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SOUTHERN CALIFORNIA RAIN AND FLOOD, FEBRUARY 27 TO MARCH 4, 1938 
By LAWRENCE H. DAINGERFIELD 

[Weather Bureau, Los Angeles, Calif., June 19381 

The season of 1937-38 (beginning July 1, 1937) has 
been marked by wide cont>msts in rainfall over southern 
California. Los Angeles was rainless from May 31 to 
October 2, 1937, inclusive, a eriod of 125 days, followed 

light showers, tot,aling 0.03 inch. The combined period 
of 192 days ha.d only 0.03 inch of precipitation. This 
long dry period is second only to that of 1927, when no 
measurable rainfall occurred a t  Los Angeles for the 107- 
day period from April 13 to Oct,ober 26, although t,races 
we,re recorded each mont,h. The re.cent drought was 
rather de,hit,ely ended by t,he rain of December 9-12, 
1937, and pre,cipitation was ample aad approximately 
normal during the re.niainde.r of December and through 
January 1938. 

The closing days of January, however, were marked 
by intense disturbances over the Gulf of Alaska and ad- 
jacent North Pacific waters, with strong southeasterly 
trends near the Pacific coast of North America, which had 
been absent or deficient in the earlier depressions of the 
season. This change in storm development and move- 
ment ushered in a period of almost continuous and 
frequently heavy rainfall over this area of California 
during the first half of February, during which period the 
soil became well saturated with moisture. 

The tendency to form disturbance,s near and off the 
Pacific coast featured the late January, February, and 
early March period. A storm which developed northeast 
of Hawaii moved slowly eastward (followed by a well- 
developed Pacific HIGH) and moved inland near the Bay 
region on February 9. This was an exceptionally violent 
disturbance, attended by precipitation throughout Cali- 
fornia, heavy over the northern part of the State, and high 
winds and ga.les over most coastal districts and inland to 
and beyond Sacramento. 

A series of North Pacific and Gulf of Alaska depressions 
prevailed from February 26 to March 4, 1938, extending 
t,heir maximum sphere of influence hundreds of miles 
farther southeastwa.rd than normdly over the Pacific 
coast area. On February 27, a rather shallow distur- 
bance moved slowly in over the southern Ca.lifornia coast 
attended by a general light ra,in on the 27th, a.nd int.er- 
mittently through the 28th. During the night of Feb- 
ruary 28-March 1, heavy rain occurred as the result of the 
passage of a cold front which moved in from the nort!i- 
west. No general rain occurred after this fronhl passage 
until March 2, with the arrival of a more intense dis- 
turbance. This disturbance likewise developed northeast 
of the Hawaiian Islands and while the center moved to t’he 
Oregon coast, the region of greatmest intensity took place 
over southern California. Warm-front action and a 
pronounced orographic effec,t. produced the greatest in- 
tensities and amounts of precipitation of t.he entire storm 

by 67 days, or until Decem E er 8, 1937, with only two 

period which were directly the cause of the great flood. 
Showery conditions on the 3rd and 4th were followed 
by frequent threat,s of rainfall thereafter for 9 or 10 days 
and actual rain on se.vera1 days from a. series of depressions 
appearing off the Cdifornia c o d ,  which moved slowly 
inland over the coast to the northward of the Los Angeles 
region. These were followed, however, by a well-defined 
anticyclone on the 13t,h, 1oc.ated over the Pacific Ocean 
new the thirt,iet,h parallel. The esta,blishment of this 
high pressure field, and its continuance in modified form 
during the remainder of March brought relief to the 
flooded areas, through the attending fair weather. 

The saturated condit’ion of t,he soil in Ventura, Los 
Angeles, San Bernmdino, Orange, and Riverside counties, 
from mountains to  coast, prior to the arrival of the major 
sborm of Msrc,h 3, 1938, prepared t,he way for the heavy 
run-off. 

While the rainfall over the area involved, during the 
cold-front passage of late Fe,bruary 28 to March 1, was 
generally excessive and the run-off rather marked, damage 
would have been small if it had not been followed, after 
the lapse of a few hours, by t,he second and much heavier 
rainfall of lat,e March 1 to 2, inclusive, with slight amowits 
occurring on the 3rd and 4th. The run-off from the March 
2 storm was extremely high, bringing with it vast quan- 
tities of silt, gravel, boulders, and debris generally. 

As in the case of the historic 3-day rainfall (over a 
lesser part of the area more recently covered) of December 
30, 1933January 1, 1934, inclusive, the orographic 
influence was a decidedly potential factor. The San 
Gabriel and the San Bernardino Mountains, with their 
east-west trend, lying directly across the path of the 
moisture-laden winds, performed the functions of fixed 
and permanent “fronts” mechanically accomplishing the 
chilling of t,he tropical maritime air and precipitating its 
moisture during tdie recent, storms as in the case of the 
great 3-day storm of 4 years ago. Just as the 3-day 
storm was a record breaker for 61ie period and area 
involved, so was the recent 5-day rainfall the heaviest 
known for the period invo1ve.d-at least since accurate 
measurements have been generally available. 

In  the recent storm period, the greatest recorded 
amoimt, 33.20 inche.s, occurred a t  Kellys Hamp in the 
Snn Gabriel Mountains a t  an elevation of 8,300 feet. 
Also, in the same mountains, Hoegees Camp, elevation 
2,G50 feet, reported a total of 30.08 inche.s; this same 
stsatmion received the greatest amount in the 1934 New 
Year’s storm (19.91 inches). In  the San Bernardino 
Mountains, Lake Arrowhead, near the headwaters of 
Deep Creek, which will be referred to later, a t  an elevation 
of nearly 5,000 feet, reported 30.49 inches. A consider- 
able number of mountain stations received between 20 
and 30 inches of rain as shown in table 1. 
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TABLE 1.-Precipitation data (inches and hundredths), Feb. 67 to Mar. 4 ,  1938, inclusive, for Ventura, Los Angeles, Orange, San Bernardino, 
and Riverside Counties 

[Precipitation for 24 hours ending near sunset unlesa otherwise indicated] 
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O #  

118 16 
117 50 
118 a3 
118 08 
117 55 
118 01 
118 11 
118 11 
118 53 
118 19 
117 M 
117 55 
118 12 
117 58 
116 63 
116 55 
116 b5 
118 11 
117 48 
117 46 
117 48 
118 24 
117 28 
116 59 
117 49 
117 41 
118 12 
118 09 
118 16 
118 14 
118 18 
118 18 
118 38 
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117 46 
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118 2: 
117 2c 

._________ 

_ _ _ _ _ _ _ _ _ _  

_ _ _ _ _ _ _ _ _ _  
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1.750 

6,660 
?E 
2,050 
2, Qrm 
1,350 
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.____..__ ._._.__._ 15.74 
.______._ __.____.. 8.63 _ _ _ _ _ _ _ _ _  .________ 14.55 _ _ _ _ _ _ _ _ _  __.____._ 15.60 _ _ _ _ _ _ _ _ _  ____.__.. 17.54 
___-----. .-___.--_ 12.00 
..________________ 6.99 
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1.41 
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3.89 
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3.38 
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1.48 
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1.56 
2. 05 
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2.13 
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3.40 
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.67 

2. ell 
5.05 
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1. Bo 
1.7Q 
2.65 
.65 
.32 

1.43 
1. Ot 
1.65 
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1.11 
2.14 . 86 
1.62 
1. 1t 
2.4: 
2.76 
3.64 
1.46 
2. 2c 
3.31 
2. 7c 
.3P 

1.16 
4.03 
4.17 
2. os 
.52 
.21 
.6F 

7.82 
1.16 
2. oc 
1.38 
.97 

1.45 
1.08 
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3.70 
3.35 

1. m 

- 
1 

0.89 
.ga 

1.62 
2. 18 
1.93 
2.35 
2.62 
3.23 
2.74 
1.22 
2.30 
2.41 
.65 

1.71 
1.27 
1.76 
1.75 
1. 85 
.62 .n 
.88 

1.79 
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1. 54 
3.42 
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3.00 
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3. 15 
1.92 
2.43 
1.70 
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4.50 
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1.76 
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3.61 
1. 18 
1.35 
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2.90 
2.25 
1.94 
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2.38 
3. 12 
1.47 
1. 21 
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1.21 
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1.23 
1.02 
1.0; 
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1.3( 
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2.01 
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March 
- 

2 
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1.27 
7.64 
8.33 
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7.30 
8.10 
8.47 
6.98 
1.45 
6.72 
7.00 
1.74 
5.88 
2.24 
1.01 
.90 

4. 60 
9.40 
5.43 
9.32 
6.08 
(9  1s. 08 
6.58 
6.80 

10.83 
6.82 
7. 02 
8.88 
.70 

6. 43 
5. 07 
5. Bo 

12.00 

1.44 
6. 10 
5.73 
3. 20 
1. 16 
1.05 
5.13 
6. 35 
2.82 
6. 25 
3. 10 
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9.55 
1.68 
4. 01 
1. m 
6. KI 

12.62 
7.35 
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6.39 
3.16 
4.04 
.93 

1.46 
1. 16 
9.72 
3.62 
4.62 
2.21 
.92 

5.33 
4.00 
3.35 
3. 15 
8.17 
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10.39 
7.80 
3.16 
1.08 
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12.76 
7.31 
.71 
.78 
.82 
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1.30 
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1.42 
1.36 
1.28 
1.87 
5.41 

17.55 
9.42 

10. n 

(;! 80 
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1.42 
.62 
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1.36 
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6. 25 
.42 
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1.10 
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5.37 
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6.09 
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6.43 
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8.03 
9.00 
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18.35 
18.80 

8. 65 
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.................. 
.......................... 
.......................... 
.......................... 

.................. 

.................. 

.._ ............... 
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.......................... 8.47 
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Laguna B e ~ h  ............................................ 
Lake Arrowhead 1 ......................................... 
Lambert, No . 57 (Orange County)l .__________________.____ 
Lecheeza Patrol Station, No . 352 .......................... 
Lefflngwell Ranch, No . 288 (East W'hittierP .............. 
Limestone No . 74 ......................................... 
Lytle Creek P . I3 . (Southern California Edison Co.) - - - - - .  
Lytle Creek (Base Line St.)l .............................. 
Llve Oak (Sycamore Canyon)l ............................ 
Llano ..................................................... 
Long Beach 3 .............................................. 
Los Angeles 8 .............................................. 
L O ~  Angeles (Municipal Airport)l ......................... 
Malibu headquarters ...................................... 
Mill Creek . No . 3 (Southern California Edison CO.)~ ...... 
Monroria Canyon 1 ....................................... 
Monrovia Falls, No . 150 .................................. 
Morro, No . 49 (Orange County)l .......................... 
Mount Wilson ............................................ 
Mouth of Lopez Canyon, No . 421 (Fillmore Station) ...... 
Mouth of 8an Antonio Canyon ........................... 

Neenach (Lake Tweedy) .................................. 
Newhall .................................................. 
Newport Beach 1 .......................................... 
North Hollya~ood ......................................... 
North Ebllywood . No . ?22 ................................ 

Newark (San Bernardino, 42d St . at reservoir)l ............... 

TABLE 1.-Precipitation data (inches and hundredths). Feb . 27 to Mar . 4 .  1938. inclusive. for Ventura. Lo8 Angeles. Orange. San Bernatdino. 
and Riverside Counties-Continued 

[Precipitatlan for 24 bours ending near sunset unless otherwise indicated1 

Norwalk .. I ............................................... 
Oake Wilde, No . 48 ....................................... 
Ontario (Power House) ................................... 
Ojai ....................................................... 
Opid's Camp ............................................. 
Oinard ................................................... 
Pacoima, No . 219A (Forestry Warehouse) ................. 
Pacoima Dam ............................................ 
Palmdale 1 ................................................ 
Palm Springs (Riverside County) 1 ....................... 
Palos Verdes, No . 436 ..................................... 
Pasadena- ................................................ 
Pasadena No . 413 (Central Fire House) ................... 
Perris (Riverside County) 1 ............................... 
Peter's . No . 72 (Orange County) 1 ......................... 
Picken's Canyon .......................................... 
Piru, No . 593 (Newhall Ranch) ........................... 
Pomona l - - - - _ _ - - . _ - - _ - - _ - - - - - - - - - - - - - - - - - - - - - - - . - - - - - - - - -  
Pomona No . 256, Southern Pacific Ry . l . __________________  

Power House, No . 2 (L . A . C . P . & L.) 1 .................. 
Power House, No . 3 (L . A . C . P . & L.) 1 .................. 
Puddingstone Dam, No . 96 ............................... 
Puente, No . 2 W  ........................................... 
Radium Hot Springs ...................................... 
Raywood Flat 1 ........................................... 
Redlands I................. ............................... 
Riverside ................................................. 
Roscoe, No . 14 1 ........................................... 
Rossmoyne Fire Area (Glendale) ........................... 
San Bernardino (near). ................................... 
Salt Works X (Orange County)l .......................... 
Pan Bernardino (2d and D Sts.)l .......................... 
Sandberg .................................................. 
San Dimas ................................................ 
San Dimas Dam, N o  . 89 1 ................................. 
San Fernando 1 ............................................ 
Sen Fernando Reservoir, No . 293 (lower) .................. 
San Gabriel Camp, No . 1, No . 76 .......................... 
San Gabriel Canyon . No . 379 (east fork) ................... 
San Gabriel Dam, No . 1 1 ................................. 
San Gabriel Dam, No . 2 . No . 334 .......................... 
San Gabriel Dam RS . No . 76 .............................. 
San Gabriel Divide (San Dimas X) ....................... 
San Gahriel Power House ................................. 
San Jacinto ............................................... 
Sari Pedro 1 ............................................... 
San Juan Capistrano (Orange County)l ................... 

Power House, NO . 1 (L . A . c . P . & L.) ................... 

station 

Santa Monica ............................................. 
Santa Paula 1-- - - - - . - - - - -_- . - - - - - - - - - - - - - -~- - - - - - . - - - - - . - -  
San Gorgonio (Nevada, Calif . plant) ......................... 
Santiago No 102 (Orange CountyP ....................... 
Saugus, N o  . kJ0 (substation Southern California Edison 
co.). 

Latitude 

... 

I ............................................... 
.............................. 

Santa Ana 1 
Santa Ana (Orange County)! 
Ba~ta  . Ana No . 1 ((intake) Southern Caliiornia Edison ... 

CO.)l. 
Santa Ana. No . 3 (Southern California Edison CO.)~ ______. 
Santa Anita Dam. NO . 63A 1 .............................. 
Santa Anita Ranger Eltation ............................... 

. .  
33 32 
34 15 
33 42 
34 05 
33 56 
33 46 
34 12 
34 as 
34 07 
34 30 
33 46 
34 a3 
33 56 
34 ob 
34 05 
34 10 
34 11 
33 34 
34 13 
34 17 
34 10 

34 44 
34 23 
33 36 
34 10 
34 12 
33 56 
31 15 
34 12 
34 29 
34 15 
34 12 
34 15 
34 20 
34 34 
33 50 
33 48 
34 09 
34 OB 
33 48 
33 47 
34 15 
34 24 
34 03 
34 04 
34 35 
34 32 
34 19 
34 08 
34 00 
34 36 
34 03 
34 M 
33 58 
34 14 

......... 

....... 
34 07 
33 38 
34 07 
34 44 
3 4 0 6  
3409 
34 17 
34 17 
34 13 
34 14 
34 13 
34 15 
34 13 
34 12 
34 09 
33 47 
33 43 
33 31 
33 46 
33 45 

........ 

34 02 
34 11 
34 12 
34 02 
34 21 

33 48 
3426 

........ 

Longitude 

. .  
117 46 
117 12 
117 43 
118 53 
118 00 
117 43 
117 27 
117 3 
117 45 
117 47 
118 12 
118 15 
118 23 
118 36 
117 03 
118 00 
117 59 
117 49 
118 04 
118 24 
117 40 

........... 
118 34 
118 32 
117 ,S4 
118 24 
118 23 
118 05 
118 11 
117 41 
119 12 
118 06 
119 11 
118 24 
118 24 
118 07 
116 34 
118 32 
118 (Kc 
118 09 
117 14 
117 46 
118 13 
118 44 
117 45 
117 45 
118 27 
118 31 
118 30 
117 48 
117 56 
118 33 
116 50 
117 12 
117 36 
118 22 

.......... 
117 16 
117 53 
117 18 
118 43 
117 48 
117 46 
118 27 
118 29 
117 51 
117 49 
117 61 
117 58 
117 51 
117 45 
117 54 
116 57 
118 17 
117 40 
117 51 
117 52 
......... 

117 06 
118 01 
118 01 
118 2s 
119 04 

117 44 
118 34 

........... 

Eleva- 
tion 

above 
m.s .  1 

206 

5. 
400 

1. 530 
253 

1 . ooo 
2. 225 

1, 630 
3, 400 

70 
417 
97 
747 

2. 050 
975 

1.450 
100 

5. 850 
1.173 
2. 500 

3. Ro5 
1. 245 

8 
630 
732 

2. OOO 
99 1 
900 

4. 354 
51 
955 

1.700 
2.654 
5q4 
450 
865 
852 

1. 466 
550 

4.2.50 
675 
870 
857 

2 . l oo  
1.580 
1.248 
1.030 
4 M  

2.041 
r.200 
1. 360 
895 

1. 000 

......... 

......... 

........ 

........ 
1. li2 

40 
1. 048 
4. a5n 
960 

1. 350 
960 

1.160 
1 . wo 
I . 500 
1.251 
2.335 
1. 600 

850 
1. 550 

90 
103 
133 
130 

3.517 

2.000 
1. 400 
1. 703 
140 

600 
1. 093 

........ 

......... 

......... 

February 
. 
n 

. 98 

. 35 

. 30 . 60 
"! 31 
1.75 . 30 . 97 
1 . n . 02 
1.47 . 30 
1.27 
1 . 16 
.ai 
1 . ?o . 50 
2 . 16 
T . 98 . 23 

1 . 17 
1.05 . 40 
1.40 . 50 
1.30 
1 . fia . 98 . 28 
1 . 79 . 70 . 96 . 88 

'18 

72 
. 44 
1 . w . 31 
1.43 
(9 . 12 . 10 . 95 
T 
T 

1.09 . 26 . 44 . M 

. li . 1: 
1 . 13 
1 . 3f . 3; 
41 

. - - - - . - 

1 . la  

(? 11 
1 . 14 . 03 
1.43 
1.4s . 1: 
1 . 9( 
1.3f 
1.34 
1 . 35 
. 85 . OE . 3( 
1.38 . 37 
1.06 

1.38 
1.3E . 47 . 8C 

2 . 5c . 31 . 68 

1.31 

. - . - ... 

. 
28 

. 61 
7.40 
1 . 12 
2.42 
1.95 
1.27 
4 . 10 
1.60 
1.84 . 47 
1.38 
2.85 
1 . 15 
3 . a3 . 92 
3.47 
4.74 
1.62 
5.93 
1.41 
3.34 
1.93 
1.87 
1.40 . 05 
1.30 
1 . 53 . 53 
3 . 14 
3.34 . 73 
'I . 88 
1.89 
1.44 
1.84 
1.41 . 10 
2 . 10 
2.53 
3.53 . 55 
1.30 
3.60 
1.33 
1.45 
1.55 
1.64 . 87 
1 . 23 
1.64 
2 . oo 
1.79 
4.00 . 44 . 93 
1.71 
2 . 14 
1.10 

1.67 
1.65 
1.67 
2 . 22 
1.31 
2.65 
3.75 
3.36 
2.83 
4.53 
3.67 
4.48 
2.80 . 33 . 85 
1 . 13 . 84 
1.31 
1.56 

. 84 
4 . Ofi 
7 . 12 
1.90 . 86 
3.50 
1.47 . 77 

. on 

1 

1.44 
4.33 
1.65 
2.86 
1.98 
1.81 
2.45 
1.72 
1.85 . 58 
1.63 . 48 
1.71 
3 . OR 
1.31 
3.81 
3 . 24 
1 . 12 
3 . w 
2.41 
2.35 
1.93 . 58 
1.85 
1.39 
1 .a 
1.92 
1.58 
1.91 
3.35 
1.93 
3.21 
3.30 
1.58 
2.01 . 87 . 70 
1 . 52 
2 . 18 
2 . 70 
1 . 15 
1.23 
3 . 14 
1.53 
2.11 
I . 87 
1.50 
1.78 
3.21 
1.68 
3.05 
1 . 79 
3.60 
1.05 
. 96 
1.91 
2.07 
1.34 
1.04 
1.38 
1.59 
1.90 
2.90 
2 . 64 
2 . 10 
3 . 12 
2.88 
5.30 
3.52 
3.07 
. 78 
2 . fio 
1.28 
1.53 
1.77 
1.03 
1.38 
1 . n 
1.03 
3.53 
7.41 
1.56 
2 . 10 
1 . 50 
1.76 
1.05 

March 

2 
. 

2.32 
3.40 
1.35 
5.84 
2 . 53 
1.43 
9.10 
1.60 
5.51 
1.75 . 58 
5.86 
2 . a3 
7 . €53 
3 . 57 

('1 

'31 53 
11 . 83 
1.80 '? 65 
4.78 
5 . 22 
1 . 23 
5.32 
2 . 07 
4.22 

(1) 

14.92 
1.66 
4.97 
5 . 38 . 76 . 58 
2.00 
7.70 
3.64 
1.10 
1.35 
8 . 12 
5 . 39 
2 . 17 
2.45 
3.82 
1.62 
1.97 
5 . 4.5 
2.85 
8.30 
1.85 
1.66 
1.73 
1.37 
6.83 
4.4fi 
1 . 14 
1.04 

7 . 18 
1.86 
3 . 25 
12.52 
10.90 
1.92 
13.42 
12.19 
8.82 
6.47 
2 . 15 
. 90 
1.43 
2 . rnl 
1.43 
3 . 10 
2.90 
6.76 

(? 90 

(2 20 

(2 11 
3.24 
12.15 
1.47 
3.27 

3 
. 

1.06 
14.51 
3.85 
1.25 
3.03 
4.75 
2 55 
5.04 
1.88 . 45 
3.30 . 38 
1.86 . 35 
3.40 c 00 
2.65 
2.33 
2.96 
10.17 
6.02 . 25 . 94 
1.9s . 3s 
2 . 27 
. 82 

12 . 50 
10.17 . 72 
2.44 . 01 . 76 
1 . 27 
2 . 39 
4.00 
1 . 10 . 68 
4.58 
2.63 
2.18 
1.06 . 93 
4.21 
3 . 52 . 31 
3 . 63 
3.62 
1 . 15 
2.95 . 80 
13.50 
3 . OR 
1.46 
3.33 . 77 
1.56 
2.02 
4.84 
4.33 
1.04 
1 . 24 
3.03 . 07 
1.17 
1.60 
8 . 16 
1 . 18 
1.55 

1 . 61 
1 . 15 
1 . 29 
3.03 
3 . 243 
2 . 00 

Qauge 

3.36 . 73 
14.00 . 86 
2 . 26 . 75 
1.43 . 55 

....... 

6.43 
30.49 
8.54 
13.04 
9.75 
9.R8 
20.48 
11.52 
11.85 
4.52 
7.38 
11 . cnl 
i . 26 
15.74 
10.92 
13.19 
17 . 18 
7.42 
26.23 
8.W 
lfi .84 
12.57 
8.75 
10.46 
5.95 
10 . 13 
8.28 
8.52 
19.15 
16.84 
11.36 
27.27 
7.56 
9.71 
11.48 
5 . 57 
5.86 
6.72 
14.81 
14.95 
6.55 
6.48 
17.35 
9.23 
10.06 
9.73 
8.22 
8.08 
10.23 
11.01 
10.24 
13.12 
2? . 23 
,.71 
5.26 
8.51 
13.13 
9.82 
5.47 
9.90 
7.57 
11.93 
14.68 
8.93 
9.37 
21.99 
20.26 
18.49 
24.55 
21.84 

1 Preelpitation measured near sunrlse . 
: Included in next lollowing measurement . 
I Precipitation midnight to midnlght . 
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TABLE 1.-Precipitation data (inches and hundredths), Feb. 27 to Mar. 4 ,  1938, inclusive, for Ventura, Los Angeles, Orange, San Bernardino, 

and Riverside Counties-Continued 
[Precfpitation lor 24 hours ending near sunset unless otherwlse indicated] 

Statlon Latitude 

Ventura _ _ _ _ _  _ _  -. - -.. . _____._____..________ _ _ _ _ _ _ _ _ _ _ _ _  _ _  - - 
Vincent Patrol Station __..._______________--.--------.-.-. 
Victorville (A. 9. Amaral)l ... - - _ _ _ _ _ _ _ _ _ _ _ _  _ _  _ _ _ _  _ _  -. -. _ _ _  
Villabrook No. 70 (Orsnge County)l _________________..... 
West Fork San Dimas Experiment _________.________._____ 
West Los Angeles (Sawt.elle City Hall) No. 140 ______...._. 
Whittier Narrows No. 220 (Rivera) 

Longitude 

0 ,  

117 59 
116 55 
118 28 
117 48 

114 01 
118 02 
118 07 
116 41 
118 2G 
117 13 
118 02 
118 36 
118 17 
118 OR 
118 28 
117 41 
117 46 
117 46 
118 3fi 
118 19 

118 17 
117 48 
118 26 
117 39 
117 51 
118 27 
118 28 
118 25 
119 14 
118 08 
117 21 
117 60 
117 41 
118 27 
118 04 
118 02 
117 52 
117 50 
118 16 
117 48 

..._...... 

__._._.___ 

Eleva- 
tion 

above 
m. 8.1 

1.150 
5, 

815 
300 

1,050 
1.400 
2,950 
1.300 
1.472 
5, iT)o 
3.375 
1.520 
1, 650 

7.500 
2. 700 
2,675 

747 
57 

1,850 

. . . . - -. . . 

?E 

. -. - - -. -. 
125 

1,740 

695 
7 

125 
50 

2,713 

2. 100 
232 
195 
365 
475 

5,3fi9 
40 

405 

.~ ...._.. 

3. m o  

a, 250 

. - - - - -. . 

1 Precipitutlon measured near sunrise. 
8 Included in  next following measurement. 

The accompanying rainfall table lists 224 gaging sta- 
tions throughout the exce,ssive rainfall areas of the 5 
counties affected-Ventura, Los Angeles, San Bemartho, 
Orange, and Riverside. The table sliows the lntitntle, 
longitude, and elevation of the st,at,ions listed ; also tlie 
daily rainfall, and the to td  catch for each of the seve,rsl 
stations. Hourly inte,nsities are shown also for stations 
exceeding an inch per hour or more. It will be noted that 
the hourly intensities were not phenomenal, generally- 
the highest analyzed being Clear Creek station with 1.87 
inches. It is probable, however, that not over 10 tmo I5 
percent of the stations posse.ssed recording gages. It is 
lnteresting to notme, that Opids Camp in the San Gabriel 
Mountains received 10.89 inches in 8 hours on March 2, 
1938, and that the following 34hour amounts, all on 
March 2, were recorded: 

Inchra 
Kellys Kamp, San Gabriel Mountains . . . . . . . . . . . . . . . . . . . .  17. 55 
Big Bear Lake Dam, San Bernardino Mountains _ _ _ _ _ _ _ _ _ _  15. 06 
Opids Camp, San Gabriel Mountains _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  14. 92 
Lake Arrowhead, San Bernardino Mountains _ _ _ _ _ _ _ _ _ _ _ _ _  14. 51 

Deep Creek, mentioned above, one of the main head- 
water tributaries of the Mojave River, rises in the San 
Bernardino Mountains between Big Bear Lake and Lake 
Arrowhead. It was the floodwaters of this stream that 
mused the Mojave River to flood out through the cle,sert 
of the same name, resulting in much damage and over- 
flowing from Soda Lake through Baker to Silver Lake for 
the first time since 1922, filling the latter a t  its center to 
a depth of probably 22 feet. Both of these lakes are 

1 Includlng, besides the Weather Bureau cooperative stations, gage  operated b y  the 
Los Angeles and Orange County Flood Control Distrirta. by the various counties and 
cities in the region Involved, by power companies, by the Forest Service, Soil Conserva- 
tion Servioe, and by other agencies. public and private. The operators of the gages are 
indicated to some extent in the table. 

February 

27 

1.05 
1.42 
.39 
.48 
1.2: 

1.54 
.56 

2. 13 

(?85 
2. 15 
2.00 

1. 20 
‘H 29 
‘? 80 
1.26 
1. 23 
1. 27 
1.32 
.25 

1.01 
.32 
.27 
.IO 

1. M) 

c i  :: 
(:I 00 

(? 16 

C1R6 

.21 

.40 
1.14 

1.28 

1.39 
.70 

3.81 . 98 
1. 22 
1. 20 
4. 5! 

4.18 
3. w 
1.70 
1.50 
1. 61 
5. 10 
6. m 
2.70 
2.01 
2.69 
2.32 
1.40 
3.66 
6. 34 
3.03 
.45 

1.20 
2. 12 
.97 

2.49 
1.42 
.98 

1.53 
2.96 
.39 

1.08 
.30 
.73 

1.45 
5.34 
3.50 
1.13 
.67 

2.28 
6.02 
1.49 
.84 
- 

1 

2.91 
2.10 
2.33 
1.72 
3.45 
2. 18 
2. 69 
2.45 ‘? 40 
3.15 
2.98 
1.95 
2.44 
2.02 
1.43 
.88 

3.25 
.73 

3.17 
1.23 
2. 19 
2.07 
1.54 
2.66 
1.98 
1. 17 
2.46 
1.38 
1.27 
3.74 
.78 
.68 

1.90 
.82 

1.77 
1.73 
1.66 
1.88 
3.35 . 15 
1.77 

March I Qreatest 1 
2 

, 
7. 51 
8.47 
1. 71 
1.25 

7.89 
9. 18 

10.95 

$! 60 
10.97 
12. l ?  

12.41 
4.35 
4.59 

11.24 
11.47 
6.70 
3.05 
1. 70 
6.02 
1.35 
4.60 
2.45 
3. 23 
2.24 
4. 19 
2.59 
.82 

3.37 
.17 

1.95 
8.94 
5.21 
1.75 
4. 50 
( 9  
12.32 
3.67 
2.43 

(2 78 

- 

3 1 4 I l h o u r  I Date 1 Storm 
total 

19.61 
18.23 
8.82 
7.72 

18.37 
17.00 
18.8 

12.50 
8.90 

28.17 
25.13 
10.67 
13.25 
19.78 
8.78 

10.38 
21.10 
20.73 
14.33 
6.28 
8.70 

13.10 
8.41 

11.68 
11.28 
6.75 
9.71 
9.04 
5.52 
5.M 
5.93 
3. I6 
9.00 

17.24 
11.10 
9.38 
8.83 

10.77 
25.68 
7.33 
9.21 

usually merely dry beds. So far as known the floodwater 
caught in Silver Lake in January 1016 was the previous 
greatest amount, a t  least back to t#he sist,ies. It is with 
this thought in mind that tlie following is quoted from 
page 381 of the hlojave Desert Region of California, 
U. S. G. S. Water Supply Paper No. 578: 

After heavy rains in January 1916 so inrich water flowed down 
to the Mojave River that it not onlr reached Soda Dry Lake, 
but continued acro~s  the Playa to silver Lake, which filled it 
to a depth of about 10 feet. It is said that practically all the water 
in  Silver Lake, when the Playa of that name is flooded, comes from 
Mojave River, particularly the headwater region, and not from the 
desert land immediately adjacent to the Plays. 

As Silver Lake reached a depth of only 10 feet during the 
1916 phenomenal flood it is easy to see how much more 
water passed down the Mojrtve River during the recent 
flood to bring a depth of 20 feet or more to tlie said dry 
lake bed, and cnusmg much flood damage in the vicinity 
of Victorville, Brtrstow, and Baker, including destruction 
of highways and railway beds. 

An attempt has been made to obtain accurate survey 
data on extent of areas overflowed by the floods in the 
several streams affected, the amount of damage, and the 
number of lives lost as a result of the floods. The surveys 
are incomplete a t  the present time and may not be com- 
pleted for several weeks. It is impossible to even approxi- 
mate the total areas flooded, but they will run into 
hundreds of square miles. The Los Angeles County 
agent has made a study of damage in this county alone to 
agriculture, from which we quote: 

Damage from flood waters in orchards- - - - - - - $130,000 
Damage to vegetables and berries _ _ _ _ _ _ _ _ _ _ _ _  41,000 
Damage to tilled crops _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  97,300 
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Damage to nursery stock . . . . . . . . . . . . . . . . . . . .  
Damage from rain and wind to oranges- _ _ - - - - 
Damage from rain and wind to strawberries- - 
Damage from rain and wind to cut flowers----- 

$30,000 
232,000 
125,000 
35,000 

The damage listed above is only a fraction of the entire 
loss in Los An eles Count alone, when highways, railways, 
buildings,. S O ~  erosion, hestock,  poultry, automobiles, 
farm equipment, power lines, telegraph and telephone 
lines, etc., are all considered. Extend this loss to the 
other four counties involved and the loss becomes tremen- 
dous. A rough estimate, a t  the close of the flood period 
for southern California, was placed at  $24,500,000. It is 
unlikely that an close approximation of the intangible 
losses, such as so1 4 erosion can ever be made. It is known 

that millions of tons of soil and subsoil were removed by 
floodwaters from the mountains, valleys, and 1owla.nds; 
much of the eroded material was deposited over areas to 
become a burden or a real menace; large portions were 
actually washed into the ocean; large quantities filled the 
many storm debris basins and are being removed; untold 
tons were deposited in the bottoms of southern California 
artificial lakes and reservoirs. 

Data obtained from the American Red Cross show 
deaths from the great flood as follows: 

Los Angeles County _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  29 
Oran e C o u n t y - _ _ - - - _ - _ _ _ _ - _ - - - - - - - - _ _ _ _ - _ -  20 

11 
Riverside County _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  15 
Ventura Coun ty_________________-__- - - - - - - - - - - - - - -__  4 

T o t a l _ _ _ _ _ _ _ _ _ _ _ _ - _ _ - _ - - - - - - _ _ _ _ - _ _ -  79 

Sari % ernardino County _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

- 

NOTES AND REVIEWS 
Monthly Observed Sunspot Relative Numbers for 1937, 

bers for 1937 have recently been published in the 
Astronomische Mitteilungen, Nr. 136, Zurich 1938, by 
W. Brunner. These numbers are based not only upon 
observations made at  Zurich and Arosa but also upon 
those made at  55 other stations distributed throughout 
the world; they therefore differ somewhat from the pro- 
visional numbers published regulnrly in the MONTHLY 
WEATHER REVIEW. 

by CHARLES M. LENNAHAN.-The sunspot relative num- 
Sunspot relative numbers for 1937 

AuKust-----_--_---__-_ 137. 7 
September _ _ _ _ _ _ _ _ _ _ _ _ _  100. 7 
October _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  124. 9 
November _ _ _ _ _ _ _ _ _ _ _ _ _  74. 4 
December _ _ _ _ _ _ _ _ _ _ - _ _  88. 8 

Year _ _ _ _ _ _ _ _ _ _ _ _  114.4 

No day during the year was free of sunspots. 
The same issue of Astronomische Mitteilungen gives 

the mean relative number for 1936 as 79.7 and not 80.4 
a.s incorrectly published in Astrononlische Mitt,eilungen 
No. 135, page 197, and as republished in the MONTHLY 
WEATHER REVIEW, volume 65: 338, September 1937. 
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