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Bulletin 120: Seasonal Runoff Forecasts

Unimpaire 0ot ool Salell et D el L)
HYDROLOGIC REGIOM HISTORICAL FORECAST HISTORICAL DISTRIEUTION FOBRECAST
and Watershed 50T | Mag | Minf | Aprdul | Por | i 507§ Max | Minf§| Dot ] i ater Pat all
Aug of of § |Forecasts of ¢ Frobability fug af of Thru i Feb Mar | Apr Jul Aug | Sep ‘ear af Frobability
r [2] : Fescord : Recof Awg Fiange (1) [2] Record | Recar Jan’ T B orecasts Aug Range [1]
MNorth Coast
Trinity River at Lewizton Lake [10] £54 1533 i 420 Y edw 260 Y. 50 N 1398 2330 200 i3 LT 807
SACRAMENTO RIYER
Upper Sacramento River
Sacramento River at Delta above Shasta Lake 2398 il 3 280 a4 LT 1965 16!
MeCloud River aboue Shazta Lake 392 i) 13 360 e 1217 | 2363 B
Fit River near Montgomery Creek. + Squaw Creek 1,066 2033 43 40 T 3,159 5,150 1,45
Total Inflow to Shasta Lake 1818 | 3526 T2 1,600 f: 1460 - 1340 EI07 | 07IE | 24T a5 3]
Sacramento River above Bend Bridge. near Red B 2,434 6,075 a4 2,150 BEM 1890 - 2B00 § 8807 17480 @ I 1215 1035
Feather River
Feather River at Lake Almanor near Prattuille [3) 333 ETE 12 2E0 TEN a0 1269 36
Morth Fork at Pulga (3] 1028 2416 4 T Thx 2417 4400 Bl
Middle Fork near Clio (4] 13 512 Ed Tz 213 E37 2
South Fork at Fonderosa Dam (3] 1 ZET 1 il (x4 291 REZ o3
Feather River at Oroville 1782 4ETE 39 1380 TP 1160 - 1Fe0 § 4620 | 9482 a4, 475 475
Yuba River
Morth Yuba below Goodyears Ear 274 E47 240 SR B4 1,056 10,
Inflowe b Jackson Mdws and Bowman Resemairs [3) 12 236 e 95 il 1= 292 3
South Yuba at Langs Crossing [3] 233 43 5 150 aem ava BEG L
*fuba River near Smartsville plus Deer Creek 1,006 2424 20 a80 an TED - 1m0 § 2373 44928 36 205 230
American River
Morth Fork. at Maorth Fork Dam [3] 262 76 4 210 a0 EIE 1234 E
Middle Fork near Auburn [3) h22 1406 10 4E0 aas 1070 | 2575 14
Silver Creek Below Camino Diversion Dam [3) 173 386 3 160 v 312 705 5:
American Fiver below Folsom Lake 1240 0 2074 22 110 anz 970 [-1 1270 2718 E382 34! 126 240
SAN JOAGUIN RIYER
Cosumnes River at Michigan Bar 126 383 100 T 75 |- 136 340 1263 2 12 a4
Mokelumne River
Morth Fork near West Paoint (5] 437 fre] 10 380 a7 (4] 1,003 13
Tatal Inflow to Fardee Feservoir 461 1085 10 430 ks 400 - 4z0 795 1,500 12 45 40
Stanislaus River
Middle Fork below Beardsley Oam (3] 334 TiE 5 | 300 Az 471 423 &
Morth Fork Inflow to Mekays Foint Dam [3] 224 ik : 200 ga
Stanizlauz River below Goodwin Rezerwair [7] To2 1,710 11 640 91 B0 - Tz0 1171 24952 15! 95 T
Tuolumne River
Cherry Creek & Eleanor Creek, near Hetch Hetchy HE 72T 4 290 g2 461 1147 12
Tuclumme River near Hetih Hetzhy RO4 1392 15§ BEO a3 T 1661 265
Tuolumne River below La Grange Reservoir [4) 1220 ZBE2 3 1,110 A 1030 - 1,260 1,351 4,531 38 200 15
Merced River
Ferced River at Pohono Bridge ave aas = az0 HE 461 1020 g
Merced River below Merced Fallz (3] [i%ced 1537 14 540 foli 430 - £30 1007 | ETET 15 a5 21}
San Joaquin River
San Joaguin River at Mammoth Poal (7] 1026 2273 23 s20 a0 1337 2964 30
Eig Creek below Huntington Lake [3) a 264 il T nz 293 1
South Fork near Florence Lake (7] 2 a1 = 170 ga 248 1k T
San Joaquin River inflow to Millerton Lake 1254 | 27358 2H 970 TP 260 - 1,100 1838 | 4E42 36 155 20 400 20 0 2vo an 25 15 1.385 Th 1280 |- 1520
TULARE LAKE
Kings River
Maorth Fork Kings River near Clitf Camp [3) 234 ARG 5 180 K 284 EO7 5i
Kingz River below Pine Flat Rezervoir 1224 3 iy 940 S 250 - 1040 1721 4287 38 130 [:33} 1 5| 20| 275 an a0 n 1.285 Th% 1180 |- 1400
Kaweah River below Terminus Reservoir 286 M E 200 T3 1w - 260 454 1402 ] o] 3 3 64 25 48 12 4 2 300 BE% 260 - 360
Tule River below Lake Success E4 253 i | 492 25 |- 48 148 E15 1 U] ] 1 1 1 7] 1 1] 0 B1 L1E a0 |- o0
Kern River
Kern River near Kernville 384 1203 240 B3 1] 1677 1E:
Kermn River inflow to Lake Isabella 461 1657 2 270 592 230 |- 230 T30 2218 17 T 25 40 EG 95 20 an 15 m 430 592 380 - 500

oo
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April-July Forecast and % of Average Water Year F’'Cast Distribution

Water Year Forecast and % of Avg. 4
Water Year F'Cast 80% Prob. Range

April-July Forecast 80% Prob. Range
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April-July Runoff (taf

“Non Snow Driven” Basin (Feather)

Correlation of AJ Runoff to
High Elevation Snow Index
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We analyze similar patterns and correlations for precipitation data
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Graphical Analyses = Reality Chec

ired Runoff [TAF/WY]

Water Year Unimpal

1000

San Joaqu

in River at Millerton

American River Unimpaired Inflow to Folsom [taf]
Oct Mov Dec Jan Feb Mar Apr

99% 8 29 22 35 49 70 87

90% 8 29 38 69 108 171 189

75% 8 29 62 107 166 246 273

50% 8 29 140 264 287 340 383

25% 8 29 305 413 407 474 443

10% 8 29 461 a77 500 555 510

min 0 6 3 1 24 42 75

max 335 985 1509 1988 1866 1525 1130
Actual or Estimated (leave blank to use hist. distribution. enter. or link to observed or B120

99% [ 29 70

90% 8 29
75% 8 29
50% 8 29 340
25% 8 29
10% 8 29
Scaled percent of water year runoff for projected wy total flow
99% 37% 41% 51% 8.3% 11.7% 18.8% 20.7%
90% 2.8% 4.0% 4.3% 7.8% 12.1% 19.2% 21.1%
T5% 1.9% 3.7% 4.6% 8.0% 12.5% 18.5% 20.6%
50% 17% 38% 6.4% 12.0% 13.0% 16.1% 16.0%
25% 1.5% 40% 9.6% 13.0% 12.8% 14.9% 13.9%
10% 1.3% 4.3% 11.5% 14.4% 12.5% 13.9% 12.7%
scale 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Historical percent of water year runoff for given wy total flow (from QmonDist4.xls)

0 4.1% 37% 5.9% 8.7% 11.2% 18.3% 21.2%
800 2 3 22 1%
1200 4
2000 1.3% 5
3300 1.0%

4500 0.8%
5500 0.7%
av mo% 1.0%




Using Averages to Predict Extremes

Calibration

High Wdter

- Events
Critically

Dry Years
7 95% of data \~
99.7% of data

. =) .

-3 -2 -1 0 1 2 3

e Based on...historical measurements

e Errors are part of the process / define confidence levels
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Feather River inflow to Lake Oroville

When Data Goes bad...

High Snowpack

0 it Proviitag;
SEEh lpr.lhm Dt - [ty Foecipitaior,
L0 Lot Togw Reparts Windom  fjagy J

r—

88.00 {
8500 |
8400 {
83.00 {
82,00 4
8100 {
80.00 {
70.00 1

78.00 ¢

SApr

BUCKS LAKE (BKL )
Date from 04/02/2011 10:02 through 07/01/2011 10:02 Duration : 90 days
Max of period : (041272011 10:00, B3.04) Min of perioct (041772011 19:00, 80.88)

8304

80,88

11-Apr 18-Apr 25-Apr 2-May 8-May 18-May 23-May 30-May B8-Jun 13-Jun 20-Jun 27-Jun 4+Jul

Date / Time

[~ SNOW, WATER CONTENT - INCHES (145) |

25.00 ;

20.00 ¢

15.00 +

10.00 +

5.00 +

0.00 1

-5.00 1

# 1D Namg Basin Dir Elev 4/avg Prst Ratio Sr.p/
361 KTL Kettle Rock Feath = 73000 230 7 7 ]
43 MOY Mount Dyer Feath + 7100' 2545 6 10 |
350 GRZ Grizzly Feath = 6900° 303 7 1.1 |
279 ERB Eureka Bowl Feath 4 GBO0" 443 & 26 |
230 RWL Rowland Creek Feath +  6700° 178 7 71
360 MHG Mount Hough Feath = G700 295 7 111 g
75 CHU Church Meadows Feath ¢  6700° 321 8 191 2
74 YBP Yuba Pass Yuba = G700 308 & 9 |
45 3VR Silver Lake MeadmSusan = B450' 206 &5 9
53 3LK Three Lakes Feath « 6280° 398 7 15 |
54 MLF Mill Creek Flat  Feath «  5800° 382 7 15 |
49 LTT Letterhox Feath « 5600° 498 7 18 |
__ Basin average: 6500° 327
" Feather River inflow to Lake Oroville
| D Mame  Dit Elev [Oct-Ma{ Oct Nov
[f] | awg |prec. index
(8) Sealng factar a5
SRR Sieravils BS u 4E7E'| 16800 B8 28
MMR Minera FoO4878' 33800 431 G4
FRT Portola <+ 4850' 1330 58 22
CWY Canyon Dam r 4560' 25600 200 38 8§
BCR Brush Creek RS ¢ 33801 47.00| 4.28 45 §
QNC Quincy RS + M0 2670] 228 43 2
CBO Carbou PH £ 2880 2780 185 358
BUF Bucks Creek PH & 1780' 4540) 4.34 48
Basin average: 3ar0y 2a54) 257 40

5-May

12-May

_—

Fn 05/15p9 oo

T TOURTAR! ot DTV ok
| WD Nevapa oy B0t WE acy
MR NORMH Fomy g

Date from 05/05/2010 10:25 through 08/03/2010 10:25 Duration : 90 days \
Max of period : (07/11/2010 03.00, 24 .84) Min of period: (07/11/2010 14:00, -7.28)
H 2484
1 g4

i H -1.28 . : :
18-May 28-May 2-Jun @-Jun 18-Jun 23-Jun 30-Jun T-Jul 14-Jul 21-Jul 28-Jul 4Aug
Date | Time

—— SNOW, WATER CONTENT - INCHES (13608)

Source: DWR Snow Surveys Section and the California Data Exchange Center




Source: USFS

When Landscapes Change
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When Climate Changes...

“The Only Constant In Life Is Change”

Warning! Climate Change Slide!

-Heraclitus, ¢ 535 BC

> Springtime SWE Under Projected Temperature Increases

2030 SWE

2060 SWE

2090 SWE
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Source: Knowles and Cayan, 2002
Notes: Projected temperature increases: 0.6C (2020-2039), 1.6C ((2050-2069), and 2.1C (2080-2099),

expressed as a percentage of average present conditions



April-July Runoff (taf)

April-July Runoff (taf)

We Are Only As Good as Our Data
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Modernizing
Forecasting

o h-'s':jﬁ‘" g R, o
2014 April 1 Snowpack Index Computation

Clear estimates Forecast Date:| 41114 4/ date for increment lookup

Course water content in [inches), valid between Feb 1 and Apr 1. Production Run Date: 4 month
Key: entry, estimate, alert 0K for dates =Apr 1 01
_|American River inflow to Folsom High Snowpack b
D Name Basin Dir Elev  4/1avg Pr.st Ratio Sched  Date  raw WC int Pcp adjWC % avg  est%  adj% recd? altem. note  Lat YrEst
106 UCP Upper Carson Pas Amer v 8500° 347 11 1.1 235 032514 175 +32 207 60 60 ok 3870 1930
| 331 LCP Lower Carson Pas Amer  ~  8400° 371 11 1.2 2345 032514 170 +35 205 55 55 ok BlueLks c/s 3869 1951
96 LLL Lake Lucille Tahoe > 82000 892 11 19 _34 033014 310 +14 324 55 55 ok EchoPks 3886 1913
97 RP1 Rubicon Peak1 Tahoe > 81000 493 11 16 _ 34 miss 3699 1910
1 107 CAP Caples Lake Amer 3 B000" 307 11 1.0 _2345 0325114 115 +29 144 47 47 ok s 3711951
318 SQ2 Squaw Valley2 Truck »  7700° 508 11 16 _23_ 0330114 235 +12 247 49 49 ok SQVs 3919 1954
338 LCR Lost Comer Mt~ Amer > 75000 349 11 1.1 _2345 040314 110 -1 109 kil N ook 39.02 1959
99 RP2 Rubicon Peak2 Tahoe =  7500° 310 11 1.0 _234  04/02114  16.0 -1 160 5 51 ok s 39.00 1912
65 CCH Castle Creek 5 Yuba + 74000 518 11 16 12345 0326114 165 435 200 39 39 ok - 39.35 1946
| 110 ABN Lake Audrain Amer § 73000 357 11 1112345 0328614 120 423 143 40 40 ok EchoSumc J6.ez 11
109 SIL Silver Lake Amer N T100° 228 11 7 2345 0327/14 50  +15 6.5 28 28 ok s 36.66 1930
111 DRR Darrington Amer v 7100 304 11 1.0 123457 #NA miss 35.83 1941
¥ 101 WR2 Ward Creek 2 Tahoe 7 70000 451 11 14 234 04/02114 145 -1 144 32 32 ok WardCr3s 3914 1913
~« = % 69 DNS Donner Summit  Yuba 4 69000 398 11 13 234 032714 40 427 6.7 7 17 ok Snowlabs 39.31 1910
z ; 320 LYN Lyons Creek Amer N 67000 319 11 1.0 234 040214 105 -1 105 33 33 ok 3681 1937
b 115 HYS Huysink Amer 4 6600° 468 11 1.5 2345 12 12 miss s 39.28 1937
Basin average: 7H00° 395 T auA 146 +17 163 4137 392 392 38.96
Average of reporting courses: 75500 389 Feb1 Mar1  Apr1 Future Increment: 0.0 38.94
16 courses Hist Median Increm 32 10 0 Apr 1 Index: 39.2 39.00
American River inflow to Folsom Low Snowpack
# D Name Basin Dir Elev 4/Mavg Pr.st Ratio Sched  Date  raw WC intPcp adjWC % avg  est%  adj% recd? altem. note  Lat YrEst
365 APH Alpha Amer u  TB00° 354 11 1112345 04/0214 135 -1 134 8 3B ok s too high 38.81 1965
316 WRG Wrights Lake Amer ¥ 6900° 324 11 1.0 _2345 033114 115 0 M5 35 3 ok 38.85 1956
- 113 PHL Phillips Amer ¥ 68000 288 11 9 234  04/01114 8.0 -0 8.0 28 28 ok 3882 1941
What a Wate rs hed |OO kS II ke . 289 TMF Tamarack Flat  Amer s 6550 257 11 11 234 040114 145 -1 144 50 50 ok 161 1939
] 114 WBM Wabena Meadows Amer ¢ 6300° 423 11 13 234 03/26/14 65 +27 92 2 22 ok 3923 1937
120 ONN Onion Creek Amer 4 6100° 222 11 7 _2345 03/26M14 10 +15 25 il 1 ok 39.28 1937
80 CCO Cisco Yuba 4 5900° 263 11 8 234 032714 16  +17 32 12 12 ok 39.30 1918
123 SXV Sixmile Valley Amer = 5750° 235 11 7 " #NA - Ciscoc 3932 1930
122 TBC Talbot Camp Amer 4 5780° 207 11 6 23 03/26M4 15 +13 28 13 13 ok 3919 1940
124 STW Strawberry aband w  ETO0 B4 11 3 _ " #wA - TMF 3879 1942
322 RBV Robbs Valley Amer = 5600° 213 11 15 2345 033114 3.0 0 3.0 14 14 ok Robbs Sad s 38.92 1932
128 CPF Carpenter Flat  Amer = 53000 180 11 6 _ " #VA - BlueCans 3930 1946
85 SPD Lake Spaulding  Yuba = 52000 244 11 8 234 032714 16 #17 32 13 13 ok Bilue Can s 39.32 1927
Basin average: 6110° 256 T ENA 6.3 +9 71231 AT 237 39.07
Average of reporting courses: 6270° 283 Feb 1 Mar1  Apr1 Future Increment: 0.0 39.05
131 courses Hist Median Increm: 17 -3 0 Apr 1 Index: 3.7 39.00

Watersheds from
An equation’s point of view



Feed Me!

“Healthy” Models Need Many Sources of Many Types of
Good-Quality, Long-Term Data

Slope /

Aspect / Elev. Solar
Radiation

Precip/Snow

Evapo-

transpiration
Full Natural Flow

Soil Moisture /
Groundwater
Soils / Vegetation
Properties

Conceptualized Physical Hydrology Model



Consider a 5% Error When...

5% Error on the A-J Inflow To Friant Dam In
WY2011 was 112,153 AF (above and beyond our
typical 5-10% error) or about 21% of Millerton’s
capacity.

* 5% Error on the A-J Inflow to Folsom Lake during
WY2006 was 131,119 AF or about 13% of
Folsom’s capacity

* 5% Error on the May 2012 A-J Inflow Forecast
(175,000 AF) to Terminus Lake on the Kaweah is
equal to 8,750 AF. An over-forecast means the A-J
would have been less than 172,000 AF which is a
Normal/Dry year trigger on the Kaweah River.



The Snapshot

Current forecasting and data network is the
backbone of our “early warning system” for
Flood ER as well as responding to droughts

Climate Change may limit regression
correlations in the future leading to an increase
In forecast error

Advanced modeling capabilities have big
appetites for data

Limited access to Wilderness is a threat to
remote data collection



Measuring Snow Into the Future!!




How much snow?

Using laser radar, known as Lidar, researchers
measure the depth of snowpack in California.

| : (H) Laser pulse \
\ \ ¥/ sent from plane LA

\1_ \ 0 The time it tales—ﬂ——\y—o

\ "% the laser to return | N ™
\ | to the plane is \ | 5]
\ \ proportional to the ‘,‘l | |
\ \ A elevation. The L | |

\ '/ohdiﬁerentebetween '1' |

\ 2\ summer elevation \|
\ | and snow elevation Winter
] | is the snow depth. Shod

=& - | |
Summer | | |

nosnow \| |
9 Laser reflects back '@&aser reflects back
= from the ground. = from surface of snow.

Sources: Thomas Painter, Frank Gehrke, Optech Inc.

Hetch Hetchy
Reservoir

How will it melt?

With an advanced light sensor, scientists measure
snow's reflectivity — an indicator of how it will melt.

L& i
Light sensor
0Old snow Debris like dust Sunlight
doesn't reflect and plants can
as much light, make snow
which causes it reflect less.
to melt faster.
New snow is

Debris
k — ',

As snow absorbs sunlight
This results in more meltingge
more light absorption.

most reflective.

Using
Airplane
Based
LIDAR
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And Satellites!
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Measuring Snow Into the Future!!

Tuoclumne Basin
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Water Supply Forecast Review
April and May Bulletin120 Forecasts
2012 and 2013

Department of Water Resources
California Cooperative Snow Surveys
Forecast of April through July Unimpaired Runoff
in percent of historical average
as of April 1,2012

Statewide Precip: 70% avg

P, R A

T e
500“105%;,_5 re ‘ Snow Pack: 50% avg
Triniy 95% 7

J

Truckee 53%

* Forecast by Department of
‘Water and Power, City of Los

Cosumnes 39%
Maokelumne 50%
Stanislaus 46%
Tuolumne 47% e
Merced 42% =
San Joagquin 45% \,

Kings 43%
Kaweah 48%
Tule 46%
Kern 47%

Department of Water Resources
California Cooperative Snow Surveys
Forecast of April through July Unimpaired Runoff
in percent of historical average
as of April 1, 2013

Statewide Precip: 75% avg

Scott 58% — A U :
O r.{ Snow Pack: 40% avg
Trinity 45% —2- 2) L
.r'.l “'C f f "l-\“.-\’;
L el
Sacramento 68% 4
A T &
NG LS 1

Vi hf 3

Feather 55% - Truckee 39%

.« _ o7 Tahoe 43%
i ; - Carson 56%
A (v = Walker 53%

Le

g

Yuba 52%

American 49% T .,;‘.5 ™,
N o ;j_,,- — Wlono® 64%
Pl = Owens®46%
Cosumnes31% ™5 s * Forecast by Department of
h ‘Water and Power, City of Los

Mokelumne 56%
Stanislaus 60%
Tuolumne 61% o,
Merced 49% .
San Joaquin 43% W Y

Kings 42%
Kaweah 34%
Tule 16%
Kern 26%




Water Supply Forecast Review
April and May Bulletin120 Forecasts
2014 and 2015

Department of Water Resources
California Cooperative Snow Surveys
Forecast of April through July Unimpaired Runoff
in percent of historical average
as of April 1, 2014

Statewide Precip: 50% avg

Scott 31% —A2 9

&

Trniy 23% - ,f’ . 2 Snow Pack: 25% avg

/

! 3y

14 ¥ Truckee 23%

Feather 35% > [ \
Vo7 g = Tahoe 36%

L #
Yuba 38% - -t , - Carson47%
™, P s
American 29% A v 1 Walker 35%
— Mono* 45%
- Owens* 42%
Cosumnes 31% = Forecast by Department of

Mokelumne 48%; ‘Water and Power, City of Los

Stanislaus 41%
Tuolumne 45%
Merced 29%
5an Joaguin 32%

Kings 33%
Kaweah 24%
Tule 13%
Kern 22%

Department of Water Resources
California Cooperative Snow Surveys
Forecast of April through July Unimpaired Runoff
in percent of historical average
as of April 1, 2015

Statewide Precip: 75% avg

NV 7

Scott 23% —

Trinity 24%

Snow Pack: 5% avq

/
A

Sacramento'd-ha% e
ARAY 3
\‘\(‘ \L}:. 7
5 {‘ }\--\.
Feather 26% .

I

YA
Yuba 22%

Truckee 16%
Sm=—— Tahoe 14%

L - Carson 20%

(v = Walker 18%

American 17% -
- Mono® 21%

- Owens* 24%

* Forecast by Department of

Cosumnes14%
‘Water and Power, City of Los

Maokelumne 20%
Stanislaus 23%
Tuolumne 21% f
Merced 14% 5™ g,
San Joaguin 14% \ '

Kings 14%
Kaweah 17%
Tule 6%
Kern 14%
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SEASONAL PRECIPITATION

Conditions PRGN OF AVERAGE 10 DATE s

@ Snow Water Equivalents (inches)

Statewide 110%

Provided by the California Cooperative Snow Surveys

Data For. 01-Apr-2016

% Apr 1 Avg. /
: : Data For: 01-Apr-2016
Number of Stations Reporting
Northern Sierra / Trinity Average snow water equivalent
Percent of April 1 Average
Percent of normal for this date

Data For: 01-Apr-2016
Number of Stations Reporting 39
Average snow water equivalent 251"
Percent of April 1 Average 88%

Percent of normal for this date 88%
Hydrologic Regions

NC — North Coast
SF — San Francisco Bay

- TH_Anr CC - Central Coast
Data For: 01-Apr-2016 SC - South

Number of Stafions Reporting 28 SA _ Sacramenta River
Average snow water equivalent 191" SJ - San Joaquin

TL - Tulare Lake
Percent of April 1 Average 1% ML - Nn:: Lahontan

Percent of normal for this date 1% 5L - South Lahontan
CR - Colorado River-Desen

WATER YEAR IS QCTOBER 1 THROUGH SEPTEMBER 30
STATEWIDE SUMMARY

ch Date - Data For: 01-Apr-2016
e bae E |01-Apr—2(l1ﬁ | | Refresh Data Number of Stafions Reporting

Average snow water equivalent

Percent of April 1 Average
Percent of normal for this date
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CALIFORNIA COOPERATIVE SNOW SURVEYS
FORECAST OF APRIL - JULY
UNIMPAIRED SNOWMELT RUNOFF
April 1, 2016

Legend
100%: Runoff forecast in percent of normal

UPPER SACRAMENTO93%,

FEATHER 88%
TRUCKEE 94%
TAHOE 87%

: \
MOKELUMNE 98%%———— g\ v  239%
STANISLAUS 97% -r{—'- MONO

TUOLUMNE 93% I‘.‘% N OWENS 67%

MERCED 8 "
SAN JOAQUIN 74a .
KINGS 729 v“"*w '
KAWEAH T72% .\, fs
G’ KERN 56% \

TULE 52% @
{bj \
’1:.1-‘
E -
T .r e
. o g o

N\

&

* FORECAST BY DEPARTMENT OF WATER AND POWER, CITY OF LOS ANGELES




April 1, 2016 Water Supply Index Forecasts

California Cooperative Snow Surveys Department of Water Resources. California Cooperative Snow Surveys

SACRAMENTO VALLEY SAN JOAQUIN VALLEY
WATER YEAR TYPE INDEX (40-30-30) WATER YEAR TYPE INDEX (60-20-20)
2016 Water Year Forecast as of April 1, 2016 2016 Water Year Forecast as of April 1, 2016

T5% 50%

Probability of Excesdance Probability of Exceedance
Date of Forecast o0, T5% 50% 258, Date of Forecast 90% 5% 50% 25%
December 1, 2015 33 40 53 68 . December 1, 2015 11 15 22 30
January 1, 2016 . 41 48 58 72 3 January 1, 2016 ! 14 19 24 31
February 1, 2016 : 5.1 58 6.5 80 . February 1, 2016 . 20 24 28 37
March 1, 2016 : 50 56 o 72 . March 1, 2016 | 19 k| 24 29
April 1, 2016 X 6.7 7.0 7.3 7.8 . April 1, 2016 2.2 24 25 29

Water Year Index based on flow in million acre feet Water Year Index based on flow in million acre feet

Index= 0.4 " Current Apr-Jul Runcf ™ Index= 0.6 " Current Apr-Jul Runoff
+ 0.3 * Current Oct-Mar Runoff ™ + 0.2 * Curent Oct-Mar Runoff ™ Year Classification
+ 0.3 " Previous Year's Index @ + 0.2 " Previous Year's Index TYPE INDEX
Notes: Year Classification Motes:
(1) Runoffis the sum of unimpsired fiow in milion acre-feet at (1) Runoff is the sum of unimpaired flow in million acre-fest at: Wet
Sacramenio River above Bend Bridge INDEX Stanislaus River below Goodwin Reserveir (aka inflow to New Melones Res 1
Feather River at Oroville (aka inflow to Lake Oroville) Tuolumne River below La Grange (aka inflow to New Don Pedro Reservair) Above Nermal i

Yuba River near Smartville Merced River below Merced Falls (aka inflow to Lake McCl 3.1
American River below Folsom Lake — 92 = iver below Merced Falls (aka inflow to Lake McClure) Below Narmal -

mer ver e c : San Joaquin River inflow to Millerton Lake Dry 2.5 <:|
i_"PZ} _Emm‘ll'l Y lpﬁ:"\m'-'s year index term 78 £ (2} Maximum 4.5 for previous year index term Critieal 21
Water Year z 6.5

as

5.4 Previous Water Year Indices:

1977 (Min) = a1 38% of avg. 015= _ 0.8 25% of avg.

1883 (Max) = 16.3 186% of avg. 2015 (Min) = 0.8 25% of avg.

1861-2010 average = 82 1983 (Max) = 72 219% of avg.
1861-2010 average = 33

5= 40 40% of avg.
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