOW MAX. 
TIME NO, PRECIP, FALL p~PTH T~MP, 

(L.S. T.) (Ins.) ({ns.) (Ins.) ( F) \ 

-"'- 143 " 45 6 " 

'8'il ilf71X I T IX I& 
/)O'f l I T I i ~ 0 

18LI'l , .Cl3 o.· .::t. P. 
MID. )< 0 0 :L '2.. 

SYNOPTIC OBSERVATIONS 

HEIGHT TAT<" SEA SWELL SWEL 
B~U~~· oF~ TAT HGT, PE.· 

FACE GRNO,&OIR, & OIR AIOO 
-49 " ' , _j_J__ 

SURF WATER SOH. 
Hs Hs EMP 

Ms Ps Og EMP, ' 

54 55 56 

><XXXIX >< XX 

'1 
'1 

·'1 -><lXXXlX >< XX 

, 
ST A. TION PRE 

TIME (L,:;.TJ ~d ~.,: 
58 59 

ATT, THERM. 

60 
OBSRVO. BAfi. 

61 
TOTAL OOAR. 

62 
STA, PRESS. 

6l 

~~-r::~~~;,-~:::-~--~=SU=M=M~A~RY~O~F~DAYY[(:MI=O=NitG~~~TO~MI:O~NI~GH~T~)fl----lJ~~~cr----r-~·P~~~p, BEGAN ENDED J . PEAK GUSTS FROZEN sKV COVER THORSTM, 

2M~AHXR,. ~~~· PW::-AET'::E7PA•' "u6~~~i_l.. SNOW 01· ~T:d;~·F ~~~~~D RIVER SUN· NM~,,_NT WATER 82 c.,..,t", <I 8•4-f 
"''.' TIME ICE ON (Ins.) RISE "b EQUIV, -~'"' _,. dfJMJ 

T(E/1FPJ, T('&MFPJ, EQUIV ~ UNML TO DEPTH SPEED REC• S T) WATER '---'-r..:..._-J GAGE TO -....., 
( Ins.)' (Ins.) (l11s.) TION fL• ' · (Ins.) 1 M'to. (In&.) 

TOP BASE ~ SUNSET NIGHT r',_ • ..., A(}l) ":(" 4) I 2,4'3 
66 67 68 69 70 71 72 73 71 7'5 76 77 18 79 80 81 ~""" u 
\l.o -4 •VI,. I,(). I f,(,p / b Sw-- oj.J.O t>J'$'( 

~J~NE 
FASTEST OSSERVED 
!-MINUTE WINO SPEED 

I I ' 

PRECIPITATION 
(Inc has) 

90. REMARKS NOTES AND MISCELL.ANEOUS PtiEN MEN ..., IJ.:J$'() 
r 'I' IPERCENTOFPO"'""" ..,.., cHARACTE'I'1Q11<"..- A'l. ,,., CHARACTERirJMr:: "".... Slo.J fl¥'"'"' 
\o P .f••4' JSU-N9-IINE IIi::) ./ I OF SUNR1Sa.....lX(1&::' t • ."~ f" 7 OF SUNSET fir/€:: "-=- ._ 

OR FASTEST ASSJOATEO TIME 
M.P.H. , MILE M.P.H. DIRECTION 

E 
10 15 20 60 60 100 120 150 lBO 
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TABLE OF LOCAL CLIMATOLOGICAL DATA AT LANSING 



r 1, I 
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···J 

LOCAL CLIMATOLOGICAL DATA 
U, S. DEPARTMENT OF COMMERCE - c. R. SMITH, secretary 

ENVIRONMENTAL SCIENCE SERVICES ADMINISTRATION ENVIRONMENTAL DATA SERVICE 

LANSING• MICHIGAN 
CAPITAL CITY AIRPORT 
FEBRUARY 1968 

1 
2 

' 4 

' • 7 

• 9 
10 
11 
12 

" 14 
15 
16 
17 
18 
19 
20 
21 
22 
2; •• 25 ,, 
27 
28 
29 

" 39 
42 
46 
37 
30 
30 
13 
16 
16 
23 
29 
29 
>7 .. 
26 
29 
19 
14 
25 

" 30 .. 
32 
34 
31 
25 

10 • 3 
7 ,. 

19 
13 

22: 43 
36 12 26 
2!5 l 18 
26 2 16 
30 6 16 
33 9 20 
31 ., 2.3 
26 2 20 
18 .. 6 6 

8 .. 16 ... 3 
12 .. 12 6 
ll .. 13 2 
12 •12 3 
24 0 15 
24 0 15 
29 5 17 
12 ... tz 1 
lB ... 6 3 
16 .. 6 9 
10 ool5 1 

5 -20 .. 5 
14 .. u 7 
21 ... 4 13 
18 .. 7 9 
19 -6 8 
20 .. 6 13 
29 ~ 23 
25 .. t 19 
19 .,.., 14 

for the month. M~)' l>e 
last of more than one occurrence. 

l9 
29 
40 
39 

" 32 
34 
39 
47 
57 .. .. 
53 
41 
41 
36 

" 47 
47 
55 
60 
51 
44 
47 
46 .. 
36 
40 
46 

- Below zero temperature• or negative departure from normal. 
T In columns 9, 10, am! ll aml in the Hourly Precipitntion 

table indicates an amount too small to measure. 
X Heavy fog -visibility v, mile or less. 

1 
2 

' 4 

• 6 
7 

• 9 
10 
11 
12 

" 14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

I 
,o 
.o 
T 

T 
T 

T 
T 

T 
T 
T 

2 
T 
o02 
T 

T 
T 

T 
T 

,01 
T 

3 

·" ·" T 

T 

T 
T 

4 
,10 
o09 
T 

T 

,01 

T 
T 

A. M. Hour endiii at 
5 6 7 8 
.17:1 .03 ,.04 o08 
.os o05 .o4 oOl 

T 

T 

T 
T 
T 
T 

T 
T 
T 
T 

T T 

T T 
T T 

T 

T 
T 

T 
T 
,01 
T 

T 

T 

8 

• 
9 

8 

8 
8 
8 
8 

• • 

.o. 
,01 

T 
0 

,01 
T 
T 
T 

.o1 
T 
T 
0 
T 
0 
0 
T .o. 

o02 
T 

0 
o7 
T 
0 
0 
0 29.19 
T 29.09 
T 29 0 10 
T 29.87 
T 2Be8b 

e6 28.1'5 
ol 28 8 89 
T 29.,23 
0 29.05 
T 28.89 
T 2Bo80 
T 28.97 
T 29.04 

.5 28.95 
T 28,.82 
T 28.,97 
0 28.89 
T 29.,07 
0 29.22 
0 29.26 
T 29,.20 

.5 28.,98 

.s 28.,85 
T 28.95 

HOURLY PRECIPITATION (Liquid in Inches) 

T T 

.,01 T 

T 
T 

T T 

T T 

T T 
T T 
T T 

I I I 12 
.oz .oz-
' T 

T T 

T .ol 

T T 

T 
T 

T T 
T T 

T T 

T 

I 2 
.02 T 
T T 

T T 

T T 

T T 

T T 

T 
T T 

T T 

T 

3 4 
.o6 .o.l 
T T 

T T 

.01 T 

.ot r 

T T 
T 
T 

T T 
T T 

I cenify that this is an oflid.tl puhlk~tion of !he En,ironmcmal Scicnc·c !ier'lce~ Admini\!rJtion. and is cnmpikd fr<'ln 
recor.ls on file at th~ Natw•1~l Weather Rccor.ls Center, Ashe-.Hc. Nnnhk;'~~o~ ~ 

Dir~tor. Nalinnal Weather Records Center 

34 

P. 
5 
T 
o01 

T 

T 
T 

T 

T 
T 
T 

T 
T 

. Hour endm at 
6 7 8 

,.ot o04 T 
aOl .,02 T 

T T 

T 
T 
oOl T T 

T T 
T 

T T T 

T T T 

T y· •01 
T T 
T T 

T 
T T oOl 
T T 
T T 

9 10 
.ot r 
T T 

T T 

T T 

eOl T 
T 

T 

T T 
T 

T T 
,.01 aOl 
.o1 T 

11 .o. 
T 

T 

T 

T 

T 
T 
T 

1 
2 

' 4 
2 5 

' . • 1 
9 • 
8 • 
' 10 
9 11 
8 12 

3 " 
' 14 
8 IS 
• 16 
4 17 
4 18 
7 19 
• 20 
4 21 
1 22 . " 1 24 
0 25 
7 26 

10 27 
10 28 
10 29 

12 
,03 
T 

1 
2 

T 

T 

T 

T 

T 
T 

' • 5 
6 
7 
8 
9 

10 
11 
!Z 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

" 24 
25 
26 
27 
28 
29 
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APPENDIX 7.4 

B5500 COMPUTER COBOL DISK COMPILER 

i. 
i 

,_ .' 

i ' i ' 



r • ~ ~ u u C u ~ u L u l s l'i t: IJ M P 1 L E R IX,6Z 

000r10 o!DENTlFICATIO~ DIVISION, 0 
OOOC2D PROGR~~mlO, 16051, 

0('10(130 

COO CliO INSTALLATION, MICHIGAN DEPARTMENT OF STATE HIGHWAYS, 

000050 

OOOCitO DA TE' .. CO!.!I"lLED I 

OC\0070 SfCURITY, 

000080 REMARKS, 

000110 ENVIRON~ENT OIVISIONo 

000120 CONFIGURATION SECTION, 

000130 SOURCE-COMPUTER, B•SSOO, 

000140 OBJECT•COMPUTER, B•SSOo, ME~ORY SIZE 5000 WORDS, 

000180 INPUT•OUT~uT SECT!UN, ., 
000190 r!LE•CONT><uL, 

001010 Sfi..ECT KARUl ASSIGN TO REAOERo 

w 001020 SELECT KA~02 A~ SIGN TO REAOERe 
IJ1 

001(130 SELECT KA~L}3 ASSIGN TO REAO.E:R ~ 

001040 SEL-ECT -KA~[)4 ASSIGN TO REAOERt 

C01050 SfLECT OATAPE ASSIGN TO TAPE, 

0(11070 SELECT SU•T•EILE ASSIGN TO SORT DISK AND 3 SORT•TAPES, 

0020l0 l.·O-CflNTROL, 

Cr'12i.120 APPLY TEC~NIOUE•A ON OATAP[,. 

Ot"12f\j0 OAiA DIVISIO!'l, 

C02040 fiLE SECT!UN, 

002100 fO KAROl 

002110 LAdcL HECOHO STANDARD 

002120 VALUE 10 "QA16051" 

002130 OATA RECORD CARO•LINE1 1 

002140 SIZE 80, 

C03r.f,:) f["l KAk02 

rr 3\ '• ~ l~rl~L ~EC1~1 STAI~QARD 

r ~ ~ • , '!!: :! . l i" •• ,_ l; /, '' ·~ 1 •• 



·, .·' 

... w"' • ........... 

on3.12o ()o1 CARD•L!NE2 SIZE 80, 0 0007•0001 0 
003130 FD KAR03 0007•0001 

003140 LA~EL RECORD STANDARD 0007•0001 

003150 VALUE IO "QC16051" 0007•0001 

003HO DATA RECORU CARD .. LINE3, 0007•0001 

003170 01' CARD•LINE3 SIZE 60, 0007•0001 

on31BO FD K.AR04 0007•0001 

003190 LA<JEL RECORD STANDARD 0007•0001 

003200 VALUE ID "Q~16051" 0007•0001 
., 

003210 DATA RECORD CAHD•LINE4, 0007•0001 

on3220 01 CARO•L!N£4 SIZE 60, 0007•0001 

004150 FD OAT APE 0007•0001 

004160 LAJEL RECORD STANDARD 0007•0001 . 
C04170 VALUE ID "QT16051" OOo7•0001 

004180 SAVE•FACTDR 99 0007•0001 

0041t;O Bl~CK CONTAINS 5 RECORDS 0007•{)001 
w 
0\ Oo42C·O RECORD CO"TA!NS 48 CHARACTERS 0007•0001 

004210 DATA REcoqu T·~EC, ·0007•0001 

OQA220 01 T•REC SIZE 4 8"' 0007•0001 

005180 so SORT•FILE 0007•0001 

005190 OATA RECOii:U SOHT·REC, 0007•0.001· 

005200 01 S0i1T•Ri:C SIZE 48, 0007•0002 

005210 02 FILL£• SIZE. 2o 0007•0002 

on60-20 02 toltJNTH PICTURE 99, 0007•0002 
I 

006030 02 OAY•S PICTURE 99 •· 0007•0002 

006040 02 HOUR PICTURE 99, M07·0002 ··LiBRARY 
006043 02 FILLER SIZE 23, 0007•0002 michigan department of 

state highways 
006045 02 TIPE PICTURE 9 1 0007•0002 

LANSING I 
006050 02 FILLER SIZE 16, 0007•0002 

Qn6Ct>D 1-iORKING .. STURAGE SECTIQI'l, 0007•0002 

(\1)6 (· 7 :> 77 Slid PICTURE 99 CMP""l VALUE 1 • 0007•0002 

r (1 t,' ·r ~- 7'l .)I! i1 Ftcrur.:r 99 c f• p -1 VALUE l2 I 0007-0rlO? 
- ,~.~~'"'" - ;;~ 



uoovc·,, (/ .I .,P ICJU~E 99 'MP·I VALU~ 0 • I 
popr,•oooJ 

00613o() 01 ST~RE•A 'I,, I" SIZE 166, 0 0007•0004 0 
006lt10 02 STOR•A OCCURS 12 SIZE 14. 0007•0004 

006150 OJ . • HQ,•A PICTURE 99. 0007-000f.l 

006160 OJ '. OAY•A I PICTURE 9.?. ' I\ II ' I " •,·, 0007•0004 

01"}6170 03 :. YER PICTURE 99. 0(107•0004 

00618('1 03 · T!HE•A PICTURE 99'•. 0007-000Q 

OCI61YO " 03 MIN• A PICTURE 99. 0007•000~ 

0!'162(10 03 W•ORT PICTURE 99o 0007•0004 

006:?10 03 •·spo PICTURE 99. 0007•0004 
.. , 

007020 01 ACCtO·CARfl SIZE eo .• 0007•0004 

007040 0? FILLER S !ZE. 2. 0007•0004 

0070~0 0? MON"'AC PICTURE 99~ 0007•0004 

007060 02 DAY•AC PICTURE 99. 0007-0004 

007070 02 NQ•A.CC ocCuRs 24 PICTURE 999,, 0007•0004 

007fl60 02 FILLER SIZE' 2; 0007•0004 

w 007('190 01 A-CARD SIZE ·80. 0007•0004 _, 
007140 02 DAT•A SIZE 14, 0007•0004 

0!17150 02 riLLER SIZE 66,. 0007.•0004 

007180 01 B•ORD 1 ·SIZE 80, 0007•0004 

007190 02 MON•B PICTURE 99.; .. ( ·"! .r ,. 0007•0004 

007200 02 OAY•B PICTURE 99. 0007•0.000 

007210 02 FILLER • SIZE 2. 0007•0004 

oosrr!O 02 T!ME•B PICTURE 99, 0007•0004 

one020 0?. fiLLER SIZE 2. 0007•0004 
I 

0!')8030 0?. B•IIALUES SIZE II , 0007-0004 

OC8090 02 FILLER SIZE 59, 0007•0004 

008110 01 VErl•CAtlD SIZE eo, 0007-0004 

ona120 02 FILLER SIZE 2. 0007•0004 

008130 02 MOI~ .. YH PICTURE 99. 0007·0004 

on8l.4D 02 OAY•YH PICTURE 99, 0-007-0004 

On6l50 0? VEH-H!LES UCCUHS 12 PICTURE V999999, 0007-0004 

(,.-, ;_ 1 '. :""· n? F"lt.U_r? s 1 !. ! ? • ("\(~(I?- ., r, ,11, 

--- -~.---·-~------- .. -·--·---------- . . " ... --·~~· --·:~_-,;-,,:~: 
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011060 ORE'AD-I·i SECTION, 0 0 
011070 1ST~OPEN, 

011080 OPEN INPUT KAROle 

011090 R01, 

OtllN> RE"Arl KAROl INTO ACCID~CARD. AT END GO TO N"1ST•r!LE, 

011105 MOVE SPACES TO TT REC, 

011110 MOvE MON•AC TO MQN, 

011120 MOVE DAY~AC TO DAY, 

011!25 MOVE 1 TO TYP, ··..: 

01! 130 M 1 • MOVE NO•ACCCSUdl TO ND•ACC•T 

011150 MOvE SUB TIJ HR, 

MOVE TRUNOTlON 

01!160 RELEASE SORT•R(C fROM TTREC, 
' 

011!70 If SUB < 24 ADO 1 TO SUB. GO TO P.\1, 

011180 MOVE 1 To sue, 

011190 GO TO R01• 
w 

"' 011700 N•lST•fiLE. 

011210 CLOSE K.ARDl, 

012010 oPE.N INPUT KARU2t 

0t202D R02, 

012030 REAO KARD2 INTO VEH•CARD. AT ENO GO TO N•2ND•f'll.E, 

Ot2040 MOVE SPACES TO TTREC, 

012050 MOVE 2 TO TYP, 

Ct2CICO MOVE MON•VH TO MONt 

012070 MOVE OAY"'VH TO DAY, 

01208 0 H2, MOVE Vt:H·41LES(SUBJ TO VEH ... Mit 

012090 MOVE SUB TO HR, 

01210(1 RELEASE SOKT•RLC FROM TTREC, 

012110 If sua < 12 ADO 1 TO sua Go TO H2, 

012120 MOVE TU SUB, 

0, 214 {'I Rnv-, 

f-1 ;:; ':\ 



0 

' 
01~165 0 
V!2!1D 

Ot2130 

012190 

012200 

01:?205 

012210 

013010 

013020 

013030 

JU VtH .. Mle 

ADO I TO SU~Q. 0 
MOVE SUBQ TO HRo 

RELEASE SnRT~REC FROM TTREC,· 

1; SUB < 12 ADD I TO SUB GO TO M2Ao 

MDV F. TO sue, 

MOVE 12 TO SUBO~ 

GO TO K02,. 

CLOSE !(AR02, 

OPE~ INPUT KAR03, 

R03, 

013050 

OllCbO 

Oll070 

Oll080 

OlliOO 

OlliiO 

Olll20 

OllllO 

013140 

Oil ISO 

Olll60 

Oll170 

Oll180 

013185 

01ll90 

013200 

013?10 

01 4 (' 10 

~- l '· ( ., '·, 

READ KAROl INTO A•CARD AT END GO TO N•lRD~FILEo 

MO~E DAT•A TO STOR•A(SUB), 

ADD TO Tl4E•A(SU6lo 

01, AOO 1 TO SUB, 

READ KAROl INTO A•CARD AT END GO TO N•lRD•FILE, 

MOVE OAT•A TO STOR•ACSUB), 

ADO 1 T"O TIME•A(SU8), 

IF TIME•ACSUBl • TIME•A(SUB • 1) GO TO Dl 

ELSE SURTRACT I FROM SUBo 

Ir SUB ~ 1 GO TO 03, 

02, IF W"DKTCSUB • Il • 0 DR W•SPDCSUB •.Il • 0 NEXT SENTENCE 

ELSE GO TO 03, 

ADO 1 TO I, 

IF I < SUB GO TO 02 ELSE GO TO 04, 

03, MOVE SPACES TO TTREC, 

MOVE MON•ACSUB) TO MON~ 

MOVE OAY•A(SUB} TO DAY, 

MOVE TIME•A(SU8) TO HR, 

MOVE W•DRT(SUB> TO W•DIRECT, 

~:llJr ~ Ttl [Y;;.. 

0019-0004 

0019•0008 

OOI9•0009 

0019•0012 

0019•0018 

0019•0019 

0019•0019' 

0019•0020 

0019•0021 

0020•0001 

0020•0002 

0020•0004 

002.1•0006 

0021•0007 

0021•0019 

0022•0001 

0022•0007 

0022•0008 

0022•0020 

0022•0043 

0022•0044 

0022•0.04 7 

0023•00!4 

002l•0020 

002l•0021 

0023•0025 

0024•0001 

0024-0008 

0024-0015 

0024•0023 

0.024-0030 

0 



-'= 
f-' 

0140f.OOOli, 

ot•o7o 

MOVE STOR·ACSUd + ll TO DAT•Ao 

MOVE SPACE TO STORE•A, 

0)4060 

014090 

014110 

0!4120 

0!4130 

0!4180 

01ll190 

014195 

0!4200 

0!5010 

0!5020 

0!5030 

01so·uo 

0)5045 

015050 

0!5060 

015070 

0!5060 

0!5090 

0!5100 

0!5150 

0!5160 

0!5170 

015180 

015190 

0!5195 

0]5?.00 

01 521 Cl 

01f,f10 

(' ~ I ' ; " 

R04, 

MO'{E 0 TO I, 

MCI'{E To sua. 

MOVE OAT•A TO STOR•A(SUB), 

GO TO 01, 

SUoTRACT I fROM SUB, 

PERFORM 03~ 

RELEASE SORT•REC fROM TTREC, 

.MOVE 1 TO SUB, 

CLOSE KARI'}3t 

OPE~ INPUT KAR04, 

REAo KAR04 INTO B•CARD AT END GO TO N•4TH•f!LEo 

MOVE SPACES TO TTREC, 

MOVE 4 TO TYP, 

MOVE MON•9 TO MQN, 

MOV£ OAY~B TO OAY, 

ADO I TO TIME•6, 

MOVE TlME•B TO HR, 

MOVE B•VALUES TO CAR0•4VAL, 

RELEASE SORT·REC fROM T!REC, 

GO TO R04, 

CLOSE ~AR04, 

WRITE•UUT SECTION, 

OPENN, OPEN OUTPUT OATAP[, 

81, MOVE.l TO I, 

RE"TIJfU srnr-FILE INTO TTRf.C AT END GO TO DUN. 

I I" f1' I' l r;•l rn ·~rso;;{rlr,-VAliJF, 

---- ---. 
0 0026•0005 0 

0026•0006 

0026•0011 

~026-0012 

0026•0013 

0026-002li 

0026•0.026. 

0027•0001 

0027•0002 

0027-0004 

0027•0008 

0027•0006 

0027•0010 

0027•0011 

0026•0006 

0026•0007 

0026•0010 

0026•0012 

0026•0015 

0026•0016 

0026•0022 

0026•0025 

0026•0026 

0026•0032 
I 

0026•0032 

0029•0001 

0029•0002 

0030•0001 

0031•0001 

0031•0001 

0032"'0005 

00 3?-;J :11 n 



.. w .... ... ~. " 

016C•O () AOO I ro I ' 0 0032•0021 0 
0!6050 G 1 , GO TO ~2, 0033•0001 

0160f--0 G2, l F I . 4 ALTER Gl TO PROCEEo·To G3, 0034•0002 

016(17;) ~G TO KETURN·l~ 0034•0003 

016080 G3, MOI/E: i~O .. ACC .. 4( 1) TO NO-ACC .. T, 0035•0005 

016090 MOVE VEH-"44(2) TO VEH"'MI, 0035•0'12 

016100 MOVE WIN0•4(3) TO WIND, 0035•0018 
I 

016110 MOVE 4•CARU(4l TO CAR0•4VAL., 0035•0026 

016115 MOVE 63 TO 0035•0029 
., 

YR, 

01612"0 HR !TE T•REC FROM TTREC• 0035•0031 

016125 ALTER Gl TO PROCHD TO G2o 0035-0035 

016130 GO TO Bl, 0035•0036 

0161'10 MISSING•VALUE, 0035•0037 

01!·1 t:-0 ·IF TYP • I GO TO MV1• 0036•0008 

016170 RF:TURN SORT•FILE INTO TTREC AT END GO TO DUN, 0036•0014 

0161<0 GO TO MlSSlNG•VALUE, 0036•0016 _,. 
"' 0!6190 MVl, 0036•0016 

016200 MOVE nRos To FOUR•AECo ' 0037•0001 ' 
016210 MOVE TTREC TO lf•REC(l), 0037•0004 

017010 MOVE 2 To I ' 0037•0010 

MOVE TP.U~C~TION 

017020 GO TO RETUH.N•lt 0037•0013 

017030 DUN, 0037•0015 

017050 CLOSE UATAPE, 0038•0001 
I 

017060 x·IT SECTION, 0033•0002 

017070 fiN. EXIT, 0038•0002 

017080 END•Of•JOB, 0000•0000 
: 

CO~P!LE 0 < 8•5500 10·13•67 

p~j s 17£ 0184 

NO, SEr.s. 060 

c 'J ·~ p! t .. , 1 v r OOO_<iO sr.cs. 

:1: . . . . (. 1 /' "'?'; l, 

.. - -------·-- - - -- -- -·---------- ------- ------- - - ·-···-----·---------



oooo() 
0 S K !Xo6? 

00[1(,?0 

O>::l0l1)0 

orlQOIIO 

0110050 DAT[•.IRTTT(N. ~[~ 70. 

Of)Ol)50 f'J.\T(-CO~IPTL£1), 

00 0 117 u SEGUR!TYo 

000('1"0' 

01101!0 

0001?0 

000130 S0URCE•c04PUT(Ro A-5~no, 

000110 O~J(Cf•C•lMPUT~R. B-~500, ~EMORY SfZ( 5000 wnRDSe 

0\.:01~0 

OiJOl9iJ F IJ.E-COcJ TnOL, 

000?')() 

-'=" 
0flO?t0 SELF~T PRT ASSlGN TO llR!NT~R. 

w 
•)00'}~\) sEL~CT ~011•F!L~ AsSJ~N TU 50qT DTS~ A~n 3 SORT•TAP(Se 

oototO 5£L~CT ?UN AS~TGN TO ~D~CH, I 
~Ol~;•t.l 

Q•lt030 

C01Ut>0 

{-'010~0 

001 •1.-;.0 

·)01 ()7\.l 

f)/l1!l')\) 

0010'lJ 

001100 R[Ci11{1) cn~·lTAl•Jc; 200 CtJ,\'IlACTCRS 

0011 t 0 

0011','0 01 :'\C -~IEC 'tl£ 2!),). 

<}0 1 1 ., •J tl.> r'rtLf-i '17T ?, 

(; 111 ·,·) " ' c 'l,:'!T '( I'TCflliH ""· 
' 

., 
' 1 :· 



.~~-:_:' 



01J'>'f<J 

003n0 

0031l90 

003!(.11) 

1)03 t 1 Q 

0031;~0 

0031?~ 

0031.-;0 

0031110 

·oo3 t o:;o 

003ti}IJ 

0031fU 

0031!10 

Qt)40 i 0 

QOllOJO 

004Q'}() 

004{)1!) 

004!00 

004 !1 0 

(JQ4 t ~I) 

0' D.,UNF: 

02 f!LLCR 

S!7E i.);?, 

s [7[ 12 VALUE SPACE, 0 
0?. ~-l.'l PI~ TUIH: zo, 

0?. FlLLf• SPC /j VAL!JE SPACF.• 

0?. I OhTE PI r. TlHH: Z'1o 

0? f11 UR SI/[ 3 VALUE SPACE• 

0?. S!PI~·l SI!f 9flo 

03 St ~~~ PICTUHf.: ZZZQ OCC!JRS '"' TIMES, 

02 fTLLCI~ S I ;'F: ! 3 VALUE SPAcE. 

0 I' 'CARR""Pl.JNCI-i SI7.f. ~o. 

0?. fTLU:R S!7E 2 VI'\LUE "60", 

02: ~!h!TH ,PrcnmE 9Qe 

02 Ot.T Plr.TURE 99. 

SOHT S~~T·riL~ ON ASC~ND1NR KEY HnN OY TM 

TNPtjT PRrJCEDUlf:' Sf.-LEr.T OUTPUT. PRI}_CEJl.U[iF," .t-iA.J~:':'PJ ~ 

U:?. STOr ~!/No 

P~l·l'"t, 

OPEN tllPUT ACC•MA~TER. 

R~AD ~CC•MAST~9 ~T ENII GO TO fiNI~, 

.tf COt!!~fY f. 3'3 GO Tf) ~EA!J~t, 

tF TM < 1 oq > 24 GO rd RC~o-1, 

MOVE ~U:ITH ~0 ~llNo 

~tnvr: n1\Y ro o·r. 

·.' t 1 , •', 

·0007•00!3 

0 0007•00!3 

0007 .. 0016 

ooor-ootft 

0007•0018 

ooor .. oot~ 

0007"'0021 

o-oor .. oo2t 

0007=007'1 

0007•00?.' 

0007•0024 

0007•00?.7 

0007•0027 

f}fl07•0027 '.' 

0007 ... 0027 

0009•0001 

0009 ... 0001 

ooto.,onot 

00\0•0001 

001 1·.0001 

0~1!-0002 

0011•0002 

ooH-ooot 

0012•0002 

0013•0003 

oou .. oott 

0013•0011 

0013 ... 00?7 

0()13 .. 001>7 

0t)13•00JO 

On13 .. oon 

.\.·,I "\ ~ 'r·, ~ , .. 



; I 

:-"" 
' 0\ 
l 

OJ4?10 

oaso·;o· 

oosoov 

00511TO 

00~1115 

Q.)')I")'I(J 

O!J51l ~ _ 

0051?0 

OOSt'iO 

0051 .iO 

onst.c,v 

005110 

005? 1\} 

OOS;:>?O 

PRT <;I?f .('\4') 

f' t 1115 I 

~[Tq~•-J SrJ!{l"'ftJ F.: AT f.:qr, GO Tl1 F:~n'"ALL• 

Nl, MDV( ~OIJ TO pq .. ~O~. 

40VF.: nY TO PR•hY, 

Al~ ADO 1 TO SIJ•~XCTH)e 

Slo 

11fJVr:: pR"'nY ·10 nATf: DATo 

M2. !AUV!-7 ·SlJ!--IXCSUB) TO NUI·Hl(SIJB) SU'-!CSIJF.J), 

0 

!r <;.Ut1 < ?.il Ar)f'l 1 -TO .'W8 r,n TO ~~~ tLSF.: MOVE 1 TO SUB. 

WRITE PUNCH•LJ~E FROP! CARR•PUNCH, 

~.J0Vf: 7ER!l TO o;u,_ 

Gl, GI'J TO 1-Jl.-

(N!J""ALLo I=:XIT. 

ounriv s~=:cn 0'1• 

OUf!o E~1To 

,_,., 11 

0013•003~ 

0014 .. 0001 0 
0014•0002 

0014-01}0? 

0015•0001 

Oo15•000fl 

0015-0009 

0016-0001 

0016-0003 

0017•0001 

0(}17-001?' 

0018 ... 00(')~ 

0018•0003 

0018-001R ·.,1· 

0019•0001 

0019 .. 0007 

0020•0018 

0020•0059 

0020•0062 

0020•0066 

oo·:?o·ooro 

oo2t-ooot 

0021-000' 

00:?2 ... 00(')1 

00?2•0001 

nooo ... oooo 
, . 

. , 

,. 



f"i!SK S!lf: :• 1 .,70 

1.4(M01Y ~ t OJ'-}208 

I}J1~3 

,· 

0 0 

.. 



OOQri')O 

0000~0 

000f'l70 

OOO'J i ry 

('001?0 

000130 

000140 

0001'30 

00!":100 

000?00 

(11)0?10 

0010?0 

OOt030 

ootnr.o 

001050 

0010~0 

ootn7o 

0011)~0 

0011'l90 

001100 

. 1':'0111) 

r:: ~l I 1 ? .J 

(\ ., l 1 1·1 

·~ .. ,, <.;_ 'I () c 11 t:l I] l n I 5 w; rn~!fllLER 

0 
PPOGRA~i·In. t60S1.~-

,A1!TWH1• Cllf?TER, 

I~STALL~TTU~l. MlCHTG~~ OFpARTHEMT Of ~TAT[ kTGHWAYS• 

SJ:'iURTTY, 

t~.pi.JT-tJIITDtiT SECT!nN. 

SF.Lrtr PT~ .e.ssra~~ rn .,. :?f• 

f)7/2f!./69 

0002"0001 

0002"0001 

0002""0001 

oon?-ooot 

ooo?-ooot 

oon?-ooot 

net)2-ooot 

ooo?.·ooo1 

ooor-ooot 

0007"'001"'1 

oo .. ·-oooi 

Oof1 ool 

0007 ') 1 

/)007 

0007-00(11 

0007"'0C(Ii 

UATA Olvl~I~~. 0007"0001 

ff) PTR 

RLO~K CD~!AI~5 10 R~cORO~ 

R(c~R~ r.O~TAI~~ 152 cHARAcTERS 

('',.. i••· ·I I, 

ooor-oont 

noor-oool 

ooor-ooot 

ooor·ooot 

. oon7-oor t 

0 

·' 



., "'" "''V-

6 OO!!'l) 02 FILLER STZE I • 0 ooo7·ooot 

001 H5 02 VnL S !7E 96. ooor-ooot 

001170 03 vnuJ~·r nccHR') 211 1-'ICTURE 9(4), 0007""0001 

0\111110 02 TnT Al PICHIH~ 9C">• ~oo7·ooot 

OO! 1 <;~ o> FJLLFR ~ T 7F.: llQo non7""00n1 

001-"no F'o PRNT ooor·ooot 

001210 v 4L!JE In "tJP1t;n'::l1" ooor-o.oot 

00?.010 LARFL fH:cOkO S T ~t-II)AR('J 0007""01)C1 

OO?n?O DATA REcnRo I.J~•£•pf.o ooor-oor.1 
., 

002030 01 L t·..J~-PT ~I7.E 132. ooor·ool)t 

00?040 rn PUN ooo7·ooot 

00?0';0 VAL!JE "' "Qn16nSt" ooo7·ooot 

002060 LA8!:L RF"CORf) STANOARO ooor-ooot 

00?.07') DATA ~ECDRD PU.\!CH""L!r~t.. 0007'"'0001 

OO?I)P 0 0! Pl)N~H .. LTNE ~IZE 80· 0007"'0001 

-""" 
00?100 So s~Rr-nu: 0007""00('11 

"' 00:?1\0 OA.T4 l.'rcnrw Sr'!PT-REC. 0007"'0001 

00~1?0 01 SORT•_Q£ C SIZE 10~. 0007'"'0002 

002130 0? 1-1!)~ PJCTIJRE 99. 0007""0002 

00?1 l!O 0? OY PICTURE 99, 0007.·0Q(l~ 

002150 07 KTS SIZE ~6. 0007"'0002 

00?160 ~1 cNT n.cr.URS ?a picTURE 9999. ooo7-o0o2 

oo:?J "O 02 FtLLfR <TlE •• noo7-ooo.2 

00?190 i'IORXT'\Jrj•STOPAt,:E S'Er.TifJN. 0007""000~ 

002?00 77 TTV PICTIIAF. 9 c t 0) c~r-,. ooo7·ooo2 

002?10 77 ')oJ'1 PICTURE 9.9 C ~-1P ""1 VALliE I • 0007"'0002 

002??0 77 tS>!q PtCTIJR( 90 C>.tP•t VALor: I • 0007-0002 \ liBRARY 
001010 01 HI\LF"""U'~~Cii ST7E 1il4. 0007'"0003 \ micbiga~ ~~psr~~ent of 
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APPENDIX 7.5 

DAILY ACCIDENT DISTRIBUTION CHART OF INGHAM COUNTY 1968 

r./ . 
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APPENDIX 7. 6 

OUTPUT OF THE STEPWISE MULTIPLE LIN.EAR REGRESSION ANALYSIS 



.-.-' 
·r--:,· 

Step #1 

Variable 

F-level 

Standard 

Degree of 

Constant 

Variable 

X-5 

Step #2 

Variable 

F-level 

Standard 

Degree of 

Constant 

Variable 

X-4 

X-5 

Step #3 

Variable 

F-level 

Standard 

Degree of 

Constant 

Variable 

X-4 
X-5 
X-6 

entering 

error of y 

freedom 

Coefficient 

3053.4 480 7 

entering 

error of y 

freedom 

Coefficient 

-31. 77266 

2721.52641 

entering 

error of y 

freedom 

Coefficient 

-28.86486 
1860.53566 
1210.72321 

5 (precipitation) 

90.3854 

11446.4815 

8623 

4776.89944 

Std. Error of 
Coefficient T-Value 

321.174 82 9.50712 

4 (Temperature) 

28.4353 

11428.3155 

8622 

6332.13017 
' 

Std. Error of: 
Coefficient T-Value 

5.95833 -5.33248 

326.65056 8.33161 

6 (pavement) 

15.4147 

11418.7742 

8621 

5878.26296 

Std. Error of 
Coefficient T-Value 

5-99925 
393.20891 
308.37357 

-4. 81141 
4.73167 
3.92616 

- 56 -

Beta Coefficient 

0.10185 

Beta Coefficient 

-0.05810 

0.09078 

Beta Coefficient 

-0.05278 
0.06206 
0.05169 



Step II LJ 

Var;i.able. entering 8 (light) 

F-level 4.4488 

Standard error of y 11416.4909 

Degree of freedom 8620 i 

Constant 6003.42908 

Std. Error of 
Variables Coefficient Coefficient T-Value Beta Coefficient 

X-4 -26.73231 6.08267 -4.39483 -0.04888 
X-5 1886.81612 393.32768 4.79706 0.06294 
X-6 1231.40020 308.46773 3.99199 0.05257 
X-8 -528.68616 250.65604 -2.10921 -0.02286 

Step #5 

Variable entering 3 (pressure) 
• 

F-level 3.4970 

Standard Error of y 11414.8377 

Degree of freedom 8619 

' j'. Constant 2463.59685 

Std. Error of 
Variable<) Coe ffi cien t Coefficient T-Value Beta Coefficient 

X-3 124.67702 66.67152 1. 87002 0.02014 
X-4 -28.02536 6.12097 -4.57858 -0.05125 
X-5 1894.17942 393.29044 4.81624 0.06318 
X-6 1217.78750 308.50895 3.94733 0.05199 
X-8 -543.18752 250.73969 -2.16634 -0.02349 

- 57 -



~ 
j: 

Step #6 

Variable entering 9 (relative humi.dity) 

F-level 1.0947 
r 

I Standard Error of Y 11414.7750 
r 

Degree of freedom 8618 

Constant 1758.20848 

t -~, 

II i Std. Error of 
Variables Coefficient Coefficient T-Value Beta Coefficient 

X-3 124.23754 66.67248 l. 86340 0.02006 
X-4 -26.77920 6.23574 -4.29447 -0.04897 
X-5 1837.28892 397.02920 4.62759 0.06128 
X-6 1159.37357 313.51826 3.69795 0.04950 
X-8 -460.47336 262.90571 -1.75148 -0.01991 
X-9 9.38957 8.97420 l. 04628 0.01280 

r 'l 
~-., 

Step #7 
r 

·r Variable entering 7 (season) 

F-level l. 6 32 3 

Standard Error of Y 11414. 356 3 

Degree of freedom 8617 

Constant 1485.22030 

! ; 

Std. Error of 
Variable Coefficient Coefficient T-Value Beta Coefficient 

I, ) X-3 143.90589 68.42427 2.10314 0.02324 
X-4 -30.52081 6.88898 -4.'43038 -0.05581 

f -J X-5 1848.64552 397.11413 4.65520 0.06166 
f ! X-6 1153.98655 313.53511 3.68057 0.04927 

X-7 -171.82556 134.48777 -1.27763 -0.01686 
_.- '! X-8 -410.79506 265.75599 -1.54576 -0.01777 
/_---! X-9 13.45858 9.52226 1.41338 0.01835 
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