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INTRODUCTION

Every change in weather is produced by a certain number
of physical causes. [For instance, Foehn effect brings a rise
of temperature; a clear and calm night shows a larger nocturnal
cooling, and so on, but besides those known physical factors,
there are other factors influencing the change of the weather
which are completely inaccessible tc our knowledge. Moreover,
the complexity of the combination of those factors increases
the difficulty of forecasting the future weather. By theo-
retical and observed results, we know that in an anticyclone
the rainy weather is much less than fair, the reverse is true
for a cyclone. Thus in a statistical point of view we can
tell what is the probability of certain kinds of weather due
to a certain weather factor. ©Statistics is the study of
aggregates of observations or measurements. The most imnortant
thing in the study is the frequency distribution of the prob-
ability of variates. 1In general for an infinite universe we
often assume the frequency is normally distributed.

Ordinarily the data at hand are finite and are regarded as
a random sample drawn from a well defined class‘of variates
called the universe, and from the random sample we draw inference
about the universe. The whole theory of sampling is based on
frequency distribution and probability. From sampling method
we can estimate the mean and standard deviation of the universe.
Conversely if we already get the estimates of parameters of
the universe, then we can test the significance of the deviation
of the parameﬁers of a sample. If the error is not significant

it means the observed criterion is not exceptional and vice versa.



The scope of this subject is to study the temperature
variation of Chicago in winter. The randum samples are drawn
under some specified weather factor, and test the significance

of the deviation from the universe,
THE ESTIMATION OF THE POPULATION
MEAN AND STANDARD DEVIATION
avanaga

The mean of a population is the,value of the variates, while
ths standard deviation measures the extent to which the data are
spread out on the average on either side of the msan., In the
present case the values are calculated from the data beginning
1936 to 1941.

(a) Maximum temperature:

Table 1
Class Class -
Interval Mark f V. uf u~ fu2
=5 -1 -3 2 -7 -14 49 08
© 4 2 5 -6 ~-30 236 180
b 9 7 6 -5 ~30 25 150
10 14 12 18 -4 ~72 15 238
15 19 17 24 -3 =72 ] 216
20 24 22 44 -2 -88 4 176
25 29 27 54 -1 -54 1 54
30- 34 352 122 0 0 0 0
35 39 37 128 1 12% 1 123
40 44 42 56 2 112 4 224
45 49 47 38 3 114 9 242
50 54 52 33 4 132 16 528
58 59 o7 15 5 75 25 375
60 64 62 2 6 12 & 72
Zif =542 Zuf=203 Ziut=2 829
Mean = ¥ =33.90
Standerd Deviafion = o = 10. 78

Where f is the frequency distribution and 1 is the nsw
variates referred to an arbltrary new origin and expressed in

units of class interval.
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(b) Minimum temperature

Table 2
Class Class
Interval Mark £ u uf u2 fu2
-20 =16 -18 2 -9 -18 81 162
~-15 =11 =13 5] -8 -40 64 320
-10 - 6 - 8 8 =7 -56 49 392
-5 -1 - 3 10 -6 -60 36 360
0 - 4 2 29 -5 ~145 25 725
) 9 7 40 -4 -160 16 640
10 14 12 42 -3 -126 ) 378
15 19 17 51 ~2 ~-102 4 <04
20 24 22 93 -1 ~ 93 1 93
25 29 27 108 0 0 o) 0
30 34 . B8 102 1 102 1 102
15) 39 37 36 2 72 4 144
40 44 42 7 3 21 9 63
45 49 47 8 4 32 16 128
50 54 52 1 5 5 &5 25 |
Zf=S42 Zud=-5¢¢ ZFur=373¢

Mmean= X = 2/.7¢
Stondard Daevialiom =6x =/2.08

THE RELATION BETWEEN
TEMPERATURE AND PC HIGH

In winter whenever a Pc High appears in the west part of
Canada there is a good probability of break of Pc dgr and thus
causes the drop of temperature, The following samples are drawn

fror the data of 1936-1941.

Table &

Year Month Date Date #1 Max OF Min Op
1936 Dec, 3 4 29 19
1936 Jan, 4 5] 30 5
1936 Feb., 4 5] 0 ~13
1936 Feb. 10 11 10 - 6
1936 Feb, 14 15 10 - &
1937 Dec, 6 7 22 9
193%7 Jan, 4 5) 35 17
1637 Jan, 21 22 14 7
1937 Feb. 1 2 23 8
1938 Dec. 26 27 16 3
1938 Jan, 24 25 28 13
1938 Feb, 9 10 39 29
1938 Feb. 19 20 30 28
1839 Jan, 14 15 - B4 30
1939 Jan. 28 29 36 29
1939 Feb. 2 5 2d 14
1940 Dec, 2 3 16 - 5
1940 Dec, 11 12 37 32

1940 Jan, 23 24 17 il
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Table 3 (Continued)

Year Month Date Date #1 Max Op Min OF
1940 Feb. 21 28 29 21
1941 Dec. 9 10 32 12
1941 Jan. 3 4 23 6
1941 Jan, 18 19 17 4
1941 Feb, 1 g 37 30

A. Test of significance of the deviation of the mean maximum temp-
erature,

a, First liethod

Table 4 X =38ga o = 10. 78

X; °F (X; -X) o -X) x; -XJ _ 3"
i i J_LT);‘__L_l__)/
29 4,90 24,01 | .20
30 3.90 15,21, . 15
0 33,90 1149.21 9.95
110 23,90 871,21 4,95
10 £3.90 571,23 4.95
22 11.90 141.61 1,23
&5 1.10 1.21 .01
14 19,90 396,01 5,43
23 10.90 118.81 1.03
16 17.90 320.41 2. 77
28 5.90 34,81 .30
35 1.10 1.21 .01
30 3.90 15,21 15
34 .10 1.00 .01
36 2,10 4,41 .04
21 12,90 166,41 1.44
16 17.90 320,41 2.77
3 3.10 9.81 .08
1% 16.90 285,61 2.47
29 4,90 24,01 .20
32 1.90 3.61 .03
23 10.90 118,81 1.03
17 16.90 285,61 2.47
3% 3.10 9.61

.08 N
Z)( =39..7/]

Degree of freedom = 22

Chance of exceeding a giveq/%':-f
<.o|

This means that there is a close relation between the

temperature at Chicago and the Pc High,

- =



Table 5

Class
Mark

-3

12
17
22
27
32
37
42
47
52
57
52

Second Method

OOOOCOUIBUWKRIPPROHO

In the following table
of the variates and is estimated from Table 1,
f is the frequency distribution of the sample

N s

and’is equal -af

p,:

01
.01
05
« 04
08
o k)
25
.23
« 10
« 07
.06
.03

J

1 03
1,94
2.40
5,40
©.45
2.47
1,68
1.46

« 87

(£-p

.78

2.21
2.97
2,07

. 60
-1.40

-2 .47
-1,68
-1, 46

pJ

i)

is the probability

2
(f-pjl)

. 62
.07
4,88
8.81
4,23
. 38
1,96
ol
6.11
2.82
2,14
.45

(f-p N)

=

0
2.8
.27
©.16
8,954
2+ 17
.10
.36
.04
2,47
1.68
1,46
« 67

0
= Y =268

Degree of freedom = 14

: p = ,02
This also shows that there is a close relation between

Pc High and the temperature at Chicago.

c-

Table 6

Class
Mark

2

7
12
i
22
27
32
3"

ORI RO

Third Method

u fu
=3 =3
- 0
-1 -3
0 0
1 4
2 6
3 12
4 20
ZU=24 = fu = 36
u = 1.5
Mean of the 'sample=X=124,5
Dzv/a/'f:'mﬂ = t &
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¢c. Third Method (Continued)
. ‘ to 4
z/ gt 1At =/
o]

.. Probasility for X will not be within
Tﬁt@!ﬁ of X = P,
=0
This also shows that there is a relation between Pc High
and temperature at Chicago.
B, Test of Minimum temperature
a. Fifst Method

~

X = 21,75 g = 12.05

Table 7
Y -~ 2 ~ &
~ X=X (Xq°-X) (X; - X) ~
X, Moy
19 2.75 7.6 .06
11 10.75 115,56 . 80
-13 34,76 1207 56 8.32
- 6 27,75 770,06 5,30
- 2 23,75 564,06 3,88
9 12,75 162, 56 1:12
17 4,75 g2, b .16
7 14,75 217,56 ... o0
8 13,75 189,06 1.30
3 18.75 351,66 2.42
11 10.75 115,58 .80
29 7«25 52,56 + OB
28 6.25 39,06 s7
30 8.25 68,06 .47
29 7.25 oe, 56 .80
14 7.75 60,06 .41
- 5 26,75 715,56 4,93
22 10.25 105,06 e
1 20.75 430, 56 2499
21 - 15 5.62 .04
12 9.75 95,06 .65
6 15,75 248,06 171
4 17.75 315.06 2.17
30 8,25 €8,06 .47

%;>G:41.63

degree of freedom= 24

| < .01
This means there is a close relation between Pc High and temper-

ature at Chicago.



b. Second listlhod:

In the following table Pj is estimated from Table

(2.
Table 8
Class z
D - o IV = ¢ =N 3 3

Interval f pj pjﬁ f ka (f pJN) (f H€3)1=7%,
-18 0 0 0 0 0 oM
-13 1 .009 .22 .78 .62 2.85
- 8 1. .014 . B4 .66 .44 SN
-3 2 .018 .43 1,87 2.46 , 5,69

2 3 .05 1.27 B 8c : 2.99 2.55

7 4 L1073 1.79 2.25 5,05 . 2,88

12 4 - O 1.85 2.15 4,63 2,0l

17 2 . 094 2.26 ~ Job . 07 .02

22 1 171 4,10 ~3,10 9. 64 2,588

27 3 . 199 4,78 -2,78 14,26 2,99

32 3 . 188 4,01 -4 51 20, 36 4,51

37 0 066 1,58 ~1,68 2.0k 1,58

42 0 .01z ,29 = 29 .08 .29

47 0 .014 . 04 - .34 S w4

52 0 0 0 (0] 0] 0

Z/K—:zg.ev

Degree of freedom = 10
f < <01
This means that there is a close relation between the Pc

High and the temperature at Chicagc.

C, Third Method

Table 9
Class
Interval f u fu
""15 l __:) _5
8 1 ~4 -4
5 2 _3‘ -6
2 S -2 -6
7 4 -1 ~4
17 2 1 o
Z’f"—' 24 = 7(1/{,: 0]
X=12
t, = §.2
/oto < ol



¢, Third HMethod (Continued)

This means there is a close relation between Pc High and the
temperature at Chicago,

THE RELATICN BETWEEN RETURN Pc AIR MASS
AND THz TEMPERATURE OF CHICAGO

Whenever there is a High of Pc air mass located at the
socuthern part of middle United States there is a good chance for
return flow of Pc air to the station of Chicage. The following

sample is drawn from the data of 1936-1941.

Table 10

Year  Month  Date Date 41 Max, Min.
1936 Dec. 4 5) 36 25
1936 Dec, 21 2o 37 24
1941 Jan, 6 7 31 : 23
1941 Jan, 20 21 45 25
1941 Feb., 4 5} 35 21
1941 Feb. 23 24 38 24
1937 Dec. 2 3 36 &0
1937 Dec, 30 31 52 33
1940 Jan. ) 10 32 22
1940 Feb. 3 4 234 29
1940 Feb, 22 23 32 20
1939 Jan, 22 23 24 9
1939 Jan, 29 28 35 3
1939 Feb. 22 23 32 6
1938 Dec, 22 23 G2 5) 29
1939 Dec. 14 15 47 a1
1938 Jan, 8 9 23 8
1938 Feb, 4 5] 55 43
1938 Feb, 16 17 48 a3
1940 Dec. 8 9 52 23
1940 Dec., 23 24 23 32
1937 Jan, 25 24 28 17
1937 Feb. 2 & 33 21
1941 Dec, 6 7 38 26
1941 Dec, 30 31 35 30
1936 Jan, ¥ 8 34 28
1936 Feb. 5} S 1.5 3
1936 Feb. 19 20 20 3



A, Test of gignificance of deviation of the mean of the maximum
temperature,
a, Pirst Method

—

Table 11 £ 33,90 6,= 10,75

(X, -X) (% -X)_ p

X/ ) Cl Lt &
3 2,10 4,41 .04
37 5,10 .01 « 08
31 2,90 8.41 .07
45 11,10 13,21 1,07
S 1,10 1ael <01
58 : 4,10 16,81 « LD
36 2,10 4,41 .04
52 18,10 327,81 2,84
32 ; 290 5.61 .03
34 « 10 .01 0
32 1,90 . Bl .03
24 9.00 8 1.00 « TG
35 1,10 . Al +O1
32 1,80 £.61 .03
S15) 1410 1.21 » QL
47 15,10 171.61 1,49
23 10,90 118, 81 1,0¢
o5 21,10 445,21 .85
48 14 10 198,81 1.72
o2 © 18,10 . 227.61 2,84
53 15, 10 364,81 2,16
28 5.90 24,81 .20
33 .90 « O . 007
38 4,10 16,81 . 40
35 \ 1s10 1l.21 01
34 .10 01, 0
15 18.90 397,21 3,09
20 15,90 193,21 1.6%

ZAX= 24,42

Degree of freedom — 23—=2 — 26
P> ¢

This means that the return Pc air mass has no significant

reletion to the variation of temperature at Chicago.



-

B Second liethod

Legree of freedom

" Table 12 N = 28
Class
Mark :
M 5 pJ ij
-3 0 .004 il
2 C .0C¢ s oD
7 0 L0111 .31
12 0 033 .92
17 4 .043 1.20
22 3 .081 " 8.2Y
27 - 1 ,100 2.80
32 7 <225 6,30
37 9 2R .36
42 0 . 103 2,88
47 2 . 070 1.96
52 3 061 1.71
3% 0 L0286 i 1
62 0 . 004 s 11

- ij

- .11
.25
ey ]
<92
20

b
. “

1,80
.70
2,64
2.88
.04
1.29
o 10
o el

f - Np.
( pJ)

Jad
06
9
.89
. G4
.04
3.24
.49
6,99
8,00
00
1. BY
. 03
.01

5} = 8.0k

= 14

£-Np. ;/ém
L—RjJN =

b

.12
o5
21
« 98
.03
.24
1.18
.08
110
2.88
.00
.98
.73
.12

£>.5

This means that the return Pc air mas has no significant

relation with the variation of temperature at Chicago.

¢, Third Method

Table 13

Class
Mark
17

22

27

32

S

42

av

52

ANV O WO T W
o8 S T T |
RO O D

Z:{-: 28

=4u

| ©OROO

-9

X = &8s

e,

7

s

- /3

-_—

/s

It

This means the return flow of Pc has no significant relation

with the variation of the tempsrature at Chicago.

- 10 -



B. Testing o minimum temperature

Table 14 X = 21,75 o= 18,05
-~ & . <
>
s Y X (3, X0y X) . ¥
25 3.25 10, 56 .07
24 €,28 5.06 .03
23 1.25 1,56 0L
25 5.25 10, 56 .07
21 (9 5.62 .04
24 4 2.85 5,06 .03
20 8.25 68,06 .47
ot 11,85 126, 56 .87
22 .25 .06 .« 9
29 7.25 52, 56 « 80
20 1.75 5,06 .02
o 12,75 162, 56 l:12
31 9.25 8. 56 .59
6 15.75 248,06 1.7%
29 7.25 B2, 56 .36
31 9.25 89, 5O .99
8 12.75 189.06 1.30
43 21,25 451,56 .11
53 11.25 126,56 « 87
23 1.25 1.56 01
32 10.25 105,06 « 18
17 4,75 22, 56 « 12
21 .75 5.62 .04
26 4,25 18,06 .
30 8,25 63,06 .47
28 ~ 6.25 39,08 by
5 18.'%5 301, H6 2,42
5] 18,75 251,56 2.42
' 2
= = 1.7
Degree of freedom = 28 —2 == 26
P 7 &

This means the return flow of Pc air mass has no significant

relation with the variction of minimum temperature at Chicago.

- 11 =



b. Second lethod

Table 15 N = 28
Class % .
Mark £ D; Py (f-p3N) (f-p;N) (f;\/ij) =X
bs
-18 0 0 0 0 0 0
=13 0 .009 25 B8 .06 - 2D
- 8 0 .014 D G « 1O 1S
- 3 o) ,018 . 50 . 50 .25 .50
2 o L0553 1,48 .52 L7 .18
7 3 <073 2,04 .96 .91 .45
12 0 , 077 2.16 2,16 4,68 2,16
J4Y i .094 2,63 1,63 2,66 £ 01 5 3
22 8 L1171 4,79 3,2l 10,32 Z PR
27 6 . 199 5. 8% .43 +18 w03
32 7 . 188 Dy 28 1,74 3.01 .07
37 0 . 0606 1,85 1.856 .42 1.85
42 ok +012 54 66 .44 L. &1
417 0 .014 .59 .59 ol O .39
52 0 0 0 0 0

0
.
Z:Zf;fll.249

Degree of freedom = 15 }7.5
This means ths return flow of Pc air mass has no significant
relation with the variation of the minimum temperature at Chicago.

¢. Third lkethod

Table 16 A= 21,75 °x=12,05
Class
Mark £ u fu
2 2 =k -8
7 3 -3 -9
12 0 -2 0
17 [} -1 L
22 8 0 0
27 6 1 6
32 7 2 14
&7 0 3 0
42 il 4 4
z{= gg > fu = 6
' u = ,21
X =221 1o=.62

5. =.36
This means the return flow of Pc air masses has no significant

relation with the wvaristion of minimum temperature at Chicago.

. 18 =



THE RELATION BETWEEN THE TEMPERATURE
AND BASIN HIGH

Whenever a High remained in the Great Basin of the
Rocky Mountains there is a tendency of flow of Polar Basin air
mass, and hence there may be some variation of the temperature
at Chicago. The following sample is drawn from the data of

1936 to 1941.

Table 17

Year Month Date Date 4+ 1 Max.. Min.
1937 Jan. 2 3 22 13
1938 Jan. 3 4 b3 20
1938 Jan. 21 22 38 34
1939 Jan. 9 10 53 34
1939 Jan. 18 19 31 25
1939 Jan. 29 30 30 R_3
1941 Jan. 11 12 43 29
1941 Jan. 29 30 37 25
1936 Dec. 1 2 27 32
1936 Dee. 13 14 48 32
1937 Dec. By 18 33 28
1938 Dec. 2 3 49 36
1938 Dec. 11 1z 32 23
1939 Dec. 3 4 36 30
1939 Dec. 1 13 38 26
1940 Dec. 6 7 L2 27
1940 Dec. - 29 30 T 3% 33
1941 Dec. 12 13 23 23
1937 Feb. 10 11 40 17
1937 Feb. 15 16 33 27
1938 Feb. 21 22 38 34
1939 Feb. 17 18 47 31
1940 Feb. 9 , 10 32 19
1941 Feb. L. 5 35 2.

~-13-~



A. Testing of maximum temperature
a, First Method
Table 18 x = 5.90 0y
-V it e P
X, X~ X (X4-X) (X3-X) =/ffb
Oy =

22 11,80 141,61 1,23

37 2.10 9.61 .08
38 4,10 16.81 .15

53 15,10 &64.81 5,16
31 2,90 8.41 .07
30 3,90 15.21 .
43 9«10 82,81 .72

37 .40 9.61 <08
37 3. 10 8,61 .08
48 14,10 198,81 1.7%2

3 .90 81 , 007
49 158,10 228,01 1,97
32 1.90 5,61 .03

36 2y 10 4,41 .04

5 4,10 16.81 « LS
42 8,10 65,61 .97

3" 3,10 J2.61 .08

33 .20 « SL 07

40 6.10 37.21 .32

33 . 90 81 « 007

38 4,10 L&, 81 .15
47 J,10 17Y1.81 1.49
32 1.90 3.61 .03
35 1.10 1.21 01 ~

= = 12,26
Degree of fresdcm = 24 w2 = 22
¢ 7 .5
This shows that there is no significant relation between

the Basin High and the varliation of the temperature at Chicago.

- 14 -



. Second Method
Table 19 N
Class ) ) i 2 2
Mark £ o, p;N f-p;N  (f-p3¥) (£-psN) . ¥
J J E Ry

-3 0 .004 . 096 - ,096 . 009 .093
2 o) . 009 s 816 - ,216 . 047 217

7 0 .011 . 264 - 264 070 , 263
12 0 .033 L7992 - 792 . 627 791
17 0 ., 043 1,032 -1,03%2 1.065 1.031
22 1 . 081 1.944 - 944 .391 . 458
27 0 . 100 2,400 -2,400 5.7€0 2.400
32 7 W22 5,400 1,600 2.560 474
37 9 o et 5.448 3.9562 18,617 2,315
42 3 . 103 2.47% . D28 s 279 .112
47 3 ,070 1.680 1.320 1,742 1.036
52 il 061 1.4¢4 - 464 P15 . 146
57 0 . 028 + B78 - 672 .452 . 672
62 0 . 004 . 096 ~- .096 .009 .093

=z ¥ = 10.103
Degree of freedom = 14 P70

This means that Basin High has nc significant relation
with the variation of temperature at Chicago.

¢, Third lethod

Table 20 X = 33,9 0x = 10,75
Class
Mark £ u fu
22 3k =3 -3
2% 0 -5 0
32 7 -1 -7
37 9 0 0
42 3 1 3
47 3 2 6
52 il 3 3
Z =24 =fu= &
u =,08
X =37,4
te = 1.6
Pr,~ -4

This means that the Basin High has no significant

relation with the variation of temperature at Chicago.

- 15 ~



Testing of minimum temperature

B.

A. First Method
Table 21 X=21.75
X4 (X1 -X)

13 8.75
20 1.75
34 12.25
34 12.25
25 3.25
23 1.25
29 7.25
25 3.25
32 10.25
32 10.25
28 6.25
36 14.25
23 1.25
30 8.25
26 4.25
o7 5.25
33 11.25
28 1.25
17 475
27 5.25
34 12.25
31 9.25
19 2.75
21 .75

This means there is no significance.

o = 12.05

(xg <X)°

76
3
150
150
10
1
52

10.

105
105

39
203

:
68.

18

Rl
126 .

1
R2
27

150
85
¢

5

.56
.06
c06
.06
.56
.56
.56
56
.06
.06
.06
.06
56
06
.06
56
56
.56
056
.56
.06
.56
«3b
.62

X

Degree of freedom = N-2

=16~

P> .5

= 24-2
= 22



b. Second Method

Table 22
Class
Mark & Pj
-18 0 0
~+13 0 .009
- 8 0 .C1l4
-3 0 .018
2 0O .053
¥ i 0 873
12 E 4 OTT
K g 4 2 .094
22 5 171
27 7 .199
32 8 .188
37 1. .066
LR 0 .012
AT 0 .014
52 0. 0

This means the deviation is not significant.

g i -

f-pjN

-1.27
-1.75
- .85

.26

2.25
349
- 058

70

(£-p3N)? '(f—ij)Z
PjN
0 0
.05 22
11 « 34
«19 43
1.62 1,87
3.07 1.75
.72 .39
.07 .03
.80 220
4. 95- 1.04
12.17 2.70
.34 22
.08 +29
11 .34
0 0

Z 4 =9.17

Degree of freedom = 15

p>.5

¥



¢c. Third Method

Table 23 N =21.75 = 12.05
Class
Mark i u fu
12 1 -3 -3
17 2 o ~4
22 5 =1 =9
29 7 0 0
32 8 1 8
37 1 2 R
Z4F24 | F fg e 3
o = .08
%= 26.6
t, = 1.95
Pt = .052

This shows the deviation is not significant.

-18-



THE RELATION BETWEEN ZONAL FLOW AT UPPER LEVELS
AND THE TEMPERATURE VARIATION AT CHICAGO

If the circulation at the upper levels is zonal flow,
then in general the circulation on the surface is also zonal.
There are little chances for temperature variation during a
zonal flow. The following sample is drawn from data at 3 km.,
1932 to 1938.

Year Month Date Date + 1 Max. Min.

1937 Dec. 27 28 37 33
1937 Dec. 12 - 13 28 2%
1936 Dec. 7 8 40 21
1934 Dec. 28 29 35 22
1933 Dec. 12 13 31 2
1933 Dec. 22 23 58 34
1932 Dec. 9 10 5 13
1936 Feb. 19 20 A3 33
1936 Feb. 12 13 36 22
1936 Feb. 2 3 27 16
1938 Jan. 17 18 30 25
1938 Jan. 22 23 43 30
1933 Jan. 4 E 43 27
1937 Jan. 5 6 AR 27
1937 Jan. 15 16 30 1.3
1937 Jan. 26 27 35 21
1936 Jafi. 10 £ 39 21
1937 Feb. 12 13 49 29
1937 Feb. 18 19 49 32
1936 Jan. 16 19 29 26
1933 Jan. 3 L 41 31
1933 Dec. 31 Jan. 1 46 24

] s



A. Testing of maximum temperatures

a, First method

~/
Table 27 g -

o 2

33.90
Xi (Xi - X) (Xi = §)
37 3,10 9.61
28 5.90 34.81
40 6.10 37.21
35 3o x 1O 1..21
31 2.90 8.41
58 24.10 580.81
25 8.90 79.21
43 g3.10 82.81
36 2«10 N
27 6.90 4'7.61
30 3.90 15,21
43 9.10 82.81
43 9.10 82.81
42 8.10 65.61
30 3.90 i5:21
ok 1.10 & il
29 Bedld 26.0L
49 15410 228.01
49 1510 228.01
29 4 .90 24.01
41 7.10 50.41
46 12,10 146.41
Degree of Freedom = 24 - & = 22



b. Second method

Table 28 N =22
Class 5 2 "
Mark D3 DN f-p.N (f - p.N) (f - p.N =
J J ‘—W—l%
-3 0 .004 .088 .088 * <007 079
2 0 .009 .198 -.198 .039 .196
7 0 .01l 242 -.242 .058 .239
12 0. 033 J126 -."726 527 725
17 0 043 .946 -.946 .895 946
22 0 081 17782 -1.782 31716 1782
ot 4 .100 2.200 1.800 3.240 - 1472
32 3 o 4.950 1.950 3.802 .768
2% 5 227  L.994 .006 .000 .000
42 6 <103 2.266 3.7134 13.943 6.153
AT 3 .070 1.540 1.460 2.132 1.348
)P 0 .061 1342 -1.342 1.801 1342
57 1 .026 52 428 «183 .319
62 0 .004 .088 -.088 .007 .079

z
Z A4 =15.584
Degree of freedom

b4
p = .33

]

This means the deviation is not significant.

=2 =



c. Third Method

Table 29 X = 33.90
Class
Mark b u fu
27 S -3 -12
32 3 -2 - 6
37 5 -1 -5
L2 6 0 0
47 3 1 3
52 0 2 0
a7 1 3 3
z{=22 = fu = <17
0= -.77
X = 38.2
t = 1.89
Pt = .059

[

This means the deviation is not significant.

=29



B. Testing of significance of minimum temperature.

a, First Method

Table 30 X = 21.75 ”x = 12.05
x4 (x4 - x) (x5 - %)% (x; - x) =
=
33 ©11.25 126.56 .87
22 .25 .06 .00
21 .75 5,62 .04
22 .25 .06 .00
23 1.25 1.56 .01
3 12.25 150.06 1.03
13 11.25 126.56 .87
33 11.25 126.56 .87
27 .25 .06 .00
16 5.75 53.06 .37
25 3.25 10.56 .07
30 8,25 62.06 47
217 5.25 27.56 .19
27 5,25 27.56 .19
13 8.75 76.56 .53
21 75 5.62 .04
31 9.25 85.56 .59
29 7.25 52.56 .36
32 10.25 105.06 12
26 425 18.06 12
31 9.25 85.56 .59
2/, 2.25 5.06 .03

Degree of freedom = 22

p>.5

This means the deviation is not significant.



b. Second Method

Iable 31

Class Mark F

!
<
COO0OInIHFMNOOOOOO

0
. 009
.0l
.01
.053
.073
077
.094
w7 L
.199
.188
.066
012
014
0

N = 22

(£-py)  €-psM)°  (£-p.m)?

-.20
=s 31
s B0
-1.,17
-1.61

1.07
-3.24
- .62
-2.86
-1.45
- .26
- 031

0

-.04
—OID

1.36
2.58
.09

- 1.14
10.49
-39
8.20

I

R 007
.10
0

Degree of Freedom = 15

*7

5

This means the deviation is not significant.

c. Third Method

Table 32

Class
Mark

12
L7
a2
27
32

M RGN (V) H

This means the deviation is not

1
N
N

—
X

o

|

NHOFN

G, = 12.05

= 21.75
fu
-4
-1
0
B
14
u=6_4
X = 25.2
t, = 1.36
Py, = o o
significant

' )

b—



. THE RELATION BETWEEN MERIDIANAL FLOW AT UPPER

LEVEL AND THE TEMPERATURE VARIATION AT CHICAGO

If the circulation at the upper levels is a meridianal
flow, then there is a good chance for the variation of
teﬁperature on the surface. The following sample is drawn
from the data at 300 km. level 1932-1938.
Table 33
Year Month Date Date + 1 Max Min

1937 Dec. 20 21 37 22
1936 Dec. 11 12 37 16
1937 Dec. 5 6 23 11
1936 Dec. 19 ’ 20: 36 20
1932 Dec. 15 16 11 -4
1933 Feb. 8 9 -6 -19
1935 Feb. 25 26 21 10
1935 Feb. 17 i8 40 34
1936 Feb. 10 11 10 ~b
193% Feb. 21 22 20 12
1938 Jan. 25 26 17 10
1938 Jan. 12 13 31 14
1938 Jan. 7 - 8 12 0
1936 Jan. 30 31 6 -6
1936 Jan. 21 23 12 -17
1937 Jan. 2 3 22 15
1933 Jan. 13 14 34 20

-25-



A, Testing for maximum temperature,

a, PFirst lethod

(f—ij) { Fo p N

Table 34 X= 53,9 ox=10,"75
/v)l ( ~

X X, =X (Xq-X Xi-X) =

| 1 o /L/
37 3.1 9,61 .08
37 < 9.6l 08
23 10,9 118,81 1.C5
36 Zel 4.41 .04
11l 22.9 024,41 4,54
-8 39.9 1149.21 9.uo
21 12,8 166:41 1.44
40 Bl 37,21 .32
10 £3.9 571.21 4,94
20 13,9 183,21 1.67
17 16.9 285.61 .47
31 2,9 8.41 JOT
12 21.9 479.61 4,15

6 27.9 1778.41 6.74
13 20.9 436,81 3,78
22 11,9 141,61 1.23
34 - .01 .00 -

: = =42, 53
Degree of freedom = 17-2 = 15
+< .01
This means the deviation is significant,
b, Second kesthod

Table 35
Class

ark i . N f-p.U
Mar pJ p'J pJ\
-8 3 o) o 0 0
-3 0 .004 o« O - .07 .01
2 0 «CO7 « 18 -, 1353 .02
7 e 011 « 18 . 813 « 66
e 4 033 -, 06 .44 11.84
17 1 .043 I8 - 8% SO
2e 4 .081 1,58 2,65 7.04
27 o) « 200 1. 78 1.70 %.89
32 e « BBD 3,83 =1,83 3,24
a7 ) . 227 .87 -0,87 (B
42 1 103 1,756 e TD « 98
47 0 .070 1,88 1.28 1.51
52 0 D61 107 1.0% Yo l2
o7 0 .028 .49 .49 .24
62 0 . 000 7 .07 01

26 -

2

o)
.07
.02

.08

21.08

. &

z
(9]

1 70
. 87
.25

Z
(9

1 23
1:0%
.49
0

{e-p ). -



c.
Table 36
Class
Interval
-10 ~6
~5 -1

0 -4
5 9
10 19
15 19
20 24
25 29
30 34
35 39
40 44

b.

Second Method

(Continued)

Degree of freedom = 15

A< .01

This means the deviation is significant,

This means the deviation is

—~7

Third Method

X=55.9

Class
. Merk

-8
-3

2

7
12
17
22
27
32

2,
o/

42

M
O

=
=3

I,_b
ip]
@
o]

HRDOPHEIPRROOH

X 10,75
u uf
- =5
-4 0
-3 0
2 -2
-l -4
0 0
1 4
2 0
- B 6
4 12
5 6
= uf
u = 1,00
X =22.0
1z 4,45
< ,01
To

significant,



B., Testing of minimum tempcrature,

a.

Table 37

X/

22
16
11
20
-4
19
10
31
-6
12
10
14

0
~5
17
13
20

This means the deviation is significant.

bl

Tavle 38

Class
Mark
~-1&

~-13
- 8
-3
7
12
17
22
27
32
37
42
4%
o2

First

Second

OQOOO0OOHOWRKFOOKFEKENO NV H

Method

(Xi:i)

.25
5.75
10,75
1.75
£5.75
40,75
11.75
9.258
27,75
P75
11l:%o
ToT0
21,75
27.75
48,75
8,75
1.75

Method

1660 .56

x -X)

06
23,06
115,56
3.06
663,06

138,06
85,56
770,06
95,06
138,06
60.06
473,06
770.06

1501, &6

N =17

. 009
.014
018
.00
078
« 077
. 094
- ded .
»198
« 188
. 066
.012
.014

76.56
5,06

Degree of freedom

.15
.24
.51
g0
.24
31
+ €0
« 91
o2
.20
1,12

.20

.24

.

[SNEGNERVIE S S

-~

-~

%<‘.01

f-»

0
~-.10
1,76

« S8
.09
1.24
4,£9
-.60
L8
DeO
2.20
1.12
.20
.24
0

jN

(03]

= 17=2 =15

0)
.02
&.11
.48
.01
1.54
2,01
.56
« 01
11.45
4,832
1.26
.04
.06

0]

‘7::/1/‘

== 2d, 5l

Degree of freedom =

28 -

T

1

1

15

0]

3 ]
2,00
1.88
01
1.24
B8.81
& o
0
5.38
1,61
1,32
Bl
.24
o)

(f-p;¥) (£-p3N)

P;N

kA



B

Second Method (Continued)

s <.o |

This means the deviation is significant,.

Co

Table 2%

Class
Interval
-20 =16
-15 =11
=10 - 6
-5 =1
0 4
5 9
10 14
15 19
20 24
28 29
30 34

Third kMethod

X= 21.75 0x=12,05
.y u e
2 =6 =1
0 -5 0
2 ~4 - 8
1 s -3
]- .'(J -— 2
0 -1 0
6 0 0
5 £1 1
3 A2 6
0 3 0
X A4 4
= =17 rl/l,:)[‘ =14
. u = - ,825
X=12 - 4,1 = 7.9
to= 4,75
< ,01
¥,

This mears the Asvigtion ics significant,.



CONCLUSION

In the foregoing test we find that the variation of
temperature at Chicago is effected by the break of pc air mass
and meridianal flow only. There is no significant deviation
in temperature due to the return Pc air mass, the Polar Basin
air mass and the zonal flow, however. The mean value of the
témperatures of all the five samples could be used as a
reference in forecasting. For example:

a. When a PC High located in west Canada the meane
maximum temperature 24.50 F. shown in page 5,
mean temperature 12.0° F. shown in page 7 can be
used as a reference in 24 hour forecast.

b. When a High of Pc air mass located at the southern
part of middle United States the mean maximum
temperatures 35.9° F. shown in page 10, mean
minimum temperature 23.1° F. shown in vage 12, can
be used as a reference in 24 nour forecast.

c. When a High remained in the Great Basin the mean
meximum temperature 37.4° F. shown in page 15, the
mean minimum temperature 26.69 F, shown in page 18,
can be used as a reference in 24 hour forecast.

d. When the circulation at the upper level is zonal
the mean maximum temperature 38.2° F. shown in page
22, the mean minimum temperatufe 25,2° F. shown in

page 24 can be used as a reference.

B



Vhen the circulation =t the upper level is
meridianal the mean maximum temperature 299 w_
shovm in page 27, the mean minimum temperature
8° F. shown in paze 29, can be used as a

reference.

._.3]_;



