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Meanwhile, climate
change--or a pretty good
analog--is upon us in the
Sierra Nevada.

To keep up with climate effects,
new and widespread models &
measurements will be needed
in sensitive high-altitude areas.

California’s hydroclimate
and hydrology are notable
for their interannual and
longer term variability.

Observed
Fractional
Flows!!

Dettinger and Cayan, 1995;
Cayan et al., 2001

Cayan et al., in press



The M erced & Tuolumne Rivers of Yosemite NP are
barometers for streamflow variations across the W est, on time

scales from days (at least) to decades, …

…  and, the M erced has one
of the longest, pristine high-
altitude streamflow records

in the W est.

Why have we focused in Yosemite? 

Peterson et al., 2000



In the 1990s,
to exploit this broad
transfer value, and
the M erced’s 86-yr

record,  we
developed a detailed
watershed model of
the basin above
Yosemite Valley.

A modeling basis: 



The model has
been used to
explore the

predictability of
daily flows,

seasonal flows, and
major floods of the

M erced,…



from 7 Coupled GCMs

… and to project global-
change impacts.

Dramatic reductions in the “useful”
fraction of annual flows

Dramatic reductions in summertime
moisture availability

Dettinger et al., in press

Dettinger et al., in press



A monitoring thrust: 

Lundquist et al., in press



…turns out to be typical
of some springs (including

several recent ones),
& is attributed to a

step-onset of spring warmth.

A surprising synchronicity of snowmelt …
Recent (2002) monitoring results: 
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Asynchonous springs Synchonous springs

Average springtime Temperatures

Lundquist et al., in press



Rates of retreat of snowm elt line
within basins

Date of change from snowm elt
dominance to ET dominance

Slow vs fast runoff routes
of snowmelt

Diurnal flow cycles
are allowing us to

use existing stream
networks to

determine river-
basin conditions

that we never could
get at before!

Lundquist & Dettinger, 2003



Continuous stream-chemistry monitoring is allowing
us to separate surface and subsurface flow

pathways through the Yosemite watersheds.

Point stream-chemistry sampling is allowing us to
identify atmospheric-deposition hotspots

within the Yosemite watersheds.

Peterson et al, in review



Science issues
    Precipitation: Orographic processes?
    Snowmelt: where/when/how?
    Linkages: climate–hydrology–ecosystems  
    How will climate change operate?
    Nature and significance of chemical change?

Where We Are Headed: 

Technical Goals
Sierra Nevada transects of
     -- solar & thermal radiation
     -- wind
     -- humidity & vapor transport
….-- precipitation
    -- stream chemistry
    -- soil moisture
    -- snowpack thermodynamics
Economical, non-intrusive instruments
    -- low cost, low power
    -- miniature, small foot print

Real-time Data from wilderness
   -- digital cellular
   -- phone line
   -- satellite
Climate-based index stations
   -- long term, climate quality
      observations
   -- focus points for a whole
       multidisciplinary range of
       observations & surveys
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