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AGENDA

Types of forecasts used in reservoir operations

Variations in needs forecast lead times

Examples of forecast information with varying lead times
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TYPES OF FLOOD EVENTS

Two basic types

 Rainflood events
« Higher peaks
 Shorter durations

« Snowmelt events
* Lower peaks
* Longer durations




EXAMPLES OF FORECASTS USED

 Reservoir inflow forecasts from CNRFC
 Deterministic
« Ensemble

e Downstre

e Deter

. e [NFLOW
« Snowmelt forecasts

« Bulletin 120 (CA)
 CBRFC spring runoff (CO/UT)




NEEDED FORECAST LEAD TIMES VARY

* Forecast products used in operations cover wide range
of time windows

« Examples of factors of forecast lead time requirements:
 Number of reservoirs in watershed
* Reservoir release capacity
e Channel capacity
« Travel times
« Downstream local flow contributions




EXAMPLE — PINE FLAT DAM

KINGS RIVER - PINE FLAT RESERVOIR (PFTC1)
Latitude: 36.82" N Longitude: 119.33* W Elevation: 615 Feet

Location: Fresno County in California River Group: San Joaquin

0
Issuance Time: Aug 05 2019 at 7:55 AM POT
100 10-Day Accumulared Volume Plot
A
Volume Accumulation For KINGS - PINE FLAT DAM, BL
Latitude: 36.831944 Longitude: -119,32361
Farecast for the period 0B/06/2019 - 0B/16/2019
200 This is a conditional simulation based on the current conditions as of 08/06/201%
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B-120 Water Supply Forecast Summary (contmued)

Water-Year (WY) Forecast Summary and Monthly Distribution (in thousands of acre-feet):

Watershed Oct Feb Mar Apr May | Jun Jul Aug | Sep [ Water 80% wy

thru Year Probability %

Jan Range Avg
Trinity, Lewiston 224 177 225 455 315 190 50 15 9 1660 1,475- 1,835 123%
Inflow to Shasta 6,770- 7,570 124%
Sacramento, Bend L EA D TI M E N E E D E D x 0,410- 11,860  130%
Feather, Oroville » 5,745- 6,710 142%
Yuba, Smartsville 2,795 - 3,360 135%
American, Folsom 6 M O N T H S 3,610- 4,330  149%
Cosumnes, Mich. Bar 650- 785 183%
Mokelumne, Pardee 70 128 165 235 260 195 10 r 5 4105 990 - 1,240 148%
Stanislaus, Gdw. 144 217 278 356 390 255 79 17 8 1,745 1,610- 1,945 152%
Tuolumne, La Grange 199 344 365 450 580 540 200 33 15 2,725 2,515- 3,005 143%
Merced, McClure 95 226 183 255 320 240 55 15 6 1,395 1,280- 1,555 141%

Klngs Pine Flat

Kaweah, Terminus 33 58 101 1M1 145 130 44 12 6 640 565 - 705 142%
Tule, Success 17 28 65 37 37 20 6 3 2 215 190 - 250 146%
Kern, Isabella 69 56 128 201 255 224 100 40 22 1,095 985 - 1,260 150%
ToRaTLIoNET MARErvaL On NEGE TRE TCr T1000 T T T T
Ch‘n centrel i:u?&r!.:;f;n + $2.000 - 20,000 = 703,000 ae-1t (1000 ecre - foet] ¢ the
n. ' 3] cowruraTion oF TOTAL RELEASE Fhoni FIRE FLAT LAKE: B ‘t b.

Total space aveilabla for floed centrol
G0, 000 + 100,000 * BI.000 ﬂlm-‘ NEL, DOO

reau Supplemantal raleass (from diagram) « « « = « o i.900 cfy

Total releass . + o o o o 4 . o 3,000 + 2,800 = 5,800 efs




Barkley Dam
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EXAMPLE — MS/MO RIVERS FLOODING
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Lower Mississippi River
NWS Forecast6/7-7/4
(Cairo Gage)
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Fri, Sat, Sun, Mon, Tue, Wed, Thu, Fri, Sat, Sun, Mon, Tue, Wed, Thu, Fri, Sat, Sun, Mon, Tue, Wed, Thu, Fri, Sat, Sun, Mon, Tue, Wed, Thu,
6/7 6/8 86/9 6/10 6/11 6/12 6/13 6/14 6/15 6/16 6/17 6/18 6/19 6/20 6/21 6/22 6/23 6/24 6/25 6/26 6/27 6/28 6/29 630 7/1 7/2 7/3 7/4

—Forecast with 48-hour rain === Guidance with 16-day rain -==-Mean Daily Stage

US Army Corps
of Engineers.




EXAMPLE — MS/MO RIVERS FLOODING
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Lower Mississippi River
NWS Forecast6/19-7/16
(Cairo Gage)
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Wed, Thu, Fri, Sat, Sun, Mon, Tue, Wed, Thu, Fri, Sat, Sun, Mon, Tue, Wed, Thu, Fri, Sat, Sun, Mon, Tue, Wed, Thu, Fri, Sat, Sun, Mon, Tue,
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—Forecast with 48-hour rain === Guidance with 16-day rain -==-Mean Daily Stage

US Army Corps
of Engineers.




IF LEAD TIMES ARE INSUFFICIENT

« Operational decisions are too conservative
e Most common result
« Many current WCMs designed around no forecast
knowledge

« QOperational decisions are not conservative enough
« Less common (so far)
* Older WCMs based on older hydrology
« Climate change vs. stationarity
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