AN EXPERIMENT IN USE OF SEASONAL LONG RANGE WEATHER FORECASTS
-FOR WATER SUPPLY FORECASTS IN NORTHERN CALIFORNIA

Maurrce Roos and Charles Ross?

ABSTRACT

- From 1978 through 1992 Scripps Institution of Oceanography made quarterly long-range
weather forecasts of precipitation in the Sierra Nevada. The 15 year experiment showed some skill
in the winter and spring season. In the 1980s an attempt was made to apply the skills that existed to
an early season:December 1 forecast of water year runoff on selected rivers.. The methodology of
adjusting the conventional runoff forecast and the conventional expected range of runoff (which are
based on climatology for future weather) for the demonstrated weather forecasting skill will be
described in the paper. Some test results are shown. Unfortunately, the weather forecasting skills
declined during the period of hydrological testing to below the threshold of usefulness and the
forecasting experiment was put aside for a later time. Bui we believe there is merit 16 documentrng
the methodology and results of this experiment for other professronals

INTRODUCT!ON

- Each year the California Department of Water Resources’ Snow Survey Program collects
snow and related hydrologic data and produces forecasts of the state’'s potential snowmelt and water
year runoff. The official forecast report is Bulletin 120, Water Conditions in California; it is published
in 4 editions -- February, March,-April and May. Similar water supply forecasts are made by other
agencies throughout the west; primarily by the Natural Resources Conservation Service and the
National Weather Service in other western states of the U.8. and by the western provinces in
Canada. :

The Bulletin 120 report contains a summary of current water supply conditions and numerical
forecasts of unimpaired runoff of the major rivers. The Central Valley river forecasts are placed in
two:facing pages so that the reader can see forecasts for the entire drainage basin at a glance. One
side has the April through July snowmelt runoff forecasts including the 80 percent range of possible
runcff, the other side has the water year forecast (Whlch ends on September 30). A partial sample of
both pages is attached.

~ The forecasts are for'unimpaired flow (eesentially natural runoff). Unimpaired runoff
represents the natural runoff of a river basin, unaltered by upstream diversions,
storage or by export or import of water to and from other watersheds.

. Forecasts are based on observed snow water content, precipitation, and runoff conditions for
the season and other hydrologic parameters as well as historical patterns of weather and runoff. The
median forecasts assume normal (median) weather for the remainder of the runoff season.

. - 'Chief Hydrologist, California Department of Water Resourccs 33 10 El Camino Avenue,
. P.O.Box 219000 Sacramento, California 95 §21-9000.

: -Hydrologlst California-Nevada Rlver Forecast Center, National Weather Servwe
3310 El Camino Avenue, Room 227, Sacramento, California 95821-6308.
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Sample of Forecast Bulletin Table

CALIFORNIA COOPERATIVE SNOW SURVEYS

APRIL 1, 1997 FORECASTS from BULLETIN 120-3-97
WATER YEAR UNIMPAIRED RUNOFF

APRIL-JULY UNIMPAIRED RUNOFF

Unimpaired Runcff in 1,000 Acre-Fest

Unimpaired Runoff in 1,000 Acre-Feet {1)

HYDROLOGIC REGION

HISTORICAL FORECAST HISTORICAL DISTRIBUTION FORECAST
and Watershed 50 Yr | Max Min | Apr-dul | Pect-| 50¥r | Max Min Oct Aug | Wat.Yr.| Pct
Avg of of [Forecast] of Avg of of Thru | Feb | Mar| ApriMay| Jun| Jul | & |Forecast| of
(2) |Record|Record| (range) { Avg {2) Record | Record| Jan* - * Sep| (range) | Avg
SACRAMENTO RIVER
Upper Sacramento River
Sacramento River at Shasta Lake (3) 297 702 39 160 54% 856 1,964 165
McCloud River at Shasta Lake 392 850 185 330 B84% | 1,184 2,353 577
Pit River at Shasta Lake 1,056 1,796 480 1,020 97% | 3,078 - 5,150 1,484
Total Inflow to Shasta Lake 1,801 3,189 726 1,650 92% | 5,806 10,796 2,479 4,390 710 500 580 480 340 250 420 7,670 130%
(1260 - 2350)** (7200 - 8520)**
Sacramento River above Bend Bridge 2,451 4,674 943 2,030 83% | 8,518 17,180 3,294 6,210 1,030 710 750 620 380 280 510 10,490 123%
(1580 - 2880)** (9940 - 11580)"*
Feather River
Feather River at Lake Almanor 333 675 120 250 75% 780 1,269 366
North Fork at Puiga (3) 1,028 2,416 243 740 72% { 2,417 4,400 666
Middle Fork near Clio (4) 86 518 4 60 - 70% 219 637 24
South Fork at Ponderosa Dam (3) - 110 267 13 ¢ 80 73% 291 562 32
Total Inflow to Oroville Reservoir ~ 1,831 4,676 392 1,320 -72% | 4,526 9,492 994 4,380 555 530 540 440 220 120 165 6,950 154%
(950 - 2030)*" (6550 - 7790)*"
Yuba River
North Yuba below Goodyears Bar (3) 288 647 51 260  91% 564 1,056 102
Inflow to Jackson Mdws & Bowman R... 112 236 25 100 89% 181 292 30
South Yuba at Langs Crossing (3) 233 481 57 210 90% 379 5865 98
Yuba River at Smartville 1,029 2,424 200 940 '91% | 2,337 4,926 369 2,500 300 265 330 390 180 40 35 4,040 173%
{760 - 1330)™* (3850 - 4450)**
American River
North Fork at North Fork Dam (3) 262 716 43 250 - 95% 616 1,234 66
Middle Fork near Auburn (3) 522 1,406 100 500 96% | 1,070, 2,575 144
Silver Cr. below Camino Div. Dam (3} 173 386 37 170 98% 318 705 59
Total Inflow 1o Folsom Reserveir = 1,261 3,074 229 - 1,220 97% | 2,674 6,381 349 3,180 340 295 440 510 230 40 25 5,060 189%

(1030 - 1740)**

(4860 - 5610)™"

(1) See inside back covar for definition

(2) All 50 year averages are based on years 1946-1995 unless otherwise noted

(3) 50 year average based on years 1941-80

(4) 44 year average based on years 1936-79

* Indicates observed runoff
** Farecast range is 90% to 10% probability of exceedence







