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TABLE 2.1

Analysed observations of Air Temperature in the Lower

Atmosphere extending over at least one year.

(modified from Geiger, 1965)

Highest Intermediate
Levels Levels
Metres Metres Author

Place Period
of Analysed

Measurement (Years)

265.0 177, 89, 6 Munn(I.J.C.I960)

150.0 51, 21 Baker et al(1969)

106.7

87.7

hi, 15, 1 Best et al(1952)

57, 30, 12,
1

76.0 Variable

10.0 28, 13, 2

61.0 kSt 16, 1

hi.5 17, 1

17.1 7, 1

Johnson & Heywood
(1935)

Rink (1963)

Frankenberger
(1955)

Flower (1937)

Mai et al(19i|2)

Johnson (1929)

Detroit,USA

Minneapolis,
U.S.A.

Rye, England

Leafield,
England

Lindenberg,
Germany

Quickborn,
Germany

Ismailia,
Egypt

Karachi,
Pakistan

Porton,
England

2

5

3

5



Table 2.2 2

Canadian Micrometeorolofeical Tower Temperature Summary
VERTICAL TEMPERATURE DIFFERENCE BETWEEN 160 AND 20 FT

TORONTO MET RES STN TIME ZONE EST

UNITS 0.1 DEGS F

NOVEMBER 1971

HOUR 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 MEAN

DAY 01 3 1- 0 2 6 16 25 20 0 8- 5- 5- 9- 8- 11- 7- 4- 1- 21 36 33 32 39 25 8

02 . 20 6 7 3- 4- 5- 2- 2 1- 1- 4- 10- 9- 9- 8- 4- 4- 2- 4- 4- 1 4 3- 1- 2-

03 2 1-
8

2- 4 13 10 8 14 3- 8- 9- 12- 11- 14- 13- 10- 7- 1 14 6 13 8 10 16 1

04 12 10 12 3 2 4 5 4- 10- 11- 10- 12- 15- 12- 9- 8- 2- 4- 8 7 11 7 15 0

05 11 6 20 19 23 32 54 40 10 5- 9- 15- 16- 13- 11- 8- 3- 0 2 4 5 7 12 2 7

06 2 1 4 7 5 4 0 1 3- 4- 6-11- 6- 4- 7- 6- 6- 6- 6- 6- 6- 4- 1 2 2-

07 4 2- 2- 0 3- 3- 1- 2- 7- 11- 12- 11- 14- 15- 14- 10- 6- 2- 0 8 4 2 2 2 4-

08 4 8 5 10 4 6- 6- 4- 5- 10- 12- 9- 10- 9- 9- 7- 6- 3- 7 8 22 28 30 32 3

09 32 33 5 6 19 15 20 20 1- 4- 4- 7- 4- 4- 4- 4- 0 2- 3- 4- 4- 4- 3- 4- 4

10 3- 2- 4- 0 4 8 0 0 1 3 1-7- 11- 12- 10- 7- 5- 4- 4- 4- 3- 4 1 0 2-

11 8 4 1 2 2- 1- 3- 4- 4- 8- 10- 10- 8- 9- 9- 8- 6- 3- 3- 3- 1- 0 1- 6 3-

12 2 2 4- 1- 0 2 11 9 8 6- 8- 12- 10- 9- 9- 7- 4- 0 6 5 12 6 10 14 1

13 0 12 12 8 11 10 9 8 8 6- 7- 6- 6- 8- 9- 7- 7- 6- 7- 6- 4- 4- 2- 4- 0-

14 5- 7- 8- 8- 8- 8- 8- 8- 8- 9- 10- 11- 10- 10- 10- 8- 8- 6- 4- 6- 6- 4- 5- 4- 7-

15 4- 6- 5- 5- 4- 4- 4- 3- 4- 4- 6- 5- 4- 3- 5- 5- 6- 6- 1- 8 16 8 3 5- 2-

16 0 3 2- 0 2- 2- 2- 4- 6- 8- 8- 9- 8- 7- 6- 6- 5- 2- 0 3- 5- 6- 6- 5- 4-

17 4- 4 1 4 4 4 2- 1 4- 11- 10- 15- 10- 9- 10- 8- 6- 2 7 12 22 31 42 42 4

18 55 61 54 32 22 15 28 28 24 6 2- 19 0 9- 8- 6- 0 3 11 6 13 18 5 6 16

19 1 4 4 2 2 2 2- 3- 2- 12- 3- 6- 7- 8- 6- 6- 6- 3- 3- 3- 4- 1- 5- 5- 3-

20 2- 6- 2- 3- 5- 3- 1 7 3- 8- 7- 9- 9- 8- 9- 7- 8- 4 5 7 8 6 4 3 2-

21 6 10 10 15 8 16 6 8 1- 2- 4- 4- 12- 11- 10- 9- 8- 6- 6- 6- 6~ 6- 7- 6- 1-

22 6- 7- 6- 6- 6- 6- 5- 5- 7- 9- 16- 18- 19- 18- 19- 14- 7- 2 5 5 9 13 12 23 4-

23 33 24 18 24 43 36 33 41 40 13-17-19- 21- 20- 16- 12- 5- 0 4 3 1 3 6 3- 8

24 5- 0 7- 8- 6- 8- 7- 7- 7- 9- 11- 11- 11- 13- 10- 9- 6- 2- 4- 4- 4- 6- 6- 3- 7-

25 6 2 14 20 27 15 1 6 5 8- 7- 13- 13- 10- 14- 10- 4- 7 8 16 4 2 9 10 3

26 8 3 6 3 1- 3 10 7 4 5- 8- 9- 10-11- 9- 6- 0 3 2 2 6 10 c 1 1

27 2 0 3 0 2- 2- 4- 2- 2 2- 6- 5- 5- 7- 7- 7- 6- 6- 4- 4- 2- 0 2 3 2-

28 4 1 7 4 1- 2- 0 2- 4- 5- 5- 9- 9- 8- 8- 7- 6- 2- 3- 2- 3 3 ) - 4- 2-

29 4- 4~ 4- 4- 5- 6- 7- 7- 6- 6- 8- 6- 3- 6- 6- 6- 4- 3- 6- 6- 6- 6- fe¬ 6- 5-

30 5- 4- 3- 2- 4- 5- 5- 5- 4- 6- 8- 10- 10- 12- 10- 6- 0 1 1- 4 6 8 ll 6 3-

5 4 4 5 4 5 5 1 6- 8- 9- 10- 10- 10- 8- 5- 1- 1 3 4 5 6 5 0

NEGATIVE SIGN PRINTS TO RIGHT OF VALUE M - MISSING DATA TAB 145 (TEMP)
UNSIGNED VALUE - INVERSION

Table 2.3

Canadian Micrometeorological Tower Wind Summary
WIND AT 150 FT DIRECTION CODE LISTED BELOW SPEED IN MPH

PRIMROSE LAKE DND TIME ZONE MST NOVEMBER 1971

HOUR 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 10 19 20 21 22 23 MEAN

DAY 01 M M M M M M M M M M M M M M 71 1 716 718 720 720 7 19 724 819 820 818 19

02 822 817 818 824 822 820 819 821 024 826 820 814 817 82 1 819 820 816 815 016 817 817 816 115 211 19

03 211 209 213 314 314 311 214 209 308 404 403 404 404 407 407 410 410 411 415 411 414 411 412 411 10

04 312 314 2 12 215 219 22 0 223 222 227 124 127 126 120 122 119 126 124 122 122 119 1 22 119 120 1 18 2 1

05 815 115 113 816 816 815 820 817 824 822 125 817 820 1 16 123 820 820 816 816 1 12 815 115 1 16 114 17

06 112 115 109 113 113 112 808 806 804 604 60 7 608 608 60 8 o09 612 612 51 A 517 520 519 518 518 510 12

07 515 516 515 517 515 518 515 516 516 516 514 513 516 416 415 514 513 413 510 511 509 610 610 710 14

08 610 714 716 618 719 620 722 722 721 618 718 615 612 612 612 613 616 618 616 613 612 610 600 606 15

09 704 611 30 3 409 514 515 513 400 416 414 515 513 510 408 504 405 307 410 411 413 513 415 414 520 1 1

10 420 412 420 517 521 524 623 622 721 720 715 712 717 82 0 715 712 716 712 713 714 716 814 710 810 17

11 112 604 714 714 714 712 815 810 009 704 608 610 60 5 606 610 608 508 900 507 513 517 412 516 517 10

12 514 514 513 513 510 507 606 404 410 412 507 506 608 50 8 608 705 606 609 608 711 712 711 708 710 9

13 708 705 610 707 604 503 505 302 504 508 406 404 40 8 307 408 406 508 409 408 403 404 406 409 406 6

14 406 510 510 509 510 61U 610 610 610 709 710 707 713 715 710 711 711 812 810 815 816 817 819 814 12

15 814 816 815 812 815 812 814 812 809 810 808 812 812 812 807 808 807 708 IU 9 712 712 613 615 617 12

16 615 514 513 514 518 518 519 519 517 515 512 514 610 61 3 610 612 61 1 612 610 b09 711 812 011 812 13

17 810 812 813 114 114 114 114 112 115 809 110 812 113 106 805 00 8 806 806 806 806 704 705 707 711 10

18 712 613 612 613 616 612 612 613 613 616 615 613 616 61 5 618 622 523 525 625 618 717 716 814 713 16

19 716 719 718 722 820 822 817 822 821 816 012 815 111 1 10 807 810 105 1 10 204 306 306 306 202 704 13

20 106 208 306 210 308 204 302 102 105 102 702 702 610 610 61 1 611 609 612 716 717 717 716 716 614 9

21 612 612 614 517 518 518 519 520 518 521 520 520 52 2 522 523 524 524 524 522 516 502 406 507 709 17

22 718 72 2 720 818 017 716 717 717 716 820 022 822 826 82 7 826 8 M 8 M 8 M 8 M 8 M 8 M 822 833 825 2 1

23 825 822 822 820 116 120 815 816 116 122 122 119 120 1 16 1 1 1 112 1 15 216 220 220 314 311 313 314 17

24 314 315 311 3 M 3 M 3 M 3 M 3 M 3 M 4 M 3 M 4 M 406 30 8 405 407 408 400 410 409 410 408 407 306 9

25 307 308 30 7 408 409 409 307 407 307 307 307 405 30 4 303 303 306 309 309 313 411 411 410 410 510 8

26 510 409 509 506 509 510 512 410 406 409 40 7 405 408 41 0 408 407 408 41 1 414 415 414 414 4 16 4 15 10

27 310 309 309 308 307 307 310 309 406 405 505 506 40 6 507 406 40 8 409 510 511 510 512 512 511 512 9

28 510 511 511 511 510 512 510 510 511 510 510 511 510 50 8 508 508 508 509 510 509 510 508 500 506 10

29 507 508 509 508 507 506 507 507 507 506 507 500 50 8 506 505 506 505 604 604 704 704 705 705 705 6

30 706 704 704 707 705 605 705 604 604 606 606 606 606 60 6 607 607 607 606 608 708 708 709 700 708 6

12 12 12 13 14 13 12 13 13 12 11 12 12 11 12 12 12 13 12 12 12

E SE S sw W NW CALM M = MISSING DATA
3 4 5 6 7 8 9 H DN RIGHT « ♦100 MPH

13 12 12

WIND DIRECTION N N. w

CODED ON LEFT AS 123456789 HON RIGHT « +100 MPH TAB 14b (WIND)



Table 2.1;

Canadian Micrometeorological Tower Wind and Temperature

Summary
TORONTO ACT RES STN WIND ANO INVERSION FREQUENCY DATA NOVEMBER 1971

OO-OS EST
ALL CASES
INVERSIONS
LARGE INVS

06-11 EST
ALL CASES
INVERSIONS
LARGE INVS

12-17 EST
ALL CASES
INVERSIONS
LARGE INVS

18-25 EST
ALL CASES
INVERSIONS
LARGE INVS

TOTALS
ALL CASES
INVERSIONS
LARGE INVS

0-6 N P M

S SW W NME SE

5 1
3

5 -

E S

5 16
5 16

1

1 11
1 6

1 15 1
1

15 11
• 7

8 22 *9 2
6 16 26

S SM M NM

3 16 1
3 10 1

12 11 1
6 10 1

22 61
11 30

15
13

15
3

63

21

N NE E SE S SM M NU TOTAL

6 16 20
1 6

12 16
6

10
5

1

8 1

15 39 57 3
5 2 17 1

7 23 15 12

12 23
2 6

LAPSE RATE CATEGORIES ARE THOSE OF THE 160* TO 20< LAYER

INVERSIONS INCLUDE ISUIMERHALS

MINOS ARE FOR THE 160* LEVEL

180
112

3

26 175
2 66

9 33 25
1 3

15 12 19
6 7 10

36 70 67 80
16 26 16 17

170
16

180
106

705
280

LARGE INVERSIONS ARE THOSE GREATER THAN 5 DEGREES F
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Table 2.5 Canadian Micrometeorological Towers.

Location Exposure Levels of Instrumentation, i

Vancouver Top of Bridge 80

Calgary Urban 5, 60, 90

Edmonton Urban

Primrose Lake Hilly Rural U5

Whiteshell Rural 6, 25, 60

Winnipeg C.B.C. Rural 10, 62, 121;, 186, 250

Chalk River Rural Valley 60

Hamilton Urban 60

Ottawa Suburban 6, 60

Sarnia(Courtright) Rural 90

Sarnia (ORE) Rural 6, 60

Totonto C.B.C. Urban

Toronto (Met. Res) Rural 6, So
Toronto (Mimico) Suburban 10, 90

Windsor Rural 30

Montreal (Bot.Gdn)Suburban 6, 60

Montreal C.B.C. Top of Mt. Royal

Glace Bay Rural 10,52,72,105
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TABLE 3-1

Percentage Frequencies of Air Masses affecting Winnipeg in July.

(After Bryson, Method 1)

Air Mass

Pacific Air

U.S. Air (mainly Pacific)

Arctic

Hudson's Bay

% Frequency

U5

32

12

b

Total 93%

TABLE 3.2

Percentage Frequencies of Air Masses affecting Winnipeg in July.

(After Bryson-Scheme 2)

Air Mass Frequency Trajectory

N. Rockies Pacific

Canadian Rockies Pacific

Yukon Pacific

Maritime Tropical

Eastern Arctic

39

2b

15

15

6

Crosses Rockies in Montana
& through Wyoming gap.

Crosses Rockies into Alberta,
especially Edmonton-Calgary
area.

Crosses Cordillera through the
Liard Gap.

North from Gulf of Mexico.

Develops over Canadian Arctic
Archipelago.

Total 99%



Figure 3.1

Prairie Provinces - Western Ontairio Low

(from Sands, 1966)
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Figure 3.2

Oblong Low over Eastern Canada

(from Sands 1966)
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Figure 3*3

Short Wave Cyclonic Impulse over the Great Plains

(from Sands 1966)
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Figure 3.1|

Central or Eastern U.S.A. Meridional Trough

(from Sands 1966)
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Figure 3.5

Minnesota - Dakota's Tilted Trough

(from Sands 1966)
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Figure 3.6

Westerly Flow - Northern U.S.A.

(from Sands 1966)
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Figure 3»7

Alberta - Saskatchewan - Manitoba Low

(from Sands 1966)



Figure 3.8

Alberta Low - Montana - Dakotas

(from Sands 1 966)
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Surface Ridge East of Rockies

(from Sands 1966)
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Figure 3.11

Surface Ridge from Central Canada extending into Southern Plains

(from Sands 1966)



120

100

80

60

40

20

0

■20

40

60

17

Figure 3-12

IUAL VARIATION OF MEAN AND EXTREME TEMPERATURE

WINNIPEG 1872 - 1971
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Table 3-3

ANNUAL METEOROLOGICAL SUMMARY
for

WINNIPEG, MANITOBA

MONTHLY AND ANNUAL AVERAGES AND EXTREMES OF RECORD 1872 - 1971

MONTH

TEMPERATURE MEAN RELATIV
HUMIDITY

E

3
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2
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< 3

51
2

it1 o
3

1!
P

<
UJ
>•

UJ
H 3E
Z) D
-J 3

S z
«3

a:
<
UJ
>-

H *■.
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<
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JS
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<
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>-

0000 0600 1200 1800

JAN

FEB

MAR

APR
MAY

JUN

JUL

AUG

SEPT

OCT
NOV

DEC

7.9
13.3
26.8
47.5
62.7
72.8
78.6
77.0
65.2
53.5
31.1
15.4

- 9.8
- 6.0

8.0
28.5
39.4
50.6
56.3
54.0
43.9
34.0
17.0

- 0.7

- 1.0
3.7

17.4
38.0
51.1
61.7
67.5
65.5
54.6
43.8
24.1
7.4

46
53
74
93

100
101
108
105
99
86
71
53

1942
1958
1946
1952
1934
1900
1936
1949
1929
1922
1903
1939

-48
-49
-38
-18

11
21
35
30
17

- 5
-34
-54

1877
1966
1880
1932
1907
1888
1939
1910
1899
1936
1875
1879

13.0
22.9
34.9
49.0
60.1
68.5
75.5
70.8
62.2
55.1
34.4
25.9

1944
1878
1878
1915
1922
1910
1936
1961
1948
1963
1923
1877

-16.5
-14.9

3.1
26.9
39.9
54.2
59.7
59.4
46.4
32.6
6.9

-14.7

1875
1875
1899
1893
1907
1969
1884
1890
1965
1887
1896
1879

79
82
81
78
65
70
76
75
76
74
81
82

79
85
86
82
75
77
83
85
82
82
85
80

75
79
77
61
45
48
55
53
56
59
73
79

83
78
76
57
42
48
50
49
56
60
77
79

YEAR 46.0 26.3 36.2 108 1936 -54 1879 41.6 1931 28.9
'•

1883 77 82 63 63

19U - 1970 1872 - 1971

MONTH
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JAN
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MAY
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JUL

AUG
SEPT

OCT

NOV

DEC

2044
1730
1469
808
437
144
42
74

328
656

1224
1784

.01

.03

.24
1.00
2.15
3.16
3.16
2.90
2.07
1.15

.28

.03

9.8
7.8
8.3
4.7
1.0

.1
2.2
8.4
9.4

.93

.75
1.03
1.47
2.25
3.16
3.16
2.90
2.07
1.37
1.07
.90

3.36
3.54
3.00
5.64
6.38

10.07
7.77
7.11
6.15
5.67
3.55
3.99

1916
1881
1904
3896
1911
1901
1953
1876
1872
1949
1955
1909

.u

.10

.06

.08

.03

.13

.53

.13

.05

.21

.06

.10

1961
1903
1939
1949
L917
1961
L875
L915
L948
L920
L939
L892

33.6
35.4
30.0
17.5
12.8

•5

7.2
15.2
31.6
39.9

1916
1881
1904
1872
L931
1875

L872
1919
1955
1909

12.4
12.1
12.9
14.2
13.8
12.0
10.3
10.8
11.8
12.8
13.4
12.4

NW
s

3,NW
N

3VRL
S
S
s
3
S
s
s

101.0
133.3
166.8
206.9
243.9
248.0
310.1
269.8
180.7
152.9
81.7
80.6

YEAR LC740 16.18 51.7 21.06 28.48 1962 12.63 L961 104.8 L909 12.4 s 2175.7

This Summary shows new records revised by computer.



TABLE 3.It

Percent Frequency of Occurrence of Minimum Temperatures <-10°F.
Winnipeg, 1951-60.

Temperature Nov. Dec. Jan. Feb. March April Winter

-10°F. or lower U.o 23-5 U7.1 35.7 1U.8 0.3 25.1

-15°F. or lower 1.3 15.8 35.8 23.7 7.U - 16.6

-20°F. or lower 0.7 8.U 2U.5 13. h 3.2 - 9.9

-25°F. or lower 0.3 3.9 11.9 8.U 0.6 - 5.0

-30°F. or lower - 0.6 3.2 2.5 - - 1.2

-35°F. or lower — — 0.6 - - - 0.1

Source Hagglund (1961;)
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TABLE 3.5

Heating Degree Days Below 65°F. and Extremes

Month Degree Days
30 Year Mean

Winnipeg 1 931 -

Extreme High
187U-1963

1960

Year Extreme Low
187U-1963

Year

Sept. 322 502 1918 128 191*8

Oct. 683 IOII4 1919 308 1963

Nov. 1251 1758 1896 926 1923

Dec. 1757 2U51 1879 1215 1877

Jan. 2008 2510 1875 1611 191*1*

Feb. 1719 2292 1936 1179 1878

March 1U65 1950 1899 936 1878

April 813 1160 1893 509 1915

May- U05 788 1907 186 1922

June 1U7 1*01 1902 36 1956

July 38 160 1881* 2 1935

Aug. 71 191 1885 12 1961

Source Labelle (1966).
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Table 3.6

Winnipeg Int. (A)
Mean Wind Direction and Speed 1955 - 1966

Percentage Frequency
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Yr.

N 8 9 11 13 10 9 7 8 8 9 8 8 9
NNE U 6 6 10 10 9 6 6 5 c 5 6 6
NE 3 3 U 6 8 8 5 6 5 3 U U 5
ENE 1 1 1 2 3 2 2 3 2 1 2 2 2
E 1 1 3 3 U 3 3 3 2 2 2 2 2
ESE 2 1 3 3 u 3 3 3 3 2 2 2 3
SE U 3 5 6 7 7 5 8 6 5 u u 5
SSE 6 7 9 6 9 9 7 8 7 8 7 7 8
S 1U 18 1U 12 10 1U 1U 12 15 18 16 18 15
SSW 5 5 u 5 U 5 6 5 6 6 6 5 5
SW U U 3 U 5 5 5 U 5 U U 3 U
WSW 3 2 2 3 3 3 U U 5 3 3 2 3
W 9 7 5 U U 6 8 6 8 7 7 8 7
WNW 9 8 6 U u U 7 6 6 6 7 8 6
NW 17 15 1U 9 7 7 10 9 9 11 13 12 11
NNW 9 9 9 9 7 5 7 7 7 9 9 8 8
Calm 1 1 1 1 1 1 1 2 1 1 1 1 1

Average Wind Speed in Miles Per Hour

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Yr.
N 12. h 12.3 16.0 15-7 1U.3 11.9 9.6 11.9 12.6 12.7 1U - 7 1k.3 13-2
NNE 11.7 10.3 12.2 15.1 1li.9 12.6 9.8 10.5 11.8 12.3 13-7 11.8 12.2
NE 9.5 7-6 8.6 10.3 11.3 10.0 8.1 9.1 9.2 10.0 10.5 10.2 9-5
ENE 7.6 7-3 9.5 11.0 10.8 8.U 7.7 10.0 10.1 9.1 8.5 8.8 9.1
E 8.0 8.U 11 .3 12.6 11 .I4. 9.3 8.3 9.8 9.8 8.9 9.1 9.1 9.7
ESE 10.2 10.5 11.5 13.8 12.1 11. h 8.8 10.9 10.8 10.9 11.1 11.2 11.1
SE 10.8 10.8 12.0 13-0 11.1 11.8 10.0 9-9 10.1 11.8 10.3 11.1; 11.1
SSE 12.9 12.6 1U.9 lU.ll 1U-1 13.7 11.8 11.8 12.9 1U.1 12.7 13.5 13.3
s 15.1 15.5 15.U 15.3 15.7 13.U 11-5 12.1 13.U 1U-2 1U-9 1U-7 1U.3
SSW 10.8 11.7 11.9 13.3 13.7 11-U 10.5 10.8 11.8 12.1 11.5 10.8 11.7
SW 9.2 7-7 8.9 12.2 11.6 10.U 9.3 8.7 9.9 10.7 10.1 8.0 9-7
WSW 10.1 8.6 9.3 12.8 13.2 11.2 10.5 9.8 11 .0 11 .0 10.U 8.U 10.5
w 10.9 9.6 9.U 12.7 13.3 11.U 10.3 10.U 10.7 11.U 11.U 10.U 11.0
WNW 11.2 10.8 12.u 13.6 16.u 11.6 11.0 12.2 12.6 12.6 13-9 11-3 12-5
NW 13.9 1U.1 13.3 16.0 16.2 1U.1 12.2 12.3 13.7 15.1 16.3 1U-3 1U.3
NNW 15.2 1U.8 1U-U 16.7 17.1 13.7 11.2 11.6 13.5 15.U 17.8 15.0 1U-7
AH Directions^ u>8 12.0 10.3 10.8 11.8 12.8 13.U 12.U 12.U



Figure 3.13

Wind Roses Winnipeg Intl.

22

1 95 5 - 6 6



10YEARRUNNINGMEANOFSUMMERTEMPERATURES MEANSUMMERTEMPERATURES(JUNE,JULY,AUGUST)
UJ
5

t—

< a.
%

u3
H Z <

UJ
2 o z z z D

tr

FigureVariationofWinnipegSummerTemperatures1872-1971
no



Figure3.15VariationofWinnipegWinterTemperatures1872-1971
ro ■P-



TABLE 3-7

Mean Temperatures in Winnipeg for Different Averaging Periods.

Averaging Period Annual Summer Winter
Mean Mean Mean

1931 - i960 36.5 65-3 1*.3

191*1 - 1970 36.2 61*. 9 3.1*

1962 - 1971 35-2 61*.3 1.1*

1872 - 1971 3E>.1 - -

Sampling Period 3k.9 65.0 2.1*

(Oct. 69 - Dec. 71)



TABLE 3.8

Mean Daily Temperatures by Months Winnipeg International

versus Mean Daily Temperature during the Sampling Period.

Month Mean Temp. Mean Temp. Mean Temp. Std. Devn. Std. Devn.

1931-60 191+1-70 Oct. 69 -

Dec. 71
1931-60 1881-60

Jan. 0.1 -1.0 -6.2 7.1+ 7.6

Feb. i+.l 3.7 5-0 7.1 6.8

March 17.7 17-1+ 111. 2 6.1 6.5

April 38.0 38.0 36.2 1+.7 1+.9

May 52.ii 51.1 1|9.5 3.5 3.9

June 61.7 61.7 61+. 8 -.2.9 3.0

July 68.3 67.5 65.2 2.1+ 2.6

Aug. 66.0 65.5 65-9 2.5 2.7

Sept. 55.1 51+.6 55.6 3.0 3.0

Oct. 1+3.2 1+3.8 ill.2 1+.3 1+.1+

Nov. 23.3 21+ .X 23.8 1+.8 1+.6

Dec. 8.7 7.1+ 6.5 5.8 6.5

Annual 36.5 36.2 31+ - 9 1.8
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Table 3-9

ANNUAL METEOROLOGICAL SUMMARY
(or

WINNIPEG, MANITOBA

DATA FOR YEAR 196?

TEMPERATURE (*F) «/> MEAN RELATIVE HUMIDITY

MEAN EXTREME < £O Jj
(X)

MONTH 2
D
2
X

2

2
3

2;
Z

2

Z

< O \
UJ a x
JlL<

2

3
3
3
X
<

UJ
H
<
O

3
3
3
Z

3

UJ
H
<
O

UJ
UJ 5on u.
a

Ul

0000

CsT

0600

CsT

1200

C ST

1800

C ST

JAN

FEB

MAR

APR

MAY

JUN

JUL

AUG

SEPT

OCT

NOV

DEC

2.5
16.3
23.1
51.3
63.0
65.7
75.5
61.2
65.7
13.0
31.1
20.9

-17.1
-2.1
2.1

30.8
38.7
12.7
55.0
57.9
11.0
29.9
18.0
6.5

-7.5
7.0

12.6
12.6
50.9
51.2
65.3
69.6
51.9
36.5
26.1
13.7

28.1
33.8
36.7
69.7
90.9
80.0
93.8
97.6
81.8
56.3
58.0
17.3

15
25
22

H
26

9
12
22
H

3
6
l

-35.8
-35.0
-11.5

0.1
21.7
29.1
11.7
13.9
26.9
16.6
-2.1

-17.3

26
3

29
2

20
13

2
31
30
21
20
23

2250
1625
1616

666
115
318

59
20

321
877

1159
15PI

83
85
82
77
71
76
85
79
85
86
87
86

83
85
81
83
81
82
87
88
91
87
87
87

80
82
78
55
52
56
61
62
66
72
75
82

80
81
77
53
50
51
63
59
70
77
81
81

YEAR 15.1 25.5 35.5 97.6
Aug.
22 -35.8

Jan.
26 109I3 82 85 69 69

PRECIPITATION (INS) GREATEST RAINFALL GREATEST SNOWFALL

MONTH RAIN¬
FALL

SNOW¬
FALL

TOTAL
PRECIP

6 HRS DATE

*

24 HRS DATE 6 HRS DATE

*

24 HRS DATE

JAN

FEB

MAR

APR

MAY

JUN

JUL

AUG
SEPT

OCT
NOV

DEC

TR
ra
TR

1.00
3.02
1.12
3.99
2.25
2.10
.81
.01

Tr.

21.1
1.3
1.3

TR
IR
.1

2.7
1.6

10.3

1.87
.31
.39

1.00
3.02
1.13
3.99
2.25
2.10
1.07

►37
.71

TR
TR
TR

.•32

.60

.93

.70

.52

.66

.27

.01
Tr.

11,15,2
23
31
26
31
27
26
13
1
3

23
30,31

' TR
TR
TR

.18
1.18
1.26
1.92

.59
1.05
.U
.01
Tr.

•1A5,2
23
31
26
31
27
26
29
1
3

23
30,31

J 1.6
.1

1.0
TR
TR
.1

1.0
1.-1
1.2

16,22
LI,18,21

7

^'316,19
12

21
23

8

3.5
.8

1.9
TR
TR
.1

1.0
1.1
2.5

15
18

7
1,3

16,19
12

21
23

8

YEAR 17.63 17.7 21.57 .93 JUD*

27
1.92 July

26
1.6 Jan.

16,22
3.5 Jan.

15

NOTE: The following units are used throughout this summary

Temperature: Degrees Fahrenheit
Degree Day( Deference of Daily Moan Temperatures from 6TF
Rolotivo Humidity: Porcontago
Precipitation: Inches — (Snowfall is reduced to its "Water Content" by

melting then added to rainfall to obtain "Total
Precipitation"*)

*
Cliraatologlcal Day - not any 21 hour p«rl<

Wind Speed: Miles per hour

Wind Direction: Direction (true north) from which the wind is blowing

Barometric Pressure: Millibars end Tenths of Millibars

Sunshine: Hours end Tenths of Hours of Bright Sunshine



Table 3.10

ANNUAL METEOROLOGICAL SUMMARY
for

WINNIPEG, MANITOBA

DATA FOR YEAR 1969

SUNSHINE WIND

Z v>

l/>
j

MAX FOR 1 MIN HIGHEST GUST

MONTH
O £C

5iOC -1-
ZD Z
o -

Z 00
£30 i
or °-
UJ u.
a. O

281
u. x
O K Z

o * ^
Z

|a
0
z

0 0
< uj
or lu
uj a.
> ««
<

— h
< u
> uj
uj a:

£3

DIRECTION
AND

SPEED
DATE

DIRECTION
AND

SPEED
DATE

JAN

FEB

MAR

APR

MAY

JUN

JUL

AUG

SEPT

OCT

NOV

DEC

92.5
119.6
200.6
2?2.6
288.lt
263.6
298.1
30l.lt
173.8
79.3
87.9
71.2

31^6
12.5
51.5
66.1
60.1
53.9
60.5
67.9
15»8
23.7
32.2
28.1

11
6
3
1
1
1
1
0
2

10
7

13

101.0
133.3
166.8
206.9
213.9
218.0
310.1
269.8
180.7
152.9
81.7
80.6

12.0
9.5

11.0
12.2
11.8
10.7
8.9

11.2
12.2
11.3
11.5
10.6

s,

NW
S
N
S
N
N
W
W

NW
W
NW
s

NW 30
<fW 32 ,SE32
N 30
NE 29
N 28
NE 33
NE 23
W 37
s 31
SE 26
NW 32
s 27

21
10,11

7
26
26
25
1

13
19
3

11
15

NNW 39
NW 12
N 39
S 12
NNW 66
NNE H
NNW 37
WNW 55
s 11
NW 37

NW 12,S12
JW 37

21
10

7
19
26

1
23
13

1, 19
7

Ll, 21
2

YEAR 2252.0 50.3 59 2175.7 11 .1 s w 37 Aug 13 NNW 66 May 26

BAROMETRIC PRESSURE (mb)*

MONTH
STATION LEVEL PRESSURE SEA LEVEL PRESSURE

MEAN MAX DATE MIN DATE NORMAL MEAN MAX DATE MIN DATE NORMAL

JAN

FEB
MAR

APR
MAY

JUN

JUL
AUG

SEPT

OCT
NOV

DEC

9S1.2
992.2
990.5
986.3
981.5
981.5
981.8
961.1
986.5
966.2
985.7
986.7

1001.6
1001.0
1005.3

997.1
999.3
996.3
991.6
993.9
999.9

1005.6
1007.1
1001.0

10
20
29
23
20

8
20
31

8
12
26
19

968.1
966.8
971.5
971.8
969.1
958.9
971.1
963.8
970.6
965.6
971.8
972.1

8
10
22
20
28
26
26
13
11
10

S

989.6
989.7
987.7
986.8
985.3
983.2
981.7
985.2
987.0
985.9
986.5
987.5

1023.0
1023.1
1021.6
1015.8
1013.8
1010.1
1013.6
1010.0
1015.5
1016.1
1015.9
1017.6

1037.3
1035.6
1037.1
1027.2
L029.1
1025.8
1023.6
1023.1
1029.5
1036.0
LO38.6
1032.5

10
20
29
23
20

8
20
31

8
12
26
19

998.5
996.8

1003.9
1000.1

997.1
987.1
999.6
991.1
998.6
991.5

1001.6
1002.1

8
10
22
20
28
26
26
13
11
10

S

1021
1021
1018
1016
1015
1012
1013
1011
1011
1015
1016
1019

YEAR 986.5 1007.1 Not.
26

958.9 986.6 1016.1 1038.6 Nor,
26

987.1 Jun«
26

1016

* 1 Millibar - 0*02953 Inch.. of marc wry / 33*564 Millibar. - 1 inch of ir•arcury



Table 3-11

ANNUAL METEOROLOGICAL SUMMARY
for

WINNIPEG, MANITOBA

MONTH

DATA FOR YEAR 1970

TEMPERATURE (*F)

MEAN

2
D
2
X
<
2

2
Z)
2
Z

2

Z

J52< O \
uj a: x
2 u_ <

2

EXTREME

2
D
2
x
<
2

2
3
2
Z

2

<
O

< 9

Q «n

iS

MEAN RELATIVE HUMIDITY
(7.)

0000

C ST

0600

C ST

1200

C ST

1800

C ST

JAN

FEB

MAR

APR

MAY

JUN

JUL

AUG

SEPT

OCT

NOV

DEC

5.3
14.1
20.4
41.8
59.4
78.0
79.8
79.4
66.3
52.1
30.7
9.9

-13.1
- 8.4
- 3.4
27.3
38.1
53.9
57.9
52.5
43.8
33.4
16.2

- 8.1

- 3.9
2.9
8.5

34.6
48.8
66.0
68.9
66.0
55.1
42.8
23.5
0.9

29.3
40.4
35.8
57.9
87.8
96.8
93.1
96.0
89.5
68.4
52.9
32.2

30
21
21
25
17

8
11
13

5
5
5
1

-36.5
-26.8
-23.7
- 6.7

22.2
40.1
46.0
38.8
28.8
19.9

-10.0
-29.2

19
3
9
1
5

19
4

31
27
15
28
20

2139
1741
1747

906
501

56
28
76

323
684

1239
1985

79
78
80
82
79
77
78
73
83
78
85
81

80
79
82
84
85
82
83
84
88
84
85
79

75
71
77
71
59
58
58
49
63
66
78
77

77
76
76
73
59
55
57
46
64
67
82
79

YEAR 44-8 24.2 34.5 96.8
June

8 -36.5
Jen ■

19 11425 79 83 67 68

PRECIPITATION (INS) GREATEST RAINFALL GREATEST SNOWFALL

MONTH RAIN¬ SNOW- TOTAL 6 HRS DATE 24 HRS DATE 6 HRS DATE 24 HRS DATE
FALL FALL PRECIP

JAN Tr. 12.7 .90 Tr. 24 Tr. 24 2.8 14 4.1 14
FEB 6.5 .59 1.9 17 2.1 17
MAR Tr. 12.0 1.08 Tr. 2, 3 Tr. 2, 3 4.9 3 6.2 3
APR .72 13.8 2.57 .22 15 .34 15 3.0 19 4.9 20
MAY 3.39 .2 3.41 .80 24 1.27 24 .2 10 .2 10
JUN 1.99 1.99 .40 10 .40 10
JUL 2.74 2.74 .54 14 1.28 14
AUG 2.95 2.95 1.17 29 2.20 29
SEPT 4.41 4.41 2.01 20 2.01 20
OCT .88 1.7 1.05 .32 27 .42 27 1.0 31 1.0 31
NOV .56 6.6 1.05 .18 1 .42 1 1.5 24 2.4 17
DEC .10 10.9 .92 .08 1 .08 1 1.9 1 2.5 1

YEAR
Sept. Aug. Mar. Mar.

17.74 64.4 23.66 2.01 20 2.20 29 4.9 3
a

6.2 3

NOTE: The following units or© used throughout this summary

Temperoture: Degrees Fahrenheit Wind Speed: Miles per hour
Degree Day: Diffaranca of Daily Mean Temperatures from 65*F

Wind Dir h the wind is blowing
Re lati ve Hum

ection: Uirection (trui north; trom whic
dity: Percentage

Pracipitotion Inches — (Snowfall is reduced to Its "Water Content" by
Barome tr ic Pressure : Millibars and Tenths of K i 1 libors

melting then added to rainfall to obto in "Total
: Hours ondPrec ipitation

Sunshine Tenths of Hours of Bright Sunshine



Table 3.12

ANNUAL METEOROLOGICAL SUMMARY
for

WINNIPEG, MANITOBA

DATA FOR YEAR 1970

SUNSHINE WIND

«/>
lu t g

MAX FOR 1 MIN HIGHEST GUST

MONTH
o a

5°
tz J-

Z
o -

h 2
z
uj gu £a q-
uj u_
q. o

°Si
n i i/i

o i- z
• * d

o * *>
z

<
s
oc
o
z

O a
< uj
qc uj
uj q_
> u)
<

d h
< u
> uj
uj a:

£5

DIRECTION
AND

SPEED

DATE
DIRECTION

AND
SPEED

DATE

JAN

FEB

MAR

APR

MAY

JUN

JUL

AUG

SEPT

OCT

NOV

DEC

103.9
131.3
217.4.
140.5
205.4
302.0
318.7
343.9
166.9
149.3
70.3

106.1

40.8
46.6
59.1
34.0
43.0
61.8
64.7
76.7
44.0
44.7
25.8
41.9

8
1
2
7
4
1
0
0
1
8

15
7

101.0
133.3
166.8
206.9
243.9
248.0
310.1
269.8
180.7
152.9
81.7
80.6

10.3
11.9
10.2
13.2
12.6
10.7
10.7
10.1
10.7
12.7
10.9
12.1

w
s
s
s
s
s
s
s
s
s
N
s

S 27
N,SSE 34
N,NNE 26
WNW 35
NW 33
NW 28
NW 30
S 30
W 26
NW 32
S 35
WNW 35

23
1, 25

22
8

25
3
7

17
21

2
24

5

3 35.NNE35
3SE 45
3,N 33
WNW 62
WWW 47
WNW 40
3SW 53
3 42
W 55
ww 45
3 54
WW 47

23,28
25

16,22
8

25
23
25
17
20

2
24

5

YEAR 2260.7 50.5 54 2175.7 11.3 s
WNW 35

S '* 35

ipr. 8
Dec. 5
Wov. 24

WNW 62 Upr. 8

BAROMETR IC PRESSURE (mb)"

MONTH
STATION LEVEL PRESSURE SEA LEVEL PRESSURE

MEAN MAX DATE MIN DATE NORMAL MEAN MAX DATE MIN DATE NORMAL

JAN

FEB

MAR

APR

MAY

JUN

JUL

AUG

SEPT
OCT

NOV

DEC

988.7
989.2
991.1
981.7
987.1
982.5
983.2
984.0
982.5
983.3
988.3
986.1

1005.1
1004.8
1000.7
997.4

1003.6
994.5
996.7
995.8
998.4
998.8

1007.4
1004.3

20
25
19
18

5
3

20
31
14
15
14

5,6

967.9
963.5
976.5
960.8
968.2
963.5
969.4
970.4
962.9
964.8
952.9
962.2

31
1
3
8

17
28
24
17
21

6
25

1

989.6
989.7
987.7
986.8
985.3
983.2
984.7
985.2
987.0
985.9
986.5
987.5

1020.5
1020.6
1022.1
1011.2
1016.2
1011.1
1012.0
1012.7
1011.5
1012.8
1018.7
1018.3

1038.4
1036.4
1031.5
1027.5
1033.7
1023.5
1026.0
1025.2
1028.3
1029.1
1038.3
1036.3

20
25
19
18

5
3

20
31
14
15
14

5,6

998.1
993.7

1006.4
989.4
996.4
991.1
997.6
998.4
991.1
993.4
982.4
991.3

31
1
3
8

17
28
24
17
21
6

25
1

1021
1021
1018
1016
1015
1012
1013
1014
1014
1015
1016
1019

YEAR 985.6 1007.4
Nov.

14 952.9
Nov.

25 986.6 1015 .6 1038.4
Jan.

20 982.4
Nov.

25 1016

* 1 Millibar «= 0.02953 inches of morcury / 33.864 Milliba rs « 1 inch of marcury
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Table 3.13

ANNUAL ME T FOROLOGICAL SUMMARY
for

WINNIPEG, MANITOBA

DATA FOR YEAR 1971

TEMPERATURE (*F)
GO MEAN RELATIVE HUMIDITY

MEAN EXTREME <
Q

(%)

MONTH 5
ID
5
x
<
2s

5
ID
5

Z

5

z

5 2 S< o
"J a x
2 u_ <

5

2
ID
2

X
<
2

uj
t—
<

'O

2
3
2
Z

2

uj

t-
<
O

uj ^
W

Oa "
°

w
0000

(5T

0600

CST

1200

CST

1800

CST

JAN

FEB

MAR

APR

MAY

JUN

JUL

AUG

SEPT

OCT

NOV

DEC

0.0
16.8
29.3
47.6
64.7
74.5
72.6
78.1
67.8
52.6
28.1
13.4

-16.9
- 2.8
10.4
28.0
35.6
52.6
50.4
53.4
44.1
34.1
15.7

- 4.2

- 8.5
7.0

19.9
37.8
50.2
63.6
61.5
65.8
56.0
43.4
21.9
4.6

26
39
42
68
81
89
87
93
87
67
40
33

21
16
30
15

9 & 28
3

24
15

2
18

9
31

-33
-27
-10

2
26
35
40
38
28
14

-11
-22

15
2 & 3

1
3 6. 4

11
1

17 & 2<
2

21
31

29 & 3(
26

2282
1623
1392

809
450

83
119

65
279
664

1286
1870

74
78
83
76
68
79
84
75
80
87
86
77

73
81
85
82
74
84
87
86
86
90
87
80

70
77
78
65
43
60
61

55
53
72
85
77

72
78
79
63
41
58
57
48
56
75
85

78

YEAR 45.5 25.0 35.3 93
Aug.

15 -33
Jan.

15 10922 79 83 66 66

PRECIPITATION (INS) GREATEST RAINFALL GREATEST SNOWFALL

MONTH RAIN¬
FALL

SNOW¬
FALL

TOTAL
PRECIP

6 HRS DATE 24 HRS DATE 6 HRS DATE 24 HRS DATE

JAN

FEB

MAR

APR

MAY

JUN

JUL

AUG

SEPT

OCT

NOV

DEC

.01

.29
1.77
1.85
2.99
4.53

.67
1.96
1.65

.21

.01

6.0
2.5

14.5
6.4

12.0
7.4
2.8

.42

.18
1.72
2.37
1.85
2.99
4.53

.67
1.96
2.84

.88

.23

.01

.14

.85

.85

.66

.96

.40

.60

.29

.18

.01

16
14
18
22

5
7

16
12

2
14
23

.01

.14
1.18
1.08

.86

.96

.45

.75

.61

.18

.01

16
14
18
22

5
7

16
5
2

14
23

.7

.5
2.6
1.8

4.4
3.3
1.0

13
10
14
13

30
4

20

2.

5.
1.

9.
3.
1.

2
8
0
9

7
3
0

13
10
14

1

30
4

20

YEAR 15.94 51.6 20.64 .96
July

7 1.18
April

18 4.4
October

30 9. 7
October

30

NOTE: The following units ore used throughout this summary

Temperoture: Degrees Fahrenheit Wind Spe ed : Mi les per hour

Degrrt Day: Difference of Daily Mean Temperatures from 65^F
Relative Humidity: Percentage
Prec ipitation: Inches - (Snowfall is reduced to its "Water Content" by

melting then added to roinfall to obtain "Totol
Prec ipitation".)

Wind Direction: Direction (true north) from which the wind is

Barometric Pressure: Millibars and Tenths of Millibars

Sunshine: Hours and Tenths of Hours of Bright Sunshine

blo •ring



Table 3.11*

ANNUAL METEOROLOGICAL SUMMARY
for

WINNIPEG, MANITOBA

DATA FOR YEAR 1971

SUNSHINE WIND

MONTH

z
o a

a x
13 z
o -

*
2

sg
uj u.
Q- O

2PLL I 1/1

O b Z
• * 13

O * ^
z

<
3
a:
o
z

UJ
o a
< UJ
or uj
UJ Ol
> ">
<

± O

d h-
< U
> UJ
uj a:

MAX FOR I MIN

DIRECTION
AND

SPEED
DATE

HIGHEST GUST

DIRECTION
AND

SPEED
DATE

-JAN

FEB

MAR

APR

MAY

JUN

JUL

AUG

SEPT

OCT

NOV

DEC

149.2
141.0
140.5
209.3
326.7
257.3
309.8
314.2
187.0
117.5
74.3
79.9

55.8
50.1
38.2
50.7
68.5
52.6
62.9
70.1
49.3
35.2
27.2
31.5

2
1
6
2
3
0
0
0
2
9
8
9

101.0
133.3
166.8
206.9
243.9
248.0
310.1
269.8
180.7
152.9
81.7
80.6

10.9
10.8
10.5
13.1
11.6
8.5

10.1
9.4
9.7

11.3
10.2
11.9

WNW
S

NW

S
NNE
NNE
NNW
S
S
s
w
s

S35, SSE35
NW 35
NW 36
NNW 34
S
SE

NW

sw
s

31
23
34
27
24

NNW 30
S
NW

30
26

19, 20
27
31

1
28

9
25
15
25
30
22
23

s 49 19
s 44 13

S41, NW41 3, 31
w 50 11
NW 46 15
SSE 39 26
SE 57 7
S 45 15
WNW 36 12
s 60 18
s 48 22
s 39 9

Oct.
s 60 18YEAR 2306.7 51.5 42 2175.7 10.7 NW 36

March
31

BAROMETRIC PRESSURE (mb)*

STATION LEVEL PRESSURE SEA LEVEL PRESSURE
MUN I H

MEAN MAX DATE MIN DATE NORMAL MEAN MAX DATE MIN DATE NORMAL

JAN 989.0 1010.5 15 965.5 21 989.6 1020.6 1043.6 15 995.5 21 1021
FEB 985.1 1004.2 12 961.6 25 989.7 1015.9 1036.1 12 990.7 25 1021
MAR 986.0 1003.7 2 967.5 14 987.7 1016.2 1035.3 2 996.7 14 1018
APR 986.3 1004.5 4 961.6 16 986.8 1016.1 1035.3 4 989.9 16 1016
MAY 986.1 1003.7 11 969.3 17 985.3 1015.1 1033.6 11 997.8 17 1015
JUN 982.6 994.6 8 969.5 5 983.2 1011.3 1023.7 8 997.5 5 1012
JUL 982.9 994.6 10 964.9 25 984.7 1012.3 1023.6 10 992.7 25 1013
AUG 985.7 996.9 30 972.6 12 985.2 1014.5 1026.2 30 L000.8 12 1014
SEPT 983.2 1003.1 17 968.7 13 987.0 1012.2 1033.0 17 997.2 13 1014
OCT 983.0 1007.4 29 960.2 31 985.9 1012.5 1038.3 29 989.4 30 1015
NOV 985.9 1003.2 7 961.1 5 986.5 1015.9 1034.4 7 990.2 5 1016
DEC 986.6 1005.7 21 965.9 31 987.5 1017.5 1038.1 21 995.9 31 1019

YEAR
Jan. Oct. J an. Oct.

985.2 1010.5 15 960.2 31 986.6 1015.0 1043.6 15 989.4 30 1016

* I Millibar = 0.02953 inchas of marcury / 33.864 Millibars = 1 inch of marcury



id

TABLE l+.l

Error Analysis of the Temperature System

Error Type Standard Deviation

Differential Mode Absolute Mode

1. Radiation Shield Negligible

2. Calibration Error of

Temperature Sensor _+0.0l+
3. Leadwire Errors +0.02

!+• Non-linearity of the
Linear Bridge Negligible

5. Errors due to line voltage
variations +0.01

6. Errors due to temperature
variations on Linear Bridge +0.003

7. Digital Voltmeter errors +0.02

8. Adjustment and resolution errors
at the Linear Bridge due to
potentiometers +0.02

9. Radiation stem conduction and
time constant Negligible

+0.1

+0.01+

+0.02

+0.02

+0.01

+0.023

+0.02

+0.02

+0.1

Total Error Std. Devn. +0.033 +0.181+



Table1*.2

WinnipegC.B.C.Tower,DetailsofSamplingPeriods Period1,
Oct.1969-Dec1971

Period2,
Oct.1969-June

1972

Operational

Potential

%Time

Operational
Potential

%Time

Hours

Hours

inOperation

Hours

Hours

inOperation

Jan

1392

11*88

93-3

2109

2232

91*.1*

Feb

1239

131*1*

92.1

1931*

201*0

91*.8

Mar

1330

11*88

90.7

2091*

2232

93.8

Apr

873

11*1*0

60.6

1390

2160

73.6

May

1382

11*88

92.8

2008

2232

89.9

Jun

11*03

11*1*0

97-1*

2017

2160

93.3

Jul

1323

11*88

91 .3

11*68

1633

98.1

Aug

1187

11*88

79.8

1187

11*88

79.7

Sep

1332

11*1*0

93.8

1332

11*1*0

93.8

Oct

1912

2232

83.6

1912

2232

83.7

Nov

2111*

2160

97.8

2111*

2160

97.8

Dec

1881

2232

81*.2

1881

2232

81*.2

Spring

3603

1*1*16

81.6

3692

6621*

83-9

Summer

3917

1*1*16

88.7

1*672

3281

88.3

Autumn

3378

3832

92.2

3378

3832

92.2

Winter

1*312

3880

76.7''

3921*

6301*

91.0

AllTear

171*12

19728

88.2

21666

21*21*1

89.1*

*=



Plate 1 (top) and 2 (bottom). Tower Instrumentation, C.B.C. Tower



Plate 3 Vertical Air Photograph of the Starbuck Tower Site (circled)
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Plate 6 Vertical Air Phograph of the Starbuck Tower Site (circled)



Figure U.1

Bearings and Distances to Obstructions Close to the C.B.C. Tower

Scale 1" - 2000

I J ,

O *000



Plates 7 (top) and 8 (bottom)
Meteorological Instruments, C.B.C., Starbuck



Figure ij.. 2

Location of Wind Censors on the C.B.C. Tower



Table5.1
PERCENTFREQUENCYOFLAPSERATES

INTHE35-200FOOTLAYERFORTHEMONTHOFJAN1970-1971 ACCORDINGTOLAPSERATEINTERVALANDTIMECFDAYINTERVAL
iTOT{

1%1

1L.
R.1

TIME

OFDAY
IN

HOURS

1BY|
CUM|

t

1CUM|

1INTERVAL|
ro-r1
02-03
C'4-o5
06-07

08-09

10-11
12-13

14-15

16-17

18-19

20-21

22-23

1INTVL1
FREC1
FREC

1FREC1

1>101 15-
<K1

1-
<5|

.8

111

11

13-
<4|

2.5

131

4I

.2

1.21

12.5-
<?t

2.5

2.5

.8

17|
111

.5

1-71

2~

<2.51

9.4

5.1

1171
28i

1.2

12.0|

I1.5-
<?1

4.2

11.1

11.9

1.7

134|
621

2.4

14.4|

11.1-
<1.5|

1.7

.8

.8

4.4

11.9

22.2

17.9

2.5

1.6

1.7

2.5

1801
142!

5.7

110.21

1 .9-
<1.1|

2.t

.8

3.5

3.4

2.6

5.1

2.5

5.9

6.8

5.0

2.5

2.5

1511
193|

3.6

113.8I

1 .5-
<.9|
19.1

20.9

18.5

20.8

23.9

22.2

22.2

30.7

28.2

18.6

17.9

16.9

1300|
493|

21.5

135.4|

1 .1-
< .5I

4.2

6.9

c •3

7 .P

7.9

11.9

5.1

5.1

11.1

8.4

5.9

8.4

11021
5951

7.3

142.7I

11-
< .11

1.7

2.6

2.6

5.2

4.4

3.4

2.5

7.6

11.9

2.5

1.7

2.5

157|
6521

4.0

146.81

1-.5-
<-.11

6.0

3.4

9.7

4.3

4.4

6.8

5.9

4.2

5.1

11.0

7.6

6.7

1881
7401

6.3

153.1|

1-1-
<-.5I

3.4

8.6

7.0

4.3

4.4

2.5

5.1

2.5

5.1

5.0

8.5

166I
806I

4.7

157.9|

1-1.5-
<-!.1

6.9

4.3

4.4

6•

4.4

4.2

5.9

1.7

6.8

4.2

5.9

5.9

171|
877I

5.1

163.01

1-2,r-
<-1.5|

3.4

2.6

2.6

2.6

1 .7

3.4

.8

1.7

5.9

5.9

6.8

5.9

151I
928I

3.6

166.61

1-2.5-
<-21

3.4

3.4

4.4

2.6

3.5

4.2

.8

.8

2.5

2.5

.9

3.3

I38I
966I

2.7

169.31

1-3-
<-2.51

1.7

1.7

5.3

6.9

2.6

.9

1.7

6.7

2.5

4.2

140|
1006I

2.8

172.21

1-3.5-
<-?1

5.2

3.4

4.4

3.4

4.4

1.7

.P

1.7

2.5

3.4

.8

137I
1043I

2.6

174.9|

! -c-
<-9.51

3.4

6.9

1.7

4.?

.8

5.9

.8

.8

2.5

4.2

I37|
1080|

2.6

177.51

1-4.5-
<-^.1

4.3

1.7

.P

2.6

3.5

2.5

2.5

2.5

4.2

5.0

135I
11151

2.5

1PC.1|

I -5-
<-4.5|

2.6

4.3

5.3

3.4

1.7

.8

2.5

1.6

5.1

2.5

135I
11501

2.5

182.61

I -5.5-
<-5I

3.4

1.7

2.6

2.6

.8

5.o

2.5

1.6

1-x24|
1174I

1.7

184.3|

f -6-
<-5.5|

2.6

3.4

.8

.8

1.7

.8

.8

.8

5.Q

2.5

1\?4|
11981

1.7

186.rI

1-7-
<-6|

5.2

6.9

1.7

3.4

7.0

1.7

2.5

5.9

10.1

151I
1249|

3.6

189.7I

1-5-
<-7I

6.r

5.2

7.0

2.6

6.1

2.5

.8

3.3

5.9

2.5

149|
1298|

3.5

193.21

| -Q-
<-81

.e

4.3

4.4

3.4

1.7

1.7

2.5

1.7

2.5

127|
1325|

1.9

195.11

1-n"
<-9|

1.7

.8

.8

3.4

1.7

.8

1.6

.8

3.3

118i
13431

1.2

196.4|

1-2°-
<-19|

9.5

6.0

6.1

6.9

5.3

1.6

1.7

5.0

149|
1392I

3.5

110.C.01

I -59-
<-29|

13921

1lnC.o|

<-50|

13921

1loo.r|

1TCTBYHRS1
115

115

113

115

113

117

117

117

117

118

117

118

11392I

ITOTBYHPSI9.28.28.1'8.28.18.A8.A8.Ae.A8.A8.AS.A



Tableg.2
PERCENTFREQUENCYOFLAPSERATES

INTHE35-APCFOOTLAYERFORTHEMONTHCFJAN1970-1971 ACCCRDINGTOLAPSERATEINTERVALANDTIMECFDAYINTERVAL
1

1fOYi

1ZI

1L.
R.

TIME

OFDAY
IN

HOURS

1BY|
CUM|

X

1CUM|

1INTERVAL

00-01

02-03

04-05

06-07

08-09

10-11
12-13
14-15

16-17

18-19

20-21

22-23

1INTVL|
FREQ1
FREC

1FREC1

1 1>10

11 It

15-
<1C

!|

1A-
<5

11

13-
<A

11

12.5-
<3

.8

111

11

11

12-
<2.5

1I

11

11.5-
<2

5.1

3.4

110|
111

.7

1 .71

11.1-
<1.5

.8

.8

7.6

13.6

19.6

5.1

1.6

2.5

1.6

163I
74|

4.5

15.31

1 .9-
<1.1

2.6

.8

2.6

8.8

5.1

11.1

9.4

5.1

7.6

2.5

1.6

167|
141|

4.8

110.1I

1 .5-
< .9

13.0

15.6

15.9

2n.O

16.8

24.7

29.9

35.8

34.1

19.4

17.0

16.1

1301|
442|

21.6

131.7|

1 .1-
< .5

3.4

6.0

7.9

10.A

7.9

10.2

8.5

10.2

14.5

6.7

7.6

8.4

1119|
5611

8.5

140.31

1-.1-
<.1

6.0

5.2

•P

2.6

2.6

2.5

1.7

2.5

5.9

7.6

3.4

.8

149|
610I

3.5

143.81

1-.5-
<-.1

6.9

7.8

12.3

6.9

9.7

6.8

7.6

6.8

8.5

11.8

9.4

11.8

1124|
734|

8.9

152.7|

1-1.0-
<-.5

7.8

8.6

8.8

5.2

3.5

3.4

7.6

2.5

10.2

8.4

9.4

5.9

1951
829|

6.8

159.51

1-1.5-
<-1.

12.1

6.0

in.6

1.7

2.6

5.1

4.2

2.5

5.1

8.4

6.8

5.9

1831
912I

5.9

165.51

1-7." -
<-l.5

3.4

6.9

6.1

6 •°

6.1

4.2

1.7

3.4

1.7

7.6

9.A

7.6

1761
988|

5.4

!70.9|

1-2.5-
<-2

6.9

5.2

.8

8.6

6.1

5.9

2.5

2.5

3.4

7.6

6.8

7.6

1751
10631

5.3

176.3|

1-3-
<-2.5

5.2

2.6

5.3

5.2

5.3

6.8

2.5

.8

2.5

3.3

8.5

8.4

I66I
1129|

4.7

181.1I

1-3.5-
<-?

8.6

6.9

6.1

5.2

3.5

5.1

.8

1.7

1.6

5.1

4.2

157|
1186I

4.0

185.2I

| -A-
<-3.5

4.3

9.5

5.

1.7

3.5

2.5

.8

.8

4.2

2.5

141I
1227|

2.9

188.11

1-4.5-
<-4.

3.4

5.2

4.4

3.4

3.5

2.5

1.7

2.5

2.5

5.9

141|
1268I

2.9

191.01

1-5-
<-4.5

2.6

2.6

2.6

8.6

5.3

.8

3.3

1.7

3.3

1361
130A|

2.5

193.61

1-5.5-
<-5

4.3

1.7

3.5

2.6

3.4

.8

.8

1.6

!22|
1326I

1.5

195.21

1-6-
<-5.5

.8

.8

3.5

•8

1.7

.8

1101
1336|

.7

195.9|

1-7-
<-6

4.3

4.?

1 .7

5.2

7.0

1.7

.8

5.0

1351
1371|

2.5

158.4|

1-8-
<-7

1.7

2.6

3.5

3.4

1.7

1.7

.8

I16|
1389|

1.2

199.7I

| -Q-
<-P

.8

.8

121
139!|

.1

199.9|

1-in-
<-o

.8

111
13921

1100.0|

\ -20-
<-in

13921

1100.0|

I -5n- t

<-20

13921

1100.01

r 1

<-50

1392I

1mc.oi 11

1 ITCT0YHRS !

115

115

113

115

113

117

117

117

117

lie

117

lie

113921

1 1?TOT 1

BYHRS

6.2

6.2

8.1

8.2

6.1

8.4

8 .4

8 .4

0 .4

8.4

8.4

8.4



Table5-3
PERCENTFREQUENCYOFLAPSERATES

INTHE35-60CFOOTLAYERFORTHEMONTHOFJAN1970-1971 ACCORDINGTOLAPSERATEINTERVALANDTIMECFOAYINTERVAL
1

1TOT1

t1

1L.
R.1

TIME

OFOAY
IN

HOURS

1BYI
CUM|

X

CUM1

IINTERVAL|
c

•

c

o

02-03

04-05

06-07

08-09

10-11
12-13

14-15
*-•

o-

ii

i

18-19

20-21

22-23

1INTVL1
FREC1
FREQ

FREQ1

11 1>101

1 1

15-
<10|

1

1A-
<K1

1

13-
<4|

1

12.5-
<31

1

12-
<2.51

1

11.5-
<21

1

11.1-
<1.5I

2.5

1.7

151

51

.3

.31

1 .R"
<1.11

2.5

1.7

.8

161
111

.A

.71

1 .5-
< .9|
10.4

8.6

5.3

12.1

18.5

23.0

35.8

45.2

28.2

17.7

13.6

11.0

12681
2791

19.2

20.01

1 .1-
< .5I

6.0

7.8

9.7

12.1

9.7

14.5

13.6

17.0

28.2

1A.A

11.9

6.7

1177I
A56I

12.7

32.71

1-.1-
<.11

3.4

5.2

6.1

5.2

2.6

5.9

.8

5.1

A.2

8.A

7.6

A.2

169I
5251

A.9

37.71

1-.5-
<-.11
10.4

11.3

15.0

13.0

12.3

8.5

7.6

5.9

1A.5

15.2

10.2

1A.A

11611
686I

11.5

A9.21

1-l.o-
<-.5|
13.0

12.1

10.6

4.3

7.0

6.8

11.9

8.5

8.5

1A.A

10.2

13.5

11AII
827I

10.1

59.A|

1-1.5-
<-1.1

7.8

7.8

6.1

6.0

3.5

5.1

6.8

3.4

A.2

11.0

13.6

6.7

196I
9231

6.8

66.21

I -2.0-
<-1.51
10.4

6.0

7.0

8.6

8.8

9.4

7.6

8.5

2.5

6.7

11.9

15.2

1120I
10A31

8.6

7A.91

1-2.5-
<-21
1^.4

12.1

11.5

7.8

6.1

5.9

4.2

5.1

3.3

8.5

6.7

1951
11381

6.8

81.7I

1-3-
<-2.51

6.6

9.5

7.0

6.0

6.1

4.2

3.4

2.5

2.5

2.5

5.1

5.9

17AI
12121

5.3

87.0|

1-3.5-
<-3I

5.2

6.9

8.8

8.6

7.9

3.4

.8

.8

3.3

2.5

5.0

1621
127A1

A.A

91.51

| -A-
<-3.5|

3.4

1.7

4.4

6.0

1.7

7.6

1.7

1.6

1 .7

A.2

1AO|
131A1

2.8

9A.31

I -4.5-
<-4.|

3.4

4.3

1.7

1.7

5.3

1.7

.8

.8

1.6

1251
1339I

1.7

96.11

1-5-
<-4.51

4.3

2.6

3.5

5.2

7.o

2.5

•8

3.3

13AI
13731

2.A

98.61

1-5.5-
<-5I

.8

1.7

2.6

1.7

.8

.8

1101
13831

.7

99.31

1-6-
<-5.51

1.7

.8

.8

.8

|c|
13881

.2

99.7I

\ -7-
<-61

.8

1.7

.8

1AI
13921

.2

100.01

1-8-
<-7|

,

13921

100.01

I -Q-
<-B1

13921

100.0I

1-10-
<-9

12921

100.01

1-20-
<-1*j

13921

100.01

1-50-
<-20|

13921

100.01

1 1

<-50I

13921

100.C1
1

11 1TOTBYHRS1 1|
115

115

113

115

113

117

117

117

117

118

117

lie

112921

1
1%TOT 1

PYHPSI
fi.2

8.2

8.1

8.2

8.1

8.4

8.4

8.4

8.A

8.A

8.A

8.A

Alldatausingthe600'levelshouldbetreatedwithcaution(seechapterfive)



Table$.k
percentfrequencyoflapserates

inthe35-81cfootlayerforthemonthofjan197c-1971 accordingtolapserateintervalandtimfcf0ayintepval
1

!tot|

f|

1l»
p .

timf

cfday
in

houps

1ry|
cum|

x

cum|

1interval

c9-c1
02-03

04-:5

c6-c7

oe-n9

10-11
12-13

14-15
16-17

18-19

2c—21

22-23

1intvl1
frec1
frec

freqi

1 i>n

1 1

î -
<11

i

14-
<5

1

l?-
<4

1

12.5-
<3

i

12-
<2.5

1

»1.5-
<2

1

11.!-
<1.5

.8

2.5

141

4i

.2

.2i

1 .9-
<1.1

5.1

5.9

.8

.8

1151
19|

1.0

1-3i

1 .5-
< .9

6.9

6.0

5.3

10.4

15.0

21.3

39.3

42.7

38.4

16.9

13.6

7.6

1261I
280|

18.7

20.1I

1 .1-
< .5

q.6

8.6

15.o

9.5

12.3

11.9

6.8

11.9

17.0

22.8

13.6

10.1

11731
4531

12.4

32.51

1-.1-
< .1

3.4

e.«

3.5

8.6

6.*

5.1

2.5

1.7

6.8

7.6

5.9

6.7

176i
529|

5.4

38.0|

1-.5-
<-.1

17.3

17.3

18.5

13.9

1o.6

13.6

12.8

8.5

14.5

17.7

14.5

15.2

12031
7321

14.5

52.51

f -1.1-
<-.5

1"- .4

11.3

8 .p

11.3

10.6

10.2

9.4

11.9

6.8

15.2

19.6

18.6

11681
900|

12.g

64.61

1-1.5-
<-1.

16.5

15.6

9.7

6.9

6.1

10.2

11.1

8.5

5.1

5.9

16.2

15.2

1148|
10481
10.6

75.21

1-?.°-
<-1.5

10.4

7.8

11.5

9.5

8.8

7.6

5.9

4.2

5.1

7.6

6.8

6.7

1107|
11551

7.6

82.9|

I -9.5-
<-2

9.5

9.5

12.3

10.4

8.8

5.9

4.2

1.7

3.4

2.5

1 .7

6.7

189i
1244|

6.3

89.3|

1-3-
<-2.5

6.0

6.0

4.4

9.5

7.9

8.5

.8

1.7

3.3

4.2

5.0

167|
1311i

4.8

94.1|

1-3.5-
<-3

3.4

2.6

6.1

6.0

9.7

1.7

1.7

4.2

141|
13521

2.9

97.1|

| -a-
<-3.5

6.2

5.2

3.5

.8

2.6

1.7

.8

.8

1 .6

!26|
13781

1.8

98.9|

1-4.5-
<-4.

.8

2.6

.8

.b

1.7

.8

19i
1387|

.6

99.6|

1-5-
<-4.5

.p

.8

.8

14|
1391i

.2

99.9|

i

i

<-5

.8

i11
13921

100.0|

1-6-
<-5.5

.

13921

100.01

1-7-
<-6

1392i

ico.c1

1-8-
<-7

1392i

100.o1

i -9-
<-e

1392i

1c0.o1

I -in-
<-9

13921

100.C1

1-2n-
<-10

13921

100.01

1-5n-
<-20

13921

100.C1

1 1

<-50

13921

100.c1
1

1 jtotbyhps 1

115

115

113

115

113

117

117

117

117

118

117

118

113921

1 1ttot 1

byhps

e.2

8.2

e.i

8.2

8.1

8.4

8.4

8.4

8.4

8.4

8.4

8.4



Tableg.g
PERCENTFREQUENCYOFLAPSERATES

INTHE?PC-AOOFOOTLAYERFOPTHEMONTHOFJAN197C-1971 ACCORO1NGTOLAPSERATEINTERVALANDTIMECFDAYINTERVAL
1

1TOT|

XI

1I.
P.1

TIME

OFDAY
IN

FOURS

1BY|
CUM1

*

CLM|

1INTERVAL|
no-91
02-03

04-05

06-07

08-09

10-11
12-13
14-15

16-17

18-19

rv>

o

•

TSJ

(—•

22-23

IINTVLI
FREC1
FREG

FREC1

1 1>1
r\1

1 1

1s-
<10|

1

1A-
<51

1

13-
<4|

1

I2.5-
<?1

1

12-
<2.51

1

11.5-
<21

.8

111

11

1

11.1-
<1.5I

1 .7

.0

2.6

2.6

1.7

3.A

10.2

6.8

6.7

2.5

1.6

1A8I
A9I

3.A

3.51

1 .9-
<1.11

•0

1.7

5.3

6.8

9.A

17.0

5.9

6.7

A.2

2.5

171|
1201

5.1

8.61

1.5-
<.51
17.3

19.1

19.A

20.8

2A.7

27.3

37.6

36.7

A8.7

31.3

28.2

18.6

130A|
50A|

27.5

36.2I

1 .1-
< .5I

9.5

7.0

7.9

11.3

7."

11.1

0.5

8.5

16.2

20.3

13.6

13.5

11581
6621

11.3

A7.51

1-.1-
< .1I

3 .A

5.2

a.4

4.3

a.a

5.9

5.1

3.A

5.9

8.a

8.5

6.7

177|
739|

5.5

53.0I

1-.5-
<-.11
17.?

13.C

19.A

13.'

8.8

5.1

a.2

7.6

A.2

11.8

13.6

18.6

11591
8901

11.A

64.51

1-1.0-
<-.51
13.i

15.6

15.f

6.0

11.5

8.5

6.8

1.7

2.5

A..2

9.A

12.7

112A|
10221

8.9

73.A|

1-1.5-
<-1.1
1n•A

11.3

a.4

A.3

5.3

a.2

5.9

5.9

1.7

.0

7.6

5.9

1791
11011

5.6

79.0|

I -zr-
<-1.5I
11.3

6.0

6.0

5.2

5.3

2.5

3.A

2.5

2.5

3.3

A.2

A.2

169|
1170|

A.9

8A,0|

1-2.5-
<-2I

A.3

2.6

1.7

7.0

5.3

5.9

2.5

1.7

2.5

2.5

3.A

6.7

1551
12251

3.9

88.01

1-3-
<-2.51

2.5

5.2

5.3

2.6

a.a

.0

.0

.8

.0

•8

.8

.0

130|
1255I

2.1

90.1|

} -3.e-
<-3I

1.7

2.5

6 .r

1.7

2.5

2.5

1.7

.8

.8

1 .6

1261
1201I

1 .8

92.C|

| -u-
<-3.51

3.4

2.6

a.6

.8

1.7

2.5

2.5

.0

.6

.8

1.7

.0

127|
1308|

1.9

93.9|

1-4.5-
<—A.|

.0

2.6

1.7

1.7

3.5

3.A

2.5

•8

1.6

1221
1330|

I .5

95.5I

1-5-
<-4.5I

.P

3.4

1.7

5.1

«8

.8

1.6

117i
13A7|

1.2

96.71

1-5.5-
<-5i

.8

.0

2.6

1 .7

2.5

.8

.8

1121
1359I

•0

97.6|

| -5-
<-5.5i

.0

.p

2.6

1 .7

.8

I81
1367|

c

9e.?1

1-7-
<-61

.0

5.*

1.7

1.7

.8

1121
1379I

.8

99.0|

( -p-
<-7|

2.6

.8

.8

1ci
138A|

.3

99.4|

| -9-
<-eI

2.6

131
1387|

.2

99.61

1-v--
<-9|

.0

2.5

1A|
1391I

.2

99.9|

1-2*-
<-1*1

.0

111
1̂92I

100.0|

i -5'-
<-20I

13921

l^o.c1

1 1

<-5r1

139?|

1^0.0|
I

11 |TCT9YJ-0$| 11
115

115

113

115

113

117

117

117

117

118

117

110

112921

1 1*tot \

pvHPSI
8.2

8.2

8.1

8.2

8.1

0•A

0 .A

8.A

8 .A

e.a

8.4

e.a



Table$.6
pepcentfrequencyoflapserates

inthe?c'wr*footlayerfcrthemonthcfjan1970-1971 acchrcingtolapserateintervalanctimecfdayinterval
i

1tot}

1*?

1l.
r.|

time

ofday
in

hcups

1by1
clm1

*

1clp1

|'nerval1
cn-p1
02-33

c4-c5

06-07

oft-.t9

19-1!
12-13
14-15

16-17

18-19

20-21

22-23

iintvl1
frec1
frec

frec1

i1 1>101

11 11

|c_
<ni

11

14-
<ci

11

1-
<i>i

11

12.5-
<*!

1i

1?-
<2.5i

11

11.c-
<?|

11

1!•1-
<1.5i

11

\ .q-
<1.11

11

1 .5-
<.9|
10.4

6.^

6.1

11.3

16.8

21.3

26.4

41.c

35.0

20.3

15.3

11.8

1259|
259|

18.6

118.61

1 .1-
< .51
11.?

13.9

9.7

10.4

9.7

19.2

23.0

17.9

28.2

32.2

20.5

11.8

12321
491i

16.6

135.21

11-
< .11

5.2

7.6

7.0

9.5

7.0

8.5

3.4

3.4

9.4

12.7

16.2

6.7

1113|
604|

8.1

143.31

1-.5-
<-.11
15.2

18.2

23.8

15.6

12.3

11.1

5.9

9.4

7.6

14.4

17.9

26.2

1209|
813i

15.c

158.4i

1-1.n-
<-•5|
20.r

21.7

14.1

13.0

13.2

8.5

5.9

6.8

5.9

5.0

12.8

15.2

11651
978]

11.e

170.21

1-1.5-
<-1.1

6 •r

6•°

!!.5

p.6

p.8

6 •p

6.8

5.1

4.2

6.7

6.8

7.6

1100|
1078|

7.1

177.4|

1-?-
<-1.5i
13.9

4.3

4.4

2.6

6.1

7.6

8.5

6.8

4.2

5.0

5.9

7.6

190|
11681

6.4

183.9|

i -2.5-
<-?1

1.7

3.4

7.9

7.8

4.4

4.2

7.6

2.5

1.6

1.7

4.2

1551
12231

3.9

187.81

1-3-
<-2.51

6.0

6.9

4.4

6.0

8.8

4.2

2.5

3.4

2.5

1.6

1.7

3.3

160|
12e31

4.3

192.11

1-3.5-
<-31

2.6

5.2

6.1

7.8

4.4

6.8

3.4

1.7

.8

.8

3.3

150!
13331

3.5

195.7|

1-4-
<-3.51

2.6

4.3

.8

4.3

1.7

3.4

2.5

.8

.8

.8

126|
1359|

1.8

197.61

1-4.5-
<-4.|

.8

.8

%o

1.7

.8

.8

.e

181
1367|

fk

198.21

1-5-
a

i

.8

2.6

.p

.8

1.7

.8

1.7

.8

1121
1379|

.8

i99.0i

1-5.5-
<-51

.8

.p

.8

1 .7

i5i
1384|

.3

199.41

1-6-
<-5.51

.8

.8

_

121
13861

.1

199.5i

1-7-
<-6!

1.7

.8

.8

14|
1390|

.2

199.8i

1-r-
<-7|

1.7

.

121
13921

.1

1100.0i

i -9-
<-8i

13921

iior.*1

i -n-
<-9|

13921

1100.ci

1-2r'-
<-1ai

13921

11c0.c1

i -5r'-
<-20|

13921

1100.0|

1 1

<-5n1

13921

1lco.n1 11

11 1tctpyhps1
|

115

115

113

115

113

117

117

117

117

118

117

118

113921

i 1*t0t 1

pyhrsi
8.2

8.2

p.!

8.2

8.1

8.4

8 .4

8.4

8.4

8.4

8.4

8.4

Alldatausingthe600Tlevelshouldbetreatedwithcaution(seechapterfive)



Tableg.7
PERCENTFREQUENCYOFLAPSERATES

INTHE200-810FOOTLAYERFORTHEMONTHOFJAN1070-1071 ACCORDINGTOLAPSERATEINTERVALANDTIMECFDAYINTERVAL
1

1TOT

11

1L.
R.1

TIME

OFDAY
IN

HOURS

1BY

CUM|

1

CUMI

1INTERVAL1
00-01

02-03

OA-05

06-07

08-00

10-11
12-13

IA-15

16-17

18-10

20-21

22-23

1INTVL

FREQ1
FREQ

FREC1

11 1>101

1 1

15-
<1C1

1

1A-
<51

1

13-
<A1

1

12.5-
<31

1

12-
<2.51

1

11.5-
<21

1

11.1-
<1.51

1

1 .0-
<1.11

.8

11

11

1

1 .5-
<.0I

0.5

7.8

7.0

10.A

17.6

18.8

35.0

A7.0

50.A

27.0

16.2

11.0

1302

3031

21.6

21.71

1 .1-
< .5I
13.0

12.1

1A.1

1A.7

0.7

15.3

12.8

11.1

13.6

35.5

20.0

20.3

1237

5A0I

17.0

78.71

1-.1-
< .11

8.6

0.5

11.5

0.5

8.8

5.0

2.5

5.1

6.8

0.3

10.2

1A.A

1110

6501

8.5

A7.31

1-.5-
<-.11
22.6

25.2

20.3

16.5

17.6

1A.5

11.0

5.0

10.2

0.3

18.8

18.6

1222

8811

15.0

63.21

1-1.0-
<-.5I
18.2

10.1

16.8

13.0

10.6

11.1

7.6

7.6

5.1

5.0

11.0

12.7

1162

10A3I
11.6

7A.01

1-1.5-
<-1.1
10.A

6.0

8.8

11.3

10.6

6.8

5.0

O.A

A.2

5.0

8.5

11.8

1116

1150I

8.3

83.21

1-2.o-
<-1.51

6.0

12.1

0.7

6.0

7.0

10.2

8.5

6.8

5.1

2.5

.8

A.2

103

12521

6.6

89.0I

1-2.5-
<-21

2.6

3.A

6.1

0.5

12.3

0 .A

10.2

1.7

1.7

A.2

.8

3.3

176

13281

5.A

05.AI

1-3-
<-2.51

1.7

.8

.8

A.3

.8

2.5

.8

2.5

1.7

1.6

i21

13A0|

1.5

06.01

1-3.5-
<-31

1.7

.8

.8

.8

.8

2.5

.8

2.5

1.6

115

136A1

1.0

07.01

1-A-
<-3.5I

A.3

.8

1.7

.8

.8

.8

.8

112

13761

.8

98.8I

1-A.5-
<—A•1

2.6

.8

2.6

1.7

.8

110

13861

.7

90.51

1-5-
<-A.51

1.7

.8

13

13801

.2

99.71

1-5.5-
<-51

1.7

.8

13

1302t

.2

100.01

1-6-
<-5.51

-

13021

100.01

1-7-
<-61

1302I

100.01

1-fi-
<-71

.*

1302I

100.01

1-0-
<-81

13021

100.0I

1-lo-
<-01

13021

1C0.01

1-2n-
<-101

1302I

100.0I

1-50-
<-201

13021

1C0.C1

t 1

<-501

13021

100.0|
1

1i 1TOTBYHRS1 11
115

115

113

115

113

117

117

117

117

118

117

lie

11302

1 1*TOT 1

BYHRS1
8.2

8.2

8.1

8.2

8.1

8.A

8.A

8.A

8.A

8.A

8.A

8.A



Table$.8
PERCENTFREQUENCYOFLAPSERATES

INTHEAO°-frCOFOOTLAYERFORTHEMONTHOFJAN1S70-1971 ACCORDINGTOLAPSERATEINTERVALANOTIMECFDAYINTERVAL
1

1TOT|

X1

!1.
R.

TIME

CFDAY
IN

FOURS

1BY|
CUM|

%

CUMI

IINTERVAL

00-01
02-03

0A-05

06-07

08-09

10-11
12-13

1A-15

16-17

18-19

20-21

22-23

1INTVL|
FREC1
FREC

FREC1

1 1>10

1 1

15-
<10

1

IA-
<5

1

13-
<A

1

12.5-
<3

1

12-
<2.5

1

I1.5-
<2

1

11.1-
<1.5

1

1.9-
<1.1

1

1 .5-
< .9

1.7

.8

1.7

3.A

2.5

5.1

5.1

3.3

•8

1.6

131|

311

2.2

2.21

1 .1-
< .5

17.2

15.6

19.A

16•c

25.6

23.0

25.6

38.A

A5.2

39.8

27.3

19.A

1365|
396|

26.2

28.A|

1-.1-
< .1

9.5

10.A

11.5

3.A

5.3

7.6

1A.5

10.2

12.8

16.9

15.3

12.7

1152|
5A8I

10.9

39.31

1-.5-
<-.1

19.1

25.2

22.1

31.3

15.0

12.8

20.5

11.9

12.8

16.9

28.2

21.1

12751
8231

19.7

59.1I

1-1.0-
<-.5

16.5

13.9

7.9

11.3

11.5

20.5

A.2

5.1

7.6

7.6

11.1

16.1

1155I
978|

11.1

70.21

1-1.5-
<-1.

6.9

13.0

15.r

8.6

10.6

5.9

7.6

10.2

3.A

5.0

A.2

10.1

1117|
1095I

8.A

78.61

1-2.0-
<-1.5

10.A

6.9

5.3

10.A

8.8

2.5

A.2

3.A

2.5

3.3

1.7

A.2

17A|
1169|

5.3

83.9|

1-2.5-
<-2

5.2

2.6

3.5

3.A

5.3

5.9

A.2

A.2

3.A

.8

3.A

2.5

1521
12211

3.7

87.7|

1-3-
<-2.5

A.3

A.A

3.A

A.A

5.9

A.2

3.A

1.7

2.5

A.2

5.0

151I
12721

3.6

91.31

1-3.5-
<-3

3.A

•8

A.A

3.A

3.5

1.7

2.5

1.7

1.7

2.5

3.A

1.6

I36I
13C81

2.5

93.9|

\ -A-
<-3.5

2.6

1.7

1.7-

A.2

6.1

2.5

.8

.8

.8

.8

1.6

28I

1336I

2.0

95.9|

I -A.5-
<—A.

2.6

.8

.8

.8

1.7

1.7

1.6

i12I
13A8I

.8

96.81

\ -5-
<-A•5

.8

1.7

.8

.8

2.5

.8

19|
1357|

.6

97.A|

1-5.5-
<-5

3.A

.8

.8

.8

.8

.8

.8

110|
1367I

.7

98.21

1-6-
<-5.5

.8

•6

12i
1369|

.1

98.31

J-7-
<-fc

2.6

.e

1.7

2.5

19|
1378I

.6

98.9|

1-8-
<-7

.8

.8

2.5

151
13831

,3

99.31

| -9-
<-8

.8

2.5

1.7

16!
1389|

.A

99.71

I -1n-
<-9

1.7

12I
1391|

.1

99.9!

J-2n-
<-10

.8

111
1392|

100.01

1-50-
<-20

1392I

1C0.01

1 1

<-50

13921

loo.r|
1

1
1TOTBYHRS 1

11*

115

113

115

113

117

117

117

117

118

117

lie

113921

1 1*TOT 1

BYFRS

8.2

8.2

8.1

8.2

8.1

8.A

8.A

8.A

8.A

8.A

8.A

8.A

Alldatausingthe600'levelshouldbetreatedwithcaution(seechapterfive)



Table5*9
PERCENTFPEOUFNCYOFLAPSERATES

INTHE400-811FOOTLAYERFORTHEMONTHOFJAN1970-1971 ACCORDINGTOLAPSERATEINTERVALANDTIMECFDAYINTERVAL
1

1TOT|

I1

1

L.

R.1

TIME

OFDAY
IN

HCURS

IBY1
CUM|

t

CUM|

IINTERVAL|
00-01

02-03

04-05

06-07

08-09

10-11
12-13
14-15

16-17

18-19

20-21

22-23

IINTVL1
FREC1
FREQ

FRECI

1 1

>10|

1 1

15
-

<101

1

14
-

<51

1

13
-

<*1

1

12.5
-

<21

1

12
-

<2.51

1

1!.5
-

<21

1

11.!
"

<1.51

1

1.9
-

<1.1I

1

1.5
-

< .9I
13.0

11.3

10.6

10.4

22.1

20.5

32.4

46.1

48.7

33.8

22.2

17.7

1337|
337|

24.2

24.21

1 .1
-

< .5I
19.1

19.1

26.5

20.C

10.6

15.3

18.8

10.2

14.5

29.6

31.6

23.7

1278I
6151

19.9

44.1|

11
-

< .11

6.0

11.3

7.0

9.5

4.4

7.6

3.4

4.2

5.1

10.1

9.4

9.3

11021
717|

7.3

51.51

5-

<-.11
21.7

21.7

15.9

19.1

16.8

17.0

13.6

11.1

12.8

8.4

12.8

22.0

1224I
941|

16.0

67.6I

1-1

-

<-.5I
15.6

20.0

17.6

18.2

17.6

8.5

5.9

5.9

4.2

5.9

9.4

7.6

1158|
1099|
11.3

78.9I

1-1.5
-

<-1.1

7.8

6.9

7.9

5.2

14.1

9.4

5.1

5.1

1.7

.8

5.1

5.0

186|
ne51

6.1

85.11

1-2.0
-

<-1.5|

6.0

4.3

1.7

10.4

4.4

7.6

3.4

5.1

1.7

5.0

3.4

5.9

169|
1254|

4.9

90.0I

1-2.?
-

<-2I

1.7

1.7

5.3

2.6

5.3

5.9

5.9

2.5

5.1

2.5

2.5

2.5

151I
13051

3.6

93.71

1-3
-

<-2.51

.8

•8

3.4

1 .7

2.5

2.5

3.4

1.7

.8

.8

.8

123|
13281

1.6

95.4|

1-3.5
-

<-3I

1.7

2.6

.8

2.6

2.5

3.4

2.5

2.5

•8

1.7

4.2

I30|
1358I

2.1

97.51

1-4
-

<-3.5I

1.7

.8

.8

.8

1.6

.8

.8

19|
1367|

.6

98.21

1-4.
5-

<-4.|

.8

.8

.8

.8

1.7

16|
1373I

.4

98.6|

1-5

-

<-4.51

.8

.8

.8

3.4

1.7

19|
1382!

.6

99.21

1-5.
5-

<-51

.8

.8

121
1384|

.1

99.4|

1-6
-

<-5.51

.8

1.7

.8

14|
1388I

.2

99.7I

1-7
-

<-6I

.8

1.7

13i
1391|

.2

99.9|

1-8
-

<-7|

.8

,

1I1
13921

100.0I

1-9
-

<-81

13921

100.01

1-10
-

<-9I

13921

100.0I

1-20
-

<-111

1392|

100.0|

1-50
-

<-20|

13921

1CC.C1

1 1

<-50|

1392I

100.01
1

1 1TOT 1

BYFRS1
115

115

113

115

113

117

117

117

117

118

117

lie

I1292I

1 1*TP I

-

BYHPS1
9.2

8.2

9.!

8.2

8.1

8.4

8.4

8.4

6.4

8.4

6.4

8.4



Table$.10
percentfrequencyoflapserates

inthe600-biofootlayerforthemonthofjan1970-1971 accordingtolapserateintervalanotimecfdayinterval
i

J

1TOT

tI

1L.
r.1

TIME

ofday
IN

hours

1by

cum|

%

cum1

IINTERVAL|
00-01

02-03

0A-05

06-07

00-09

10-11

12-13

1A-15

16-17

18-19

20-21

22-23

1INTVL

freq1
freq

frec1

1i 1>10|

1 1

15-
<10I

1

IA-
<5|

1

13-
<A|

1

12.5-
<3t

1

12-
<2.51

1

11.5-
<2I

1.7

2.5

3.A

19

9I

.6

.6I

11.1-
<1.5I

6.0

6.9

1.7

3.A

8.0

8.5

17.9

2A.7

22.2

13.5

10.2

13.5

1160

169|

11.5

12.11

1 .9-
<1.1I

5.2

A.3

5.3

1.7

A.A

7.6

5.9

9.A

11.1

9.3

7.6

•8

185

25A|

6.1

18.2i

1 .5-
< .9|
26.9

23.A

31.8

28.6

26.7

22.2

26.a

2A.7

3A.1

3A.7

32.A

32.2

IAOO

65Ai

28.7

A7.01

1 .1"
< .51
1A•7

22.6

15.9

17.3

12.5

8.5

11.9

9.A

7.6

18.6

17.0

16.1

1200

85AI

1A.3

61.31

1-.1-
<.1f

6.0

7.8

7.9

A.3

7.1

11.9

2.5

.8

1.7

A.2

6.8

5.9

178

932J

5.6

67.01

I -.5-
<-.11
16.5

13.9

11.5

16.5

13.3

11.1

7.6

6.8

7.6

5.9

7.6

13.5

1153

1085;
10.9

78.0I

1-1.0-
<-.5I

6.9

8.6

7.9

10.A

11.6

10.2

7.6

A.2

3.A

2.5

5.9

2.5

195

1180|

6.8

8A.8I

1-1.5-
<-1.I

6.0

A.3

5.3

9.5

10.7

3.A

A.2

5.9

3.A

3.3

3.A

6.7

177

1257|

5.5

90.31

1-2.0-
<-1.51

A.3

3.5

3.A

2.6

7.6

2.5

.8

1.7

1.6

3.A

.8

138

12951

2.7

93.0I

1-2.5-
<-21

1.7

A.3

.8

2.6

.p

3.A

3.A

.8

.8

1.6

2.5

127

13221

1 .9

95.0I

I -3-
<-2.5I

•6

1.7

3.5

1.7

.8

3.A

•8

1.6

117

1339|

1.2

96.21

1-3.5-
<-31

.8

.8

2.5

.8

1.7

.8

19

13A8I

.6

96.9|

I -a-
<-3.51

1.7

.8

1.7

•e

.8

2.5

1.6

112

1360I

.8

97.7|

1-A.5-
<—A.|

2.6

.8

.8

2.5

3.A

1 .6

.8

115

1375I

1.0

98.8I

1-5-
<-A.51

.8

2.5

.8

15

13801

.3

99.2I

1-5.5-
<-5I

.e

.8

.8

1.6

15

1385I

.3

99.51

I -6-
<-5.5I

.8

1.7

13

13881

.2

99.7I

1-7-
<-6!

.8

11

1389|

99.81

1-R-
<-71

I3e9|

99.e\

1 —o—
<-81

1389I

99.81

1-n-
<-9I

13e9|

99.8I

1-2n-
<-10j

1.7

12

1391|

.1

100.01

1-5°-
<-201

1391|

100.0I

1 1

<-501

1391|

1C0.0|
1

11 1TCTBYHRS1 1I
115

115

113

115

112

117

117

117

117

118

117

118

11391

1 1*tot 1

byhpsi
8.2

8.2

8.1

8.2

8.0

8.A

8.A

8 .a

8.A

8.A

8 .A

8.a

Alldataforthe600'levelshouldbetreatedwithcaution(seechapterfive)



Table5.11 PERCENTFREQUENCYOFLAPSERATES
INT*E?5-20CFOOTLAYERFCRTHEPCNTHCFJULY1970-1971 ACCCROINGTOLAPSERATEINTERVALANDT1PECFCAYINTERVAL

11

1TOT|

|*|

iL•P•

TIME

OFDAY
IK

HCUPS

1BY|
CCMI

x

1CLMI

1INTERVALI
00-C1

02-03

0A-05

06-07

08-09

10-11
12-13
1A-15

16-17

18-19

20-21

22-23

1IKTVLI
FPEC1
FREC

1FPEC1

i| 1>10|

11

15-<10|

.8

111

1|

11 1i

1A—<5|

P

11

!3-<Aj

1.7

.0

2.0

111 1A|

21 6I

.3

1 *11 1•A|

12.5-<?|

1.7

3.5

2.6

1.0

1lO|
16j

.7

i1.21

12-<2.5I
1.7

2.6

2.6

7.8

9.0

1.0

1.0

129|
A5|

2.1

13.3I

11.5-<2I
•e

1.7

23.R

35.9

39.A

32.A

18.1

A,1

117A|
219I

13.1

116.51

11•I—<1.51

16.6

A2.A

35.0

2R.9

27.9

29.2

7.2

.8

12081
A27|

15.7

132.2I

1 .9-<1.1|

.8

A.3

7.9

7.8

3.5

9.0

8.0

3.1

1A9|
A76|

3.7

135.9|

1 .5-<.9|
3.5

2.6

7.0

23.6

13.2

12.2

12.2

10.8

30.3

35.A

2.8

2.6

1167|
6A3I

12.6

!A8.51

1 .1-<.5I
6.1

2.6

2.6

53.1

2.6

1.7

2.6

3.6

A.C

1A.5

6.5

7.8

17A|
717|

cc

15A.11

1-.1-<.11
.8

A.3

A.3

2.6

.8

1.7

A.5

6.2

5.6

2.6

137|
75A|

2.7

156.9|

1-.5-<-.1|
10.5

8.7

10.5

8.7

1.0

8.3

10.2

6.1

171I
8251

c .-a

162.3!

1-1.0-<-.5I
3.5

7.0

9.6

6.1

.8

.9

2.9

7.2

12.1

A.3

159|
88A|

A .A

166.7|

1-1.5~<-1.j
5.2

1.7

A.3

2.6

I .0

A.1

13.9

A.3

1AO|
92A|

3.0

169.7|

1-2-<-1.5!
A.3

5.2

5.2

3.5

.8

A.1

5.6

7.0

1AOI
96A1

3.0

172.61

1-2.5-<-21
5.2

A.3

5.2

3.1

6.5

6.1

134|
9981

2.5

175.3I

1-3-<-2.5I
2.6

3.5

5.2

.8

6.5

5.2

127|
1025I

2.C

177.A|

1-3.5-<-31
6.1

6.1

3.5

2.6

.8

.9

1.0

5.6

A.3

1351
1060I

2.6

180.r|

1-A-<-3.51
3.5

5.2

1.7

3.7

A.3

1211
1r811

1.5

181.6|

1-A.5-<-A•|
3.5

3.5

3.5

.8

l.o

5.6

2.6

123I
1104I

1.7

183.3I

1-5-<-A.5|
1 .7

A.3

3.5

2.6

1.8

1.7

1ieI
11221

1.3

18A.7|

1-5.5-<-51
1.7

1.7

2.6

A.6

2.6

115I
1137|

1.1

!e5.e1

\ -6-<-5.5|
6.1

3.5

3.5

2.8

A.3

123I
1160I

1.7

187.6I

1-7-<-6|
7.8

3.5

5.2

1.7

2.«

1l.A

1371
1197|

2.7

19C.A|

1-R-<-7|
7.8

5.2

3.5

1.7

1.8

7.8

132|
1229|

2.A

192.6I

1-9-<-81
3.5

8.7

7.8

1.8

9.6

136I
1265I

2.7

195.51

I -in-<-9|
3.5

A.3

6.1

1.7

.8

119|
128AI

l.A

196.91

1-20-<-10I
11.A

11.A

6.1

1.7

.9

1.0

2.6

1ACI
132A|

3.C

11C0.0I

1-59-<-29|

1324|

I1C0.01

\<-501 !1

132A|

1ico.ri 11

I1 1TCTBYFPSI I1
11A

11A

11A

11A

113

11A

11A

111

99

96

107

11A

1132A|

I1
I?TOTBYHRS1 11
8.6

e.e

8.6

8.6

8.5

8.6

8.6

8.3

7.A

7.2

e.o

8.6



Tableg.12
PERCENTFRECUENCYCFLAPSERATES

INTHE35-400FOOTLAYERFORTHEMONTHOFJULY197C-1971 ACCORDINGTOLAPSERATEINTERVALANDTIMECFCAYINTERVAL
1

ITOT

X1

1L.
R.1

TIHE

CFDAY
IN

HOURS

IBY

CUN1

X

CU*1

IINTERVAL|
00-CI
02-03
0A-C5

06-07

08-09

10-11
12-13

1A-15

16-17
18-19

20-21
22-23

IINTVL

FREC1
FREQ

FREG1

I1 1>10|

1 1

15-
<101

1

IA-
<5|

1

I3-
<A|

1

12.5-
<31

.8

.9

12

21

.1

.11

I2-
<2.51

1.7

A.3

I7

9I

.5

.61

I1.5-
<2I

6.1

17.5

23.6

15.3

7.0

1.0

I79

88|

5.9

6.6I

11.1-
<1.5I

1.7

1A.0

58.A

69.2

57.8

59.A

A8.A

11.A

.9

1355

AA3I

26.8

33.A|

1 .9-
<1.1

.e

.8

5.2

7.9

3.5

A.3

6.3

1A•1

A•1

151

A9A|

3.8

37.31

1 .5-
< .9|

6.1

1.7

6.1

1A.9

16.8

7.8

8.7

13.5

22.2

A5.8

A.6

6.1

1let

658I

12.3

A9.61

1 .1-
< .5I
10.5

7.C

6.1

10.5

5.^

3.6

A.0

1A.5

13.0

7.e

19C

7A8I

6.7

56.AI

1-.1-
< .11

1.7

7.8

2.6

5.2

.8

1.0

A•1

5.6

2.6

135

783|

2.6

59.1I

1-.5-
<-.11

5.2

7.8

1A•9

8.7

1.7

1.0

12.5

25.2

7.8

193

876|

7.0

66.11

1-1.0-
<-.51

6.1

2.6

5.2

7.0

1.7

.8

.9

3.1

12.1

9.6

155

9311

A•1

70.3I

1-1.5-
<-1.1

A.3

A.3

1.7

5.2

1.0

13.0

8.7

IA3

97A1

3.2

73.5I

1-2.0-
<-1.5I

6.1

5.2

7 .R

7.0

.8

1.0

1.0

IC.2

7.8

153

1027|

A.0

77.51

I -2.5-
<-21

7.0

7.0

7 .P

3.5

1.0

A.6

8.7

1A5

1072I

3.3

80.91

1-3-
<-2.5I

8.7

2.6

7.8

1.7

2.8

11.A

IAO

11121

3.0

83.9I

1-3.5-
<-?1

7.0

7.0

3.5

1.7

2.8

7.C

133

11A5I

2.A

86.A|

| -A-
<-3.5I

8.7

7.0

5.2

2.6

i .e

5.2

135

ueoI

2.6

e9.1|

1-A.5-
<-A•|

A.3

7.0

7.P

2.6

1.0

.9

6.1

13A

121AI

2.5

91.6I

1-5-
<-A•51
12.2

7.8

7.0

•8

.9

l.R

A.3

IAO

125A|

3.0

9A.7|

1-5.5-
<-5I

5.2

e.7

A.3

1.7

.P

12A

1278I

1.8

96.5I

»-6-
<-5.51

2.6

A.3

A.3

3.5

5.2

123

13011

1.7

98.21

1-7-
<-6I

2.6

7.0

2.6

•P

115

1316I

l.l

99.3|

i -r-
<-7|

1.7

A.3

.e

18

132AI

.6

100.01

1-9-
<-8I

132AI

100.0|

1-10-
<-9|

132A|

100.C!

1-20-
<-10I

132A|

100.01

1-50-
<-20|

132A|

1C0.01

I !

<-50I

132A|

100.C1
1

11 1TCTBYHRS1 1I
11A

11A

11A

11A

113

11A

11A

111

99

96

1C7

11A

!132A

1 1*TOT 1

BYHRS1
8.6

8.6

8.6

8.6

8.5

8.6

8.6

8.3

7.A

7.2

8 .0

8 .6



Table5.13
percentfrequencyoflapserates

inthe35-600footlayerforthehonthofjuly197c-1971 accordingtolapserateintervalandtinecfdayinterval
1

1toti

J1

1l.r.

tine

ofDAY
in

hours

1BY|
cun|

1

clni

1interval

00-01
02-03

04-05

06-07

08-09

10-11

12-13

14-15

16-17

18-19

20-21

22-23

iintvl1
freo1
freo

frec1

1 t>10

1 1

f5-<10

1

i5-<5

1

13-<4

1

12.5-<3

1

12-<2.5

1

i1.5-<2

.8

2.6

141

41

.3

.31

11.1-<1.5

1.7

11.5

28.0

32.4

19.8

13.1

2.0

11211
1251

9.1

9.4|

1 .9-<1.1

12.3

26.3

24.5

22.5

12.1

l.c

.9

11111
2361

8.3

17.81

1 .5-<.9

2.6

3.5

3.5

22.8

47.7

42.9

39.4

49.5

64.6

51.0

1.8

4.3

i3601
5961

27.1

45.0i

1 .1-<.5
10.5

5.2

7.0

12.2

13.2

.8

.8

6.3

5.0

20.8

13.0

7.0

1111!
7071

8.3

53.31

i -.1-<.1

3.5

7.0

2.6

4.3

3.5

1.0

7.2

7.4

2.6

1431
7501

3.2

56.61

1-.5-<-.1

6.1

10.5

14.0

10.5

6.1

.8

.9

2.0

13.5

28.9

12.2

11161
8661

e.7

65.4i

1-1.0-<-.5
10.5

5.2

7.0

10.5

2.6

1.0

22.4

12.2

1801
9461

6.0

71.4i

1-1.5-<-1.
10.5

6.1

5.2

14.0

1.0

2.0

13.0

13.1

1731
10191

5.5

76.91

1-2.0-<-1.5
10.5

11.4

14.0

3.5

2.6

1.0

5.6

15.7

1731
10921

5.5

82.41

1-2.5-<-2

9.6

7.0

5.2

5.2

1.0

3.7

13.1

1511
11431

3.e

e6.31

1-3-<-2.5
10.5

6.1

9.6

3.5

.9

1.8

7.e

146i
11891

3.4

89.81

i -3.5-<-3

13.1

16.6

r.7

4.3

.9

5.2

1561
12451

4.2

94.01

1-5-<-3.5
7.8

11.4

11.4

3.5

3.5

1431
12881

3.2

97.21

1-6.5-<-4.

3.5

5.2

7.0

1.7

.8

1211
1309i

1.5

98.81

1-5-<-4.5
.8

2.6

3.5

.8

1.7

1111
1320i

.8

99.61

1-5.5-<-5

.8

.8

.8

131
13231

.2

99.91

1-6-<-5.5

-

13231

99.9i

i -7-<-6

.8

i11
13241

100.c1

1-e-<-7

13241

1c0.01

1-9-<-8

1324i

100.0i

1-10-<-9

13241

100.01

t -20-<-10

13241

100."i

1-50-<-20

13241

100.01

1<-50 1

13241

100.01
1

1 1totbyhrs 1

114

114

114

114

113

114

114

111

99

96

107

114

i1324i

1 1*totbyhrs 1

8.6

8.6

e.6

8.6

8.5

8.6

8.6

8.3

7.4

7.2

e.C

8.6

Alldataforthe600'levelshouldbetreatedwithcaution(seechapterfive)



Tableg.llj.
PERCENTFREQUENCYOFLAPSERATES

INTHE35-81CFOOTLAYERFCPTHEMONTHOFJULY1570-1971 ACCORCINGTCLAPSERATEINTERVALANDTIMECFDAYINTERVAL
1

1TCTI

1*1

!1.
R.1

71HE

CFDAY
IN

HOURS

1BY|
CUM|

1

1CUM|

1INTERVAL|
00-01

02-03

04-05

06-07

08-09

10-11

12-13
14-15

16-17

18-19

20-21

22-23

1IN'TVL1
FREC1
FREC

1FREC1

11 1>101

11 11

15-
<1CI

11

1*-
<51

11

13-
<4|

11

12.5-
<31

11

12-
<2.5I

11

11.5-
<2I

.8

2.6

1.0

151

51

.3

1.31

11.1-
<1.51

1.7

24.7

57.0

63.1

47.7

34.3

5.2

12591
264|

19.5

119.9I

I .9-
<1.1I

5.2

24.7

22.8

19.2

24.3

I

1

1 •

1 fNi

1 rsj

5.2

1136I
4001

10.2

130.21

1.5-
<.9I

8.7

5.2

5.2

17.5

23.8

17.5

14.9

25.2

35.3

59.3

9.3

8.7

i246|
646I

18.5

148.71

1 .1"
< .5I

8.7

7.8

7.8

13.1

10.6

1.7

.9

5.0

16.6

23.3

7.0

11121
7581

8.4

157.21

I -.1-
<.11

2.6

6.1

4.3

3.5

3.5

.9

1.0

6.2

14.9

5.2

1531
8111

4.0

161.2I

1-.5-
<-.11
12.2

9.6

11.4

16.6

7.0

1.0

4.1

29.9

16.6

11211
932I

9.1

170.31

1-1.0-
<-.51
16.6

12.2

12.2

15.7

3.5

2.0

14.0

23.6

IU3|
10451

8.5

178.9I

1-1.5-
<-1.1
12.2

11.4

14.0

6.1

1.7

1.0

6.5

19.2

1821
11271

6.1

185.11

1-2.0-
<-1.5I
17.5

9.6

7.8

8.7

.9

1.8

8.7

1631
1190I

4.7

189.e1

1-2.5-
<-21
14.0

15.7

12.2

6.1

7.0

i631
12531

4.7

194.61

I -3-
<-2.51

3.5

17.5

15.7

2.6

1.7

1471
1300I

3.5

198.11

1-3.5-
<-3I

1.7

1.7

7.8

2.6

1.7

118I
1318I

1.3

199.51

I -4-
<-3.51

.8

1.7

.8

14|
13221

m3

199.81

1-4.5-
<-4.|

.e

111
13231

199.9I

1-5-
<-4.51

13231

199.91

1-5.5-
<-51

.8

11

1324I

1100.01

| -6-
<-5.5I

13241

1100.01

1-7-
<-6j

1324I

1100.C1

1-8-
<-7|

13241

1100.01

| -Q-
<-8r

13241

11C0.C1

1-10-
<-9|

13241

1100.01

1-20-
<-10I

»•

1324I

1100.01

1-5C-
<-20|

13241

1100.C1

1 1

<-501

13241

1100.01 11

11 ITCTBYFRS1 11
114

114

114

114

113

114

114

111

99

96

107

114

11324I

1 !*707 1

BYHPS1
8.6

8.6

8.6

8.6

8.5

8.6

8.6

8.3

7.A

7.2

8.0

8.6

VA



Tableg.l£
PERCENTFRECUENCYOFLAPSERATES

INTHE2CO-AOPFOOTLAYERFCRTHEHCNTHCFJULY197D-1971 ACCORDINGTCLAPSERATEINTERVALANCTINECFDAYINTERVAL
1

1TOT|

1%1

1L.
P.1

TIME

OFDAY
IK

HCIPS

1eYi
CUM1

1

1CUM|

1INTERVAL|
00-01

02-03

04-05

06-07

08-09

10-11
12-13

14-15

16-17

18-19

20-21

22-23

1INTVLI
FRECI
FPEC

1FREC1

11 1>iei

t1 1I

15-
<1CI

11

14-
<51

11

13-
<4|

1.7

.8

.8

.8

I51

51

.3

1.31

12.5-
<31

1.7

12I

71

.1

1.51

12-
<2.5I

•8

•8

l.C

13|
10I

.2

1 .7I

11.5-
<21

.e

3.5

e.7

7.0

1.8

2.0

.9

128I
38I

2.1

I2.e1

11.1-
<1.5I

1.7

1.7

8.7

44.2

74.5

77.1

71.1

63.6

13.5

.9

1.7

13951
433I

29.8

132.7\

1.9-
<1.1I

1.7

•8

7.0

9.7

7.0

7.0

9.0

15.1

17.7

.9

1811
514|

6.1

138.et

1.5-
< .9|
17.5

e.7

11.4

20.1

23.8

6.1

3.5

15.3

13.1

51.0

33.6

18.4

1240I
754|

18.1

156.9|

1 .1-
< .5I
12.2

15.7

14.0

12.2

5.3

1.7

1.8

3.0

7.2

25.2

18.4

1130I
884|

9.8

166.7|

1-.1~
< .11

7.0

9.6

5.2

2.6

1.7

.9

2.C

11.2

9.6

156|
940I

4.2

170.9I

I -.5-
<-.11
14.0

13.1

9.6

11.4

3.5

1.7

.8

2.0

3.1

14.9

16.6

11021
10421

7.7

178.7|

1-1.*-
<-.5I
11.4

6.1

7.0

7.0

2.6

3.1

5.6

11.4

I61I
11031

4.6

183.3I

1-1.5-
<-l.t

7.0

5.2

6.1

1.7

1.7

2.8

7.8

137|
1140I

2.7

186.1I

1-2.°-
<-1.51

3.5

7.0

8.7

3.5

1.0

1.8

1.7

1311
11711

2.3

188.4|

1-2.5-
<-21

3.5

3.5

7.8

3.5

1.0

5.2

128I
1199|

2.1

190.51

1-3-
<-2.5I

3.5

5.2

8.7

.8

.8

2.6

1251
1224|

1.8

192.4|

1-3.5-
<-3I

3.5

2.6

7.8

4.3

1.7

1231
1247I

1 .7

194.1I

I -4-
<-3.51

5.2

2.6

.8

1.8

.8

113I
1260I

#o

195.1I

I -4.5-
<-4.|

.e

6.1

3.5

8.7

1221
12821

1.6

196.8|

1-5-
<-4.5I

.8

4.3

16|
1288I

,4

197.2I

1-5.5-
<-51

5.2

2.6

2.6

1.7

-

.8

115I
1303I

1.1

198.4|

1-6-
<-5.51

.8

3.5

•8

.8

.8

18|
13111

.6

199.01

1-7-
<-61

2.6

.8

2.6

.

.e

1e1
1319|

.6

199.61

1"8-
<-7I

1.7

.8

.8

141
1323I

.3

199.9I

1 —o—
<-8I

.8

111
1324|

11CO.CI

1-10-
<-9|

1324|

1ICO.CI

1-20-
<-10|

1324!

1100.0|

1-SO-
<-201

1324|

1100.01

1 1

<-50I

1324|

1ICO.C1 11

t1 ITCTBYHRS1 I1
114

114

114

114

113

114

114

Ill

99

96

107

114

11324|

1 I*TOT I

BYHRS1
8.6

8.6

8.6

8.6

8.5

8.6

8.6

8.3

7.4

7.2

8.0

e.e



Table5.16
PERCENTFRECUENCYCFLAPSERATES

IVTHE200-600FOOTLAYERFORTHEMONTHOFJULY1S7C-1S71 ACCORDINGTOLAPSERATEINTERVALANDTIMECFDAYINTERVAL
1

!TOT1

X1

IL.
R.1

TIME

CFDAY
IN

HOURS

1BYI
CUMI

X

CUM|

1INTERVAL1
00-01
02-03

0A-05

06-07

0

OD

1

o

sO

10-11
12-13

1A-15

16-17

18-19

20-21

22-
-23

1INTVL1
FREC1
FREO

FREQ1

11 1>10I

1 1

15-
<101

1

1A-
<51

1

13-
<AI

1

12.5-
<31

1

I2-
<2.51

1

11.5-
<21

.8

.8

.8

.8

1A1

A1

.3

.31

11.1-
<1.51

1 .7

.8

1.7

1.7

.9

1.0

.9

1101
1AI

.7

1.01

1 .9-
<1.11

.8

2.6

A.3

1.8

2.0

113I
27I

.9

2.01

1 .5-
< .9I

A.3

2.6

3.5

16.6

59.2

91.2

92.9

90.9

87.8

65.6

12.1

6

1

1579I
6061

A3.7

A5.71

1.1-
< .51
22.e

12.2

10.5

16.6

15.9

3.5

5.A

A.O

19.7

37.3

20

I

11851
7911

13.9

59.71

1-.1-
<.11

5.7

11.A

7.8

6.1

2.6

3.0

A.1

18.6

8

7

i751
8661

5.6

65.A|

1-.5-
<-.11
23.6

20.1

16.6

11.A

7.9

.9

1.0

5.2

16.8

27

1

11A7I
10131
11.1

76.51

1-1.0-
<-.51
13.1

13.1

8.7

9.6

6.1

1.0

3.1

e.A

19

2

1931
11061

7.0

83.51

1-1.5-
<-1.1

9.6

e.7

10.5

9.6

1.7

1.0

3.7

6

1

1581
116A1

A.3

87.91

1-2.0-
<-1.51

7.8

7.0

16.6

7.0

.8

1.0

.9

6

1

15AI
12181

A.O

91.9I

1-2.5-
<-21

3.5

7.8

7.0

7.0

.9

2

6

1331
12511

2.A

9A.A|

1-3-
<-2.51

A.3

A.3

5.2

2.6

119I
12701

1.A

95.91

1-3.5-
<-31

.8

7.0

7.0

2.6

2.6

8

12A1
129A1

1.8

97.7I

1-A-
<-3.51

1.7

1.7

3.5

3.5

8

1131
13071

.9

98.7I

1-A.5-
<-A.I

.8

1.7

2.6

3.5

8

1111
13181

.8

99.51

1-5-
<-A.51

.8

.8

.8

131
13211

.2

99.71

1-5.5-
<-51

.8

.8

121
13231

.1

99.91

1-6-
<-5.51

13231

99.91

1-7-
<-61

13231

99.91

1-8-
<-71

.8

,

11

132A1

100.0I

1-9-
<-81

132A1

100.0I

1-10-
<-<5I

132A1

100.01

1-2°-
<-10I

132A1

100.C1

1-59-
<-201

132A1

100.01

1 1

<-501

132AI

100.01
1

11 1TCTBYHRS1 11
11A

11A

11A

11A

113

11A

11A

111

99

96

107

11A

1132AI

1 1XTOT 1

BYHRS1
8.6

6.6

8.6

8.6

e.5

8.6

8.6

8.3

7.A

7.2

8.0

8

.6

Alldataforthe600'levelshouldbetreatedwithcaution(seechapterfive)
vn. OO



Table5.17
PERCENTFREOUENCYOFLAFSERATES

INTHE200-810FOOTLAYERFORTHEMONTHOFJULY197C-1571 ACCORDINGTOLAPSERATEINTERVALANDTIMECFCAYINTERVAL
1

ITOT

X1

1L.
R.!

TIKE

CFDAY
IN

HOURS

1BY

CUM|

1

CUMI

IINTFRVAl|
C0-C1
02-03

04-05

06-07

08-09

10-11

12-13

14-15

16-17

18-19

20-21

22-23

1INTVL

FREO1
FREO

FREO1

i1 1>10I

1 1

!5-
<101

1

14-
<5I

1

13-
<4|

1

12.5-
<31

1

12-
<2.51

1.0

11

11

1

11.5-
<2I

.8

.8

.8

13

41

.2

.31

11.1-
<1.51

2.6

6.1

20.1

25.4

17.1

9.0

1.0

191

951

6.8

7.11

1 .9-
<1.11

2.6

17.6

47.3

49.1

45.9

44.4

8.3

1236

3311

17.8

25.01

1 .5-
<.9I
20.1

8.7

7.0

16.6

43.3

28.9

MI

*1

•1

V*1

1

35.1

40.4

73.9

41.1

21.9

1389

7201

29.3

54.31

1 .1-
< .5|
25.4

19.2

14.0

16.6

10.6

1.7

1.8

5.0

7.2

36.4

28.0

1185

9051

13.9

68.31

1-.1-
< .11

7 .C

12.2

7.8

5.2

3.5

.8

3.1

6.5

13.1

167

5721

5.0

73.4I

I -.5-
<-.11
21.9

19.2

17.5

15.7

9.7

5.2

12.1

21.9

1139

1111i
10.4

83.91

1-1.0-
<-.51
12.2

12.2

22.8

14.0

2.6

1.0

2.e

9.6

188

1199I

6.6

90.51

1-1.5-
<-1.1

5.2

12.1

9.6

10.5

2.6

.9

1.7

150

12491

3.7

94.31

! -2.o-
<-1.5|

3.5

3.5

7.8

7.0

2.6

.8

129

12781

2.1

96.51

] -2.5-
<-21

.8

5.2

9.7

7.0

.8

126

1304I

1.9

98.41

1-3-
<-2.5I

.P

2.5

2.6

1.7

.8

111

13151

.8

99.31

1-3.5-
<-31

.8

.8

.8

13

13181

.2

99.51

I -4-
<-3.5I

.e

.8

12

13201

.1

99.61

1-4.5-
<-4.I

.8

11

13211

59.71

\ -5-
<-4.51

.8

•8

12

13231

.1

59.51

I -5.5-
<-5|

13231

59.51

1-6-
<-5.51

.8

11

13241

100.01

i -7-
<-61

13241

100.01

1-8-
<-7J

1374I

100.01

I —Q-
<-8I

13241

100.01

1-10-
<-5|

13241

100.01

1-2f-
<-10|

13241

100.C1

1-50-
<-20I

13241

100.01

1 1

<-50|

1324i

100.C1
1

11 1TCTBYFPS1 tI
114

114

114

114

113

114

114

111

95

96

107

114

11324

1 1?TOT 1

BYHRS|
B.6

8.6

8.6

e.6

8.5

8.6

8.6

8.3

7.4

7.2

e.c

8.6



Table5.18
percentfrequencycflapserates

inthe400-600footlayerforthehokthcfjuly1<57c-1971 accordingtolapserateintervalandtinecfdayinterval
1

1tot|

X1

1l.
r.j

time

ofday
in

hours

1by|
cum1

1

cumi

iinterval|
00-01
02-03

0a-c5

06-07

08-09

10-11
12-13
1a-15

16-17

10-19

20-21
22-23

1intvl|
frec1
freq

freqi

11 1>10i

1 i

15-
<10|

1

1a-
<5i

1

13-
<a|

1

12.5-
<31

•8

.8

121

2i

.1

•11

12-
<2.51

21

•11

11.5-
<2i

.9

111

31

.21

11.1-
<1.51

.8

2.6

1.7

1.0

17|
101

.5

.7|

1 .9-
<1.11

•8

•8

.8

131
13i

.2

.9i

1 .5-
<.0}

.e

.8

2.6

12.3

25.a

27.1

18.9

17.1

a.1

.8

1122i
135i

9.2

10.11

i .1-
< .51
22.8

12.2

a.3

17.5

a6.0

60.5

63.1

75.6

71.7

76.0

28.0

21.0

15ao|
6751

ao.7

50.9|

1-.1-
< .11
11.a

1a.c

7.8

11.a

10.6

6.1

3.5

2.7

5.0

5.2

32.7

21.0

11a6|
821i

1i.c

62.0|

1-.5-
<-.11
28.0

27.1

29.8

1a.9

9.7

a.3

1.8

2.0

9.3

23.3

27.1

1199|
10201
15.0

77.0i

1-l.r-
<-.5i
16.6

21.0

19.2

17.5

6.1

.8

3.0

2.0

13.0

8.7

1122i
11a2i

9.2

86.21

1-1.5-
<-1.1

8.7

7.8

18.a

9.6

2.6

1.7

3.1

.9

9.6

171|
12131

5.3

91.6i

1-2.r-
<-1.51

7.0

6.1

7.0

10.5

3.5

7.0

1a7|
1260|

3.5

95.11

1-2.5-
<-21

1.7

7.c

.8

7.0

a.a

.9

2.6

1281
12881

2.1

97.2i

1-3-
<-2.5i

3.5

2.6

.9

1.7

110|
1298|

.7

98.c|

1-3.5-
<-3i

.8

1.7

1.7

151
13031

.3

98.a|

i -a-
<-3.5i

.8

1.7

13|
13c6i

.2

98.61

1-a.5-
<—a.|

•8

a.3

1.7

181
131a|

.6

99.21

1-5-
<-a.51

.e

1.7

13|
1317|

.2

99.a|

1-5.5-
<-51

•p

.0

.8

131
1320i

.2

99.61

1-6-
<-5.51

.8

111
1321i

99.7|

1-7-
<-61

•8

.8

121
1323i

.1

99.5|

| -r-
<-7|

*

13231

59.5i

i -9-
<-8i

.8

111
132a|

100.0i

i -10-
<-5|

132ai

100.ci

1-2°-
<-10i

132a|

100.c1

1-50-
<-20|

132a|

1cc.01

1 1

<-50i

132a|

100.ci
1

11 itctbyhps1 11
11a

11a

11a

11a

113

11a

11a

111

99

96

107

11a

1132a|

1 1Xtot 1

byhrs1
e.fc

8.6

8.6

8.6

8.5

8.6

8.6

8.3

7.a

7.2

8.0

8.6

Alldataforthe600'levelshouldbetreatedwithcaution(seechapterfive)



Table5.19
PERCENTFRECUENCYOFLAPSERATES

INTHE600-810FOOTLAYERFORTHEHONTHOFJULY197C-1971 ACCORDINGTOLAPSERATEINTERVALANDTINECFCAYINTERVAL
1

1TOTI

X1

1L.
R.f

TIHEOFDAY
IN

HOURS

1BYI
CLP1

X

CUP1

|INTERVAL|
00-01

02-03

0A-05

06-07

08-0910-11
12-13

IA-15

16-17

18-19

20-21

22-23

1INTVL1
FREC1
FREC

FRFQ|

11 I>10|

1 1

15-
<10|

1

1A-
<51

1

I3-
<A|

1

12.5-
<31

1.0

11

11

1

12-
<2.51

11

1

11.5-
<2\

.8

.8

121

31

.1

.2t

11.1-
<1.51

A.3

1.8

2.0

1.0

1101
131

.7

.9I

1 .9-
<1.11

A.A12.2
15.7

11.7

16.1

2.0

.9

169I
821

5.2

6.11

1.5-
< .9|
27.1

18.A

9.6

21.0

55.785.0
77.1

8A.6

76.7

82.2

52.3

60.3

16861
7681

51.8

58.01

1 .1-
< .51
36.e

27.1

21.9

20.1

16.81.7
.8

1.8

2.0

5.2

31.7

28.9

12191
587I

16.5

76.51

1-.1-
< .11

9.6

15.7

12.2

12.2

1.7

.8

3.0

3.1

3.7

7.0

1781
10651

5.8

80.6I

1-.5-
<-.11
16.6

17.5

27.1

17.5

5.3

6.1

9.3.

16.9

11271
11921

5.5

90.01

1-1.0-
<-.5I

A.3

1C.5

1A.9

ir-

7.0.8

1.0

1.8

7.8

167|
1259I

5.0

95.C1

1-1.5-
<-1.1

1.7

A.3

2.6

5.2

5.3

.8

1231
12821

1.7

96.81

1-2.0-
<-1.5I

.8

2.6

A.3

5.2

1151
1297I

1.1

97.91

1-2.5-
<-21

.e

1.7

3.5

6.1

3.5

1181
1315I

1.3

59.31

1-3-
<-2.5I

1 .7

•8

13I
13181

.2

99.51

1-3.5-
<-31

.8

.8

121
13201

.1

99.61

I -A-
<-3.51

1320!

59.6I

1-A.5-
<—A.|

•8

111
13211

99.71

1-5-
<-A.51

.8

111
13221

99.81

) -5.5-
<-5I

.8

111
13231

99.5I

1-6-
<-5.5I

.8

111
1326I

100.01

1-7-
<-6I

.

1326I

10C.01

1-8-
<~7|

*

13261

100.01

1-9-
<-6I

13261

100.01

1-10-
<-9|

13261

100.0|

1-20-
<-10|

1326I

100.C1

1-5°-
<-20|

1326I

100.01

I 1

<-50|

1326I

100.C1
1

11 ITCTBYEPS1 11
11A

11A

11A

11A

11311A
11A

in

99

96

1C7

116

113261

1
1*TOT 1

BYHRS1
8.6

8.6

8.6

8.6

8.58.6
8.6

8.3

7.6

7.2

e.o

8.6



Table5.20
PERCENTFREQUENCYOFLAPSERATES

INTHE600-810FOOTLAYERFORTHEPCNTHOFJULY197C-1971 ACCOROINGTOLAPSERATEINTERVALANDTIRECFDAYINTERVAL
1

1TOT|

1

X1

1L.
R.1

TIME

OFDAY
IN

HOURS

1BY|
CUP1

X

CUP1

IINTERVAL|
00-01

02-03

0A-05

06-07

08-09

10-11

12-13

1A-15

16-17

18-19

20-21

22-23

1INTVL|
FREC1
FREO

FREO1

11 1>101

1 t

1 1

15-
<101

1

1

1A-
<5I

.8

1.0

12I

21

.1

.11

13-
<A|

.8

111

31

.21

12.5-
<31

1.0

.9

12|

51

.1

.31

12-
<2.51

2.0

f2t

7I

.1

.5I

11.5-
<2\

.8

9.7

29.8

A1.2

29.7

36.3

8.3

11701
1771

12.8

13.31

11.1-
<1.51
26.3

1A.9

9.6

15.7

A5.1

57.8

5A.3

63.0

52.5

72.9

52.3

AO.3

15A9I
7261

91.9

59.81

1 .9-
<1.1I
18.A

7.0

A.3

9.6

7.9

2.6

.9

A.0

1.0

9.3

e.7

183i
8091

6.2

61.1I

1 .5-
< .9|
33.3

37.7

38.5

35.C

17.6

5.2

.8

5.A

5.0

11.A

27.1

37.7

1286I
1095I

21.6

e2.71

1 .1"
< .51
11.A

17.5

16.6

13.1

2.6

3.5

2.6

1.0

1.0

6.5

A.3

191|
11861

6.8

89.51

1-.1-
< .11

A.3

5.2

5.2

2.6

2.6

.9

3.5

128|
12191

2.1

91.6I

1-.5-
<-.11

2.6

7.0

1A.C

11.A

8.8

1.0

1.8

2.6

156|
12701

9.2

95.9I

1-1.3-
<-.5|

.e

5.2

3.5

3.5

1.7

.9

1.0

.9

1.7

122I
12921

1.6

97.51

1-1.5-
<-1.1

1.7

2.6

2.6

•8

.8

110I
13021

.7

98.31

1-2.0-
<-1.51

1.7

1.7

1 .7

.8

17|
13091

.5

98.81

1-2.5-
<-21

.8

.e

1.7

.8

1cI
1319I

.3

99.2I

1-3-
<-2.51

.8

.8

121
13161

.1

99.31

1-3.5-
<-31

.8

111
1317I

99.9|

I -A-
<-3.51

1.7

.8

131
1320I

.2

99.61

1-A.5-
<—A•|

13201

99.61

I -5-
<-A.51

•8

111
13211

99.71

1-5.5-
<-51

.8

.8

121
13231

.1

99.91

1-6-
<-5.5I

.8

-

111
13291

100.01

1-7-
<-6I

1329I

100.01

1-B-
<-7|

13291

100.0I

| -c-
<-8I

13291

100.01

1-lo-
<-9I

13291

ico.cI

1-20-
<-10I

13291

100.C1

I -59-
<-20I

1329I

100.0I

1 1

<-50I

13291
1

ICO.C1
1

I1 1TCTBYHPS1 11
11A

11A

11A

11A

113

11A

11A

111

99

96

1C7

11A

113291

1 1*tot 1

BYHPSi
e.e

8.6

e.e

e.6

8.5

8.6

8.6

8.3

7.A

7.2

8.0

8.6

Alldataforthe600'levelshouldbetreatedwithcaution(seechapterfive)



Table5-21

Cumulative%FrequencyofLapseRatesinthe35'-200'Layer, byMonthsandLapseRateIntervals,
WinnipegC.B.C.Tower,Oct.1969-Dec.1971

LapseRate Intervalin

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

D.A.L.R.units 10

0.2

5-10

0.1

0.2

0.2

0.1

1*-5

0.2

0.2

o.l*

0.2

0.1

0.3

0.1*

3-1*

0.2

0.3

0.6

0.8

0.5

0.1*

1 .0

0.7

0.3

0.2

0.3

2.5-3

0.7

0.5

1 .5

2.8

1.5

1 .2

1*.9

2.1*

1 .3

0.1*

0.5

2-2.5

2.0

1 .2

3.3

8.9

6.2

3.3

15.8

10.1*

1*.8

0.9

1 .2

1 .5-2

u.u

2.1

7.5

13.1

19.8

21.1*

16.5

31.1

23-3

12.1*

1*.1

1*.1

1-1.5

13.8

13.1

17.6

31.6

33.9

1*1-5

35-9

1*0.7

36.0

29.3

19.1*

20.1*

0-

1

1*6.8

1*1.1*

1*6.0

63.9

66.7

63.0

56.9

51.9

55-3

61.5

61.7

60.8

♦0.5

-0

53.1

1*8.1*

51.1

71.2

72.3

68.0

62.3

56.9

61.3

66.5

67.8

67.6

-1-

-o.5

57.9

53.5

55-1*

75-6

75.9

72.1

66.7

60.3

66.1*

69-6

72.5

72.0

-1.5

--1

63.0

58.1

58.8

78.8

79.3

71*.7

69.7

63.5

71.0

73.2

75.3

76.1

-2-

-1.5

66.6

61.5

61.5

81.1

81.1*

77.6

72.8

66.1

71*.3

76.1

77.6

78.6

"2.5

r\

-

69.3

65.1

61*.2

83.1*

D1.r\ UL+•U

80.6

75.3

69.1

77.1

78.0

80.3

81.9

-3-

-2.5

72.2

67.9

67.1

85.2

85.7

83.2

77.1*

71.9

79.1*

80.7

81.8

81*.3

-1*-

-3

77.5

71*.8

71.2

87.1*

89.2

87.O

81.6

78.0

81*.0

85.7

85-7

88.0

-5-

-1*

82.6

79.0

75.1*

89.5

91.8

89.3

81*.7

80.9

86.9

88.8

88.5

90.8

-7-

-5

89-7

86.7

81.7

93-7

95-1

93.3

90.1*

87.7

91.6

92.7

93.1*

95.1*

-10-

-7

96.1*

91*.2

90.0

97-5

98.3

97.2

96.9

95.5

97.0

96.1*

96.9

99.1

-20-

-10

100.0

100.0

99.1

99.8

100.0

99.8

100.0

100.0

100.0

100.0

99.9

100.0

-20

100.0

100.0

100.0

100.0

ON

VuJ



Table5.22

Cumulative%FrequencyofLapseRatesinthe200'-i|00'Layer, byMonthsandLapseRateIntervals,
Winnipeg6.B.C.Tower,Oct.1969-Dec.1971

LapseRate Intervalsin

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

D.A.L.R.units 10

5-10 h-5 3-ii

0.2

0.3

0.1

2.5-3

0.1

0.3

0.5

0.1

0.1

0.1

2-2.5

0.1

0.6

0.7

0.1

0.5

o.ii

1.5-2

0.2

0.2

1 .3

1 .9

2.8

1 .1

2.2

1 .6

0.1

1-1.5

8.6

11.3

12.7

23.7

31.9

ii3.9

38.8

35-9

36.9

33.5

20.6

lil.O

0-1

53.0

55.6

5U.6

69.5

79.5

72.3

70.9

62.k

69.2

71.2

72.9

67.3

-0.5-0

6i|.5

61|.7

63.0

76.8

85.8

79.5

78.7

68.9

76.3

77.1

79.0

73.9

-1--0.5

73.il

71.9

69.9

81.3

90.ii

8i|.1

83-3

73.6

82.1

81.9

83.5

79.0

-1.5--1

79.0

78.7

7ii•7

85.ii

93.ii

88.0

86.1

77.9

85.5

85.2

86.8

82.9

-2--1.5

8I1.O

83-5

79-7

87.il

9U.9

90.5

88.ii

81.5

88.6

87-7

89.1

85.3

-2.5--2

88.0

86.3

83.6

89.8

96.5

93.2

90.5

85.0

90.6

89.7

90.8

87.8

-3--2.5

90.1

88.7

86.3

92.ii

97.3

95.3

92.ii

87.7

92.2

92.0

91.7

89.ii

-U--3

93.9

92.5

91.3

95-5

98.0

97.6

95-1

92.5

9ii-8

9ii.8

93.8

93.0

-5--h

96.7

95.ii

95.0

97.9

98.8

98.5

97.2

9ii-7

97.0

96.h

95.9

95.3

-7--5

99.0

98.7

98.9

99.6

99-5

99.7

99.6

98.3

98.6

98.7

98.1

97.8

-10--7

99-9

99.8

99.8

100.0

99.9

100.0

100.0

99.7

99.9

99.8

99.6

99.7

-20--10

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

-20



Table5-23

Cumulative%FrequencyofLapseRateinthelj.00'—810'Layer, byMonthsandLapseRateIntervals, WinnipegC.B.C.Tower,Oct.1969-Dec.1971
LapseRate IntervalsinJanFebMarAprMayJunJulAugSepOctNovDec D.A.L.R.units 10

5-10 h-5 3-h
2.5-3 2-2.5

0.2

0.1

1 .5-2

0.1

0.2

0.7

0.3

1-1.5

0.2

1.1

1 .9

5.2

5.U

6.1

8.8

5-9

3.2

0.7

0.1

0-1

51.5

55.3

61.k

77.0

81i.5

79.ii

80.U

7h.3

72.9

78.6

72.5

5U•7

-0.5-o

67.6

71.0

76.0

86.9

91.0

89.0

90.0

83.0

83-5

86.1

82.U

6U.8

-1--0.5

78.9

79.9

83.3

91.1

9U.U

9U.0

95.0

88.9

89.ii

90.1

87.9

7U.1

-1.5--1

85.1

86.6

88.1

93.8

96.7

96.3

96.8

93.3

92.7

93.ii

90.7

81.1

-2--1.5

90.0

90.6

91.7

96.1

97.9

97.5

97.9

96.1

95-li

95.ii

93.7

86.7

-2.5--2

93.7

93.7

9U-7

97-ii

98.9

98.U

99.3

97.8

96.8

96.7

95.6

91.2

-3--2.5

95.U

95.9

97.1

98.3

99.0

99.0

99.5

98.5

98.5

97.6

97.3

9U.2

-ii--3

98.2

98.6

99.1

99.2

99.6

99.8

99.6

99.ii

99.ii

98.9

98.9

97.3

-5--h

99.2

99.li

99.7

99.5

99.9

100.0

99.8

99.8

99.7

99-5

99.5

98.8

-7--5

99.9

100.0

100.0

99.7

100.0

100.0

100.0

100.0

100.0

100.0

99.7.

-10--7

100.0

100.0

100.0

-20--10
-20
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Figure 6 • 1

Cumulative % frequency of occurrence of lapse rate over 3 layers, Winnipeg C BC tower January 1970-71

Cumulative '/. frequency of occurrence of lapse rate over 3 layers, Winnipeg C BC tower July 1970-71
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Figure i>.2
i

Cumulative % frequency of occurrence of lapse rate over 3 layers, Winnipeg C BC tower October 1969-71

Cumulative % frequency of occurrence of lapse rate over 3 layers, Winnipeg C BC tower April 1970-71



Table5-2lt

%frequencyofHours/monthwithLapserates>_D.A.L.R.by10HeightIntervals WinnipegC.B.C.Tower,Oct.1969-Dec.1971
35'-200'

200'-lt00»
lt00'-600'600'-810'

35'-Itoo'
35'-600»

35'-810'
200'-600'

200'-810'
ItOO'-810

Jan

13.9

8.6

0.0(3.8)18.2(0.5)
10.1

0.7(5.6)

1.3

0(3.0)

0

0

Feb

13.1

11.3

0(6.6)27.6(1.it)
11.1

0.1(7.1)

2.9

0(5-1)

O.U

0.2

Mar

17.6

12.7

0.1t(8.5)27.3(2.0)
iU-5

2.2(11.1)

6.0

0(8.3)

1 .7

1 .1

Apr

31.6

23-7

1.1(9.3)39-9(14.-5)
26.7

8.0(22.5)

16.2

0.3(15.8)

6.8

1 .9

May

33.9

31.9

0.3(13.6)U7-8(5-9)
31.1

18.6(29.5)

26.5

0.5(26.1)
18.3

5.2

Jun

U1.5

U3.9

0.U(16.9)61.0(7.2)
lt2.lt

21.14(38.6)

33.8

0.5(36.5)

2lt.lt

5-U

Jul

35-9

38.8

0.9(1lt-3)61.1(8.3)
37-3

17.8(33.9)

30.2

2.0(33.3)

25.0

6.1

Aug

U0.7

35.9

1.0(18.9)59.0(6.7)
38.3

28.1(37.0)

32.7

1 .2(31.3)
21.5

8.8

Sep

36.0

36.9

0.7(13.8)5U-6(7-5)
3U.2

21.1(30.5)

26.9

0.7(28.9)

20.3

5.9

Oct

29.3

33.5

0.6(20.1)51t-3(U-6)
29.5

12.6(27.9)

21.5

0.8(27.8)
15.2

3.2

Nov

39.it

20.6

0.6(15.3)39.U(0.5)
16.8

2.6(1lt.5)

7.1

0.3(15.6)

3.1

0.7

Dec

20.lt

11t,0

0.2(It-it)23-U(0.1)
1it-7

0.7(8.5)

2.3

0.2(6.2)

0.5

0.1

()denotesfigureobtainedbysubtracting0.6°Ffrom600'temperature
CN CO



Table5-25

%Frequencyofhours/MonthwithLapseRates>.0by10HeightIntervals, WinnipegG.B.C.
Tower,Oct.

1969-Dec.
1971

35'-200'
200'-I4.OO
'U00'-600'600'-810'

35T-Uoo'
35'-600'

35'-810'
200'-600'

200'-810'
UOO'-810

Jan

U6.8

53-0

39.3(60.1)67.0(U8.9)
U3.8

37.7(1*2.0)
38.0

U3.3(52.6)
U7.3

51.5

Feb

U1.1

55-6

U2.5(59.1;)73.6(56.1;)
I4.2.6

38.1*(1*1.6)
1*1.1

1*6.7(53-1)
50.6

55.3

Mar

J4.6.0

5U.6

13.7(61;.8)77.9(60.7)
U6.5

1*1.9(1*6.0)
U3.3

1*6.8(56.0)
53.3

61,b

Apr

63.9

69-5

60.9(77.8)88.14.(73-8)
66.5

62.7(66.7)
65.3

65-6(71.5)
70.6

77.0

May

66.7

79.5

73.2(86.6)91-1(80.1)
69.5

67.7(71.2)
70.7

76.1(81.5)
81.1

81;.5

Jun

63.0

72.3

62.3(77.9)91.0(82.6)
61*.6

61.7(6)4.1)
65.3

67.3(73.0)
73.7

79.1;

Jul

56.9

70.9

62.0(77.7)91.6(83.9)
59.1

56.6(60.0)
61.2

65.U(72.5)
73.1;

80.U

Aug

51.9

62.1*

58.1(73.3)87.1(78.7)
53.6

51.2(5U.O)
53.6

59.0(61;.0)
65-3

71;.3

Sep

55-3

69.2

55.0(71.3)86.3(77.5)
58.9

51*.6(58.2)
59.1

62.0(68.2)
68.7

72.9

Oct

61.5

71.2

63.8(77.9)88.5(79.9)
63.6

61.5(6U.6)
65-3

67.1(73.0)
7U-1

78.6

Nov

61.7

72.9

60.3(7U.9)81;.0(f2.5)
61*.2

60.1;(61*.8)
61*.8

66.5(71.9)
70.8

72.5

Dec

60.8

Si.3

1*6.3(62.5)61*.3(50.2)
58.3

50.0(53.7)
U8.0

53.1*(59-8)
5U.i

5U.7

(

)denotesfigureobtainedbysubracting0.6°F,
from600'

temperature



Tabls 5 • 26
Maximum % Occurence of Superadiab'atic Lapse Rates

70

Winnipeg C.B.C. Tower. Oct. 1969- Dec. 1971

Height
Interval 35 •-200' 20C)' -koo' 1+00' -810'

Months Max.$ 2 Hour Max.$ 2 Hour Max.$ 2 Hour
DALR Period

Commencing
DALR Period

Commencing
DALR Period

Commencing
Jan. 50.2 1200 27.3 11+00 0 -

Feb. 51+.6 1200 1+2.3 11+00 1 .9 1600

Mar. 51+.9 11+00 1+1 -1+ 11+00 6.3 1200

Apr. 76.0 1200 1+9.9 1200 6.2 1200

May 72.0 1000 67.1+ 1000 22.1+ 1200

Jun. 92.3 1200 90.3 1200 18.1 1200

Jul. 81+.9 1000 93.7 1200 20.9 1200

Aug. 96.0 1000 89.1+ 1000 28.6 1200

Sep. 93.1+ 1000 89.1+ 1200 22.3 1200

Oct. 93.6 1200 83.1+ 1200 11+.6 1200

Nov. 68.3 1200 57.3 11+00 2.7 11+00
Dec. 61.7 1200 25-0 11+00 0.6 2000

Table 5. 27
Maximum % Occurence of Inversions by 2 Hour Periods

and Months for 3 Height Intervals

Winnipeg C.B.C. Tower. Oct.1969- Dec.1971

Height
Interval 35 ■- 200' 200 - 1+00« 1+00 - 810'

Months Max.$ 2 Hour Max.$ 2 Hour Max.$ 2 Hour
Inv. Period Inv. Period Inv. Period

Jan. 70.5
Commencing

0 68.2
Commencing

01+00 61 .3
Commencing

0

Feb. 81+.1+ 2000 61 .7 0600 59.7 0600

Mar. 77.7 0 68.8 01+00 66.7 0800

Apr. 66.7 2000 52.7 0600 1+6.2 0600

May 71+*7 2200 56.1+ 0200 1+3.0 0600

Jun. 85-7 0200 71 .9 01+00 51 .3 01+00
Jul. 88.7 0 69-3 01+00 56.2 01+00

Aug. 93.6 2200 79.9 0200 63.7 0600

Sep. 79.1 2000 63.9 ol+oo 59.3 01+00
Oct. 65.3 0 55.0 0 1+0.2 0600

Nov, 59.1 2000 1+1 .0 0 1+1 .1+ 01+00
Dec. J+1+.6 1800 1+3.1+ 0600 58.0 0600
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Figure 5.3 (over)



Figure$.h

AVERAGEMONTHLYLAPSERATESin°F/1000'atWINNIPEGC.B.C.TOWER APRIL1970-71MAY1970-71JUNE1970-71 -35-810' 35-600'
-35-400' -35-200'
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Figure 5>.5> (over)



Figure5.6

AVERAGEMONTHLYLAPSERATESin°F/1000'atWINNIPEGC.B.C.TOWER OCTOBER1969-71NOVEMBER1969-71DECEMBER1969-71 HourofDayHourofDayHourofDay -35-810'
••35-600' -35-400' -35-200'

-tr-



75

Figure 5•7 (over)



Figure5-8

AVERAGEMONTHLYVERTICALTEMPERATUREPROFILESin°FatWINNIPEGC.B.C.TOWER



Figure £.9 (over)



Figure5.10

AVERAGEMONTHLYVERTICALTEMPERATUREPROFILESin°FatWINNIPEGC.B.C.TOWER
00010203040506070*091011121314151617181920212223HourofDay

-^3
CO
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Figure £.11 (over)



Figure5.12

000102030405060706091011121314151617181920212223HourofDay



oua

Figure 5*13

Theoretical Distribution of the Variation of Temperature

With Height in the Lower 1000'



Figure5>.1U(&)

AVERAGEMONTHLYVERTICALTEMPERATUREPROFILESin*FatWINNIPEGC.B.C.TOWER
000)02030405060708091011121314151617181920212223HourofDay
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TABLE5.28
winnipegcbctower,star6uck

averagetemperaturedifferencesindegreesfbvheightsandbyhoursforthemonthjanuary,1970-1971 unsignedvalue=inversion
height -lour

200-35

400-35

600-35

810-35

400-200

600-200

810-200

600-400

810-400

810-601

00

3.1

4.0

5.2

5.4

.8

1.9

2.2

1.1

1.4

.2

01

3.0

4.0

5.2

5.6

.9

2.1

2.5

1.2

1.6

.3

02

3.0

4.1

5.2

5.2

1.0

2.1

2.1

1.0

1.1

.0

03

2.6

3.9

5.0

5.1

1.2

2.4

2.4

1.1

1.1

.0

04

2.6

3.9

5.0

5.1

1.2

2.5

2.6

1.1

1.4

.1

05

2.5

3.7

4.9

5.2

1.2

2.4

2.7

1.2

1.5

.2

06

2.4

3.7

4.7

5.0

1.2

2.3

2.6

l.c

1.2

.2

07

2.4

3.8

5.c

5.0

1.3

2.5

2.6

1.1

1.2

.0

08

2.6

3.9

5.0

4.9

1.2

2.3

2.3

1.1

1.0

.0-

09

1.9

3.1

4.6

4.6

1.2

2.6

2.6

1.4

1.4

.0-

10

1.3

2.5

3.9

4.1

1.2

2.6

2.7

1.4

1.5

.0

11

.1

1.3

2.5

2.6

1.0

2.3

2.4

1.2

1.3

.1

12

.7-

.1-

1.1

1.2

.5

1.8

1.9

1.3

1.4

.0

13

.8-

.5-

.5

.3

.2

1.4

1.2

1.1

.9

.1-

14

.8-

1.0-

.1-

.3-

.2-

.6

.5

.8

.7

.1-

15

.5-

.9-

.2-

.4-

.4-

.3

.0

.7

.4

.3-

16

.0-

.3-

.1

.0-

.3-

.2

.0-

.5

.2

.2-

17

.7

.3

.8

.3

.4-

.c

.3-

.4

.0

.3-

18

1.4

1.2

1.6

1.2

••.2-

.1

.2-

.3

.0

.3-

19

2.c

2.0

2.4

2.1

.0

.2

.0

.3

.1

.2-

20

2.1

2.3

2.6

2.4

.1

.4

.3

.3

.1

.1-

21

2.4

2.7

3.5

3.3

.3

1 .0

.9

.7

.6

.1-

22

2.5

3.1

4.0

3.9

.6

1.4

1.4

.8

.7

.0-

23

2.9

3.6

4.5

4.6

.7

1.7

1.6

1.0

.9

.0-

monthlyaverage1.62.22.23.1.61.51.5.9.9.0- A2_ldataforlayersinvolvingthe600'levelshouldbetreatedwithcaution(seechapterfive)



Table5.29
WINNIPEGCBCTOWERSTAR6UCK

AVERAGETEMPERATUREDIFFERENCESINDEGREESFBYHEIGHTSANDBYHCURSFORTHEMONThFEBRUARY,1970-1971 UNSIGNEDVALUE=INVERSION
HEIGHT200-354C0-35600-35810-35400-2CC6CO-200810-2006GC-400810-400810-600 HOUR 00

13.9

5.0

5.9

5.7

l.C

1.9

1.7

.9

6

.2-

01

14.1

5.1

6.3

6.0

l.C

2.2

1.9

1.1

9

.2-

02

14.3

5.4

6.5

6.2

1.1

2.1

1.8

1.1

7

.3-

03

14.0

5.2

6.4

6.2

1.3

2.5

2.3

1.1

9

.2-

04

13.4

5.0

6.1

6.3

1.6

2.8

3.0

1.2

1

3

.2

05

13.3

4.9

6.1

6.2

1.5

2.6

2.9

1.2

1

2

•C

06

13.4

5.0

6.2

6.4

1.6

2.7

2.9

1.1

1

3

.1

07

12.8

4.1

5.5

5.6

1.2

2.7

2.7

1.4

1

5

.0-

08

12.9

3.9

5.5

5.4

1.0

2.6

2.6

1.6

1

5

•c-

09

12.4

3.5

4.7

5.1

1.1

2.3

2.7

1.2

1

6

.4

10

11.5

2.4

3.6

3.9

l.C

2.2

2.5

1.2

1

5

.3

11

1 .0

.4

1.7

1.4

.4

1 .6

1.4

1.2

9

.2-

12

1 .6-

.3-

.4

.C

.2

.9

.6

.7

4

.3-

13

1 .7-

1.1-

.5-

1.0-

.4-

.1

.4-

.6

0

.5-

14

1 .7-

1.3-

1.0-

1.4-

.5-

.3-

.6-

.2

1-

.4-

15

1 .6-

1.2-

.9-

1.4-

.6-

#-a—

.7-

.2

1-

.4-

16

1 .4-

.9-

.5-

1.1-

.5-

.c-

.6-

.3

1-

.5-

17

1 .2

.0

.4

.1-

.1-

.2

.3-

.4

1-

.5-

18

11.4

1.4

2.0

1.5

.•.c-

.5

.0

.5

1

.5-

19

12.3

2.7

3.5

2.9

.4

1.1

.6

.7

2

.5-

20

12.7

3.4

4.0

3.4

.6

1.3

.6

.6

0

.6-

21

13.0

3.9

4.7

4.0

.8

1.6

.9

.7

1

.6-

22

13.5

4.3

5.1

4.7

.7

1.5

1.1

.7

4

.3-

23

14.0

4.9

5.7

5.5

.8

1.6

1.4

.8

6

.2-

MONTHLYAVERAGE2.02.73.63.4.61.51.3.9.6.2- Alldataforlayersinvolvingthe600'levelshouldbetreatedwithcaution(seechapterfive)
CO

4^



Table3'.30 WINNIPEGCBCTOWER,STARBUCK
AVERAGETEMPERATUREDIFFERENCESINCEGREESFBYHEIGHTSANDBYHOURSFORTHEMONTH UNSIGNEDVALUE=INVERSION

MARCH,1970
1971

HEIGHT HOUR

200-35

A00-35

60C-35

810-35

A00-2CC

6C0-20C

61C-2CC

60C-A0C

eio-Aoo

810-600

00

A.5

5.3

t.C

5.7

.e

1.5

1.2

.7

.A

.3-

01

5 .C

5.8

6.6

6.A

.8

1.6

1.5

.8

.6

.1-

02

5.0

6.0

7.0

6.8

1.0

2.0

1.9

1.0

.8

.1-

03

A.fc

6.0

7.A

7.2

1 .A

2.7

2.6

1.3

1.2

.1-

OR

A.6

6.A

7.7

7.6

1.8

3.C

3.0

1 .2

1.1

.1-

05

5.1

6.9

e.2

7.8

1.9

3.1

2.8

1.2

.8

.3-

Ofc

5.1

7.0

8.3

8.2

1 .9

3.2

3.1

1.2

1.1

.C-

07

A.7

7.1

8.5

8.7

2.3

3.8

A.0

1 .A

1.6

.1

08

3.5

5.6

7.3

7.A

2.C

3.7

3.8

1.6

1.8

.c

09

2.6

A.3

6.0

6.3

1.7

3.A

3.7

1.7

2.0

.2

10

1 .3

2.9

A.A

A.5

1.5

3.1

3.1

1.5

1.5

.0

11

.2

1.2

2.A

2.3

.9

2.2

2.1

1 .2

I .1

.c-

12

.6-

.1-

.6

.3

#C

1.3

1.0

.8

.A

•A-

13

.8-

1.0-

.5-

.9-

.2-

.2

.1-

.A

.1

.A-

1A

.9-

1.3-

.9-

1.5-

.A-

.C-

.7-

.3

.3-

.6-

15

.8-

1.3-

1.1-

2.0-

.5-

.3-

1.2-

.2

.7-

.9-

16

.7-

1.2-

1.2-

2.2-

.5-

.5-

1.5-

.0-

.9-

.9-

17

.1-

.6-

.5-

1•A—

.•*-

.3-

1.2-

.1

.8-

.8-

18

.7

•A

.6

.1-

.2-

.0-

.8-

.2

.6-

.8-

19

1.7

1.7

2.0

1.3

.C

.2

.A-

.2

•A-

.6-

20

3.0

3.1

3.A

2.7

.1

.A

.3-

.3

•A-

.7-

21

3.7

A.1

A.A

3.7

•A

.7

.0-

.2

•A-

.6-

22

A.0

A.6

5.C

A.5

•6

1.0

.A

.A

.1-

23

A.3

A.9

5.5

5.0

.5

1.1

.6

.6

.1

.A-

MONTHLYAVERAGE2.53.2A.13.7.71.51.1.7.3.3- Alldataforlayersinvolvingthe600'levelshouldbetreatedwithcaution(seechapterfive)



Table5.31 WINNIPEGCBCTDWER,STARBUCK
AVERAGETEMPERATUREDIFFERENCESINDEGREESFBYHEIGHTSANDBYHOURSFORTHEMONTHAPRIL,1970-1971 UNSIGNEDVALUE=INVERSION

HEIGHT200-35400-35600-35810-35400-200600-200810-2CC60C-40081C-400810-600 HOUR 00

12.1

2.7

3.4

2 .9

.7

1.2

.7

.5

.C

•5-

01

12.1

2.8

3.7

3.2

.7

1.6

1.1

.9

.4

c_

•

02

12.3

3.4

4.3

3.9

1.0

1.9

1.5

.9

.4

.4-

03

12.3

3.7

4.4

3.9

1.3

2.0

1.6

.7

.2

.4-.

04

12.3

3.4

4.1

3.8

1.1

1.8

1.5

.7

.4

.3-

05

12.1

3.3

4.1

3.9

1.2

2.C

1.7

.8

.5

.3-

06

12.1

3.1

3.9

3.5

l.C

1.8

1.4

.7

.4

.3-

07

!1.6

2.4

3.5

3.2

.8

1.9

1.6

1.0

.8

.2-

08

1 .2

.8

1.6

1.1

.5

1.3

.9

.7

.2

.5-

09

1 .6-

.8-

.0

.4-

.3-

.6

.1

.9

.4

.4-

10

11.1-

1.3-

.7-

1.4-

.2-

.4

.3-

.6

.0-

.7-

11

11.2-

2.0-

1.7-

2.7-

.8-

.5-

1.5-

.2

.6-

.9-

12

11.3-

2.0-

2.1-

3.1-

.7-

.7-

1.8-

.0

l.C-

1.0-

13

11.2-

2.0-

2.3-

3.4-

.6-

1.0-

2.1-

.3-

1.3-

1.1-

14

11.1-

1.9-

2.1-

3.2-

.7-

1.0-

2.1-

.2-

1.3-

1.1-

15

11.0-

1.8-

2.1-

3.2-

.8-

1.1-

2.2-

.2-

1.4-

1.1-

16

11.0-

1.7-

2.1-

3.3-

.7-

1.1-

2.3-

.3-

1.5-

1.2-

17

1 .7-

1.4-

1.7-

2.9-

.7-

1.0-

2.2-

.2-

1 .4-

1.2-

18

1 .2-

.8-

1.0-

2.1-

•' .6-

.7-

1.8-

.1-

1.2-

1.1-

19

i .5

.2

.1

.8-

.3-

.3-

1.3-

.0-

1.0-

.9-

20

11.3

1.3

1.6

.7

.0-

.2

.6-

.2

.6-

.8-

21

11.7

2.0

2.6

1.7

.2

.8

.0

.4

.2-

.7-

22

11.9

2.5

3.0

2.3

.6

1.0

.3

.5

.2-

.6-

23

11.9

2.5

.3.2

2.7

.6

1.3

.7

.7

.1

.5-

MONTHLYAVERAGE.6.71.1.4.1.5.2-.4.3- .7- Alldataforlayersinvolvingthe600flevelshouldbetreatedwithcaution(seechapterfive)



Table5.32 WINNIPEGCBCTOWER,STARBUCK
AVERAGETEMPERATUREDIFFERENCESINOEGREESFBYHEIGHTSANDBYHCURSFORTHEMONTH

MAY,1970-1971

200-35

400-35

UNSIGNEDVALUE=INVERSION
600-35810-35400-200600-200
810-200

600-400810-400
81C-60C

HOUR 00

12.6

2.9

1

1

1

1

I m

1

1

1

I

2.5

.3

.6

.0-

.3

4-

.8-

01

12.6

3.2

3.6

3.0

.6

1 .0

.4

.4

1-

.6-

02

12.3

3.1

3.8

3.4

.7

1 .4

1.0

.6

3

.3-

03

12.7

3.3

4.0

3.8

.6

1.3

1.0

.7

4

.2-

04

12.5

3.3

4.0

3.7

.7

1.5

1.2

.7

4

.3-

05

.12.4

3.4

4.1

4.0

1.0

1.7

1.6

.7

6

.0-

06

11.4

2.2

3.3

3.1

.6

1.9

1.7

1.0

8

.1-

07

1 .4-

.4-

.4

.1

.0

.8

.6

.8

5

.2-

08

11.0-

1.8-

1.6-

2.0-

.7-

.6-

1.0-

.2

2-

.5-

09

11.2-

2.3-

2.6-

3.7-

1.0-

1.3-

2.4-

.2-

1

4-

1.1-

10

11.3-

2.5-

2.8-

4.2-

1.1-

1.5-

2.8-

.3-

1

7-

1.3-

11

11.4-

2.5-

2.9-

4.2-

1.1-

1.5-

2.8-

.3-

1

7-

1.3-

12

11.4-

2.5-

2.9-

4.3-

1.1-

1.5-

2.9-

.3-

1

8-

1.4-

13

11.4-

2.5-

2.9-

4.3-

1.1-

1.4-

2.9-

.4-

1

8-

1.4-

14

i1.4-

2.5-

2.9-

4.2-

l.C-

1 .4-

2.8-

.4-

1

8-

1.3-

15

11.4-

2.4-

2.8-

4.2-

l.C-

1 .4-

2.8-

.4-

1

8-

1.4-

16

11.2-

2.3-

2.7-

4.1-

1.1-

1.4-

2.8-

.3-

1

7-

1.3-

17

11.1-

2.1-

2.4-

3.7-

1.0-

1.3-

2.7-

.4-

1

7-

1.3-

18

1 .8-

1.8-

2.1-

3.4-

.9-

1.3-

2.6-

.3-

1

6-

1.3-

19

1 .4-

1.2-

1.5-

2.8-

* .8-

1.1-

2.3-

.3-

1

5-

1.3-

20

i .7

.1

.1

.9-

bc_

.5-

1.6-

.0

1

0-

1.1-

21

11.5

1.3

1.4

.6

.2-

.1-

.9-

.1

7-

.8-

22

12.1

2.1

2.2

1.3

.0

.0

.8-

.0

8-

.9-

23

12.5

2.7

3.1

2.2

.2

.6

.3-

.4

5-

.9-

MONTHLYAVERAGE.3.0.1.7- .3-.2-1.1-.1.8-.9- Alldataforlayersinvolvingthe600'levelshouldbetreatedwithcaution(seechapterfive)



Table5.33
WINNIPEGCBCTOWER,STARBUCK

AVERAGETEMPERATUREDIFFERENCESINDEGREESFBYHEIGHTSANDBYHOURSFORTHEMONTHJUNE,1970-1971 UNSIGNEDVALUE=INVERSION
HEIGHT200-35400-35600-35810-3540C-2C0600-200810-200600-4C081C-40C810-600 HOUR 00

13.1

3.8

4.6

4.0

.6

1 .4

.9

.7

.2

.5-

01

13.6

4.2

5.2

4.7

.6

1.6

1.1

1.1

.5

.5-

02

13.4

4.7

5.8

5.4

1.3

2.4

2.0

1.0

.6

.3-

03

13.5

4.9

6.2

5.9

1.4

2.7

2.4

1.2

.9

.3-

04

13.6

5.0

6.5

6.0

1.4

2.9

2.3

1 .4

.9

.4-

05

13.6

5.0

6.2

5.8

1.4

2.6

2.2

1.2

.8

.3-

06

11.1

2.8

3.9

3.3

1.6

2.8

2.2

1.1

.5

.6-

07

1 .6-

.4-

.6

.1

.2

1.3

.8

1.1

.6

.4-

08

11.1-

2.0-

1.8-

2.7-

.8-

.6-

1.5-

.2

.7-

.8-

09

11.2-

2.4-

2.7-

4.0-

1.2-

1.4-

2.7-

.2-

1.5-

1.2-

10

11.3-

2.6-

3.1-

4.6-

1.3-

1.8-

3.3-

.4-

2.0-

1.5-

11

11.4-

2.8-

3.2-

4.9-

1.3-

1.8-

3.4-

.4-

2.1-

1.6-

12

11.4-

2.7-

3.1-

4.7-

1.3-

1.6-

3.3-

.3-

1.9-

1 .6-

13

11.6-

2.8-

3.3-

4.8-

1.2-

1.7-

3.2-

.4-

2.0-

1.5-

14

11.4-

2.8-

3.2-

4.8-

1.3-

1.7-

3.3-

.4-

2.0-

1.6-

15

i1.2-

2.5-

2.9-

4.4-

1.2-

1.7-

3.1-

.4-

1.9-

1.5-

16

11.2-

2.4-

2.9-

4.4-

1.2-

1 .6-

3.2-

.4-

1.9-

1.6-

17

11.0-

2.2-

2.5-

4.2-

1.1-

1.5-

3.1-

.3-

1.9-

1.5-

18

1 .9-

1.9-

2.2-

3.7-

J.C-

1.3-

2.8-

.2-

1.8-

1 .5-

19

1 .3-

1.2-

1.3-

2.7-

.9-

1.0-

2.4-

.1-

1.5-

1.3-

20

t .5

.1

.2

1.0-

.3-

.3-

1.5-

.0

1.2-

1.2-

21

11.4

1.1

1.5

.3

.2-

.0

1.1-

.3

.8-

1.2-

22

12.3

2.5

2.9

1.9

.2

.7

.3-

.4

.5-

1.0-

23

12.9

3.4

4.1

3.3

.6

1.1

.3

.6

.2-

.8-

MONTHLYAVERAGE.6.4.6.3- .2-.0l.C-.3.8-1.1- Alldataforlayersinvolvingthe600'levelshouldbetreatedwithcaution(seechapterfive)



Table5.3k WINNIPEGCBCTOWER,STARdUCK
AVERAGETEMPERATUREDIFFERENCESINDEGREESFBYHEIGHTSANDBYHOURSFORTHEMONTHJLLY,1970-1971 UNSIGNEDVALUE=INVERSION

HEIGHT200-35900-35600-35810-359QC-2C06CC-2CC81C-2CC6CC-9C081C-9C0810-600 HOUR 00

13.9

1

1

1

1

1

| •

1 ^

1

1

1

5.6

9.6

l.C

1.7

.6

.5

.3-

1 .0-

01

19.C

5.0

5.8

5.1

1.0

1.7

1.0

.8

.1

.7-

02

19.1

5.7

6.5

5.9

1.6

2.5

1.8

.8

.2

.5-

03

i9.0

5.b

6.6

6.3

1.7

2.6

2.2

.8

.5

.3-

09

13.7

5.5

6.7

6.5

1.7

3.0

2.7

1.2

.9

.2-

05

13.1

9.8

6.C

5.8

1.6

2.9

2.6

1.2

.9

.2-

06

11.7

2.9

9.C

3.5

1.2

2.3

1.9

1 .0

.5

.9-

07

1 .3-

.0

.9

.5

.3

1.3

.9

.9

.5

.3-

08

1l.C-

1.9-

1.9-

2.2-

.8-

.3-

1.1-

.9

.3-

.7-

09

11.2-

2.9-

2.5-

3.6-

1 .1-

1.2-

2.3-

.1-

1.3-

1.1-

10

11.2-

2.5-

2.9-

9.5-

1.3-

1.7-

3.3-

.9-

1.9-

1.5-

11

11.3-

2.7-

3.2-

9.8-

1.3-

1.8-

3.9-

.9-

2.0-

1.6-

12

11.9-

2.8-

3.3-

9.9-

1.9-

1.9-

3.6-

.5-

2.1-

1.7-

13

11.3-

2.7-

3.1-

9.8-

1.9-

1.8-

3.5-

.9-

2.1-

1.7-

19

11.2-

2.5-

2.9-

9.6-

1.2-

1.7-

3.3-

.5-

2.0-

1.5-

15

1.8-

2.1-

2.5-

9.1-

1.2-

1 .6-

3.2-

.9-

2.0-

1.6-

16

11.1-

2.3-

2.7-

9.3-

1.?.-

1.6-

3.2-

.9-

2.0-

1.6-

17

1 .6-

1.6-

2.0-

3.7-

1.1-

1.9-

3.0-

.3-

2.0-

1.6-

18

1 .9-

1.9-

1.6-

3.1-

•' .e-

1.1-

2.7-

.2-

1.7-

1.5-

19

1.3

.9-

.6-

2.0-

.7-

.9-

2.3-

.1-

1.6-

1.9-

20

11.3

1.0

1.0

.0-

.3-

.2-

1.9-

.1

1.0-

1.1-

21

12.7

2.8

3.0

1.9

.0

.3

.8-

.2

.8-

1 .1-

22

13.9

3.9

9.9

3.9

.5

1.0

.0

.5

.5-

1.0-

23

13.8

9.6

5.2

9.2

.8

1.3

.2

.5

.5-

1.1-

MONTHLYAVERAGE1.01.01.2.1.0-.1.9-.2.8-l.C- Alldatalorlayersinvolvingthe600'levelshouldbetreatedwithcaution(seechapterlive)



Table5.35 WINNIPEGCBCTOWER,STARBUCK
AVERAGETEMPERATUREDIFFERENCESINDEGREESFBYHEIGHTSANDbYHOURSFORTHEMONTHAUGIST,1970-1971 UNSIGNEDVALUE=INVERSION

HEIGHT200-35400-35600-35810-35400-200600-200810-2006CC-40C81C-4CC81C-6CC HOUR 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23

MONTHLYAVERAGE1.21.62.11.2.4.8.C- .4.4- .9- Alldataforlayersinvolvingthe600'levelshouldbetreatedwithcaution(seechapterfive)4.7

6.4

4.7

7.0

4.5

6.0

4.4

6.6

4.3

6.6

4.2

6.8

3.1

5.9

.1-

1.9

1.4-

1.7

1.5-

2.6

1.6-

2.8

1.8-

3.1

1.6-

2.8

1.7-

3.0

1.4-

2.6

1.6-

2.7

1.6-

2.7

1.0-

2.1

.9-

1.5

.1

.1-

1.6

1.4

3.6

3.8

3.9

4.8

4.2

5.5

7.5

6.9

8.1

7.4

7.9

7.5

7.9

7.6

8.1

7.8

8.4

8.1

7.5

7.5

3.7

3.7

.7-

.8

2.7-

3.6

3.2-

4.5

3.6-

5.2

3.4-

5.0

3.5-

5.2

3.2-

4.8

3.2-

4.8

3.1-

4.6

2.3-

4.0

2.2-

3.2

.6-

1.5

1.1

.2

4.0

2.7

5.3

4.4

6.4

5.5

1.7

ro

CD

2.3

3.3

2.2

3=4

2.1

3.4

2.3

3.7

2.6

4.2

2.8

4.4

2.0

3.8

.3-

.6

1.1-

1.1

1.2-

1.5

1.3-

1.8

1.2-

1.7

1.2-

1.8

1.2-

1.8

1.2-

1.6

1.1-

1.5

1.1-

1.4

• .5-

1.2

.3-

.8

.1-

.4

.2

.3

.9

1.4

1.4

2.3

2.1

1.0

2.6

1.0

2.9

1 .2

3.1

1.3

3.5

1.4

3.9

1 .6

4.3

1.6

3.8

1.8

.6

1 .0

2.0-

.0-

2.8-

.3-

3.4-

.4'

3.4-

.5

3.4-

.5'

3.3-

.6

3.2-

.4

3.0-

.4

3.0-

.2

2.2-

.6

1.7-

.4

1.4-

.2

.9-

.1

.5

.5

1.4

.9

.4

.6-

.3

.6-

.7

.4-

1.0

•2—

1.2

.2-

1.3

.3-

1.5

.0-

1.7

.0

.9

.0

.9-

.6-

1.6-

1.3-

2.1-

1 .6-

2.1-

1 .6-

2.2-

1.7-

2.2-

1.6-

2.C-

1.6-

1.9-

1.4-

1.8-

1.6-

1.6-

1.0-

1 .4-

.9-

1.2-

.9-

1.1-

1.2-

.3-

.9-

.0

.8-



Table5»36 WINNIPEGCBCTOWER,STAR6UCK
AVERAGETEMPERATUREDIFFERENCESINDEGREESFBYHEIGHTSANDBYHOURSFORTHEMONTHSEPTEMBER,1970-1971 LNSIGNEDVALUE=INVERSION

HEIGHT200-35400-3560C-35810-354CC-2CC6CC-20081C-2CC60C-4CC81C-40C810-600 HOUR CO

12.9

3.9

4.7

4.1

.9

1 .7

1.2

.8

.2

.6-

01

I2.8

3.9

5.0

4.5

1.C

2.1

1.5

1.1

.5

.6-

02

i2.8

3.9

5.0

4.6

1.1

2.2

1.9

1.1

.7

.3-

03

12.9

4.2

5.4

5.3

1.2

2.5

2.4

1.2

1.1

.1-

04

12.7

4.0

5.5

5.3

1.4

2.8

2.7

1.3

1.2

.1-

05

13.2

4.8

6 .C

5.6

1.5

2,.7

2.3

1.2

.8

.3-

06

12.9

4.4

5.7

5.4

1.5

2.8

2.5

1.3

.9

.3-

07

11.7

2.9

4.5

4.3

1.1

2.8

2.5

1.6

1.3

.2-

08

1 .3-

.0

1.2

.9

.4

1.6

1.3

1.1

.8

.2-

09

11.3-

2.1-

1.7-

2.3-

.7-

.4-

.9-

.4

.1-

.6-

10

f1.5-

2.7-

2.9-

4.1-

1 .?-

1.4-

2.6-

.2-

1.4-

1.1-

11

11.7-

3.1-

3.3-

4.9-

1.3-

1.5-

3.1-

.2-

1.8-

1 .6-

12

11.5-

2.9-

3.2-

4.9-

1.4-

1.7-

3.4-

.4-

2.C-

1 .6-

13

11.5-

2.8-

3.3-

5.0-

1.3-

1.8-

3.4-

.4-

2.1-

1.6-

14

11.6-

2.8-

3.3-

4.9-

1.2-

1.7-

3.4-

.4-

2.1-

1.6-

15

11.4-

2.7-

3.1-

4.7-

1.2-

1.7-

3.2-

.4-

2.0-

1.5-

16

11.1-

2.2-

2.6-

4.1-

I .1-

1.5-

3.0-

.3-

1.8-

1.5-

17

1 .6-

1.7-

1.9-

3.4-

1.0-

1.3-

2.7-

.3-

1 .7-

1.4-

18

1 .4

.4-

.6-

1.9-

..7-

1.0-

2.3-

.2-

1 .5-

1.3-

19

11.3

1.0

1.1

.1

'.2-

.c-

1.1-

.1

.8-

1 .0-

20

11.9

2.1

2.7

1.8

.1

.7

.1-

.6

.2-

.8-

21

12.3

2.6

3.4

2.7

.3

1 .C

.4

.7

.1

.6-

22

12.7

3.4

4.2

3.5

.6

1.4

.7

.7

.1

.7-

23

12.8

3.8

4.6

3.9

.9

1.8

1 .1

.8

.2

.6-

MONTHLYAVERAGE.9.91.4.5.0.5.3-.5.3- .8- 111dataforlayersinvolvingthe600'levelshouldbetreatedwithcaution(seechapterfive)



Table5*37 WINNIPEGCBCTOWER,STARBUCK
AVERAGETEMPERATUREDIFFERENCESINDEGREESFBYHEIGHTSANDBYHOURSFORTHEMONTHOCTOBER,1969-1971 UNSIGNEDVALUE=INVERSION

HT200-35400-35600-35810-3540G-2CG6CC-20CE1C-2CC6CC-4C081C-4C0810-600
HOUR 00

12.4

3.1

4 .C

3.4

.7

1.6

l.C

.8

#-a

.5-

01

12.4

3.3

4.3

3.8

1.0

1.9

1.5

.9

.4

.5-

02

12.3

3.5

4.4

3.9

1.1

2.0

1.6

.9

.5

.4-

03

12.4

3.6

4.5

4.1

1.1

2.0

1.6

.8

.5

.3-

04

t2.3

3.5

4.7

4.1

1.2

2.3

1.8

1.1

.5

.5-

05

12.1

3.4

4.3

3.7

1.3

2.1

1.6

.9

.3

.5-

06

12.1

3.3

4.3

3.9

1.2

2.2

1.7

1 .0

.5

.4-

07

I1.8

3.1

4.1

3.7

1.2

2.3

1.9

1.0

.6

.3-

08

1 .6

1.5

2.8

2.7

1.0

2.2

2.1

1.2

1.1

.0-

09

1 .6-

.6-

.1-

.3-

.0

.5

.3

.5

.3

.1-

10

11.0-

1.9-

1.6-

2.6-

.9-

.8-

1.6-

.1

.7-

.8-

11

11.3-

2.4-

2.8-

4.2-

1.1-

1.4-

2.8-

.3-

1.7-

1 .3-

12

I1.5-

2.7-

3.2-

4.7-

1.2-

1.7-

3.2-

.4-

1.9-

1.5-

13

11.5-

2.7-

3.2-

4.8-

1.2-

1.7-

3.2-

.4-

2 .C-

1.5-

14

11.4-

2.6-

3.2-

4.7-

1.2-

1.7-

3.2-

.5-

2.0-

1 .5-

15

11.2-

2.4-

2.9-

4.4-

1.1-

1.6-

3.2-

.5-

2.0-

1.5-

16

11.0-

2.1-

2.6-

4.0-

1.0-

1.5-

2.9-

.4-

1.9-

1.4-

17

1 .3-

1.3-

1.6-

2.9-

.9-

1.3-

2.6-

.3-

1.7-

1.3-

18

1 .7

.1

.0-

1.2-

.fc-

.6-

1.9-

.1-

1.3-

1.2-

19

11.6

1.3

1.4

.2

2-

.1-

1 .3-

.0

1.1-

1.1-

20

12.0

2.1

2.3

1.2

.0

.3

.7-

.2

.8-

1 .0-

21

12.2

2.4

2.8

2.0

.2

.5

.2-

.3

.4-

.7-

22

12.6

2.9

3.5

2.8

.3

.8

.2

.4

.1-

.6-

23

12.5

3.1

3.7

3.1

.6

1.2

.5

.5

.0-

.6-

MONTHLYAVERAGE.8.81.2.3.0.A.A-.3.5- .8- mdataforlayersinvolvingthe600'levelshouldbetreatedwithcaution(seechapterfive)



Table5.38 WINNIPEGCBCTGWER,STARBUCK
AVERAGETEMPERATUREDIFFERENCESINDEGREESFBYHEIGHTSANDBYHOURSFORTHEMONTHNOVEMBER,1569-1971 UNSIGNEDVALUE=INVERSION

HEIGHT HOUR

200-35

400-35

60C-35

810-35

400-20C

600-200

810-200

600-400

81C-400

810-600

OC

2.2

3.0

3.6

3.0

.7

1 .3

.8

.6

.1

.4-

01

2.2

2.9

3.4

3.0

.8

1.2

.8

.4

.0

.4-

02

1.9

2.8

3.4

2.9

.9

1.5

1.0

.5

.0

.4-

03

1.7

2.3

3.0

2.5

.6

1.3

.8

.6

.2

.4-

04

1.5

2.2

3.C

2.7

.6

1.4

1.2

.8

.6

.2-

05

1.3

2.0

2.5

2.6

.6

1.5

1.2

.9

.5

.3-

06

1.3

2.1

2.5

2.6

.7

1.5

1.3

.8

.5

.2-

07

1.1

1.8

2.7

2.5

•6

1.5

1 .4

.9

.7

.1-

08

.9

1.5

2.4

2.2

.5

1.4

1.2

.9

.7

.1-

09

.1

.5

1.5

1.3

.3

1.3

1.1

.5

.7

.1-

10

1.5-

1.4-

.7-

.9-

.0

.7

.5

.7

.5

.1-

11

.6-

1.1-

.6-

1.2-

.4-

.C-

.5-

.4

.C-

.4-

12

.8-

1.4-

1.3-

2.1-

.5-

.4-

1.3-

.1

.7-

.8-

13

.8-

1.6-

1.6-

2.6-

.7-

.6-

1.6-

.0

.5-

.5-

14

.7-

1.5-

1.6-

2.7-

.7-

.8-

1 .9-

.1-

1.1-

1 .0-

15

.6-

1.2-

1.3-

2.4-

.5-

.7-

1.8-

.1-

1.2-

1.0-

16

.2-

.7-

.7-

1.8-

.5-

.5-

1.6-

.0-

1.1-

l.C-

17

.4

.2

.1

.8-

.2-

.3-

1.3-

.0-

1.0-

1 .0-

18

l.C

.9"

.9

.0

.*•C"

.C-

.5-

.0

.8-

.5-

19

1.5

1.4

1.6

.8

.0-

.1

.6-

.2

.6-

.8-

20

1.7

1.8

2.1

1.5

.1

.4

.1-

.3

.2-

.5-

21

2.0

2.1

2.6

2.0

.0

.5

.0

.5

.0

.t;_

22

2.1

2.4

2.8

2.5

.2

.7

.4

.4

.1

.3-

23

2.3

2.7

3.4

2.9

.3

1.0

.5

.7

.2

.5-

MONTHLYAVERAGE.81.01.4.8.1.t.C.4.1- .5- Aildataforlayersinvolvingthe600'levelshouldbetreatedwithcaution(seechapterfive)



Table5.39
WINNIPEGCBCTOWER,STAR8UCK

AVERAGETEMPERATUREDIFFERENCESINDEGREESFBYHEIGHTSANDBYHOURSFORTHEMGNThDECEMBER,1969-1971 UNSIGNEDVALUE=INVERSION
HEIGHT HOUR CO 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23

200-35400-35600-35810-35400-2C0600-20081C-2C060C-40C81C-400810-600 1 .4

2.1

1.3

2.0

1 .5

2.1

1.4

2.1

1.3

1.9

1.2

2.0

1.2

2.1

1.3

2.5

1.3

2.3

.7

1.5

.3

.9

.5-

.1

.8-

.8

1.0-

1.1

1.0-

1.3

.6-

.9

.0-

.2

.6

.5

.8

.8

.8

.9

1.0

1.1

1.1

1.2

1.3

1.6

1.2

1.7

2.7

00

•

rg

3.0

3.2

3.3

3.7

3.2

3.3

3.3

3.5

3.5

3.9

3.8

4.2

4.1

4.3

3.8

4.0

3.1

3.3

2.3

2.6

1.2

1.5

.3

.5

.1-

.1

.5-

.5

.4-

.5

.2

.0

.9

.6

1.2

.9

1.4

1.1

1.8

1.5

2.0

1.7

2.4

2.3

2.5

2.5

.6

1.3

.6

1.6

.5

1.7

.7

1.8

.7

2.0

.8

2.2

1.0

2.6

1.1

2.7

.9

2.5

.7

2.3

.5

2.0

.3

1.7

.0

1.2

.0-

.9

.3-

.4

.2-

.3

.2-

.2

1

o

•

.3

.0-

.4

.0

.6

.0

.7

.1

.9

.3

1.1

.5

1.2

1.4

.6

1.8

.9

2.1

1.1

1.9

1.0

2.2

1.3

2.6

1.4

3.0

1.5

2.9

1.5

2.6

1.5

2.5

1.5

2.3

1.4

1.9

1.3

1.4

1.2

1.2

1.0

.4

.6

.1

.5

.0

.5

.0

.4

.0

.4

.2

.4

.5

.6

.6

.7

1.0

.7

1.3

.7

.7

.C

1.2

.2

1.5

.3

1.1

.0

1.5

.2

1.8

.4

2.C

.4

1.7

.2

1.7

.1

1.7

.1

1.7

.2

1.5

.2

1.4

.2

1.2

.3

.7

.0-

.4

.1-

.2

.2-

.0

.3-

.0

.3-

.1

.3-

.4

.2-

.4

.2-

.7

.1-

.7

.0-

MONTHLYAVERAGE.61-02.02.1.31.31.41.01.0.0 Alldataforlayersinvolvingthe600'levelshouldbetreatedwithcaution(seechapterfive)



Table5.1+0
WINNIPEGCBCTOWER,STARBUCK

HEIGHT HOUR 00 CI 02 03 OA 05 Cfc 07 08 09 10 11 12 13 1A 15 16 17 18 19 20 21 22 23

LAPSERATESINDEGREESFBYHEIGHTSANDBYHOURSFORTHEMONTHJANUARY,197C-1971 NEGATIVEVALUE=INVERSION
200-35ACO-35600-35810-35A0C-2GC600-200810-2006C0-AC0810-A0081C-600 19.1-

11.0-

9.2-

7.0-

A.3-

5.0-

3.7-

5.e-

3.5-

1.2-

18.5-

10.9-

9.2-

7.2-

A.6—

5.A-

A.1-

6.1-

3.9-

1.7-

18.7-

11.3-

9.3-

6.8-

5.2-

5.3-

3.5-

5.5-

2.8-

.2-

16.2-

10.8-

8.9-

6.6—

6.2-

5.9-

A.O-

5.6-

2.9-

.3-

15.9-

10.6-

8.9-

6.8-

6.2-

6 .1-

A.3-

6.0-

3.3-

.9-

15.2-

10.2-

6.7-

6.7-

6.1-

6.0-

A.A-

6.0-

3.6-

1.2-

1A.6-

10.2-

8 .A-

6.A-

6.6-

5.8-

A.2-

5.1-

3.1-

1.2-

15.A-

10.9-

9.1-

6.7-

7.2-

6.5-

A.3-

5.8-

2.9-

.0-

16.0-

10.6-

8.9-

6.A-

6.2-

5.9-

3.8-

5.7-

2.7-

.1

11.9-

8.8-

8.1-

5.9-

6.1-

6.5-

A.3-

7.0-

3.5-

.1-

8.0-

6.9-

7.0-

5.3-

6.1-

6.6—

A.5-

7.1-

3.7-

.6-

1.A—

3.5-

A.5-

3.5-

5.3-

5.7-

A.0-

6.2-

3 .A-

.7-

A.2

.5

2.0-

I .5-

2.5-

A.5-

3.I-

6.6-

3.A-

.3-

5.1

1.6

.9-

.A-

1 .1-

3.A—

1.9-

5.7-

2.3-

.8

5.2

2.6

.2

.3

.8

1.6-

.9-

A.2-

1.7-

.6

3.3

2.5

.3

.6

1 .9

.8-

.1-

3.7-

1.1-

1.3

.1-

.8

.3-

.1

1.6

.A-

.1

2.5-

.5-

1 .2

4.2-

.9-

1.3-

.A-

1.8

.2-

.A

2.2-

.1-

1.8

8.8-

3.A-

2.8-

1.6-

.9

.3-

.2

1.7-

.0-

1.5

12.3-

5.A-

A.1-

2.7-

*' .1

.8-

.1-

1.8-

.2-

1.2

13.0-

6.2-

A.6-

3.1-

.7-

1 .2-

.5-

1.3-

.A-

.8

1A.6-

7.5-

6.2-

A.3-

1 .6-

2.7-

1.5-

3.7-

1•A—

.6

15.3-

8.6-

7.1-

5.0-

3.2-

3.7-

2.3-

A.1-

i.e-

.3

17.5-

9.9-

8.1-

5.9-

3.5-

A.2-

2.7-

5.0-

2.3-

.1

MONTHLYAVERAGE9.9-6.1-5.7-A.1-3.1-3.9-2.5-A.8-2.3-.1 Alldataforlayersinvolvingthe600'levelshouldbetreatedwithcaution(seechapterfive)



Tableg.ifl
WINNIPEGCBCTOWER,STARBUCK

LAPSE

RATESIN
DEGREESF
BYHEIGHTS
ANCBYHOURS
ECRTHE
HONTH

FEBRUARY,
197C-1971

NEGATIVEVALUE
=INVERSION

HEIGHT

.200-35

400-35

600-35

810-35

400-200600-200
81C-200

6CC-4CG

810-400

810-60

HGUR CG

23.8-

13.7-

10.4-

7.3-

5.3-

4.9-

2.e-

4.5-

1.7-

.9

01

24.9-

14.1-

11.2-

7.8-

5.1-

5.5-

3.2-

5.9-

2.2-

1 .1

02

26.5-

15.0-

11.8-

8.1-

5.6-

5.7-

3.2-

6.0-

2.0-

1.7

03

24.0-

14.4-

11.4-

8.0-

6.5-

6.1-

3.7-

5.8-

2.3-

.8

04

20.6-

13.6-

10.9-

8.2-

7.9-

7.C-

4.9-

6 .0-

3.4-

1 .1-

05

20.3-

13.6-

10.9-

8.0-

8.0-

7.C-

4.7-

6 .0-

3.1-

.3-

06

20.9-

13.9-

h-

0

1

8.3-

8.2-

6.8-

4.8-

5.4-

3.2-

1.0-

07

17.5-

11.3-

9.9-

7.2-

6.2-

6.8-

4.5-

7.3-

3.6-

.0-

08

17.6-

10.8-

9.8-

7.1-

5.2-

6.6-

4.2-

8.0-

3.8-

.1

09

14.7-

9.7-

8.4-

6.6-

5.6-

5.8-

4.4-

6.0-

3.9-

1 .9-

10

8.8-

6.6—

6.4-

5.1-

4.8-

5.4-

4.1-

6.0-

3.7-

1.6-

11

.5-

1.3-

3.1-

1.9-

2.0-

4.2-

2.3-

6.3-

2.4-

1 .3

12

3.6

1.0

.6-

.0

1 .1-

2.4-

1.0-

3.8-

.9-

1.8

13

4.1

3.1

l.C

1.3

2.3

.3-

.6

2.9-

.1-

2.4

14

4.6

3.6

1.8

1.9

2.9

.6

1 .1

1.4-

.3

2.0

15

4.0

3.4

1.7

1.8

2.9

.8

1.2

1 .4-

.4

2 .2

16

2.6

2.5

.9

1.3

2.4

.1

I.1

2.0-

.3

2.6

17

1.4-

.1-

.8-

.1

.9

.5-

.5

2 .0-

.3

2.5

18

8.7-

3.9-

3.6-

2.0-•'

.0

1.5-

.1-

2 .9-

.2-

2.3

19

14.0-

7.5-

6.2-

3.8-

2.1-

2 .9-

1.0-

3.8-

.5-

2.6

20

16.7-

9.4-

7.1-

4.4-

3.3-

3.2-

1.1-

3.0-

.0-

2.9

21

18.7-

10.8-

8.3-

5.2-

4.3-

4.0-

1.6-

3.8-

.2-

3.0

22

21.5-

11.7-

9.0-

6.0-

3.6-

3.7-

1.9-

4.0-

1.1-

1 .6

23

24.8-

13.4-

10.1-

7.1-

4.C-

4.1-

2.4-

4.2-

1.6-

.9

MONTHLYAVERAGE12.7-7.5-6.A-4.4-3.2-3.9-2.1-4.5-1.6-1.1 Alldatalorlayersinvolvingthe600'levelshouldbetreatedwithcaution(seechapterfive)



Tableg.U2 WINNIPEGC6CTOWER,STARBUCK
LAPSE

RATESIN
OEGREESF

BYHEIGHTS
ANDBYHCURS

FGRTHE
RCNTH

MARCH,
197C-1971

NEGATIVEVALUE
=INVERSION

HEIGHT

200-35

400-35

600-35

810-35

400-20C600-200
610-200

600-400

810-400

810-60

HCUR CC

27.4-

14.5-

10.7-

7.3-

3 .9-

3.8-

1.9-

3.8-

1.0-

1.7

CI

3C.1-

15.8-

11.7-

8.3-

4.1-

4.0-

2.4-

4.0-

1.6-

.6

02

30.2-

16.5-

12.5-

6.8-

5 .1-

5.1-

3.1-

5.1-

2.1-

.7

03

28.0-

16.7-

13.0-

9.3-

7.3-

6.8-

4.3-

6.4-

2.8-

.5

04

28.1-

17.7-

13.6-

9.8-

9.1-

7.7-

4.9-

6.1-

2.8-

.3

05

3C.6-

19.1-

14.5-

10.2-

9.6-

7.9-

4.6-

6.1-

2.1-

1.6

06

3C.9-

19.5-

14.7-

10.7-

10.0-

8.1-

5.2-

6.1-

2.8-

.3

C7

28.8-

19.5-

15.1-

11.3-

11.8-

9.5-

6.6-

7.2-

4.0-

.9-

08

21.5-

15.3-

12.9-

9.6-

10.2-

9.4-

6.3-

8.5-

4.4-

.5-

C9

15.8-

11.8-

10.7-

8.2-

6.5-

8.6-

6.1-

6.7-

4.9-

1.3-

10

8.2-

8.0-

7.8-

5.8-

7.9-

7.6-

5.1-

7.5-

3.6-

.3-

11

1.4-

3.2-

4.3-

3.1-

4.8-

5.5-

3.5-

6.3-

2.9-

.3

12

4.1

.3

1.2-

.3-

2.6-

3.4-

1.5-

4.1-

1.1-

1.8

13

5.1

2.9

1.0

1.2

1.1

.6-

.1

2.4-

.3-

1.8

14

5.4

3.5

1.6

2.0

2.0

.0

1.1

1.8-

.7

3.2

15

5.0

3.7

2.0

2.6

2.7

.7

2.0

1.2-

1.7

4.4

16

4.4

3.3

2.2

2.8

2.5

1.3

2.4

.1

2.4

4.5

17

1.1

1.7

.9

1.8

2.1

.9

2.0

.3-

1.9

4.1

ie

4.3-

1.3-

1.2-

.1

.1.1

.0

1.4

.9-

1.5

3.8

19

1C.9-

4.9-

3.6-

1.7-

.C

.6-

.6

1 .2-

l.C

3.1

20

16.6-

8.6-

6.1-

3.5-

.4—

,9-

.4

1.5-

.9

3.2

21

22.6-

11.3-

7.7-

4.7-

2 .0-

1.6-

.0

1.2-

1.0

3.2

22

24.5-

12.7-

8.9-

5.8-

3.0-

2.4-

.7-

1.8-

.3

2.4

23

26.5-

13.5-

9.7-

6.5-

2.7-

2.9-

1.0-

3.C-

.2-

2.3

MONTHLYAVERAGE15.3-9.0-7.2-A.7-3.8-3.9-1.9-3.9-l.C-1.7 Alldataforlayersinvolvingthe600'levelshouldbetreatedwithcaution(seechapterfive)



Tableg.1+3 WINNIPEGCbCTOWER,STARBUCK.
LAPSE

RATESIN
DEGREESF

BYHEIGHTS
AND8YHOURS

FORTHE
RCNTH

APRIL,
1970-1971

NEGATIVEVALUE
=INVERSION

HEIGHT

200-35

AOO-35

600-35

810-35

A00-20Q600-200
B10-200

600-AOO

81C-A00

810-61

HOUR co

12.9-

7.7-

6 .C-

3.7-

3.A-

3.2-

1.2-

2.9-

.1-

2.5

01

12.7-

7.7-

6.6-

A.1-

3.6-

A.2-

1.9-

A.7-

l.C-

2.A

C2

1A.2-

9.2-

7.6-

5.0-

5.2-

A.9-

2.5-

A.6-

1.1-

2.1

03

1A.2-

10.1-

7.8-

5.0-

6.8-

5.0-

2.6-

3.3-

.5-

2.1

OA

1A.1-

9.3-

7.A—

A.9-

5.5-

A.7-

2.5-

3.9-

1.0-

1.6

05

13.0-

9.2-

7 .A-

5.C-

6.C-

5.2-

2.9-

A.2-

1.3-

1.5

Cfc

12.5-

8.5-

6.9-

A.5-

5.2-

A.5-

2.A-

3.9-

l.C-

1.6

07

9.7-

6.7-

6.1-

A.2-

A.1-

A.7—

2.7-

5.3-

2.0-

1.1

08

1.A-

2.3-

2.8-

1.5-

3.0-

3.5-

1.5-

3.8-

.7-

2.2

09

3.7

2.A

.0-

.5

1.5

1.5-

.2-

A.5-

1.1-

2.2

10

6.7

3.8

1.3

1.8

1.2

.9-

.5

3.2-

.1

3.3

11

7.2

5.6

3.1

3.5

A.2

1.3

2.5

1.3-

1.6

A.5

12

8.3

5.7

3.6

A.1

3.6

1.7

2.9

.0-

2.6

5.1

13

8.0

5.5

A.1

A.A

3.5

2 .A

3.A

1 .A

3.A

5.2

1A

7.0

5.2

3.8

A.2

3.7

2.5

3.5

1 .A

3.3

5.2

15

6.0

5.0

3.7

A.2

A.2

2.8

3.7

1.5

3.5

5.A

lfc

6.0

A.8

3.7

A.3

3.9

2.8

3.7

1.7

3.7

5.6

17

A.2

A.0

3.0

3.7

3.9

2 .A

3.6

1.2

3.5

5.7

18

1.7

2.A

1.7

2.7

2.9

1.7

3.0

.6

3.1

5.5

19

3.0-

.3-

.1-

1.2

"l.9

1.1

2.A

.3

2.6

A.8

20

6.2-

3.6-

2.7-

.7-

.1

•A-

1.3

.9-

1.8

A.5

21

1C.6-

5.5-

A.2-

2.1-

1.2-

1.5-

.2

1.9-

.9

3.7

22

11.7-

6.7-

5.0-

2.8-

2.5-

2.3-

.3-

2.1-

.6

3.2

23

11.7-

6.8-

5.5-

3.3-

2.9-

2.9-

1.1-

3.1-

.2-

2.A

MONTHLYAVERAGE3.6-1.9-1.9-.A-.5-1.2-.A1.8-.83.5 Alldataforlayersinvolvingthe600'levelshouldbetreatedwithcaution(seechapterfive)



TableS.hb
WINNIPEGCBCTOWER,STARbUCK

LAPSE
PATESIN
DEGREESF
BYHEIGHTS
ANCBYHCURS
FORTHE
MONTF

MAY,

197C-1971

NEGATIVEVALUE
=INVERSION

HEIGHT

200-35

400-35

600-35

810-35

40C-20C600-200
810-200

60C-4C0

CD

M—

0

1

o

o

810-6

HOUR 00

15..9-

8.2-

5.6-

3.2-

1 .8-

1.7-

.1

1.6-

1.1

3.7

01

16.0-

8.8-

6.4-

3.9-

2.9-

2.5-

.6-

2.1-

.A

2.8

02

1A.4—

8.6-

6.7-

4.4-

3.8-

3•c—

1.8-

3.4-

.8-

1.7

03

16.8-

9.2-

7.2-

4.9-

2.9-

3.2-

1.7-

3.6-

1.0-

1.3

04

15.4-

9.1-

7.2-

4.9-

3.8-

3.8-

2.0-

3.7-

1.1-

I .2

05

14.5-

9.3-

7.3-

5.2-

5.1-

4 .4-

2.7-

3.6-

1.6-

.2

Cfc

8.3-

6.2-

5.8-

4.C-

A.5-

4.8-

2.8-

5.1-

2.C-

.8

07

2.7

1.1

.7-

.2-

.2-

2.2-

.9-

4.2-

l.A-

1.2

08

6.3

4.9

2.8

2.6

3.8

1.4

1.7

.9-

.6

2.1

09

7.7

6.4

4.6

4.9

5.4

3.3

A.1

1.3

3.5

5.5

10

8.3

6.8

5.1

5.5

5.5

3.7

A.7

1 .9

4.3

6.5

11

8.4

6.9

5.1

5.5

5.6

3.7

A.7

1.8

4.2

6.4

12

8.6

7.0

5.2

5.5

5.7

3.8

4.8

1.8

4.3

6.7

13

8.8

6.9

5.2

5.6

5.4

3.6

4.7

2.0

4.4

6.8

1A

8.8

6.8

5.1

5.4

5.2

3.6

4.5

2.0

4.3

6.4

15

8.6

6.7

5.0

5.5

5.2

3.6

4.6

2.0

4.A

6.7

16

7.6

6.4

4.8

5.3

5.4

3.6

4.7

1.9

A.3

6.6

17

6.5

5.7

4.2

4.8

5.0

3.4

4.4

1 .8

A.1

6.4

18

5.2

5.0

•3.8

4.5

4.8

3.3

4.3

1.7

A.0

6.3

19

2.7

3.5

2.7

3.6

.'4.2

2.7

3.9

1.3

3.8

6.0

20

4.0-

.2-

.2-

1.1

2.8

1.2

2.5

.3-

2 .A

5.1

21

9.6-

3.6-

2.5-

.8-

1.1

.3

1.5

.5-

1.7

4 .C

22

13.3-

6.0-

4.0-

1.7-

.0-

.2-

1.3

.4-

2.0

4.3

23

15.3-

7.5-

5.5-

2.8-

1.1-

1.5-

.5

2.0-

1.3

4.5

MONTHLYAVERAGE2.1- .C- .2-1.01.6.51.8.4-2.CA.3 Alldataforlayersinvolvingthe600'levelshouldbetreatedwithcaution(seechapterfive)



Table5.1+5
WINNIPEGCBCTOwER,STARBUCK

LAPSE

RATESIN
DEGREESF
BYHEIGhTS
ANDBYHOURS
FORTHE
NONTH

JUNE,
1970-1971

NEGATIVEVALUE
=INVERSION

HEIGHT

200-35

4C0-35

600-35

810-35

4C0-200600-200
810-200

600-400

810-400

aio-6

HGUR CO

f19.2-

10.5-

8.2-

5.2-

3 .3-

3 .6-

1.5-

3.9-

.5-

2.6

01

121.9-

11.5-

9.4-

6.1-

2.9-

4.3-

1.8-

5.6-

1.2-

2.7

02

120.7-

13.1-

10.2-

7.0-

6.8-

5.9-

3.3-

5.1-

1.6-

1.6

03

121.4-

13.5-

11.0-

7.6-

6.9-

6.7-

3.9-

6.3-

2.3-

1.4

04

121.9-

13.8-

11.5-

7.7-

7.1-

7.1-

3.9-

7.2-

2.3-

2.3

05

122.0-

13.7-

11.1-

7.5-

6•9—

6.6-

3.6-

6.2-

2 .C-

1.9

06

16.9-

7.7-

6.9-

4.3-

8.3-

6.9-

3.6-

5.6-

1.3-

2.7

07

14.3

1.3

1.0-

.1-

1.1-

3.2-

1.3-

5.4-

1.5-

2.2

08

17.0

5.4

3.2

3.5

4.1

1.6

2.5

.8-

1.7

4.2

09

17.7

6.7

4.8

5.1

6.0

3.6

4.4

1 .3

3.7

6.0

10

18.1

7.3

5.5

6.C

6.7

4.5

5.5

2.2

4.8

7.4

11

19.0

7.8

5.8

6.3

6.8

4.5

5.6

2.3

5.0

7 .7

12

16.7

7.6

5.5

6.1

6 .7

4.2

5.4

1.8

4.7

7.5

13

19.4

7.7

5.8

6.2

6.2

4.2

5.3

2.2

4.9

7.4

14

18.8

7.6

5.7

6.2

6.7

4 .4

5.5

2.1

4.9

7.6

15

!8.0

7.0

5.2

5.7

6.1

4.1

5.2

2.1

4.7

7.1

16

17.6

6.8

5.1

5.8

6.1

4.1

5.3

2.1

4.9

7.5

17

16.5

6.1

4.5

5.4

5.8

3.7

5.0

1 .6

4.7

7.5

18

15.5

5.4

3.9

4.8

5.3

3.3

4.7

1 .4

4.3

7.2

19

11.8

3.3

2.3

3.5

4.5

2.6

3.9

.6

3.6

6.5

20

13.7-

.6-

.4-

J..2

1.8

.7

2.6

.2-

2.9

5.9

21

18.7-

3.3-

2.7-

.4-

1 .2

.2-

1.8

1.7-

2.1

5.7

22

113.7-

6.8-

5.2-

2.5-

1.2-

1.7-

.5

2.2-

1 .4

4.8

23

117.3-

9.5-

7.2-

4.2-

3.0-

3.0-

.6-

2.9-

.5

3.7

MONTHLYAVERAGE3.6-1.0-1.2- .51.1.1-1.61.4-1.95.1 Alldataforlayersinvolvingthe600'levelshouldbetreatedwithcaution(seechapterfive)



Table5-h6
WINNIPEGCBCTOnER,STARBUCK

LAPSE

RATESIN
DEGREESF
BYHEIGHTS
ANCBYHOURS
FORTHE
MONTH

JULY,
1970-1971

NEGATIVEVALUE
=INVERSION

HEIGHT

200-35

400-35

600-35

810-35

400-2CC6CC-200
610-200

600-400

810-400

81C-6

HCUR CO

24.3-

13.9-

10.1-

6.0-

5.4-

4.2-

1.1-

3.0-

.9

4.7

01

24.5-

13.8-

10.2-

6.6-

5.0-

4.4-

1.8-

3.8-

.2-

3.2

02

24.8-

15.7-

11.6-

7.7-

8.2-

6.2-

3.0-

4.2-

.5-

2.8

03

24.9-

16.0-

11.fa¬

8.1-

8.6-

6.4-

3.6-

4.3-

1.2-

1.6

04

22.8-

15.3-

ll.9-

8.4-

9.1-

7.4-

4.5-

5.9-

2.3-

1.2

05

19.4-

13.3-

10.7-

7.5-

8.2-

7.2-

4.2-

6.1-

2.3-

1.2

06

10.3-

8.2-

7.1-

4.6-

6.5-

5.8-

3.1-

5.2-

1.4-

2.2

07

2.3

.0

1.6-

.6-

1 .7-

3.3-

1.5-

4.8-

1.3-

1 .9

08

6.8

5.2

2.6

2.9

3.9

.8

1.8

2.3-

.9

3.8

09

7.8

6.5

4.4

4.7

p.5

3.0

3.9

.5

3.1

5.5

10

7.2

7.0

5.3

5.8

6.8

4.4

5.4

2.0

4.7

7.2

11

8.0

7.4

5.6

6.2

6.9

4 .6

5.6

2.3

5.C

7.6

12

8.6

7.7

5.9

6.4

7.0

4.7

5.8

2.5

5.3

7.9

13

7.8

7.4

5.5

6.2

7.1

4.5

5.8

1.9

5.1

8.1

14

7.4

6.9

5.3

5.9

6.4

4.4

5.5

2.3

5.0

7.5

15

5.3

5.9

4.5

5.3

6.3

4.1

5.3

2.0

4.9

7.6

16

6.7

6.4

4.8

5.6

6.2

4.0

5.3

2.C

4.9

7.7

17

3.9

4.7

3.7

4.8

5.4

3.6

5.0

1.7

4.8

7.8

18

3.0

3.9

2.9

4.1

4.6

2.8

4.4

1.1

4.2

7.2

19

1.3-

1 .4

1.2

2.7

'3.7

2.3

3.9

.9

4.0

6.9

20

8.4-

2.8-

1.9-

.1

1 .7

.6

2.4

.3-

2.7

5.8

21

16.2-

7.4-

5.2-

2.4-

.2-

.8-

1.2

1.3-

2.0

5.2

22

20.3-

10.5-

7.6-

4.2-

2.5-

2.4-

.0

2 .4-

1 .3

4.8

23

23.3-

12.7-

9.2-

5.2-

4.0-

3.3-

.4-

2.8-

1.3

5.2

MONTHLYAVERAGE6.3-2.6-2.1- .1-.3.4-1.51.1-2.C5.1 Alldauaforlayersinvolvingthe600'levelshouldbetreatedwithcaution(seechapterfive)



Table5.1+7

HFIGHT HOUR CC 01 02 03 04 C5 C6 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23

LAPSERATFSINDEGREESFBYHEIGHTSANDBYHCURSFORTHEMONTHAUGUST,1970-1971 NEGATIVEVALUE=INVFRSION
20C-35400-35600-35810-35400-200600-200810-2006CC-40C81C-400810-600 28.8-17.8- 29.7-19.6- 27.8-18.5- 27.5-18.4- 26.0-18.1- 25.8-18.7- 19.1-16.2- .45.3-

8.44.8 9.47.3 9.97.8 10.98.5 1C.07.9 1C.98.3 8.97.3 9.67.7 9.67.4 6.45.9 5.84.2 1.1-.4 9.9-3.9- 22.1-10.4- 23.8-13.1- 25.6-15.2-
13.3-

8 .9-

14.5-

9.6-

14.1-

9.7-

14.2-

10.0-

14.2-

10.1-

15.0-

10.5-

13.3-

9.6-

6.6-

4.8-

1.4

.9

CO

•

4.6

5.6

5.8

6.3

6.7

6.0

6.4

6.3

6.7

5.8

6.3

5.7

6.2

5.6

6.0

4.3

5.2

3.9

4.1

1.1

2.1

2.1-

.3-

7.0-

3.4-

9.4-

5.7-

11.4-

7.2-

8.8-

7.C-

11-3—

8.2-

10.7-

8.5-

10.9-

8.7-

11.7-

9.4-

12.8-

10.5-

13.9-

10.9-

10.1-

9.5-

1.8

1.5-

5.5

3.0

6.1

3.8

6.6

4.4

6.3

4.3

6.1

4.4

5.9

4.4

6.1

4.1

5.6

3.9

5.5

3.4

2.9

3.0

1.8

2.0

.9

1.1

••.9-

.8-

4.4-

3.5-

6.7-

5.6-

3.4-

5.2-

4.2-

5.1-

4.8-

6.2-

5.2-

6.4-

5.8-

7.1-

6.3-

8.2-

7.1-

6.1-

6.1-

8.8-

1.0-

4.8-

3.3

.3

4.7

1 .6

5.6

2.3

5.5

2.4

5.6

2.6

5.6

3.C

5.3

2.2

5.0

2.2

4.9

1.2

3.7

3.2

2.9

2.3

2.2

1.2

1.5

.6-

.8-

2.7-

2.2-

4.5-

.9-

3.2

.6-

3.4

1.8-

2.3

2.5-

1.3

2.9-

1.0

3.2-

1.5

3.7-

.4

4.2-

.1

2.4-

.1-

2.2

4.0

3.9

6.2

5.1

7.8

5.1

7.8

5.4

8.0

5.4

7.7

5.0

7.6

4.8

7.1

4.6

7.8

4.1

5.0

3.5

4.7

2.9

4.5

2.7

6.0

1.0

4 .6

.0

4.2

MCNTHLYAVERAGE7.6-4.5-3.6-1.5-2.1-2.0-.12.0-1.24.3 Alldataforlayersinvolvingthe600'levelshouldbetreatedwithcaution(seechapterfive)



Table5.U8
WINNIPEGCBCTOWER,STAPbUCK

LAPSE
RATESIN
DEGREESF
BYHEIGHTS
ANCBYHCLRS
FCRTHE
YCNTHSEPTEMBER,
1970-1971

NEGATIVEVALOE
=INVERSION

HEIGHT

2CC-35

400-35

600-35

810-35

400-200600-200
810-200

600-400

81C-40C

810-6

HCUR CC

18.2-

10.9-

8.4-

5.4-

4 .9-

4.5-

2.C-

4 .C-

.5—

2.7

CI

17.9-

11.0-

9.1-

5.9-

5.3-

5.4-

2.6-

5.6-

1.3-

2.7

C2

17.2-

10.9-

9.1-

6.2-

5.8-

5.7-

3.2-

5.7-

1.9-

1.6

C3

17.9-

11.7-

9.8-

1

O

•

r-

6.6—

6.5-

4.0-

6.3-

2.8-

.5

04

16.5-

11.4-

9.9-

7.C-

7.2-

7.1-

4.5-

7.0-

3.1-

.5

05

20.1-

13.3-

10.7-

7.4-

7 .8-

6.9-

4.0-

6.0-

2.1-

1.4

06

17.9-

12.5-

0

•

VJI

1

7.1-

7.9-

7.3-

4.2-

6.7-

2.4-

1.6

07

10.7-

8.1-

6.2-

5.6-

6 .0-

7.1-

4.2-

8.2-

3.4-

1.2

08

2.3

.3-

2.2-

1.3-

2.5-

4.1-

2.3-

5.8-

2.2-

1.2

09

8.4

6.0

3.1

3.0

4.2

1.0

1.5

2.2-

.3

2.6

10

9.2

7.5

5.2

5.3

6.1

3.6

4.2

1.1

3.4

5.4

11

1C.5

8.4

5.8

6.4

6.7

3.9

5.2

1.1

4.5

7.7

12

9.0

7.9

5.8

6.3

6.9

4.4

5.6

2.0

5.C

7.9

13

9.3

7.8

5.9

6.4

6.6

4.4

5 .7

2.2

5.2

8.C

14

9.5

7.8

5.8

6.4

6.4

4.3

5.5

2.2

5.1

7.8

15

8.8

7.4

5.5

6.1

6.1

4.2

5.3

2.2

4.9

7.5

16

6.8

6.2

4.6

5.3

5.7

3.7

4.8

1.7

4.5

7.1

17

3.9

4.5

3.4

4.4

5.1

3.2

4.5

1.4

4.3

7.0

18

2.4-

1.1

1.1

2.5

4 .1

2.5

3.9

1.I

3.8

6.5

19

7.9-

2.8-

2.1-

.2-

•1.3

.2

1.8

.7-

2.C

4.8

20

11.9-

5.7-

4,8-

2.3-

.6-

1.9-

.2

3.1-

.7

4.4

21

14.2-

7.3-

6.0-

3.5-

1.6-

2.6-

.6-

3.7-

.1-

3.2

22

16.6-

9.3-

7.4-

4.5-

3.3-

3.6-

1.2-

3.9-

.2-

3.3

23

17.1-

10.4-

8.2-

5.1-

4.8-

4.5-

1.8-

4.2-

.4-

3.2

MONTHLYAVERAGE5.3-2.5-2.5- .7- .2-1.3-.52.4-.54.1 Alldataforlayersinvolvingthe600'levelshouldbetreatedwithcaution(seechapterfive)



CUl CC 01 02 03 04 05 Cfc 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23

Table$.k9 WINNIPEGCBCTOWER,STARBUCK
LAPSE

RATESIN
DEGREESF
BYHEIGHTS

ANDBYHOURS
EORTHE

PONTH

OCTOBER,
1969-1971

NEGATIVEVALUE
=INVERSION

200-35

400-35

600-35

810-35

400-20060C-200
a10-200

600-400

810-400

810-60C

14.5-

8.6-

7.1-

4.4-

3.6-

4.0-

1.7-

4.3-

.8-

2.5

14.5-

9.2-

7.6-

5.0-

4.9-

4.9—

2.4-

4.9-

1 .2-

2.3

14.2-

9.5-

7.8-

5.1-

5.6-

5.2-

2.6-

4.7-

1.2-

2.1

14.9-

9.9-

8.0-

5.3-

5.9-

5.1-

2.7-

4.4-

1.2-

1.7

14.1-

5.8-

8.3-

5.4-

6.2-

5.9-

3.0-

5.6-

1.3-

2.5

13.0-

9.3-

7 .6-

4.8-

6•3—

5.4-

2.6-

4.6-

.9-

2.6

12.7-

9.2-

7.7-

5.0-

6.3-

5.6-

2.9-

4.9-

1.3-

2.0

11.1—

6.5-

7.3-

4.8-

6.3-

5.7-

3.1-

5.0-

1.6-

1.7

3.6-

4.3-

5.0-

3.5-

4.9-

5.5-

3.5-

6.1-

2.8-

.4

4.2

1.8

.2

.4

.0-

1.4-

.5-

2.8-

.8-

.9

6.1

5.3

3.2

3.4

4.7

2.C

2.7

.5-

1.7

3.9

e.i

6.8

5.0

5.4

5.7

3.7

4.6

1 .6

4.1

6.5

9.0

7.5

5.6

6.1

6.2

4.2

5.2

2.2

4.7

7.2

9.1

7.4

5.7

6.1

6.0

4.2

5.3

2.5

4.9

7.2

8.8

7.3

5.6

6.1

6.0

4.3

5.3

2.5

5.0

7.3

7.6

6.6

5.2

5.7

5.8

4.2

5.2

2.6

4.9

7.1

6.4

5.9

4.6

5.2

5.5

3.9

4.9

2.2

4.6

6.7

2.1

3.5

2.8

3.8

4.7

3.1

4.3

1.5

4.1

6.5

4.5-

.3-

.0-

1.5

3.1

1.8

3.1

.5

3.2

5.7

9.9-

3.8-

2.5-

.3-

1.2

.4

2.2

.3-

2.7

5.5

12.3-

5.6-

4.1-

1 .6-

.1-

.7-

1.2

1.2-

1.8

4.9

13.5-

6.7-

4.9-

2.5-

1 .0-

1.4-

.3

1 .8-

1.1

3.9

15.6-

8.1-

6.1-

3.5-

1.8-

2.2-

.3-

2.5-

.3

3.2

15.2-

8.5-

6.6—

3.9-

3.1-

3.0-

.9-

3.0-

.1

3.0

5.1-

2.4-

2.1-

.4-

.3-

1 .0-

.7

1 .7-

1.2

4.1

Alldataforlayersinvolvingthe600'levelshouldbetreatedwithcaution(seechapterfive)



Table5.50 WINNIPEGCBCTOWER,STARBUCK
LAPSE

RATESIN
DEGREESF
9YHEIGHTS
ANDBYHCURS
FORTHE
MONTHNOVEMBER,
1969-1971

NEG

ATIVEVALUE
=INVERSION

HEIGHT

20C-35

AOO-35

600-35

810-35

AGO-200600-200
810-200

600-4CC

OD

O

1

o

o

810-600

WQIJR CC1
13.8-

8.2-

6.4-

A.C-

3.5-

3.3-

1.3-

3.1-

.2-

2.A|

011
13.3-

6.2-

6.0-

3.8-

3.5-

3.0-

1.3-

2.1-

.0-

1 .9I

021
11.6-

7.8-

6.0-

3.8-

A.7-

3.7-

1.7-

2.6-

,1-

2.11

03I
10.4-

6.4—

5.3-

3.3-

3.1-

3.3-

1.4-

3.4-

.5-

2.2I

OA|
9.3-

6.1-

5.2-

3.6-

3.3-

3.6-

2.C-

3.8-

1.4-

.9I

051
8.3-

5.5-

5.2-

3.A-

3.3-

3.9-

2.0-

4.5-

1.4—

1.A|

ceI
8.0-

5.8-

5.1-

3.A-

3.5-

3.9-

2.1-

3.9-

1.2-

1.31

C7I
7.0-

5.0-

A.8-

3.3-

3.3-

3.8-

2.3-

4.4-

1.8-

.5I

oa1
5.8-

4,0-

A.2-

2.8-

2.5-

3.5-

2.0-

4.6-

1.8-

.81

091
l.Q-

1.5-

2.6-

1.7-

1.8-

3.3-

1.5-

4.8-

1.9-

.81

101
8.9

3.5

1.2

1.2

.0-

1.8-

.5-

3.6-

1.3-

.91

111
3.9

3.1

1.2

1.5

2.3

.0

.5

2.2-

.1

2.4I

12I
5.0

3.9

2.3

2.8

3.0

1.2

2.1

.5-

1.7

3.9I

131
5.A

A.5

2.8

3.A

3.7

1.8

2.8

.1-

2.3

4.7I

1AI
A.6

A.2

2.9

3.5

3.9

2.2

3.2

.4

2.6

5.11

15I
3.7

3.3

2.A

3.1

2.5

1.9

3.0

.8

3.0

5.11

161
1.3

1.9

1 .A

2.A

2.5

1.A

2.6

.3

2.7

4.9|

17I
2.8-

.5-

.2-

1.1

1 .3

.8

2.2

.2

2.6

4.9|

181
6.2-

2.5-

1.6-

.0-

.-A

.1

1.6

.1-

2.1

4 .4I

151
5.0-

4.0-

2.9-

1.1-

.1

.A-

1.0

.9-

1.4

3.8I

201
10.2-

4.9-

3.7-

1.9-

.5-

1 .0-

.3

1 .5-

.7

2.9I

211
12.5-

5.7-

A.6-

2.6-

.1-

1.4-

.0-

2.6-

.0

2.5I

221
13.0-

6.6—

5.0-

3.3-

1 .3-

1.8—

.6-

2.3-

.3-

1.51

231
14.4-

7.4-

6.1-

3.7-

1.7-

2.7-

.8-

3.7-

.4-

2.51

_YAVERAGE

5.1-

2.7-

2.5-

1.0-

.6-

1 .4-

.0-

2.1-

.3

2.7

Alldataforlayersinvolvingthe600'levelshouldbetreatedwithcaution(seechapterfive)



Tabic5.51 WINNIPtGCBCTChER,STARBUCK
LAPSERATESINDEGREESFBYHEIGHTSANDdYHOURSFCSTHEMCNTHCECEf'bER,1969-1971 NEGATIVEVALIE=INVERSION

HEIGHT HOUR—
2QC-35

400-35

tOC-35

810-35

40C-200

600-200

810-200

6CC-400

81C-40C

810-6C(

CCI
8.8-

5.5-

4.9-

3.7-

3.5-

3.3-

2.3-

3.2-

1.8-

.5-

011
8.3-

5.5-

5.2-

4.2-

3.2-

4 .0-

3.0-

4.6-

2.9-

1.1-

021
9.3-

5.8-

5.8-

4.7-

3.0-

4.4-

3.5-

5.9-

3.7-

1.7-

03|
8.4-

6.0-

5.7-

4.2-

3.9-

4.5-

3.1-

5 .2-

2.6-

.4-

CAI
7.8-

5.4-

5.9-

4.5-

3.5-

5.0-

3.7-

6.6-

3.7-

1 .0-

OS1
7.5-

5.7-

6.1-

5.C-

4 .3-

5.6-

4 .4-

6.9-

4.4-

2.0-

C61
7.2-

6.0-

6.6-

5.4-

5.1-

6.4-

5.C-

7.7-

4.9-

2.1-

C7|
8.1-

6.8-

7.2-

5.5-

5.7-

6.8-

4.9-

7.9-

4.4-

1.1-

C8I
8.0-

6.3-

6.8-

5.2-

4.9-

6.3-

4.5-

7.7-

4.2-

.9-

09I
4.8-

4.2-

5.4-

4.3-

3.6-

5.7-

4.1-

7.5-

4.4-

1.0-

101
1.8-

2.4-

4.1-

3.3-

3.0-

5.1-

3.8-

7.1-

4.1-

1 .2-

111
3.0

.3

2.1-

1.9-

1.7-

4.3-

3.1-

6.9-

3.9-

1 .0-

121
5.2

2.2

.6-

.7-

.1-

3.0-

2.3-

6.C-

3.4-

.9-

131
fc.3

3.1

.2

.2-

.4

2.2-

2.C-

5.0-

3.1-

1 .4-

141
6.0

3.7

.9

.7

1.9

1 .0-

.6-

4.0-

1.9-

.0

IS1
4.1

2.7

.7

.7

1.4

.6-

.2-

2.8-

l.C-

.7

It1

.1

.7

.4-

.0-

1.2

.7-

.0

2.6-

.5-

1 .3

17I
3.8-

1.5-

1.7-

.6-

.3

.8-

.0-

2.C-

.1-

1.6

181
5.3-

2.2-

2.3-

1.1-

.2

1.0-

.c-

2.3-

.1-

1.8

191
5.3-

2.6-

2.6-

1.5-

..4-

1.4-

.4-

2.4-

.4-

1.4

201
6.4-

3.1-

3.2-

2.0-

.4-

1.9-

.8-

3.4-

1.0-

1 .2

211
6.7-

3.5-

3.5-

2.2-

.8-

2.2-

1.0-

3.7-

1.1-

1.2

221
7.8-

4.4-

4.3-

3.0-

1 .6-

2.8-

1.7-

4.0-

1.7-

.4

23I
7.4-

4.8-

4.5-

3.2-

2.6-

3.2-

2.1-

3.8-

1.8-

.0

LYAVERAGE

4.1-

2.9-

3.6-

2.7-

1.9-

3.5-

2.3-

5.C-

2.6-

.2-

Alldataforlayersinvolvingthe600'levelshouldbetreatedwithcaution(seechapterfive)



Table5-52

AverageNumberofHours/DayWithInversionsbyLevelsandMonths, WinnipegC.B.C.Tower,Oct.1969-Dec.1971
39'-200'

35'-1*00'
35'-600'
35'-810'

200'-U00'
200'-600'

200'-810'
Uoo'-6oo'

1*00'-810'
600'-810

Jan

20

19

22

21

18

21*

21

21*

21*

12

Feb

19

19

20

19

19

21

19

21*

20

5

Mar

18

18

19

18

17

19

15

23

15

1*

Apr

11*

11*

15

13

12

15

12

17

11

0

May

11

11

12

11

10

10

7

13

6

0

Jun

11

11

12

11

10

11

9

13

8

0

Jul

12

11

12

11

11

9

9

12

7

0

Aug

12

12

12

12

11

12

11

12

9

1

Sep

1U

11*

11*

11*

13

13

12

12

12

0

Oct

15

15

15

11*

11*

10

12

16

10

0

Nov

17

17

17

16

15

16

11*

20

13

0

Dec

18

18

21

22

18

21*

23

21*

21*

11*

Alldataforlayersincludingthe600'levelshouldbetreatedwithcaution(seechapterfive)
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TABLE 5.53

Time of Occurrence of the Most Stable Lapse Rate (OF./1000') by Height.

All Year Winter Summer

Layer
Lapse Rate

Value Hour
Lapse Rate

Value Hour
Lapse Rate

Value

33 - 200» 0100 -18.6 00000 -13.7 03 -23.7

200 OO-It1 0600 -6.7 0700 -3.7 0300 -9.0

iioo - 600'* 0700 -3.3 0700 -U-3 0300 -3.9

600 - 810«* 0900 -2.U 0900 -It. 2 0700 -1.6

lj.00 - 600' and 600 - 810' lapse rates have been calculated by
applying a -0.6 F. correction to the 600' temperature and should
be treated •with caution. The hour of occurrence will not be
affected.



Table5-5U

MeanValuesofLapseRatein°FOver10HeightIntervalsforeachMonth October1969-December1971.C.B.C.TowerStarbuck
Height Range

35'-200'
35'-iiOO'

35'-600'
35'-810'
200'- ) ino*

200'- 600'

200'- 810'

i|00'- 600'

i|00'- 810'

600'- 810'

uuu

Jan

-9.9

-6.1

-5.7

-U.1

-3.1

-3.9

-2.5

—ii.8

-2.3

+0.1

Feb

-12.7

-7.5

-6.1;

-ii.li

-3.2

-3.9

-2.1

-ii.5

-1.6

+1.1

Mar

-13.3

-9.0

-7.2

-U.7

-3.8

-3.9

-1.9

-3.9

-1.0

+1.7

Apr

-3.6

-1.9

-1.9

-O.ii

-0.5

-1.2

+0.ii

-1.8

+0.8

+3.5

May

-2.1

0.0

-0.2

+1.0

+1.6

+0.5

+1.8

-O.ii

+2.0

+ii-3

Jun

-3.6

-1.0

-1.2

+0.5

+1.1

-0.1

1 .6

-1.ii

+1.9

+5.1

Jul

-6.3

-2.6

-2.1

-0.1

0.3

-0.il

+1.5

-1.1

+2.0

+5.1

Aug

-7.6

-14.-5

-3.6

-1.5

-2.1

-2.0

+0.1

-2.0

+1.2

+ii.3

Sep

-5.3

-2.5

-2.5

-0.7

-0.2

-1.3

+0.5

-2.i|

+0.9

+ii.1

Oct

-5.1

-2.il

-2.1

-O.ii

..-0.3

-1.0

+0.7

-1.7

+1.2

+U.1

Nov

-5.1

-2.7

-2.5

-1.0

-0.6

-1.ii

-2.1

+0.3

+2.7

Dec

-ii.1

-2.9

-3.6

-2.7

-1.9

-3.5

-2.3

-5.0

-2.6

-0.2

Annual-6.7-3.6-3.2-1.5-1.1-1.8-0.2-2.6+0.2+3.0 Alldataforlayersincludingthe600'levelshouldbetreatedwithcation(seechapterfive)



TABLE 5-55

Average Lapse Rates at Rye, England (5l°M.)? June 19U5 - 19l|8

Layer Average Height of Layer Lapse Rate
Heights in Feet Feet (°F./1000')

3.5 - 50 27 -10.1

5o - 155 100 -2.0

155 - 350 250 +0.1

3.5 - 155 79 -U.5

TABLE 5-56

Average Lapse Rate at Oklahoma City, U.S.A. (36°N.) December 1966 - May, 1967

Layer Average Height of Layer Lapse-Rate
Heights in Feet Feet (°F./1000')

6.5 - ihQ 77 -U.o

lli8 - 295 222 +0.61

295 - 591 h3Q +1.12

591 - 872 726 +1.30

872 - 1161* 1018 +1.U2

116U - 1U56 1310 +1.60



TABLE £.57

Comparison of Ismailia, Rye, Oklahoma City & Winnipeg Results in the
Lower J+00'

Location Layer Mean Height of Layer Lapse Rate
Feet Feet °F./1000'

Rye 3.5 - 155 79 -U.£

Oklahoma City 6.£ - 1U8 77 -b.o

Winnipeg 35 - 200 117 -6.7

Ismailia £3 - 200 12£ -b.l

Oklahoma City 6.£ - 300 l£3 -1.6

Rye 3.£ - 3£0 177 -2.0

Winnipeg 3£ - iioo 218 -3.6

Ismailia Not available
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Table 5-58

Maximum and Average Values of Positive Lapse Rate (°F/lOOO'),
for each Month, Winnipeg C.B.C. Tower, Oct.1969 - Dec.1971

35'-2CQ' Level

Year 1969 1970 1971

Max. Time Avg. Max. Time Avg. Max. Time Max.
Month L .R. L.R. L.R. L.R. L.R. L.R.

Jan. 2b.b 17 3.8 1 7.2 13 6.2

Feb. 8.7 0 il.1 15.1 12 5.0

Mar. I5.il 13 il-5 38.9 12 5-6

Apr. 25.0 12 ii - 7 26.ii 10 6.2

May 35.il 15 b.9 18.ii 1i| 8.1

Jun. 21 .9 9 7.5 3U.5 13 6.5

Jul. 21 .2 16 6.7 28.1 8 6.6

Aug. 25.9 13 9.8 16.6 8 8.9

Sep. 30.1 17 8.0 25.8 11 7.0

Oct. 18.7 13 5.2 20.7 1ii 7.U 22.5 11 5.3

Nov. 22.2 13 ii.7 18.5 1i| 6.6** 16.7 13 ii .3

Dec. i|i|.1 6 3.9 22.0 10 5.7 15.1 13 ii.ii

35'-U00' Level

Jan. 1ii .6 17 3.9 11 .0 13 ii.5

Feb. 27.8 11 ii.1 8.3 12 ii .6
Mar. 6.6 1i| 3.9 1 ii • 7 12 ii .8

Apr. 9.7 12 2.9 10.5 13 5.2

May 19.0 15 il.o 12.ii 1 ii 6.7
Jun. 13.3 9 6.3 15.7 1i| 5.8
Jul. 13.8 12 5.9 1 il.O 11 5.9

Aug. 12.8 13 7.1 11 .3 1i| 6.6

Sep. iii.5 11 6.1 23.0 11 6.1

Oct. 16.2 1 2 I4.8 10.9 12 6.0 12.ii 9 5.2
Nov. 9.1 13 ii-3 11 .6 1i| 5.3 9.3 13 il.O
Dec. 6.0 13 3-7 10.6 10 ii .6 9.8 13 ii.5
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Table 3.59
Maximum and Average Values of Positive Lapse Rate ( F/1000');

for each Month, Winnipeg C.B.C. Tower, Oct. 1969 - Dec. 1971

35'-600' Level

Year 1969 1970 1 971

Max.
L .R.

Time Avg.
L .R.

Max.
L.R.

Time Avg.
L.R.

Max.
L.R.

Time Avg.
L.R.

Month
Jan. 5-1 12 2.8 7.8 15 3.1

i'eb. 5-5 m 3.0 5.9 15 3.2

Mar. 5.3 11* 3.0 8.3 13 3.6

Apr. 8.2 12 2.1* 7.1* 13 l*.o

May 13.6 15 3.1 8.7 11* 5.0
Jun. 9.6 9 1*.8 10.3 13 l*.l*
Jul. 8.7 12 1*.5 9.8 11 1*.6

Aug. 9.5 8 5.6 27.9 20 5.1*
Sep. 10.8 16 1*.7.. 10.9 11 U.6
Oct. 9.3 13 3.9 8.3 12 1*.6 7.6 15 3.9

Nov. 8.2 13 3.1* 9.3 11* i*.o 5.9 12 2.9

Dec. 1* .6 13 2.8 6.k 11 3.1 6.6 11* 3.3

35'--810' Level

Jan. 5.7 13 3.0 7.1 15 3.1

Feb. 5.8 11* 3.1 6.2 15 3.5
Mar. 5.9 13 3.1 6.8 13 3.7

Apr. 5.9 12 2.1* 7-6 13 l*.u
May 11 .5 15 3.1* 9.3 15 5.1*
Jun. 8.8 9 5.1 8.8 13 1*.9
Jul. 9.7 13 1+ - 9 9.2 19 1*.9
Aug. 8.6 13 5.6 8.2 11* 5.1*
Sep. 9.1* 11 1*.7 12.3 10 5-0
Oct. 8.5 12 1*.1 7.8 12 i*«9 7.U 11* 1* .2
Nov. 7-7 13 3.8 8.8 11* 1* .2 6.0 12 3.2
Dec. 5.2 13 3.2 6.1 11 3.2 6.3 12 3.6

Data for the 35 - 600' layer should be treated with caution (see chapter

■4
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Table 5.60
Maximum and Average Values of Positive Lapse Rate (°F/1000'),

for each Month, Winnipeg C.B.C. Tower, Oct. 1969 - Dec 1971

20Q'-U00' Level

Year 1969 1970 1 971

|

Max.
L.R.

Time Avg.
L.R.

Max.
L.R.

Time Avg.
L.R.

Max.
L.R.

Time Avg.
L.R.

I Month
Jan. 7.1* 8 3.8 8.1* 13 3.8

Feb. 8.2 11* 3.9 8.1 11* 1*.1
Mar. 9.7 11* 3.6 10.2 11 I*.3

Apr. 5.8 13 2.3 10.0 11 1*.8

May Q.k 11 3.3 15.8 0 5.6
Jun. 8.8 11* 5.2 23.1 21 5.7
Jul. 20.8 12 5-2 20.9 8 5-5

Aug. 10.7 10 5.2 18.6 2 5.5

Sep. 19.1 12 1*.9_ 20.7 11 5.1*
Oct. 15.3 12 k.7 18.5 3 5.1 15-7 10 5.1
Nov. 11 .1 3 1*.0 7.9 22 1* .6 7.1 11* 1*.1
Dec. 6.0 22 3.8 8.3 12 l*.o 8.1 12 1*.5

1*00' -810' Level

Jan. 5-0 8 2.8 5.2 11* 2.5
Feb. 5.1* 13 3.0 6.0 13 3.1
Mar. 5.7 11* 2.5 5.6 18 3.1

Apr. 7.7 12 2.2 8.7 12 3.6

May 5.6 13 2.8 13.2 15 1*.3
Jun. 6.1 12 b.o 7.1* 18 3.9

Jul. 10.3 12 b.O 11*.3 19 3.8

Aug. 9.8 16 1*.1 11*.7 11* 1*.1
Sep. Q.b 10 3.8 13.1* 10 l*.o
Oct. 8.2 11 3-9 7.5 22 3.9 7.0 13 3.1*
Nov. 6.5 13 3.6 6.7 2 3.5 9.2 11* 3.0

Dec. 5-0 13 2.8 5.2 13 2.9 6.3 5 3.1
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Table 5.61
Maximum and Average Values of Positive Lapse Rate (°F/1000'),
for each Month, Winnipeg C.B.C. tower, Oct. 1969 - Dec. 1971

1+00-600' Level

Year 1 969 1 970 1 971

Max. Time Avg. Max. Time Avg. Max. Tine Avg.

Month
L.R. L.R. L.R. L.R. L.R. L.R.

Jan. 3.h 12 1 .6 3.9 15 1 .1+

Feb. 3.5 11+ 1 .8 3.8 17 1+ - 7

Mar. 1+.5 11+ 1 .7 8.2 16 1 .8

Apr. 16.6 13 1 .6 16.5 3 2.0

May 8.1 3 1 .6 11 .5 0 1 .9

Jun. 11 .3 21 2.2 8.2 13 2.0

Jul. 11+.2 12 2.0 16.1 7 2.0

Aug. 12.9 18 2.1+ 20.5 11+ 3.0

Sep. 17.3 16 2.2 10.0 10 1 .9

Oct. 13.1+ 13 2.5 6.5 10 2.0 6.3 5 1 .7

Nov. 9-1+ 13 2.2 5-7 12 2.0 1+6.8 22 1 .7

Dec. 12.5 15 1 .5 3.2 2 1 .5 6.7 5 1 .6

600'-810' Level

Jan. 10.8 13 1+.2 8.9 11+ 1+.2
Feb. 9.b 5 1+.1+ 10.1 13 6.2

Mar. 8.1+ 11 3.9 10.8 12 5.1

Apr. 7.0 16 3.1 11+.1+ 12 5-7

May 10.3 12 1+.1 37.9 23 6.9
Jun. 16.3 22 6.2 33.2 21 6.3
Jul. 23.6 13 6.3 26.7 19 6.2

Aug. 11 .6 13 6.3 18.6 11+ 6.0

Sep. 17.1 10 5.8 17-5 8 6.3
Oct. 5.6 1 2 5.8 22.5 2 6.0 11.7 13 5.8
Nov. 25.6 6 5.2 11 .8 9 5.1+ 5.3 12 1+.7
Dec. 7-5 15 1+.1+ 8.5 11+ 1+.3 10.5 12 1+.8

All data for the 600' level should be treated with caution (see chapter five)
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Figure 5.16 (over)



Figure5-17

AVERAGEMONTHLYTEMPERATURESin°FatWINNIPEGC.B.C.TOWER -200'

400'

600'

810'



Figure %.'\Q (over)



Figure5«19

AVERAGEMONTHLYTEMPERATURESin°FatWINNIPEGC.B.C.TOWER OCTOBER1969-71NOVEMBER1969-71DECEMBER1969-71



Table^.62

MaximumValuesofPositiveLapseRatesbyMonthsandHeights WinnipegC.B.C.Tower,Oct.1969-Dec.1971
35'-200'
200'-1|00'

1;00'-600'
'600'-810'
35' -lt00'
'35'-600'
35'-810'
200'-600'200'-810'

1+00'-810

Jan

2li.it

8.it

3.9

10.8

11t-6

7.8

7.1

7.8

5-6

5.2

Feb

13-1

8.2

3.8

10.1

27.8

5.9

6.2

5-9

5.8

6.0

Mar

38.9

10.2

8.2

10.8

1it-7

8.3

6.8

8.3

6.1

5-7

Apr

26.1;

10.0

16.6

1lt.lt

10.5

8.2

7-6

8.2

7.7

8.7

May

35-li

15.8

11.5

37.9

19.0

13.6

11.5

13.6

8.7

13.2

Jun

3U.5

23.1

11.3

33.2

15.7

10.3

8.8

10.3

9.9

7.It

Jul

28.1

20.9

16.1

26.7

1lt.O

9.8

9.7

9.8

11.It

11+.3

Aug

25.9

18.6

20.5

18.6

12.8

27.9

8.6

27.9

11.0

11t.7

Sep

30.1

20.7

17.3

17.5

23.0

10.9

12.3

10.9

10.1

13.lt

Oct

22.5

18.5

13.lt

22.5

16.2

9-3

8.5

9.3

7.0

8.2

Nov

22.2

11.1

1+6.8

29.6

11.6

9.3

8.8

9.3

8.0

9.2

Dec

lti|.1

8.3

12.5

10.5

10.6

6.6

6.3

6.6

6.0

6.3

Alldataforlayersincludingthe
600'level

shouldbe
treatedwithcaution

(seechapter
five)

ro

O



Table 5*63

Diurnal Variation of Average Monthly Temperature (°F.)

C.B.C Tower October 1969-December 1971

Height in Feet 35' 200' U00' 600» 810

Month

Jan 5-U 3.3 2.0 1 .9 2.1

Feb 9.2 6.0 5.14 U .6 U.O

Mar 12.5 7-5 5.1 3.6 2.8

Apr 12.8 10.2 8.7 7.5 6.8

May 17.5 1U .2 12. k 11 .0 9.8

Jun 17-3 12.8 10.1 8.6 7.6

Jul 15.6 11 .5 9.h 8.0 7.2

Aug 19.1 1U .1 10.6 8.8 7.2

Sep 16.5 12.1 9.2 7.5 6.3

Oct 12.2 9.1 7.0 5.6 U.7

Nov 5.9 h.b 3.5 2.5 2.2

Dec k • 7 3.0 2.2 1 .2 0.6
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Table 5- 6U

Time of Occurrence of Maximum Temperatures

by Months and Heights

Height 33' 200' O O 600' 810'
Month

Jan 1300 1600 1600 01 00 0100
Feb 1600 1800 2100 2100 2100
Mar 1300 1 700 1800 1800 2000

Apr 1600 1700 1800 1800 1800
May 1600 1 700 1 700 1700 1700
Jun 1600 1600 1600 1600 1600

Jul 1300 1600 1700 1700 1700
Aug 1300 1300 1U00 1300 1300
Sep 1U00 1300 1 U-1300 13-1600 1300

Oct 1300 1300 1600 1600 1600
Nov 1300 1300 1500 17-2000 20-2300
Dec 1U00 1 700 1800 1800 1800

1300
0600

Table 3- 63
Time of occurrence of Minimum Temperatures

by Months and Height>s

Height 33' 200' UOO' 600' 810' Sunrise
Month

Jan 0700 1100 1100 1100 1100 0822
Feb 0600 0700 0700 0900 0700 07U0
Mar 0700 0800 0900 0880 0800 06U3

Apr 0600 0700 0700 0700 0800 0337
May 0300 0600 0600 0600 0600 Ohhh
Jun 0300 0600 0700 0700 0800 0U19

Jul 0U00 0300 0600 0600 0700 OU36
Aug 0300 0600 0700 0800 0800 0318
Sep 0600 0600 0600 0600 0600 0603

Oct 0700 0700 0800 0900 0100 0631
Nov 03-0800 0800 0900 01 00 0110 07U1
Dec 0700 0900 0900 0900 0900 0821



Table6.1

AverageDuration(hr.)andFrequencyofInversions>2Hours,WinnipegC.B.C.Tower, October1969-December1971
leight interval

Jan.

Feb.

March

April

May

June

July

Aug.

Sept.

Oct.

Nov.

Dec,

Duration

10.3

11.7

12.3

9.3

8.9

8.3

8.5

8.8

9.1

9.6

11.a

8.8

Frequency-

73

61

60

37

51

62

67

7a

65

76

71

82

Duration

11.3

12.2

12.7

10.U

8.6

8.0

8.9

9.0

8.1

10.3

10.5

10.8

Frequency-

71

58

58

31

U9

61

61

71

69

70

7a

7a

Duration

15-2

12.8

13.U

10.1;

8.5

8.1

9.7

9.9

9.0

10.7

9.1

12.2

Frequency

59

60

60

35

53

67

60

68

69

71

76

73

Duration

1U.6

1U.3

12.b

11.3

8.1

8.0

9.3

9.8

8.9

10.7

11.9

13.2

Frequency

61

52

5U

30

50

63

57

66

63

67

60

72

Duration

9.1

7.6

9.0

7.2

5.0

5.6

5.6

6.6

5.7

7.a

7.8

7.2

Frequency

71

72

67

39

51i

66

66

76

71

75

71

86

Duration

12.1

9.8

10.6

10.il

6.0

6 .a

6.6

7.8

7.0

8.7

9.a

9.7

Frequency

67

69

68

32

57

7a

71

73

72

75

76

89

Duration

10.3

9.8

9.3

9.1

6.9

5.7

5.6

6.6

6.8

8.3

9.6

11.9

Frequency-

72

6b

68

32

ii6

66

62

72

62

6a

58

72

Duration

8.7

9.8

8.3

7.6

5.5

6.6

6.3

7.a

6.9

7.2

8.a

8.8

Frequency

99

75

95

ii9

73

82

81

79

91

101

101

115

Duration

7.6

8.6

6.8

6.3

li.9

a.7

a.o

5.2

5-0

6.8

7.6

11.0

Frequency

88

6b

77

3b

aa

58

63

68

71

65

78

78

Duration

5.7

ii.5

b.3

U.5

3.6

3.8

3.1

3.6

3.7

a .6

a.3

6.9

Frequency

77

69

63

22

29

2a

25

39

ao

a7

7a

9a

.esarenot
adjustedforvariations
inthe

samplingperiod.Alldataforlayer
sinvolvingthe600

levelshould,betreatedwithcaution(seechapterfive)



Table6.2

Pp-pp.pntofHourswithInversions2.2Hours,WinnipegC.B.C.Tower,October1969-December1971 Height

Jan.

Feb.

March

April

May

June

July

Aug.

Sept.

Oct.

Nov.

Dec.

Annual

Interval 35-200

51.o

57.3

51-5

37.8

32.3

36.1

12.1

17.3

13.5

35.5

38.2

32.8

12.6

35-100

57.7

56.8

51.1

35-3

30.0

31.3

10.0

16.1

11.1

31.9

36.7

11.3

12.6

35-600

61.5

61.7

59.1

39-1

32.1

38.1

12.9

18.9

15.7

36.8

32.7

16.1

15-7

35-810

61;.0

58.8

19.5

37.2

28.8

35.1

39.2

17.0

11.3

31.7

33.7

19.2

13.3

200-100

14.6.1

11.o

I4JU.6

30.8

19-2

25.9

27.3

36.1

29.8

26.8

26.2

32.0

32.1

200-600

58.3

51-3

53.3

36.5

21.1

33.2

31.6

11.3

37.1

31.6

33.7

11.7

10.2

200-810

53.3

5o.lt

I46.8

32.0

19,7

26.1

25.7

31-5

31.0

25.7

26.3

11.3

31-7

100-600

61.9

'59.1

58.3

10.9

29.6

38.0

37.7

12.1

16.2

37.6

10.1

17.8

15-0

100-810

18.1

11.2

38.7

23.5

15.1

19.1

18.6

25.7

26.1

21.1

28.0

ll.o

29.1

600-810

31.6

23-5

20.0

10.9

7.1

6;1

5.7

10.2

10.9

10.5

15.0

33.6

15.5

Average

U5.0

51.1

18.0

32.5

23.9

29-3

31.1

38.0

35-3

29-5

31.1

11.6

37.1

Dataforalllevelsincludingthe600'levelshouldbetreatedwithcaution(seechapterfive)
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Table6.3

Frequencyand%FrequencybySeasonsfor15InversionTypes, WinnipegC.B.C.Tower,Oct.196?-Dec.1971
SPRING

SUMMER

AUTUMN

WINTER

ALLYEAR

SampleSize inHours

5692

t672

5378

592t

21666

Typeof LapseRate

No.of Hours ofOcc.

% Freq.
ofOcc.

No.of Hours ofOcc.

% Freq.
ofOcc.

No.of Hours ofOcc.

% Freq. ofOcc.

No.of Hours ofOcc.

% Freq. ofOcc.

No.of Hours
ofOcc.

% Freq. ofOcc

1

Inv.35'-200'

2t10

t6.6

1989

t2.6

22i3

t1 .1

2977

50.2

9589

tt-3

5

Inv.200'-liOO1

1868

32.8

1505

32.2

1631

30.3

2tt5

tl .2

7tt9

3t.t

8

Inv.tOO'-600'

2595

tS.5

1997

t2.7

235t

t3.8

3596

60.7

105t2

t8.7

10

Inv.600'-810'

880

15.5

t99

10.7

810

15.0

19t8

32.9

tl37

19.1

6

Inv.200'-600'

2258

39.1

1773

37.5

1968

36.1

3159

50.3

9158

t2.3

7

Inv.200'-810'

1910

33.1

•tt3

30.t

1665

30.6

2968

t9.t

7983

36.8

9

Inv.tOO'-810'

1587

27-8

1122

2t.O

1t7t

27.t

2802

t7.2

6985

32.2

2

Inv.35'-t00'

2330

to.9

1919

t1 .0

2107

39.1

3056

51.6

9t12

t3.t

3

Inv.35'-600'

2551

tt.8

2072

tt.2

2306

t2.9

3t79

58.7

10t08

te.o

1*

Inv.35'—810'

2372

t1 .7

"1935

tt.3

2096

38.9

3t3t

58.0

9837

ts.t

11

GroundInv.butnotto 810'-NeutralAloft
973

17.0

817

17.t

936

17-t

10t2

17.5

3768

17.t

12

GroundInv.(to200) AdiabaticAloft

692

12.1

818

17.5

760

11-1

551

9.3

2821

13.0

13

UpperInv.butnot in35'-200'layer (NeutralBelow)

579

10.2

311

6-7

6t0

11.9

,015

17.1

25t8

11.8

lit

UpperInv.anc35'- 200'layeradianatic
361

6.3

2t9

5-3

250

t.6

511

8.6

1371

6.3

IS

GroundandUpper Inversion

t12

7.2

351

7.5

3tt

6.3

533

8.9

16t0

7.5

Alldatafoplayersinvorvingthe600'levelshouldbetreatedwithcaution(seechapterfive)



Table6.̂

Frequencyand%FrequencybySeasonsfor15InversionTypes, WinnipegC.B.C.Tower,Oct.1969-Dec1971
600'TemperatureDatahashad-*60FCorrection

SPRING

SUMMER

AUTCMN

WINTER

ALLYEAR

SampleSize inHours

5692

1*672

5378

5921*

21666

Typeof LapseRate

No.of Hours ofOcc.

% Freq.
ofOcc.

No.of Hours ofOcc.

% Freq.
ofOcc.

No.of Hours
ofOcc.

% Freq.
cfOcc.

No.of Hours ofOcc.

% Freq.
ofOcc.

No.of Hours ofOcc.

% Freq. ofOcc

1

Inv.35'-200'

21*10

1*6.6

1989

1*2.6

2213

1*1.1

2977

50.2

9569

1*1*.3

5

Inv.200'-l*00'

1868

32.8

1505

32.2

1631

30.3

21*1*5

1*1.2

71*1*9

31*.1*

8

Inv.!*00'-600'

11*68

25.7

1189

25.1*

11*31

26.6

2391

1*0.3

671*8

31.1

10

Inv.600'-810'

1737

30.5

930

19.9

11*27

26.5

2965

50.0

7059

32-5

6

Inv.200'-600'

181*8

32.1*

11*81*

31.8

1638

30.1*

2669

1*5-0

7639

35.2

7

Inv.200'-810'

1910

33.1

11*1*3

30.1*

1665

30.6

2968

1*9.1*

7983

36.8

9

Inv.1*00'-810'

1587

27.8

1122

21*.0

11*71*

27.1*

2802

1*7.2

6985

32.2

2

Inv.35'-1*00'

2330

1*0.9

1919

1*1.0

2107

39.1

3056

51.6

91*12

1*3.1*

3

Inv.35'-600'

2301*

1*0.5

1939

1*1.5

2075

38.5

3193

53-9

9511

1*3.8

1*

Inv.35'-810'

2372

1*1.7

1935

1*1*.3

2096

38.9

31*31*

58.0

9837

1*5.1*

11

GroundInv.butnotto 810'-NeutralAloft
973

17.0

817

17.1*

936

17.1*

101*2

17.5

3768

17.1*

12

GroundInv.(to200') AdiabaticAloft

59

1.0

88

1.9

113

2.1

89

1.5

31*9

1 .6

13

UpperInv.butnotin 35'-200'layer (NeutralBelow)

558

9.8

258

5.5

528

9.8

985

16.6

2329

10.7

11*

Uppe•Inv.and35'- 200'layeradiabatic
31*3

6.0

21*7

5-2

21*8

1*.6

530

8.9

1368

6.3

15

GroundandUpper inversion

1*52

7-9

21*0

5-1

281*

5.2

667

11.2

161*3

7.6

A1-ldataforlayersincludingthe600flevelshouldbetreatedwithcaution(seechapterfive)
ro

cd
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TABLE 6.5

Frequency of Highs and Lows in the Winnipeg Area

by Months according to Sands (1966)

OCT. NOV. DEC. JAN. FEB. MARCH APRIL MAY JUNE JULY AUG. SEPT.

HIGH 36 36 55 61* 81 97 91 77 61 52 1*6 1*0

LOW 31* 1*7 1*3 50 20 1*0 31* 1*2 60 50 1*6 60

A high is taken to be the sum of features 101, 102, 103, and 101*.

A low is taken to be feature 66. (See Chapter Three)



Table6.6

%Occurenceof33'-200'InversionsbyHourofDayandMonth, WinnipegC.B.C.Tower.Oct.1969-Dec.1971
Hour

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

0

2.7

U.9

3-0

2.7

2.9

3-9

2.8

1 .2

1

2.7

U.9

3.3

6.U

1 .u

U.o

1 -3

1 .3

1 .2

2

1 .3

1.6

1.6

2.7

3.9

6.U

1.U

1 .3

3.0

2.6

2.U

3

2.7

3.0

1 .u

1 .3

1 .u

U.8

U

U.1

3.2

2.7

3-8

1 .6

u.u

3.U

U.6

3.9

U.2

3.6

5

3.2

3.3

3.2

1 .3

6.1

3-9

2.8

6.0

6

U.1

3.2

3-3

2.7

1.6

1 .3

2.U

7

1 .3

3.2

2.7

1.6

1 -3

2.8

3.6

8

2.7

1 .6

2.6

U.2

U.8

9

1 .3

3.3

1 .3

1 .u

10

1.3

2.7

1 .3

1 .u

11

2.7

1.6

12

U.1

1 .6

3.0

2.7

13

1 .6

1 .u

1U

2.7

1.6

3.U

1 -3

U.2

13

U.1

3.2

1.6

2.9

3.0

U.2

2.U

16

6.U

U.9

11.6

2.7

3.6

U.8

17

17.8

18.0

8.3

10.8

1.6

1 .3

12.3

21.0

32.2

20.7

18

6.8

19.6

20.0

10.8

3.9

8.9

6.7

23.0

33.3

8.U

21.9

19

2.7

13.1

13-0

32.u

9.8

16.1

19.U

2U.3

20.0

9.2

7.0

1 .2

20

8.2

U.9

3.3

16.2

3U.9

33.U

28.3

28.3

13.8

2.6

U.2

3-6

21

3-U

3.2

3.0

11.7

1U.3

20.8

12.1

U.6

2.8

3.6

22

U.1

1.6

3.U

3.8

9.6

u.u

8.1

3.0

2.6

3-6

2.U

23

3.2

1 .6

2.7

3.9

2.9

2.7

1 .3

6.3

2.8

U.8

iber

73

61

60

37

31

62

67

7U

63

76

71

82

Duration

10.3

11.7

12.1

3.9

8.9

8.3

8.3

8.8

9.1

9.6

11.u

8.8

occurrence
=100tinestotalhourlyoccurrence/totalmonthly

occurrence.

O



Table6.?

%Occurenceof200'-UOO'InversionsbyHourofDayandMonth, WinnipegC.B.C.Tower,Oct.1969-Dec.1971
Hour

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

0

7-0

6.9

1U-9

7.6

3.3

6.0

13.6

9.2

7-0

10.6

3.6

3.U

1

7.0

U.i

u.u

2-3

1U-8

9.0

3.0

3-9

3.6

U.o

3-6

2.3

2

U.2

1 .3

11.9

10.2

7.U

13-1

9.0

7.8

7.0

1 .3

3.6

3.U

3

it.2

3-3

3.9

2.3

9.2

1.3

U.3

6.3

1 .u

8.1

U

2.8

2.7

u.u

3.1

7-U

6.0

9.0

1 .3

3-6

U.O

2.8

3-U

5

7.0

8.3

1 .u

2.3

7-U

3.0

U.3

6.3

U-2

U.o

7.0

2.3

6

1 .U

1 .u

3.1

3-7

3.0

3.0

2.6

9.8

1 .3

U.2

9.3

7

7.0

2.7

2.9

2.3

1.3

1 .3

3.3

2.8

2.3

8

1 -U

3.3

1 .u

2.3

1 .3

U.2

2.6

U.2

3.U

9

1.U

2.7

1 .u

2.8

2.6

2.8

2.3

10

1.1|

1.3

2.3

1 .3

2.8

3-U

11

2.8

1 .3

1 .u

1 .1

12

1 .3

3.1

2.6

1 .1

13

3.6

1.3

1 .u

1.3

1 .u

11;

1.3

1 .u

2.3

2.6

3.U

13

2.8

2.7

1 .u

2.8

U.6

16

1 .u

1.3

2.8

3.U

17

9.7

u.u

3.0

1.3

1 .3

1 .u

1.3

2.8

U.6

18

2.8

11.1

7-U

7.6

1 -3

2.6

2.8

12.0

11.2

U.6

19

7.0

6.9

7.U

7.6

1 .8'

U.3

6.0

12.6

12.0

9.8

3-8

20

8.U

6.9

u .u

3.1

7.U

9.0

6.0

6.3

7.0

6.6

3-6

U.6

21

11.2

U.1

7.U

17-9

9.2

7.3

16.6

17.1

16.9

5.3

2.8

6.9

22

3.6

6.9

7.U

3.1

11.1

12.1

13.6

13-7

7.0

8.0

9.8

6.9

23

8.2

U.1

3.9

3.1

1U-8

13.1

7.3

1U.U

U.2

13.3

U.2

8.1

Number

71

72

67

39

3U

66

66

76

71

73

71

86

Avg.Duration
9.1

7.6

9.0

7.2

3.0

3.6

3.6

6.6

3.7

7-U

7.8

7.2



Table6-8

%OccurenceofUOO'—810'InversionsbyHourofthedayandMonth, WinnipegC.B.C.Tower,Oct.1969-Dec.1971
Hour

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

0

5.0

6.6

9.1*

12.2

12.3

10.9

6.1

10.1

7.6

7.9

1*.9

3.2

1

7.0

3.3

6.3

6.1

9.3

10.9

11.1

7-3

2.1

6.9

2.6

1*.3

2

3.0

2.6

1*.2

6.1

i*.1

1*.8

2.I*

8.8

1*.3

1 .9

6.9

1*.3

3

3.0

1.3

1*.2

6.1

8.2

7.3

6.1

6.3

7.6

1*.9

1*.9

3.2

1*

3.0

2.6

3.1

2.0

8.2

3.6

8.6

2.3

3.2

0.9

1*.9

6.9

3

3.0

6.6

3.2

6.1

1 .3

1 .2

2.1*

1 .2

3.2

6.9

3.1*

6

3.0

l*.o

3.1

8.1

3-1*

2.1*

1 .2

1 .2

3.2

2.9

2.9

3.1*

7

l*.o

3.3

1.0

2.1*

1 .2

3.2

1*.9

2.9

3.1*

8

3.0

8.0

3.1

2.3

1 .0

1 .9

8.9

1 .7

9

2.0

1.3

2.1

1 .2

1 .9

3.1*

10

3.0

1*.2

l*.o

1 .2

1 .9

2.6

11

2.0

3.3

2.1

2.0

1.3

1 .2

2.1

0.9

1*.3

12

5.0

2.6

1 .0

l*.o

1 .2

1 .9

3.1*

13

3.0

1 .0

1 .3

2.9

2.6

11*

2.0

3-3

1 .0

2.0

1 .0

0.9

15

2.0

l*.o

1 .0

2.0

1 .2

1 .2

1 .0

0.9

6.0

16

2.6

2.1

1 .3

1 .2

1 .2

1 .2

1*.3

1.9

3.9

3.1*

17

3.0

1 .3

2.1

2.0

1 .3

2.1*

2.1*

1 .2

1 .0

1*.9

1 .9

7.8

18

3.0

2.6

h.2

2.0

1 .3

6.0

2.1*

1 .2

3-1*

12.8

9.9

1*.3

19

9.0

8.0

8.1*

8.1

•'1.3

7.3

6.1

3-0

13.1

8.9

8.9

6.0

20

9.0

3.3

10.3

12.2

10.9

6.0

12.3

7-3

11*.2

3-9

7.9

3-2

21

9.0

6.6

6.3

2.0

12.3

6.0

12.3

11.3

6.3

10.8

7.9

3-2

22

5.0

6.6

7.3

2.0

1*.1

12.1

11.1

18.9

7.6

3.9

3.9

3.1*

23

3.0

3.3

6.3

10.2

13.0

10.9

7.1*

12.6

6.3

7.9

6.9

3.1*

Number

99

73

93

1*9

73

82

81

79

91

101

101

113

Avg.Duration

8.7

9.8

8.3

7.6

3-3

6.6

6.3

7.1*

6.9

7.2

8.1*

8.8

ro
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Hour of day

Percent frequency of occurrence of type 1 inversion
by hours and seasons, Winnipeg C.B.C. tower Oct 1969 - June 1972

Figure 6.3
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Hour of day

Percent frequency of occurrence of type 4 inversion
by hours and seasons, Winnipeg C.B.C. tower, Oct 1969 - June 1972

Figure 6.It
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Hour of day

Percent frequency of occurrence of type 5 inversion
by hours and seasons, Winnipeg C.B.C. tower, Oct 1969 - June 1972

Figure 6.5
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Percent frequency of occurrence of type 9 inversion
by hours and seasons, Winnipeg C.B.C tower, Oct 19S9 - June 1972

Figure 6.6
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Hour of day

Percent frequency of occurrence of type 11 inversion
by hours and seasons, Winnipeg C.B.C tower, Oct 1969 - June 1972

Figure 6.7
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Hour of day

Percent frequency of occurrence of type 12 inversion
by hours and seasons, Winnipeg C.B.C. tower, Oct 1969 - June 1972

Figure 6.8
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Hour of day

Percent frequency of occurrence of type 13 inversion
by hours and seasons, Winnipeq CB(. lower On 1969-June 19/2

Figure 6.9
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Hour of day

Percent frequency of occurrence of type 14 inversion
by hours and seasons, Winnipeq CBC lower, Oct 1969 - June 1972

Figure 6.10
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Percent frequency of occurrence of type 15 inversion
by hours anc seasons, Winnipeg C.B.C, tower, Oct 1969 - June 1972

Figure 6.11



Table6.9

AverageMonthlyCumulativeFrequencyDistribution(%)oftheDurationofInversions inthe35-200'layer,WinnipegC.B.C.Tower,October1969-December1971
Duration inHours

Jan.

Feb.

March

April

May

June

July

Aug.

Sept.

Oct.

Nov.

Dec.

2100.0*
100.0

100.0

100.0*

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

k

82.1

95-0*

93.3

83.7

92.1

93.5

86.5

95-9

90.7

88.1

95.7*

87-8*

6

71.2

75-it

85.0

72.9

86.2

85.b

7U.6

81.0

70.7

75.0

76.0

67.0*

8

58.9

68.8

71.6

62.1

76.U

70.9

7U.6

71.6

63.0

65-7

61.9

it6.3

10

U7-9

63.9

60.0

59.it

66.0

56.It

67.1

62.1

61.5

60.5

53.5

it2.6

12

u1.0

5b.0

58.3

51.3*

U5«o*

37.0*

38.8*

5o.o*

it9.2

U6.0

it6.it

3it.1

lit

35.6

U7.5

5o.o*

35.1

7.8

1 .6

It.it

8.1

35-3*

it0.7

35.2

26.8

16

27.3

39.3

33.3

21.6*

1 .it

1 .3

9.2

26.3*

22.5

23.1

18

17.8

27.8

18.3

5-It

1.5

3.9

18.3

15.8

20

12.3

9.8

11.6

9.8

10.9

22

6.8

8.1

5.0

8.it

it.8

2i|

6.8

8.1

5.0

*

7.0

2.it

it8

5 .It

6.5

3.3

7.0

1 .2

72

1 .it

72

TotalNumber
73

61

60

37

51

62

67

7it

65

76

71

82

AverageDailyDarkHours
15.3

13.8

12.2

10.2

8.7

7-7

8.1

9.it

11.2

13.0

lit.8

15.8

*denotesi
mostfrequentvalue

■p-



Table6.10

Duration
inHours 2

1+

6 8

10 12 111. 16 18 20 22 21+ 1+8 72 72

TotalNumber AverageDaily DarkHours
AverageMonthlyCumulativeFrequencyDistribution(%) layer,WinnipegC.B.C.Tower, April

inthe35'-1+00'
Jan.Feb.March

oftheDurationofInversions October1969-December1971

100.0 90.1* 69.0 59-1 52.1 1+6.1+ 1+2.2 33.8 26.7 19.7 11+.0 9.8 7.0
71 15.3

100.0 98.2 8b-h 70.6 62.0 51-7 1+3.1 U3-1 32.7* 13.7 6.8 5.1 1.7 1.7
58 13.8

100.0 86.2 77-5 70.6 60.3 58.6 51.7* 36.2* 20.6 12.0 8.6 6.8 6.8 1.7
58 12.2

100.0 90.3 83.8 70.9 61.2 51.6
1+5•1* 25.8 12.9 6.b 3.2

May 100.0 93.8 85.7 73.U 61.2 U2.8->

JuneJulyAug.Sept.Oct.Nov.Dec.
31 10.2 denotes

100.0 93.U 78.6 65-5 55.7 31.1* 3.2

b9 8.7 most

100.0 88.5 81.9 70.9 68.8 50.8* 6.5

61 7.7

100.0 95.7 81.6 71.8 66.1 53.5-= 11.2

61 8.1

100.0 79.7 65.2 53.6 1+9.2 1+6.3 27.5* 1+.3

71 9.1+

69 11.2

100.0 95.7 78.5 71.1+ 61.1+ 51+.2 1+5.7 31.1+* 5-7
70 13.0

100.0 85.1* 67.5 51+.0 1+7.2 1+0.5 32.1+ 21.6 11+-8 6.7 1+.0 1+.0 l+.o 2.7 1.3
71+ 11+.8

100.0 89.1 75-6 51+.0 1+3.2 1+0.5 32.b 29-7 22.9 16.2 10.8 9.1+ 6.7
1 .3

71+ 15.8

freauentvalue



Table6.11

AverageMonthlyCumulativeFrequencyDistribution{%)oftheDurationofInversions inthe33'-600'layer,WinnipegC.B.C.Tower,October1969-December1971
Duration inHours AverageDaily DarkHours

Jan.

Feb.

MarchAprilMayJuneJulyAug.Sept.
Oct.

Nov.Dec.

2

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

1+

9b.9

96.6*

90.0

82.8

90.3

92.3

91.3

93.3

83-3

92.9

80.2*

86.3*

6

81+.7*

81.6

76.6

68.3

83.0

76.1

83.0

88.2

71.0

80.2

67.1

68.1+

8

66.1

70.0

66.6

60.0

69.8

61+.1

76.6

82.3

62.3

73.2

37.8

3U.7

10

39-3

38.3

38.3

31-b

60.3

33.2

76.6

73.0

36.3

66.1

1+6.0

1+6.3

12

33-9

30.0

36.6

1+2.8

1+3-2*

37.3*

63.3*

63.2*

32.1

36.3

33-3

38.3

lit

lt7.lt

1+1.6

30.0

1+0.0*

3-6

7 .It

13.0

17.6

37.6*

1+7-8

30.2

33.6

16

bb.O

l+o.o

38.3*

20.0

11.3

30.9*

23.6

33.6

18

33.8

30.0

21.6

11+.2

9.8

11+.It

30.1

20

32.2

16.3

11.6

2.8

6.3

27-3

22

20.3

11.6

8.3

2.8

2lt

20.3

3.0

6.6

2.8

3-2

19.1

1+8

20.3*

3.0

6.6

2.8

3-2

16.1+

72

1 .6

3.3

3.3

2.8

2.6

13.0

72

1.6

ilNumber

39

69

60

33

33

67

60

68

69

71

76

73

15-313.8
12.210.2 *denotesmost
8.77.7 frequent

8.1

value

9.1+11.213.01U-813.8

Thistableshouldbeinterpretedwithcautionduetothepossibilityoferroratthe600'temperaturesensor
■p-

P-



Table6.12

Duration inHours 2

1+

6 8

10 12 11+ 16 18 20 22 2b i|8
72 72

TotalNumber AverageDaily DarkHours
AverageMonthlyCumulativeFrequencyDistribution(%)oftheDurationofInversions inthe35'-810'layer,WinnipegC.B.C.Tower,October1969-December1971 Jan.Feb.MarchAprilMayJuneJulyAug.Sept.Oct.Nov.Dec. 100.0100.0 90.1-91+.2 75-1+* 60.6 55-7 U7.5 1+5.9 32.7 27.8 21+.5 21.3 19.6 19.6* 1+.9 1.6

61 15.3

86.5 78.8* 63.1+ 53.8 1+8.0 1+1+*2 32.6 21.1 13-1+ 11.5 9.6 3.8
52 13.8

100.0 92.5 79-6 68.5 61+.8 59.2 51.8 35.1* 11+.8 11.1 7.1+ 5-5 5.5 1.8
51+ 12.2

100.0 96.6* 76.6 70.0 60.0 1+6.6 1+0.0 23.3 6.6 3.3 3.3 3.3 3.3 3.3
30 10.2 denotes

100.0 90.0 80.0 68.0 56.0 36.0* i+.O
50 8.7

100.0 93.6 76.1 65.0 53.9 31+.9* 1+.7

100.0 91+.7 81+.2 78.9 71-9

100.0 93.9 87.8 80.3 71.2

52.6*59.0* 10.518.1
1 .5

100.0 87-3 71.1+ 63.1+ 58.7 1+7.6 31+.9-' 6.3

63 7-7

57 8.1

66 9.1+

63 11.2

100.0 88.0 79.1 71.6 65.6 59.7 1+7.7* 28.3* 8.9
1 .1+ 1.1+ 1.1+ 1 .1+

!00.0100.0* 93-3*81+.V
67 13-0

76.6 65.0 56.6 1+5.0 38.3 28.3 16.6 10.0 5.0 5.0 5.0
1 .6 1 .6

60 1I+.8

69.1+ 58.3 1+7.2 1+3.0 1+1.6 1+0.2 33.3 30.5 22.2 18.0 15.2 1 .3
72 15.8

mostfrequentvalue



Table6.13

AverageMonthlyCumulativeFrequencyDistribution inthe200'-2*00'layer,WinnipegC.B.C.Tower,
oftheDurationofInversions October1969-December1971

Duration
inHours

Jan.

Feb.

March

April

May

June

July

Aug.Sept.
Oct.

Nov.

Dec.

2

100.0

100.0*

100.0*
100.0

100.0

100.0

100.0

100.0100.0*
100.0

100.0*
100.0

h

88.7*

81.9*

80.5

82.0*

81.2**

83.3*

78.7*

80.270.2*
85.3*

71.8

72*.2*

6

61.9

63.8

65.6

53-8

51.8

52*.5

53.0

63.12*5-0
60.0

53.5

50.0

8

2*9.2

1*8.6

52.2

2*3.5

25.9

39.3

37.8

50.035.2
52.0

2*0.8

39.5

10

1*2.2

3.2*.7

2*1-7

35.8

12.9

21.2

27.2

39.2**28.1
2*2.6

26.7

26.7

12

33.8

26.3

26.8

20.5

9.1

9.0

9.0

17.116.9
30.6

22.5

20.9

12*

21.1

16.6

22.3

17.9

3.7

1 .5

2.68.2*
18.6

18.3

13.9

16

16.9

13.8

12*.9

7.6

1 .1*

8.0

12.6

11.6

18

12*.0

2*.1

10.2*

5-1

1.3

9.8

5-8

20

11.2

1*.1

8.9

5.1

5.6

5.8

22

9.8

1.3

7.2*

2.5

2*.2

5-8

22*

8.1*

1.3

7.1*

2.5

2*.2

3.2*

2*8

7-0

1.3

5-9

2.5

2.8

3.1*

72

2.8

1.1

72 TotalNumber
71

72

67

39

52*

66

66

7671

75

71

8<

AverageDaily
15.3

13.8

12.2

10.2

8.

77.
78.
19.2*11.2
13-

012*.
815

DarkHours

denotesmostfrequentvalue



Table6.11;**

AverageMonthlyCumulativeFrequencyDistribution(%)oftheDurationofInversions inthe200'-600'layer,WinnipegC.B.C.Tower,October1969-December1971
Duration inHours

Jan.

Feb.

March

April

May

June

July

Aug.

Sept.

Oct.

Nov.

Dec.

2

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0*

0

0

9

100.0*
100.0

1*

91.0*

86.9

82.3*

73-0

82.1**

82.1**

83.9*

80.8

79.1

81*.0

80.2

80.8*

6

73.1

73-3

61.7

71.8

61.1*

60.1*

66.1

73.3

61.1

13.3

63.1

38.b

8

61.1

60.8

33-8

62.3

1*3-6

1*7.2

1*7-8

67.1

1*1*.1*

62.6

1*8.6

1*6.0

10

1*6.2

1*7.8*

1*7.0

33.1

28.0

29.7

33-2

33-1*

37-3

31*.6

33-3

1*0.1*

12

1*0.2

31.8

1*2.6

1*3.7

10.3

18.9

16.9

28.7*

23.0

1*2.6

28.9

31.1*

11*

37.3

2l*.6

27.9

3b.3

1 .7

3.1*

1*.2

1 .3

16.6

26.6

18.1*

29.7

16

31.3

20.2

20.3

13.6

1 .3

6.9

11*.6

17.1

26.9

18

22.3

11.5

11.7

9.3

l*.o

13.7

21.3

20

19.1*

8.3

8.8

3.1

11.8

13.7

22

13.1*

8.6

8.8

3.1

6.3

11.2

21*

11.9

7.2

8.8

3.1

3.2

8.9

1*8

11.9

b.3

8.8

3.1

>'

3.9

7-8

72

1 .1*

2.9

3.1

2.6

1 .1

72

1 .b

1.3

Total Number

67

69

68

32

37

71*

71

73

72

IS

76

89

AverageDaily
15.3

13.8

12.2

10.2

8.7

7.7

8.1

9.1*

11.2

13.O

11*.8

13.8

DarkHoursdenotesmostfrequentvalue
Thistableshouldbeinterpretedwithcautionduetothepossibilityoferroratthe600'temperaturesensor



Table6.15

AverageMonthlyCumulativeFrequencyDistribution(%)oftheDurationofInversions inthe
200'-81C
)'layer
WinnipegC.B.C.Tower,
October1969-
December1971

Duration inHours

Jan.

Feb.

March

April

May

JuneJuly
Aug.

Sept.

Oct.

Nov.

Dec.

2

100.0

100.0*

100.0

100.0

100.0

100.0*100.0
100.0

100.0

100.0

100.0

100.0*

1+

83.3

78.1

89.7*

90.6*

82.6

72.2*83.8
81+.7*

87.O*

85-9

86.2*

80.5*

6

66.6*

68.7

63.2

68.7

63.0

51+.559.6*
65-2

58.0

71.8*

62.0

61.1

8

1+7.2

50.0

1+7.0

62.5

1+1.3*

39.333.8
1+8.6

1+5.1

56.2

51.7

56.9

10

37.5

1+8.1+

36.7

1+3.7

19.5*

21.221+.1
33.3

33.8

1+8.1+

1+1+.8

1+3.0

12

33.3

35.9

23.5

31+.3

10.8

10.63.2
18.0

21+.1

1+0.6

36.2

37-5

11+

27-7

28.1

17.6

18.7

1.53.2
2.7

12.9

26.5

25.8

31+.7

16

22.2

20.3

16.1

6.2

6.1+

12.5

20.6

31+.7

18

15.2

1I+.0

10.2

6.2

3.1

13.7

29.1

20

15.2

10.9

7.3

3.1

6.8

29.1

22

15.2

9.3

7.3

3.1

5-1

22.2

21+

13.8

7.8

5.8

3.1

5.1

18.0

1+8

13.8

7.8

5.8

3.1

5.1

13.8

72

1 -5

1 .1+

3.1

1 .7

1 .3

72

1.1+

TotalNumber

72

61+

68

32

1+6

6662

72

62

61+

58

72

AverageDaily

15.3

13.8

12.2

10.2

8.7

7.78.1
9.1+

11.2

13.0

11+.8

15.8

DarkHours

denotesmostfrequentvalue



Table6.16**

AverageMonthlyCumulativeFrequencyDistribution{%)oftheDurationofInversions inthe2*00'-600'layer,WinnipegC.B.C.Tower,October1969-December1971
Duration inHours

Jan.

Feb.

March

April

May

June

July

Aug.

Sept.

Oct.

Nov.

Dec.

2

100.0*
100.0*

100.0

100.0*

100.0*
100.0

100.0

100.0

100.0

100.0

100.0*
100.0*

2*

76.6

81.3

82.1*

73.3

69.8

89.0

77.7

88.6

83-3*

82*.1*

70.2

76.3

6

37.3

69.3

37.8

39.1

2*7-9

68.2

60.2**

72.1

62.6

37-2*

31.2*

33-9

8

2*2.2

32.0

2*1.0

2*2c8

38.3

30.0*

31.8

39.2*

1*6.1

2*7-3

2*0.3

2*1.7

10

32.3

2*3-3

32.6

30.6

21.9

28.0

28.3

2*3.0*

31.8

36.6

31.6

33-9

12

27.2

32*.6

23.2

22*.2*

10.9

13.8

13.3

18.9

20.8

28.7

23.7

22*.3

III

20.2

26.6

16.8

16.3

2*.1

7.3

2*.9

2.3

12*.2

19.8

19.8

22.6

16

13.1

22*.0

12.6

10.2

1 .3

1 .2

1 .2

3-2*

8.9

13.8

19.1

18

13.1

17.3

8.2*

6.1

1 .3

1 .2

2.1

2.9

11.8

17.3

20

10.1

12.0

7-3

l*.o

1 .3

1 .2

6.9

12*.7

22

9.0

12.0

3.2

l*.o

1 .2

3.9

11.3

22*

9.0

10.6

3.2

2*.0

1 .2

2*.9

10.2*

2*8

8.0

9.3

3.2

2*.0

1 .2

2*.9

7-8

72

1 .0

>'

1.9

0.8

72

0.9

TotalNumber

99

73

93

2*9

73

82

81

79

91

101

101

113

AverageDaily
13.3

13.8

12.2

10.2

8.7

7.7

8.1

9.2*

11.2

13.0

12*.8

13.8

*denotesmostfrequentvalue
Thistableshouldbeinterpretedwithcautionduetothepossibilityoferroratthe600'temperaturesensor

■p-



Table6.17

AverageMonthlyCumulativeFrequencyDistribution{%)oftheDurationofInversions inthe1+00'-810'layer,WinnipegC.B.C.Tower,October1969-December1971
Duration inHours

Jan.

Feb.

March

April

May

June

July

Aug.

Sept.

Oct.

Nov.

Dec.

2

100.0

100.0*

100.0

100.0*

100.0

100.0

100.0

100.0*
100.0

100.0

100.0100.0

1+

78.1+*

79-6*

75.3*

76.1+

77.2*

71+.1*

66.6*

70.5

77.k*

81.5*

80.7*

82.0*

6

1+7-7

59-3

1+8.0

58.8

1+7-7

1+1.3

31.7

1+5.5

1+0.8

56.9

55.1

58.9

8

36.3

50.0

31.1

kk.1

29.5

25-3

15.8

30.8

25-3

1+6.1

1+2.3

53.8

10

28.1+

1+0.6

18.1

26.1+

11.3

12.0

6.3

17.6

16.9

32.3

39-7

1+1.0

12

23.8

31.2

16.8

17.6

6.8

8.8

8.1+

21+.6

25.6

31+.6

11+

17-0

21.8

11.6

11.7

1.7

2.9

1+.2

15-3

19.2

33.3

16

1U-7

15.6

9.0

2.8

1+.6

16.6

30.7

18

11.3

11+.0

7.7

1.5

11.6

28.2

20

9.0

12.5

6.1+

1.5

6.1+

25.6

22

6.8

10.9

5-1

1 -5

5.1

17.9

2i+

5.6

9.3

3.8

1.5

2.5

15.3

1*8

5-6

6.2

3.8

1.5

2.5

8.9

72 72

TotalNumber

88

61+

77

31+

1+1+

58

63

68

71

65

78

78

AverageDaily DarkHours

15-3

13.8

12.2

10.2

8.

77.
78.1

9.1+

11.2

13.0

11+.8

15.8

*denotesmostfrequentvalue



Table6.18

AverageMonthlyCumulativeFrequencyDistribution(%)oftheDurationofInversions inthe600-810'layer,WinnipegC.B.C.Tower,October1969-December1971
Duration inHours

Jan.

Feb.

March

April

May

June

July

Aug.

Sept.

Oct.

Nov.

Dec.

2

100.0

100.0*

100.0*

100.0*

100.0*

100.0

100.0*

100.0*

100.0

100.0*

100.0

100.0

k

70.1*

63-7

38.7

39.0

33.1

66.6*

U8.0

36.U

67-3*

68.0

6k.8*

7U.U

6

37.6

36.2

28.3

Uo.9

31.0

20.8

2U-0

28.2

23.0

U6.8

28.3

33.1

8

29.8

13-0

19.0

18.1

10.3

12.3

U.o

12.8

23.3

23-3

22.9

37.2

10

111.2

11.3

12.6

13.6

3.U

8.1

7-6

7-3

12.7

12.1

23-3

12

11.6

3-7

U.7

9.0

U.1

2.3

2.1

5.U

18.0

1ii

7-7

3.7

U.7

U.3

2.7

1U.8

16

6.U

U.3

3.1

1.3

12.7

18

3.1

2.8

1 -3

1 .3

10.6

20

3.8

2.8

9.3

22

3.8

1 -li

U.2

2k

2.3

2.1

k8

2.3

1 .0

72

.*

72

TotalNumber77696322292k23 Average Numberof15-313-812.210.28.77-78.1 DarkHours

39 9.U

value

U0

11.2

hi 13.0

7U 1U-8

9k 13.8

*denotesmostfrequent

Thistableshouldbeinterpretedwithcautionduetothepossibilityoferroratthe600'temperaturesensor



Table6.19

AverageIntensityofLapseRates(°F)duringInversions,WinnipegC.B.C.Tower, October1969-December1971
Height Interval

Jan.

Feb.

March

April

May

June

July

Aug.

Sept.

Oct.

Nov.

Dec.

35-200

22.3

21;.8

32.6

20.5

18.9

21.6

22.6

26.0

21.2

22.3

21.7

18.1

35-liOO

13.8

15.9

20.0

1JU-8

11.6

13.9

1U-5

17.3

11;.3

15-1;

11;.8

12.8

35-600*

10.7

12.0

1U-2

10.7

8.5

10.0

10.3

12.7

10.5

11.8

11.5

12.1

35-810

8.3

9.3

12.1;

8.1

6.5

7-h

7.2

9.2

8.0

9.1

8.3

9-5

200-Ij.00

10.7

11.9

13.0

11.5

8.8

10.2

11.1;

11;.1

11.8

13.0

13-U

11;.2

200-600*

8.1;

9.1

9.k

8.5

6.3

7.3

7.1;

9.8

8.7

9.5

9.7

10.1;

200-810

6.9

7.2

7.U

6.2

5-2

5.1l

5.6

7-5

6.7

7.8

7.6

9.7

U00-600*

8.3

8.6

7-7

7.3

5.U

6.5

5-7

7-7

7.1

7.9

8.1

10.3

U00-810

7.2

7.1

6.8

6.1;

5-5

..5-3

U.7

6.2

6.1

7-5

7.1

8.8

600-810*

7.6

7-9

7.8

7.2

7.2

6.1

6.2

8.5

7-5

8.1

9.1;

Valuesfortheselevelsshouldbetreatedwithcautionduetothepossibiltyoferroratthe600' temperaturelevel



Table6.20

MaximumIntensityofInversionsin°F/1000',byHeightsandMonths, WinnipegC.B.C.Tower,Oct.1969-Dec.1971
35'-200'
200'1*00'

*

1*00'-600'
600'-810'*

33'-1*00'
33'-600'*
33'-810'

200'-600'*
200'810'

1*00'-810

Jan

-92.7

-36.2

-61*.8

-33.7

-31.2

-36.9

-28.8

-1*0.1

-30.1*

-1*1.3

Feb

-100.6

-61*.7

-63.1*

-37.3

-38.0

-1*0.2

-30.2

-1*0.9

-30.1*

-1*0.9

Mar

-139.7

-78.9

-1*8.1*

-1*1.9

-71*.3

-31*.3

-1*2.1*

-1*7.7

-31.2

-33.8

Apr

-116.8

-30.9

-71*.9

-23.1

-66.9

-1*8.1

-31*.3

-1*0.3

-32.7

-1*7.3

May

-106.7

-37.9

-31*.0

-1*1.1

-1*9.1*

-32.2

-22.8

-33.9

-26.7

-28.7

Jun

-112.8

-18.7

-1*3.3

-31*.0

-38.8

-38.3

-26.7

-31*.9

-23.1

-26.1*

Jul

-83.3

-1*3.1;

-1*3.3

-32.0

-1*1*.1*

-31*.8

-28.6

-1*1.1*

-31.3

-30.9

Aug

-80.9

-32.6

-33.8

-1*7.1

-1*8.3

-33.3

-21*.9

-1*0.3

-27.3

-33.3

Sep

-92.9

-61*.9

-36.7

-27.1*

-31*.2

-37.8

-30.2

-38.6

-27.3

-30.8

Oct

-103.9

-60.1

-30.7

-31.2

-61.9

-1*6.9

-33.3

-1*2.7

-37.3

-38.3

Nov

-111.1*

-68.8

-61.1*

-1*7.8

-39.1

-1*7.6

-33.0

-1*3-6

-31*.8

-37.7

Dec

-80.6

-63.2

-82.3

-36.8

•• -38.1*

-1*8.3

-33-1*

-33.1*

-1*3.3

-1*6.0

Annual-139.7-78.9-82.3-57-5-71;.3 Valuesfortheselevelsshouldbetreatedwithcautiondue
-31*.3-h2.k

tothepossibilityof
-33.1*-1*3.3-1*7.3

erroratthe600'temperature



TABLE 6.21

Observed Maximum Temperature Differences

by Layers in the Lower 810'.

LAYER MAXIMUM TEMPERATURE DIFFERENCE °F.

35 - 810' 32.9

35 - 600' 30.9

35 - liOO* 25.0

35 - 200' 22.7

200 - Uoo1 15.8

200 - 600' Not available

200 - 810' Not available

Uoo - 6oo' 16.5 ''
600 - 810' 11.5



Table6.22

MaximumValuesofLapseRates(°F/1000')DuringInversions(-veL.R.)forEachMonth, WinnipegC.B.C.Tower,Oct.1969-Dec.1971 (a)35'-200'Layer

Tear19691970' 1973 L.R. Value

Hr.DaySky
Wind

Wind 810'

L.R. Value

Hr.

Day

Sky

Wind 35'

Wind 810'

L.R. Value

Hr.

Day

Sky

Wind

Wind
" 812.'

Mont.. Jan.

-76.6

7

19

1/10f

260/5

310/16

-92.7

1

21

1/10Ci
180/10

210/16

Feb. Mar.

-91.9 -139.7

8 6

6

16

10/10As350/08 12,000 0/10180/12
330/16 260/22

100.6 -88.6

6 2

22 29

0/10 0/10

170/7 280/8

250/16 320/21

Apr.

-116.8

7

1

1/10Ci
160/10

250/20

-82.9

6

5

0/10

190/9

220/18

May

-65.3

6

23

2/10Ac

30/8

190/7

106.7

3

27

0/10

190/8

230/23

Jun.

-78.7

5

3

2/1CCi
180/9

210/21

112.6

5

1

0/10

330/7

Jul.

-85.3

5

25

0/10Ci
200/6

210/12

-75.8

2

2

1/10Ci'
160/6

160/20

Aug.

-80.9

5

31

1/10Ac
180/6

180/16

-75.9

6

28

0/10

180/11

260/11

Sep.

-92.9

1

19

1/10Ci
180/6

220/10

-92.6

6

2

1/10Ac
220/6

190/5

Oct.

-63.9

628

170/07

180/29

-105.9

7

17

0/10

290/9

320/22

-76.6

6

6

1/10F

290/8

320/12

Nov.

-79.6

216

1.0/8

90/9

-59.5

19

5

0/10

200/8

230/15

111.6

23

9

2/10s£

60/01

2C/5

Dec.

-71.5

620

170/C7

260/18

-69.2

3

31

5/ioll
130/6

190/10

-80.6

6

2

0/10

190/11

260/

.

)

-600'

Layer

Jan.

-63.7

7

19

1/10F

260/05

310/16

-51.2

6

17

0/10

360/7

3'0'6

Feb.

-58.0

3

7

0/10

360/08

20/20

-56.2

8

23

0/10Ci
170/8

250/11

Mar.

-76.3

7

20

7/10

210/05

290/22

-38.1

2

29

0/10

280/e

320/21

Apr.

-66.9

7

1

1/10Ci
160/10

250/20

-66.9

5

5

0/10Ci
190/9

230/20

May

-36.5

2

23

1/10Ac

20/6

190/10

-69.6

3

27

0/10

190/6

230/23

Jun.

-67.8

6

6

0/10Ci

290/8

50/18

-58.8

6

2

1/10

200/6

250/22

Jul.

-66.6

6

25

1/10Ci
200/6

21C/12

-60.3

5

30

2/10Ac, /Oi 0/10

210/7

260/13

Aug.

-67.6

6

5

0/10

220/5

290/15

-68.3

2

28

180/3

2u(/2

Sep..

-53.6

6

18

1/10Ci
220/6

270/18

-56.2

6

2

1/10Ac
220/6

190/8

Oct.

-36.9

528

170/09

180/30

-61.9

6

17

0/10

270/10

320/18

-60.3

6

10

1/10Cs
290/6

300/11

Nov.

-62.6

76

300/8

350/26

-60.0

7

5

0/10

270/6

300/1

-59.1

1

10

5/10F

10/2

360/9

Dec.

-66.1

620

170/0?

260/18

-60.6

5

31

1/10Ac
120/12

150/19

-58.6

6

2

1/10Ci
160/16

260/20

WindisexpressedasDirection/Speed(Degrees/M.P.H.);SkyCoverisinTenthsofSkyObscurity.



Table6.^3

MaximumValuesofLapseRates(°F/1Q00)DuringInversions(-veL.R.)forEachMonth, •WinnipegC.B.C.Tower,Oct.1969-Dec.1971 (a)35'-600'Layer

Year196919701971 Month Jan.

IR. Value

Hr.

DaySky

Wind HT

Wind 810'

L.R. Value

Hr.

Day

S£r

Wind
HI

Wind 5TQF

L.R. Value

Hr.

Day

SkyWindWind 35'810'

-36.9

7

19

1/10F

21.0/05

310/16

—31..3

6

17

0/10360/7310/6

Feb.

-39.0

3

7

0/10

31.0/08

20/20

-1.0.2

6

23

0/10170/11230/21

Mar.

-5L.3

1*

16

0/10

180/12

21.0/22

-31.It

8

It

t/10ci'170/10170/11

Apr.

1 1

-1.8.1

7

1

1/10Ci
160/10

250/20

-37.1

7

7

1/10Ci110/10150/31.

May

-25.3

2

23

1/10Ac

20/8

190/10

-32.2

3

27

0/10190/8230/23

Jun.

1

-36.L

1

6

l/'OCi
190/1U

250/25

-38.5

It

2

1/10F,200/8250/22

.Jul.

-29.3

ll

25

1/10Ci
180/7

220/11

-3U.8

2

31

6/10190/11luO/hh

Aug.

-33.8

6

5

0/10

220/5

280/15

-35.3

5

28

1/10Ci160/9260/12

Sep.

-37.8

7

18

2/10£•
210/1.

260/12

-36.7

6

2

1/10Ac220/'"190/8

Oct.

-22.8

7

28

180/06

200/32

-1.0.0

6

16

0/10

150/8

200/22

-1.6.9

2

10

3/10Sc£2C300/1r

Nov.

-31.9

5

6

200/07

350/18

-25.0

22

5

0/10

210/7

210/22

4.7.6

23

10

2/105J20"270/23

Dec.

1

20

180/05

230/li

-33-2

5

31

1/10Ac
120/12

150/19

-U8.5

6

2

1/10Ci17"2-0/23

(b)35'-£
1C'Layer

Jan. Feb.

-28.8 -30.2

7
1

19 23

1/10;36 0/10

21.0/05 200/11

310/16 260/30

-26.7 -29.9

1
6

19 23

0/10150/9190/11. 0/10170/11230/21

Mar.

-1.2.h

i

16

0/10

180/12

21.0/22

-2li.O

7

U

1/10Ci170/10210/8

Apr.

-31..3

7

1

1/10Ci
160/10

250/20

-28.9

7

7

1/10Ci110/1u150/31.

May

-17.7

3

23

2/10Ac

30/8

190/7

-22.8

£

9

2/10Ci150/16200/1.3

Jun.

-25.3

1

t.6

1/10Ci
190/11.

250/25

-26.7

It

2

1/10200/8250/22

Jul.

-21.0

3

9

0/10

170/11

200/39

-28.6

3

31

9/10Ac230/8270/39

Aug.

-21..S

5

21

ranAc,
Ci

110/6

170/39

-21..3

5

28

1/10Ci110/10260/1

Sep.

-30.2

3

19

0/10Ci
130/11

190/19

-251

r

2

1/10Ac220/1.190/8

Oct.

-18.7

7

28

180/08

200/32

! -31-3

l»

5

2/10Ci
160/10

200/17

-33.5

2

10

3/10Sc220/7300/10

Nov.

-2U.7

5

6

200/07

350/18

I -20.1

22

5

0/10

210/9

260/20

-35.0

23

10

2/10ft,200/10270/25

Dec.

-3a.9

2

16

170/22

230/32

\ -25.6 !

5

31

1/10Ac
120/12

150/19

-35.il

U9

2

3/10Ac,170/12230/30Ci

WindisExpressedasDirection/Speed(Degrees/M.P.H.)jSkyisinTenthsofSkyObscurity
Valuesforthe35' -600'layermaybeApproximately2.2°F.toolowandshouldbetreatedwithcaution



Table6.21*

MaximumValuesofLapseRates(°F/1000')DuringInversions(-toL.R.)ForEachMonth, WinnipegC.B.C.Tower,Oct.1969-Dec.1971 200'-1*00'Layer

Year196919701971 L.R.Hr.DaySky.WindWindL.R.Hr.DaySbWindWindL.R.Hr.DaySW;WindWindValue35'610'Value~W_HlO7ValueEW"
Month

Ac.

Jan.

-56.2

9

19

2/1°IF,270/11
320/18

-55.3

10

7

1/10Ci150/15
180/31

Feb.

-1*5.2

1*

7

0/1020/12
20/22

-61*.7

5

15

9/10!#•150/10
130/23

Mar.

-78.5

7

21

3/10Ci150/10
11*0/11*

-50.5

8

1*

0/10Ci'170/10
170/11

Apr.

-50.0

10

1

1/10Ci150/10
210/18

-50.9

8

5

0/10Ci210/11
230/31

May

.-31.8

2

23

1/10Ac20/8
190/10

-57.9

6

9

1/10Ci160/16
190/36

Jim.

-1*8.7

1*

1*

0/10Ci290/8
50/18

-1*1.6

23

1

0/1011*0/10
21*0/12

Jul.

-1*2.1

6

16

1/10Ci250/7
290/16

-1*5.1*

23

30

3/10Ci180/12 7/10Ci'190/6
210/31*

Aug.

-1*9.2

6

11

!^10Actci

190/25

-52.6

7

28

21*0/11

Sep.

-61*.9

8

18

1/10Ci210/1*
260/12

-53.9

5

7

0/1011*0/10
180/29

Oct.

-36.5

.7

28

180/8

200/32

-55.9

2

19

0/10150/12
180/1*2

-60.1

•7

13

10/10Ac180/10
200/25

Nov.

-1*0.3

3

6

180/7

290/19

-51*.2

8

5

0/10250/6
300/6

-68.8

5

30

2/10if300/3
160/11*

Dec.

-56.9

1*

16

180/22

230/1*0

-53.1

7

12

5/10A?>170/16 Ci

250/27

-63.2

6

Pi*

1/10Ci180/11*
21i0/20

1*00

-810'Layer

Jan.

-35.0

0

25

10/10200/08
21*0/08

-1*0.3

12

n

0/10

Feb.

—1*0.9

8

23

2/10Ac200/21
21*0/1*8

-33.3

8

25

8/10Ac

Mar.

-33.8

1tf'

17

1/10Ci170/22
180/1*1*

-33.6

7

31

jp

10/1OIF|St

Apr.

-13.8

9

1

1/10Ci160/08
210/19

-1*7.3

9

7

1/10Ci

May

-13.1

8

2

9/10A*'180/22
200/1*2

-28.7

20

9

Sc,

8/10AC^AS

Jun.

-26.1*

2

8
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TABLE 6.25

Average Wind Speed and Wind Shear during Maximum Inversions.

LAYER 35' WIND WIND SHEAR 810' WIND

35 - 200' 7.7 8.5 16.2

35 - Uoo' 7.6 6.3 13.9

35 - 600' 8.6 10.2 18.8

35 - 810' 10.0 13.0 23.0

200 - iiOO' 10.3 ll.ii 21.7

Uoo - 6oo' 11.9 5.U 17.3

600 - 810' 15.1 lli.l 29.2



TABLE 6.26

Frequency of Occurrence of Maximum Inversion by Time of Day

LAYER (Heights in Feet)

TIME
PERIOD 35-200 35-810 200-1+00 1+00-600 600-810

2300 - 1+00 17 17 9 7 11

0500 - 1000 7 8 16 11+ 10

1100 - 1600 0 0 0 3 3

1700 - 2300 3 2 2 3 3



TABLE 7.1

Generalized Airflow Types Affecting Winnipeg

WINTER

N. airflow from Arctic
Ocean (cA)

NW flow from the Yukon

(mIW
W flow from S. Alberta

(mP )v
w

SW flow from Montana
(mP )x sw'

SUMMER

N. airflow from Arctic Ocean

(mP - mA)

N. airflow from the Yukon
(mP )v nw'

W flow from S. Alberta
(mP )v w'

SW flow from Montana (mP )v sw'

S/SE flow from U.S.A. (mT)



Table 7.2

List of Days Selected for Detailed Analysis

Period Dates

1 lUth. - 18th. January, 1972

2 23rd. - 26th. January, 1972

3 17th. - 19th. February, 1971

k 27th. - 30th. July, 1971

9 10th. - 19th. August, 1970
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Figure 7«1

Fig. 7.1 WEATHER OF JANUARY 14, 1972

®
L_

D

o
L.

®
a -wj
E
® -28

-32

35'
200'
400'
600'
810'

8 12 16 20

Hour of Day
Fig. 7.1 (a) TEMPERATURES

o
o
o

o

a> CO

a)
LL o

o
o

_c 8
O) T

"<D
X o

o
CN

o

o
o
o

®

o
oc

®
U)

a
o

* v

0 4 8 12 16 20 24

Hour of Day
Fig. 7.1 (b) LAPSE RATES

35-200'
35-400'
35-600'
35-810'

O
O
O

0 4 8 12 16 20 24

Hour of Day
Fig. 7.1 (c) LAPSE RATES

35-200'
200-400'
400-600'
600-810'

70 60

Fig. 7.1 (d) ABSTRACT OF DAILY WEATHER MAP

— co n o rv rx o
ZL ~ CN CN CN r) «

y ^ n rp r> o o

0 12 3 4 5 6

Temperature °F
Hour of Day

8 9

~Q cn 5 5 »o 5 -o 5[ S5 K 5 >0
rr o N N N "I 06 CO O O
Pp <~5 CN CN CN CN CN CN CN CN fp fp i

11 12 13 14 15 16 17 18 19 20 21 22 23

Fig. 7.1 (e) VERTICAL TEMPERATURE PROFILES



163

Figure 7.2

Fig. 7.2 WEATHER OF JANUARY 15, 1972
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Fig. 7.3 WEATHER OF JANUARY 16, 1972

33

28-

18-

m 13"
L_

D

O
L_

o
^ 3-1
E
<b

I— -2-1

8

-12

35'
200*
400'
600'

HIMIIH 810'

12 16 20 24

Hour of Day
Fig. 7. 3 (a) TEMPERATURES

o
o
o

®

"5
oc

®
«0 •

a
o

-54-

-64

o
o
O -M

®

O -24.
oc

®
m -34^
a
o

' I
'/

*4++l~i )1TlX|i>f''|l'Vn' ^
\._

•/ - W v/'i *./&
Y(?V./ '

0 4 8 12 16 20

Hour of Day
Fig. 7. 3 (b) LAPSE RATES

35-200'
35-400'
35-600'
35-810'

0 4 8 12 16 20

Hour of Day
Fig. 7. 3 (c) LAPSE RATES

35-200'
200-400'
400-600'
600-810'

24

Fig. 7. 3 (d) ABSTRACT OF DAILY WEATHER MAP

0 1 2 3 4 5

Temperature °F
Hour of Day

"O O 00 -o

-o "O cd

6 7 8 9

hv
c5 12.9 15.9

o
K 19.1 2

CM 22.9
•o

•o
CN 28.3 ad

<N 26.3 22.3 25.8 25.3
10 11 12 13 U 15 16 17 18 19 20 21 22 23

Fig. 7. 3 (e) VERTICAL TEMPERATURE PROFILES



165

Figure 7.5

Fig. 7. 4 WEATHER OF JANUARY 17, 1972
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Fig. 7. 5 WEATHER OF JANUARY 18, 1972
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Figure 7.6

Fig. 7.6 WEATHER OF JANUARY 23, 1972
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Fig. 7.7 WEATHER OF JANUARY 24, 1972
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Figure 7»8

Fig. 7.8 WEATHER OF JANUARY 25, 1972
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Fig. 7. 9 WEATHER OF JANUARY 26, 1972
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Fig. 7.10 WEATHER OF FEBRUARY 16, 1971
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Fig. 7.11 WEATHER OF FEBRUARY 17, 1971
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Figure 7.12

Fig. 7.12 WEATHER OF FEBRUARY 18, 1971
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Figure 7.13
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Fig. 7.13 WEATHER OF FEBRUARY 19, 1971
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Fig. 7.15 WEATHER OF JULY 28, 1971
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Figure 7.16

Fig. 7.16 WEATHER OF JULY 29, 1971
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Figure 7.17

Fig. 7.17 WEATHER OF JULY 30, 1971
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Fig. 7.18 (d) ABSTRACT OF DAILY WEATH^R.MAP

Figure 7»1 8

Fig. 7.18 WEATHER OF AUGUST 10, 1970
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Figure 7.19

Fig. 7.19 WEATHER OF AUGUST 11, 1970
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Fig. 7.20 WEATHER OF AUGUST 12, 1970
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Figure 7.21

Fig. 7.21 WEATHER OF AUGUST 13, 1970
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Figure 7.22

Fig. 7.22 WEATHER OF AUGUST 14, 1970
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Figure 7.2h

Fig. 7. 24 WEATHER OF AUGUST 16, 1970
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Fig. 7.25 WEATHER OF AUGUST 17, 1970
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Figure 7.26

Fig. 7.26 WEATHER OF AUGUST 18, 1970

35'
200'
400'
600'

MIIMIM 810'

P -29

4 9"

-59

12 16 20 24

Fig.
Hour of Day

7.26 (b) LAPSE RATES
35-200'
35-400'
35-600'
35-810'

Hour of Day
Fig. 7.26 (a) TEMPERATURES

°^.-l9"
©

B-29

16 20 2

Hour of Day
Fig. 7.26(c) LAPSE RATES

35-200'
200-400'
400-600'
600-810'

68.0 68.4 70.1 70.0 70.5 71.6 71.8 72.6 •o.
•a
N.

4 5 6 7 8 9 10 11 12 13 14 15 16171819202122

Temperature °F
Hour of Day Fig. 7.26 (e) VERTICAL TEMPERATURE PROFILES



188

Figure 7.27

Fig. 7.27 WEATHER OF AUGUST 19, 1970
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Figure 8.1

DIURNAL VARIATION OF WIND SPEED & DIRECTION

ALL YEAR
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Figure 8.3

DIURNAL VARIATION OF WIND SPEED & DIRECTION
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Figure 8.6
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Figure 8.7
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Schematic diagram of the diurnal variation in the depths
of the momentum and inertial boundary layers. Together
these layers make up the planetary boundary layer.
Source : Hoxit (1973)



Table 8.1

Wind Speed and Direction Frequencies for Winnipeg

W.M.O. Model B

PFRIOD SEPTEMBER 1957-1966

1-3 4-7 8-12

CALM

NNE 2.3 11.0 12.1

NE 3.1 13.4 11.0

ENE 1.0 5.0 2.9

E 1.5 5.0 5.5

ESE 1.1 4.5 6.6

SE 2.5 12.0 10.9

SSE 1.6 9.2 14.4

S 3.5 14.6 28.9

SSW 1.1 9.8 17.5

sw 1.8 9.8 18.2

wsw 1.4 8.4 13.9

w 2.4 14.3 25.9

WNW 1.0 8.8 15.0

NW 1.7 10.1 19.8

NNW 1.1 6.7 16.3

N 3.0 10.7 15.1

TOTAL 30.1 153.3 234.0

PERIOD OCTOBER 1957 -1966

1-3 4-7 8-12

CALM

NNE 1.8 7.6 11.4

NE 2.8 8. 1 7.0

ENE 1.4 3.7 2.8

E 1.7 3.9 3.7

ESE .9 4.6 5.3

SE 2.7 8.0 11.9

SSE 1.6 8.5 15.0

S 3.3 16.8 33.5

SSW 1.4 9.2 15.6

SW 1.7 6.2 13.6

wsw 1.5 6.1 9.7

w 1.8 12.0 21.8

WNW 1.2 8.1 17.3

NW 2.1 9.3 26.2

NNW 1.1 7.2 13.7

N 3.5 12.1 16.4

TOTAL 30.5 131.4 224.9

STATION WINNIPEG INT

MEAN MONTHLY
WIND SPEED FREOUENCY (MPH) MOO B

13-18 19-2* 25-31 32-38 39-46 47-5* 55-63 6*-75 75* TOTAL

9.6

11.2 *.5 1.5 .2 *2.8

6.4 1.8 .5 36.2

2.7 1.3 .4 13.3

2.9 .4 .2 ,5.6

4.6 1.1 ,7.9

1-6 -6 36.6

17.7 8.6 1.2 .2 52.9

39.4 16.0 *.8 107.2

13.7 5.0 .8 *7.9

7.7 1.5 .1 39.,

8.22.8.6 35.3

11.04.11.5 59.2

11.4 5.4 2.3 .2 *4.1

16.0 10.0 4.0 .7 .1 62.4

14.5 4.9 1.9 .2 *5.6

15.5 7.4 2.0 .7 54.4

192.3 76.2 22.2 2.2 .1 720.0

STATION WINNIPEG INT

MEAN MONTHLY
WIND SPEED FREOUENCY (MPH) MOD B

13-18 19-24 25-31 32-38 39-46 47-54 55-63 64-75 75+ TOTAL

11.5

9.7 5.2 .8 36.5

6.2 2.6 .3 27.0

2-3 *2 10.4

2.9 .2 12.4

3.8 .7 .3 ,5.6

12.13.1.5 38.3

18.5 8.4 2.7 .5 55.2

45.7 23.0 5.2 .5 128.0

15.0 2.9 .5 .6 *5.2

7.9 1.1 .8 .2 3,.5

5.3 1.4 .8 .2 25.0

13.3 4.6 1.9 .1 .1 55.6

11.0 5.9 1.7 .3 *5.5

22.0 12.5 7.0 1.4 .1 eo.6

22.8 11.1 6.0 1.1 .1 63.,

19.4 8.1 2.6 .5 62.6

217.9 91.0 31.1 5.4 .2 .1 744.0

MAN PERIOD NOVEMBER 1957- 1966

MEAN
SPEED

CALM

1-3 4-7 8-12

w

13-18

I N 0

19-24

M E
S P E

25-31

AN M

E D

32-38

11.7 NNE 1.1 5.6 11.4 13.2 5.3 1.8 .2

9.3 NE 1.8 7.9 9.8 7.7 1.4

10.2 ENE 4.5 5.2 4.0 .7 .1

9.2 F 3.8 6.4 2.9 .4

10.3 ESE 3.6 5.7 5.6 .9 .4

9.9 SE 7.8 10.4 8.9 1.6 .1

13.2 SSE 1.7 10.0 14.5 15.3 4.3 2.0 .4

13.5 S 15.5 28.5 38.3 19.6 10.5 1.1

11.8 SSW 1.1 9.5 17.1 12.0 3.8 .6

10.0 SW 2.4 7.8 10.9 4.2 1.0 .5

10.9 WSW 2.1 6.1 5.8 3.2 2.6 .5

10.8 w 2.3 9.7 18.3 8.5 3.5 .8

12.6 WNW 1.3 6.4 17.6 13.3 6.8 2.2 .2

13.7 NW 9.1 26.7 31.5 15.9 10.8 3.1

12.9 NNW 4.9 12.5 16.9 13.5 6.6 1.4

12.7 N 8.5 16.2 17.0 10.9 2.7 1 .0

11.8 TOTAL 25.4 121.1 217.0 204.5 92.2 39.7 7.4

MAN PERIOD DECEMBER 1957- 196*

MEAN
SPEED

CALM

1-3 4-7 8-12

W

13-18

I N 0

19-2*

M E
S P E

25-31

A N M

E D

32-38

11.9 NNE 3.1 10.0 12.7 12.4 3.3 .6 .2

10.1 NE 7.1 11.8 6.2 1.7 . 1

8.7 ENE 4.6 5.0 1.7 .1

8.6 E 3.0 5.6 2.5 .7

10.4 ESE 2.9 4.0 3.7 1.6 .4

11.2 SE 1.5 8.0 8.4 7.1 2.7 1.5 .2

13.7 SSE 2.1 8.7 14.2 15.3 7.3 2.6 .1

14.0 S 3.3 17.7 39.4 38.4 26.8 10.3 .5

12.0 SSW 2.0 8.7 13.3 8.5 2.5 .5 .1

11.0 SW 2.1 10.5 8.4 1.8 .2

11.0 wsw 6.9 5.7 2.3 .1

11.7 w 16.1 25.4 13.0 2.9 .5 .1

12.5 WNW 12.8 23.1 15.8 3.3 1.2 .2

14.7 NW 12.0 27.0 27.7 12.5 7.6 3.1

15.5 NNW 2.1 7.9 13.5 17.7 12.0 4.8 .9

12.7 N 3.2 8.3 11.7 17.4 9.1 5.9 .9

12.6 TOTAL 36.6 145.2 229.2 191.5 86.8 36.0 6.3

STATION WINNIPEG INT A

0 N T H L Y
FREWUENCY (MPH) MOD

75+ TOTAL

11.5

38 .8

28.7

15.0

14.9

16.8

30.1

48.2

116.6

44.1

26.8

20.3

43. 1

48.2

99.5

5v. 2

58.2

720.0

WINNIPEG INT A

0 N T H L Y
FREOUENCY (MPH) MOD B

39-46 *7-54 55-63 64-75 75+ TOTAL

12.3

42.3

29.9

12.9

13.6

13.5

29.4

50.3

136.4

35.6

23.0

16.4

60.8

58.3

93.9

58.9

56.5

744.0

MEAN
SPEED

13.5

10.4

10.4

9.2

11.4

10.7

12.5

14 .8

11.3

9.4

10.6

10.8

13.6

15.8

16.e

1". 1

13.1

MEAN
SPEED

11.1

9.8

8.3

9.2

11.8

11.8

13.2

14.4

10.7

7.3

8.0

10.2

11.1

14.5

14.9

14.7

12.3



Table8.2

TYPE19FREQUENCYOF35FCOTHINDS,C.B.C.TOHER,STARBUCK.HINT1969-1972 TIME

0-1

2-

9MPEi

>

9-

9MPH

>9

-15

MPH

>15

MPH

HOURLY

12I

N

NE

E

SE

S

SH

H

NH

N

NE

E

SE

S

SH

U

NH

N

NE

E

SE

S

SH

H

NH

N

NE

E

SE

S

SH

H

NH

TOTALS

01

0

0

2

0

1

2

3

2

10

6

7

5

11

12

15

12

17

6

1

8

12

6

20

25

i6

1

0

6

22

0

8

18

1296

1I

19I

0

1

1

3

2

1

2

2

3

6

3

7

12

5

19

13

19

7

1

6

19

3

26

29

15

1

0

8

19

1

6

22

1296

21

16I

9

0

I

3

0

1

3

2

10

6

1

7

11

8

9

8

17

9

1

7

10

9

33

26

19

1

0

8

20

0

6

20

1296

3I

18i

2

2

1

1

0

3

0

1

8

5

3

8

10

7

16

6

19

11

1

6

9

3

22

29

18

3

0

9

22

0

5

17

1295

9I

91

3

0

2

2

0

3

1

1

7

7

3

3

9

6

15

13

18

8

1

12

13

2

22

29

16

6

0

7

23

0

6

23

1295

8I

12I

3

2

0

2

1

9

0

0

9

8

2

9

11

5

16

10

112

9

0

13

8

6

22

23

17

9

1

7

21

2

9

22

1295

61

111

3

1

1

1

0

3

2

2

11

9

2

9

8

9

9

9

112

3

0

7

11

6

23

20

119

3

0

5

30

1

9

22

1296

7I

91

1

1

1

2

2

3

9

0

10

7

3

7

11

5

10

13

117

3

0

9

12

7

23

21

112

1

0

5

23

2

9

18

1296

81

111

1

0

1

1

3

2

2

2

6

5

2

11

12

6

16

10

119

1

2

10

11

9

29

21

112

2

0

5

22

1

3

20

1293

91

91

0

0

2

2

2

0

9

1

10

5

3

8

11

6

15

19

112

0

1

11

12

2

28

29

112

1

I

8

19

1

1

21

1296

101

19I

0

3

0

3

9

3

6

1

9

2

2

7

8

5

19

7

115

0

0

7

13

9

18

26

112

2

0

12

18

1

7

19

1297

111

12I

2

3

1

9

2

2

0

3

9

0

2

3

10

9

15

12

18

3

0

5

19

8

19

29

119

0

0

10

22

1

5

25

1297

12I

181

1

1

1

2

2

2

3

1

5

5

0

3

12

7

15

12

I13

2

1

6

19

6

10

22

117

0

0

9

22

3

8

29

1297

13I

19I

2

0

2

0

0

9

2

2

8

1

3

9

19

6

19

10

18

2

1

8

15

1

19

16

116

1

0

13

19

2

9

33

1299

19|

111

2

0

1

3

5

3

2

0

3

3

2

7

12

9

12

12

16

2

1

5

17

3

15

21

119

1

0

13

18

1

10

35

1299

13i

91

3

0

1

3

2

3

2

1

9

2

2

7

19

6

5

16

16

6

1

8

17

6

8

29

119

2

0

13

17

0

12

29

1298

16I

10I

0

1

2

3

0

1

1

3

5

5

3

5

12

10

11

19

15

9

0

9

19

9

15

27

17

2

0

11

17

1

6

35

1298

17I

111

1

1

1

1

1

9

9

0

7

9

9

11

13

6

10

15

15

9

3

6

16

5

13

31

18

3

0

10

17

1

6

27

1299

18I

12I

1

0

0

2

3

2

3

2

5

5

5

7

11

19

11

11

13

6

1

7

15

3

13

33

19

1

0

11

20

1

6

25

1298

19I

111

3

1

0

0

1

9

2

1

6

6

2

8

13

9

19

9

19

3

3

12

9

7

19

39

111

2

0

10

19

3

9

18

1298

20j

11I

1

2

1

2

1

0

6

0

3

8

2

9

8

9

19

13

I8

5

3

6

17

10

17

39

16

0

0

10

19

0

6

16

1297

211

13i

0

1

1

1

0

1

9

0

3

5

1

8

6

9

22

19

18

6

2

9

16

9

17

35

15

0

0

12

22

1

6

16

1298

i2i

11i

1

1

1

2

0

2

1

1

6

3

9

5

9

13

17

19

110

8

1

6

15

9

23

27

17

0

0

9

23

1

7

16

1298

23I

8i

0

0

1

2

2

0

3

2

2

6

9

7

10

13

16

16

1s

7

1

5

13

7

22

26

19

0

0

9

23

0

9

16

1297

TOTALSBYDIRECTIONANDSPEEDDURINGTYPE19LAPSERATES
21955330119155189283 .11018312063237220295375929

392539601596525839021"9263229612352997198 LAPSERATEPERCENTTOTALSBYDIRECTIONANDSPEEDDURINGTYPE19LAPSERATES
9.80.90.80.90.52.02.63.29.81.93.12.010.70.63.70.99.1 0.60.90.61.02.7l.l9.95.73.60.95.97.89.00.08.92.5 PERCENTTOTALSBYSPEEDDURINGTYPE19LAPSE-RATES

9.85.126.539.928.7 PERCENTTOTALSBYDIRECTIONDURINGTYPE19LAPSERATES
9.BXCALM■10.8XNORTH9.8XN-EAST2.OXEAST10.2XS-EAST18.8XSOUTH6.5XS-WEST17.OXWEST25.OXN-HEST



Table8.3

fYPtlSFREQUENCYOF35F(JOTWINDS,C.B.C.TOWER,STAR6UCK TIME

0-i

N

NE

2-

4MPH

>

4-

9MPH

>9

-15

MPH

>15

MPH

HOURLY

01

10|

E

St

S

oW

w

NW

N

NE

E

SE

S

sw

M

NW

N

NE

E

SE

s

Sw

W

NW

N

NE

E

SE

s

SW

w

NW

TOTALS

2

2

4

0

0

2

1

2

112

10

10

11

13

7

12

8

114

16

1

9

17

9

8

15

19

2

0

6

13

0

0

14

1239

1I

111

2

1

5

5

1

0

4

2

110

13

6

6

11

8

10

7

113

10

2

7

24

10

9

21

110

2

0

8

9

0

0

12

1239

2i

10j

4

1

5

3

3

2

0

0

19

11

9

7

14

14

15

9

112

7

1

11

19

5

14

11

112

3

0

7

10

0

2

9

1239

3I

10I

0

5

6

5

2

5

1

2

112

5

5

7

11

8

11

9

114

10

3

8

16

7

10

19

111

3

1

2

14

1

2

12

1237

41

121

1

3

3

3

1

2

1

2

114

4

12

8

16

9

11

8

113

9

1

7

17

7

9

16

113

4

1

5

10

1

3

13

1239

5|

18I

0

0

3

2

5

4

0

3

16

12

6

6

9

14

5

10

111

7

1

10

19

5

8

20

111

6

0

7

10

3

1

14

1238

o|

13I

3

6

3

3

3

3

4

1

19

5

9

4

16

6

8

5

112

12

1

8

16

7

8

20

110

7

0

6

15

0

3

12

1238

7I

12I

5

C

3

1

4

2

1

3

17

11

5

8

9

6

12

4

19

8

6

8

20

2

11

18

113

8

2

7

15

2

3

13

1238

81

10I

2

2

1

1

3

2

1

3

14

4

10

4

10

6

7

10

114

8

4

7

19

4

8

17

114

5

2

7

23

2

4

16

1234

91

17I

3

0

2

2

2

1

4

3

15

3

8

3

11

7

10

7

112

12

1

10

15

5

2

14

117

5

1

6

21

1

6

20

1236

10j

91

1

0

1

2

4

2

5

3

15

5

5

5

16

7

7

5

111

9

2

7

12

4

3

15

120

7

1

12

24

2

7

16

1236

111

10I

1

3

2

1

3

1

3

4

12

5

7

4

12

3

9

5

113

7

1

10

13

5

9

9

119

9

0

11

23

3

6

22

1235

12I

81

0

1

3

1

3

2

5

4

12

9

4

6

12

2

8

7

114

7

3

4

19

6

7

9

116

11

0

10

26

1

6

23

1239

131

17I

1

0

0

2

0

2

2

4

13

5

6

3

7

3

9

6

19

8

4

7

17

5

3

17

120

8

0

13

23

3

6

26

1239

14I

14|

1

2

6

4

1

1

1

1

12

5

3

8

4

6

9

5

119

5

1

8

11

5

2

13

115

13

1

13

26

3

6

25

1239

151

10i

2

1

5

3

3

0

2

1

i2

6

4

6

10

7

5

7

110

7

5

7

10

5

4

10

120

12

1

11

25

3

5

25

1234

16I

111

1

0

5

2

3

4

2

1

16

5

5

4

5

5

3

4

112

8

3

9

14

6

2

19

116

14

1

6

27

2

5

21

1231

111

121

2

0

6

2

1

1

1

5

16

8

3

5

14

4

4

2

112

9

2

9

10

6

1

18

116

14

0

8

23

3

4

21

1232

181

13J

1

3

6

2

2

0

2

1

16

6

8

3

13

4

5

3

112

10

2

12

13

6

6

19

114

11

0

8

17

2

3

20

1233

19j

12\

3

2

6

1

3

1

1

1

14

9

7

7

17

5

5

7

114

18

2

6

17

4

8

16

112

6

0

8

14

1

2

13

1232

40I

14I

1

2

4

0

1

0

1

0

112

8

8

3

13

11

9

11

19

26

4

13

17

4

6

17

17

2

0

6

14

1

0

12

1236

21I

11I

2

0

2

1

0

2

C

0

113

15

13

5

9

10

11

13

111

16

1

9

17

6

10

11

19

4

1

7

16

0

1

12

1238

221

7|

0

2

2

2

0

1

0

3

112

16

5

8

9

11

8

14

113

17

8

5

25

3

7

15

17

2

0

6

14

1

2

15

1240

231

121

0

1

3

3

0

0

1

1

114

13

8

8

12

6

14

11

111

18

0

11

20

8

5

16

16

3

0

4

15

0

2

12

1240

TOTALSBVDIRECTIONANDSPEEDDURINGTYPE19LAPSERATES
<?«337514050193139169177264202134375161184354005681 38864843179166273207294593971603191242779 LAPSERATEPERCENTTOTALSBYDIRECTIONANDSPEEDDURINGTYPE19LAPSERATES

5-00.70.90.70.93.42.43.03.14.63.62.46.62.83.20.67.0 0.71.50.80.83.22.94.83.65.21.07.02.85.60.27.51.4 PERCENTTOTALSBYSPEEDDURINGTYPE19LAPSE-RATES
5-06.926.533.228.5 PERCENTTOTALSBYDIRECTIONDURINGTYPE19LAPSERATES

5.0.1CALM14.6*NORTH11.5*N-EAST5.72EAST10.1*S-EAST20.2*SOUTH6.7*S-WEST8.6*WEST17.6*N-WEST
vo



Table8.U

TYPE19FREQUENCYOF35FOOTKINDS,C.B.C.TOWER,STARBUCKSUM1970-1972 IME

0-1

2-

4MPH

>

4-

9MPH

>9

-15

MPH

>15

MPH

HOURLY

N

NE

E

SE

S

sw

w

NW

N

NE

E

SE

S

SW

M

NW

N

NE

E

SE

S

SW

W

NW

N

NE

E

SE

S

SW

W

NW

TOTALS

0

16I

0

0

4

1

0

2

4

3

I10

10

7

10

16

16

12

14

15

4

3

8

18

8

7

8

2

1

1

4

6

2

0

2

1206

1

16I

1

1

1

1

1

0

3

0

111

7

6

14

15

22

21

13

17

2

2

9

10

10

5

6

2

2

0

3

7

3

1

2

1206

2

10I

1

1

4

1

2

0

4

0

115

7

12

9

14

17

19

10

16

3

1

9

15

9

10

8

1

0

0

6

3

2

4

3

1206

3

22t

0

1

1

2

2

1

0

1

112

7

6

8

23

14

19

10

15

5

2

9

9

6

11

9

0

0

0

3

7

2

3

4

1206

4

221

0

0

3

1

2

2

2

0

111

6

5

7

21

18

19

9

12

3

0

12

11

7

9

12

2

0

1

5

7

1

4

2

1206

5

20I

0

0

4

0

0

1

1

0

1U

6

5

12

24

18

23

10

15

4

1

11

5

6

8

9

2

0

1

6

5

0

3

4

I205

6

24|

2

2

4

1

3

1

3

0

17

3

4

11

16

14

12

15

16

6

1

9

14

7

11

7

3

0

1

5

4

3

1

4

1204

7

211

0

0

6

1

0

7

0

1

110

4

7

6

14

6

13

7

18

6

0

9

16

7

12

10

4

1

0

6

7

2

5

5

1201

8

151

2

1

2

1

4

0

1

0

18

7

8

3

16

6

10

6

17

5

4

6

17

5

11

11

6

1

0

3

15

2

11

10

1204

9

U1

0

2

2

2

1

2

2

0

16

6

5

8

11

7

9

2

116

3

4

7

14

4

10

11

5

3

1

9

17

5

9

14

1208

10

15|

0

2

3

0

1

1

2

0

16

4

7

5

4

7

6

4

113

3

2

7

18

9

6

15

6

2

0

9

17

6

9

15

1206

11

13i

0

1

1

0

1

2

0

0

11

2

3

6

8

4

8

7

113

8

6

8

15

8

10

13

11

3

2

8

18

4

8

14

1206

12

10|

0

0

0

1

1

3

0

0

i5

4

5

5

5

8

7

4

118

6

3

7

8

11

10

15

9

4

2

9

20

4

9

13

1206

13

16|

1

0

0

2

0

1

1

0

12

4

5

4

9

9

4

2

116

4

2

7

9

7

12

12

7

3

1

9

23

5

10

19

1206

14

121

0

0

0

0

0

0

0

0

14

4

6

3

9

3

13

4

116

6

2

7

9

5

9

15

4

2

1

9

18

5

10

20

1196

13

14I

0

0

1

1

1

1

0

0

14

1

3

2

5

6

4

9

114

11

1

7

10

3

9

17

6

1

0

9

12

3

11

16

1182

16

13I

0

1

1

1

1

0

1

0

110

2

3

2

4

3

7

3

117

5

1

6

7

3

5

15

9

2

0

9

10

7

10

15

1173

17

15I

2

1

2

0

0

1

0

0

13

5

1

3

2

2

6

3

116

8

1

2

6

4

1C

15

9

2

0

9

12

3

4

13

1160

la

101

1

2

1

0

1

1

0

0

18

5

3

2

6

2

12

3

19

8

2

3

6

5

4

19

9

3

0

7

10

6

4

7

1159

19

101

1

1

1

2

2

1

0

0

15

8

8

3

6

6

7

12

114

9

3

0

5

5

9

12

4

2

0

8

7

3

3

5

1162

20

16i

1

0

3

3

0

0

2

0

116

14

5

6

9

8

10

10

15

5

2

6

6

3

6

6

4

2

0

4

7

6

1

3

1169

21

211

3

2

3

1

0

1

1

4

112

13

9

7

9

12

15

6

16

7

1

10

7

5

4

5

3

1

1

4

6

4

1

2

1186

22

201

1

3

3

0

0

2

0

0

114

6

14

9

12

11

14

11

15

5

1

10

10

13

3

5

4

2

1

8

6

2

2

3

1200

23

24|

1

0

1

1

0

1

1

2

111

6

14

12

14

14

13

8

17

4

1

8

15

11

2

7

3

1

0

6

6

2

4

3

1203

TOTALSBYDIRECTIONANDSPEEDDURINGTYPE19LAPSERATES
36B2123311114115723318213017716126238158821984666 175123262021552722852364626019311513250127 LAPSERATEPERCENTTOTALSBYDIRECTIONANDSPEEDDURINGTYPE19LAPSERATES

8.30.50.50.70.23.03.45.03.92.83.83.55.60.83.41.84.2 0.41.10.50.64.33.35.66.15.11.05.64.12.50.35.42.7 PERCENTTOTALSBYSPEEDDURINGTYPE19LAPSE-RATES
8.34.434.931.421.0 PERCENTTOTALSBYDIRECTIONDURINGTYPE19LAPSERATES

o.iXCALM12.22NORTH7.UN-EAST5.72EAST11.02S-EAST17.32SOUTH10.92S-WEST13.62WEST14.02N-WEST
CD



Table8-5

TYPE19FREQUENCYOF35FOOTKINDS,C.B.C.TOWER,STARBUCK TIME

0-1

N 2

NE

2-

4MPh

>

4-

9MPH

>9

-15MPH

>15

MPH

HOURLY

ri1

14|

E

SE

S

SW

W

NW

N

NE

E

SE

S

SW

W

NW

N

NE

E

SE

S

SW

W

NW

N

NE

E

SE

S

Sw

w

NW

TOTALS

IJ

2

5

2

1

3

2

2

18

3

2

11

16

13

15

20

110

4

1

9

19

2

10

10

13

3

0

5

8

1

4

11

1223

1|

91
12|

2

1

5

3

2

3

1

6

112

5

5

7

16

13

18

16

113

2

1

11

18

3

10

10

13

2

0

3

10

0

3

10

1223

21 31

3

0

4

4

1

2

8

1

112

6

2

7

16

8

19

19

18

1

1

14

18

0

12

13

11

5

0

4

9

1

3

8

1222

7|

1

2

2

2

4

2

4

3

114

9

7

4

17

9

17

18

19

3

0

16

13

4

11

9

13

3

0

3

9

1

3

12

1221

41

3|

0

2

3

2

1

2

2

2

116

6

8

8

15

13

17

19

17

5

1

12

12

4

14

15

13

3

0

4

9

1

3

10

1222

5I

91

2

1

3

0

2

1

2

2

i14

5

5

12

14

14

17

17

18

7

0

10

11

0

12

15

I4

2

0

5

12

2

6

9

1223

61

7|

5

0

4

1

2

2

4

3

115

6

5

7

11

7

16

11

110

5

2

12

12

4

14

13

14

2

0

5

12

2

5

12

1220

7I

14|

2

1

4

1

3

2

1

2

112

6

7

8

8

9

17

13

111

6

1

9

15

4

11

11

15

3

0

6

11

1

7

10

1221

81

18I

1

1

3

1

4

2

4

1

111

8

1

2

6

3

13

10

115

6

2

10

16

6

14

12

17

1

0

6

16

1

9

14

1224

91

14j

1

1

6

1

0

2

2

3

15

4

6

4

9

5

11

11

120

5

1

3

19

2

9

19

17

1

0

9

19

1

9

16

1225

101

7I

0

1

6

5

2

2

0

4

110

3

5

6

5

5

10

6

116

6

0

5

20

2

11

13

112

1

0

11

19

1

8

23

1225

111

5I

1

1

7

5

4

2

2

4

19

5

5

6

6

6

7

7

114

3

1

8

7

7

9

18

113

1

0

12

18

3

7

23

1226

141

91

1

0

7

1

2

0

2

2

19

4

2

7

7

7

8

5

118

2

2

4

9

5

11

16

113

2

2

9

26

1

10

25

1228

13I

61

2

0

3

4

2

4

0

3

19

1

5

4

8

2

3

9

113

3

0

6

15

5

9

26

111

3

0

14

20

3

9

26

1228

14I

81

3

0

1

1

3

1

2

1

15

3

2

8

6

3

2

7

114

3

3

8

15

2

17

29

19

4

0

9

22

3

9

23

1226

131

51

0

1

2

2

2

2

1

5

15

4

5

9

4

4

9

9

114

3

4

5

14

3

10

24

19

3

0

8

21

4

10

24

1225

161

10I

2

0

2

4

1

3

5

0

15

4

3

6

7

2

10

12

119

2

2

5

12

3

14

17

16

3

0

11

20

3

5

25

1223

17|

10I

1

3

2

2

3

2

1

1

111

5

3

8

5

10

11

13

117

6

3

8

12

3

6

21

19

2

1

6

17

3

4

15

1224

181

121

3

1

2

2

2

0

3

2

114

4

3

8

14

8

13

15

115

7

6

8

16

1

9

18

110

1

0

6

10

0

3

8

1224

191

15I

2

4

3

1

2

1

5

0

115

9

4

8

11

7

15

17

110

6

1

7

14

2

6

15

18

1

2

7

12

0

3

10

1223

201

16|

5

0

3

4

4

3

2

2

]18

6

5

8

8

10

14

15

114

3

0

8

16

4

8

13

15

1

0

5

12

1

2

10

1225

211

81

3

2

6

5

5

4

2

2

120

5

4

9

13

10

12

17

110

3

3

10

15

3

10

8

15

1

0

7

10

1

4

8

1225

221

16I

1

2

2

3

3

0

1

1

i12

6

5

9

16

8

18

17

118

1

1

11

16

5

8

7

14

1

0

8

8

0

5

11

1226

231

131

3

3

7

1

6

4

1

1

19

2

4

4

20

8

14

24

115

2

1

o

22

3

7

9

12

1

0

5

10

0

3

12

1225

TOTALSBYDIRECTIONANDSPEEDDURINGTYPE19LAPSERATES
24729574953119170184327•'942087736150168343555377 46926157270103262306318373562521565340134 LAPSERATEPERCENTTOTALSBYDIRECTIONANDSPEEDDURINGTYPE19LAPSERATES

4-60.51.10.91.02.23.23.46.11.73.91.46.70.93.10.66.6 0.91.71.11.15.01.94.95.75.90.76.64.72.90.16.32.5 PERCENTTOTALSBYSPEEDDURINGTYPE19LAPSE-RATES
4.68.332.431.723.I PERCENTTOTALSBYDIRECTIONDURINGTYPE19LAPSERATES

4.6*CALM14.7*NORTH5.4*N-EAST4.4*EAST11.2*S-EAST19.0*SOUTH6.4*S-WEST13.9*WEST20.4*N-WEST



Table8.6

TYPE19FREOUENCYOF35FOOTMINDS,C.B.C.TOMER,STARBUCKAYR1969-1972 IME

0-I

2-

4MPH

>

4-

9MPH

>9-15
MPH

>15

MPH

HOURLY

N

NE

E

SE

S

SM

M

NM

N

NE

E

SE

S

SM

H

NW

N

NE

E

SE

S

SM

M

NM

N

NE

E

SE

S

SM

M

NM

TOTALS

01

541

4

4

15

3

2

9

10

9

140

29

26

37

58

48

54

54

136

30

6

34

66

25

45

58

120

7

1

21

49

3

12

45

1914

11

50I

5

4

12

12

6

4

10

10

i36

31

22

34

54

48

68

49

142

21

6

33

66

26

50

61

120

7

0

22

45

4

10

46

I914

21

48I
12

2

14

11

6

5

15

3

146

30

24

30

55

47

62

46

133

20

4

41

62

18

69

58

1IB

9

0

25

42

3

15

40

1913

31

57I

3

10

10

10

8

11

5

7

146

26

23

27

61

38

63

43

137

29

6

39

47

20

54

66

122

9

1

17

52

4

13

45

1909

4i

46i

4

5

11

8

4

9

6

5

I48

23

28

26

61

46

62

49

130

25

3

43

53

20

54

67

124

13

2

21

49

3

16

48

1912

51

59I

5

3

10

4

8

10

3

5

142

31

18

34

58

51

61

47

136

22

2

44

43

17

50

67

124

12

2

25

48

7

14

49

1911

61

551
13

9

12

6

8

9

13

6

142

23

20

31

51

31

45

40

140

26

4

36

53

24

56

60

131

12

1

21

61

6

13

50

1908

7|

56|

8

2

14

5

9

14

6

6

139

28

22

29

42

26

52

37

145

23

7

35

63

20

57

60

134

13

2

24

56

7

19

46

I906

81

54I

6

4

7

4

14

6

8

6

129

24

21

20

44

21

46

36

150

20

12

33

63

19

57

61

139

9

2

21

76

6

27

60

I905

91

511

4

3

12

7

5

5

12

7

126

18

22

23

42

25

45

34

160

20

7

31

60

13

49

68

141

10

3

32

76

8

25

71

1915

101

45I

1

6

10

10

11

8

13

8

130

14

19

23

33

24

44

22

155

18

4

26

63

19

38

69

150

12

1

44

78

10

31

75

1914

111

40i

4

8

11

10

10

7

5

11

121

12

17

19

36

22

39

31

148

21

8

31

49

28

42

69

157

13

2

41

81

11

26

84

1914

121

45I

2

2

11

5

8

7

10

7

121

22

11

21

36

24

38

28

163

17

9

21

50

28

38

62

155

17

4

37

94

9

33

85

1920

lJ1

53I

6

0

5

8

2

11

5

9

122

11

19

15

38

20

35

27

146

17

7

28

56

18

38

71

154

15

1

49

85

13

34

104

1922

14I

45I

6

2

8

8

9

5

5

2

114

15

13

26

31

21

36

28

155

16

7

28

52

15

43

78

i42

20

2

44

84

12

35

103

1910

15I

38I

5

2

9

9

8

6

5

7

115

13

14

24

33

23

23

41

144

27

11

27

51

17

31

80

149

18

1

41

75

10

38

94

1889

161

44I

3

2

10

10

5

8

9

4

126

16

14

17

28

20

31

33

153

19

6

29

52

16

36

78

138

21

1

37

74

13

26

96

1875

17I

48|

6

5

11

5

5

8

6

6

J27

22

11

27

34

22

31

33

150

27

9

25

44

18

30

85

142

21

1

33

69

10

18

76

1865

181

47I

6

6

9

6

8

3

8

5

133

20

19

20

44

28

41

32

139

31

11

30

50

15

32

89

142

16

0

32

57

9

16

60

1864

11|

481

9

8

10

4

8

7

8

2

130

32

21

26

47

27

41

45

142

36

9

25

45

18

42

77

135

11

2

33

52

7

12

46

I865

201

57I

8

4

11

9

6

3

11

2

149

36

20

21

38

38

47

49

136

39

9

33

56

21

37

75

122

5

0

25

52

8

9

41

1877

211

531

8

5

12

8

5

8

7

6

i48

38

27

29

37

41

60

50

135

32

7

33

55

23

41

59

122

6

2

30

54

6

12

38

1897

22I

54I

3

8

8

7

3

5

2

5

i44

31

28

31

48

43

57

56

146

31

11

32

66

25

41

54

122

5

1

31

51

4

16

45

1914

23I

57I

4

4

12

7

8

5

6

6

136

27

30

31

56

41

57

59

141

31

3

33

70

29

36

58

122

5

0

24

54

2

18

43

1915

TOTALSBYDIRECTIONANDSPEEDDUftlNGTYPE19LAPSERATES
1204108176173144572621775969'5987704921630286730175149021648 135254166188dlO48910651138106216813351066825321514488 LAPSERATEPERCENTTOTALSBYDIRECTIONANDSPEEDDURINGTYPE19LAPSERATES

5-60.50.80.80.72.62.93.64.52.83.62.37.51.33.40.86.9 0.61.20.80.93.72.34.95.34.90.86.24.93.80.17.02.3 PERCENTTOTALSBYSPEEDDURINGTYPE19LAPSE-RATES
5.66.229.732.925.6 PERCENTTOTALSBYDIRECTIONDURINGTYPE19LAPSERATES

5.61CALM13.ISNORTH7•2SN-EAST4.4*EAST10.6?S-EAST18.8?SOUTH7.5?S-MEST13.3?WEST19.6?N-WEST
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Table8.7

TYPE20FREQUENCYOF610FUOTWINDS,C.b.C.TOWER,STARtiUCKAYR1969-1972 Iht

0-1

2-

4MPH

>

4-

9MPH

>9-15MPH

>15

MPH

HOURLY

N

NE

t

SE

S

Sw

W

NW

N

NE

E

SE

S

SW

w

NW

N

NE

E

SE

S

SW

W

NW

N

NE

E

SE

S

SW

W

NH

TOTALS

01

20I

1

2

1

3

7

2

3

1

119

10

9

a

12

10

14

13

127

12

16

18

16

15

25

24

1113

36

44

64

123

52

71

123

1914

1I

24|

3

0

3

2

2

4

3

2

117

5

9

8

12

9

14

15

133

12

15

19

15

11

27

16

1112

38

42

66

117

47

84

128

1914

21

17|

3

0

2

0

8

5

2

8

119

10

10

5

12

14

13

10

126

11

13

9

22

14

22

19

1106

37

41

66

124

42

80

143

1913

3I

23I

6

1

3

2

3

4

5

3

114

6

7

6

18

5

7

12

129

16

18

12

16

17

22

23

1111

38

39

51

134

40

75

143

1909

41

19I

5

0

2

0

0

4

5

3

i20

9

8

1

19

8

10

8

130

18

19

17

21

17

18

24

1111

38

33

56

129

47

66

147

1912

31

231

4

2

2

0

0

2

2

2

115

11

8

7

13

17

13

10

125

16

15

15

19

15

19

25

1120

34

31

56

123

55

64

148

1911

61

27I

7

2

0

1

0

2

4

3

i14

7

9

10

15

8

9

13

121

17

16

18

21

15

14

27

1125

33

28

52

121

58

64

147

1908

7I

281

5

0

4

1

4

2

1

3

116

7

7

10

13

11

7

14

129

21

13

16

26

8

19

25

1119

30

26

57

120

47

75

142

1906

a1

24I

5

1

0

4

2

2

4

2

117

11

11

10

21

11

10

16

133

19

20

14

14

8

12

30

1109

21

27

60

121

47

73

146

1905

91

261

7

3

2

1

3

5

3

3

117

12

7

7

23

10

10

20

127

17

24

20

38

10

22

29

1109

19

22

53

113

33

75

145

1915

101

311

8

6

2

2

3

4

3

1

111

13

7

11

15

19

15

17

136

13

22

21

40

12

22

34

198

26

14

53

115

36

77

127

1914

111

35I

7

1

1

3

4

4

5

4

120

10

8

15

12

13

12

14

130

15

17

20

40

20

30

32

1101

22

19

65

102

26

74

133

1914

121

271

5

2

0

6

4

3

4

6

t16

14

12

16

18

12

20

11

137

11

12

27

31

21

28

44

187

23

17

63

106

32

71

134

1920

131

30I

2

3

4

3

4

3

5

3

19

9

9

15

13

16

15

20

138

11

14

24

34

15

37

40

184

23

17

64

111

28

74

145

1922

14I

311

3

1

3

3

2

5

1

2

116

9

8

16

13

15

18

15

129

13

9

21

31

16

36

51

173

26

23

55

117

27

77

145

1910

151

311

3

4

2

2

1

6

4

1

118

5

13

12

14

11

16

14

120

18

12

16

25

16

34

41

178

20

23

60

108

28

73

158

1889

161

34I

5

2

1

2

3

2

5

1

117

7

16

10

6

14

16

13

124

11

11

16

21

15

25

42

177

23

27

62

99

37

71

158

1875

171

301

4

5

3

2

3

1

2

4

112

8

10

12

12

8

19

11

133

12

16

19

14

15

23

33

i84

23

25

62

94

38

72

156

1865

18I

171

5

2

1

3

3

1

3

5

115

10

17

10

13

4

21

9

i30

14

12

21

21

11

30

31

I88

20

29

60

88

39

80

151

1864

19I

201

4

2

0

4

2

1

6

3

19

8

15

8

16

1

19

9

132

15

16

15

21

14

29

29

191

33

35

65

91

31

76

145

1865

20i

211

4

1

2

2

3

1

4

4

i6

6

12

10

10

6

12

14

127

19

21

11

24

15

28

25

1109

33

39

68

94

31

82

133

1877

211

25i

2

3

1

0

7

4

1

4

118

4

6

10

9

7

14

12

126

22

20

13

24

10

28

16

1114

32

48

65

111

33

76

130

1897

221

201

4

2

5

2

1

2

3

3

116

6

12

10

11

9

14

12

126

11

23

21

18

17

22

24

1124

35

41

59

122

38

77

124

1914

23I

221

3

3

4

3

2

1

4

2

118

4

8

8

12

10

14

8

130

10

20

17

15

23

20

23

1116

42

45

60

125

47

68

128

1915

TOTALSBYDIRECTIONANDSPEEDOORINGTYPE20LAPSERATES
60596517073201235246310.-3544203507077051442939337921648 105487182369240334334698394567592245973527081775 LAPSERATEPERCENTTOTALSBYDIRECTIONANDSPEEDDURINGTYPE20LAPSERATES

2.80.20.20.30.30.9l.l1.11.41.61.91.63.33.36.74.315.6 0.50.2C.30.41.71.11.51.53.21.82.62.711.43.412.58.2 PERCENTTOTALSBYSPEEDDURINGTYPE20LAPSE-RATES
2.82.510.518.965.3 PERCENTTOTALSBYDIRECTIONDURINGTYPE20LAPSERATES

2.83CALM16.83NORTH6.03N-EAST6.53EAST9.93S-EAST17.03SOUTH7.43S-WEST12.93WEST20.63N-WEST
r\j
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Table8.8

TYPE20FREQUENCYOFeiOFOOTWINDS,C.B.C.TOWER,STARBUCK
WINT1969-1972

TIME

0-1

2-

4MPH

>

4-

9MPH

>9

-15

MPH

>15

MPH

HOURLY

N

NE

E

SE

S

SW

w

NW

N

NE

E

SE

S

SW

W

NW

N

NE

E

SE

S

SW

W

NW

N

NE

E

SE

S

SW

W

NW

TOTALS

0I

41

0

2

0

0

4

0

0

0

6

4

3

3

2

5

6

3

110

2

7

2

4

3

4

9

127

3

8

10

27

11

26

51

1246

1I

6i

0

0

0

0

0

2

1

1

6

2

4

4

4

4

4

7

111

5

2

4

3

2

8

5

129

2

7

13

25

10

25

50

1246

2I

5I

1

0

0

0

3

2

0

1

6

5

5

1

3

4

6

5

19

4

2

0

5

5

4

4

129

4

7

15

27

9

17

58

1246

3I

91

1

0

2

1

2

2

1

1

4

3

2

1

2

2

2

4

111

6

4

2

5

5

6

6

i32

6

7

12

27

10

16

51

1245

4I

61

1

0

1

0

0

1

1

0

6

5

2

0

4

4

4

2

116

4

5

5

3

3

6

6

129

6

4

12

26

15

14

52

1245

51

7I

0

1

1

0

0

0

0

2

3

2

3

2

4

6

5

2

114

4

4

5

1

5

5

7

130

4

4

13

27

15

17

52

1245

oI

51

1

0

0

0

0

1

1

2

2

0

4

3

5

1

1

4

113

6

4

6

4

3

7

11

135

7

2

12

24

20

14

48

1246

7I

4I

2

0

2

0

1

0

0

1

6

0

2

3

3

3

3

5

1U

7

4

6

4

3

6

8

I37

5

1

12

22

14

22

49

1246

B1

7|

2

1

0

0

0

1

3

1

3

2

3

2

5

1

2

2

18

5

6

3

1

3

4

12

135

3

2

12

27

13

22

52

1243

91

4I

2

2

2

0

0

1

1

0

7

3

1

1

2

1

3

3

17

3

6

5

8

3

6

10

135

4

0

8

28

9

29

52

1246

10I

91

3

2

1

0

0

2

0

0

5

3

1

0

0

3

2

8

16

2

4

4

6

4

6

12

133

4

2

10

30

11

27

47

1247

111

9I

4

0

0

0

1

0

0

2

10

2

2

2

2

3

1

6

15

3

2

3

8

4

8

11

130

3

2

13

25

10

24

52

1247

121

91

3

1

0

0

0

0

1

3

5

3

o

2

5

1

6

6

110

1

1

5

5

6

6

10

127

3

1

9

30

10

24

48

1247

13I

10I

0

0

1

0

1

1

0

2

4

4

3

2

3

5

5

8

113

0

2

4

8

5

10

11

119

3

1

11

29

8

25

51

1249

14I

9i

2

0

1

0

0

3

0

0

7

3

2

2

5

3

6

8

17

1

2

4

10

9

11

14

I19

0

0

13

26

11

21

50

1249

151

111

1

1

0

0

1

0

2

0

8

1

4

2

4

4

6

2

12

4

4

3

9

7

12

14

117

1

1

13

24

10

25

55

1248

16I

10I

3

1

0

1

2

0

0

1

4

1

3

2

3

4

8

5

14

1

5

4

7

3

8

10

117

1

2

15

26

11

27

59

1248

17I

13I

2

1

1

1

0

0

1

0

3

1

2

0

2

2

5

5

13

2

4

6

6

6

10

11

119

2

3

17

22

11

33

55

1249

IB1

10I

2

1

0

1

0

0

1

2

2

2

4

1

2

0

1

2

14

3

5

6

8

5

14

8

119

1

2

16

22

9

40

55

1248

19I

10I

1

1

0

1

0

0

0

2

1

2

3

2

3

0

4

1

14

4

3

3

6

3

15

9

126

1

3

19

26

6

35

54

1248

20I

4I

2

0

1

2

1

0

3

0

1

2

1

3

0

3

5

1

14

4

5

4

3

6

11

11

128

1

5

18

26

5

34

53

1247

21I

51

0

1

0

0

2

4

1

0

3

0

3

4

1

2

4

2

19

3

4

3

5

4

14

6

130

2

7

16

23

10

28

52

1248

22I

5I

0

0

2

2

1

0

0

1

3

3

5

2

3

4

4

2

17

1

6

5

4

3

10

7

132

0

6

13

25

11

27

54

1248

23|

51

2

u

3

1

1

0

2

0

5

1

2

1

6

3

5

1

19

2

7

5

2

6

7

8

129

4

5

13

24

13

22

53

1247

TOTALSBTDIRECTIONANDSPEEDDURINGTYPE20LAPSERATES
I7B1510202254456894.77971062207031526212535924 351820191107073981$79812519866382618594 LAPSERATEPERCENTTOTALSBYDIRECTIONANDSPEEDDURINGTYPE20LAPSERATES

3.00.30.20.30.40.90.81.11.61.31.61.83.71.25.34.421.2 0.60.30.30.31.91.21.21.73.31.72.13.311.21.410.410.0 PERCENTTOTALSBYSPEEDDURINGTYPE20LAPSE-RATES
3.02.710.318.965.1 PERCENTTOTALSBYDIRECTIONOURINGTYPE20LAPSERATES

3.0*CALM17.0*NORTH3.6ZN-EAST4.5*EAST7.9*S-EAST14.1*SOUTH7.7*S-WEST15.3*WEST26.8*N-WEST



Table8.9

TVPE20FREQUENCYOF810FOOTHINDS,C.B.C.TOWER,STARBUCKSPR1970-1972 TIME

1

o

2-

4MPH

>

4-

9MPH

>9

-15

MPH

>15

MPH

HOURLY

N

NE

E

SE

S

Sta

w

NW

N

NE

E

SE

S

SW

w

NW

N

NE

E

SE

S

SW

W

NW

N

NE

E

SE

S

SW

W

NW

TOTALS

01

3I

0

0

1

2

1

0

0

0

3

2

1

3

2

1

3

6

110

3

2

3

5

1

7

4

138

16

20

18

39

10

9

26

I239

1I

5I

0

0

1

0

1

0

1

0

6

2

2

0

3

0

5

2

i8

2

5

4

4

2

6

5

138

18

18

18

36

8

15

24

1239

21

51

2

0

2

0

1

0

0

1

3

0

1

2

3

3

5

1

17

3

3

4

5

3

7

8

139

16

16

19

33

12

13

22

1239

31

3]

2

0

1

0

0

1

2

1

7

0

1

3

5

1

3

3

18

1

4

3

2

4

4

5

137

17

15

17

36

10

14

27

1237

4I

6I

3

0

0

0

0

1

1

2

3

4

2

0

4

1

4

5

16

3

4

6

8

4

4

2

136

16

14

12

33

11

13

31

I239

51

91

2

1

0

0

0

1

1

0

3

5

0

3

5

3

4

3

14

4

2

5

4

2

6

6

137

16

14

11

34

11

12

30

1238

61

10I

4

1

0

1

0

0

2

1

6

3

3

2

3

1

4

4

13

5

3

6

6

3

1

5

135

13

14

8

34

12

11

34

1238

7I

10I

1

0

1

0

2

2

1

1

4

4

1

3

4

2

1

6

18

4

3

7

12

1

1

6

136

14

11

12

30

7

15

28

1238

61

10|

0

0

0

2

1

0

1

0

6

6

1

5

4

4

2

5

1U

5

5

6

6

2

1

7

130

10

12

14

34

7

8

29

1234

91

121

3

1

0

0

2

1

1

2

4

3

3

1

8

3

1

6

17

6

6

4

13

3

3

6

130

9

7

17

28

6

8

32

1236

10I

131

4

2

0

1

2

1

1

0

4

4

0

3

8

6

5

2

110

3

5

7

11

1

2

6

132

11

5

13

31

8

11

24

1236

111

15I

2

1

0

1

2

1

0

0

4

3

2

4

4

3

6

4

110

4

6

8

8

3

3

5

133

10

7

13

32

5

10

26

I235

121

10i

1

0

0

1

4

1

2

1

4

4

3

4

5

3

4

2

114

1

5

9

10

6

4

9

126

11

9

12

30

5

10

29

1239

131

9I

1

1

1

0

2

1

5

0

2

3.

2

4

5

1

3

5

112

3

4

9

8

3

7

5

132

10

9

11

34

6

8

33

1239

14I

10t

1

1

1

1

0

1

0

1

3

3

4

5

3

5

3

2

110

4

1

5

4

1

6

17

125

13

12

12

40

6

8

31

1239

15I

12I

0

2

1

0

0

2

0

1

0

2

5

4

5

2

5

6

16

5

2

4

4

1

5

6

132

11

11

13

37

6

8

36

1234

16|

13I

0

1

0

0

0

0

2

0

5

1

6

3

2

4

3

5

18

5

2

6

5

7

1

10

130

11

10

14

31

7

6

33

1231

171

6i

1

1

2

0

1

1

0

4

5

0

4

4

6

4

6

2

112

6

4

9

3

3

0

6

130

11

9

11

33

7

5

36

1232

18I

51

0

1

1

1

2

0

2

2

6

3

5

4

3

2

o

3

111

5

3

8

5

4

2

6

133

10

12

12

29

10

6

31

1233

191

31

1

0

0

2

2

0

3

1

4

3

5

2

6

1

O

4

112

5

4

6

7

3

3

3

131

13

14

16

28

6

9

29

1232

20I

7I

0

0

0

0

1

0

1

2

5

2

4

3

6

1

I

6

19

6

3

2

8

6

2

5

138

17

15

19

26

5

10

26

1236

211

61

1

0

1

0

3

0

0

1

7

1

1

4

5

2

4

3

17

8

3

3

9

3

1

4

140

12

21

18

31

4

10

25

1238

221

51

1

1

1

0

0

0

1

1

4

1

0

6

2

2

2

1

112

1

4

6

7

6

2

10

142

16

20

16

31

7

9

23

1240

231

7|

0

1

0

1

1

0

1

0

5

1

0

3

1

2

3

4

113

3

4

2

4

2

4

5

140

19

21

14

40

9

7

23

1240

TOTALSBYDIRECTIONANDSPEEDDURINGTYPE20LAPSERATES
1941513142260755790.95132741513203401856885681 30142828103561028921'88715882820316790235 LAPSERATEPERCENTTOTALSBYDIRECTIONANDSPEEDDURINGTYPE20LAPSERATES

3.40.30.20.20.41.11.31.01.61.72.31.32.75.66.03.312.1 0.50.20.50.51.81.01.81.63.81.52.81.414.45.613.94.1 PERCENTTOTALSBYSPEEDDURINGTYPE20LAPSE-RATES
3.42.911.117.565.0 PERCENTTOTALSBYDIRECTIONDURINGTYPE20LAPSERATES

3.4*CALM20.6*NORTH8.6*N-EAST8.3*EAST9.9*S-EAST19.0*SOUTH5.8*S-WEST7.6*WEST16.7*N-HEST
(V?

O



Table8.10

TYPE20FREOUENCYOF810FOOTWINDS,C.8.C.TOWER,STAftBUCK TIME

0-1

N

NE

2-

4

1PH

>

4-

9MPH

>9

-15

MPH

>15

MPH

HOURLY

01

10|

E

SE

s

sw

w

NW

N

NE

E

SE

S

SW

W

NW

N

NE

E

SE

S

SW

W

NW

N

NE

E

SE

S

SW

W

NW

TOTALS

1

0

0

1

1

1

1

1

3

4

3

1

2

2

2

3

5

3

5

5

5

5

4

2

121

6

11

20

27

17

14

20

1206

1i

9I

0

C

1

1

0

1

1

1

1

1

3

2

2

4

1

1

5

3

4

6

6

2

6

3

i23

8

10

20

24

17

21

19

1206

2I

3j

0

0

0

0

3

1

1

3

3

3

2

2

3

4

1

2

4

3

4

3

7

3

4

2

118

8

9

19

28

11

26

26

1206

3I

6I

2

1

0

0

1

0

1

0

0

1

0

2

6

0

0

2

4

6

5

3

5

7

4

2

124

7

10

13

36

10

24

24

1206

41

3I

1

0

1

0

0

0

2

0

5

0

2

1

6

1

1

1

2

5

7

2

6

5

2

5

I23

9

7

16

35

14

19

25

1206

51

41

1

0

1

0

0

0

1

0

5

3

1

1

2

4

0

4

3

1

5

4

6

5

5

2

127

6

6

18

31

17

15

27

1205

61

7I

1

0

0

0

0

0

1

0

4

3

0

2

3

3

1

2

0

2

6

4

5

6

3

3

127

5

9

16

30

17

18

26

1204

7I

91

1

0

0

1

1

0

0

0

5

1

1

1

4

2

2

1

5

2

5

2

5

1

5

5

116

7

7

16

32

19

16

29

1201

81

5I

0

0

0

0

1

0

0

1

6

0

5

2

7

4

1

8

9

4

4

3

3

2

2

5

116

4

7

15

29

16

20

25

1204

91

7I

1

0

0

0

0

0

1

1

5

3

2

3

6

5

3

5

6

2

6

9

13

4

8

7

115

3

6

14

26

7

17

23

1208

10I

6I

1

1

0

0

0

1

2

1

1

3

2

6

3

8

2

3

8

3

7

7

13

4

10

10

114

6

3

11

27

8

14

21

1206

111

81

0

0

0

0

1

2

0

2

2

2

3

5

3

3

2

3

8

5

4

5

15

7

13

9

118

4

4

16

24

5

14

19

1206

121

61

0

0

0

2

0

0

0.

1

3

3

2

4

3

5

7

2

7

5

4

7

11

4

12

12

115

3

3

19

21

9

13

23

1206

131

61

1

0

1

1

0

0

0

0

3

1

2

4

2

7

5

3

6

5

5

7

7

5

12

13

112

4

3

18

24

7

16

26

1206

14I

6I

0

0

0

1

1

0

1

0

2

2

2

4

2

3

4

3

6

4

3

7

10

5

10

10

113

6

6

13

22

4

19

27

1196

13I

6!

0

0

0

1

0

J.

0

0

6

1

1

3

3

4

4

2

7

3

4

5

5

2

10

10

115

4

6

14

19

6

14

26

1182

161

5I

1

0

1

0

1

1

1

0

4

2

3

3

1

3

2

1

7

3

2

2

4

1

8

12

113

5

7

13

18

8

11

30

1173

17I

10I

0

1

0

0

1

0

0

0

1

4

0

4

2

1

3

2

13

0

2

1

1

4

4

6

I16

5

7

12

17

7

12

24

1160

18I

1I

2

0

0

1

1

0

0

0

4

2

5

2

3

1

6

0

12

3

0

2

2

1

7

9

112

5

7

11

17

8

10

25

1159

19I

21

0

1

0

1

0

0

0

0

4

2

4

2

4

C

2

2

7

3

5

1

3

4

7

8

i13

11

7

11

17

7

11

23

1162

20I

3|

2

0

0

0

0

0

0

0

0

2

4

2

2

1

2

3

9

5

5

3

6

2

7

6

114

8

10

14

17

10

12

20

1169

211

71

1

1

0

0

0

0

0

1

5

3

2

1

1

2

1

4

5

7

5

3

3

1

7

3

120

9

12
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27

9

13

17

1186

22!

6I

1

1

1

0

0

0

2

0

6

2

4

1

1

1

3

5

3

4

8

4

3

4

3

3

121

10

10

18

31

8

19

17

1200

23I

51

1

1

1

1

0

0

1

1

5

0

3

1

1

3

2

2

3

3

6

4

5

9

4

5

121

8

14

20

29

9

15

20

1203

TOTALSBYDIRECTIONANDSPEEDDURINGTYPE20LAPSERATES
14071181348597164.•8499931521513732505624666 187121683567257144111149157427181608383 LAPSERATEPERCENTTOTALSBYOIRECTIONANDSPEEDDURINGTYPE20LAPSERATES
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3.02.010.921.262.9 PERCENTTOTALSBYDIRECTIONDURINGTYPE20LAPSERATES

3.0*CALM14.4*NORTH6.2XN-EAST7.6*EAST11.6*S-EAST18.0*SOUTH9.0*S-WEST13.IXWEST17.0*N-WEST



Table8.11

TYPE20FREQUENCYOF810FOOTHINDS,C.B.C.TOWER,STARBUCK TINE

0-1

N

NE

2-

4MPH

>

4-

9MPH

>9

-15

MPH

>15

MPH

HOURLY

E

SE

S

sw

W

NH

N

NE

E

SE

S

SW

W

NW

N

NE

E

SE

s

SW

W

NW

N

NE

E

SE

S

SW

W

NW

TOTALS

01

3I

0

0

0

0

1

1

2

0

7

0

2

1

6

2

3

1

2

4

2

8

2

6

10

9

127

11

5

16

30

14

22

26

1223

11

4|

3

0

1

1

1

1

0

0
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0

0

2

3
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5

9

2

4

5

2

5

7

3
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23

35
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0

0

1

2

1

3

7

2

2

0

3

3

1

2

6

1

4

2

5

3

7

5
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9

9
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1

0

0

1

0

1

1

1

3

2

4

0

5

2
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9
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2

1

2

1
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3
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3
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0
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TABLE 8.12

Duration of Light Winds at 35' Level, C.B.C. Tower

Maximum Value (Hours) 99th Percentile (Hours)

<3 <6 19 £3 <6 <9

Spring 18 26 lo 11 20 38

Summer 11 28 37 9 18 32

Autumn 13 51 66 11 25 13

Winter 18 30 61 12 21 19

All Year 18 51 66 11 22 39

TABLE 8.13

Duration of Light Winds Winnipeg Airport 1961-70

Maximum Value (Hours) 99th Percentile (Hours)

<3 <6 <9 <3 <6 <9

Spring 9 18 30 6 16 21

Summer 7 22 30 7 12 21

Autumn 6 17 37 6 12 21

Winter 19 25 36 9 18 22

All Year 19 25 37 7 11 21



TABLE 8.Hi

Duration of Light Winds for Calgary and Edmonton

Calgary 1963 - 1967

<3 <6 <9

16 33 35

30 70 119

Edmonton 1963 - 1967

<3 <6 <9

lli U6 91

20 90 lli7
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Table 8.1 g

WINNIPEG CSC TV TOWER STARBUCK

CUMULATIVE FREQUENCY OF WINDS LESS THAN OR EQUAL TO

4 MILES PER HOUR FOR

WINTER 1970 - 1972

DURN
IN

HOURS
DIRECTION

ALL N NE E SE S sw W NW

220 17 27 32 20 26 35 39 24
129 10 14 24 12 16 16 20 17

89 6 11 18 11 10 7 13 13
04 6 7 14 6 6 4 9 12
48 5 5 8 6 4 2 8 10
35 5 2 7 2 2 2 8 7
25 4 1 6 2 1 2 5 4

19 3 1 6 2 1 3 3
14 2 1 4 2 1 1 3
13 2 1 4 2 1 3

9 2 1 4 1 1
5 2 1 2
2
1

1 1
1

1
2
3
4
5
6
7
8
9

10
1 1
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26



21 b
Table 8.16

WINNIPEG CSC TV TOWER STARBUCK

cumulative FREQUENCY of WINDS LESS THAN OR EQUAL TO

4 MILES PER HOUR FOR

SPRING 1970 - 1972

1 DURN 1 1
1 IN 1 DIRECTION I
I HOURS J ALL N NE E SE S SW W NW 1

i I
1 1 1 279 18 53 88 18 32 22 29

I
19 1

1 2 I 156 12 28 51 9 16 11 17 12 {
I 3 I 91 7 17 26 6 10 6 13 6 1
1 4 1 51 3 10 17 4 4 3 6 4 1
1 5 1 37 2 5 13 4 2 3 4 4 1
I 6 1 26 2 3 11 4 2 1 3 2 1
1 7 i 16 2 8 2 1 1 1 1 1
1 S i 12 2 5 2 1 1 1 1
J 9 J 9 2 3 1 1 1 1 1
1 10 i 6 1 1 1 1 1 1 1
I 11 1 5 1 1 1 1 1 1
1 12 1 5 1 1 1 1 1 1
I 13 1 4 1 1 1 I
1 14 1 4 1 1 1 1 1
1 15 1 4 1 1 1 1 1
1 16 1 3 1 1 1 I
1 17 1 2 1 1 1
1 16 1 2 1 1 1
1 19 1 1 1 1
1 20 1 1 1 1
1 21 1
1 1

1 1 I
1
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Table 8.17

WINNIPEG CBC TV TOWER STAR6UCK

CUMULATIVE frequency of WINDS LESS THAN OR EQUAL TO

4 MILES PER HOUR FOR

summer 1970 - 1971

i OURN J 1
1 IN 1 DIRECTION 1
I HOURS I ALL N N£ E SE S Sw W NW 1

1 1
I 1 1 262 38 34 69 21 28 22 29

I
21 1

1 2 1 133 20 24 34 7 15 8 16 9 1
1 3 1 71 12 16 17 6 5 4 6 5 1
1 4 1 43 6 11 13 1 3 2 4 3 1
1 5 1 30 4 9 10 2 1 2 2 1
1 6 1 19 3 5 8 1 1 1 1
J 7 i 13 3 3 4 1 1 1 1
1 8 1 6 3 1 1 1 1
1 9 1 4 2 1 1 1
1 10 1 2 1 1 1
1 11 1
1 1

1 1 1
1



Table 8.18

WINNIPEG C6C TV TOWER STAR6UCK

CUMULATIVE FREQUENCY OF WINDS LESS THAN OR EQUAL TO

4 MILES PER HOUR FOR

FALL 1969 - 1971

1 QURN 1
I IN I
1 HOURS 1 all n NE

DIRECTION
E SE S SW W

i
I

NW I

1 i
I 1 1 268 34 26 5b 30 22 28 40

I
33 J

1 2 1 160 21 19 39 16 10 13 19 23 1
I 3 1 103 13 13 21 11 7 8 15 15 1
1 4 1 67 8 9 15 7 5 3 7 13 1
1 5 1 48 6 5 12 5 3 2 4 1 1 1
1 6 1 36 4 4 9 4 3 4 8 1
1 7 i 25 2 2 6 3 2 3 7 1
1 8 1 18 1 1 4 3 2 2 5 1
1 9 J 13 1 1 3 1 2 1 4 1
I 10 J 9 1 2 1 2-, 1 2 1
1 11 1 7 1 1 1 2 2 1
1 12 1 6 1 1 2 2 1
1 13 1 3 1 1 1 1
1 14 1 2 1 1 1
1 15 1 2 1 1 1
1 16 1 2 1 1 1
1 17 1 2 1 1 1
1 18 1 2 1 1 1
1 19 1 1 1 I
1 22 1
1 1

1 1 1
1
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Table 8.19

winnipeg cfcjc tv tower starbuck

cumulative frequency of winds less than or equal to

4 miles per hour for

all-yr 1970 - 1972

durn
IN 1

(OURS J ALL N NE
DIRECTION
E SE S sw w Nw

1
1 1 1029 107 140 244 69 108 107 137 97
2 1 578 63 85 146 44 57 48 72 61
3 1 354 38 57 82 34 32 25 47 39
4 1 225 23 37 59 18 18 12 26 32
5 1 163 17 24 43 15 1 1 8 18 27
6 1 118 14 14 35 10 7 4 16 18
7 1 79 1 1 6 24 7 4 4 10 13
8 1 55 6 2 18 7 3 2 7 10
9 1 40 5 2 12 4 3 2 4 8

10 1 30 4 1 8 4 3 1 3 6

11 I 22 4 1 7 3 3 1 3
12 1 16 4 1 4 1 3 1 2
13 1 9 1 1 3 1 1 1 1
14 1 7 1 2 1 1 1 1
15 \ 7 1 2 1 1 1 1
16 I 6 1 2 1 1 1
17 I 5 1 2 1 1
18 1 5 1 2 1 1
19 1 3 1 2
20 1 3 1 2
21 i
?? 1

2
1

2
1

23
24
25



WINNIPEG C3C TV TOWER STAR6UCK

CUMULATIVE FREQUENCY OF WINDS LESS THAN OR EQUAL TO

9 MILES PER HOUR FOR

WINTER 1970 - 1972

I DURN 1
1 IN 1 DIRECTION
I HOURS 1 all N NE E SE S SW W NW 1

1 1
1 1 1 406 27 15 26 44 50 56 129 59 I
1 2 1 272 20 12 16 .27 32 35 86 44 I
I 3 I 203 14 8 13 22 23 24 60 39 1
1 4 1 171 13 6 11 17 20 16 53 35 1
1 5 1 149 11 6 8 16 15 14 49 30 I
1 6 1 126 10 5 5 14 13 13 41 25 1
I 7 I 116 9 5 3 13 12 10 41 23 1
1 8 1 102 8 5 2 11 10 8 38 20 1
1 9 1 83 7 3 2 7 8 6 31 19 1
I 10 1 73 •6 3 1 5 6 5 29 18 1
1 11 1 64 6 3 1 5 5 3 25 16 1
1 12 1 59 6 2 5 5 2 23 16 1
1 13 i 53 6 2 4 4 2 20 15 1
I 14 1 48 6 2 4 4 2 18 12 1
1 15 1 45 6 1 4 3 2 18 11 1
1 16 1 42 6 1 4 3 2 16 10 I
1 17 1 38 4 1 3 3 2 15 10 I
1 18 1 34 4 1 2 3 2 14 8 1
I 19 1 34 4 1 2 3 2 14 8 1
1 20 1 30 4 1 2 3 2 10 8 1
1 21 1 30 4 1 2 3 2 10 8 1
1 22 1 26 3 1 2 3 1 9 7 I
1 23 1 25 3 1 1 3 1 9 7 I
1 24 1 24 3 1 3 1 9 7 1
i 23 i 17 3 1 1 1 6 5 i
1 26 1 16 3 1 1 1 6 4 1
I 27 i 16 3 1 1 1 6 4 1
I 28 1 14 3 1 1 1 5 3 1
1 29 1 12 3 1 1 4 3 1
1 30 1 12 3 1 1 4 3 1
1 31 1 12 3 1 1 4 3 1
1 32 1 10 3 1 3 3 I
I 33 1 10 3 1 3 3 1
1 34 1 10 3 1 3 3 1
I 35 1 10 3 1 3 3 I
1 36 1 9 3 1 2 3 1
I 37 I 8 2 1 2 3 I
1 38 1 7 2 1 1 3 1
1 39 1 7 2 1 1 3 I
1 40 1 6 2 1 1 2 1
1 41 1 6 2 1 i 2 1
1 42 1 6 2 , 1 1 2 1
1 43 1 5 2 1 2 1
1 44 I 5 2 1 2 1
1 45 1 5 2 1 2 1
1 46 1 R

w 2 1 2 1
1 47 1 5 2 1 2 1
1 4 3 i 5 2 1 2 1
1 49 1 4 1 1 2 I
1 50 1 4 1 1 2 1
I 51 1 3 1 1 1 1
1 52 1 3 1 1 1 1
1 53 I 2 1 1 1
1 54 1 2 1 1 1
I 55 i 1 1 •

1 56 1 1 1
1 57 ; 1 1
1 58 1 1 1
I 59 1 1 1
1 60 1 1 1
i 61 1
1 1

1 1
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Table 8.21

winnipeg cbc tv tower starbuck

cumulative frequency of winds less than or equal to

9 miles per hour for

spring 1970 - 1971

1 DURN I
1 IN 1
I HOURS 1 all N NE

DIRECTION
E SE S sw W

I
1

NW 1

I I
1 1 i 279 43 41 43 22 35 20 41

1
34 1

1 2 1 189 26 26 33 14 23 12 30 2b 1
1 3 1 141 20 20 25 11 17 8 23 17 I
1 4 1 115 18 12 20 9 14 7 19 16 I
J 5 i 92 16 11 14 5 12 7 16 11 1
1 6 1 81 15 9 12 5 9 7 16 8 1
1 7 i 65 13 8 8 5 7 4 15 5 I
1 8 1 60 12 7 6 5 7 4 14 5 1
1 9 1 58 12 7 5 5

"

7 4 13 5 1
1 10 1 56 12 7 5 5 6 4 12 5 1
1 11 1 46 9 7 5 4 5 4 10 4 1
i 12 1 45 7 7 5 3 5 4 10 4 1
1 13 1 40 7 7 4 3 4 4 8 3 1
1 14 1 36 7 6 4 3 4 '' 4 5 3 1
1 15 1 32 6 4 4 3 4 4 4 3 J
1 16 1 28 6 3 4 3 3 3 3 3 1
J 17 1 27 5 3 4 3 3 3 3 3 1
1 18 I 23 3 3 3 2 3 3 3 3 I
1 19 1 21 2 3 3 1 3 3 3 3 1
1 20 1 17 2 3 2 1 3 3 2 1 1
1 21 1 17 2 3 2 1 3 3 2 i :
1 22 1 13 2 1 1 1 3 2 2 l l
1 23 1 11 2 1 1 3 2 2 i
1 24 1 11 2 1 1 3 2 2 i
1 25 1 10 2 1 1 3 1 2 i
1 26 1 10 2 1 1 3 1 2 i
1 27 1 9 2 1 1 3 2 i
1 28 1 8 1 1 1 3 2 i
1 29 1 8 1 1 1 3 2 i
1 30 1 8 1 1 1 3 2 J
i 31 1 6 1 1 1 3 2 i
1 32 i 8 1 1 1 3 2 i
I 33 I 7 1 1 3 2 i
1 34 I 6 1 3 2 i
I 35 1 6 1 3 2 l
I 36 1 5 1 3 1 i
I 37 I 5 1 3 1 i
I 38 1 4 1 2 1 i
1 39 1 2 1 1 i
1 40 1
1 1

1 1 i
l
*
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Table 8.22

winnipeg csc tv toner starbuck

cumulative frequency of winds less than or equal to

9 miles per hour for

summer 1970 - 1971

1 durn i 1
i in 1 direction 1
i hours i all n ne e se s sw w nw 1

: i
l l i 342 39 26 44 31 55 36 66

i
45 j

1 2 1 238 34 21 25 20 37 22 47 32 1
1 3 1 204 29 19 22 16 30 19 41 28 1
t 4 1 155 26 16 17 12 24 8 27 25 1
i 5 1 128 21 15 15 11 15 8 22 21 1
1 6 1 113 20 15 11 9 12 7 20 19 i
i 7 i 107 19 14 11 7 12 6 19 19 1
1 8 j 99 19 14 11 7 9 5 15 19 i
1 9 i 85 19 13 8 4 6 4 14 17 1
1 10 1 76 17 11 7 4 5 3 13 16 i
1 11 1 70 16 11 5 3 4 3 12 16 1
1 12 1 61 13 9 5 3 3 3 11 14 i
1 13 1 55 1 1 9 5 2 3 3 9 13 1
1 14 1 48 10 8 4 2 2 *' 2 8 12 1
1 15 1 42 8 6 4 2 2 1 7 12 1
1 16 1 34 6 5 3 2 1 1 5 11 I
i 17 1 27 6 5 3 2 1 3 7 1
I 18 i 23 5 4 3 1 1 3 6 1
1 19 1 20 5 4 2 1 1 2 5 1
1 20 1 16 1 4 2 1 1 2 5 i
1 21 1 15 4 2 1 1 2 5 i
1 22 I 13 4 2 1 2 4 I
1 23 1 12 3 2 1 2 4 1
1 24 1 9 3 1 1 1 3 i
1 25 I 9 3 1 1 1 3 1
1 26 I 8 3 1 1 3 I
1 27 1 8 3 1 1 3 1
1 28 1 8 3 1 1 3 1
i 29 i 6 2 1 1 2 i
1 30 1 5 2 1 1 1 1
1 31 i 4 2 1 1 I
1 32 1 4 2 1 1 1
1 33 i 3 2 1 I
I 34 I 3 2 1 I
i 35 1 3 2 1 I
1 36 i 2 2 1
i 37 1
1 1

2 2 I
1



WINNIPEG CSC TV TOWER STAR3UCK

CUMULATIVE FREQUENCY OF WINDS LESS THAN OR EQUAL TO

9 MILES PER HOUR FOR

FALL 1969 - 1971

I DURN 1
1 IN 1
1 HOURS 1 ALL N NE

DIRECTION
E SE S SW W

1
1

Nw I

1 1
1 1 1 350 41 17 25 40 60 28 77

1
62 1

1 2 I 239 29 13 23 22 41 20 48 49 1
1 3 1 189 25 10 18 14 29 16 34 43 i
1 4 1 161 21 9 14 1 1 23 13 33 37 1
1 5 I 144 19 9 13 11 19 11 29 33 I
1 6 1 133 17 8 12 10 18 9 28 31 I
1 7 I 120 17 6 11 8 17 8 24 29 1
1 8 1 107 15 5 9 8 16 8 21 25 1
1 9 1 100 14 5 9 8 16 7 17 24 I
1 10 1 87 13 3 8 7 15 5 15 21 1
1 11 J 75 11 3 6 7 13 3 14 18 1
1 12 1 71 1 1 2 6 7 12 3 13 17 1
1 13 1 62 10 2 4 6 10 3 13 14 1
1 14 1 60 10 2 4 5 10 3 13 13 1
1 15 1 56 10 2 4 2 10 3 13 12 1
1 16 1 49 8 2 4 2 10 2 11 10 :
I 17 I 44 8 2 4 1 10 2 9 8 1
1 18 i 42 8 2 4 1 10 2 8 7 1
1 19 1 36 7 2 4 1 9 1 7 5 1
1 20 1 34 7 1 4 1 8 1 7 5 1
1 21 1 31 4 1 4 1 8 1 7 5 I
1 22 1 26 2 3 1 7 1 7 5 I
1 23 1 23 2 2 1 6 1 7 4 1
! 24 1 23 2 2 1 6 i 7 6 1
1 25 1 20 2 2 1 6 6 3 t
1 26 1 17 2 1 6 6 2 1
I 27 1 15 1 6 6 2 1
1 26 1 13 1 5 5 2 1
1 29 1 13 1 5 5 2 1
1 30 1 12 1 4 5 2 1
1 31 1 9 3 4 2 1
1 32 1 9 3 4 2 1
i 33 1 9 3 4 2 1
1 34 1 9 3 4 2 1
1 35 1 7 2 3 2 1
1 36 1 7 2 3 2 1
1 37 1 6 1 3 2 1
1 36 1 6 1 3 2 i
1 39 1 6 1 3 2 1
1 40 1 6 1 3 2 I
I 41 1 4 1 2 1 1
1 42 1 4 1 2 1 1
1 43 1 4 1 2 1 1
1 44 1 3 2 1 1
1 45 1 3 2 1 1
1 46 1 3 2 1 1
I Q,/ J 0 2 1 l
1 46 1 3 2

A 9

1 1
1 49 1 3 2

A I

1 1
1 50 1 2 1 1 J
1 51 J 2 1 1 1
1 52 1 2 1

* 9

1 I
1 53 1 2 1

A 9

1 1
1 54 I 2 1

A 9

1 1
1 55 I 2

A

1
A *

i i
1 56 1 2

A

1
A 9

1 l
1 57 1 1

A *

1 I
1 58 1 1

A 9

1 I
1 59 J 1

A 9

1 i
1 60 1 1

A 9

1 1
1 61 1 1

A 9

1 !
1 62 1 1

* 9

1 1

1 63 1 1
A 9

1 I

1 64 1 1
A 9

1 1

1 65 1 1
A 9

1 1
1 66 1
1 1

1
A 9

1 1
1
•



cumulative frequency of winds less than or equal to

winnipeg cbc tv tower starbuck

frequency of winds less than

9 miles per hour for

all-yr 1970 - 1972

durn 1
in i direction

hours 1 all n ne e se s sw w nw

1 1 1377 150 99 138 137 230 140 313 200
2 i 938 109 69 94 83 133 89 211 150
3 J 737 88 57 78 ' 63 99 67 158 127
4 1 602 78 43 62 49 81 44 132 113
5 1 513 67 41 50 43 61 40 116 95
6 I 453 62 37 40 38 52 36 105 83
7 I 408 58 33 33 33 48 28 99 76
8 i 368 54 31 28 31 42 25 88 69
9 J 326 52 28 24 24 37 21 75 65

10 I 292 48 24 21 21 32 17 69 60
11 1 257 42 24 17 19 27 13 61 54
12 I 236 37 20 16 18 25 12 57 51
13 1 210 34 20 13 15 21 12 50 45
14 I 192 33 18 . 12 14 20 11 44 40
15 1 175 30 13 12 11 19 10 42 38
16 I 153 26 11 11 11 17 8 35 34
17 1 136 23 11 11 9 16 8 30 28
18 J 122 20 10 10 6 16 8 28 24
19 I 111 18 10 9 5 15 7 26 21
20 i 97 14 9 8 5 14 7 21 19
21 1 93 10 9 8 5 14 7 21 19
22 I 78 7 6 6 4 13 5 20 17
23 i 71 7 5 5 2 12 5 20 15
24 1 67 7 4 4 2 12 5 19 14
25 1 56 7 4 4 2 10 3 15 1 1
26 I 51 7 4 2 2 10 3 14 9
27 1 48 6 4 2 1 10 2 14 9
28 1 43 5 4 2 1 9 2 12 8
291 39 5 3 2 1 8 2 11 7
30 I 37 5 3 2 1 7 2 1 1 6
31 1 33 4 3 2 1 6 1 10 6
32 1 31 4 3 2 6 1 9 6
33 1 29 4 3 1 6 1 9 5
34 1 28 3 3 1 6195
35 I 26 3 3 1 5185
36 1 23 3 3 5165
37 1 21 2 3 4165
38 I 17 2 1 3155
39 1 15 2 1 2145
40 1 13 2 1 1144
41 1 10 2 1133
42 1 10 2 1133
43 I 9 2 1 33
44 I 8 2 3 3
45 1 8 2 3 3
46 I 8 2 3 3
47 1 8 2 3 3
48 1 8 2 3 3
49 1 7 1 33
50 1 6 1 23
51 1 5 1 22
52 1 5 1 22
53 1 4 1 12
54 1 4 1 12
55 1 3 1 11
56 1 3 1 11
57 1 2 1 1

62
63
64
65
66



TABLE 8.25

Duration of Light Winds by Direction

Winnipeg C.B.C. 35'? 99th Percentile Durations

<3 <6 <9M.P.H,

Spring SE, N E, N, NW NE, S, W

Summer E, W NE, NW, E NE, E, N¥

Autumn E, NW W, N, SW NW, W, S

Winter E,N E,S,N N,NW,W

All Year E, SE W, E, NE NW, N, W



•Figure9»1

LogicalSubdivisionofC.B«C.TowerDatabyLapseRateType,Season?WindSpeedandDirection AllData(October1969~-June1972)
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II

Other9Layers35-200'Layer WeakLapsesInversionsSuperadiabatics
SpringSummerAutumnWinterSpringSummerAutumnWinterSpringSummerAutumnWinter Calm22-hU-99-1313-1717-21>21MPH I!
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II
II
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Table9.1

PercentFrequencyof3LapseRateTypesbyWindDirectionandSeasonforthe35'-200'Layer, WinnipegC.B.C.Tower,Oct.1969-June1972
WINTER

SPRING

SUMMER

AUTUMN

ALLYEAR

Inv.Wk.SuperInv.Wk.SuperInv.Wk.SuperInv.Wk.SuperInv«Wk.Super
L.R's-ad.

Wind Direction N NE E SE S SW
W

NW

L.R's-ad.

L.R's-ad.

L.R's-ad.

L.R's-ad.

49.1 3U.U 31.3 2U.8 U0.8 66.1 69.9 52.0

26.8 U0.7 U5.5 5U.0 39.9 28.U 21.1 2U.7

2U.1 2U.9 23.2 21.2 19.3 5.5 9.0 23.U

U1.6 38.6 36.9 U2.3 U0.1 59.9 58.6 35.U

23.9 3U.0 U2.U 20.8 25.0 18.2 20.0 26.2

3U.5 27.3 20r7 36.9

U2.6 U5.9 U8.6 39.6

3U.9UU.1 21.9U7.0 21.UU2.2 38.U3U.1
13.9 2U.8 20.9 13.1 16.6 19.3 11.1 1U.2

U3.5 29.3 30.5 35.3 39.3 33.7 U6.7 51.7

35.3 39.1 50.9 33.2 U5.U 51.9 U5.2 35.U

35.8 U5.2 32.7 31.5 27.2 23.0 2U.3 35.1

28.9 15.7 16.7 35.3 27.4 25.1 30.5 29.5

U2.6 39.6 U1.U 35.5 U2.5 56.U 5U.8 U1.1

25.3 35.9 36.5 28.7 27.0 22.6 19.7 25.8

32.1 2U.6 22.0 35.8 30.5 21.0 25.5 33.1

ALL

50.330.319.UU2.U25.632.UU2.615.8U1.6U1.231.127.8UU.326.229.6
!\3 rv> ■P-



Table9.2

PercentFrequencyof3LapseRateTypesbyWindDirectionsandSeasonforthe35'-810'Layer WinnipegC.B.C.Tower,Oct.1969-June1972
Inv.

WINTER Wk. L.R's

Wind Direction N NE E SE S SW
W

NW

50.9 50.9 5U-5 U5.8 76.1 82.5 66.2 1*5.9

l*l*.l* 1*8.2 1*5.1 50.1* 23.2 16.8 31.7 1*8.5

Super -ad. 1*.7 0.9 0.1* 3.8 0.7 0.7 2.1 5.6

SEtING
Inv.Wk.Super L.R's-ad.

39.3 31.7 28.5 1*6.3 1*9.8 59.8 1*3.2 31.9

39.8 51.1* 58.6 31.1* 27.9 23.0 33.3 1*2.8

20.9 16.9 12.9 22.3 22.3 17.2 13.5 25.3

Inv.

SUMMER Wk. L.R's

37.7 1*6.6 1*9.0 1*1.8 1*5.8 1*9.1* 39.1* 31.3

21*.1 28.9 30.7 22.8 21*.0 17.9 20.0 25.1*

Super -ad. 38.2 21*.5 20.3 35.1* 30.2 31.7 1*0.6 1*3.3

AUTUMN
Inv.Wk.Super L.R's-ad.

28.8 1*5.1* 1*6.9 35.1* 51*.1 52.0 35.1 28.6

53.6 1*7.0 1*1.3 1*3.0 31.7 29.8 1*0.6 50.9

17.6 7.7 11.8 21.6 11*.1 18.3 21*.3 20.6

ALLYEAR
Inv.Wk.Super L.R's-ad.

1*0.0 1*1.1* 1*2.7 1*2.1 56.0 61.6 1*9.0 35.9

1*1.1 1*1*.9 1*5.2 36.1* 26.9 21.8 32.0 1*3.8

18.9 13.7 12.1 21.1* 17.1 16.6 19.0 20.3

ALL58.038.73.31*1.837.920.31*1.523.731*.839.01*2.818.21*5.1*36.318.3
f\D ro Vn



Tkble9.
3

PercentFrequencyof3LapseRateTypesbyWindSpeedandSeasonforthe35'-200'Layer WinnipegC.B.C.Tower,Oct.1969-June1972
Wind Speed Calm

2-4 >4-9 >9-13 >13-17 >17-21 >21

WINTER

SIRING

SUMMER

AUTUMN

L.R's-ad.

L.R's-ad.

L.R's-ad.

L.R's-ad.
ALLYEAR

Inv.Wk.SuperInv.Wk.SuperInv.Wk.SuperInv.Wk.SuperInv.Wk.
Super

L.P's-ad.

49.5

26.1

24.4

48.3

19.7

32.0

50.0

19.2

30.8

50.9

26.1

23.0

49.6

22.3

28.0

5U.1

24.6

21.3

54.4

14.7

30.9

65.4

4.5

30.1

51.4

28.1

20.5

55.4

19.2

25.4

60.1

25.3

14.6

53.5

19.7

27.1

52.8

12.6

34.6

53.6

23.5

23.0

55.0

20.5

24.5

64.1

21.7

14.2

54.9

18.6

26.5

52.5

12.1

35.4

53.4

24.2

22.4

56.3

19.3

24.4

59.3

23.6

17.1

45.3

24.6

30.3

41.2

13.9

44.9

38.2

30.0

31.8

46.4

23.1

30.5

45.3

33.4

21.3

30.2

30.4

39.4

28.5

19.7

51.6

32.7

32.8

34.5

34.8

29.7

35-5

25.0

48.1

26.9

21.9

39.5

38.6

18.7

25.8

55.5

19.8

47.9

32.3

21.8

42.1

36.1

IV) rv>
On



Table9.1+

PercentFrequencyof3LapseRateTypesbyWindSpeedandSeasonforthe33'-810'Layer WinnipegC.B.C.TowerOct.1969-June1972
WINTER

SPRING

SUMMER

AUTUMN

ALLYEAR

Inv.

Wk.

Super

Inv.

Wk.

Super

Inv.

Wk.

Super

Inv.

Wk.

Super

Inv.

Wk.

Supei

L.R's

-ad.

L.R'S

-ad.

L.R's

-ad.

L.R's

-ad.

L.R's

-ad.

Wind Speed Calm

61.3

31+.0

1+.3

1+9c7

26.3

21+.0

1+3.1

13.8

39.1

36.3

30.0

13.8

33.0

26.3

20.5'

2-1+

61+.3

32.8

2.9

1+8.2

32.0

19.2

1+1.8

21+.7

33.3

38.2

1+3.3

16.3

1+9.1

31+.0

17.0

>b-9

63.8

31+.2

2.0

30.3

29.8

19.6

1+6.7

21.0

32.3

1+0.9

1+3.2

13.9

30.1

32.1+

16.7

>9-13

68.6

28.3

3.1

1+6.1+

29.3

21+.3

1+0.8

20.7

38.3

1+6.1

33.8

20.1

31.1

28.0

20.9

>13-17

67.1

30.0

2.9

1+6.1

32.6

21.3

38.6

20.0

1+1.1

39.3

1+0.0

20.7

1+7.9

30.9

21.3

>17-21

60.6

33.2

1+.2

38.1

37.8

21+.1

1+3.3

18.3

36.2

39.8

36.7

23.3

1+3.7

32.7

21.6

>21

1+7.3

1+9.2

3.3

33.1

1+8.1

16.9

38.8

31.1+

29.8

31+.8

1+9.2

16.0

39.3

1+3.6

15.1

ro ro



Table 9. 5 28

Percentage of Total Winds and Lapse Rates from the North West in Winter

All 2-It >lt-9 >9-13 >13-17 >1 7'-21 >21

Speeds
hWind 26.6 0.5 2.9 5.2 6.3 .8 6.8

Superadiabatics 32.1 o.h 2.5 lt.O U.O 6 .9 11t.2
Weak Lapse Rates 21 .6 0.3 1.6 2.3 3.6 5 .2 8.6
Inversions 27.5 0.7 3.9 7.5 8.8 3 .8 2.8

Lapse Rates as Percentage of Wind Frequency -with

North Westerly Winds in Winter

All 2-h >k-9 >9-13 >13'-1? >1 7-21 >21

Speeds
1*0.6Superadiabatics 23. h 16.7 16.7 1 k.9 12 .9 27.5

Weak Lapse Rates 2k.7 16.7 16.2 13.3 17 .1 32.8 38.7
Inversions 52.0 66.7 67.1 71 .8 70 .0 39.7 20.7

Table 9.6

Percentage of Total Winds and Lapse Rates from the North in Winter

All 2-It >b-9 >9-13 >13-17 >17-21 >21

Speeds
Wind 17.9 1.6 2.8 3.7 lt.lt 2.6 2.9
Superadiabatics 22.3 1.6 2.7 2.1; It.9 lt.o 6.7
Weak Lapse Rates 15.8 1.0 2.1 2.5 3.6 2.8 3.8
Inversions 17.5 1.9 3.3 It.9 It.7 1 .8 0.9

Lapse Rates as Percentage of Wind Frequency
with North Winds in Winter

All 2-k >k-9 >9-13 >13-1 7 >1 7-21 >21
Speeds

Superadiabatics 21*.1 1 9.1+ 18.8 12.8 21 .5 30.3 l+lt-5
Weak Lapse Rates 26.8 1 9.1+ 22 .It 20.5 2 it.9 33.6 39.9
Inversions 1+9-1 61 .3 58.8 66.7 53.6 36.2 15.6

For the % of total winds and lapse rates from the north-west :

% Wind = 100 times the number of hours of north-west winds / total

number of hours for all winds

% Superadiabatics =100 times the number of hours with superadiabatics
from the north west / total number of hours for all superadiabatics.
For lapse rates as a % of wind frequency: Superadiabatics = number

of hours of superadiabatics with NW wind x 100 / number of hours of nw winds



Table 9.7

Percentage of Total Winds and Lapse Rates from the West in Winter

All 2-U >b-9 >9-13 >13-1 7 >1 7-21 >21

Speeds
Winds 15.1 0.3 3.1 3.5 3.3 2.7 2.3

Superadiabatics 7.1 0.5 1 .6 1 .1 1.7 1 .0 1 .1
Weak Lapse Rates 10.5 0.1 1 .8 1.3 2.b 2.1 2.8
Inversions 21 .0 0.3 14.5 5.8 b.h 3.7 2.k

Lapse Rates as Percentage of Wind Frequency
with Westerly Winds in Winter

All 2-h >b-9 >9-13 >13-1 7 >1 7-21 >21

Speeds

Superadiabatics 9.0 37.5 9.8 6.2 9.8 7.6 9.6
Weak Lapse Rates 21 .1 12.5 17-9 11.5 22.2 23. h 37.0
Inversions 69.9 5o.o 72.3 82.3 68.0 69.0 53.3

Table 9.8

Percentage of Total Winds and Lapse Rates from the South in Winter

All 2-1; >k-9 >9-13 >13-1 7 >1 7-21 >21

Speeds
Winds 13.7 0.3 1 .7 2o5 1.6 1 .9 5.7
Superadiabatics 13.7 0.3 1.6 2.8 1.7 2.0 5.1
Weak Lapse Rates 18.0 0.3 1 .h 1.6 1 .1 2.2 11.5
Inversions 11 .1 0.3 1.9 2.9 1 .9 1.6 22.5

Lapse Rates as Percentage of Wind Frequency

with Southerly Winds in Winter

All 2-k >h-9 >9-13 >13-1 7 >17-21 >21
Speeds

Superadiabatics 19.3 21 .1 19.8 2106 20.2 20.7 1 7.6
Weak Lapse Rates 39.9 26.3 21;.8 19.6 20.2 35.1 61.
Inversions 1+0.8 52.6 55.1; 58.8 59.6 1^4.1 21 .5
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Table 99

Percentage of Total Winds and Lapse Rates from the South West in Winter

All 2-1* >1*—9 >9-13 >13-17 >1 7-21 >21

Speeds
Winds 7.6 0.2 1.7 1 .7 1.3 1 .3 1 .3
Superadiabatics 2.2 0.3 0.1* 0.5 0.6 0.3 0.1
Weak Lapse Rates 7.1 0.1 1.6 1 .5 1.1 1 .7 1 .1
Inversions 10.0 0.2 2.3 2.3 1.8 1.5 1 .9

Lapse Rates as Percentages of Wind Frequency

with South Westerly Winds in Winter

All 2-1* >l*-9 >9-13 >13-17 >1 7-21 >21
Speeds

Superadiabatics 5.5 27.3 1*.9 5.9 8.9 3.8 1 .3
Weak Lapse Rates 28.1* 18.2 28.2 26.7 21*.1 39.2 25.6
Inversions 66.1 51*.5 67.0 67.3 67.1 57.0 73.1

Table 9.10

Percentage of Total Winds and Lapse Rates from the South East In Winter

All 2-1* >!*-9 >9-13 >13-17 >1 6-21 >21

Speeds

Winds 7.1 0.1* 1 .5 1 .2 i'.o 0.7 2.3
Superadiabatics 7.8 0.1 1 .7 1 .2 1 .1* 0.9 2.5
Weak Lapse Rates 12.6 0.6 1.7 1.7 1 .7 1 .2 5.7
Inversions 3.5 0.3 1 .3 0.8 0.1* 0.1* 0.2

Lapse Rates as Percentages of Wind Frequency
With South Easterly Winds In Winter

All 2-1* >l*-9 >9-13 >13-17 >17-21 >21
Speeds

Superadiabatics 21.2 1*.8 21 .3 20.0 27.6 22.7 21 .0
Weak Lapse Rates 51* .0 52.1* 3l*.8 1*1*.3 51 .7 50.0 73.9
Inversions 2JL4.. 8 1*2.9 1*3.8 35.9 20.7 27.3 5-1
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Table 9.11

Percentage of Total Winds and Lapse Rates from the East in Winter

All 2-1* >l*-9 >9-13 >13-1 7 >1 7-21 >21

Speeds
Winds 3.8 0.6 1 .1* 1 .1 0.3 0.1 0.1

Superadiabatic s 1*.3 1 .1 1 .0 1 .3 1 .0 0.1 0.1
Weak Lapse Rates 3c7 0.7 2.2 1 .8 0.7 0.2 0.1
Inversions 2.1* 0.1* 1 .0 0.3 0.3 0.1 0-0

Lapse Rates as Percentage of Wind Frequency

with Easterly Winds in Winter

All 2-1* >l*-9 >9-13 >13-17 >17-21 >21
Speeds

Superadiabatics 23.2 3l*.2 13.6 23.1* 3l*.l* 16.7 33.3
Weak Lapse Rates 1*3-3 3k-2 1*8.1 31 .6 37*5 30.0 66.7
Inversions 31 .3 31.6 38.3 23.0 28.1 33-3

Table 9. 12

Percentage of Total Winds and Lapse Rates from the North East
in Winter

All 2-1* >l*-9 >9-13 >13-1 7 >1 7-21 >21

Speeds
Winds 3.3 0.3 1 .1 0.9 0.6 0.3 0.2
Superadiabatics l*.3 0.2 0.7 1 .1 1 .7 0.7 0.2
Weak Lapse Rates 1*. 7 0.2 1 .1* 1 .1* 0.7 0.3 0.6
Inversions 2.1* 0.3 1 .2 0.6 0.2 0.1

Lapse Rates as Percentage of Wind Frequency
with North Easterly Winds in Winter

All 2-k >l*-9 >9-13 >13-17
Speeds

Superadiabatics 2I4.. 9 12.3 11 .8 23.6 31-1*
Weak lapse rates 1*0.7 23.0 33.8 1*3.3 33.1
Inversions 3l*.l* 62.3 31*-1* 30.9 13.3

>17-21 >21

1*2.1
1*7.1*
10.3

11*.3
78.6
7.1
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Table 9.13

Percentage of Total Winds and Lapse Rates from the South in Summer

All 2-h >h-9 >9-13 >13-1 7 >1 7-21 >21

Speeds

Winds 1 7-8 0.3 2.6 3.6 3.3 3.3 1+.6

Superadiabatics 16.8 0.2 1 .7 3.0 3.9 3.1 1+.9

Weak Lapse Rates 18.7 0.1 3.1 1+.3 3.8 3.2 3.3

Inversions

Lap,se Rates as Percentage of Wind Frequency with
Southerly Winds in Summer

All 2-1+ >14.-9 >9-13 >13-17 >1 7-21 >21

Speeds

Superadlabatics 39.3 23.0 27*7 33«3 13.3 1+0.1 i-iij- • U
Weak Lapse Rates 16.6 1.3 21 .0 10.2 9.1 17.8 21+.8
Inversions I4I4.. 1 6808 31 .3 31+.2 1+3 .3 1+2.1 30.8

Table 9. 11+

Percentage of Total Winds and Lapse Rates from The North West in Summer

All 2-1+ >b~9 >9-13 >13-17 >17-21 >21
Speeds

Winds 16.6 0.2 2 .1 1+.2 14.3 3.0 2.6

Superadiabatics 20.6 0.2 2 .0 3.8 3.6 I4.6 1+.3
Weak Lapse Rates 1 h.9 1 .2 3.1 3.7 3.1+ 3.3
Inversions 13.3 o.b 2 .6 3.0 3.8 1 .2 o.b

Lapse Rates as Percentage of Wind Frequency with
North Westerly Winds in Summer

All 2-k >14-9 >9-13 >13-17 >17-21 >21
Speeds

Superadiabatics 31 .7 30.0 39.0 37-2 31 .1+ 63.2 72.1

Weak Lapse Rates 11+.2 9.0 11 .7 12.9 18.1 cn•CM

Inversions 31+.1 70.0 32.0 31.0 33.7 16.7 6.6
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Table 9. 13

Percentage of Total Winds and Lapse Rates from the North in Summer

All

Speeds
2-b >b-9 >9-13 >13-17 >1 7-21 >21

Winds 15.0 1 .2 3.0 3.8 3.9 1 .9 1 .2

Superadiabatics 15.7 0.6 2.3 3.3 U.7 3.1 1.6

Weak Lapse Rates 13.1 0.3 1 .8 3.1 3.3 1 .9 2.3

Inversions 15.0 1 .9 b.2 1+.3 3.3 0.7 o.b

Laps e Rates as Percentage of Wind Frequency with
Northerly Winds in Summer

All

Speeds
2-b >b~9 >9-13 >13-1 7 >1 7-21 >21

Superadiabatics U3.5 22.2 31.7 36.7 b9.7 69.O 33. b
Weak Lapse Rates 13.9 7.b 9.2 13.0 *\b.2 16.1 30. b
Inversions i+2.6 70.2 39.2 30.3 36.1 1U.9 1U.3

Table 9.16

Percentage of Total Winds and Lapse Rates from the West in Summer

All

Speeds
2—1+ >b-9 >9-13 >13-17 >1 7-21 >21

Wind 12.3 0.3 2.2 3.8 2.7 1 .6 2.0

Superadiabatics 1I+.1 0.2 2.3 1+-1+ 2.1+ 1 .8 2.9

Weak Lapse Rates 8.8 0.9 2.0 0.8 2.1+ 2.6

Inversions 12. b 0.3 2.6 3.8 3.7 1 .0 0.9

Lap se Rates; as Percentage of Wind Frequency with
Westerly Winds in Summer

All

Speeds
2-1+ >b-9 >9-13 >13-'7 >1 7-21 >21

Superadiabatics 1+6.7 28.6 1+3.1 1+8.9 37.3 1+7.9 60.0

Weak Lapse Rates 11 .1 6.9 8.3 1+.8 21+.7 20.2

Inversions 1+2 .2 71 .It 30.0 1+2.6 37.9 27.1+ 19.1
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Table 9. 17

Percentage of Total Winds and Lapse Rates from the South East in Summer

qAII,Speeds
2-h >k-9 >9-13 >13-17 >1 7-21 >21

Wind 10.8 o.k 2.2 2.5 2.0 1 .3 2.1*

Superadiabatics 12.3 o.k 2.3 1.9 2.1 1 .9 3.7

Weak Lapse Rates 8.9 0.9 1.1* 1 .5 1.1* 3.8

Inversions 10.1 o.k 2.6 3.5 2.0 0.8 0.8

Lapse Rates as Percentage of Wind Frequency with

South Easterly Winds in Summer

All

Speeds 2-k >k-9 >9-13 >13-17 >1 7-21 >21

Superadiabatics kl .3 58.8 1*3.3 31 .0 kk.6 58.1 62.3

Weak Lapse Rates 13.1 6.7 8.6 12.0 16.1 2l*.6
Inversions 39.6 1*1 .2 5o.o 60.3 1*3.5 25.8 13.2

Table 9. 18

Percentage of Total Winds and Lap>se Rates from the South West in Summer

All

Speeds
2-k >k-9 >9-13 >13-1 7 >17-21 >21

Wind 8.7 0.2 2.1 2.2 1 -9 1 .1 1 .1

Superadiabatics 7.0 0.2 1 .9 1 .3 1 <>5 0.9 1 .2

Weak Lapse Rates 10.6 2.k 1 .9 2.1* 0.8 3.0

Inversions 9.6 0.3 2.3 3.1 2,2 1.5 0.3

Lapse Rates as Percentagee of Wind Frequency with
South Westerly Winds in Summer

All

Speeds
2-k >k-9 >9-13 >13-1 7 >17-21 >21

Superadiabatics 33.7 37.5 37.0 25.5 32.2 31*.0 1*5.1
Weak Lapse Rates 19.3 18.0 13.7 20.0 11 .3 1*3.1
Inversions 1*7.0 62.5 1*5.o 60.8 1*7.8 51*.7 11.8



Table 9. 19
235

Percentage of Total Winds and Lapse Rates from the North East in Summer

Wind

Superadiabatics
Weak Lapse Rates
Inversions

All

Speeds

5.6
3.9

8.7

6.0

2-4 >4-9 >9-13 >13-1 7 >1 7-21 >21

0.2 1 .8 1.9 1 .2 O.lt 0.1

0.2 1 .1 1.0 1.3 0.3

0.1 1 .6 2.h 2.4 1.5 o.5
0.2 2.5 2.5 0.7 0.1 0.1

Lapse Rates as Percentage of Wind Frequency with

North Easterly Winds in Summer

All

Speeds
2-1; >lt—9 >9-13 >13-17 >1 7-21 >21

Superadiabatics 2 9.3 37.5 26.5 21.8 14;.8 33.3

WeakLapse Rates 21;.7 12.5 1U-5 20.7 31.0 61.1 80.0

Inversions 45-9 50.0 59.0

Table 9

57.5

.20

24.1 5.6 20.0

Percentage of Total Winds and Lapse Rates from the East in Summer

Speeds 2-1; >1;-9 >9-13 >13-17 >1 7-21 >21

Wind It. 7 0.2 2.0 1.5 0.8 0.3

Superadiabatics 3.5 0.1 1 .4 1.1 0.7 0,2

Weak Lapse Rates 6.2 2.0 1.6 1.6 0.8 0.1

Inversions 6.0 0.1; 2.6 1 .8 0.5 0.2 0.1

Lapse Rates as Percentage of Wind Frequency with

Easterly Winds in Summer

All

Speeds
2-1; >4-9 >9-13 >13-17 >1 7-21 >21

Superadiabatics 30.5 22.2 29.0 30.9 4o.o 23.1

Weak Lapse Rates 20.9 16.1 17.6 34.3 46.2 5o.o
Inversions 48.6 77.8 54.8 5'1.5 25.7 30.8 5o.o
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Table 9.21a

Lapse Rates as a Percentage of Wind Frequency by Wind Direction

35' - 200' Layer, Winter

Wind % Superadiabatics % Weak Lapse Rates t Inversions

Direction % Wind % Wind % Wind

SE 110 177 h9

E 118 130 63

NE 128 133 68

S 100 132 81-

W U7 70 139

SW 29 93 132

N 123 88 98

NW 120 80 103

Table 9.21b

Wind Speed Ranges (m.p.h.) when Wind Directions Receive more than

their Proportionate Share of that Lapse Rate Class

33' - 2qo' Layer, Winter

Wind Lapse Rate Class
Direction

Superadiabatic Weak Lapse Inversion

SE 9-21' 2 + Never

E 9-17 2+ Never

NE 9-21 U+ 2-9

S 9-21 17+ 2-1 7

W Never 21 + h+

SW Never 1 7-21 2+

N 13+ 17+ 2-17

NW 17+ 17+ 2-1 7

MB. For table 9.21(a) % superadiabatics / % Wind is obtained as follows:

1 00 x (Number of hours with Superadiabatics from that wind direction)
Total number of hours with superadiabatics from all wind directions

Number of hours with winds from that direction
Total number of hours for all winds
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Table 9«22a

Lapse Rates as a Percentage of Wind Frequency by Wind Direction

35' - 200' Layer , Summer

Wind % Superadiabatics % Weak Lapse Rates % Inversion
Direction % Wind % Wind % Wind

NE 69 155 107

E 82 132 128

SW 80 122 110

S 9h 105 1QU

N 105 87 100

W 113 70 99

SE 111). 82 9b

NW 1 21) 90 80

Table 9.22b

Wind Speed Ranges (m.p.h.) when Wind Directions Receive more than

their Proportionate Share of that Lapse Rate Class

35' - 200'Layer, Summer

Wind Lapse Rate Class
Direction

Superadiabatic tyfeak Lapse Rate Inversion

NE 13-17 9+ 2-13

E Never 4+ 2-13

SW 21 + 4+ 2-21

S 13-17, >21 4-1 7 2-13

N 13+ 17+ 2-13

W 4-13, 17+ 17+ 2-17

SE 2-9, 13+ 17+ 2-13

WW 13+ 17+ 2-13
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Table 9.23 (a)

Inversion Duration (Hoars) by Inversion Intensity and Season

Winnipeg C.B.C. Tower Oct. 1969- June 1972

35'-200' Layer 35'-81 0' Layer

Season Wint.„ Spr. Sum. Aut. All Wint. Spr. Sum. Aut. All
Yr. Yr.

Inv.

Intensity
°F/1 000'

£ -1 1 .2 1 .1 1 .h 1 .2 1 .2 1 .8 1 .8 1 .6 2.0 1 .8
<-1 —2 2.3 3.0 1 -b 1.5 2.2 3.3 U.1 2.6 3.6 3 .it
<-2—5 3.9 U.o 3.h 3.3 3.7 7.3 7.6 7.3 7.5 T.b
<-5—10 7.3 8.2 6.6 5.2 6.8 18.2 11 .k 9.6 12.7 13.3

<.10—15 8.5 9.0 7.U 8.8 Q.h 26.7 15.6 10.8 1U.2 17.1
<-15—20 11 .24- 10.5 8.9 11.5 10.6 51.5 U7.2 11 .3 21 .6 27.3
<_20—25 1 U.6 12.1 10.0 12.9 12.8 11.5 31.0 - 16.0 17.2
<-25—30 13.8 11.5 10.5 16.5 13.0
<-30—35 15.2 12.3 10.2 11.3 12.1
<-35—Uo 18.0 15.0 11.3 2U.2 15.7
<-U0—U5 15.0 13.0 11.3 13.8 13.1
<-U5~5o 15.7 15.7 11 .2 1U.3 13.8
<-5o 17.8 21 .0 5.8 20.2 11.3

Table 9.23(b)
Frequency of Inversions by Inversion Intensity and Season

35'-200' Layer 35'-810' Layer
Season Wint. Spr. Sum. Aut. All Wint. Spr. Sum. Aut. All

Yr. Yr.

Inv.

Intensity
°F/1000'

£-1 3k 33 13 29 52 i|2 23 55
<-1 —2 25 22 1U 17 itlt 25 27 29
<-2—5 63 b9 33 53 60 69 b9 5U
<-5—1 o 6U 1;1 32 56 85 67 68 6o

<_10—15 35 29 28 35 38 3b 39 25
<_15—20 27 21 27 30 01; Ob 07 11
<-20—25 32 20 16 18 02 01 - 02
<-25—30 28 19 18 16
<-30—35 13 13 17 11
<-35—U0 16 16 15 05
<-lt0—1|5 06 09 10 09
<-lt5—50 03 03 05 03
<-5o 0U 08 06 05



Table92ba

InversionDurationBy6HourPeriodandSeason,WinnipegC.B.C.TowerOct.1969-Dec1971 (Durationsareinhours)
6Hour35'-200'Layer35'-810'Layer Period >14.-10

Winter 3.8

Spring 3.6

Summer 1 .9

Autumn 2.6

AllYear 3.2

Winter 5.8

Spring 3.3

Summer 1 .3

Autumn 2.0

AllYear 3.8

>10-16

10.2

8.8

3.0

11.9

9.6

11+.5

8.2

1+.0

5.1

11.1+

>16-22

10.6

9.7

8.7

9.5

9.6

11+.2

11.6

9.0

11.1+

11.5

>22-01+

6.1

3.7

3.8

3.7

1+.1+

11.1

6.1

1+.8

1+.5

6.7

Table9.21+b

InversionFrequencyby6HourPeriodandSeason,WinnipegC.B.C.TowerOct.1969-Dec1971
6Hour35'-200'Layer35'-810'Layer Period

Winter

Spring

Summer

Autumn

AllYear

Winter

Spring

Summer

Autumn

AllYear

>1+-10

70

20

12

1+5

11+7

52

25

11+

30

121

>10-16

81

29

12

25

11+7

1+J+

08

05

12

69

>16-22

11+6

183

172

169

670

139

11+7

151+

11+7

587

>22-01+

53

50

38

1+8

189

50

62

l+o

1+7

299

r\o
uj

\o



Table9.25

PercentFrequencyofInversionsby6HourPeriod,DurationandSeason,WinnipegC.B.C.TowerOct.1969-Dec.l971 35'-200'Layer
WINTERSIRINGSIMMER

Duration

17-22

23-01+
6Hour

Period

All

17-22

6Hour

Period

All

17-22

6Hour

Period

All

5-10

11-16

23-01+

5-10

11-16

23-01+

5-10

11-16

inHours <2

22.5

16.9

39.1+

21.1

20

39.7

33.3

11.1

15.9

21

39.5

25.6

18.6

16.3

15

2

35.3

20.6

20.6

23.5

10

32.0

21+.0

21+.0

20.0

8

38.9

1+1+.1+

11.1

5.6

6

3-1+

37.0

13.0

32.6

17.1+

13

26.3

52.6

15.8

5-3

6

1+1.9

1+5.2

6.5

6.5

11

5-6

22.0

17.1

31+.1

26.8

12

61+.0

21+.0

8.0

1+.0

8

1+2.1

52.6

—

5.3

7

7-8

33.3

27.8

11.1

27.8

5

63.6

27.3

1+.5

1+.5

7

65.2

30.1+

1+.3

—

8

9-10

1+5.5

1+0.9

1+.5

9.1

6

81+.0

8.0

-

8.0

8

92.7

7.3

—

—

20

11-12

52oi+

23.8

-

23.8

6

9k.2

3.8

-

1.9

17

100.0

—

—

—

30

13-1U

50.0

16.7

-

33.3

5

93.1

-

-

7.0

10

100.0

—

-

—

3

15-16

92.0

-

i+.o

1+.0

7

90.9

-

-

9.1

7

5'0.0

-

—

50.0

1

17-20

79.1

-

-

20.9

5

81+.6

-

—

15.1+

1+

—

—

—

—

—

21-21+

-

—

-

100.0

2

50.0

—

50.0

_

1

25-36

12.5

12.5

25.0

50.0

2

-

—

—

—

—

37-U8

-

-

-

100.0

1

—*

—

—

100.0

1

>14.8

-

-

-

-

-

11Durations1+107
15.5

19.7

23.1

65.9

17.7

6.7

9.7

72.2

19.0

1+.6

1+.2

ro ■p-
o



Table9.25ctd.

isPercentFrequencyofInversionsby6HourPeriod,DurationandSeason,WinnipegC.B.C.TowerOct.1969-Dec.1971 35'-200'Layer

Duration inHours <2

2

3-1+ 5-6 7-8 9-10 11-12 13—1U 15-16 17-20 21-21+ 25-36 37-1+8 >1+8

AllDurations

AUTUMN
6HourPeriod

17-22

23-01+

5-10

11-16

All

18.8

25.0

31.3

15.0

27

27.8

11.1

55.6

5.6

6

35.1

37.8

21.6

5.1+

13

72.7

22.7

1+.5

-

8

63.6

36.1+

-

-

1+

79.2

16.7

-

1+.2

8

85.7

1+.8

1+.8

1+.8

7
(

97.3

-

-

2.7

13

100.0

-

-

-

9

72.7

-

27.3

-

1+

100.0

-

-

-

0.3

-

-

5o.o

5o.o

0.7

-

-

100.0

—

0.7

-

-

100.0

-

0.3

58.2

17.1

15.8

8.9

ALLYEAR 6Hour-Period
17-2223-01+5-1011-16All 31.5

21+.9

26.5

17.1

21

33.7

21+.2

26.3

15.8

8

36.1

33.1

21.1

9.8

11

1+5.8

26.2

15.9

12.1

9

56.8

29.7

5.1+

8.1

6

80.2

15.1

0.8

1+.0

10

91.1

1+.5

3.9

0.6

15

87.0

3.3

-

9.8

8

93.2

-

1.1+

5.1+

6

79.1

-

-

20.9

5

11.1

-

11.1

77.8

1

10.0

10.0

30.0

50.0

1

-

-

-

100*0

1 2

-

-

-

100.0

0.1

vn

CO

vn

17.2

12.1

12.1

r\D ■F-



Table9.26

PercentFrequencyofInversionsby6HourPeriod,DurationandSeason,WinnipegC.B.C.TowerOct.1969-Dec.1971 35'-810'Layer
WINTERSPRINGSUMMER

6HourPeriod6HourPeriod6HourPeriod
Duration

17-22

23-01+

5-10

11-16

All

17-22

23-01;

5-10

11-16

All

17-22

23-01+

5-10

11-16

All

inHours <2

Uo.o

10.0

28.0

22.0

17.2

21+.1+

36.6

31.7

7.3

16.0

i+8.8

16.3

25.6

9.3

16.0

2

ii5.8

12.5

33.3

8.3

8.2

52.6

15.8

26.3

5.3

7.1+

25.0

50.0

25.0

0.0

5.9

3-h

22.6

22.6

38.7

16.1

10.7

37.5

1+1.7

20.8

-

9.b

30.8

61.5

7.7

0.0

9.7

5-6

36.7

26.7

23.3

13.13

10.3

U3.5

1+7.8

8.7

-

9.0

36.8

63.2

—

—

7.1

7T8

23.8

52.1+

19.0

1+.8

7.2

50.0

1+2.9

-

7.1

5.5

68.1+

31.6

-

—

7.1

9-10

56.3

31.3

12.5

-

5.5

60.0

1|0.0

-

1-i-

11.7

76.7

23.3

—

-

16.0

11-12

1^.1;

22.2

11.1

22.2

3.1

90.7

7.0

—

2.3

16.8

98.8

1.2

—

—

30.0

13-11;

6U.3

28.6

0.0

7.1

1+.8

82.6

17.1+

-

-

9.0

100.0

-

-

'"

7.8

15-16

66.7

6.7

13.3

13.3

5.2

90.9

9.1

-

-

8.6

—

-

-

100o0

0.1+

17-20

88.6

-

-

11.1+

12.0

90.9

-

—

9.1

b.3

21-2k

35-7

7.1

7.1

50.0

1+.8

-

—

—

100.0

0.1+

25-36

53.3

13.3

-

33.3

5.2

-

-

100.0

—

o.U

37-U8

80.0

20.0

-

0.0

3.1+

-

—

—

100.0

o.b

>r8

2+2.9

28.6

12+.3

11+.3

2.1+

100.0

-

-

-

1.2

AllDurations1;8.5
18.2

17.9

15,5

60,5

25.8

10,2

3.5

69.5

22.3

6.3

1.9

rv> -p- ro



Table9.26ctd.

PercentFrequencyofInversionsby6HourPeriod,DurationandSeason,WinnipegC.B.C.TowerOct.1969-Dec.1971 —810'Layer

AUTUMNALLYEAR
3HourPeriod6HourPeriod

Duration

17-22

23-04

5-10

11-1'6

All

17-22

23-04

5-10

11-16

All

inHours <2

29.2

29.2

33.3

8.3

20.3

35.7

22.5

29.7

12.1

17.3

2

50.0

15.0

20.0

15.0

8.4

44.3

21.5

26.6

7.6

7.5

3-4

23.1

30.8

38.5

7.7

11.0

28.0

38.3

27,1

6.5

10.2

5-6

58.8

41.2

-

-

7.2

42.7

42.7

10.1

4.5

8.5

7-8

41.7

58.3

-

-

5.1

45.5

45.5

6.1

3.0

6.3

9-10

55.6

44.4

-

-

7.6

65.4

32.7

1 .9

_

10.2

11-12

95.0

-

-

5.0

8.4

92.8

3.9

0.7

2.6

14.5

13-14

97.3

-

-

2.7

15.6

89.5

8.4

_

2.1

9.0

15-16

95.8

-

-

4.2

10.1

85.5

4.8

3.2

6.5

5.9

17-20

91.7

-

-

8.3

5.1

89.7

-

—

10.3

5.5

21-24

33.7

6.7

6.7

53.3

1.4

25-36

50.0

12.5

6.3

31.3

1.5

37-48

100.0

-

-

-

0.8

76.9

15.4

_

7.7

1.2

>48

100.0

-

-

-

0.4"'

63.6

18.2

9.1

9.1

1 .0

AllDurations
62.0

18,8

12.7

5.5

59.8

21.5

11.9

6.8

no -pr-



Table9.27

InversionDurationbyInversionIntensityby6HourPeriod,WinnipegC.B.C.TowerOct.1969-Dec1971 35T-200'
WINTER

35'
1 —200'

SHL-JMER

6Hour

Period

6

Hour

Period

,nv.Int.

5-10

11-1617-22
23-01*

All

N

5-10

11-16

17-22

23-01*

All

N

'F/1000' <2

1.1

1 .5

1.3

1 .2

1 .2

31*

1 .0

1.0

-

1 .8

1.1*

13

2

2.3

1 .2

2.2

1*.3

2.3

25

1 .0

-

1 .1*

1.5

1.1*

11*

3-5

3.6

3.5

1*.8

3.2

3.9

63

3.2

1 .0

3.0

1*.7

3.1*

33

6-10

6.1

5.3

9.5

6.8

7.3

65

-

5.5

7.2

h.h

6.6

32

11-15

1*.6

8.0

10.8

7.2

8.5

35

1 .0

2.0

3.3

6.0

7.1*

28

16-20

1*.8

13.2

13.0

9.3

11.1*

27

1 .0

16.0

9.8

6.0

8.9

27

21-25

5.0

18.0

11*.5

12.0

11*.6

32

-

»~~

10.5

2.0

10.0

16

26-30

l*.o

15.7

15.3

9.5

13.8

28

-

-

10.5

-

10.5

18

31-35

l*.o

20.0

15.0

11.5

15.2

13

••

-

10.1*

7.0

10.2

17

36-1*0

16.0

20.0

18.9

10.0

18.0

16

-

-

11.1

-

11.1

15

1*1-1*5

1 .0

22.5

11*.7

-

15.0

6

-

-

11.3

-

11.3

10

1*6-50

-

-

18.5

10.0

15.7

3

-

-

11.3

-

11.2

5

>50

-

20.0

17.0

-

17°8

1*

-

1 .0

8.2

-

5.8

6

Avg.

3.8

10.2

10.6

6.1

6.5

-

1 -9

3.0

8.7

3.8

7.3

-

N

70

81

11*6

53

-

350

12

12

172

38

231*

ro



Table9.27ctd.

InversionAveragebyInversionDurationby6HourPeriod,WinnipegC.B.C.TowerOct.1969-Dec.1971
>v •Int.

5-10

11-16
35'-200'
SPRING

All

N

5-10

11-16

35'-200'
AUTUMN

All

N

6Hour 17-22
Period 23—Oi*

6Hour
17-22

Period 23-01*

'F/1000' <2

1 .0

1 .0

1 .3

1 .1

1.2

32

1 .2

~

1 .1*

1 .1

1 .2

29

2

1.8

1.3

1*.7

2.2

3.0

22

1.1*

1 .0

1 .8

1.7

1 .5

17

3-5

2.6

2.0

6.0

2.8

l*.o

1*9

3.2

l*.l*

3.7

2.1*

3.3

53

6-10

3.7

5.5

9.9

5.7

8.2

1*1

3.8

1 .7

6.9

1*.1

5.3

56

11-15

1 .0

10.3

9.1*

6.7

8.9

29

1 .0

10.0

9.5

7.8

8.8

35

16-20

7.0

2.0

11.6

3.0

10.5

21

2.0

21.0

12.8

5.6

11.5

30

21-25

-

11*.7

12.2

7.0

12.1

21

-

-

13.2

8.0

12.9

18

25-30

-

6.0

11.9

9.0

11.5

19

-

35.5

13.9

12.0

16.5

16

31-35

-

-

12.6

11.0

12.3

13

-

12.0

11.9

8.5

11.3

11

36-Uo

-

29.0

13.0

11.0

15'.0

15

-

66.0

13.8

-

2l*.2

5

1*1-1*5

-

-

13.0

-

13.0

9

3.0

17.0

11*.9

-

13.8

9

1*6-50

-

-

15.7

-

15.7

3

-

-

11*.3

-

11*.3

3

>50

21*.0

32.5

15.8

-

21.0

8

-

1*3.0

11*.5

-

20.2

5

Avg.

3.6

co

•

co

9.7

3.7

2.6

11.9

9.5

3.7

7.7

-

N

20

29

183

50

1*5

25

169

1*8

287



Table9.28

InversionDurationbyInversionAverageby1;SixHourPeriods,WinnipegC.B.C.TowerOct.1969-Dec.1971 35'-810'Winter35'-810'Summer 6HourPeriod6HourPeriod
!nv.Avg.

5-10

11-16

17-22

23—OU

All

N

5-10

11-16

17-22

23-00

All

N

T/1000' <2

1 .7

1.1

1.8

2.3

1 .8

52

1 .0

1.0

1 .3

2.0

1.6

23

2

3.1

2.0

2.9

5.0

3.3

10;

1.6

1.0

2.7

3.3

2.6

27

3-5

5.3

3.6

9.0

7.5

7.3

60

1.7

-

8.9

0.5

7.3

09

6-10

21.7

16.9

18.9

11;.7

18.2

85

—

8.5

9.9

7.8

9.6

68

11-15

10.0

22.3

27.0

33.5

26.7

38

1 .0

1 .0

11.5

8.0

10.8

39

16-20

-

62.0

22.0

—

51.5

0

—

—

11.7

9.0

11.3

7

21-25

16.0

-

-

7.0

11.5

2

—

_

_

_

_

Avg.

5.8

m.5

10.2

11.1

12.2

-

1.0

O.o

9.0

0.8

7.6

-

N

52

00

139

50

-

285

10

5

150

00

-

213

35'-810'
Spring

351-810'
Autumn

6Hour

Period

6HourPeriod

Inv.Avg

5-10

11-16

17-22

23-01;

All

N

5-10

11-16

17-22

23-00

All

N

°F/1000' <2

1.3

1.0

1 .9

2.2

1.8

02

1.8

3.8

2.2

1.5

2.0

55

2

3.1

1 .0

b.9

b.3

0.1

25

1.0

1.8

5.7

3.6

3.6

29

3-5

2.6

0.5

9.b

6.3

7.6

69

2.3

2.0

9.0

6.6

7.5

50

6-10

-

18.0

11.8

8.1

11.1;

.67

3.5

12.3

10.0

6.9

12.7

60

11-15

-

-

16.3

12.0

15.6

' 30

-

-

10.5

8.0

10.2

25

16-20

•—

-

47.2

-

1+7.2

0

O.o

-

23.3

—

21.5

11

21-25

31.0

-

-

-

31.0

1

-

-

16.0

-

16.0

2

Avg.

3.3

8.2

11.6

6.1

9.2

—

2.0

5.1

11.0

0.5

8.5

_

N

25

8

107

62

-

202

30

12

107

07

■-

236

no .p-
ON
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Table 9. 29a

Inversion Duration by Wind Direction and Season

Winnipeg C.B.C. Tower Oct. 1969- Dec. 1971

Season

Wind
Direction

35'-200' Layer

Wint. Spr. Sum. Aut. All

35'-610' Layer

Wint. Spr. Sum. Aut. All
Yr.

N 8.6 5.5 6.1+ 6.3 6.1+ 6.1+ 6.7 6.6 1+.5 6.0
NE 7J 6.7 5.1; 7.1+ 6.5 6.9 7.3 7.9 9.5 7.7

E 6.2 6.7 7.2 6.3 6.6 9.5 7.5 7.0 6.7 7.6
SE 5.9 8.8 5.6 8.6 7.1 11.8 8.9 6v0 8.3 8.5

S 11 .1 11.6 9.8 10.5 10.8 20.0 11.1 9.6 10.7 13.2
sw 10.8 9.3 9.1 8.9 9.6 11+.0 11.0 7.9 1 0.1+ 11.0
w 8.1+ 8.0 7.9 6.5 7.7 10.3 8.6 8.9 9.1 9.h

NW 7.0 9.h 5.5 8.1 7.5 11.3 8.5 6.1 6.3 8.7
All 8.5 8.1 7.3 7.6 7.5 12.2 9.2 7.6 8.5 9.5

Table 9. 29b

Inversion Frequency by Wind Direction and Season

Winnipeg C.B.C. Tower Oct. 1969- Dec 1971

35'-200' Layer 35 ' -810' layer

Season Wint. Spr. Sum. Aut. All Wint. Spr. Sum. Aut. All

Wind Yr. Yr.

Direction
N 1+9 63 39 5U 200 23 19 22 23 86

NE 13 33 21 10 77 17 23 18 12 70
E 19 29 21 20 89 16 2h 22 11; 76

SE 35 21 27 28 111 26 22 35 31 111;
S 1+6 U5 38 39 168 U3 1+3 35 32 153

SW 53 33 31 U5 162 50 51 37 U6 181;
w 68 25 29 1+7 169 56 21 2h U5 11+6

NW 67 3h 28 Uh 173 5U 39 20 33 1 i;6
All 350 282 231; 287 1153 285 21+2 213 236 976



2l*8
Table 9. 30a

Inversion Duration by Wind Speed and Season

Winnipeg C.B.C. Tower Oct. 1969- Dec. 1971

35'-200' Layer 35'-810' Layer

Season Wint. Spr. Sum. Aut. All Wint. Spr. Sum. Aut. All
Yr. Yr.

Wind
Speed M.P.H.

0-1 1.3 3.0* 1.0* 1.6 1 .6 1. 0* 1 . 0* 3.0* 1 .7
2 2.0 1 .0* 2o7 5.3* 2.8 l*.o* 2.0* 3.0

3—1+ 9.5 7.0 9.3 5.9 8.2 18.7* 6.3 9.2 3.1* 8.3
>l*-9 9.1 9.2 8.8 9.1 9.0 9.5 10.8 9.3 7.0 9.2
>9-13 9.8 9.5 6.7 7.7 8.5 15.9 9.1* 8.5 10.3 11.2

>13-17 8.3 606 6.9 6.3 7.1 16.5 10.1 7.7 8.3 10.6
>1 7-21 6.7 1+. 2 3.5 5.6 5.1* 11.5 8.2 7.1* 7.9 9.0
>21 -25 1.6 7.8 1.3 2.0* 3.1* 9.1 5.1 6.6 10.0 8.1
>25-29 1.3* 1 .3* 1.0* 2.0 1.5 6.1 8o7 3.5 8.1 6„1*
>29-31* 3.0* 1 .0* 1.7 6.3 9.0 1*.0 9.1* 6.9
>3i*-39 3.3* 11*. 0* 1 .0* 2.0* 3.6

= Frequency < 3

Table 9.30b

Inversion Frequency by Wind Speed and Season

Winnipeg C.B.C. Tower Oct. 1969- Dec. 1971

35'-200' Layer 35'-810' Layer

Season Wint. Spr. Sum. Aut. All
Yr.

Wint. Spr. Sum. Aut . AI:
Yr

Wind

Speed M.P.H.
0-1 06 03 03 07 19 01 01 01 03

2 01* 02 06 03 17 01 01 02
3-1* 15 11 11 09 1*6 03 06 05 05 19

>l*-9 101 111* 101* 131* 1*53 1*1* 111* 30 38 156
>9-13 120 71* 68 71 333 60 51 51 56 218

>13-17 56 1*7 21* 38 165 57 65 55 58 235
>1 7-21 33 19 11 18 81 53 37 37 32 159

>21-25 11 07 01* 03 25 30 21 11* 28 93
>25-29 03 03 03 01* 13 20 11 12 09 52
>29-31* 01 02 03 13 06 06 05 33
>31*-3 9 03 01 02 03 09



Table9.11a

InversionDurationbyCloudObscurityandSeason,WinnipegC.B.C.TowerOct.1969-Dec.1971
Cloud Obscurity inTenths

35'-200'Layer
WinterSpringSummerAutumnAllYear

35'-810'Layer
WinterSpringSummerAutumnAllYear

0-1/2

11.2

12.U

10.14.

10.9

11.3

12.3

114.3

9.6

10.9

11.9

>1/2-2.0

9.8

11.1

9.0

10.7

10.0

114..6

10.1

8.3

10.8

10.0

>2.0-l|.0

9.h

10.1

8.2

11.5

9.9

20.2

114.9

8.1

12.3

13.8

>h.0-6.0

10.6

7.9

7.0

7.9

8.5

15.2

10.0

8.3

11.k

11.3

>6.0-8.0

5.2

k.3

6.1

6.3

5.8

11.7

6.8

7.6

6.3

7.7

9.0

6.0

3.b

I4..6

3.1

lj-.O

9.1

3.8

5.3

U.o

5.1;

10.0

2.8

2.8

2.8

3.h

3.0

U.7

2.5

3.1

3.3

3.U

Table9.31b

InversionFrequencybyCloudObscurityandSeason,WinnipegC.B.C.TowerOct.1969-Dec.1971
Cloud

35

'-200'
Layer

35'-810'
Layer

Obscurity
inTenths

Winter

Spring

Slimmer

Autumn

AllYear

Winter

SoringSummer
Autumn

AllYear

0-1/2

bk

h2

26

27

1"39

26

3627

29

118

>1/2-2.0

59

32

55

39

185

3b

3257

32

155

>2.0—14..0

39

28

b2

53

162

38

2636

b3

1li3

>h.0-6.0

32

2b

2b

39

119

22

1025

31

88

>6.0-8.0

16

15

bO

bs

117

18

152b

39

96

8.0

12

07

18

32

69

10

0619

18

53

10.0

29

1|1

25

51

H4.6

3b

3321

bh

132

ro ■P" vo



Table9.32

PercentFrequencyofInversionsbyDurationandCloudObscurity,WinnipegC.B.C.TowerOct.1969-Dec.1971 35'-200'LayerWinter InversionDurationinHours
Cloud

<2

2

3-U

5-6

7-8

9-10

11-12

13-1U

15-16

17-20

21-2U

25-36

37-U8

>U8

No.of

Obscurity

Obs.

inTenths <t

15.9

9.1

6.8

-

2.3

11.u

6.8

6.8

13.6

20.5

U.5

2.3

-

uu

>|-2

15.0

5.0

16.7

8.3

6.7

5-0

6.7

6.7

3.3

20.0

5.0

1 .7

-

60

>2-1;

10.3

7.7

10.3

10.3

10.3

7.7

10.3

12.8

10.3

7.7

—

2.6

-

39

>U-6

15.6

9.U

12.5

9.U

6.3

15.6

6.3

-

6.3

3.1

-

9.U

6.3

32

>6-8

25.0

12.5

18.8

25.0

-

-

6.3

12.5

-

-

-

-

-

16

>8-9

16.7

8.3

25.0

25.0

16.7

-

-

-

-

-

-

8.3

-

12

>9

U1.U

27.6

13.8

10.3

-

3.U

-

3.U

-

-

-

-

-

29

35'-
■200'Layer

Spring

InversionDuration;
inHours

Cloud

<2

2

3-U

5-6

7-8

9-10

11-12

13—1U

15-16

17-20

21-2U

25-36

37-U8

>U8

No.of

Obscurity

Obs.

inTenths <2

2.U

U.8

U.8

U.8

U.8

1U-3

19.0

7.1

21.U

1U-3

-

-

2.U

-

U2

H-2

9,U

-

3.1

3.1

9,U

6.3

31.3

21.9

6.3

6.3

3.1

-

-

-

32

>2-1;

17.9

7.1

3.6

3.6

3.6

10.7

25.0

17.9

-

7.1

-

-

3.6

-

28

>1;—6

20.0

U.o

U.O

16.0

20.0

U.O

U.o

12.0

16.0

-

-

-

-

-

25

>6-8

35-3

5.9

3.5

11.8

-

11.8

11.8

-

-

-

-

-

-

-

17

>8-9

28.6

28.6

-

U2.9

-

-

-

-

-

—

-

-

-

-

7

>9

59.1

13.6

6.8

9.1

U.5

2.3

2.3

2.3

-

-

-

-

-

-

UU

ro V-Tl
O



Table9.32ctd.

PercentFrequencyofInversionsbyDurationandCloudObscurity,WinnipegC.B.C.TowerOct.1969-Dec.1971 35'-200'LayerSummer InversionDurationinHours
Cloud

<2

2

3-1+

5-6

7-8

9-10

11-12

13-11+

15-16

17-20

21-21;

25-36

37—1+8

>1+8

O

•

O

H3

Obscurity

Obs.

inTenths <i

-

-

-

3.2

6.5

32.3

51;.8

3.2

-

-

31

>i-2

6.9

3.U

6.9

5.2

6.9

13.8

53.1+

3-1+

-

-

58

>2-h

7.0

1+.7

11+.0

2.3

9.3

25.6

30.2

1+.7

2.3

_

1+3

>U—6

15.U

3.8

15.1+

11.5

15.1+

3.8

30.8

3.8

-

-

26

>6-8

20.0

15.0

7.5

12.5

10.0

12.5

15.0

5.0

2.5

-

1+0

>8-9

33.3

5.6

22.2

11.1

5.6

16.7

5.6

-

-

-

18

>9

52.0

16.0

12.0

l+.o

8.0

3.0

-

-

-

-

25

35

1

ro

O

O

Layer

Autumn

Inversion
DurationinHours

Cloud

<2

2

3-1+

5-6

7-8

9-10

11-12

13-11+

15-16

17-20

21-21;

25-36

37-1+8

>1+8

No.of

Obscurity

Obs.

inTenths £i

111.8

-

-

11.1

-

7.1;

18.5

11;.8

29.6

3.7

-

-

-

-

27

>1-2

17.9

5.1

10.3

-

-

2.6

10.3

23.1

23.1

5.1

-

-

2.6

-

39

>2-1;

1.9

5.7

7.5

11.3

9.h

11.3

9-1;

20.8

9.b

9ok

-

1.9

—

1.9

53

>1;—6

20.0

7.5

15.0

7.5

2.5

15.0

10.0

15.0

2.5

-

2.5

-

2.5

-

kO

>6-8

23.1i

6.1+

25.5

6.1;

6.1;

12.8

-

10.6

1+.3

li.3

-

-

-

-

1+7

>8-9

62.5

3.1

15.6

6.3

—

6.3

-

3.1

-

3.1

-

-

-

-

32

>9

53.7

11.1

11.1

9.3

3.7

1 .9

5.6

1.9

-

-

-

-

-

-

5U



Table9.32ctd.

PercentFrequencyofInversionsbyDurationand.CloudObscurity,WinnipegC.B.C.TowerOct.1969-Dec.1971 35'-200'LayerAllYear InversionDurationinHours
Cloud

<2

2

3-h

5-6

7-8

9-10

11-12

13—1U

15-16

17-20

23-2U

25-3637-U8
>hQ

No.of

Obscurity

Obs.

inTenths £2

8.3

h.2

3.5

h.2

3.5

16.0

22.9

7.6

16.0

11.1

1.U

0.7

ilUi

H-2

12.2

3=7

10.0

ii.e

5.8

l.h

25.9

11.6

6.9

8.5

2.1

0.5

189

>2-h

8.0

6.1

9.2

l.h

8.6

1U.1

17.8

1U.1

6.1

6.1

1 .2

0.6

163

>k-6

17.9

6.5

12.2

10.6

9.8

10.6

12.2

8.1

5.7

0.8

0.8

2.h

123

>6-8

2h.2

10„0

13.3

11.7

5.8

10.8

7.5

5.8

h.2

1.7

-

120

>8-9

U3.5

7.2

17.U

1U.5

h.3

7.2

1.U

1.U

-

1 ,h

-

1 .h

69

>9

52.6

15.8

10.5

8.6

3.9

3.3

2.6

2.0

-

-

-

0.7

152

ro VJ1 ro



Table9.33a

InversionDurationbyHourlyPressureChangeinMillibarsandSeason,WinnipegC.B.C.TowerOct.1969-Dec.1971 Pressure35'-200'Layer35'-810'Layer Changemb.WinterSpringSummerAutumnAllYearWinterSpringSummerAutumnAllYear 0-1A10.116.19.110.39.815.212.39.79.811.1*
>1/1;-1/210.011.58.310.710.117.111.58.311.111.9 >1/2-3/1;11;.57.1;6.38.910.011.88.86.611.810.2 >3/1;—1.09.612.8U.86.1;8.611;.79.25.011.211.0 >1.09.7li.O-3.06,710.05.0U.O6.87.3 Table9.33b

InversionFrequencybyHourlyPressureChangeinMillibarsandSeason,WinnipegC.B.C.TowerOct.1969-Dec.1971 Pressure35'-200'Layer35'-810'Layer Changemb. 0-1/1;

76

73

111

108

368

61

66

92

93

312

>lA-1/2

71

52

62

75

260

58

1*5

67

68

238

>1/2-3/1;

20

12

13

16

61

19

10

10

13

52

>3A-1.0

18

06

06

09

39

12

09

05

10

36

>1.0

03

02

-

01

06

03

01

01

oU

09

ro Vn

uj



Table9.3k

AverageSeaLevelPressurebyInversionDurationandSeason WinnipegC.B.C.Tower,Oct.1969-Dec.1971
Inversion Duration

35'-200'
Layer

35'-810'
Layer

inHours

Winter

Spring

Summer

Autumn

Winter

Spring

Summer

Autumn

>2

1019.8

1011.7

1009.9

1011.7

1016c9

1011;.6

1007.1

1015.6

2

1018.6

1009.9

1010.1

10II4..O

1015.6

1009.5

1008.2

1006.9

3-1;

1019.0

1012.9

1009.7

1011;.8

1020.1;

1013.7

1010.1;

1016.1

5-6

1018.6

1012.9

1010.1

1011;.9

1015.9

1017.9

1013.8

1016.1

7-8

1022.3

1017.1

1010.7

1015.7

1018.1

1011.1;

1008.0

1011.7

9-10

1017.9

1017.0

1011.9

1015.2

1018.1;

1017.7

1012.5

1015.3

11-12

1019.7

1015.0

1013.3

1013.9

1011;.6

1016.2

1013.1

1017.9

13-1U

1021.9

1017.1

1012.0

1011;.9

1016.9

1016.1

1013.7

1012.3

15-16

1017.8

1020.3

1010.1

1015.3

1018.8

1017.6

1016.1;

1013.9

17-20

1025.6

1026.1

-

1011;.7

1018.1;

1025.7

1011;.7

21-214-

1025.8

1015.5

-

1011;.7

1018.8

1030.1;

_

_

2U-36

IOII4.9

-

-

1018.0

1018.3

1011;.7

_

_

36-24.8

1013.24.
1027.7

-

1011;.9

1021;.8

—

_

1020.1;

>li8

■F

-

-

1021;.7

-

-

-

1015.2

rv> VA ■pr-
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Table 9.35

Diurnal and Seasonal Distributions of Brief Inversions

% Frequency of Inversions by Period and Season

35''-200' Layer 35' -810' Layer

PERIOD 1 hour <3r less PERIOD

SEASON 5-10 11-16 17-22 2 3-Ol; All 5-10 11-16 1 7-22 2 3-0l| All

Spring 35 35 13 Uo 21 50 33 07 23 16-.0
Summer 62 58 08 20 15 65 80 11 12 16.0
Autumn Bb U6 1U bo 27 53 31 10 30 20.6
Winter 1|0 18 11 22 20 27 2ii 1U 09 17.2

All bs 30 11 30 21 1|3 31 10 18 17.3

35!' -200' Layer 35'-810' Layer

PERIOD 2 Hours or less PERIOD
SEASON 5-10 11-16 1 7-22 2 3-Oli All 5-10 11-16 1 7-22 2 3-0l| All

Spring 65 52 39 51 30 69 bb 13 27 23. b
Summer 77 67 12 35 21 88 80 13 25 21 .9
Autumn 76 50 16 Uh 3li 67 Bb 16 36 28.7
Winter 50 28 19 23 30 b2 29 22 15 25.U
All 62 bo 16 111: 29 60 39 16 26 2l|.8

35''-200' Layer 35 '-3 10' Layer

PERIOD b hours or less PERIOD

SEASON 5-10 11-16 17-22 2 3-0l| All 5-10 11-16 17-22 ;2 3-OU All

Spring 80 55 b2 70 36 88 bb 19 1|2 32.!
Summer 92 85 18 61 33 79 80 17 52 31 .<
Autumn 93 58 2b 72 1|6 100 69 20 53 39.'
Winter 71 38 31 3b b3 65 Uo 27 28 36.'
All 81 b9 23 62 bO 83 b9 21 bb 35. (



Table9.36

%FrequencyofShortInversionsbyCloudObscurityandSeason
<1Hour

<2Hours

<itHours

SEASON

SEASON

SEASON

Cloud Obscurity 0-|1-2

Sor.Sum.Aut.Wint.AllSpr.Sum.Aut.Wint.AllSpr.Sum.Aut.WintAll
35'- 200' Layer

2-lt k-6 6-8
o

10

2 .it 9.h 17.9 20.0 35.3 28.6 59.1

6.9 7.0 I5.it 20.0 33.3 52.0

1it.8 17.9 1.9 20.0 23.lt 62.5 53.7

15.9 15.0 10.3 15.6 25.0 16.7 it1.it

8.3 12.2 8.0 17.9 2lt.2 lt3.5 52.6

7.7 9.it 25.0 2lt.O 39.2 57.2 72.7

10.3 11.7 19.2 35.0 38.9 68.0

lit.8 23.0 7.6 27.5 30.2 65.6 61t.8

25.0 20.0 18.0 25.0 37.5 25.0 69.0

12.5 15.9 lit.1 2it.it 3it.2 50.7 68.2

12.0 12.5 28.6 28.0 62.7 57.2 79.5

17.2 25.7 3i.6 lt2.5 61.1 80.0

lit.8 33.3 15.1 it2.5 55.7 81.2 75.9

31.8 36.7 28.3 37.5 56.3 5o.o 82.8

16.0 26.0 23.3 36.6 52.5 68.1 78.7

All

lit.6

15.8

27.it

18.5

21.0

31.8

22.it

33.6

28.8

29.0

38.0

32.it

it6.3

lt2.2

ItO.O

o-l

13.5

5.9

6.9

7.7

8.8

13.5

8.8

17.2

11.5

12.8

18.9

11.7

2it.1

30.7

20c6

1-2

9.it

16.7

18.8

17.1

15.7

12.5

20.0

18.8

20.0

18.2

15.6

23.3

21.9

28,6

22.2

2-it

7.it

13.5

9.3

5.1

9.0

7.it

18.9

lit.O

10.2

13.1

lit.8

27.0

21.0

17.9

20.5

it—6

-

7.7

6.3

13.6

7.8

10.0

11.5

12.6

18,1

13.it

10.0

23.0

12.6

31.7

20.1

6-8

13.3

16.7

17.9

16.7

16.7

20.0

20.9

30.7

27.8

26.1

ItO.O

20.9

it6.1

38.9

37.6

9

50.0

31.6

33.3

-

29.1

50.0

31.6

50.0

30.0

ItO.O

87.5

63.2

72.1

30.0

63.3

10

It1.2

28.6

lt7.7

38.2

lt0.6

61.8

lt7.6

59.1

58.8

57.9

82.it

76.2

81.8

61.7

75.9

All

18.it

15.8

20.3

15.8

17.6

2it.5

20.8

28.7

25.0

2lt.8

35.5

30.3

39.7

3it.2

35.0

35'- FfO7 Layer- Percentageswerecalculatedasfollows:100x(Numberofoccurrencesofinversions£xhoursforthatseason andcloudobscurity)/totalnumberofoccurrencesofallinversionsforthatseasonandcloudobscurity



Table9.37

%FrequencyofShortInversionsbyWindDirectionandSeason
<1Hour

<2Hours

<1*Hours

SEASON

SEASON

SEASON

Wind Direction
WintoSpraSum.Aut.AllWint.Spr.Sum.Aut.AllWint.Spr.Sum.Aut.All

200' Layer

N

NE

E

SE

S

sw

w

NW

35'- 810' Layer
All

N

NE

E

SE

S

SW

w

NW

All

20.0 28.6 21.1 28.6 19.2 22.1 25.7 29.2 35.3 25.0 26.9 2.2 12.0 12.5 21.1*

37.3 30.6 27.6 13.0 2.2 12.1 17.2 16.7

20.021.1
32.0 8.7 20.0 8.0 6.5 16.7 27.1* 22.0

15.6 23.8 22.7 20.6 2.3 10.0 10.3 25.0 15.1 16.9 5.3 13.6 26.8 2.1* 16.7 16.0 30.0

1*5-6 10.0 38.1 114.-3 21*.1* 31.9 31*.1 27.1* 39.1 8.3
21.k 12.9 8.8 13.3 31.1 21*.2

29.1 25.9 27.5 20.0 1 .1 17.5 22.0 25.8 20.9 25.5 11*.1 19.5 19.5 1*.8 11*.5 19.6 23.3

21*.0 35.7 1*7.1* 1*8.6 25.0 35.3 35.7 29.6 1*5.9 1*7.1 1*3.8 1*2.3 2.2 18.0 17.9 30.0

1*7.7 38.9 1*3.8 21.7 2.2 18.2 31*.1* 19.5 29.5 1*0.0 17.1* 36.0 8.0 •'6.5 25.0 21.7 36.6

2i*.7 33.3 22.7 26.5 2.3 13.3 27.5 28.5

1*9.1 30.3 38.1 11*.3 7.5 28.8 1*6.8 38.6

29.2 15.8 18.1 31*.1 2.1* 16.7 20.0 35.0

56.5 16.6 35c7 16.1 11.7 21*J* 37.8 33.3

36.3 35.8 38.5 29.2 2.8 22.5 37.0 32.0

21.1*33.628.6
38.6 21*.0 32.5 26.0 5.1*

21.2 21*.9 33.3

17.216.016.020.317.325.1*23.1*21.928.721*.8
38.052.31*0.356.11*6.7 50.01*1*.51*2.81*0.01*1*.1* 57.91*1*.827.257.11*6.2 57.226.038.339.31*1.7 23.1*6.51*.620.013.6 38.530.320.01*1*.1*35.0 1*5.61*1*.737.857.h1*7.1* 1*5.730.650.01*7.71*3.8 1*2.635.932.31*7.839.1* 50.11*1*.01*1.572.91*8.8 58.93l*.836.933.31*0.9 56.31*0.01*0.850.21*5.9 53.821*.039.025.835.8 8.710.89.711*.610.8 28.035.1*22.333.330.1 30.1*39.121*.01*8.936.3 1*1*.61*3.91*0.01*8.51*1*.6 36.132.831.639.735-0

no VJl -J



Table9.38

PercentFrequencyofInversions>8,12,16,2l|HoursbyWindDirectionandSeasonforthe35'-200'Layer WinnipegC.B.C.TowerOct.1969-Dec.1971
%Inversions>8Hours%Inversions>12Hours

Wind

WINT.

SHI,

STJMo

AUTc

ALLYR.

WINT.

SPR.SUM.AUT.
ALLYR.

Direction N

i|2.0

35.8

U9.it

26.ii

39.1

26.0

9.0

17.6

11.6

NE

35.7

U1.7

28.5

50.0

38.2

1ii.3

2.8

10.0

il.9

E

26.it

i|1.7

it5.ii

38.1

39.6

21.1

2i|.19.123.8
19.8

SE

25.7

60.8

29.3

53.6

ii0.1

17.1

21.72.939.ii
19.2

S

57.ii

71.6

81.5

62.6

68.3

36.1

39.011
.735.1

30.8

sw

52.7

1|8.6

80.0

51.1

57.0

ii8.0

27.33.337.7
32.6

w

1|2.7

51.6

62.0

33.9

il5.2

29.5

3it.it3.it23.3
2ii.3

NW

30.0

111.7

32.1

38.7

35.0

21.it

33.3

22.8

21.0

All

liO.9

1|8.6

52.8

ii2.5

i+5.8

28.8

22.83.527.1
21.0

%Inversions
>16Hours

%Inversions>2i|Hours

Wind

WINT.

SPR.

SUM.

AUT.

AllYR.

WINT.

SPR.SUM.AUT.
ALLYR.

Direction N

iJU.o

1.5

-

-

3.2

il.O

-

-

0.8

NE

1U.3

-

-

10.0•
3.7

-

-

=

-

E

10C5

-

-

9.5

il.il

-

-

-

-

SE

11.u

-

-

3.6

U-2

-

-

-

-

S

23.3

10.8

-

10.1

11.i|

U-2

-

2.5

1.7

SW

26.9

12.1

-

6.6

13.2

5.7

3.0

2.2

3.2

W

16.2

10.3

-

6.3

9.9

ii.ii

-

2.1

2.3

NW

11.ii

11.1

-

6.9

8.6

-

2.8

it.6

1.8

All

16.7

5.7

-

5.8

7.5

2.9

0.7

1.7

1.ii

ro
vn. co



Table9.39

tfercentFrequencyofInversions>8,12,16,2lj,HoursbyWindDirectionandSeasonforthe35'-810'Layer WinnipegC.B.C.TowerOct.1969-Dec.1971
%Inversions>8Hours%Inversions>12Hours

WindWINT.SER.SUM.AUT.ALLIR.WINT.SER.SUM.APT.ALLJR. Direction N

20.9

36.0

li7.7

21.6

36.5

16.7

12.0

1.5

13.0

8.0

NE

23.6

52.2

52.8

67.7

li7c9

17.7

8.7

26.li

33.3

19.7

E

31.5

lj.8.0

36.3

28.5

37.7

25.2

12.0

9.1

21.li

15.6

SE

k2.h

60.0

lii-5

1li.6

U5.5

38.li

2li.O

li.9

32.3

22.7

S

65.2

71.7

75.6

61.7

70.2

51i.3

2li.O

12.2

liiJ

3li.8

SW

58.0

h9.b

61.2

57.7

58.7

1+6.0

33.li

5.6

37.7

3U.7

W

51.8

56.5

76.0

33.2

53.7

Ii1.1

39.1

20.0

15.5

32„2

NW

39.U

k3.9

iiO.O

33.2

39.5

32.2

29.3

-

21.2

2U.8

ALL

k6.b

52.8

51i.3

li7.9

50.2

37.8

2li.3

8.2

31.9

25.5

%Inversions>
16Hours

%Inversions>2l+Hours

Wind

WINT.

SIR.

SIM.

AUT.

ALLJR.

WINT.

SER.

SUM.

AUT.

ALLIB

Direction N

12.5

li.O

-

-

2.9

li .2

_

0.7

HE

17.7

-

-

16.7

7.0

5.9

—

_

_

1 .li

E

18.9

li.O

-

1li.3••

7.8

12.6

_

_

2.6

SE

38.U

li.O

-

-

8.9

11.5

li.O

_

_

3.2

S

h3'b

li.li

-

8.8

15.0

21.7

li.li

—

—

7.2

SW

i|2.0

10.5

-

8.9

16.8

16.0

2.1

—

2.2

5.6

W

17.9

17.1i

-

8.8

12.1

3.6

—

_

li.li

2.7

NW

19.7

7o3

-

-

9.5

9.0

2.1+

-

-

li.1

ALL

27.8

6.7

a

6.3

10.6

11.0

2.0

_

1 .2

3.7

ro vn vo



Table9.1+0

PercentFrequencyofInversions>8,12,16,21+HoursbyCloudObscurityandSeasonforthe35'-200'layer WinnipegC.B.C.TowerOct.1969-Dec.197?
%Inversions>8Hours%Inversions>12Hours

Cloud

WINT.

SPR.

SUM.

AUT.

ALLYR.

WINT.

SPR.

SUM.

AUT.

ALLYR.

Obscurity o-l

65.9

78.5

90.3

71+.0

76.1+

1+7-7

U5.2

3.2

1+8.1

37.5

i-2

1+8.1+

75.2

70.6

66.8

63-1+

36.7

37.6

3.1+

53.9

30.1

2-1+

51.It

6J+.3

62.8

6U.1

60.6

33.k

28.6

7.0

1+3.h

28.7

b-6

h7.0

36.0

38.1+

U7.5

1+3.0

25.1

28.0

3.8

22.5

20.2

6-8

18.8

23.6

35.0

32.0

30.0

12.5

7.5

19.2

11.7

9

8.3

22.3

12.5

12.8

8.3

6.2

1+.2

10

6.8

6.9

8.0

11.3

8.6

3.h

2.3

3.8

2.7

ALL

h2.7

1+3.7

52.2

1+2.5

1+5.7

29.1+

21+.1

1+.1

27.1

21.1

%Inversions
>16

Hours

%Inversions
>21+Hours

Cloud

WINT.

SPR.

SUM.

AUT.

ALLYR.

WINT.

SHI0

SUM.

AUT.

ALLYR.

Obscurity o-l

27.3

16.7

3.7

13.9

2.3

2.it

1 -1+

1-2

26.7

9.h

7.7

1.1.6

1.7

2.6

1 .0

2-h

10.3

10.7

13.2

8.5

2.6

3.6

3.8

2.1+

h-6

18.8

5.0

6.1+

15.7

2.5

1+.8

6-8

h.3

1.7

9

8.3

3.1

2.8

8.3

1.1+

10

'

1.9

0.7

1.9

0.7

ALL

16.9

6.7

5.8

7.1

3.9

1 .0

1.7

1.6

rv>
On

O



Table9.1*1

PercentFrequencyofInversions>8,12,16,21;,Hours,byCloudObscurityandSeasonforthe35'-8lO'Layer WinnipegC.B.C.TowerOct.1969-Dec.1971
%Inversions>8Honrs%Inversions>12Hours

Cloud

WINT.

SIR.

SUMo

AUT.

AllYR.

WINT.

SFR0

SUM.

AUT.

ALLYR

Obscurity o-|

i*2„1

72.9

79o5

68.9

67.5

30.6

1*5o9

11.8

51.7

35-0

1-2

57.2

68.7

65.0

71.9

65.3

1*2.9

28.1

10.0

62.5

31.1*

2-1*

71.9

66.6

67.5

67.0

67.8

66.7

37.0

10.8

1*3.7

39.7

k-6

58.8

60.0

57.7

72.0

63.3

1*9.8

30.0

11.5

1*3.8

3l*.l*

6-8

1*0.1

33.3

1*5.8

30.9

36.5

31*.5

13.3

8.3

15.5

16.7

9

30.0

12.5

2G.k

11.2

20.0

30.0

12.5

10.6

5.6

12.7

10

17.5

2.9

13.7

9.8

8.7

1*.6

3.8

ALL

1*7.9

U9.0

55.2

1*8.0

50.2

39.2

25.7

9.5

32.0

26.2

%Inversions>16Hours

Inversions>21*Hours

Cloud

wint.

spr.

sum.

aut.

allyr.

wint.

spr.

sum.aut.
allyr

jscurity o-|

19.1

8.1

13.8

9.6

15.3

2.7

l*.o

1-2

31.5

9.1*

6.3

10.0

17.2

3.7

2-1*

1*6.2

11.1

9.3

17.1

23.1

11.1

1*.6

9.6

l*-6

1*0.8

10.0

9.1*

1l*.l*

18.1

3.1

5.5

6-8

11.2

2.6

3.1

5.6

1 .0

9

20.0

3.6

10

5.8

2.3

2.3

2.9

0.8

all

26.7

6.1

6.3

9.2

13.6

2.1*

1 .2

l*.o
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Table 9.U2

Relationship of the Six Variables to the Air Pollution Problem

Variable Relationship

Duration of Inversion

Wind Speed

Temperature

Pressure

Sky Obscurity

Inversion Intensity

length important in the accumulation
of pollutants

influences mixing and dilution of air
pollutants

cold temperatures result in increased
heating and hence increased pollution

high pressures generally result in
incresed stability

influences radiation balance and stability

Stronly related to inversion duration
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Figure9.2
Fig9.ALINKAGETREEGROUPINGOFWINTER35-200'INVERSIONS,WINNIPEGCBCTOWER1969-1971
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Figure9.3
Fig.9.3LINKAGETREEGROUPINGOFWINTER35-810'INVERSIONS,WINNIPEGCBCTOWER1969-1971



Figure9.h
Fit9.k-LINKAGETREEGROUPINGOFSUMMER35-200'INVERSIONS,WINNIPEGCBCTOWER1969-1971

ro

ON vn.

PERCENTAGELOSSOFDETAILWITHGROUPING
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Figure9.5
Fig.9.5LINKAGETREEGROUPINGOFSUMMER35-810'INVERSIONS,WINNIPEGCBCTOWER1969-1971



Table9.1x3

Resultsof6VariableClusterAnalysisforthe35'-200'Lay
WINTER

CLUSTERSIZEVARIABLESACTIVEINCLUSTERING NUMBER

Inv.Inv.WindAvg.Avg.Rres. Durn.Int.SpeedObs.Temp. Avg.

1

7

28.1

-29.k

13.5

2.3

21.b

1016.2

2

7

19.6

-38.8

7.9

0.8

-25.it

1030.0

3

16

1U.l

-2it.5

10.7

3.it

2.5

1017.6

it

31

1U.9

-26.0

9.6

1 .7

-12.9

1026.1

5
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5.7

-5.7

11.9

7.7

lit.5

1022.5

6
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3.9

—U.6

12.3

7.5

19.7

1005.1

7

8

15.6

-39.7

9.8

1.7

-0.8

1026.7

8

it

16.8

-53.1

9.1

1.5

13.5

1011.6

9

2b

5.7

-5.9
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3.1

0.6

1012c5

10

30

6.1

-5.1

15.0

1.7

-11.6

1023.3

11
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6.3

-18.8

9.it

6.6

lit.2
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12
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U.o

-8.5

7.2

it.3

-0.1

1025.0

13

lit

3.U

-3.9

5.3

2.0

-15.3

1031.8

ALL

230
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Table9°k3Continued
STATISTICSONPASSIVEVARIABLES

Inv.Inv. Max„Mia.
Wind Speed Max.

Wind Speed Min.

Wind Dirn. Avg.

Max. Obs.

Min. Obs.

Avg. Ht.

Max. Temp.

-72.5-1.8
21.3

8.8

5o8

6.0

0.0

2.2

30.1;

-69.0-3.3
11.9

3.1;

5.2

3.1;

0.1

2.3

-11;.9

-k6.1-3.0
15.8

6.1

5.2

7.5

0.1;

3.0

9.k

-JU8.5-3.8
1U.1

5.1;

5.7

6.1

0.1■

3.2

-5.7

-12.3-2.2
iluli

9o3

5.9

9.1

6.0

2.5

17.0

-8.3-1.8
1U.6

10.1;

5.7

8.5

6.1;

10.8

20.6

-67.1-8.3
13.7

5.7

6.1;

5.7

0.0

13.8

8.1;

-86.5-6.5
1208

li.3

5.6

5.o

0.0

k.O

21.5

-10.6-2.0
15.7

10.1a

5.6

k.k

2.6

12.1

2.7

-11.2-1.1
17.6

12.6

6.8

3.0

0.9

29.U

-9.h

-35.8-5.6
12.2

6.6'"

6.6

9.2

3.7

3.2

17.1

—13.9-3.2

8.8

5.U

5.6

5.9

3.0

8.7

2.3

-7.7-1.3

6.5

U.o

5.8

2.9

1.6

21.1

-13.9

-26.8-2.8
13.9

7.9

5.9

6.0

2.1;

9.1

k.9

rv>
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Table9.)Ji

Resultsof6VariableClusterAnalysisforthe33'-8lO'Layer,WinnipegC.B.C.TowerOct.1969-Dec.1971 WINTER

CLUSTERSIZEVARIABLESACTIVEINCLUSTERINGWINDDIRECTIONBREAKDOWNBYCLUSTERS NUMBER

Inv. Durn.

Inv. Int.

Wind Speed Avg.

Avg. Obs.

AV£. Temp.

Pres.

N

NE

E

SE

S

SW

W

NW

1

3

60.7

-11.7

13.0

2.7

13.2

1018.lt

-

-

-

-

1

-

-

2

2

6

1*8.3

-10.1;

11.3

2.1

—lit.6

1028.6

-

-

1

-

1

1

1

2

3

9

33.8

-10.3

13.3

2.7

-1.7

1022.2

-

1

1

2

1

3

_

1
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23.8
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I
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3
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7
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3.6
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Table9.)|)|Continued
STATISTICSONPASSIVEVARIABLES

Inv.

Inv.

Wind

Wind

Wind

Max.

Min.

Max

Max.

Min.

Speed

Speed

Dirn.

Obs.

Obs.

Temp,

Max.

Min.

Avg.

-26.8

-0.2

23.it

It.9

7.3

It.7

0.3

27.0

-22.2

-0.7

23.8

3.1

6.8

7.0

0.0

-0.3

-19.8

-0.7

26.2

3.0

3.2

9.It

0.1

8.It

-20.6

-0.9

30.0

8.6

6.2

10.0

1 .2

2lt.lt

-13.1

-1.0

18.1

lt.lt

6.3

7.9

0.1

-7.1

-17*0

-2.0

21.h

9.7

6.2

7.9

0.3

9.7

-18.li

-1.1

2lt.7

9.6

6.6

9.it

1 .6

2k.1

-6.2

-0.9

2It.2

17.0

7.9

1 .7

0.6

-16.2

-It.9

-0.8

28.1

22.9

6.6

7.3

It.9

29.6

-It.7
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16.3

9.6
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6.3
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-1.6

2lt.3
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1 .1

-It.3
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8.3

16.7

-6.1

-1.7

29.6

2lt.3

it.8

7.3

3.3

12.1

-1.8

-0.9

11t.7

13.0

it.8

9.0

8.2

10.2

-1.3

-0.3

7.1

It.7

3.9

It.8

3.9
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ro
—o

o



Table9.lit

Resultsof6VariableClusterAnalysisforthe3g'-200'Layer,WinnipegC.B.C.TowerOct.1969-Dec.1971 SUMMER

CLUSTERSIZEVARIABLESACTIVEINCLUSTERINGWINDDIRECTIONBREAKDOWNBYCLUSTERS NUMBER

Inv. Durn.

Inv. Int.

Wind Speed Avg.

Avg. Obs.

Av6V Temp.

Pres.

N

NE

E

SE

S

SW

w

NW

1

12

10.3

-10.1;

13.5

5.0

73.1

1004.7

-

1

1

2

6

2

—

—

2

28

10.9

-21;.3

8.2

2.6

57.8

1012.8

3

1

4

2

3

10

2

3

3

25

11.3

-36.5

6.4

1 .7

51.9

1018.5

3

2

2

-

4

4

7

3

4

35

8.1

-1U.1;

7.3

5.2

65.1

1010.9

5

4

3

6

9

5

2

1

5

12

10.0

-30.1

8.6

1.8

67.8

1007.6

3

1

0

2

3

1

2

—

6

16

10.8

-14;.1

7.8

0.7

60.8

1013.0

1

-

2

1

4

5

3

—

7

24

2.6

-4.0

18.5

5o0

64.2

1005.6

3

2

1

6

2

4

4

2

8

21

7.1;

-11.6

10.0

4.3

51.3

1013.5

5

3

-

1

1

i

1

9

9

26

2.8

-2.9

8.8

8.2

60.6

1012.2

7

3

5

3

-

1

4

3

10

20

2.2

-4.5

5.8

8.4

70.0

1010.2

2

5

3

3

1

—

2

4

11

3

1 .0

-0.5

19.6

4.0

88.0

1003.9

J

-

12

Q

1 .0

-68.1

11.3

1.7

77.3

1013.1

1

_

_

_

_

1

1

All

225

7.2

-17.8

9.4

4.5

62.0

1011.3
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Table9°1;3Continued STATISTICSONPASSIVEVARIABLES
Inv. Max.

Inv. Min.

Wind Speed Max.

Wind Speed Min.

Wind Dirn. Avg0

Max. Obs.

Min. Obs.

Max.
Temp.

-26.6

-2.2

20.1

6.9

5.0

8.5

1 .7

81.3

-U8.0

-h.k

12.3

li.7

9.h

5.9

0.5

65.1;

-63.U

-7.1

9.6

2.5

5.7

k.h

0.3

61.0

-28.3

-3.5

11.5

3.5

It.6

7.5

2.9

70.5

-57.1

-5.2

12.5

h.9

1;.U

h.2

0.5

75.8

-68.8

-10.0

10.6

li.1

5.6

2.h

0.0

70.8

-5.8

-2.U

20.9

17.0

5.2

5.8

1;.3

65.2

-21.6

-3.0

10.0

6.6

5.5

7.8

1.9

55.3

-h.h

-1.8

10.1

7.5

h.2

9.0

7.3

61.8

-6.1;

-3.1;

7.1

lid;

U.8

8.9

8.0

70.7

-0.5

-o.5

19.6

19.6

1.5

U.o

h.o

88.0

-68.1

-68.1

11.3

113

5-8

1.7

1.7

77.3

-31.U

-h.9

12.5

6.1;

5.0

6.5

2.9

67.0

r\3
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All

Table9.56

of6VariableClusterAnalysisforthe35'-810'Layer,WinnipegC.B.C.TowerOct.1969-Dec.1971 SUMMER

VARIABLESACTIVEINCLUSTERINGWINDDIRECTIONBREAKDOWNBYCLUSTERS
Inv.

Inv.

Wind

Avg.

Avg.

Rres.

N

NE

E

SE

s

SW

W

NW

Rurn.

Int

•

Speed Avg.

Obs.

Temp.

16

9.5

-8.3

11.6

3.0

7C.5

1010.8

1

3

p

<_

2

_

2

5

1

32

11.0

-12.1

15.6

1.5

60.9

1012.1

-

_

r

5

9

10

3

2

16

9.9

-6.6

17.5

3.9

63.3

1005.1

1

1

1

1

2

7

2

_

ho

10.9

-8.0

9.5

2.3

52.7

1017.5

6

5

3

1

10

o

5

5

3k

5.5

-2.9

10.5

7.0

60.2

1013.9

3

7

7

5

2

5

3

5

21

6.0

-3.6

18.3

2.7

52.2

1012.1

3

2

1

1

—

2

5

7

28

3.7

-3.1

25.5

6.0

69.2

1005.7

R

1

3

15

5)

3

1

—

18

2.6

-2.1

1U-9

6.9

66.5

1005.5

1

1

3

5

5

2

1

2

1.0

-1.1

27.7

3.5

91.5

N/A

-

-

-

1

-

1

-

-

7.6

-6.0

15.1

5.1

61.1

1011.1

18

20

22

35

31

38

25

18



Table9°1*6Continued

CLUSTERSIZEInv. NUMBERMax. 1

-12.3

2

-18.6

3

-11.2

1*

-13.9

3

-h.9

6

-3.7

7

-3.2

8

-3c3

9

-1.1

All

-9c8

STATISTICSONPASSIVEVARIABLES
Inv.

Wind

Wind

Wind

Max.

Min.

Max.

Mln.

Speed

Speed

Dirn.

Obs.

Obs.

Temp.

Max.

Min0

AvS°

-2.7

17.0

6.2

3.2

3.0

1.1*

77.1

-2.7

21.7

6.1

3.9

0.2

68.8

-1.1

2l*.1

12.1

3.7

6.9

1 .1

68.9

-1.3

iU-3

3.0

h.9

3.1

0.1*

39.3

-1.3

13.9

7.6

h.7

8.3

3.1

62.3

-1.1

21.3

16.0

6.2

li08

1.6

33.1*

-1.3

23.li

22.9

i*.3

7.0

3.2

71.3

-1.0

17.0

13.0

1*.7

7.1*

6.2

67.7

-1.1

27.7

27.7

3.3

3.3

3.3

91.3

-1.6

19.1*

11.1

3.2

6o0

2.6

63.7



Winter35

Table9.1+7
-200'InversionCharacteristicsbyCluster

275

ClusterDurationTemperaturePressureWindWindIntensitySkyObscurity DirectionSpeed

Summary

Long Inversions

+++

++

SW

VAR

SWwinds,longinversions,hightemperatures, lowpressureandhighwindspeedsallpoint toradiationinversions Classicalradiationinversionswithlightwinds, lowcloud,andhighpressure.

Medium Inversions
8 7 3

h

S N

S&SW
W,NW,&N

VAR

Advectioninversions. Highradiationinput. Containsbothadvectionandradiationinversions. Evidencesuggeststhattheradiationinversionsare destroyedbychangingsynopticconditions0 Radiationinversions.

Medium/short Inversions

11 10

9 5

W&SW
NW,W&N NW,W&N

+NW&VAR

++

Advective/Frontalinversions. Radiationinversions. Shortradiationinversions. Radiation/Advectioninversions.

onort Inversions
12 13

+VAR --SW,N&W ++NW,N&W

++

Mainlyradiationinversions. AdvectionandFrontalinversions Radiationinversions.

+AboveAverageBlank
++Verymuchaboveaverage

+++Highestaveragevalues
Average-BelowAverage —Verymuchbelowaverage Lowestaveragevalues
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Table9.1*8

Winter35-810'InversionCharacteristicsbyCluster
Table9.U8

Winter35'-810'InversionCharacteristicsbyCluster
Long Inversions

ClusterDurationTemperaturePressureWind
Direction NW,S

3
b

+++

NW,Var. SW,Var. SW,S

Wind Speed

IntensitySkyObscurity

Summary

Longradiationinversions(>2-|days), All,brokenupbychangingsynoptic conditions. Longradiationinversions(>2days). Almostalldestroyedbyfrontalor cyclonicactivityfromwest. Longradiation/advectioninversions. Considerablevariation. Classicallongadvectioninversions.

Medium/long Inversions

3

W,NW

Radiationinversions.Joinswithclusters 8,11,15at6groupstagetogivealarge highpressureradiationgroup.

Medium Inversions

6 7

+ +

+

SW,W,NW SW,S,W

+ +

Nocturnalradiation/advection Advectioninversions-similar bbutshorter.

inversions, tocluster

Medium/short Inversions

8

11 10

—

-

I
1

1

V*

s;§

V*

s:1

+- +

All3groupsroughlysimilar- inversions

raiation

Short Inversions

9

12 111 13 15

+++ + +

++

W,SW S,Var. SE N,W Var.

++ ++

++
+++ +++ ++

All3groupsareadvectioninversions. Mayincludesomefrontalinversions. Probablyfrontalinversions Radiationinversions

f\3
-J

On



Table9.h9

Summer35'-200'InversionCharacteristicsbyCluster
ClusterDurationTemperaturePressure

Wind Direction

Wind Speed

IntensitySkyObscurity

Summary

Medium Inversions

2
6

1

5 h 8

+ + +
+

W,SW5s} Var. SW

SW,S
s

N,S,Var, S,Var. NW,N

++

Advectingmlair,

++

Short Inversions

9 7

10 11 12

+

+++ ++

N,Var.
SE,Var. NE,Var. N

N,NW,W

+++

Mainlydaytimeformation-frontal
orthunderstormorigins.
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Table9-50

Summer35-810'InversionCharacteristicsbyCluster
Table9.50

Summer35'-810'InversionCharacteristicsbyCluster
ClusterDurationTemperaturePressureWindWindIntensitySkyObscuritySummary DirectionSpeed

1++W,Var.-+
Medium2+SW,S++-- Inversions3+--SW Ij.+-+S,Var.--+

Medium-Short Inversions Short Inversions

5ME,E,Var. 6-NW,W,Var. 7__+--SE+++-+ 8--SE,S--++ 9--+++SE,SW+++--



Ann./J 7219 1+629 3807 2769 2865 2592
1798 2513 11+67 905

3057

TABLE10.1

MonthlyInversionIndexbyHeightsforInversions£.2hours, WinnipegC.B.C.Tower,October1969-December1971
Jan.

Feb.

March

April

May

June

July

Aug.

Sept.

Oct.

Nov.

8971

9558

13232

5572

1+51+5

5612

7078

911+2

661+6

5885

5972

5923

6075

8102

3770

2590

31+25

1+330

5970

3521

3998

3910

5131+

1+976

6279

3077

2029

271+1

3286

1+616

31+56

3227

2708

3955

3731+

1+567

'2169

1395

1883

2100

3211+

2378

231+9

2011+

3670

3516

1+311

2551

1259

1903

2318

3820

2531

2597

2523

3639

3322

3726

2235

111+2

171+6

1907

3011+

2321+

2232

2356

2738

21+39

2571+

11+26

761..

1026

1070.

1925

11+97

11+91

11+39

3825

31+13

3339

211+8

111+9

1776

1600

21+31

2363

2212

2336

2576

2110

1958

1083

629

730

651

1181+

111+8

1193

11+31

1781+

121+7

1162

563

398

281

261+

61+1+

588

630

1017

1+222

1+039

1+925

21+59

1590

2112

21+60

3596

261+5

2581

2571



TABLE 10.2

Inversions over 2h Hours in Duration

for the 35 - 810' Layer in Winter

Wind Direction Frequency Wind Speed Details

Frequency Average Wind Speed

South 10 2 b - 9

3 9-13

3 13-17

2 17-21

South-West 8 3 9 - 13

h 13-17
1 17-21

North-West 6 U 9-13

1 13-17
1 "'21 - 25 .

South-East 3 1 17 - 21
2 21-25

East 2 1 2 - h
1 k - 9

West 2 1 9-13

1 13-17

North 1 1; _ 9

North-East 1 9 _ 13
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APPENDIX I

Degrees Fahrenheit - Degrees Centigrade Conversion Table
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FAHRENHEITTOCENTIGRADE
Fahren¬ heit

.0

.1

2

.3

.4

JS

.6

.7

.8

.9

•c.

•c.

•c.

•c.

•c.

•c.

•c.

•c.

•c.

•c.

+130°

+54.-44+54.50+54.56+54.61+54.67
+54.72+54.78+54.83+54.89
+54.94

129

53.89

53.94

54.00

54.06

54.11

54.17

54.22

54.28

54.33

54.39

128

53.33

53.39

53.44

53.50

53.56

53.61

53.67

53.72

53.78

53.83

127

52.78

52.8J

52.89

52.94

53.00

53.06

53.11

53.17

53.22

53.28

126

52.22

52.28

52.33

52.39

52.44

52.50

52.56

52.61

52.67

52.72

-f125+51.67+51.72+5178+51.83+51.89 12451.1151.1751.2251.2851.33 12350.5650.6150.6750.7250.78 12250.0050.0650.1150.1750.22 12149.4449.5049.5649.6149.67
+120+48.89+48.94+49.00+49.06+49.11 11948.3348.3948.4448.5048.56 11847.7847.8347.8947.9448.00 11747.2247.2847.3347.3947.44 11646.6746.7246.7846.8346.89 +115+46.11+46.17+46.22+46.28+46.33 11445.5645.6145.6745.7245.78 11345.0045.0645.1145.1745.22 11244.4444.5044.5644.6144.67 11143.8943.9444.0044.0644.11 +110+43.33+43.39+43.44+43.50+43.56 10942.78428342.8942.9443.00 10842.2242.2842.3342.3942.44 10741.6741.7241.7841.8341.89 10641.1141.1741.2241.2841.33 +105+40.56+40.61+40.67+40.72+40.78 10440.0040.0640.1140.1740.22 10339.4439.5039.5639.6139.67 10238.8938.9439.0039.0639.11 10138.3338.3938.4438.5038.56 +100+37.78+37.83+37.89+37.94+38.00 9937.2237.2837.3337.3937.44 9836.6736.7236.7836.8336.89 9736.1136.1736.2236.2836.33 %35.5635.6135.6735.7235.78

+95+35.00+35.06+35.11+35.17+35.22 94344434.5034.5634.6134.67 9333.8933.9434.0034.0634.11 9233.3333.3933.4433.5033.56 9132.7832.8332.8932.9433.00
4-90+32.22+32.28+32.33+32.39+32.44 8931.67317231.7831.833189 8831.1131.17312231.2831.33 8730.5630.6130.6730.7230.78 8630.0030.0630.1130.1730.22

+85+29.44+29.50+29.56+29.61+29.67 8428.8928.9429.0029.0629.11 8328.3328.3928.4428.5028.56 8227.7827.8327.8927.9428.00 8127.22272827.3327.3927.44
+51.94+52.00+52.06+52.11+52.17 51.3951.4451.5051.5651.61 50.8350.8950.9451.0051.06 50.2850.3350.3950.4450.50 49.7249.7849.8349.8949.94 +49.17+49.22+49.28+49.33+49.39 48.6148.6748.7248.7848.83 48.0648.1148.1748.2248.28 47.5047.5647.6147.6747.72 46.9447.0047.0647.1147.17 +46.39+46.44+46.50+46.56+46.61 45.8345.8945.9446.0046.06 45.2845.3345.3945.4445.50 44.7244.7844.8344.8944.94 44.1744.2244.2844.3344.39 +43.61+43.67+43.72+43.78+43.83 43.0643.1143.1743.2243.28 42.5042.5642.6142.6742.72 41.9442.0042.0642.1142.17 41.3941.4441.5041.5641.61 +40.83+40.89+40.94+41.00+41.06 40.2840.3340.3940.4440.50 39.7239.7839.8339.8939.94 39.1739.2239.2839.3339.39 38.6138.6738.7238.7838.83 +38.06+38.11+38.17+38.22+3828 37.5037.5637.6137.6737.72 36.9437.0037.0637.1137.17 36.3936.4436.5036.5636.61 35.8335.8935.9436.0036.06 +35.28+35.33+35.39+35.44+35.50 34.7234.7834.8334.8934.94 34.1734.2234.2834.3334.39 33.6133.6733.7233.7833.83 33.0633.1133.1733.2233.28 +32.50+32.56+32.61+32.67+32.72 31.9432.0032.0632.1132.17 31.3931.4431.5031.5631.61 30.8330.8930.9431.0031.06 30.2830.3330.3930.4430.50 +29.72+29.78+29.83+29.89+29.94 29.1729.2229.2829.3329.39 28.6128.6728.7228.7828.83 28.0628.1128.1728.2228.28 27.5027.5627.6127.6727.72

+26.67+26.72+26.78+26.83+26.89+26.94+27.00+27.06+27.11+27.17
Fahren¬ heit +80° 79 78 77 76

+75
74 73 72 71

+70
69 68 67 66

+65
64 63 62 61

+60
59 58 57 56

+55
54 53 52 51

+50
49 48 47 46

+45
44 43 42 41

+40
39 38 37 36

+35
34 33 32 31

+30

FAHRENHEITTOCENTIGRADE
•C.*C.-C.*C.'C.-C."C.-C-C.«C.+KU+SS+Soo+26-89+26'94+2700+2706+27U+27-17 ««S2633263926442(5-50265(526.61

ffmIcSIs-?,?37225782583258925.9426.0026.0626.0025.0626.1125.1725.2225.2825.332"392544255024.4424.5024.5624.6124.6724.722478245324892494 +23'8?+23'94+24-0°+24.06+24.11+24.17+24.22+24.28+24.33+2439S'SSo?2350235623(5123(57237223782383S7822832289229423°0230623.1123.1723.2223.2822.2222.2822.33223922.4422.5022.5622612267227221.6721.7221.7821.8321.8921,9422.0022.0622.1122.17 +21-11+21.17+21.22+21.28+21.33+21.39+21.44+21.50+21.56+21.6120.5620.6120.6720.7220.7820.8320.8920.9421.002106??'??S™2011201720222028203320-3920A420.5019.4419.5019.5619.6119.6719.7219.7819.8319.8919.9418.8918.9419.0019.0619.1119.1719.2219.2819.3319.39 +!!33+'839+18.44+18.50+18.56+18.61+18.67+18.72+18.78+18.83^17.7817.8317.8917.9418.0018,0618.1118.1718.221828̂172217.2817.3317.3917,4417.5017.5617.6117.6717.72^16.6716.7216.7816.8316.8916.9417.00170617111717G> 16.1116.1716.2216.2816.3316.3916.4416.5016.5616.61+ +H™+1572+1578+15'83+15-89+15-94+16-00+1606ttH'2SH'HI:U715221528153315391544i5-50
14.4414.5014.5614.6114.6714.7214.7814.8314.89149413.8913.9414.0014.0614.1114.1714.2214.281433143913.3313.3913.4413.5013.5613.6113.6713.7213.7813230 +HS+!2'83+J2.89+1294+13.00+13.06+13.11+13.17+13.22+13.28212.2212.2812.3312.3912.4412.5012.5612.6112.6712723.11.6711.7211.7811.8311.8911.9412.0012.0612.111217Ft11.1111.1711.2211.2811.3311.3911.4411.5011.5611.61tj" 10.5610.6110.6710.7210.7810.8310.8910.9411.0011.063

H

+10.00+10.06+10.11+10.17+10.22+10.28+10.33+10.39+10.44+1050S9.449.509.569.619.679.729.789.83989994& 8.898.949.009.069.119.179.229289339398.338.398.448.508.568.618.678.728788837.787.837.897.948.008.068.118.178.228.28 +7.22+7.28+7.33+7.39+7.44+7.50+7.56+7.61+7.67+7726.676.726.786.836.896.947.007.067.117176.116.176.226.286.336.396.446.506.566615.565.615.675.725.785.835.895.946.006065.005.065.115.175.225.285.335.395.445.50 +4.44+4.50+4.56+4.61+4.67+4.72+4.78+4.83+4.89+4943.893.944.004.064.114.174.224.284.334393.333.393443.503563.613.673.723.783832.782.832.892.943.003.063.113.173.223282.222.282.332.392.442.502.562.612.672.72 +1.67+1.72+1.78+1.83+1.89+1.94+2.00+2.06+211+217+1.11+1.17+122+1.28+1.33+1.39+1.44+1.50+1.56+1.61+0.56+0.61+0.67+0.72+0.78+0.83+0.89+0.94+1.00+1060.00+0.06+0.11+0.17+0.22+0.28+0.33+0.39+0.44+050 —0.56—0.50—0.44—0.39—0.33—0.28—0.22—0.17—0.11—0.06 —1.11—1.06—1.00—0.94—0.89-0.83-0.78—0.72—0.67-0.61
TO

CO


