

















FLOODS OF 1952

FLOODS OF 1952 IN CALIFORNIA

By S. E. Rantz and Harlowe M. Stafford .

ABSTRACT

Two major floods occurred in galifornia in 1952. The first was the flood of
January 11-13 in the south San Francisco Bay region that resulted from heavy
rains whichbegan on the morning of January 11 and ended about noon January 13.
This flood was notable for the magnitude of the peak discharges, although these
discharges were reduced by the controlling effect of reservoirs for conservation
and flood-control purposes. The flood damage was thereby reduced, and no lives
were lost; damage, nevertheless, amounted to about $1, 400, 000.

The second flood was due, not to the immediate runoff of heavy rain, but to the
melting of one of the largest snow packs ever recorded in the Sierra Nevada
range. In the spring and summer of 1952, flood runoff occurred on all the major
streams draining the Sierra Nevada. In the northern half of the Central Valley
“asin--the Sacramento River basin--flood volumes and maximum daily discharges
were not exceptional, and flood damage was not appreciable. However, in the
southern half, which is formed by the Kern River, Tulare Lake, and San Joaquin
River basins, new records for snowmelt runoff were established for some streams;
~ut for below-normal temperatures and shorter, less warm hot spells, record
flood discharges would have occurred on many others. In the three basins an
area of 200,000 acres, largely cropland, was inundated, and damage was esti-
mated at $11, 800, 000.

FLOOD OF JANUARY 1952 IN THE SOUTH SAN FRANCISCO
BAY REGION

By S. E. Rantz
Introduction

The flood of January 1952 in the south San Francisco Bay re-
7¥ion was the result of a stormthat centerednear the summit of the
“anta Cruz Mountains, where rainfall total exceeded 8 inches. Al-
“hough peak discharges in January 1952 exceeded those previously
~ecorded only at very few of the gaging stations in the area, a com-
narison on an area-wide basis of the 1952 flood with previous
"loods is difficult to make,owing to modifying effect of the larger
cumber of regulating reservoirs now in existence, and to the fact
“hat only three gaging stations in the area were in operation before
1930.
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532 FLOODS OF 1952 IN CALIFORNIA

The report presents data on stages and discharges at 14 gagirg
stations, an analysis of flood damages, a brief analysis of the char-
acteristics of the flood hydrographs, and other data pertaining to
the flood.

Description of the Region

The region of the flood discussed in this report (fig. 72) com-
prises the drainage basins on the east side of San Francisco Bey
south of San Lorenzo Creek, on the west side of the bay, south of

EXPLANATION

South San Francisco
Bay region

Central Valley basin

Figure 72. --Index map of California, showing location of the
areas described in this report.
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Bay region. Early on the 12th the storm center had moved to a
point just off the coast of central California.. Under the influence
of this center and a deep trough in the upper atmosphere, further
development occurred along the quasi-stationary front. The re-
sulting storm moved onto the coast on the 12th just to the north of
San Francisco. Strong onshore flow of the convectively unstable
air brought heavy rainstorms to coastal sections from the San
Francisco Bay region southward.

Precipitation

Rainstorms began in the San Francisco Bay region in the early
morning of January 11 and lasted until about noon of January 13.
In general, however, about 85 percent of the precipitation fell dur-
ing the 24-hour period ending at 9 a. m. on January 12. Strongly
influenced orographically, the storm total ranged from 3 inches
on the valley floor to more than 8 inches in the Santa Cruz Moun-
tains. Observed maximum hourly precipitation ranged from 0.3
to 0.7 inch over most of the region, but reached 1. 64 inches at
Boulder Creek in the San Lorenzo River basin.

The isohyetal map (pl. 6) is a generalized picture of the areal
distribution of the precipitation of January 11-13. The isohyets
are drawn on the basis of records for 81 precipitation stations, 56
of which are operated by the U. S. Weather Bureau, and on the
"asis of the shape of the normal-annual isohyets for the region.

Stages and Discharges at Stream-Gaging Stations

Explanation of Data

Detailed records of discharge for the gaging stations in the
south San Francisco Bay region appear on the following pages.
Tor each station, the records include a description of the gaging
<tation, daily mean discharge and total runoff for the 3-day period
January 11-13, 1952, and gage height and discharge at 2-hour in-
-rerals for this period.

The description of the station gives information on the location,
«ize of drainage area, type and completeness of gage-height rec-
ard, definition of the stage-discharge relation, the maximum stage
>nd discharge during the present flood and previous maxima of
~ecord, and other pertinent information.

A summary table gives the daily discharge for each day in the
neriod January 11-13, the mean discharge for the period, and to-
“‘al runoff--both in inches and in acre-feet--for the period. A
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table of gage height and discharge at indicated time gives the gage
height and discharge at 2-hour intervals during the period. As
the peak occurred on January 12 at all the stations, the detailed
discharge for the 3-day period is sufficient to delineate the flood
hydrograph, although the streams were still comparatively high at
the end of January 13.

Figure 73 presents discharge hydrographs at selected gaging
stations for the 3-day period. The hydrographs are for unregu-
lated flow (see section “Peak discharge” for further discussion of
hydrograph preparation). The recessions in discharge have not
been shown beyond midnight of January 13, because rain which
began again on January 14 caused the streams to rise once more.
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Figure 73. --Discharge hydrographs at selected stream- gagmg

stations.
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Soquel Creek at Soquel, Calif.
Location. --Lat 36°59'29", long 121°57'17", in NE} sec. 10, T. 11 S.,

1 W., on left bank 0. 2 mile upstream from highway bridge in town <
Soquel,

Drainage area. --40. 4 sq mi.

Gage-height record. --Water-stage recorder graph,

Discharge record, --Stage-discharge relation defined by current-meter
measurements below 2, 100 cfs and extended to peak stage by loga-
rithmic plotting.

Maxima. -~January 1952; Discharge, 4,910 cfs 5:30 a,m. Jan. 12 (gaT
height, 11,63 ft).
May to December 1951: Discharge, 3,500 cfs Dec. 28, 1951 (ge<«
height, 10.58 ft), from rating curve extended above 2, 100 cfs as ex-
plained above.

Remarks. --Small diversions above station for irrigation.

Mean discharge and runoff, January 11-13, 1952

Daily discharge, in cfs, January 11...... 555
Daily discharge, in cfs, January 12...... 2,290
Daily discharge, in cfs, January 13...... 678
Mean discharge, in cfs, for period....... 1,170
Runoff, inacre-feet.................... 6,990
Runoff, ininches....................... 3.24

Gage height, in feet, and discharge in cubic feet per second,
at indicated time, 1952

Gage Dis- Gage Dis- Gage Dis-
Hour height charge height charge height charge

January 11 January 12 January 13
2 4,72 126 10.18 3,080 7.54 1,040
4 4.73 127 11.30 4,420 7.32 930
6 4.74 129 11.00 4,000| 7.16 850
8 4,73 127 10.30 3,200 6.98 760
10 4.73 127 9.77 2,670| 6.78 662
N 4,72 126 9.10 2,080} 6.65 610
2 4.71 124 8.32 1,520 6.50 550
4 4.76 131 7.87 1,240 | 6.40 510
6 5.80 340 7.63 1,100} 6,30 480
8 8.10 1, 380 7.41 975 | 6.20 450
10 9.56 2, 460 7.78 1,180 6.13 429
12 9.90 2, 800 8.00 1,3201 6,08 414
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Alamitos Creek near Edenvale, Calif,

Location. --Lat 37°14'20",
1 E., on left bank 0. 4 mile upstream from confluence with Los
Capitancillos Creek and 4 miles southwest of Edenvale.

_rainage area. --35.0 sq mi.
Cage-height record, --Water-stage recorder graph until 1 a, m. Jan. 12,

when gaging station washed out.

long 121°52'15", in SW3 sec. 16, T. 8 8.,

Hydrograph for period 1 a. m.

Jan. 12 to 12 p. m. Jan. 13 constructed on basis of 3 discharge
measurements and comparison with records for nearby streams.
I ischarge record, --Stage-discharge relation defined by current-meter

measurements below 1, 400 cfs and extended to peak stage by log-
arithmic plotting,

IMaxima, --January 1952: Discharge, 2,000 cfs 1 a. m. Jan. 12 (gage
height, 5.2 ft, datum used before Jan, 12, 1952),

1930 to December 1951: Discharge, 2,670 cfs Dec. 27,

(gage height, 6.60 ft), from rating curve extended above 1, 800 cfs

by logarithmic plotting.
Temarks. --Flow regulated by Almaden Reservoir (capacity, 2, 000

acre-ft) and Calero Reservoir (capacity, 9,213 acre-ft).

Mean discharge and runoff, January 11-13, 1952

Daily discharge,
Daily discharge,
Daily discharge,
Mean discharge,
Runoff, in acre-feet
Runoff, in inches

in cfs, January 11
in cfs, January 12
in cfs, January 13
in cfs, for period

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

1931

Gage height, in feet, and discharge in cubic feet per second,
at indicated time, 1952

545

R.

Gage Dis- Gage Dis- Gage Dis-

Hour height | charge height charge height charge
January 11 January 12 January 13
2 1.85 18 1,950 730
4 1.85 18 1, 840 640
6 1.85 18 1,730 550
8 1.85 18 1,620 460
10 1.85 18 1,520 380
N 1.85 18 1, 400 340
2 1.87 19 1,300 300
4 1.93 22 1,200 270
6 2.90 140 1,100 250
8 4.00 500 1,000 240
10 4, 72 892 910 230
12 5. 1, 300 820 220
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Los Capitancillos Creek at Guadalupe, Calif.
Location. --Lat 37°13'05", long 121°54'35", in SW% sec. 19, T. 8 S., R

1 E., on left bank 0.5 mile northwest of Guadalupe and 3.5 miles un-
stream fron confluence with Alamitos Creek.

Drainage area.--12.6 sq mi.

Gage-height record. --Water-stage recorder graph.

Discharge record. --Stage-discharge relation defined by current-meter
measurements below 530 cfs and extended to peak stage by logarithmi
plotting.

Maxima. --January 1952: Discharge, 1,330 cfs 2 a.m. Jan. 12 (gage
height, 4.22 ft).
1930 to December 1951: Discharge, 1,160 cfs Dec. 28, 1931
(gage height, 4.05 ft), from rating curve extended above 840 cfs by
logarithmic plotting.

Remarks. --Flow regulated by Guadalupe Reservoir (capacity, 3,500
acre-ft).

Mean discharge and runoff, January 11-13, 1952

Daily discharge, in cfs, January 11...... 205
Daily discharge, in cfs, January 12...... 538
Daily discharge, in cfs, January 13...... 129
Mean discharge, in cfs, for period....... 291
Runoff, in acre-feet..,................. 1,730
Runoff, ininches................. ... ... 2.57

Gage height, in feet, and discharge in cubic feet per second,
at indicated time, 1952

Gage Dis- Gage Dis- Gage Dis-

Hour height | charge height charge height charge
January 11 January 12 January 13
2 .91 15 4.22 1,330 2,04 188
4 .91 15 3.63 958 1.96 166
6 .91 15 3.25 732 1.90 151
8 .91 15 3.01 600 1.85 140
10 .93 16 2.82 500 1.80 129
N .95 18 2.61 400 1.76 121
2 1.00 22 2.44 326 1.72 114
4 1.40 65 2.31 278 1.68 107
6 2.62 404 2.23 249 1.64 100
8 3.11 656 2,23 249 1.60 93
10 3.22 716 2.20 238 1.58 90
12 3.70 1,000 2.08 199 1.58 90
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Los Gatos Creek below Los Gatos, Calif.

Location. --Lat 37°14', long 121°58', in Rinconada de Los Gatos Grant,
on left bank 350 ft downstream from Cypress Road Bridge and
0.9 mile northeast of railroad station in Los Gatos, Santa Clara
County.

Drainage area. --43. 6 sq mi.

Gage-height record, --Water-stage recorder graph.

Discharge record. --Stage-discharge relation defined by current-meter
measurements below 2, 600 cfs and extended to peak stage by log-
arithmic plotting.

Maxima. --January 1952: Discharge, 5,800 cfs 1 a.m. Jan. 12 (gage
height, 10,0 ft).
1930 to December 1951: Discharge, 7,110 cfs Feb. 27, 1940
(gage height, 14.71 ft, site and datum then in use), from rating curve
extended above 2, 300 cfs by logarithmic plotting.

Remarks. --Flow regulated by Austrian Reservoir (capacity, 6,000 acre-
ft) and several small reservoirs above station. Several diversions
above station for irrigation.

Mean discharge and runoff, January 11-13, 1952

Daily discharge, in cfs, January 11...... 874
Daily discharge, in cfs, January 12...... 2, 820
Daily discharge, in cfs, January 13...... 975
Mean discharge, in cfs, for period,...... 1,560
Runoff, in acre-feet.................... 9, 260
Runoff, ininches..................c.... 3.98

Gage height, in feet, and discharge in cubic feet per second,
at indicated time, 1952

Gage Dis-~ Gage Dis- Gage Dis-
Hour height charge height charge height charge

January 11 January 12 January 13
2 2.59 80 9.50 5,480 3.28 1, 300
4 2.62 84 7.14 4,190 3.14 1,210
6 2.64 87 6.56 3,650 3.00 1,130
8 2,62 84 6.09 3,270 2,86 1,050
10 2.61 83 5.58 2,930 2,75 992
N 2.73 102 4.95 2,550 2.65 938
2 2.85 125 4.39 2,070 2.55 885
4 3.95 472 3.98 1,760 2.45 835
6 5.39 1, 420 3.73 1,590 2.38 800
8 6.50 2,240 3.94 1,730 2.30 760
10 7.90 3,580 3.94 1,730 2.23 725
12 8.40 4, 200 3.53 1,460 2.18 700
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Guadalupe River at San Jose, Calif,

Location. --Lat 37°20'00", long 121°54'00", at San Jose, Santa Clara
County, on right bank 100 ft downstream from Los Gatos Creek.

Drainage area, --131 sq mi.

Gage-height record. --Water-stage recorder graph.

Discharge record. --Stage-~discharge relation defined by current-meter
measurements below 4, 800 cfs and extended to peak stage by log-
arithmic plotting,

Maxima. --January 1952: Discharge, 8,000 cfs 4 a.m. Jan, 12 (gage
~ height, 15,20 fi),
1930 to December 1951: Discharge, 8, 680 cfs Feb. 27, 1940 (gage
height, 11.88 ft), from rating curve extended by logarithmic plotting
above 3, 200 cfs.

Remarks. --Flow regulated by several reservoirs (combined capacity,
21,000 acre-ft). Small diversions above station.

Mean discharge and runoff, January 11-13, 1952

Daily discharge, in cfs, January 11...... 586
Daily discharge, in cfs, January 12...... 4,910
Daily discharge, in cfs, January 13...... 1,890
Mean discharge, in cfs, for period....... 2,460
Runoff, inacre-feet...........coo0vnun. 14,650
Runoff, ininches.........covev v, 2.10

Gage height, in feet, and discharge in cubic feet per second,
at indicated time, 1952

Gage Dis- Gage Dis- Gage Dis-
Hour height charge height charge height charge

January 11 January 12 January 13

2 3.865 24 12.10 | 5,000 9.50 2,960
4 3.62 22 15,20 | 8,000 9.00 2,610
6 3.61 22 14.49 | 7,280 8.50 2, 260
8 3.74 34 13,18 | 5,980 8.20 2,060
10 3.81 44 12,22 | 5,100 7.92 1,890
N 3.90 61 11.54 | 4,550 7.77 1, 800
2 3.92 67 10.90 | 4,040 7.42 1,590
4 4.50 200 11,17 | 4,260 7.21 1, 470
6 5. 40 500 10.71 | 3,890 7.05 1, 380
8 7.00 1, 300 10.35 | 3,600 6.90 1, 300
10 9.00 2,610 10.14 | 3,430 6. 80 1, 240
12 11.20 4, 280 9.81 | 3,180 6.65 1,160
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Saratoga Creek at Saratoga, Calif,
[Shown as Campbell Creek on some maps]

Location. --Lat 37°15'15", long 122°02'25", in Quito Grant, on right bank
' 0.5 mile southwest of Saratoga, Santa Clara County.

Drainage area.--8.8 sq mi, approximately.

Gage-height record. --Water-stage recorder graph.

Discharge record. --Stage-discharge relation defined by current-meter
measurements below 320 cfs and extended to peak stage by logarithmic
plotting.

Maxima. --January 1952: Discharge, 1,430 cfs 1:30 a. m. Jan. 12
(gage height, 4.63 ft),
1933 to December 1951: Discharge, 2,540 cfs Feb, 27, 1940
(gage height, 5. 35 ft), from rating curve extended above 510 cfs by
logarithmic plotting,

Remarks. --Diversion and regulation above station by San Jose Water
Works; negligible during high-water periods,

Mean discharge and runoff, January 11-13, 1952

Daily discharge, in cfs, January 11...... 136
Daily discharge, in cfs, January 12...... 387
Daily discharge, in cfs, January 13...... 168
Mean discharge, in cfs, for period....... 230
Runoff, inacre-feet.................... 1,370
Runoff, in inches...... e e, 2.92

Gage height, in feet, and discharge in cubic feet per second,
at indicated time, 1952

Gage Dis- Gage Dis- Gage Dis-
Hour height | charge height charge height charge

January 11 January 12 January 13

2 1.80 27 4.20 940 2.88 200
4 1.80 27 3.79 614 2.86 194
6 1.80 27 3.47 435 2.83 185
8 1.80 27 3.29 351 2,82 182
10 1.82 28 3.15 295 2.81 179
N 1.88 32 3.10 275 2.78 171
2 2.15 56 3.05 257 2.75 163
4 2.72 155 3.00 239 2,71 153
6 3.03 250 3.03 250 2.68 145
8 3.06 261 3.05 257 2.65 138
10 3.25 335 2.99 236 2.63 134
12 4.01 778 2.95 222 2.61 129
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Coyote Creek near Madrone, Calif,
Location, --Lat 37°10'06", long 121°38'55", near southeast corner of
Laguna Seca Grant on right bank 1.2 miles downstream from

Anderson Dam at mouth of canyon, and 1.8 miles northeast of
Madrone, Santa Clara County.

Drainage area, --194 sq mi.

Gage-height record, --Water-stage recorder graph.

Discharge record. --Stage-discharge relation defined by current-meter
measurements.

Maxima. --January 13-15, 1952: Discharge, 56 cfs 3 a.m. Jan. 12
(gage height, 2. 44 ft).
1902-12, 1916 to Jan, 12, 1952: Discharge, 25,000 cfs Mar. 7,
1911 (discharge figure furnished by Duryea, Haehl & Gilman, con-
sulting engineers),

Remarks. --Flow regulated by Coyote Reservoir (capacity, 24,560 acre-
ft) and Anderson Reservoir (capacity, 75, 000 acre-ft).

Mean discha_rge and runoff, January 11-13, 1952

Daily discharge, in cfs, January 11...... 50
Daily discharge, in cfs, January 12...... 16
Daily discharge, in cfs, January 13...... 13
Mean discharge, in cfs, for period....... 26
Runoff, in acre-feet.................... 157
Runoff, ininches....................... 0.02

Gage height, in feet, and discharge in cubic feet per second,
at indicated time, 1952

Gage Dis- Gage Dis- Gage Dis-

Hour height charge height charge height charge
January 11 January 12 January 13
2 2,40 50 2.43 54 2.05 11
4 2.40 50 2.11 16 2.05 11
6 2.40 50 2.03 10 2.05 11
8 2.40 50 1.98 6.5 2.05 11
10 2.40 50 1.97 6.0 2.05 11
N 2.40 50 1.94 5.0 2.05 11
2 2.40 50 2.07 13 2.05 11
4 2.40 50 2,06 12 2.13 17
6 2.40 50 2,05 11 2.13 17
8 2.40 50 2.05 11 2.13 17
10 2.40 50 2.05 11 2,13 17
12 2.40 50 2.05 11 2,13 17
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Coyote Creek near Edenvale, Calif,

_wocation, --Lat 37°16'15", long 121°47'55", on left bank at east boundary
of Santa Teresa Grant, at “The Narrows”, 1.5 miles northeast of
Edenvale, Santa Clara County, and 7 miles south of San Jose,

Jrainage area. --229 sq mi.

(age-height record. --Water-stage recorder graph.

Nischarge record. --Stage-discharge relation defined by current-meter
measurements below 330 cfs and extended to peak stage by log-
arithmic plotting. Backwater corrections applied from 10 a. m.
Jan, 12 to 6 p.m, Jan. 13.

1faxima, --January 1952: Discharge, 768 cfs 10 a.m. Jan. 12 (gage
height, 4.77 ft, backwater from debris).
1816 to December 1951: Discharge, 10,000 cfs Feb. 10, 1922
(gage height, 12,8 ft, from floodmarks), from rating curve extended
by logarithmic plotting above 4, 900 cfs.

I emarks. ~-Flow regulated by Coyote Reservoir (capacity, 24,560 acre-
ft), Anderson Reservoir (capacity, 75,000 acre-ft), and by detention
in percolating reservoir 6 miles above station.

Mean discharge and runoff, January 11-13, 1952

Daily discharge, in cfs, January 11...... 6.8
Daily discharge, in cfs, January 12...... 391
Daily discharge, in cfs, January 13...... 193
Mean discharge, in cfs, for period....... 197
Runoff, in acre-feet.................... 1,170
Runoff, ininches....................... 0.10

Gage height, in feet, and discharge in cubic feet per second,
at indicated time, 1952

Gage Dis- Gage Dis- Gage Dis-
Hour height charge height charge height charge

January 11 January 12 January 13
2 2.48 4.6 2.86 39 3.91 312
4 2.48 4.6 2.98 59 3.86 302
6 2.48 4.6 3.71 290 3.74 254
8 2.48 4.6 4.10 465 3.59 206
10 2.48 4.6 4.77 768 3.48 175
N 2.48 4.6 4.66 669 3.43 163
2 2.48 4.6 4,51 583 3.40 159
4 2.49 5.0 4.39 528 3.35 146
6 2.52 6.5 4.20 432 3.29 136
8 2.56 8.7 4.07 352 3.25 129
10 2.64 14 3.99 334 3.23 122
12 2.76 26 3.94 318 3.21 115
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Alameda Creek near Niles, Calif.
Location, -~Lat 37°35'15", long 121°57'35", in Arroyo de la Alameda

Grant, on right bank 0.2 mile downstream from railroad bridge and
1.2 miles northeast of Niles, Alameda County.

Drainage area. --633 sq mi.
Gage-height record, --Water-stage recorder graph.

Discharge record, --Stage-discharge relation defined by current-meter
measurements below 8, 700 cfs and extended to peak stage by log-
arithmic plotting.

Maxima. --January 1952: Discharge, 18,500 cfs 4:30 p. m. Jan. 12 (gs
height, 13.92 ft).
1916 to December 1951: Discharge, 15,100 cfs Nov. 19, 1950
(gage height, 12,5 ft), from rating curve extended above 8, 700 cis
as explained above.

Remarks, --Flow partly regulated by Calaveras Reservoir (usable
capacity, 96,800 acre-ft, most of which is diverted for San Francis
water supply).

Mean discharge and runoff, January 11-13, 1952

Daily discharge, in cfs, January 11...... 940
Daily discharge, in cfs, January 12..... . 13,800
Daily discharge, in cfs, January 13...... 7,640
Mean discharge, in cfs, for period....... 7,460
Runoff, inacre-feet.................... 44,390
Runoff, ininches.................. ... 1.31

Gage height, in feet, and discharge in cubic feet per second,
at indicated time, 1952

Gage Dis- Gage Dis-~ Gage Dis~
Hour height | charge height charge height charge

January 11 January 12 January 13
2 3.71 172 10.16 9,850 T0.97] 11,8600
4 3.71 174 10.57 | 10,800 10.43 ] 10, 400
6 3.71 174 10.71}| 11,100 9.97 9, 430
8 3.71 174 11.304 12,400 9.47 8, 330
10 3.70 170 11.66 | 13,200 9.12 7,560
N 3.70 170 12.53| 15,200 8.84 6, 950
2 3.70 170 13.36 | 17,200 8.68 6, 600
4 4.02 300 13.90| 18,500 8. 46 6, 120
6 4.63 682 13.32| 17,100 8.23 5, 660
8 5.75 1, 600 12,94} 16,200 8.06 5, 320
10 - *4, 000 12,32 | 14,700 7.88 4,960
12 - *6, 800 11.55}) 12,900 7.74 4, 680

* Interpolated.
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San Lorenzo Creek at Hayward, Calif,

Location, --Lat 37°41', long 122°04', on right bank at highway bridge on
B Street, in San Lorenzo Grant, just outside city limits of Hayward,
Alameda County, 0.5 mile downstream from Palomares Creek.

.

Drainage area, --38, 0 sq mi.

Gage-height record, --Water-stage recorder graph.

Discharge record. --Stage-discharge relation defined by current-meter
measurements below 1, 200 cfs and a slope-area determination of
2,610 cfs for the flood of Dec. 3, 1950,

Maxima, --January 1952: Discharge, 1,990 cfs 6:30 a.m. Jan. 12
{gage height, 11,10 ft),
1940, 1946 to December 1951: Discharge, 2, 990 cfs Feb, 217,
1940 (gage-height 13. 13 ft).
Flood of Jan. 24, 1942 reached a stage of 15, 7 ft, from flood-
marks (discharge, about 4, 200 cfs.

Qemarks, --Very little diversion above station. No regulation.

Mean discharge and runoff, January 11-13, 1952

Daily discharge, in cfs, January 11...... 367
Daily discharge, in cfs, January 12...... 1, 240
Daily discharge, in cfs, January 13...... 379
Mean discharge, in cfs, for period....... 662
Runoff, in acre-feet.................... 3, 940
Runoff, in inches....,..... et 1.94

Gage height, in feet, and discharge in cubic feet per second,
at indicated time, 1952

Gage Dis- Gage Dis- Gage Dis-

Hour height charge height charge height charge
January 11 January 12 January 13
2 3.38 42 10.85 1,890 6.79 600
4 3.36 40 9, 62 1,450 6.52 537
6 3.35 39 10.99 1,940 6.18 463
8 3.34 38 10.10 1,630 5.92 414
10 3.32 317 9,53 1,420 5.75 378
N 3.31 36 8.98 1,230 5.57 345
2 3.38 42 7.95 910 5. 46 326
4 4,23 129 7.91 899 5.26 290
6 8.57 1, 100 7.57 804 5.04 251
8 8.63 1,120 7.39 154 4,94 237
10 8,46 1,070 7.70 840 4,86 224
12 9.45 1, 390 7.33 739 4.81 216
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Peak Discharge

The flood of January 11-13, 1952 was notable for the peak dis-
charges it produced on the streams in the south San Francisco Bay
region. Double peaks, caused by a lull in the rainfall, occurred
in the northernmost basins, San Francisquito, Alameda, and San
Lorenzo Creeks, and probably on Stevens Creek. The greater
peak discharges all occurred some hours after the lesser ones.
These peak, or maximum, discharges, all of which occurred on
January 12, are summarized in table 3, along with those previ-
ously known,

Many of the peak discharges were smaller than they might
otherwise have been, because of the regulating effect of the man;-
conservation and flood-control reservoirs in the region. Where-
ever possible, the discharges that were affected by the regulation
were adjusted onthe basis of change of reservoir content, inorder
to provide the figures of hypothetical unregulated discharge thst
are listed in table. A complicating factor in making the adjust-
ments was the fact that at each reservoir, observations of stage
had been made only once daily. This deficiency in reservoir data
was overcome by drawing for each reservoir a synthetic hydro-
graph.representing stored inflow. JEach synthetic hydrograph was
drawn so that it met the following two requirements: (1) its shap<
resembled that of a hydrograph for a nearby unregulated stream
of similar size, (2) the daily volumes of stored inflow indicated by
the hydrograph equalled the daily changes in reservoir content.

Having prepared these synthetic reservoir hydrographs cof
stored inflow, it was possible to adjust the gaging-station hydro-
graphs of observed discharge, Where a gaging station was im-
mediately downstream from a reservoir, theordinates of the res-
ervoir hydrograph were added to those of the gaging station to give
the hypothetical hydrograph of unregulated discharge at the gaging
station. Gaging-station records so treated were those for Stavers
Creek and Coyote Creek near Madrone. Stevens Creek Reservoir
filled at some time between the start of the storm and the time of
peak discharge, and the peak discharge of Stevens Creek ar-
parently was unaffected by the regulation. Coyote Reservoir, how-
ever, stored nearly all the flow of Coyote Creek above the Mz~
drone gaging station.

Where a gaging station was some distance downstream from a
reservoir, an additional adjustment for channel storage was mace
on the basis of channel dimensions and rate of change of stage.
Gaging -station records requiring this type of treatmentwere those
for Los Capitancillos Creek and Alameda Creek. Adjusted dis-
charge for the station on Coyote Creeknear Edenvale was computed
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from a correlation with peak discharges for the station near Ma-
drone, using discharge records that antedate the construction of
the reservoirs, No extrapolation wasrequired in this correlation.
Unregulated flow of the Alamitos Creek and Guadalupe River gag-
ing stations was not computed because of the complexity of the
reservoir system abovethose gaging stations, Reservoirs on San
Francisquito and Los Gatos Creeks were filledbefore the start of
the storm and had no regulating effects, therefore, on these
streams. No great accuracy is claimed for the adjusted dis-
charges of table 4, but they do indicate the order of magnitude of
the unregulated peak discharges of the various streams.

Because of their usefulness in hydrograph analysis, maximum
24-hour discharges, both observed and adjusted, are tabulated in
table 4. On figure 74, peak discharges for the January flood, ex-
pressed in cubic feet per second per square mile, are plotted a-
gainst the corresponding drainage areas. Although the plotted
points indicate a trend, they are scattered widely, undoubtedly a
result of the complex interaction of the effects due to differences
in amount of precipitation over the region and those due to the
differences in hydrologic characteristics of the individual basins.

Hydrograph Characteristics

A detailed rainfall-runoff analysis of the flood of January 11-13
1952, is beyond the scope of this report., However, examination
of the basic data discloses certain storm and basin character-

istics.
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Three elements roughly define the hydrographs of direct run-
off that resulted from the rainfall excess: lag time;length, intime,
of the base of the hydrograph; and the ratio of the momentary peak
discharge to the maximum 24-hour discharge (adjusted for regu-
lation, if necessary).

Lag time is defined as the time elapsing between the center of
mass of rainfall excess and the occurrence of the peak discharge.
The rainfall excess, which is defined as the volume of rainfall a- -
vailable for direct runoff, fell mainly during a 12-hour period,
with the center of mass of this rainfall excess reached about 9 p.m,
on January 11;hence, lag time is readily determined, The second
element, length of the base of the hydrograph, can be measured
directly fromthe hydrograph after anarbitrary separation of base
flow has been made. The third element, the ratio of the momen-
tary peak discharge to the maximum 24-hour discharge, entails a
determination of the maximum 24-hour period, as it rarely coin-
cides with' the calendar day. This last factor is important in the
San Francisco Bay region, because the small size of the drainage
basins resulted in a large part of the rainfall excess running off
within a period of 24 hours. This is true, to a degree, even in
the comparatively large drainage basin of Alameda Creek, be-
cause the extremely dendritic stream pattern there reduces the
travel time of direct runoff, and thereby partly compensates for
the disparity in size of the basin. Total discharges were used in
computing the ratios, because the refinement of separating base
flow from total flow did not appear to be warranted. (Further
discussions of this ratio as pertaining to California streams may
be found in Water-Supply Papers 843 and 1137-F. 2/

Table 5 summarizes the three hydrograph characteristics dis-
cussed in the previous paragraph, and on figure 75 they are plot-
ted against the corresponding drainage areas. Neither lag time
nor length of base of the hydrograph was computed for those ba-
sins that were very highly regulated or experienceddouble peaks.
In computing the length of the base of the hydrograph,use was
made of the normal recession curves for the gaging stations, be-
cause none of the streams had receded to base flow before the
start of the rains of January 14-17. Ratios of momentary peak
discharge to maximum 24-hour average discharge were computed
for all stations, except those on the highly regulated streams
Alamitos Creek and Guadalupe River. Asexpected, those streams
that experienced double peaks, San Francisquito, Alameda, and

2/ McGlashan, H. D., and Briggs, R. C., 1939, Floods of De-
cember 1937 in northern Calif.: U. S. Geol. Survey Water-Sup—-
ply Paper 843, p. 321-324, 341-345; U. S. Geol. Survey, 1953,
Floods of 1950 in the Central Valley basin, Calif.: U. S. Geol,
Survey Water-Supply Paper 1137-F, p. 767-774.
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Figure 75. --Hydrologic characteristics of drainage basins for
rainfall excess of 12 hours.

San Lorenzo Creeks, and probably Stevens Creek, showed ratios
that were lower than the average trend. The ratio for Saratoga
Creek 3/ is much higher than that for the other streams, but the
steepness of peaks on Saratoga Creek is often inconsistent with
that for rises on the other gaged streams, being sometimes steep-
er and at other times flatter. This may be explained by the fact
that the small size of drainage basin and short time of concen-
tration of Saratoga Creek result in this stream being sensitive to
changes of short-period rainfall intensity. A rain of steady

3/ This stream is shown as Campbell Creek on some maps.
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intensity will cause a flat peak, whereas a short interval of high-
intensity rainfall, during a period of steady rain, will resultin a
sharply peaked hydrograph. In the larger drainage basins with
longer times of concentration, the effect of a short interval of in-
tense rainfall is modified.

It is emphasized that the hydrograph characteristics discussed
are those for a rainfall excess of 12 hours duration, as interpret-
ed from the records of a single flood. For a precise study, it
would be necessary to divide the 12-hour duration period into
shorter intervals, the records for many floods would have to be
studied, and other basin parameters would have to be introduced-
as for example, basin slope or a factor representing basin shape.
The sketchy analysis used in this report does, however, give a
generalized picture of the behavior of the streams in the region
under a storm of the type described.
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SNOWMELT FLOOD OF 1952 IN KERN RIVER, TULARE LAKE,
AND SAN JOAQUIN RIVER BASINS

By Harlowe M. Stafford
Introduction

The snowmelt flood 0f 1952 in south-central California occurred
in part of the same area (fig. 72) as the floods of November-De-
cember 1950, which are described in Water-Supply Paper 1137-F,
Floods of November-December 1950 in the Central Valley basin,
California. 4/ The cause of this flood was, however, quite dif-
ferent. Whereas the cause of the floods of 1950 was a series of
heavy storms that brought rain, rather than snow, to unusually
high altitudes in the Sierra Nevada, that of the flood of 1952 was
the melting of an unusually heavy snow pack.

All the gaging stations listed in this report were also a source
of data for Water-Supply Paper 1137-F. 4_/ For convenience, the
reference numbers assigned to the gaging stations in table 7 and
on the map (figure 76) for this report conform to those in tables 6
and 8 and plate 15 of Water-Supply Paper 1137-F 5/.

The report contains no detailed records ofdischarge at individ-
ual gaging stations or tabulation of momentary peak discharges as
commonly presented in flood reports. The discharge is expressed
largely in terms of volume of runoff and the maximum daily dis-
charge during the 4-month period from April 1 to July 31; com-~
parisons of these figures are made with those of other yearsof
high runoff from snowmelt. Figure 75 shows the location of the
area described in this report.

Description of Basins

The Kern River, Tulare Lake, and San Joaquin River basins
occupy the southern part of the Central Valleybasin of California,
which lies between the crest of the Sierra Nevada on the east and
crests of the coastal ranges on the west. The Tulare Lake basin
lies between the Kern River basin on the southand the San Joaquin
River basin on the north. Its principal streams, named in south
to north order, are the Tule, Kaweah, and Kings Rivers.

4/ U. S. Geol. Survey, 1953, Floods of November-December 1950
in the Central Valley basin, California: U. S. Geol. Survey Water-
Supply Paper 1137-F. p. 505-789.

5/ Idem, p. 742, 743, and 768.
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On the Kern River, the volume of the April-July runoff that
passed the site of Isabella Dam was 954, 000 acre-feet, and the
maximum daily discharge was 8,000 cfs on May 30. Atthe statior
near Bakersfield, the maximum daily discharge was 8, 360 cfs ar
compared to a discharge of 7,300 cfs in 1938and 9,500 cfs in 1906.

At the Tule River station near Porterville (upstream from the
South Fork), the maximum daily discharge during the snowmelt
period was 860 cfs on April 25. This was exceeded by the dis-
charge of 1, 300 cfs in 1938, of 2,780 cfs in 1906, and by the rec-
ord discharge of 2,820 cfs in 1923,

Because a snowmelt runoff could occur on the Kings River on
a scale as great or greater than that of 1938, when a maximum
daily discharge of 22,800 cfs and an April-July volume of 2,320,000
acre-feet were recorded at Piedra, the Corps of Engineers stored
water in partly completed Pine Flat Reservoir to limit damage
downstream as muchas possible. Of 150,000 acre-feet of storage
space available on April 1, about 130, 000 acre-feet was used in
controlling the outflow to a maximum dailydischarge of 15,500 cfs
on June 6. Inflow to the reservoir reached a maximum of 18, 400
cfs on May 28, If the storage facilities of the reservoir had not
beenused the Corps of Engineers estimated that instead of 250,000
acre-feet, about 320,000 acre-feet of runoff from Kings River
would have entered Tulare Lake. The maximum daily flow to Tu-
lare L.ake was about 3,600 cfs and to San Joaquin River, about
4, 600 cfs.

On San Joaquin River, the regulation of snowmelt runoff by
Millerton Lake was such that the maximum daily outflow from the
reservoir, including diversions to the Madera and Friant-Kern
Canals, did not exceed the 9,520 cfs on June 18. At the station
below Kerckhoff powerhouse, upstream from the reservoir, the
maximum daily discharge was 15,000 cfs on June 6. In 1938, be-
fore the construction of Friant Dam, the maximum daily discharg=
below Friant during the snowmelt period was 17, 700 cfs.

On Merced River, the maximum daily inflow to L.ake McClur>
was 9,660 cfs and occurred on May 28. Maximum daily outflow
from the reservoir was 9, 930 cfs, on May 31; in 1938 the corres-
ponding discharge was 12, 000 cfs on June 2.

On April 1there was a total of 370,000 acre-feet of space avail-
able in the foothill and mountain reservoirs of the Tuolumne River
basin. Of this total, 100,000 acre-feet of space in Don Pedr>
Reservoir was reserved for flood control. In view of the large
April 1 snow pack, flood-control space was held also in Hetch
Hetchy Reservoir by the City of San Francisco. As recorded st
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