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Robustness of Hydrospheric Response

Atmospheric water content anomaly, 30S-30N over ocean; GFDL 
GCM; SMMR,SMM/I observations (Held and Soden, 2006)

USGS National Water Science Meeting, New Orleans, 24 January 2007
P.C.D. Milly



Gaged Streamflow Trends, 1900s
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It now appears likely 
that a substantial part 
of global streamflow 
variability during the 
20th century was not a 
random internal 
fluctuation of the 
climate system, but 
rather was caused by 
externally forced
changes in climate.



Model-Projected Changes in Annual Runoff, 2041-2060
Percentage change relative to 1900-1970 baseline. Any color indicates that >66%
of models agree on sign of change; diagonal hatching indicates >90% agreement.

(After Milly, P.C.D., K.A. Dunne, A.V. Vecchia, Global pattern of trends in streamflow and
water availability in a changing climate, Nature, 438, 347-350, 2005.)
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Changes in Annual Runoff
Colorado River at Lee’s Ferry

USGS Fact Sheet 2004-3062,
Version 2, August 2004



Colorado River at Lee’s Ferry

Model results are scaled to match  adjusted flow record from Webb 
et al. (2005), which has linear slope of –16%/century.
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Combined SF Bay Inflows



Concluding Comments

• Climate models have 
significant, though imperfect, 
skill in characterizing regional 
trends in mean annual 
streamflow.

• Climate models project 
substantial regional changes 
in mean annual streamflow 
for the 21st Century.


