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High Elevation
•UARP

• Big CreekTwo case 
studies



Climate change hydrology
Inflows to UARP and Big Creek

•In average annual runoff is reduced (especially for Big 
Creek) but with large uncertainty

•Earlier center of mass (especially for UARP)
•Larger floods in winter
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a. UARP b. Big Creek



Future Operations
•Reduction in release 
in summer

•Increase in spills in 
winter in UARP; 
Reduction of spills in 
Big Creek

•Summer storage 
mostly unaffected

 

O N D J F M A M J J A S
0

1000

2000

3000

4000

5000

6000

7000

8000

A
ve

ra
ge

 M
on

th
ly

 R
el

ea
se

 (c
fs

)

Changes in Reservoir Release

 

 

Historic 1975-2009
Early 21st Century 2010-2039
Late 21st Century 2070-2099

O N D J F M A M J J A S
0

200

400

600

800

1000

1200

1400

A
ve

ra
ge

 M
on

th
ly

 S
pi

lls
 (c

fs
)

Changes in Reservoir Spills

 

 

Historic 1975-2009
Early 21st Century 2010-2039
Late 21st Century 2070-2099

O N D J F M A M J J A S
0

100

200

300

400

500

A
ve

ra
ge

 M
on

th
ly

 S
to

ra
ge

 (T
A

F)

Changes in Storage

 

 

Historic 1975-2009
Early 21st Century 2010-2039
Late 21st Century 2070-2099
System Capacity

O N D J F M A M J J A S
0

2000

4000

6000

8000

10000

12000

14000

16000

A
ve

ra
ge

 M
on

th
ly

 R
el

ea
se

 (c
fs

)

Changes in Reservoir Release

 

 

Historic 1975-2009
Early 21st Century 2010-2039
Late 21st Century 2070-2099

O N D J F M A M J J A S
0

2000

4000

6000

8000

10000

12000

14000

16000

A
ve

ra
ge

 M
on

th
ly

 S
pi

lls
 (c

fs
)

Changes in Reservoir Spills

 

 

Historic 1975-2009
Early 21st Century 2010-2039
Late 21st Century 2070-2099

O N D J F M A M J J A S
0

100

200

300

400

500

600

A
ve

ra
ge

 M
on

th
ly

 S
to

ra
ge

 (T
A

F)

Changes in Storage

 

 

Historic 1975-2009
Early 21st Century 2010-2039
Late 21st Century 2070-2099
System Capacity

a. UARP b. Big Creek 



Conclusions: High Elevation 
Hydropower

• Hydropower generation drops under most of 
climate change scenarios as a consequence drier 
hydrologic conditions (especially Big Creek) and 
increased spills (especially UARP)

• Impact due to earlier inflows associated with 
increase in temperature is more evident in lower 
elevation systems (UARP)

• Under most circumstances these high elevation 
systems are able to keep their power capacity
close to maximum levels during late spring and 
summer months
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