
Denver Water’s Use of 
Climate Products for Water 

Management

Bob Steger
Water Resource Engineer

Colorado Climate Workshop

Golden, Colorado

December 1, 2005



Denver Board of Water Commissioners
Water Collection System

CONTINENTAL
DIVIDE

STREAM OR
RIVER

TUNNEL, CANAL
OR DITCH

COLLECTION SYSTEMS

SOUTH
PLATTE

MOFFAT
TUNNEL

ROBERTS
TUNNEL

WILLIAMS
FORK

WATERSHED

TREATMENT
PLANT

&

&

&

#

# #

Colorado Springs

Boulder

Buena
Vista

FOOTHILLS
MARSTON

MOFFAT

WILLIAMS 
FORK

RESERVOIR

Wolford
Mountain
Reservoir

Green
Mountain
Reservoir

DILLON
RESERVOIR

ANTERO
RESERVOIR ELEVEN MILE

RESERVOIR

CHEESMAN
RESERVOIR

Colorado
River

South
Platte
River

GROSS
RESERVOIR

Blue
River

Arkansas
River

Tarryall
Creek

ROBERTS
TUNNEL

STRONTIA
SPRINGS

RESERVOIR

RALSTON
RES.

Chatfield
Reservoir

Cherry
Creek

Reservoir

MOFFAT TUNNEL



WATER MANAGEMENT QUESTIONS 
AND USEFUL CLIMATE PRODUCTS

October and November

Questions Useful Climate Products

1.  Should we release extra water for secondary 
benefits such as hydropower, recreation or the 
environment?

A. Forecasts of spring runoff for 
each major watershed. (Connely 
Baldwin, Vidya Inc.)

2.  Should we re-position our stored water to 
maximize capture of runoff water?

B. Forecasts of winter and spring 
precipitation. (NOAA, Klaus)

Constraints: Minimum releases and bypasses, downstream senior water rights, 
                    decrees and agreements.













WATER MANAGEMENT QUESTIONS
AND USEFUL CLIMATE PRODUCTS

December - April

Questions Useful Climate Products

1.  Should we release extra water for secondary 
benefits such as hydropower, recreation or the 
environment?

2.  Should we re-position our stored water to 
maximize capture of runoff water?

A. Runoff forecasts (NRCS, 
CBRFC, USBR, NCWCD)

3.  Should we take out parts of our system for 
maintenance this coming summer?

4.  Should we begin making releases to prepare for 
unusually large inflows (like 1995)?

B. Forecasts of spring  
precipitation. (NOAA, Klaus)

5.  Should we begin designing our water use 
restriction program?

Constraints: Minimum releases and bypasses, downstream senior water rights, 
                    decrees and agreements.



February 1, 2005 Streamflow Forecasts
Natural Resources Conservation Service

Forecast Point
90% Ex 

(1000 AF)
70% Ex 

(1000 AF)
50% Ex 

(1000 AF)
30% Ex 

(1000 AF)
10% Ex 

(1000 AF)
30-Yr Avg 
(1000 AF)

Dillon Reservoir 
Inflow          

(April - July) 68 108 135 162 203 167

Williams Fork 
Reservoir Inflow  

(April - July) 59 71 80 90 105 95







WATER MANAGEMENT QUESTIONS
AND USEFUL CLIMATE PRODUCTS

May - July

Questions Useful Climate Products

1.  Should we release extra water for secondary 
benefits such as hydropower, recreation or the 
environment?

2.  Should we re-position our stored water to 
maximize capture of runoff water?

A. Runoff forecasts (NRCS, 
CBRFC, USBR, NCWCD)

3.  Should we cancel any construction or 
maintenance projects?

4.  Should we begin or continue making releases to 
prepare for unusually large inflows (like 1995)?

B. Forecasts of spring  and 
summer precipitation. (NOAA, 
Klaus)

5. Should we declare a drought and begin water 
restrictions?

Constraints: Minimum releases and bypasses, downstream senior water rights, 
                    decrees and agreements.



WATER MANAGEMENT QUESTIONS
AND USEFUL CLIMATE PRODUCTS

August and September

Questions Useful Climate Products

Where should I go on vacation?
Weather forecasts for San Juan 
Islands, Playa del Carmen, Grand 
Tetons, etc.

Constraints: Boss has other ideas.



Conclusions

• Climate products help Denver Water to:
– Reposition stored water to maximize capture 

of spring runoff.
– Decide whether to make releases for power, 

recreation, environment, flood control, etc.
– Decide whether to take parts of system out of 

service for construction and maintenance.
– Make drought preparations.



More Conclusions

• Climate products are most useful when 
forecasts are presented in probabilistic 
terms with information on accuracy.

• As forecasts get more accurate they will 
become more useful.



Questions?   Comments?







Streamflow Reconstructions Using 
Tree Rings

• Better understanding of system reliability 
and yield.

• Estimate frequency of various levels of 
water use restrictions.

• Estimate frequency of low reservoir levels.



System Yield Based on Tree Rings 
(1650-2002)
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Frequency of Drought Stages
Based on Tree Ring Reconstruction

(1650-2002)
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Frequency of Reservoir Storage
Based on Tree Ring Reconstruction

(1650-2002)
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