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6b D:ieter Radiotelescope Project
Victor Herrero
Memorandum # 2
October 23, 1970

Thermal climatology from Site Survey files, for Performance
Evaluation purposes.

To: J. Findlay, S. von Hoerner

On October 21, Sebastian asked me to collect samples of
data on tem erature fluctiuations at locations reoresentative of
those currently contemplated as possible sites for the telescope.

I include in this memorandumn the followin data:

a) Southwest desert lain sites

Annual climatoloegical sumllary for Tucson
3-hourly observations for Tucson in July 1970

b) Arizona-New Mexico mouintain sites

e~kly temperature fluctuation summaries for Kitt Peak
and related Arizona nMountains

hMicrothr'_m fluctuations for Kitt Peak and tuni~ero Serra
(Califo rnia)

Thermo-hydroTgraphi..c record for 6 days in -uly 1970 at Kitt
Peak

c) California mountain sites

Junipero erra and Piper Mountain monthly temperature fluctu-
ation summary

Thermograph record sample for -unipero Serra, Piper MountainTAt _ Tam t on)
and Lick Observatory (Mt. Hamilton)

d) Chilean sites

Monthly summaries for Cerro Tololo, La Peineta and Checo
Thermo-hydrographic records for Tololo, Copiapo and La
Peineta



.. LOCAL CLIMATOLOGICAL DATA
oil, U.S. DEPARTMENT OF COMMERCE

MAURICE H. STANS, Secretary

( ENVIRONMENTAL SCIENCE SERVICES ADMINISTRATION
ENVIRONMENTAL DATA SERVICE

TUCSON RIZONA
INTERNATIONAL AIRPORT
JULY 1970

Latitude 32 07 FLongitude 1 Elevation ,groundi Z584 ft Standard time used MOUNTA N
SWeather types Snow Precipitationa At.gn Wind Sunshine Sky cover

on dates of ice_ (Tenths)

Degreedays rrence pelctI pre Fastes
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L C 5- C 6 Glaze 05AM2555' c7-"
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1 2 3 4 5 6 7A 7B - 8 10 1_ 1 12 13 14 15 6 I 17 18 211 22

1 87 74 81 *5 540 0 16!01 Ti 0127.39 15 6.0 9.1 24 E 8.5 60 10 8 1
2 99 76 88 2 57' 0 23;~ 0 o 027.39 15 7.4 105 .120 S 10.7 75 8 8 2
3 103 75 89 3 54 0 241 30 01 0127.36 18 3.1 9.1 26 W 12.1 85 3 3 3
4 103 75 89 3 52 0 24 3 0 T 027.36 16 6,.8 9.6 21 N 10,8 76 t4 3 4
5 104 72 88 2 45 0 23 0 0 027.33 16 4.0 7.3 17 S. 12. 6 89 2 2 5
6 102 77 90 4 53 0 25 3 0 TI  0 27,33 29 3.9 12.5 29 5 10.6 74 3 4 6
7 99 73 85 -1 54 0 21 3 0 ,06' 027.34 20 4.4 10.8 23 S 13.1 92 6 7 7
8 97 72 85 -2 55 0 20 3 0 T 0 27.34 27 3.2 9.1 31 w 88,62 7 8 8
9 100 72 86 -1 5 0 121 3 01 9 0 27.3 22 4. 8.9 30 W 9.2 65 8 6 9
10 99 75 7 0 50 0 22i 0 0 0 27.36 18 ' .7 7.6 20 S 10.2 7

2  
8 6 10

11 102 73 88 ; 1 50 0 23 0 0 0 27.34 29 2.6 8.9 17 N 14.1 100 1 2 11
12 105 76 91 4 46 U 261 0 0 0 27.30 28 2.9 9.2 19 W 12.8 90 4 3 12
13 106 80 93 6 47' i 28 0 T 0 27.26 12 '1.5 8.,30 SE 11.4 ' 8 8 13
14 106 82 94 7 52 0! 29 3 01 7 0 27.27 16 4,8 9.9 34 SE 10.1 71 6 7 14
15 106# 75 91 4 52 0 26 0' 0 27.28 24 1 .8 7.1 18 NW ,2.0 86 4 6 15
16 104 79 92 o53 0' 27 0 T 0 27.27. 14 6,3 8.5 17 E 1.1.2 80 3 2 16
17 105 77 91 4 53 0' 26 01 0 0, 27.21 13 9.5 10.4 18 E 13.1 93 1 2 17

18 103 79 91 4 60 0 260 0 0 27.26 2.7 7.0 11.8 26 N 12.9 92 4 2518
19 102 72 87 0 62 0 22 3 0 01.39 0 27.30 32 3., 8.8 59 S 12.6 90 2 I 19
20 94 698 82 ' -5 66 01 17 3 01 .96 0 27.35 32 ,.1 8.3 47 NE 8.21 59 9' 9 20
21 86 71 79* -8 68 0 14 3 01 .07 0 27.36 21 .7 5.9 25 W 3.8 27 10 1'0 21
22 94 72 83 -41 65 0 18 3 01 T 0 27.25 16 4.2 8.1 18 S 10.8 77 10 8 22

23 95 76 86 0-1 62 0 211 0 0 0 27.27 16 6.3 11.4 34 E 7.7 56 0 9 28
271 8 3 59 0 24 O T 0 27.31.24 4.1 8.6 23 W 10,2 73 9 9 24

25 96 I 76 ' 86 -1' 62 0' 21, 0 0 0' 27.35 21 4.1' 10.4! 26 S 10.9 79, 4 5 125

26 97 1 73 85I -2 621 0 201 3 0 .02 0;27.30' 25 3.0! 8.9 25; 5 11,8 85; 3 5 26

27 97 73 85 , 21 63 0i 20 3 01 .02 01 27.23 23 4.0 9.6' 18 W ; 10.41 75 3 6 ' 27

28 95 76 86 1 0 62' 0 211 0+ 0 0 27.27' 16i 6.3; 11.4' 34i E j 7.71 56- 10 , 9 28

29 97 74 86 0 62 0 21 0 0 0 27.34 15 1.9 8.9 17 N 12.2 88 5 3 29
30 102 76 89 3 .59 0 24 0 TI 0 27.24 28 3.0 8.8' 33 E 11.1 0 5 6 30
31 99 75 87 1 62 0 22 3.__ 0 027.23:14 6,5.12,.7 35 S 9.1 66 8 ,31

Su Su - Total Total - Total -Total -i", he . m.th Total S-u Sum
308 2 3?2 2 . 0 693 N uin. mer ol d s 2.53- 0 27.31 19 2,5. 9.3 59 330.7 . 172 179
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* Extreme tempe ratures for the month. May be the last

of more than ne o ocurrence.
- -elow zero temperatur e or negative departure from

normal.
.70 at Alaskan stations.

a Also en an earlier date. or dates.
X Hleavy fog rrict' vi'ibiity to 1 mile or lets.
T In the II,,urly P'recipitation tae, and in ctolumns

9. 10. and i indicates an ,aunt too small to
measu re.

The seasn ftor degree day ls begins with. July for heating
and ,ith tan'air" ifor ia.
Data in olns. ii12. t 3. 11. and 15 are based on 8
observations p'r lay at 3 h,-ur intervals.
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Any errors detictd will be corrected and changes in
summary data will be annotated in the annual summary.

Subscription Price: Local Climatolgiaia! Data $11

per year incluiiin aannal STummary if pulii.hrrd.)
Single copv: li cents for anithlo Sumrnori.o I
cents for annual: Suar'ary. ('iheck ir ni,ordir
shoubl, lue m a, .oai and r,'-mittaniii'' a;it .--rre-I
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c' Apili.d ter crecor-i , ifile at t ":' itinal cli-atisc

Canter, Asheville, N,,rth Carolina . 1.

Director, National Cli-.t ic Lenter
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SUMMARY BY HOURS

r-:. - FVERA P:S
- 01

02 5 27.31 80 66 31S 58 8.3 16 .6
05 5 27.32 77 65 56 59 7.9 16 7.3
08 5 27.36 82 67 48 59 7,3 18 5.3
11 4 27.35 91 68 3 3 56 7,3 33 1.7
14 5 27.29 96 68 26 53 10.1 30 5.4
17 7 27.24 96 68 26 53 3.7 27 2.4
20 8 27.27 90 67 33 54 9.3 19 1 ,3,3. 7 27 2 83 67 4615 10.0 18, 58
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OBSERVATIONS AT 3-HOUR INTERVALS

AC -1 ....K -r 6- . I &I_ N v T-. .... -..... . H. . -I- --- -
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02o8R OUNL 3
05 6 UNL 

3
3

08 10 120 501
11 9 14& '0,
14 10 13 501
17 13 110 5
20 10' 113 53
23 10 12 3

021 a UNL1 00
05 0 UN.40 3
08 0 UNLC 3S
11 UNL 45

14 8' 75 ,50
17j 9 140 56
2! 140 03
231 01 UNLI S30

082 9 300 30
05 2 4UNL1 45:
081 6 UNL 53
11 5 UN L 5
11 4 jUNLI 53
17 6UNL. 50
20 1 UN. 50
23 10 90 ;30

02 3UNL' 30'
05 10' 140 33
8 9 30 50
11 9 30350
14 8 300 50
17 10 150' 5
27s 7 UNL ;30

23j 3 UNL 30

021 2 UNL. 33
05, 8, 300 3v;
08 10 UNL 50,
11 10 UNL 50
14 10 UNL 50
171 3 UNL ;50,
20 9, 60 30

323,

21 1 80 30

02 UNL 30
05 3,UN). 45
0 S UNL' 45'
110 2 UNL 55
14! 9 170 50
17, 1 UNL 50
20 UNL, 45
23 1 o UNL 30

021 2 0UNL' 30
05 2 UNL SO5
08 0 'UNL 50
11 0 UNL 50
141 0 1UL 50
17 7 300 50
20 10 140 40
21 103 0 15

02 3 'U9N 30;
05 8 UNL 45
08' 10' UNL 50
11' 10 9U1 50
14 8 UNL 45'
17 10 UNL 401
20 9 UN)L 50
231 6 120 30'

021 10; UNL' 30,

05 0 UN L 45;
08 UNL 50:
111 GUN S0
141 8,60 50,
17 5 UNL 50
201 9 120 50
23j 6; UN L}30'

02 101 110 30°

05 2 UNL, 301

08 10 UNL '50
11 10 290 45
14 10 UNL' 50
17 10 300 45'
20 10 300 ;50

23 10! 300; 30

2 18' 303 30
05 10 120 30
08 10 120 451
11 10 140 SO
04 3 UNQ' 5O,
17! UN). 50
230! 70 30'
2310 90 30,

DAY 0
79
76
83

85,
86

Rw 82,
8T

8
tO0

DAY 04
781
76

8}

9 7
100

99
9.
807

DAY787
79
74
81
92,
98;
95
91'
78

DAY 10
771 8

82

95

96,

90;
83

DAY 16
87

91
97

1023
'105

RM 94,

90;

DAY 16

857

84.

97

1003

103:

1983

87:

DAY 219

75

804

981

85:

93
97i

100

i 96

TRW 
731

DAY 22

75

4 

73

78

81

91
93

1 82

83

DAY 25

80
77;
81
89,
94,

t 82

771

DAY 28
80'

78
78
85'
93

87;

82:

801

DAY 31

82!

850

TRw 65R

6W 79,

3

58'
6)

64
64
63}65

61

6
63
686
67
64
66
66

66
64

646 3

64
67

66
64
68

62;
62.
63
65
66
64
64
62

60
60
63
65
67i
69
66
66

62
68
70
69
69
67
64:
68

71.
69
69
71
71
71
70
71

69
68
70
70
71
70
71
71'

67
68
68
70
72'
71.
67.
68;

69
67:
69
69,
70
70
67,
671

68
68
70
71;
69
70
70
69,

29
5{Q
44
32
27
41;
46

,

52,

45'
53.
46
20
264
17
24
30

45:
58
41
27
23"
21
23
60.

45
46
37
27
19
15
24
310

20.

27
21'
17
14
16
23
27

25'
53
49
24
21
14
14
39

55
56
46
38
28
24.
27:
90o

76
79
69
49
33
33
51
57'

52

58
53
41
35
30
49
64

58
58
64
45
32
43,
47
51

51
54

50
28
25
48
60

44' 25;
56 16
56, 34
52 18
48 13
56 13
59 14
61 13

5 l 18!
6, 16

60 16,
50 13
46 09
47 17'

51i 26
51 03,

56 13
58 13
55 16
53 30
50 27
..49 20
48 17
63 02,

54 16
$3 14
53 16
51 26
48 27
42 31
49 17:
49 16

41 26
45 16
46 20
46 04
45 34
50 34
51 14
52 121

47 13:
62 18
63 19
54 12
53 02
45 13
41 09
59 18;

66 17
64 16
62 36

63 31!
59 01
57 33
57 11-
70 28.

67 15
66 14
67 20
64 06
62 27
60 32
65 17
66 16,

61 21;
61 15
62 16
62 36
62 27
60 30
61 13
64 18,

64 181

62 18:
65 26
60 34!
59 32
62 11
60 18,
60 16,

62 12'
62 13
63 20'
65 16
57 33
55 26'
63 06
64 141
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I

I

1

1

I
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I

I

I

I

I

1

1

I

I

I
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I

9 10 150 30'
4 10 130 30'
4 9 130 50
4 9 120 50

5 40 UNL 50;
15 10 250 50
9- 10 )L 50"
13 3 UN1 30

6 0 UNL 30
5 0 UNL 30

10 0 UNL 50
11 0 UN) 50;
11 3 UN). 50
15 7; 75 50+
9 8 80 50
0 0, UNL) 30

4 10 140 ' 30'
9 10 140 30
8 1 UNL 50
9 3 UNL 50:

15 10 JNL 50,
14 10 300 50
10 10 05UNL 50'

6 8 150 30

9 0' UNL 50!
8 0 UNL 30
o10 0 UNL 50
4 0 UNL 50.
9 2 UNL' 50,
3 5 UNL 50
6 3 UNL 50
4 10 UNL 30

6 10 '140 30
7 8 U ,L 30
4 8 UNL 00
6 4 UNL 50
8 4 UNL )0
8 10 80 50
9 10 300 50

12 7; UNL 30

8 O:UNLU30
7 0 UNL 50

10 0 UNL 50
11 1 UNL 50
5 5 UNL 50'
8 1 UN 50'

5 1 UNL 50
5 5 UNLi 301

7 10' 50 30'
6 10 140 45
5 10 130 50;
7 5 UNL 50
9 7 UNL 50:

12 5 UNL 45
3 10 50 6

12 10 50 15,

10 2 UN) 30
9 2 UNL 45
6 4 UNL 50
6 1 UNL 50
6 8 300 50
5 10 250 50
9 9 250 50
5 7 UNL 30

9 8 300 30'
10 8 120 4'5
5 0 UNL 50
8 0 UNL. 50
12 2 UNL 50
10 4 UNL 50
5 10 80 30

13 10 70 20.

9 0 UN 30
9 3 UNL 30
6 0 UNL 50
4 0 UNL 50
5 2 UNL 50
24 9 UNL 50
11 4 UNL 50

11 11 UNL 30
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STATION. TUCSON ARIZONA YEAR Li M0NTH: 10 07

DAY 02
781
77

801

86!
S 93
95
89,

DAY 03
76.

741

SW3

96
102,

!101
99'
SBe

DAY oa 751
74,
80
90
95+
92
86'
81,

DAY 1
78

t 74
83.
94

101
101
97
90

DAY 14
90,
87,
90F
99

104
TRW 8 0

92;
851

DAY 17
821
78.

S 84
96

105:
1041

99'

I 93

DAY 20
79'
78

RW 77
85
91,
94

TRW 72
RW 72,

DAY 23
79
77
83.
903
92
91
86

DAY 26
76
74
78,
88
93,
95

92;
TRW 74,

DAY 29,
76.

79
87.
93;
96
92

I83,

67
671
68'
691
69'
65;
65,
641

61!
611
64
64i
64:
63
63
65,

66!
65
65

66
66
6865'
65,

62'
61
64,
66
67
67
66
64,

65
65
65
68
68
68
67
66

69
67
69
69
68
66
63
67j

68'
69'
70
71'
73;
73
67
70;

70
69!
70
70'
70

70

68;
67,

68'
68
688
68
69.
70
69'
691

68
68
69
71
711
71,
68
66'

60'
60
56;
431
30!
19.
28'
37,

42'
S6o
34
17.
10
10;
12
30

62'
64
45
27
20
26
33
44

430
5O1

36
22
16
16
18
23

25
30
26,
20
15
30
28
39

53
58
48;
25
15
13'
121
26,

58'
64'
69;
'3
42:
36
79,

65!
67:
53
37
34,
35
42.
43.

691
74'
62
38
31,
29
32'
76;

66'
71
62
45
34
30
31
411

63' 12! 12
62 14 12
63 14 10
61 111 5
57 29 7
46 17 11
52 20 5
53, 13 8

s1' 24! 4
S4 12 4
52 18 12
44 17 7
35 08' 11
34 1.4 4
37 34 4
53 20, 8

61' 331 10
61 17 5
57 05 5

52 24 5
48 30 10
52 15 7
54 16 6
57 28 15

52 17 4
54 17 8
53 15 6
50 04 6
47 30 10
47 32 9
47 33 9

47 23 10

50 12! 13
52 I5 6
51 00 0
51 36 7
45 28 9
55 18 21
54 08 5
57i 1, 8

63 16 6
62 15 6
62 14 4
55 12 10
48 13 14
43 12 13
38 04 9
53 17 10

63 08 9
65 00 0
66 26 4
66 32 7
65 32 12
65 2s 12
65 03 8
69 23; 6

66 18 6
65 16 7
64 20 5
60 30 4
60 24 8
60 21 . 13
60 16 10
59 34! 5

65 18! 7
65 18 10
64 19 5
59 32 7
58 32 5
58 33 13
58 30 45
66 20 11

64 14 11
65 14 7
60 18 5
64 04 6
61 36 5
60 22 8
57 35 12
57, 191 8

3 UNL) 30(
0: UNLi 301
0; UNL' 50
0, UNL 501
6 80 So0
9 250 50
3 UN) 40
01 UNL 301

01 UNL? 30!
0 UNLi 45
0 UNL 50'
2 UNL' 30;
o UNL 501

10 120 45;
8, 300 30;
9, 120 30,

0 UN 91' 301
5 UN. 30
9 250 50!
5 U4L 50
8 280 50

10 60; 50
9 120 30
5, UNL 30

1' UNL' 30
5 UNL 30:
6 UN)' 50
2 UNL 50

2 UNL 50

3 UNL ;45
3 UNLj 30

1o UN. 30i
8 UN)L 30
5 UNL 50'
7 120 45
2 UN). 50;
4 UNL 50
6 300 45
8' 90 30,

10 UNL 30'
7 UNL SO07 UNL 50

2 UN L S0
0- UNL 50
2 UNL 50,
8 300. 50
7, UNL: 30

10 50 20'
10 50 30'
10 150 50
10 150 50
10 150 40
10 300 50
10 300 0o
10 300 30

10 250 30!
10 1 o 30'9UNL' S09 UNL' 50

8 UN). 50
8 280 50!

9 UNL 50'
9 UNL. 50
7 UNL o301

10 120 30'
9 110 30!

0 UNL 50
0 UNL 50
0 UNL 50.
9 90 45

10 150 45'
10, 140 30,

10 140 30
3 UNL 30;
4 UN,. 50'
0 UNL 50
9 UN. 50

10 8 30
10 80 30,
10 75, 301

DAY 03
ol

761
82!
94,

100-
102
90,
86!

DAY 06
82i
76+
84
93,

102
T 

196

86
Rw 82,

DAY 09
76,
74

821

93!
9T

AW. _ 94,

90'
841

DAY 1.2
I 83'

i77
I 81

96+
I04

104,
98'
91

DAY 15

76!
85
98,

103'
10o
101,

RW 94

DAY 08
I 86

80
83
92

100
102;

98,
911

DAY 21
RW 1 721

73,
77,

84
RW 74

7979
761

DAY 24
79'
79
82
88
96:

89,
84,

DAY 37
741

741

80,
89;
94

TRW 86
85
85

DAY 30
80)
78
84
92

100'
S95

1 841

64!
63'
67
69'
671
67f
6T
661

613
62'
64
66
68
67!
68
65

641
62,
64
6"
64
64'
63
63,

62'
61
62'
63
67
67
65
62,

65'
62
66
68.
69
70+
67,
661

68'
69
69
70:
71
71'
70
711

70'
71'

701
72
69
70
70'
71!

681
68f
68
69
70
70'
78
69,

691
681
68'
71!
70,
711
68.
681

69!
67
69
69,
70!
701
67
68;

44' 36' 15 8
50 56 15 12
47 60 19 53
29 57 00 0
17 48 07 7
16 47 305; 11
311 55 24, 15
36, 56, 18 5

371 53 17! 5
40 52 14' 6
34 53 20 6
23 50 30 10
17 49 30 11

21 30 06 20
40 59, 29 14
A 56, 26, 15

521 57 16 8
54 56 14 5
41 56 20 5
21 48 24 5
15 42 32 5
18 45 28 20
22 46 17 8
32 01 16 6

31 49 12 7
39 50 18 5
35 51 16 5
17 45 31 6
04 45 25 11
14 45 34 1516 44 32 9
18 42 20 6

37 54 15 8
48 55 18 5
36 55 18 6
21 52 24 4
17 50 29 7
16 51 34 10
16 ;47 36 5
22 50 19 4

42 60 22 13
56 63 19 12
51 63 20 5
34 60 29 6
24 57 34 4
22 55 33 14
25 56 32 15
39 63 27 13

90 69 00 0
90 70 32 3
71 67 11 7
57' 67 36 7
79 67 29 8
65 66 22 5
67 67 16 5
76 68 16 6

58 63 00 0
55 62 13 5
51 62 24 4
40 61 24 5
28 58 27 20
34 60 32 11
39 61, 18 7
49 63; 14 8

79 67 22 3
74 65 16 9
56 63 14 8
44 64 35 5
31 59 36 7
48 64 26 20
43 60 26 8
43 60,18 7

58 64 18' 5
58 62 17 4
48 62 22 6
32 58 32 9
25 56 32 10
21 54 32 14
23 52 24, 3
46 61 14 10

7

9
16

6

7

5

15
23

NOTES

CEILING COLUMN-

UNL indicates an unlimited
ceihng.

WEATHER COLUMN-

Tornado
T Thunderstorm
Q Squall
R Ram
RV Rain showers
ZR Freezing rain
S D)rizzle
7L rreing drizzle
S Snow
SP Snow pellets
IC ice crsstals

VSW Snow showers
SG Snow grains
I P Ice pellets
A ITail
F Fog
IF Ice fog
(iF (;round fog

)D Bfilowing dust
!3N Blowing sand
81 liwing -now
BY Bhwing spray
K Smoke
H Haze
D Dust

WIND COLUMNS-

Directions are those from
v, hic the en .'b , w .indt-
cated in tens of decrees
from truc North: i e.. 09
for ELast. I fi South. 27
for est. Entry of 0 )in
the dlrection olunn ind-
C.ates calm

S ee J I° e.pressed in knots;

nir'u t ipl , 1.15 to con ert
to nile per hour.
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TUCSON, ARIZONA

NARRATIVE CLIMATOLOGICAL SUMMARY

Within 10 to 15 miles of the station the terrain is flat or
gently rolling, with many dry washes. There is a general
increase in elevation from north and northwest to south
and southeast. Rugged mountain ranges and jutting hills
encircle the valley floor. The higher mountains to the
north, east, and south reach up to over 5,000 feet above
the airport, and are at distances of 25 to 40 miles. To
the west, the hills and smaller mountains range from 500
to 4,000 feet above the airport; all are more than 5 miles
distant.

The soil cover is rather sandy, and native vegetation is
mostly brush, cacti, and small trees, typical of the low
latitude desert climate. The metropolitan area of Tucson
lies at the foot of the Catalina Mountains, to the north of
the airport. As a result of the lower elevation and more
protected location of the City, recorded maximum tempera-
tures are usually higher there than at the airport and min-
imum temperatures are correspondingly lower than at the
airport.

As might be expected from its geographical situation, the
climate of Tucson is prominently characterized by a
long, hot season, beginning in April and ending in October.
From May through September, maximum temperatures above
90 ° are the rule, with the mean maximum occasionally ex-
ceeding 100 ° in July. Under usual conditions, the diurnal
temperature range is large, averaging almost 30 ° , although
It may exceed 40 ° . Clear skies or very thin high clouds
permit intense surface heating during the day and active
radiational cooling at night, a process enhanced by the
characteristic atmospheric dryness. The average growing
season in the Tucson area approximates 250 days.

The distribution of precipitation through the year is such
that more than 50 percent of the annual amount usually
falls between July 1 and September 15 and a secondary '
maximum from December through March provides over
20 percent of the yearly precipitation. During the July-
September period scattered convective or orographic
showers and thunderstorms occur that often fill dry washes
to overflowing. On occasion, brief, torrential downpours
cause spectacular and destructive flash floods in sections
of the metropolitan area, sometimes from short-period
falls of over 1.50 inches. Hall rarely falls in thunder-
storms, and sleet is an almost unknown form of precipita-
tion. The December through March precipitation is more

general and occurs as prolonged rainstorms that provide
much needed replenishment of ground water. During these
storms, snow often falls on the higher mountains, but snow
in Tucson Itself is infrequent, particularly In accumulations
exceeding an inch in depth.

Relative humidity shows a pronounced daily oscillation In
line with the usual large daily range in temperature. From
near the first of the year, the average relative humidity
decreases steadily until July and the beginning of the
thunderstorm season, when it shows a marked increase.
By the middle of September, and end of the thunderstorm
season, it decreases again, resuming the upward climb In
late November. Only occasionally during the summer is
relative humidity high enough to produce appreciable physI-
cal discomfort, and then only for short periods. During
the hot season, relative humidity values may fall below
10 percent during afternoons, and sometimes below 5
percent. The low average wet bulb temperature during
hot weather makes evaporative air coolers effective most
of the time.

Tucson lies in the zone receiving more sunshine than
any other section of the United States; the persistence of
the bright sunshine is one of the most noteworthy features
of this desert climate. Cloudless days are commonplace,
and average cloudiness, much of it being very thin cirriform
clouds, is low.

Surface winds are generally light, with no important
seasonal changes in either velocities or prevailing direction.
Occasional windstorms cause localized duststorms, particu-
larly in the outlying sections of Tucson where the ground
has been disturbed in numerous development areas. During
the spring months, winds may briefly be strong enough to
cause some damage to trees and buildings. Wind veloci-
ties and directions are influenced to an important extent
by the surrounding mountains, as well as by the general
elope of the terrain. With weak pressure gradients, local
winds tend to be in the SE quadrant during the night and
early morning hours, veering to NW during the day. Highest
velocities usually occur with winds from the SW and E to S.

While dust and haze of local origin are frequently visible,
their effect on the general clarity of the atmosphere is
not great. Visibility values are normaUlly high; and fog
is extremely rare.



METEOROLOGICAL DATA FOR THE CURRENT YEAR
Station: TUCSON, ARIZONA INTERNATIONAL AIRPORT Stoandrd time used: MOUNTAIN Latitude: 32* 07' N Longitude: 110

° t' W Elevation (ground): 2584 feet

Temperature

Averages Extre

Month

iT] CG :

JAN 7.8' 43.11 55.5 2,
FEB 66.3 39.9 53.1 77 25
MAR 60.8! 39.7 5493 91 31
APR 6 52.1 51.0 66.6 94 21
MAY 90.4 59.3 74.9 103, 304
JUN 96.41 63.0' 80.7! 106' 30

JUL 97.7 74.4 86.1 1081

AUG 98.8, 73.8 86.3 106
SEP 93.71 68.7 81.2 01 9
OCTI 81.1 52.41 66.8 

9
5 1

NCTV 70.11 47.0 58.6 79 06+
DEC 65.1 39.7 52.4 81 15

JUL.
YEAR 81.5 54.5 68.0 108 2

Degree dlays Precipi

es (Bae 69')

4 1 . ..... (
- 27 31 4 2081 4 0.74 0.63j114-15

28 1 328 0 0.50 0.19 13
27 15 339i 15 0.341 0.24 22
43' 8 34 87 0.60 0.60 10-11
391 5 30 348 0.46 0.451 5
57 12i+ 0 477 0.00 o.oo00

69 17+ 0 6581 1.51 0.64, 16
701 18 0 669 2.57, 0.82 28-29
611 23+ 0 493 1.31 0.62 15

41 30o 5 5 118 0.03 0.031 21
34 18 I 188 1 1.060.45 1 9
24 31 384 0 0.82 0.603-4

DEC. AUG.
24 31 1651 2866 9.94 0.82 28-29

tation

Snow, Ice pellets

tC 3r l

-4 -- -4---

0.01 0.0
0.0' 0.0

T T 14
0.0 o.o
0.0 0.0o*oi 0.01
0.0 0.01

0.0 0.01
0.0 0.0
0.0 0.0

0.01 0.00.0!O .

T T 27

CEC.
T T 27+

Relative humidity Wind &

Resultint Fastest mile 1

4} 3 5 3.2 E 04+ 82 e

C I

I 3 '1 5 1' 3.6 9.1 421 22 72 5.1
S30 1 39 22 2.8 9.3 34 SW 1 3 86 3.2

1036 ' 18 251 24 3.9 9.5 30 W 15+ 97 2.3
3319 142 12.9 8.91 34 5 4 92 2.25 7 2 23 5 9.8 35 E 5 90 1.1

I 1731 I I O.an S4 E
63 38 3 5' 19 o3.1 . 6 NE3 7 .7

697 31 3356 18;3.5 9.01 54 NE2272845.81

546 0 211 92 4 162.89.2 349 E 6 I84' 3.0
306 20 22 38 o20 3.3 9.5 31 w 18 9 Rn 2.4,
53 3 361 551 13' 6.1 10.3 34 E 28 82 4.8
70 45 37 63 15 3.01 7.9 341 5 94 4.61

AUG.
5S 32 26 45 181 3.1 9.1 54 NE 7 86}3.8

Sunrise to sunset

10 9 12
14 3 11
19 7 5
22 4 4
23 5 3
26 4 C

6 8 17
12 14 5
20 6 4
21 8 2
11 8 11
15 911 1

199 81 85

J
3 20

Number of days

Temperatures o0

Maximum inumn

I O.

I §9c4M . C 5.

1 - - - 1- +
0
0
0
2

0

15
16
7

4,

o0

20
27

30
31
23

6
0
0

139

0
0
0
0
0
0

.0
0
0
0
0
0

0

2 01287
2 0381
3 0,511
0 01651
0 01673
0l 0720

0 0 551
0I 0 552
0 0 489
o0 0430
01 0 301
4 0 263

11 0 484

NORMALS, MEANS, AND EXTREMES

Temperature

Normal j- Extremes

o l-

O+ M 0 1 d y,*0 a

(a) (b) () 1 (b) 29 29

J 62.6 37.0 49.8 87 1953 16 1949
F 66.01 39.8 52.9 92 1957 20 1955+
M 72.2' 43*8 58.0 9211950 20 1965
A 81.1' 50.6 65.9 102{1943 2711945
M 89.41 57.51 73.5'107 1958+ 13811950
J Q8.2 67.11 82,71111 1957 47,1955

98.5 7 4 .1 
8 6

.
3

!
1 1 1 1 9 5 8 

I 63 1960+
A
1 

94.7 71.5 83.1'10911944 61 1956
S 93.3 67.4 80.4 107 1950+ 441 1965
0. 83.2 56.61 70.0 101!1955 351949
N 71.9 44.2 38.11 90 1947 24 1958
01 64.9 38.91 51.9 8411954 18 1954

1  1 JUL. JAN.
YR 81.31 54.1 67.7 111 1958+ 16 1949

(b)

471
344
242

7S
6
0

0
0
0

25
231
406

1800

Precipitation

(6) 29

0.82 2.37 1957
0.84 2.27 1941
0.53 2.26.1952
0.27 1.66 1951
0.13 0.89 1943
0.29 1.46 1954

2.06 5.20 1958
2.88 7.93 11955
1,00 5.11 1964
0.64 2.62 1957
0.62 1.90 1952
0.92 5.02 1955

AUG.
11.00 7.93 1955

29

T 1958+
0.01 1961
0.00 11956
0.00 1960+
0.00 1954+

0.00 1969+1

0.27 1947
0.46 1953
0.00 1953
0.00 1952
0.00 19544
0.00 11951

JUN.
0.00 11969+

Snow, Ice pellets

_I

0.9 193 0 00. 0 0.0

1.40 1946 0..o 0 0.4 I

3,893 158 0.0 0.01 0.01

2.48 1961 0.0 0.0 4 0.0

3.05 ;1964 0.0 0.0 0.01.86 11951 I T 159 5
9  

.j 1959
1.986 !195 0.2 6.4 1 58 6.4 1958
1.54 19 67 0.2 1.6 1967 1.6 1967

JUL. NOV. NOV.

3.93 1958 1.3 6.4 1958 6.411958

iulatyiv
humidity

(Lcaul tie) v W

I-

29 29 29 29 24 1:

631 401 33 57 7.8 SE
59 34 27 50 7.81 SE
52 28 22 421 5.3 5E
42!21116 31j 8.7 SE

33i 16 12 23 8.4 SE
33 17 13 24 8.4 55

57 28 47 8.2 SE
67 3 4 5 7.6 55E

54 31 26 43 8.C0 SE
51 29 24 42 8.1 SE
541 31 28 4 8.0 SE
61 39 35 56 7.8 SE

52 30) 251 43 8.1KSE

ind &

i Fastest mile

41 SE 1955 85 4.6l 14

.4 SE1529 3 517

a, a

5 22 22NE 19 22 93 28 29040 E 192+ 81 4.7 14
591 E,5952 83 4.4 13

411 SE' 59535 85; 4.6 54
46'S5011952 91! 3.5 17

421 NLEB 1965 931 2.8 20
E 50 SEi 1951 93 2.2 22

54 SE 196 45+ 76 5.3 9
54 NE 1969+ 80 4.7 12
54 SE 1960 87 2.8 20
47 SE 1948 90 2.7 20
55 E1951 85 3.5 17
44 N 1949 81 4.4 15

FEB.
591 E 1952 861 3.8 193

Mean number

Sunrise

Q Sunst 1 
0

29 29 29 29.29

7 10 4 * *
6 9 4 * *
7 10 4 * *
7 6 2 * 1
7 4 1 0 21
6 2 1 0 2

13 9 11 0,14
12 7 9 0 14

6 4 4 0 5
7 4 3 0 2
7 6 3 * *
6 10 4 * *

91 S1 50 1 40

of days

Temperatures 8°a

Max, Min. ,

orc

O " 4 1 0 o

29 29 29 29 29 13

*' 0 0 7 0 314
*j * 0 5 0 386

* *1 0i 0 508
0 5 0 * 0 641
0 18i 0 0 0 i703
0 2 0 0 0 702

0 291 0 0 0600
0 28 0 0 0 579

01 24 0 0' 0 531
0 10 0 0 0 442
* * 0 1 0 340
* 0 0 5 0 281

1 142 0 21 01502

Means and extremes above are from existing and comparable exposures. Annual extremres have been exceeded at other sites in the locality as follows:
Highest temperature 112 in June 1902; lowest temrperature 6 in January 1913.

(a) Length of record, years, based on January dota.
Other month may be for moreor fewer years if
there have Len br ks I in the record.

(b Cllmatoligil 41iandard normal, (1931-1960).
L.ata han on half.

+ A~-o on earlner dae , monthsu, or years.
T TIrace, a ri, nt t, o ,m ll to measure.

zlowa r, recn-.roninurc-s ar preceded by a minus sign.
The prevaiing dlrection for wind in the Normals.
Means, and L xtremes table is from records through
1963.

8 70 at Alaskan tatlions.

Unless otherwise indicated. dmensional units used In this bulletin are- teperature In degrees F.;
precpitaion, rIcuding nnwfall, in C

0
e. u;innd movement in lh-a per hour; an !relative humidity

in percent Hioatingdegrve day totals are the uurns of ni-gatiee di-partren- -,f ave.age dailly empera-
turs from 65' F. Coling degree day otain are the sums of psitnive delartures of aerage drily
temperatures from n5 F. Slret naninluded In souwfall trtal! lginning with July 1018. The term
"Ice pellets" Includes slid grains o f ice (slet) and partilhs consoiting of snow pelletu encased

in a thin layer of Ice. Heavy fog reduces vtibily to 1/4 mile or less.

Sky cover is expressed In a range of 0 for no cloud:s or obscuring phenomena to 10 for complete sky
cover. The enumtr of clear days is based on average cludiness 0- 3, partly cloudy days 4-7, and
Cloudy days 8-10 ltenths.

Solar radiation data are the averagesofdirect and dtitffuse radiation on a horizontal surface. The langley
denotes one grain calorie per square centimeter.

& Ftgures instead of letters tna direction column indicate directon in tens of degrees from true North;Le.,,0O - East, 18 - Souh,7 - West, 36 -North, and 00- Calm. Resultant wind isthe vector sur of
wind dtrection and speed divdd by the number o observations. If Ilgures appear in the direction
column under "Fastest mile" the corresponding speeds are fastest observed -minute value.

# To 8 compass points only.

\0au

Year: 1969
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AVERAGE TEMPERATURE
Year Jan. Feb. Mar. Apr. May June Julyi Aug. Sept. Oct. Nov. Dec. Annual

1931
1932
1933
1934
1935

1936
1937
1938
1939
61940

1941
1942
1943
1944
1945

1946
1947

61948
1949
1950

1951
1952
1953
1954
1955

1956
1957

61958
1959
1960

1961
1962
1963
1964
1965

1966
1967
1968
1969

RECORI
MEAN

MAX
MIN

49.
43:
47.
49.
52.1
48.
41.2
52.
50.
S2.

52.

5.52.

57.

48.
48.

$1. 1

43..

50.
51.5
53.
53.46.1
56.11

$3.8

51. 3

46.

52.9
49. ?

48.3
47.553.
47.7
51.4

52.41

55,

52.

64.5!

36.1

53,6
54.6
47.
56.4
55.

54.2
45.5
52,.

56.

50,8
5.71
50.2
53.

52.

50.
50.21'

57.

53.3
51.1
522
60..

48,

48,7

55.8

51Is4,8 
5.

53.0

54. I

57. 5i

47.
51 .

47,8

55.6

59,11
53,11

53. I

67,5

38.5

57,8
57,4.
57. 9
63.
55.E

59.01
56,
57,
59.2;
59.64

56.9

sg"

61 .81
56.4<
54,6

59,4

59.63

54

57,6

60.7

54.2159.3

539,

60.2 1

59.6
54.2
58.21

61.9

53.31

5487

54,3

57,7
73.11
42., 3

67.2
63.
60.h
69,
64.

66.9
62.!
65.
67,2
65.4;

59.
63.6
70,4
63,E63

70, *
64.8

67.4

64.4
65.1
69. 2
71.'r
64,41

66.2a
64.2

69.2
63,7

66. 
2

7C. 1
64,
63.2
64.5,

66.8
62.1
4'.2'
66,6'

64,6
8.9
48,2

73.4
71.1
67.1i
79.4
67.6

75.
73.4
71.3
74.1

76.3
72.

73.1!76.3

73.84

73.6
73.1
76.E

75.1!
73.4;
71.

74.p
76.
698.9!
75.9j
71.1

75.
71,2

79.1
72.5,7 1

.

77,3

73.21
70.1 

i

76.1 I

71.9
73 .3 3

74.9j

72.6
89.6
55. 5

79.4
82.4
79.,'
82.1

83.8
81.2

81.4

82.6
83.2

8^
82.8
83.7

78.I

85.6
82.E
83.4
83.3

83.4

84.1.

89.1E

64.4!
89.4
83.527.)

84.4
85.3.

82.8

83.5
80.

81, 9
98.
64.

88,8
85.5!
87.4
87.
85.

86
84,
84.44

87.28 7
.2

86.'f
89,°
88.
87,'

as,

86.0S

66,4
88.2!
86.6
85.'
82.E

6 }

88.
86,d

86.'
86,0
86.81

85.W4

89.

86..
86.C;

86,11
84,61
87.6;
86.21
85. 9

85.3
85.4
84.9
86.1

86.
99.21
72.68

82.21
85.2
85,x1
83.1
82.3

83.58
86.
83.3

84.641
84.44

83.1
85. 2
83.94
881.

84.E
83.7'
85.2e
84. .2
84.79

84.9
85 .$

86,4
83.45
81,81

as# A84.
84,21

81.8
842

81 .4
87,'

81 .64
84.01

82.9
84.9
81.3;

86.32

84.0

96.7
71,21

80.51
80.E
851.
79.1
78.31

77,6

81.2
81.21
79.4
80.

79,4
81,8
82.63
79.1
80.1

83.
87.6182.21
74.i

83.21
83.3

82.9
82.9
81.21

8413
81,3
80.2160,21

81.2

77.1
81.3.
82.4
74,3
76.81

78.3
80.7
81.17

81.2

80.0.
94,3
65.7

68.8
67.5;
77.3
70.6:
68.81

71.I4

67. 5'
70.8

71.'

65.97).
70,i4
71.1i
66.4'
76,8'

72.9
796.41
71.
74,2
74,3;

70.2
67.9 

9

719
69.7
67.3

68,S
7, 6

73.21
72.1j
71.9i

68.11

71.7-66,P
69.5
85. 4
53 .7I

5f.
60. 

I

59,41

59.71

6,70

Ss,

54.159.9
59.41

62.2
56. 

i

60.6,
63.2
61.6;
55.9!

59.5$5,9

54.8
5 .2

53.6
64.3

63.0

58.51
56,<

61.6
62.7
58.51

57.81
54.31
37,8)
55.5

59.2

54,4

61,5;

59.31
55.2'
62.6

61.1
62.9
58.3
59;64

58.2,
73.41

43.01

48.44 67.2
47.2 6,.4
52.21 66.9
52.3 69.0
51.1 64.9

50.6 67.9
54.31 67.2
51.0 6'.
56.2 68.7

56.5 68.9

52. 67,3
54.21 68.5
52.5 78.2
52.3 67,4
5n. 67.2

51.2 647.8

55.8 1 47,3

5 0 67.3
56.9 69.4

51. 6R.3
50.1 68,2
484. 68.5
53.3 77.655, 67,4

52 6s.8
5,91 64.0

55.41 69.9
51.41 68.2
49.1 67.7

57.51 67.1

54.0 68.2

52.7 69.6
52.4 66.0
52.11 67.1

52.44 67.4

4 ,61 68.1
50.61 6°.1

52.41 68.:

51.31 67,4
65.41 62.4
37.11 52.4

TOTAL DEGREE DAYS wcso, ARIZONA

Season JulyIAug. Sept Oct. Nov Dec. Jan. Feb.MarJ Apr.May June Total

1934-35.

1935-36
1936-37
1937-384
1938-39
1939-40

1940-41
1941-42
1942-43
1943-441
1944-45

1945-46
1946-47
1947-48

#1948-491
1949-50

1950-51
1951-52i
1952-53
1953-54,
1

9 5
4-55!

1955-541
1956-57

1957-58
#1958-59
1959-60

1960-61
1961-62
1962-63
1963-641
1964-05

1965-66
1966-671
1967-91
1968-69
1969-70

18

56,
36
0

20
29

36,
59
31
43

2

7
51
19
23
78

0
18

30
53

0
47
41
27
45

37
61
131

2

5

33
20
141

4
551

276

317
171
176.
327
120

255
159(
821

116
287

206
308
337'
344
56

72
1871
275
152

91

198
223
314
215
189

183
312
137
186
293

110
126
89
204
1881

394

4131

4441
333'
3681
2801

269
405

28!
3861
392

45
304
518
428
4421

2421
413
456
499'
364

288
378'
306.
2841
4;16

4861
444,
3361
3721

3961
386
5021
440
384

395

493
738
3891
4551
385

383
372
375
458
448

526
513
417
683
445

448
404
339
352
560

268
340;
416
340
556

391
491
5151
533
348

532
416,
384
288

276

341
344302
542'

3521

241
399
190
414
315

370
205
408
4144
216

321
3861
3521

127

445

4681
128
2521
3701
4931

331

2851

2151
49,1
3831

4734
256'
170
328

311

246
285
2334
219
169

241
285
125
269{
324

196
175;
341
2351

571

23d
38

16
1793

175

16
16

329
215
13

206,
3571
23
3211

305

166

1151

203

33

63

83
951

83)

32
61

175
93
48

95
137

22
76
41
64
22

81
69
64

5

74

841
so!
1004

68

41
5

79'
1074
114

26
113!
914
344

411

61
0

221
01
0

33
6
0
4
1

0
2
0
021

25j
01
38

6

13

0

18

0

10

5

9

71

0

27

211

0

20

35I

0

0

0f

0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0

0

0

0

0

0

0

0

0

0

0

0

0

1773

1955
2109

1538

1962
1396

1633
1778
1179
1787
1906

1780
1634
2081
2186
1434

1419
1860
1685
1350
1735

1473
1351
1758
1459
1908

1674
1962
1529
2045
1852

1744
1452
1450
1672

TOTAL PRECIPITATION
Year Jan. e Mn.jtpr. Mayy^ June Jtrlv Sept. O t N7F c. annual

1931 0.68 2.
9
5 0. 16 0.48' 1.341 0.49 1.071 3.96 0 .94 0.05' 3.72 0.42 16.26

1932 0.74 1.27 0.40 C.32 0.14 2.58 1.61 0.23 1.62 0.0' 2.01 10.94
1933 0.93 0.2 0.00 0.03 o0.0oo0 o0.10 1.60 2.23 1.62 2.0 0.47 0.38 9.60
1934 0.50 0.30 0.3 0.03 0.05 0.14 1.16 2.41 1.07 T 0.50 2.014 8.59
1935 1.25 2.43 1.46 T 0.141 T 0.67 5.61 0.88!1 0.00 1.89' 1.244 15.77

1936 0.96 0.9? 0.55 0.07 T 0.046 2.82 3.03 11.51 0.34 1.131 0.85 12.24
1937 1.62 0.23 0.63 0.01 0.25 T4 2.06 1.291 1.43 0.05 0.19; 0.67 8.43
1938 0.654 0.88 0.43 0.08 0.11 2.07 0.78 2.37! 0.50! 0.00! 0.09 0.93 8.89
1939 0.

35  
1.60 0.69 0.0E4 0.00 T 0.61 1.24 1.53 0.18 0.54 0.271 7.05

1940 0.45 1,42 0.04 0.21 0.52 1.19 0.68 3.56 1.89 0.17 1.
7
5 3.07 14.90

1941 1.43 2.27 1.46 1,06 074 T 2.51 1.99 1.20 0.51 0 .65 2.01 15.85
1942 0.50 1.92 0.23 0.79 o0.00 0.00 0.68 0.90 1.78 0.601 T 0.47 7,87
1943 0.44 0,39 1.27 0.03 0.89 0.13 1.C9 3.04 3.59 0.25 0.Oi 0.79 11.91
1944 0.36 1.10 1.01 0.56 0.37 0.04 1.77( 1.78 2.08 1.13 1.781 1.55 13.53
1945 0.58 0.

4 7  
053 0.11' 0.00 0.00 2.84 4.31: 0.14, 1.131 0.00 0.47 110.58

1946 2.22 0.22 .0.5010.1410.000.04 2.44 3.61; 2.261 0.824 1.10 0.46! 13.81
1947 0.14 0.02 0.39 T f0.04, 0.05 0.2

7  
2.24 0.47 0.80 0.70 0.414 5,53

81948 T 2.00 0.29, T 0.00 0.6 3,02 1.08 1.11 0.56 0.06 .93 9.11
1949 1.19 0.20 0.19, 0.38 0.00 0.02 1.42 1.92 0.81 0.52 0.17 0.814 7.66
1950 0.30 1.48 0.26 T 0.01 1.2

4
f 3.72 0.86 1.15 T T 0.27 9.29

1951 1.12 0.13, 0.12 1.66 0.01 T 1 49 2.66 0.34 1.91 1.27 0.99 11.70
1952 0.24 0.08 2.26' 1.51' 0. 0 2  0.30 3..251 1.56 0.601 0.004 1.90 ".7 3 12.65
1953 0.06 0.96 0.60 0.06 T 0.03 2.87 0.46 0.004 T 0.18 0.12 5.34
1954 0.78 0.75 1.01 0.00 0.47 1.46 2.03 2.00 3.05 0.02 0.00 0.06 11.63
1955 1.89 0.19 0.03 T .0.0310.031 5.10, 7.93; 0.051 0.32 7 0.33' 15.90

1956 1.08 0.54 0.001 0.311 T 0.
3 6  

2.77' 1.12 0.37 0.271 T 0.22 7.04
1957 2.37 0.36 0.93 0.16 0.33 0.17 1.25 3 .9 2  T 2.62 0.56 0.89 53.56

81958 T 1.15 1.82, 0.48 0.02! 0.51 5.20 0.91 0.21 1.211 1.091 0.00 12.60
1959 0.03 0.281 0 0.01 0.07 T 3.921 2.79 T 0.70' 0.29 1.974 9.99
1960 2.01 0,42 0.25 0.00 0.06 0.25 0.73 2.09 1.2010.7110.07 c.93;8.74

1961 0.95 0.01, 0.41 T 0.00 .264 1.81 4.28 0.511 0.65 0.444 1.574 10.89
1962 1.39 0.33, 0.25 T 0.00 0.25 1.38! 0.48 2.86 0.22 0.49 0.931 8.58
1963 0.59 0.81' 0.34' 0.32 T T 1 .661 2.66 1.451 0.60, 1.261 0.08 9.97
1964 0.14 0.13, 0.81' 0.67! 0.00 0.01 4.824 3.90, 5.111 0.91 0.681 0.891 17.99
1965 0.45, 0,641 0.27' 0.23 T 0.01 2.13 1.12 0.82 0.07 0.77 5.023 11.53

196 574 25 091i4

'1966 1.74 2.25 19 '0.12 0.11 0.02 2.57 3,31 3.53 0.32 0.06 0.19 14.41
1967 0.04 0.13 0.41E 0.29 0.62 0.42 2.721 2.0 1.351 1.031 0.481 3.44 12,93
1968 .18 0,99 1.79 0.62 40.00 1.97 1.12 * T 10.091 1.80 0.32 8.94
1969 0.74 0.50 0.34 0.60 0.46 0.00 1.51 2.57 1.31 0.03 1.06 0.82 9,94

RECORDI

MEAN 0.82 0 84 0.70 0.371 0.19 0.26 2.21 2.19 1.24 0.54 0.79 1.05 11.20

Record mean values above (not adjusted for instrument location changes
period beginning in 1900.

TOTAL SNOWFALL
Season . Nov. De Ja Fj Ar.Apr.MayJul05'loI

listed in the Station Location table) are means for the

# Indicates a break in the data sequence during the year, or season, due to a station move or relocation of instruments. See

Station Location table. Tempereture and precipitaticon are from the University of Arizona location through May 1940 and from
Airport locations thereafter. Heating Degree Days from Airport locations for the entire period of the table.



STATION LOCATION

Location

COOPERATIVE

University of Arizona

AI RPORT

Tucson Municipal

90

10-1891

1/22/30

Present

10/14/41

on

M .

Latitude

North

32a 14'

32
°

11'

Longitude

West

110" 57' 2391

1100 55' 2553

Elevation above

sea Grounid sea

level level

a o a a o

E 5 a.0o a

n ° O y, . a

a U U .- Q f"1 E 1. a

a p V. Z _ :

a40

c33

b5

g5 f14 d14 614

24402440

TUCSON, ARIZONA

Remarks

a - 45 ft. to September, 1894.
b - 11 ft. to September, 1894.
#- Added June, 1946.

Army Signal Service to Nov. 1932.

(Later Davis-Monthan Ic - Installed 6/17,40
Air Force Base) Id - Installed 6/17/40 at 3 ft.

and moved to roof 7/23/47.
e - Unknown to 6/17/40, 5 ft. to

7/23/47.
f- Installed 10/1/47.

Municpa 10/14/48 4g - Unknown prior to 6/17/40.

Tucson Municipal 10/14/58 1015/5e 4.9 f.SW 32° 08' 110' 57' 2558 33 5 5 4 5 5 New Airport

Tucson Municipal t 10/15/58 Present 4500 ft. E 32' 07' 110 56' 25 84 20 5 5 5 3 4 t Tuson International Airport
effective 3/13/63.

Requests for additional information should be directed to the Weather Bureau Office for which this summaary was issued.

Sale Price: 15 cents per copy. Checks and money orders should be made payable to the Superintendent of Documents. Remittances and correspondence regarding
this publication should be sent to the Superintendent of Documents, Ooverrmaent Priuting Office, Washington, D. C. 20402

USCOMM-ESSA-ASHLVILLE - 850

. . . . . . .. t ' 1[ 11 " [ l " ]

iI I I I I I



Y

t t

FINAL REPORT

ON THE

SITE SELECTION SURVEY

FOR THE

NATIONAL ASTRONOMICAL OBSERVATORY

March 1, 1958

A. B. Meinel

The research reported in this document was performed under grants from

the National Science Foundation to the University of Michigan during the three

years of 1955, 1956 and 1957, and under a contract with the Association of

Universities for Research in Astronomy, Inc. in 1958.

This new edition was prepared by Helmut A. Abt and Eleanor S. Biggs;

new drawings were rnm'ade by DeWayne Graham and Hugh Ferguson.

Contributions from the Kitt Peak National Observatory, No. 45.

October 1963



S- IS20[-
800 N D J m A J S

I0-o -'

70

S60

S50 -

40

I.-.

HUALAPAl

S30 (60 ft. level)

20-
I-

X 10
80 -

70

40

40 SUMMIT

30 (G60ft. level)
4I

20

10 - 1 ---
0o N D JFM A IM J J A S 0 ND J

} 1956 1957 1958

WEEKLY AVERAGE TEMPERATURE 8a DAILY -AVERAGE RANGE

FIG. 23

-37-

WA t R., m



Y

r

c i

'.

a

.,: 

..

..

{{

I

,-

1

};

Y

b

}

' O N D J F M A M J J A S 0 N D

1956 1957

30

20 HUALAPAI

OND Id FM A M J J A S 0 N D

WEEKLY AVERAGE 8 DAILY TEMPERATURE RANGE

FIG. 24

-38-

30

20

I0

10

0

10

0

-10

30

20

10

0

0

~z

LU

rz
wi

ca

KITT

__ , t. e .444.L4J 4 • ++ j -

-1

K

iL t._.~4.ii'm v4 R+ a'h+ Ja

SUMMIT

t 1 4 1 I 1t

30

20

10.

0

CHEVALONI+t-
! 1 ! I I I I ! Io

d' u :.'x. iS ' ° . "fie '. 
w .. .... .. .. . .-. .... ... ....

1

1_.r



M 2 4 6 10 12 14 16 18 20 22 M
N

00. 5

AFo

10.0

oF5

AF °

s "

M 2 4 6 8 10 12 14 16 18 20 22 M
N

0 KITT PEAK
DEC 1956

sunrise
: S

surat

\-I
M 2 4 6 8 10 12 14 16 18 20 22 M

N

DIURNAL MICROTHERMAL FLUCTUATIONS

Tmax-Tumin (oF) for 3 m intervals

60 ft. above ground
FI G. 25.

-40-

II

i01.

J U',,IPEROSE RA
JUN1E 195i7 *

- sun i1 f
A9F. "

o e

J-



10 I 2 4 6810 2 4 6 8 10 4 6 8 10MT 4 6 8 10 4 6 8 10MT  4 6 8 10I 2 a 6 8 10i2 4 6 e 10 ,2,I 2 4 6 8 10 2 4 6 8 10Xll 2 4 6 8 i 2M 2

00 o . .,o. w.' " ,.. "...j,,Q" : " i i... . . ../ i -r I, 
. ...

, 
r....

y_.__ .7:r -_ _( "_ ,I '  '.1. IIoI-- i !<'I i! i-./1/. .,4: :
0 80

... -.7i. --- ..." • f - -.f,, . ' fl ii: i,' I- ' t- x. !:-I -
__,__ '?....

.. .i .. .. :' t - ,. ; ._ I .. .
ITEMPERATURE4 1t2TMPFAUE DTM~AUE

.00o : . , ._ , ,..
70 0 . ,"io u nu40ynu0

-2 \O \

3 . 1O-
. ., 10, 0tY

70 -70--:-- -..... .

1606* ~
HUMIDITY 50 HUMIIDITY--

04
- 20 . . . . . . . . .16 - . . J 0" , -_ . . .. : - - t : " -

03 0 0 -

VLu Y',,

4 6 8 o 2 4 6 810@

90

40

rI .:s\ t .-

0

.... , , ./ . - . -

_ :H .* i
"o

- :- . ,107_-O

/ TT P~: 



13

TILE CALIFORNIA SITE SURVEY0  5. L,
and stnl(

MIERILE F. \VALKER The a

Lick Observatory, Board of Studies in Astronon)' and Astrophysics .1. O
University ofCalifornia, Santa Cruz 2. Sii

Rececicl 1arch .5, 1970 cause of
the nor

'liis paper simmarizes the result of a two-year surv y of potential dark- interval
ski\ o servilg sites in (ali rnll ia so1. lu1)th of thet Idltitic('e of S.tin lralcisco. This
srvt' Wtas u (l(eirtaket. in 191)5 to l(cate a n w site( for filture large optical COle1S V

teleSc".pes sice nce-the rowth of lights ld smrog n\T r .(Mont l)1Hamilton are in- 3. Si
('rceasi)gly liiting t .he seful:iess of that site for olservatio(ls of very faint are subj
obljects and for plcotoletrv. Stonn a

The llst b srvin g conditions appear to occur ilong the coast, very close 4 O
to the ocean sier the "old (eaI ci r(lit holds (l(mn the height of the inver-.

sion laver, and where there exists it li1minir airflow off the ocean, minimizing and 900
the optical trl ule ice 'i tllacin g the Site i )upind from sources of smog. sits' of

the upfpI. I1trodtICtion teiper
Ici fpc'rVi

In describing Mouit lamilton in 1879, S. \'. I3Burnlham (1887) lcome at
wrote: "hre ca lie no (10u1)t that Mount I IItlmiilton oflers advan- 5. 0
tages superior to those )on(d at aniv point \\°lerc a penn anent vcstigat

observatory has l)(Cn estail)lislhed." 'l recent years. howevcer, the able.

qualit\ of the observin conditions at Mount Hamilton has begun in pn
to d(eteriorate due(lc to tlhe il)crease ilights il landl smog in the San tl}e arti
Francisco Bay area, and, in particular, in tlhe Sant a Clara valley. iPaikninat
By the early 1960's it had b)ecome clear that while certain types of Angeles
work, such as high-dispersion spectroscop\, u(lid continue in- nioht s
diefinitel\ 'at 'Mount Ilanilton, a new Site would liavo to be found for < On2
ol)Servations of\ rvc' fiint objects and for pihoto}1etrv. In 19 65, the Usinog a
lRegents of tie ULniversity of California i[tllhoriz_(d the Lick Observa- .lights ot
tory to c()onduc t a two-year srve (of possible lark-sky sites for tlle nig
fiuture optical telescopes. At the request of the Observatory Director, from .I
Dr. A. E. \Vhitford, I undertook the stlpervisiol of this survey, of popu

The characteristics that a new site shlould possess include: curve, s
1. Dark sky. a city o
2. ligl transparency. sky will

3. High percentage of clear weather. tlhe city
4. Niinmtrum optical turbulence. ficiall"

"____plotted

*Cootributions from th' Lick Obsercatory, No. 314. present

672

'I



.IERLE F. \VALKER

TABLE I

WEATHER OBSERVATIONS AT JUNIPERO SERRA PEAK

Temperature, 'F
Maximum Hinimum

Highest Average Lowest Average

77
72
84
64
64

50
54
74
76
76
85
84
86
81
76
71
62

61
63
59
42
81
84
84
86
78
72

72.7 58
60.0 37
69.3 31
48. 6 24
39.9 16

39. 6
38.6
50.8
60.0
63.6
69.5
73.3
78.7
68.0
63.4
47.4
45.6

45.2
49.6
41.2
32.3
57.3
64.8
78.9
81.5
70.3
64.0

22
19
13
29
35
39
44
43
39
32
24
19

19
20
17
17
28
31
58
63
47
38

60.6

51.9
54.8
39.0
31.0

31. 5
29.6

38.4
44.4
47.5
54.4
57.2
62.5

52.7
49.5
38.0
36.0

36.4
38.0

30.1
24.4
44.5

51.4
63.9
67.6
56.8
51.5

Average
L Temp.
During
Night
OF

3.8
3.6
3.3
2. 1
3.4

3.6
3.4
3.3
2.9
2.7
2.4
2.6
2.7
3.4
3.9
3.8
3.5

4.2
5.4
3.2
3.0
2.8
2.2
3.0
1.6
3.0
3.4

Total
Relative Humidity, 7. Precipitation,

During Night Inches

Highest Lowest Average Rain Snow*

33
100
95
97
97

100
98
98
100
100
100
90
95
98
92
100
97

99
100
100
100
98
96
77
50
96
98

0 20.1
12 64.7
2 29.9
15 65.9
10 57.4

2 51.4
0 55.4
0 43.7
4 43.4

11 43.9
2 37.1

13 38.8
8 33.0
12 44.2
10 36.8
14 61.0
2 45.3

11 47.9
4 35.8
2 69.4
14 86.7
8 49.9
6 46.1
11 33.9
15 33.8
23 50.8

5 37.5

0.00 0.0
0.00 0.0
0.02 0.0
13.35 4.0
3.63 11.6

0.63 12.6
1.69 0.9
0.06 7.5
0.40 0.0
0.00 0.0
0.10 0.0
0.60 0.0
0.01 0.0
0.16 0.0
0.00 0.0
6.66 1.0
15.79 Trace

8.78 10.0
0.00 6.1
6.31 34.1
0.00 68.0
0.69 0.0
0.15 0.5
0.14 0.0
0.00 0.0
1.83 0.0
0.64 0.0

*Includes sleet and hail

has l)eell a \Vell-kno n fiatullre o 'Cr the \'ears and lIas 1) ell o1 of the
great advantages of tlhat site, since the e ffict of thermal cll(;e on

thle instrumeilts is 1 n111111111id. This temperature pattern is presum-

al)ly related to the fLct that Hear the coast thle eight of tlhe inversion

laver is low so that Juniper ) Setlla Peak an1l Nll tillt la11110ton are

above it. In adldition to thle lilurnal changes, Figure 3 also illustrates

the slow varlatiolls i11 temperature wit h amplittudes of five or ten

degrees and periods of the order of ten days cb)served at all three
sites. Note that thle variation of temperature during the night at

14

680

1965

Aug
Sep
Oct

Nov
Dec

1966

Jan
Feb

Mar

Apr
May
Jun

Jul

Aug
Sep

Oct

Nov

Dec

1967

Jan

Feb
Mar
Apr

May
Jun
Jul

Aug

Sep
Oct

1966

Mar
Apr
May
Jun
Jul
Aug
Sep
Oct*

T
"F

GO
80

40

80

60

40

80

60

40

A-

Fic. 3
Sc rra

J/
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Total
y, % Precipitation,

Inches
verage Rain Snow*

0.1 0.00 0.0
4.7 0.00 0.0
9.9 0.02 0.0
5.9 13.35 4.0
7.4 3.63 11.6

i.4
65.4
3.7

{3.4
,3.9
17. 1
)8.8,

13.0
.4.2
56.8
51.0
~S.3

57

35. _
59. 4
56.7
49.9
46.1
33.9
33.8
50.8
37.5

0.63
1.69
0.06
0.40
0.00
0.10
0.80
0.01
0,.16
0.00
6.66

15.79

3.78
0.00
6.31
0.00
0.69
0.15
0.14
0.00
1.83
0.64

12.6
0.9
7.5
0.0
0.0
0.0
0.0
0.0
0.0
0.0
1.0

Trace

10.0
6. 1

34. 1
68.0
0.0
0. 5
0.0
0.0
0.0
0.0
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TABLE II

WEATHER OBSERVATIONS AT PIPER MOUNTAIN

1966

Mar
Apr
May
Jun
Jul
Aug
Sep
Oct*

Temperature, "F
Maximura Hinimu

Righest Average Lovest Average

70 49.3 18 38.7
67 54.7 21 40.7
74 64.1 35 50.9
80 69.1 43 57.4
84 76.0 50 61.9
86 76.6 48 62.0
76 68.1 36 54.3
66 62.0 41 47.0

Average
A Temp. Total

During Relative Humidity, 7. Precipitation,

Night During Night Inches

°F Highest Lovest Average Rain Snow

4.4
6.7
4. 8
5. 3
5. 7
4.6
5.7
7.9

50 2 17.1
60 2 16.6
78 1 19.8
42 2 15. 1
94 1 17.3
50 0 20.1
94 6 26.1
54 17 34.0

0.00 0.0
0.00 Trace
0.19 0.0
0.03 0.0
0.02 0.0
0.03 0.0
0.45 0.0
0.00 0.0

*Observations from Oct. 1-9 only

T
:F

80

60

40

80

60

40

80

60

40

as l)Cell On Of tile
Ic Ylla r o111 n 1

1'tttcr1 is l- i s tI -

it of the inversion
nnat I Ilailtol are-t'

L' 3 also illuistrat es

Iles of five or tenll

<'rvel at all three
ring the night at

AUG29 30 31 SEPT I 2 3 4 5

DATE 1966

FSc.:3- Simltitnw( , thtrm ,n()rtlh 1rc rd ol)tained t top ton o)tt(m: Jun.ipeo
Serra 'e.ak, .outt 1LoIIllitontt, and Pip.r .Mtountain.

1
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Chile Site Survey
Technical Report No. 2

ASTRONOMICAL OBSERVING CONDITIONS IN NORTH-CENTRAL CHILE

By

Jurgen Stock

May, 1963
Kitt Peak National Observatory

Tucson, Arizona
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TABLE VIII
TEMPERATURE DATA FOR TOLOLO AND LA PEINETA

Tololo

Maximum Minimum Average During
Temperature, OF Temperature, OF Clear Nights

High Low Aver. High Low Aver. Max. Min.

August 71 44 61 56 26 46
September 73 36 62 59 18 46
October 73 34 63 58 32 47
November 76 62 70 62 48 54
December 73 66 71 66 47 56

L January 79 65 71 64 46 55
February 75 65 72 61 49 56
March 77 47 70 63 42 55 70 56
April 71 58 65 57 43 51 64 52
May 71 40 61 57 33 49 66 53
June 69 25 45 55 18 36 51 41
July 67 28 52 56 23 43 57 47
August 69 28 54 60 23 42 58 46
September 67 31 48 56 21 37 50 39
October 67 34 57 54 24 44 61 47
November 70 51 60 56 35 45 62 46
December 67 56 62 56 40 47 62 49

2 January 68 53 62 54 37 48 62 48
February 68 58 63 53 42 49 63 49
March 69 51 61 55 35 48 61 48
April 67 43 58 54 30 46 59 48
May 65 29 53 52 26 42 56 44
June 60 30 45 53 22 35 49 39
July 60 32 48 53 23 38 50 39
August 64 22 51 53 16 39 56 44
September 62 33 50 46 22 32 52 38
October 62 32 52 53 22 40
November 69 49 58 53 33 45
December 63 53 59 52 39 46



TABLE VIII (contd.)

TEMPERATURE DATA FOR TOLOLO AND LA PEINETA

La Peineta

Maximum

Temperature, F
High Low Aver.

Minimum o
Temperature, F

High Low Aver.

Average During

Clear Nights

Max. Min.

January
February

March
April
May

June

July

August

September
October

November
December

65

65

65

67

63

60

59

60
62

64

64

61

53
56

55
44

42

39

32

35

43

36

51

55

58
61
60
58
54
49
48
54
54
53
58
55

51
50
49
50
49
46
46
46
46
48
47
48

38
42
40
33
26
26
20
22
30
24
35
32

58
61
60
59
56
50
48
54

42
46
44
44
40
36
35
40
38
38
42
40

42
46
44
44
40
36
36
40

-42-
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Figure 22. Average maximum and minimum temperatures
during clear-weather periods for three sites.
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Fig1re 23. Typic-al, winter thermo-hygrograph record from Tololo.
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Feb. 1963
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Figure 25. Typical summer thermo-hygrograph record from La Peineta.


