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a) FRAXHKEROE—ViHiE (Gumbel 1941, Dalrympl 1960, Stedinger
1983, Smith J. 1987, WMO 1989, Madsen et al.1997, Katz et al.2003,
Robson and Reed, 2008, and others) . F7=(&

b) FIATIREIRKZT—Ah 5. BEShZEEZEBRXSE—DVRE (WMO 1989,

Smith RL 1989, Katz et al.2003, Robson and Reed 2008, and others
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BZB X BFKANR FOFRERFBTETIUEENS (Todorovic 1979, Cervantes et al. 1983, Waymire
et al. 1984, Smith 1989, Rodrigues-Iturbe et al. 1988, Kavvas et al.1988, Cowpertwait 1998,%)
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S)igE UTET - E5)MESESNS (Schertzer and Lovejoy 1987, Gupta and Waymire 1993, Lovejoy
and de Lima 2015, £)
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o AMF/KE (PMP) &g KHKEDMERDOHETESZE (Paulhus and Gilman
1953, Hansen et al.1977, Schreiner et al.1978, WMO 1989, 2009, and
various Hydrometeorological Reports of US NWS) :
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Sacramento River - Shasta Lake (SHDC1)
Inflow Plot
Ha)umum VE|LI'E 171, ?IZIIJ cfs (February 10, 2017 at 08 UTC)
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American River - Folsom Lake (FOLC1)

Inflow Plot

Maximum Value: 140,900 cfs (February 9, 2017 at 06 UTC)
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Sacramento River - Red Bluff (RDBC1)
River Stage / Flow Plot Monitor Stage: 250.0 Feet
Maximum Value: 256.4 Feet [/ 114,232 cfs (February 18, 2017 at 14 UTC) Flood Stage:
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Water Vapor Flux Water Vapor Flux (Shifted)
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Historical 1D shifting 2D shifting

precipitation precipitation precipitation
depth depth depth Shift to north Shift to east
Watershed Event (mm) (mm) (mm) © O Historical 1D shifting 2D shifting RHP-IVT
Cosumnes 1997A 183.74 317.05 366.53 -5 1 precipitation precipitation precipitation precipitation Increase in
1963B 250.22 328.51 359.38 2 1 depth depth depth depth Shift to north  Shift to east ~ RHP-IVT
1965A 294.17 340.55 353.47 -2 -1 Watershed Event (mm) (mm) (mm) (mm) ©) ©) (%)
1886A 15082 19666 332.30 3 ! Cosurmnes 1965A 294.17 34055 353.47 424.27 -1 -1 14
18888 138.24 269.62 302.54 -3 ! 1997A 183.74 317.05 366.53 416.60 -5 -1 18
Mokelumne 1965A 299.59 428.88 428.88 -4 0 1886A 150.82 196.66 332.30 409.28 5 1 20
1997A 240.38 377.01 415.46 -5 1 1963B 250.22 328.51 359.38 387.87 2 1 12
1963B 339.35 396.00 397.43 2 1 1986A 278.06 293.50 300.85 354.48 1 1 12
19634 160.77 391.32 391.32 -l 0 Mokelumne 1886A 210.24 27031 306.79 533.44 5 1 20
1986A 31230 34343 36124 -1 -1 1997A 240.38 377.01 41546 500.77 -5 0 20
Stanislaus 1965A 270.07 433.08 439.01 -5 -1 1965A 299.59 428.88 425.99 479.52 -3 0 20
1997A 241.08 41027 43475 -5 1 1963B 339.35 396.00 39743 452.76 2 1 12
1963B 366.97 402.76 403.31 2 1 1885A 172.79 316.61 323.73 365.57 -2 0 14
1963A 180.49 394.64 394.04 -1 0 Stanislaus 1997A 241.08 410.27 43475 517.49 -5 0 20
1943A 19041 337.81 368.72 -5 -1 1886A 227.42 284.55 303.74 513.10 5 1 20
1965A 270.07 433.08 439.01 491.86 =5 -1 20
1963B 366.97 402.76 403.31 436.79 2 1 12
Historical 1D shifting 2D shifting 1986A 312.58 339.70 347.60 397.97 1 1 20
precipitation precipitation precipitation Tuolumne 1886A 241.13 293.71 330.37 556.09 5 1 20
depth depth depth Shift to north Shift to east 1997A 226.64 394.00 433.32 524.71 =5 0 20
Watershed Event (mm) (mm) (mm) ©) ©) 1965A 253.80 450.16 460.00 491.51 =5 1 20
Tuolumne 1965A 253.80 450.16 460.00 s 1 19638 406.24 428.05 440.14 477.85 2 1 12
1963B 406.24 428.05 440.14 1 1 1980A 298.72 327.38 426.68 427.03 =5 1 20
1997A 226.64 394.00 433.32 -5 1 Merced 1886A 226.21 252.89 300.34 559.41 5 1 20
1980A 298.72 327.38 426.68 -5 1 1965A 214.81 478.16 490.13 546.11 =5 -1 20
1943A 211.80 380.75 409.58 -5 -1 1997A 162.44 398.35 394.88 491.78 -5 0 20
1963B 402.18 41191 410.93 470.92 2 1 12
Merced 1965A 214.81 478.16 490.13 -5 -1
19638 102,18 41191 411.91 1 0 1986A 205.71 387.86 402.89 441.69 1 0 16
1943A 191.70 378.77 407.93 -5 -1 Upper San Joaquin 1886A 293.53 323.83 376.18 654.31 5 1 20
1980A 25442 291.40 403.95 -5 1 1997A 190.05 494.14 488.82 607.81 =5 1 20
1986A 205.71 387.86 402.89 -2 -1 1943A 224.51 521.43 560.79 560.91 -5 -1 10
. 1965A 253.50 475.13 472.78 527.72 =5 -1 20
Upper San Joaquin 1943A 22451 521.43 560.79 -4 -1 1963B 449.29 434.20 465.32 49433 - 0 20
1997A 190.05 494.14 494.14 -5 0
1965A 253.50 475.13 475.13 -5 0 Upper Kings 1943A 225.72 678.20 745.59 794.26 =5 -1 20
1963B 442.29 43420 46532 1 1 1997A 209.51 608.97 567.79 723.37 -5 -1 20
1995A 381.82 407.61 429.89 1 1 1886A 335.88 371.94 430.53 719.60 5 1 20
. 1963B 551.20 568.44 585.70 640.23 -2 0 20
Upper Kings 1943A 22572 678.20 745.59 =5 -1 1965A 300.17 544.08 560.46 626.04 -5 1 20
1963B 551.20 568.44 585.70 0 1
1997A 209.51 608.97 608.97 -5 0
1965A 300.17 544.08 560.46 -5 1
1876A 197.02 490.49 525.53 -5 -1

ABCS (Atmospheric BC Shifting) % H > BV DRHP-IVT & N T2 K 5 /e RAB & D
T BEK mm KABE D A5 55 EAISA N b
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(Spatial resolution: 3-km grids) Hydrology Model)
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p Energy balance MCU#1 \ Reach#1{
T Lo H IE Mc[j#g-‘k‘* - -h#’?-’" Reach#3 |
T * t MCU#3 — e rr '—"' Runoff
\ t Rainfall /|— Reach#4
2 Snowmel} —
Skin layer A ﬂ c
Dry snow dZ
W=0 / Local or regional
ipe snow groundwater
o aquifer
W = H'rp +
'0
. N
Program for
Stream
Program for Network
Hillslope |ﬁ and
Hydrologic Regional
Processes Groundwater
\. vy

(@) BERMNORETOI 7L, KkpJOT 7). TxRILF—I5>X
DWEHY-SHIZE. (b) WEHY-HD#EESS R (Kavvas et al., 2013)
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Ranked events over KRW (top 10)

a. Ranked PMP events over KRW (tpp 10)

Kings River Watershed (KRW)

Maximized 72-h Historical 72-h

Event ID precipitation (mm) Rank precipitation (mm)
1943A0500s0100wivt250_20 794.26 1 225.72
1943A0500s0100wivt250_10 745.83 2 225.72
1997A0500s0100wivt250_20 723.37 3 209.51
1886A0500n0100eivt250_20 719.59 4 335.88
1963B0200s0000eivt250_20 640.22 5 551.2
1965A0500s0100eivt250_20 626.03 6 300.17
1965A0500s0100wivt250_20 588.67 7 335.88
1963B0100n0100e 570.94 8 551.2
1963B0200n0100eivt250 12 542.89 9 551.2
1885A0200s0100eivt250_20 516.06 10 121.35

b. Ranked stream flow events with input from PMP events over KRW (top 10)

Kings River Watershed (KRW)

Flow volumne Event flow Historical flow peak Event volumne
Event ID rank peak (cm) (cm) (m~3 x 1018)
1886A0500n0100eivt250 20 1 7035.7 2005.1 12.02
1943A0500s0100wivt250_20 2 4515.5 2058.2 4.96
1963B0200n0100eivt250 12 3 3176.8 2767.4 4.44
1943A0500s0100wivt250_100 4 3356.3 2058.2 4.4
1965A0500s0100eivt250 20 5 2836.8 1135.8 4.25
1963B0100n0100e 6 3038.6 2767.4 4.21
1963B0200s0000eivt250_20 7 2955.2 2767.4 4.16
1885A0200s0100eivt250 20 8 2505.5 583.43 3.8
1965A0500s0100wivt250_20 9 2461.9 1135.8 3.7
1995A0000n0100e 10 2256.2 1378.3 2.83

Upper Kings River Watershed (KRW)MDPMPE XUPMFA AR hS
>F> 0 (EAi71047)
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Hurricane-F'i:a,nces
September 3-11, 2004
3277 sites -

10

N E

Maximum: 18.10"
Lin_\{il-le"F'-aIIs, NC

Figure 4. Storm-total rainfalls for Hurricane Frances, 25 August — 8 September 2004 Figure
courtesy of David Roth of the Hydrometeorological Prediction Center.
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7 Hurrlcane lvan
September 13-26, 2004
4356 sites

15

"Meximum: 17‘.-00"
Cruso, NC*

Figure 6. United States rainfall totals for Hurricane Ivan (image courtesy of NOAA Hydrometeorological Prediction
Center).
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13-28 September 2004
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Regional Hydro-Climate Model Simulation Domain
for Cache Creek Watershed
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GCMs and Scenarios Used

Available GC_M Simulation Spatial Temporal
Models .. orid )
realizations ) period Scale scale
resolutions
Historical | ECHAMS - 1.8 1900-1999 9 km 1-hour
Control
Runs CCSM3 - 1.4 1900-1999 9 km 1-hour
ECHAMS 9 1.8 2010-2099 9 km 1-hour
217 century
projections
CCSM3 4 1.4° 2010-2099 9 km 1-hour

ECHAMS (Scenarios): A1B1, A1B2, A1B3, A2-1, A2-2, A2-3, B1-1, B1-2, B1-3
CCSM3 (Scenarios): A1B, B1,A2, AIFI

Trinhis (20164F)
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Cache Creek - Rumsey (RMSC1)
River Stage / Flow Plot Monitor Stage: 12.0 Feet
Maximum Value: 13.1 Feet / 21,550 cfs (January 8, 2017 at 23 UTC) Flood Stage:

1/9 1713 1717 1721 1725 1729 242 276 2710 2714 2718 2722 2726
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