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Colorado River Basin

* 40 million people rely on Colorado River
water

« 3.5 million acres of irrigation within the B

Legend

basin, another 2.5 outside the basin
«  85% of runoff comes from above 9000 feet e ]

» Large reservoirs hold 4 times the annual
runoff

* Decade long drought — Demand now
surpasses supply

* Increasing importance of water supply
forecasts
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* Probabilistic volumetric forecast
of quantity of water to pass a
point over a given time period
(April-July)

 CBRFC originally created for

water supply forecasting only




USBR’s role

« USBR manages the reservoirs for the 7
States

¢ “24 Month Study”: reservoir model used to
project releases for Colorado Basin major
reservoirs and to develop AOP

« USBR follows rules set in 2007 Interim
Guidelines

— August projections set operations for Lakes
Mead and Powell for upcoming year
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CBRFC’s role

« USBR uses CBRFC's forecast as a major input to their
reservoir model

« CBRFC provides twice monthly updates all year round
— monthly, seasonal and yearly forecasts and special
analysis

* |Increased scrutiny
CBRFC remains neutral in the forecasting process
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"% _#5$ Value of Water Supply Forecasts

« Damage from 1/10 AZ storm: $11ma
« Damage from 6/10 UT flooding: $6.5ma

« Damage from 12/10 UT/NV storm: $11ma
« Damage from 2011 runoff CO/UT: $5.0ma

» Colorado River average annual runoff: 15 MAF
« Replacement value of $200-800/AF -> $3-12b®

« **Economic value of water resources (every year) far greater than
flooding damages

—  Sources:
— a: WFO, FEMA (via stormdata); b: Communication with water managers in basin




Forecast Process

Forecast
precipitation,
temperature

Observed
temperature,
precipitation,

Hydrologist
expertize

Hydrologic

streamflow, snow Model
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"+ _y Daily Deterministic Forecasts

= et ——
« Start run 10 days back so can see how model simulation compares to observed flows
- Make sure inputs and forcings are correct

 End 10 days into the future

- Upper Colorado (above Powell) and Great Basin run on a 6 hour timestep
- Lower Colorado (below Powell) and Sevier Basin run on a 1 hour timestep

* Regulated (trying to match observed flow in river)
—  Future diversions:
Set to current

WERW4H _F: GREEM-WARREM BRIDGE - Forecast
v, Upper Area s m e

Specified i
Best guess 5 Mid Area ' T TR
- Future reservoir releases: e == -- g SEF
Set to current : Lowes /rea R
Specified = — L
Spill : Observed MAP ‘s &t MAT’s A o
« 5 day deterministic precipitation forecast | -/
- 6 hour timeStep Observed Flow ';."'I; -"E"‘""‘“ :.IE :
(evenly divided for 1 hour segments) F 1 ForecastFlow 2
—  Zero beyond 5 days ~_ — o
» 10 day deterministic temperature forecast | , Sapadaron =~ F < post | Future— "
- Max/Min forecasts converted to 6 hour timestep . w s w S S o
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Ensemble Streamflow Prediction
Probabilistic Forecasts

Start with current conditions

Apply precipitation and temperature from each historical year (1981-2010) going forward

A forecast is generated for each of the years (1981-2010) as if, going forward, that year will
happen

This creates 30 possible future streamflow patterns. Each year is given a 1/30 chance of
occurring

River 7 Res. Levels
Soil Molsture

Past «<- -> Future Time
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ESP Precipitation Forecast

. . . . . . S | Precipitation, October 2014 - April 2015
- Only 5 days of Forecast Precipitation in simulation ookt pri

« Climatology rest of period s
« Model always trends to median o 12
* In example here, as it continued to stay dry the

model guidance trends downward
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CFSv2 forecast skill

* New system Hydrologic Ensemble Forecast Service (HEFS) can include the
Climate Forecast System (CFSv2) forecast.
* Though skill in forecast is limited in the CBRFC's area.
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« Water Supply Forecasting program very important —
done with very little resources

* Value of forecasts is only going to increase - important
to continuously improve services

 Skillful Precipitation Forecast out to at least 90 days —
would help improve guidance for water supply and TOSAVE S
reservoir operations.

Study: Drought will cut flow from Lake Powell

Dennls Wagner, USA TODAY

Dwindling Colorado River Forces First-Ever Cuts in Lake

Powell Water Releases Feds announce cuts to releases
rrall Johnson | Publahed: Aug 20, 2013, 807 AM EDT wealhoe com I from Lake Powell

Codzaadn Kivsr « Mook will edeces outflow B st wacs | aks Powslis
CrEssn, Add pressure on Lake Mesd
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ey End of Month Elevation at Lakes Powell and Mead
é»':PMed data based on Reclamation's August 2013 24-Month Study
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gt 5§ ; #” Water Supply = Local Decision Support

* Provide special forecasts and information to Reclamation, and other
water management agencies

« Participate Basin States Technical Committee meetings, Public and
Reservoir meetings to support Reclamation (10 to 15 a year)

 Respond to inquiries and requests all year round — changes with
hydrologic conditions

* Proactively ensure Reclamation is getting what they need from us
 Engaged in USBR model improvement projects
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The Daily ESP Graphic

See the text based
explanation for additional

April-July forecast period

lanation of Daily ESP Graphic

Example of guidance with missing
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Activities

Continuous data assimilation, modeling, and preparation of
hydrologic information and forecasts

Technical support and collaboration with WFOs,
Regional/National HQ, and other Federal water agencies.

Technical support and interaction with outside water
management groups and stakeholders.

Specialized Impact Decision Support Services
Operational procedure development.
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- Long Term Supply / Demand
’ Colorado River

FIGURE 2
Historical Supply and Use and Projected Future Colorado River Basin Water Supply and Demand
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