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Presenta3on	  Overview	  

•  Extreme	  Events	  from	  an	  End-‐User	  Perspec3ve	  

•  Reac3ng	  to	  Extremes	  in	  Opera3ons	  

•  Water	  Mgmt.	  Planning	  Rela3ve	  to	  Extremes	  

•  Adap3ng	  to	  a	  Changing	  Climate	  



Extremes	  	  
•  Extremes	  result	  from	  an	  alignment	  of	  mul3ple	  
processes	  that	  interact	  with	  each	  other	  

•  The	  individual	  processes	  are	  important	  as	  well	  as	  the	  
interac3on	  of	  the	  processes	  

•  The	  individual	  process	  has	  a	  rela3on	  to	  the	  	  
climate	  system	  that	  can	  change	  

•  The	  interac3ons	  have	  a	  rela3on	  to	  the	  climate	  system	  
that	  can	  change	  



Feather	  River	   American	  River	  

American	  River	   Feather	  River	  



Precipita3on/Temperature	  
	  Distribu3on	  Plot	  

-4

-3

-2

-1

0

1

2

3

4

-4 -3 -2 -1 0 1 2 3 4

St
an

da
rd

 V
ar

ia
te

 P
re

ci
pi

ta
tio

n

Standard Variate Temperature

1896-1930 1931-1960 1961-1990 1991-2007

Cold/Wet	  

Cold/Dry	   Hot/Dry	  

Hot/Wet	  
As	  distribu3on	  shiOs,	  
new	  extremes	  possible	  

Some	  extremes	  
are	  unique	  –	  need	  to	  
diagnose	  why	  

Climate	  system	  
plays	  a	  role	  in	  what	  
extremes	  are	  possible	  



End	  User	  Ac3vi3es	  

•  Opera3ons	  (More	  3me	  =	  More	  Op3ons)	  
– Lead	  Time	  
– Magnitude	  	  
– Loca3on	  
	  

•  Planning	  (SeVng	  Expecta3ons	  for	  Opera3ons)	  
– Capacity	  to	  Respond	  
– Response	  Timing	  and	  Scale	  
– Available	  Resources	  

	  



Tools	  of	  the	  Trade	  
•  Observa3ons	  	  
(right	  ones	  in	  right	  places	  at	  right	  3mes?)	  

•  Forecast	  and	  Planning	  Models	  	  
(right	  processes	  captured	  at	  correct	  scale?)	  

•  Historical	  Data	  (frame	  of	  reference)	  
•  Future	  Projec3on	  Data	  (what	  to	  an3cipate)	  
•  Decision	  Support	  Tools	  	  
(Making	  informa3on	  usable	  in	  opera3ons)	  

•  Knowledge	  and	  Experience	  



Extremes	  and	  Opera3ons	  

•  Inherent	  Skep3cism	  at	  Long	  Lead	  Times	  

•  Recogni3on	  Time	  Key	  to	  Response	  	  
(1997	  Flood	  or	  2008	  Dry	  Spring	  or	  WY1924)	  

•  Test	  Boundaries	  of	  Capabili3es	  	  
(Most	  tools	  and	  procedures	  are	  not	  	  
built	  for	  extremes)	  



Planning	  for	  Extremes	  

•  Historical	  Record	  –	  Don’t	  Ignore	  It	  

•  Future	  Projec3ons	  –	  What,	  How,	  When	  

•  Thresholds	  and	  Consequences	  Important	  

•  Investment	  Timeline	  and	  Economics	  vs.	  
More	  Time	  More	  Op3ons	  

•  Worst	  Case	  Scenarios	  



Given	  this	  
history	  

How	  to	  	  
an3cipate,	  plan	  
and	  operate	  to	  

this	  

American	  River	  Feather	  River	  

Feather	  River	  American	  River	  



Extremes	  To	  Do	  List	  

•  Develop	  observing	  system	  elements	  that	  can	  
track	  processes	  and	  change	  

•  Iden3fy	  and	  gain	  understanding	  of	  processes	  
that	  line	  up	  to	  create	  extremes	  and	  their	  
interac3ons	  

•  Iden3fy	  evolu3on	  of	  processes	  and	  their	  
interac3ons	  as	  climate	  changes	  



Extremes	  To	  Do	  List	  

•  Develop	  opera3ons	  support	  tools	  to	  facilitate	  
iden3fica3on	  of	  extreme	  condi3ons	  
– Lead	  3me	  

– Loca3on	  
– Magnitude	  

•  Develop	  planning	  support	  tools	  to	  facilitate	  
descrip3on	  of	  extremes	  and	  their	  role	  in	  
various	  planning	  ac3vi3es	  

•  Understand	  system	  thresholds	  and	  their	  role	  



Extremes	  To	  Do	  List	  

•  Develop	  public	  outreach	  products	  to	  educate	  
public	  about	  dynamic	  weather	  and	  climate	  
systems	  and	  their	  rela3on	  to	  risk	  of	  an	  
extreme	  event	  

•  Redefine	  risk	  in	  terms	  of	  processes	  and	  their	  
interac3ons	  –	  this	  risk	  will	  be	  dynamic	  and	  will	  
change	  as	  condi3ons	  change	  

•  Develop	  methodologies	  to	  u3lize	  dynamic	  risk	  



Ques3ons?	  

Email:	  manderso@water.ca.gov	  


