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Modern Perspective

e 1862 Precipitation
—Bulletin 195 and NOAA Atlas 14

e 1862 Flows Compared
—1955
—1964
—1986
—1997
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DATA DESCRIPTION

Data type: precipitation depth 2 Unite: | english lz‘ Time series type: | partial duration Izl

SELECTLOCATION
1. Manuailty:

a) Enter location (decimal degrees, use ™ for 5 and W)-  latiude ongitude: submit |

b} Select station (click here for a list of stations used in frequency analysis): | select station E
2. Use map:

a) Select location
(mave erosshair of double cick)

b) Click on station icon
(L show stations on map)

|| LOCATION INFORMATION:

i Name: Shaver Lake, California, US*
|| Latitude: 37 4000

|| Longitude: -115 2000

|| Elevation: 7156

(| * seuree: Google Maps

Map das E312 Google. INEGH - Terms of L)

POINT PRECIPITATION FREQUENCY (PF) ESTIMATES

WITH 90% CONFIDENCE INTERVALS AND SUPPLEMENTARY INFORMATION
NOAA Atias 14, Volume 6, Version 2



Precipitation Records

RAINFALL IN STOCKTON SINCE 1849
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30 Day Cumulative Totals and Frequency
Dec 1861 - Jan 1862

Marysville Fort Crook %‘;m‘e;}"?
Depth: 7.42 Depth: 13.29 Bull. 195 - 20 yr
Bull. 195- 2 yr Bull. 195-1,000y1  woas 14 - 25 yr
NOAA 14 -2 yr MOAA 14 - 1001
o Red Dog
Depth: 25.97
Bull. 185 - 5yr
Fort Bragg MNOAA 14 -5 yr
Depth: 17 " Nevada City
. Bull. 195-10 yr Depth: 34
\NOAA 14 - 10 yr / Bull, 195 - 40 yr
f | NOAA 14 - 10yr
—h
| Grass Valley
Depth: 34

San F rancisco
Depth: 19'153’1
Bull. 195 - 200 yr,

/ g Sa;iramento
NOAA 14 -500yF . ¢ Depth: 19,35
7‘r' Bull. 195- 1,000 yr
oy e NOAA 14 - 1,000 yr.
San Francisco 2 i
Depth: 28.25 Stockton
Bull. 195- 1,000 yr - Depth: 15.036
MOAA 14 - 1,000 yr Bull. 195 - 10,000 yr
] — MOAA 14 - 1,000 yr
Benicia Bamacks S San Benito
Depth: 11.6 R Depth: 9.69
Bull. 195 - 10 yr Bull. 195 - 25 yr
NOAA 14 - 10 yr MNOAA 14 -25yr

. Bull. 195- 25 yr
\ NOAA 14 - 25 yr

San Diego
Depth: 5.56
Bull. 195 - 5yr
MNOAA 14 -5 yr

Grass Valley
34 inches
B-195-25yr
NOAA 14 — 25 yr

Sacramento
19.36 inches
B-195-1,000 yr
NOAA 14 - 1,000 yr

Stockton
15.04 inches
B-195 - 10,000 yr
NOAA 14 — 1,000 yr

San Francisco
28.25 inches
B-195 - 1,000 yr
NOAA 14 - 1,000 yr




24 Hour Cumulative Totals and Frequency

Fort Bragg
Depth: 2
. Bull. 195- 2yr
;NDAA 14-1yr

San Frandisco .
Depth:272

Bull. 195- 5yr

MNOAA 14 -2 yr

San Francisco 2
Depth: 3.5
Bull. 195- 10yr
MNOAA 14 -10 yr

Benicia Barracks
Depth: 2
Bull. 185- 5yr
MOAA 14 -2 yr

Dec 1861 - Jan 1862

Fort Crook
Depth: 3
e | Bull. 185- 100vyr
MNOAA 14 - 25 yr
Mary sville [;H:;mﬂg%
Bull. 185- 2yr NOAA 14 - 10 yr

NOAA 14- 1 yr
/ ./f/"l/ “Nevada City

| Depth: 5.1
i Bull. 195- 5yr
MNOAA 14 -5 yr

Grass Val
Sacramento Diepth: 5.I$1|r
Depth: 3.15 Bull. 195- 5yr

NOAA 14 - 10 yr -

T

San Benito
Depth: 2.04
Bull. 185- 2yr
NOAA 14 - 2 yr

Fort Crook
3 inches
B-195 - 100 yr
NOAA 14 — 25 yr

Red Dog
7.5 inches
B-195-40yr
NOAA 14 —-10 yr

Sacramento
3.15 inches
B-195-10yr
NOAA 14 -10yr




Sacramento - NOAA Atlas 14 depth-duration-frequency (DDF) curves

. 90% confidence
Sacramento
30 day
1862 + 30 Day .
SR Al 19.4 inches
) 500 yr >
%15 | 2 Day
E‘ [ | 3 Day
o 4 Day
.% J 7 Day
E‘ 10 Day
i;' 10 20 Day
30 Day
i ;ﬂ,nﬂ'"'#‘#'TE‘#
5 1 Sacramento
§aii ff : 1 day
Ei__‘___‘-—-if"'## lﬂﬁi.éﬂ-n[::‘iln?al 3.2 inCheS

10 100

Average recurrance interval (years)




Sacramento - 1862 vs 1986

NOAA 14 DDF 90 % confidence
30
Sacramento
. 1862
1986 1862 - 30 Day Total
a4 inches
20 - — 500 yr
D [ ]
E 2 Day
-
B 3 Day
1] q | -
-E 1986: + 30 Day rDtTal —aDay
= 7 Day
% 10 Day
~ 20 Day
B 30 Day
"' —1D
_..--"""w...- ay
/I,f'"""d —T:B;-ﬂ- Dalyfl-'utal
it 7.6inches
P 1862 - 4 Day Total 100 yr
’___‘_,_..--5"""'. i+ 5ilinches
10yr |
0

1 10

100 1,000

Average recurrance interval (years)



Precipitation depth (in)
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Stockton - NOAA Atlas 14 depth-duration-frequency (DDF) curves

90% confidence StOthOh
30 day
1862 -30 Day Total 15 inches
15 inches .

2 Day

3 Day
4 Day
7 Day

—_

[ | 10 Day
l 20 Day

30 Day

1 Day

10 100

Average recurrance interval (years)




Sonora - NOAA Atlas 14 depth-duration-frequency (DDF) curves

%0 90% confidence
1862-60 Day Total | |
70 72inches
1,000 yr
60
0 Jl C
—x5p | J ' L]
.'.E.. 1 Day
-':-"_ - 2 Day
L]
- 3 Day
=
.% 40 4 Day
'E. 7 Day
'E I 10 Day
a 30 l 20 Day
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60 Day
20
[
|
10

10 100

Average recurrance interval (years)




Historic Floods
e 1862 Discharge in Lower American River
—Swampland Minutes

— Compare unregulated flows

— Compare to similar drainage basins




afRoelsomyEanon

e Year Peak
W._||Ibw Creek CFS

. Buffalo\Creek ~ | s _|PMF 906,000f
O e e W f" 1862 318,000
Bacon S House RURCRRLS oy 20 B O st 7 i
: 7 . G’*Rabel s.q.House Bl -0tk 4 O, . 1986 265,000
Hﬁth andil Encroaclhment: T G i (e Patt.erson ‘HF’USE ¥ ‘41997 302,000

I A diignton Sectiony, e ot ST N 11064 260,000)
L/ 7 it W\ e SRl BB 1 e 1955 219,000

wamp Oerlad Flow Cmmissioers'inuts
May 15, 1862




Sacramento Annual Precipitation
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Sacramento Annual Precipitation
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Sacramento Annual Precipitation
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Conclusions

e 1862 Precipitation
— Relentless
— Some extreme 30-60 day totals

e Recent Discharges ~1862

e Climate change
— (That’s what climates do!)
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Fort Crook

Fort Crook  24HR 2day 3day 4day 10day 30day
1862 3 3.35 4.05 4.5 6.32 13.29
1955 1.7 2.38 2.38 2.61 4.74 5.09
1964 1.75 2.64 2.95 3.17 3.75 6.25
1986 2.6 3.28 4.03 4.47 7.43 10.43

B 195
1862 100yr 20yr 10-20yr 10yr 25yr 1000 yr
1955 2yr S5yr 2yr 2yr S5yr 2yr
1964 2yr 5yr 5yr 5yr 2yr 5yr
1986 10 yr 10 yr 10 yr 10 yr 50 yr 100 yr

NOAA 14
1862 25yr 10 yr 25yr 25yr 25yr 100 yr
1955 2yr S5yr 2yr 2yr S5yr 2yr
1964 2yr Syr Syr Syr 2yr 2yr
1986 10 yr 10 yr 10 yr 10 yr 50 yr 25yr




Downieville

Sierra Nevadas Region

J0day

1862

1855

1564

1986

1597
B 135

37.70
17.74
1558
3073
4434

1862
1855
1564
1586
1597
MOAA 14

1862
1955
15964
1586
1597

Nevada City 24HR 2day 3day dday Joday
1862 5.10 9.43 12.20 12.33 34.00
1955 3.09 3.51 4.33 4.38 13.76
1964 2.99 4.46 5.95 7.42 12.47
1986 7.49 14.44 17.95 20.63 35.47
1997 7.75 11.62 15.15 18.19 44.62

B 195
1862 Syr 10yr 20 yr
1955 1yr 1yr 1yr
1964 1yr 1yr 1yr
1986 40 yr 200 yr 200 yr
1997 40 yr 40 yr S0yr

NOAA 14
1862 Syr 10yr 10 yr
1955 1yr 1yr 1yr
1964 1yr 2yr 1yr
1986 25 yr 100 yr 100 yr
1997 25 yr 25yr S0yr




Sierra Nevadas Cont...

Grass Valley 24HR 2day 3day 4day 10day 30day

1862 5.10 9.43 12.20 12.33 21.07 34.00
1955 3 3.42 3.67 5.46 8.54 12.67
1964 4.33 5.55 6.66 8.06 9.97 12.24
1986 6.77 12.27 15.13 16.96 22.47 28.07
1997 6.31 9.94 12.06 14.73 20.13 37.41
B 195
1862 Syr 10yr 10 yr
1955 2yr - -
1564 2yr 2yr 2yr
1986 10 yr 40 yr 40 yr
1997 10yr 10yr 10 yr
NOAA 14
1862 2 yr 10yr 10 yr
1955 1yr 1yr -
1564 2yr Lyr lyr
1586 Syr 25yr 25 yr
1997 Syr Syr 10 yr




Old Records, Modern Methods

e Manning’s Equation
— Channel
— Roughness

e Other Methods




Old Records, Modern Methods

e Results
— Folsom: ~250,000 cfs
e n=0.02to00.05

— Brighton: ~200,00 cfs
* n=0.061to00.08-0.1




American River at Fair Oaks
PMF and Maximum Unregulated Historic Rain Floods

Ordered by Maximum 3-day Flow

Water Date Peak 1-day 3-day
Year of Peak cfs cfs cfs
PMF Dec-Jan 906,000 698,000 472,000
1862 9-Jan 300,000 est. 208,000 est. | 180,000est
1986 9-Jan 265,000 160,000 166,000
1997 1 2-Feb 302,000 ? 252,500 1 165,000
1997 3 2-Feb 300,000 2 248,900 * 164,200 3
1965 23-Dec 260,000 183,200 140,300
1956 23-Dec 219,000 189,100 127,400

Motes:

' Derived from USGS Water-Data Report published in 1998.
2 COE peak estimate for the 1997 flood.
3 Data provided by DWR's CDEC database used in the latest COE

frequency analysis and results from 2001 Folsom PMF Report.
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Ordered by Maximum 3-day Flow
Water Date Peak 1-day 3-day
Year of Peak cfs cfs cfs
PMF Dec-Jan 906,000 698,000 472,000
1862 9-Jan 300,000 est. 208,000 est. | 180,000est
1986 9-Jan 265,000 160,000 166,000
1997 1 2-Feb 302,000 ? 252,500 1 165,000
1997 3 2-Feb 300,000 2 248,900 * 164,200 3
1965 23-Dec 260,000 183,200 140,300
1956 23-Dec 219,000 189,100 127,400

Motes:

' Derived from USGS Water-Data Report published in 1998.
2 COE peak estimate for the 1997 flood.
3 Data provided by DWR's CDEC database used in the latest COE

frequency analysis and results from 2001 Folsom PMF Report.




American R at Fair Oaks (Station 11446599) Recorded peaks

Elevation = 4,472 ft (Based on revised estimate for

1862 flood of 300,000-336,000) 1905-1954

1000000 e

Simulated peaks

% 0Old GQ1gp = 326,000
< 100000 { New Qqgg = 343,000 1955-1998
E - L]
g Revised estimate
dtl'é — EEEB%E::}kEw{-ﬂJEJ For 1862 - 31 8,000
!; f‘ f ——" THll 1?:1Sk&r:: {(+0.15)
1000

9998 95 90 80 7O 50 30 20 10 5§ 2 10502

Annual Exceedance Probability, in percent




Im not sure what we should share here yet. There are a lot of interesting things to explain

Drainage Qp Qp/DA
Location Year Area (sqmi)  (cfs) (cfs/sq mi)
Original Folsom Cafion 1862 1861 501294 269
Adjusted Folsom Carfion 1 1862 1861 240187 129
Adjusted Folsom Cafion 2 1862 1861 208000 112
Coastal Region
Eel River At Fort Seward, CA 1965 2107 261000 266
MNorthern Region
Trinity River at Burnt Ranch, Ca 1956 1435 172000 120
Sierras
American River Fair Oaks 1862 1888 318000 168
American River Fair Oaks 1997 1883 309000 164
Stanislaus River Knights Ferry 1862 980 100000 102
Yuba River at Smartsville, CA 1928 1200 120000 100
MF Feather River at NR Rich Bar 1997 1025 88800 87
Tolumne River La Grange 1862 1532 130000 85
Feather River 1955 1341 104000 78
Kings River at Trimmer, Ca 1956 1342 85200 63
Feather River Oroville 19504 3624 230000 63

Sacramento River Hamilton Ci 1940 10833 350000 32




