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The Climate It Is a Changin’
(apologies to Bob Dylan)

Come gather 'round people
Wherever you roam
And admit that the waters
Around you have grown
And accept it that soon
You'll be drenched to the bone.
If your time to you
Is worth savin'
Then you better start swimmin'
Or you'll sink like a stone
For the times they are a-changin'.



A Changing Climate?
• Over what time period?
• Where?
• And at what time scale?
• Each of these questions 

has implications for 
water management

Meko et al., 2017



Report prepared by Meko et al. 
(2017) for CDWR

• One of the most notable findings in this 
assessment is that, over the 20th and 21st

centuries, southern California precipitation and 
streamflow … have been more variable with 
correspondingly less year-to-year persistence, 
than over the past six centuries.

• The variance of Colorado River flows, in contrast, 
has been low in a long-term context, although the 
past century was among the wettest centuries of 
the past 600 years.



Source: The Economist



What climate period are we 
planning for?
(We are sampling an infinitesimal piece of a 
very small part of a much longer climate 
record!)

Ordovician

Pleistocene



Earlier in the Holocene….
• Prolonged periods of 

severe drought 
occurred in California’s 
Sierra Nevada circa 
4,000 and 6,000 years 
ago

• Relict tree stumps 
remain in locations such 
as Lake Tahoe

National Geographic Photo





Meko et al., 2017

Drought Periods Based on Reconstructed Streamflow at Lees Ferry
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California’s Water Year 2018

• Hot, dry, and on fire!
• New records set for wildfire damages, records 

already broken as Water Year 2019 began
• Water Year 2018 preceded by a Water Year 

2017 that was 2nd wettest on record (based on 
statewide runoff); BUT all except 2 years in the 
decade prior to 2017 were drought years….



Implications for Water Agency 
Planning

• Most Western water infrastructure designed based on 
short period of observed record, design criteria may 
not capture range of natural variability or 
anthropogenic climate change

• Plan for greater variability!
• Better observing and forecasting systems needed to 

support climate adaptation (e.g., high-elevation 
snowpack monitoring, developing skill in sub-seasonal 
to seasonal precipitation forecasting)

• Must prepare for previously unexpected impacts, e.g., 
wildfire



Improved Monitoring & Forecasting 
Needed



Wildfires Caused Significant CA Water 
Infrastructure Damage in WYs 2017-19




