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PRECIPITATION PROBABILITIES IN THE WESTERN REGION
ASSOCIATED WITH FALL 500-MB MAP TYPES

| NTRODUCT ION

Precipitation probabilities associated with fall 500-mb map types
were generated employing the same typing technique presented in WBTM
WR 45/1 "Precipitation Probabilities in the Western Region Associated
with Winter 500-mb Map Types™.

The fall season consisted of 1170 maps for 0000 and |200GMT September
1962-1968, October 1962-1968, and November 1961-1967. Climatologies
for IZ2-hour precipitation were calculated for the same station net-
work in The Western Region.

Maps of fall fype climatoliogies along with associated type and pure -
P mean map are given in Appendix A. The type maps have been arranged
k:> according to basic similarities in the large-scale flow over the
typing area. The divisions are as fol lows:
Trough 130 - |50°W.--%ypes 2, 5, |I, 14, 18, 23
Trough 120 - 125°W.~-types 3, 16, |7, 20
Trough 110 - [I15°W.-=Types 6, 7, 10, 13, 22, 25
Zonal flow-—tfypes 1, 9
Ridge 120 -140°W.--types 4, 8, 12, 15, 19, 21, 24,

A listing of dates of occurrence of each fall type is given in
Appendix B.




APPENDIX A

Fall Types and Associated Precipitation Climatologies

Types Arranged According to Similarity of
Basic Flow Pattern
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Sep 1961

9-12
12-12
3-0
13-12
| 4-0
[4-12
15=0
15-12
16-12
17-12
19-12
21-12
22-0
22-12
Z27-0
27-12
28-0
28-12
29-0
29-12
30-0
30-12

Sep 1963

-0
=12
2-C
2-12
[3=12
t4-0
21-0
21-12
22-0
23-0
23-12
24-12

Listing of Maps Within Each Type

Sep 1964

11=-12
12-12
{3-0
13-12
| 4-0
| 4~12
15-0
15-12
16-0
16-12
|7-0
28-0
28-12
29-0
29-12
30-0
30-12

APPENDIX B

TYPE |

Sep 1965

30-12

53~

Sep 1966

3-12
4-0
5-0
5-12
6-0
15-12
16-0
[6-12
17-0
17-12
18-0
25-12
26-0
26-12

Sep 1967

I-12
2-0
2-12
3-0
3-12

2

[\S)

— O OC WO~~~
N

-0
-0
-1
-0
-1
-0
-1
-0
-1
-0

|2-0
12-12
21-0
21-12
22-0
22-12
23-0
2312
24-12
25-0
25-12
28-12
29-12
30-0

2

Sep 1968

7-0
7-12
8-0
8-12
9-0
9-12
=12

"12-0

[2-12
13-0
13-12
| 4-0
|4-12
15-0
18-0
23-12
24-0Q
24-12
25-0
25-12
26-0
26-12
27-0




Type | (Continued)

Oct 1962 Cct 1963 Oct 1964 Oct 965 Oct 1966 Oct 1967 Oct 968

5-0 -0 -0 1-0 5-0 6-0 |-0
5-12 2-12 =12 I-12 5-12 6-12 =12
6-0 3-0 2-0 2-0 6-0 7-0 4-0
7-0 3-12 2-12 4-12 6~12 7-12 4-12
7-12 4-0 3-0 5-0 7-0 8-0 5-0
8-0 |2-12 3-12 5-12 7-12 8-12 5-12
8-12 t8-0 8-12 6-0 8~0 9-0 6-0
9-0 18-12 9-0 6-12 | G~0 9-12 8-12
9-12 20-12 9-12 7-0 10-12 10-0 g-0
10-12 21-0 [0-0 1-12 11-0 10-12 9-12
21-12 20-12 10-12 8-0 18-0 I1-0 |0-0
2612 22-0 tI-0 8-12 18-12 Pi=-12 t0-12
22-12 11-12 9-0 19-0 |2-0 [ 1-0
23-0 14-12 9-12 19-12 |2-12 16-12
2312 15-0 |0-0 20-0 13-0 17-0
24-0 16-0 10-12 22-0 13-12 17-12
24-12 16-12 [1-12 22-12 14-0 [8-0
25-0 17-0 12-0 23-0 14-12 18-12
25-12 17-12 [2-12 23-12 15-0 19-0
26-12 t8~0 | 3-0 24-0 15-12 19-12
27-0 23-12 1312 24-12 [6-0 20-0
27-12° 24-0 | 4-0 25-0 16-12 20-12
28-0 24-12 14-12 25-12 17-0 21-0
28-12 25-0 |'7~0 26-0 17-12 2i-12
26-0 25-12 17-12 26-12 18-0 22-0
29-12 30-12 18-0 27-0 18-12 22-12
30-0 31-0 18-12 27-12 19-0 23-0
30-12 31-12 [9-0 28-0 1912 23-12
31-0 |9~12 28-12 20-0 24-0
31-12 20-0 29-0 20~-12 24~12
20-12 29-12 VARLY 25-0
21-0 30-0 21-12 25-12
28-12 30-12 22-0 26-0
29-0 31-0 22-12 26-12
25-12 23-0 27-0
30~-0 23-12 27-12
30-12 24-0 30-12
31-0 24-12 31-0
31-12 25-0 31-12
25-12
26-0
26-12
27-0
27-12
28-0
28-12
30-12
31-0
31-12

=54~
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Type | (Continued)

Nov 1961

3=12
5-12
6-0
8-12
9-0
g-12
10-0
10-t2
1'1-0
=12
F7-12
| 8-0
18-12
22-12
23-0
23-12

Nov 962

Nov 1963

-0
-2
0
!

N

[}

N

N

0
0
0
0

0

Vo~~~ mb BRHENPRDD——

l
I
l
I
I
|

[n]

16-0
to-12
22-12
23-0
2312
26-0
26-12
27-0
27-12
28-0
28-12
29-0
30-0
30-12

Nov 1964

—55-

Nov [965

3-12

4-12

5-0

5-12
21-12
27-0
27-12
28-0
28-12
29-0
29-12
30-0
30-12

Nov 1966

2-0

2-12
i1-12
12-0
12-12
i13-0
13-12
26-12
27-0
27-12




Sep 1962

18-0
18-12
19-0
26-i2

Oct 1962

1-0
1-12
2-0
2-12
29-0
29-12
30-0

Nov 1962

3-12-
4-0
12-12

Sep 1963

3=0
8-12
9-0
9-12
10-0
i0-12
[1-0
[1-12
12-0
i2-12
13-0
22-12
24-0
25-0
25-12
26-0
26-12.
27-0
27-12
28-0
28-12
29-12
30-0

QOct 1963

2

N

N

— O O \Ww\O

0
|
0
!
|0-0
10-1
11-0
=12
13-0
i3-12
14-0
14-12
15-0
to-12
20-0

Nov 1963

I1=0
[1-12
| 2-0
12-12
|3-0
i3-12

TYPE 2

Sep 1966 Sep 1967 Sep 1968

8~0 4-12 10-0
8-12 5-0 . 10-12
9-0 5-12 11-0
9-12 &-0

22-0 6-12

22-12 29-0

23-0

23-12

24-0

24-12

25-0

Oct 1964 OQct 1965  Oct 1968

8-0 3-0 28-0
12-0 3-12 28-12
12-12 4-0 29-0
[3-0 24-0

26-12

27-0

28-0

Nov 1964 Nov 1965 Nov 1966

22-0 . 4=0 - t4-0
8-0 14-12
8-12 28-0
9-0 28-12
9-12 29-0
[8-0

~56-




Sep 1962

20-0
20-12
21-0
26-0

Oct 1963

12-0
(:> 15-12

16-0

16-12

17=0
17-12

Sep 1963

8-0
i9-0
19-12
20-0
20-12
30-12

Oct 1964

13-12

14-0

2912

30-0

TYPE 3

Sep 1966 Sep 1967

|3-0
13-12
14-0
14-12
15-0
18-12
19-0
[9-12
20-0
20-12
21-0
21-12

-0
18-0
i8-12
24-0
28-0

—57-

Sep 1968

29-12
30-0
30-12




TYPE 4

Sep 1962 Sep 1966  Sep 1967 °~ Sep 1968

23-12 4-12 13-0 29-0
24-0 |3-12
24-12 ' 14=0
25-0 f4-12
25-12 {5-0
I5-12
16-0
16-i2
[7-0
17-12
26-0
26-i2
27-0
27-12

Oct 1962 Oct 1963 Oct 1964 Oct 1965 Oct 1968

24-0 1-12 4-12 11-0 e
24-12 2-0 5-0 21-12
25-0 5-12 22-0
25-12 6-12 22-12
26-0 7-0 23-0
27-0 7-12 23-12
27-12 18-12 24-12
28-0 19-0 25-0
2612 19-12 25-12
30-12 20-12 26-0
31-0 21-0 27-12
31-12 21-12

22-0

22-12

23-0

Nov 196 Nov 1962 Nov 1963 Nov 1966

7-0 I-12 29-12 -0
7-12 I-12
8-0

-~58—-




O TYPE 5

Sep 1964 Sep 1966  Sep 1967

17-12 6-12 30-i2
7-0
7-12
i0-0
10-12
11-0

Oct 1962 Oct 1963 Oct 1964 Oct 1965 Oct 1966 Oct 1967 Oct 1968

3-0 4-12 26-0 15-0 20-12 1-0 t1-12
3-12 5-0 26~12 =12 V20

4-0 5-12 27-0 2-0 12-12
10-0 2-12 13-0

11-0 3-0 13-12
=12 3-12 [4-0

12-12 4-Q 2912
13-0 4-12 30-0

13-12 5-0

14-0 5«12

(/
\;> Nov 196] Nov 1962 Nov 1963 Nov 1964 Nov 1965 Nov 1966

24-0 13~-0 6-0 8-0 6-0 i5-0
24-12 13-12 6-12 |0-0 10-0 15-12
27-0 [4-0 14-0 10-12 16-0
27-12 27-12 14-12 [7-12 16-12
29-12 15-0 19-12 20-0
30-0 [5-12 23-0 20-12
30-12 2312 21-0

24-0 )

24-12

=59




TYPE 6

Sep 1962 Sep 1963 Sep 1964 Sep 1965 Sep 1967  Sep 1968

10-0 [4-12 18-0 27-12 [i=12 - 15-12
f0-12 15-0 20-12 28-0 _18-12
11-0 15-12 19-0
11-12 16-0 19-12
i12-0 [6~12 20-0
[7-12 20-12
18-0 21-0
18-12 ‘ 21-12

Oct 1962 Oct 1965 Oct 1966 Oct 1968

|5-0 [5-12 =12 612
16-0 12-0 7-0

12-12 7-12
13-0 8-0
14-12 [4-12
15-0 15~0
[5-12 15-12
17-12
21-0
21-12

Nov 1961 Nov 1962 Nov (963 Nov 1964 Nov 1965 Nov 1966

19-12 15-12 16-0 11-0 21-0 i0-0

20-0 16-0 [6~12 12-12 22-0 23-12
20-12 [6-12 |7-0 |3-0 22-12 24-0
21-0 17-12 13~12 25-0 25=12
21-12 18-0 25-0 25-12 26-0
19-0 25-12
19-12 26-0
20-0 26-12
20-12 27-0
' 27-12
28-0

-60-

-



O

Sep 1962

8-12
9-0
23-0

Oct 1962

15-12
16-0
18-12
19-0
19-12
20-0

Nov 1961

2-12

4-12

5-0
12-0
12-12
13-0
13-12
16-0
16-12
17-0
22~-0

Sep 1964

18-12
19-0
[9-12
21-12
22-0
22-12

Oct 1965

16-12

Nov 1962

17-0
17-12
[8-0
[8~12
19-0
[9-12

-TYPE 7

Sep 1965 Sep 1966

28-12 -0

29-0 I-12

30-0 2-0
2-12
3-0
27-0
27-12

Cct 1966 Oct 1967

3-12 29-0
4-0 29-12
4-12 30-0
[3-12

[4-0

|6-0

[6-12

Nov [963 Nov 1965

24-12 26-0
25-0 26~12
25-12

-6i-

Sep 1967

19-0
19-12
20-0

Oct 1968

|60

Nov 1966

4-0

4-12

9-0
24-12
25-0

Sep 1968

16=0
16-12
t7-0
22-0
22-12
23-0
27-12
28-0
28-12




Sep 1964

23-0
23-12
24-0
24-12
25-0

Oct 1962

18-0
20-12
21-0
22-0
22-12
23-0
23-12

Nov 1961

6-12

Sep 1962

Nov 196]
[9-0

Nov 196]
26-12

Sep 1966

28-0
28-12
29-0
29-12
30-0
30-12

Oct 1964

4=0

Nov 962

Sep 1964

27-12

Nov 1963

18-12
21-0
21-12
22-0

Nov 1965
16-12

TYPE 8

Sep 1967

20-12

Oct 1966 QOct 1968

-0 2-0
=12 2-12
9-0
g9-12
31-12
Nov [966
3-0
TYPE 9

Sep 1965  Sep 1968
1-0 1-0
I-12 6-0

6-12

TYPE 10

MNov 1965
1-0

TYPE [} .

-H72-

Nov 1966

5-0

)




TYPE [2

<:> Sep 1962 Sep 1964 Sep 1965 Sep 1968 Oct 1966 Nov 1961 Nov 1966
7-0 25-12 2-0 2-0 2-0 2-0 3-1
8-0 26-0 [4-12 2-12 2-12 3-0 6~12
26=~12 15-0 3-0 3-0 4-0 =0
27-0 15-12 3«12 15~0
|6-0 4-0
24-12 4-12
25-0
TYPE 13
Sep 1962 Sep 1964  Sep 1965 Nov 1965 Nov |966
2-0 2-12 3-0 [t=12 10-12
3-0 9-0
4-0 g-12
5-0 t0-0
10-0 10-12
10-12 [1-0
11-0 =12
|2-0
12-12
[3-0
- [3~12
&) 14-0
27-0
TYPE 14
Sep 1962 Oct 1964 Nov 1964  Nov 965
16-0 27-12 5-0 |5=12
17-0 28-0 5«12 [6-0
28-12 6-0 20-0
29-0 6-12 20-12
7-0 :
7-12
8-12
9-0
TYPE [5
i Sep 1968 Oct 1966 Nov 1961  Nov 1966
I-i2 . 8-12 1-i2 9-12
a [7-12 t7-0 [4-0
[4-12

A

-635-




Sep 1966

11-12
12-0
12-12

Sep 1964

2-0
5-12
6-0
7-0

Nov (961

28-0
28-12
29-0

Sep 1962
2-12
3-0

3-2

4-0

412

TYPE 16

Cct ]962

4-12

TYPE 17

Sep 1965

2-12
3-12
4-0
4-12
5-0
5-12
6-0
6-12
8-0
8-12
25«12
26-0

TYPE 18

Nov (965

6-12
7-0
7-12
13-12
| 7-0

18-12

16-0

TY

PE 19

Nov |

12-0
12-1

-84~

[7-0
17-12
18-0
18-12
19-12
29-12
30-0
30-12

965

2

Nov [966

5-12
6-0
7-0
1-12
8-0
22-12
23-0

Nov [966

O




TYPE 20

Sep 1964  Sep 1965 Nov 1966
4-12 26-12 21-12
7-12 22-0
8-0
8-12
9-0
TYPE 2]
Sep 1968 Oct 1964 Nov |964
5~0 6-0 19-12
5-12 20-0
20-12
21-0
21-12
TYPE 22
Sep 1965 Nov 1964  Nov 1966
16-12 [4-12 8-12
17-0
|7-12
|8-0
18-12
19-0
19-12
20-0
21-0
21-12
22-0
TYPE 23 TYPE 24
Oct 1963 Nov 1966 Sep 1965
6-12 19-0 ‘ 22-12
7-0 23-0
7-12 23-12
TYPE 25 24-0
Nov 1964
15-0
16-0
16-12
17-0
17-12
18-0
f8-12
19-0

-65-




(\

Western Region Technical Memeranda: (Continued)

No.
No.
No.
No.
No.
Noa
No.

No.

. No.

Na.
No.
No.
No.
No.
Yo.

No.

No.

No.

24

25

26

27

28%%

29

30

31
32

33
34

35
36
37
38
39
40

41

42

43

44

45/1

45/2

45/3

Historical and Climatological Study of Grinmell Glacier, Montana.
Richard A. Dightman., July 1967.

Verification of Operational Probability of Precipitation Forecasts,
April 1866 -~ March 1967. W. W. Dickey. OQctober 1967.

A Study of Winds in the Lake Mead Recreation Area. R. P. Augulis.
January 1968,

Objective Minimum Temperature Forecasting for Helena, Montana.

D. E. Olsen. February 1968.

Weather Extremes. R. J. Schmidli. April 1968,
Small-Scale Analysis and Prediction. Philip Williams, Jr. May 1968.

Numerical Weather Prediction and Synoptic Meteorology. Capt. Thomas
D. Murphy, U.S.A.F. May 1968.

Precipitation Detection Probabilities by Salt Lake ARTC Radars.
Robert K. Belesky. July 1968,

Probability Forecaéting in the Portland Fire-Weather District.
Harold S. Ayer. July 1968.

Objective Forecasting. Philip Williams, Jr. August 1968.

The WSR—57 Radar Program at Missoula, Montana. R. Granger.
October 1968.

Joint ESSA/FAA ARTC Radar Weather Surveillance Program Herbert P.

Benner and DeVon B. Smith. December 1968.

Temperature Trends in Sacramento--Another Heat Island. Anthony D,
Lentini. February 1969, '

Disposal of Logging ReS1dues Without Damage to Air Quality. Owen P.
Cramer. March 1969

Climate of Phoenix, Arizona. R. J. Schmidli, P. C. Kangieser, and

R. S. Ingram. April 1969.

. Upper-Air Lows Over Northwestern United States., A. L. Jacobson.

April 1969.

The Man-Machine Mix in Applied Weather Forecasting in the 1970s.
L. W. Snellman. August 1969,

High Resolution Radiosonde Observations. W. W. Johnson. August 1969,

Analysis of the Southern California Santa Ana of January 15 - 17,
1966. Barry B. Aronovitch. August 1969.

Forecasting Maximum Temperatures at Helena, Montana. David E. Olsen.
Octover 1365.

Estimated Return Periocds for Short-Duration Precipitation in Arizona.
Paul C Kangieser. October 1969.

Precipitation Probabilities in the Western Tegion Associated with
Winter 500-mb Map Types. Richard P. Augulis., December 1969.

Precipitation Probabilities in the Western Region Associated with
Spring 500-mb Map Types. Richard P. Augulis. January 1970.

Precipitation Probabilities in the Western Region Associated with
Summer 500-mb Map Types. Richard P. Augulis. January 1970.

**Revised -
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