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There	
  will	
  be	
  explanatory	
  text	
  
alongside	
  each	
  plot.	
  

The	
  user	
  will	
  be	
  able	
  to	
  
customize	
  any	
  plot.	
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There	
  are	
  two	
  parts	
  to	
  coastal	
  ocean	
  temperatures,	
  local	
  and	
  basin-­‐scale	
  
	
  
Bakun	
  Cumulative	
  Upwelling	
  Index	
  at	
  45°N,	
  39°N	
  &	
  33°N	
  provides	
  local	
  influence	
  

Upwelling	
  is	
  really	
  important	
  for
	
   local	
  coastal	
  conditions
	
  and	
  three	
  factors	
  are	
  important:	
  
	
  
1) the	
  upwelling	
  start	
  date	
  
2) the	
  upwelling	
  strength,	
  
3) and	
  the	
  upwelling	
  duration.	
  

	
  
Upwelling	
  impacts	
  the	
  nutrient	
  
supply,	
  the	
  oxygen	
  concentation 
and	
  the	
  ocean	
  acidity.	
  
	
  
Note	
  that	
  the	
  scales	
  are	
  not	
  the	
  
same	
  for	
  the	
  three	
  areas,	
  off	
  WA/
OR,	
  north	
  of	
  San	
  Francisco,	
  and	
  
SoCal	
  bight.	
  	
  



	
  The	
  “basin-­‐scale”	
  indices	
  are	
  all	
  pointing	
  to	
  warmer,	
  less	
  productive	
  condition
sin	
  the	
  California	
  Current	
  System.	
  
	
  
That	
  said,	
  some	
  species	
  take	
  advantage	
  of	
  these	
  conditions.	
  

Positive	
  MEI	
  &	
  PDO	
  and	
  negative	
  NPGO	
  all	
  suggest	
  warmer	
  and	
  less	
   
productive	
  activity	
  in	
  the	
  CCS.	
  



Eastern	
  Pacific	
  sea	
  surface	
  temperatures	
  (SST)	
  were	
  (and	
  are)	
  anomalously	
  warm	
  in	
  2014-­‐2015	
  

The	
  Gulf	
  of	
  Alaska	
  and	
  the	
  ocean	
  off	
  Baja	
  California	
  were	
  >3°C	
  warmer	
  than	
  average	
  

	
   8	
  Conditions	
  along	
  the	
  equator	
  were	
  within	
  normal 
ranges,	
  warm	
  in	
  the	
  west	
  and	
  cooler	
  in	
  the	
  east.	
  

Niño3.4	
  
area	
  

Niño3.4:	
  region	
  used	
  to	
  define	
  El	
  Niño	
  state	
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2014/15 SST anomaly  

April 21, 2015 Newport Line NH20 

Trinidad Line TH02 

Monterey Bay 

CalCOFI 90 90 
It’s early to describe this spring’s upwelling, 
but the winter ocean was much warmer. 



The	
  majority	
  of	
  the	
  models	
  predict	
  El	
  Niño	
  conditions	
  continuing	
  until	
  winter	
  2016	
  



5 sites, 1982 – 2015 

39 sites, 1969 – 2015 

113 sites, 1968 – 2015 

33 sites, 1940 – 2015 

255 sites, 1913 – 2015 

April	
  1st	
  Snow	
  Water	
  Equivalent	
  at	
  
record	
  lows	
  in	
  every	
  basin	
  



How	
  do	
  these	
  anomalies	
  affect	
  us?	
  
(case	
  study:	
  salmon)	
  

Environmental	
  Drivers	
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How	
  do	
  these	
  anomalies	
  affect	
  us?	
  
(case	
  study:	
  salmon)	
  

Ecological	
  Interactions	
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How	
  do	
  these	
  anomalies	
  affect	
  us?	
  
(case	
  study:	
  salmon)	
  

Human	
  Activities	
  

Salmon of natural and hatchery origins support commercial, recreational 
and subsistence fisheries. They provide many services related to Human 
Wellbeing, including longstanding cultural practices among Native 
Americans. Habitat dependencies, especially in freshwater, result in 
interactions and possible conflicts with many activities, including water 
diversions, hydropower, and diverse land uses. Natural salmon 
populations may compete with hatchery populations. 
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Ecological	
   
Interactions	
  

Human	
   
Activities	
  

Environmental	
  
Drivers	
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How	
  do	
  these	
  anomalies	
  affect	
  us?	
  
(case	
  study:	
  salmon)	
  

It’s	
  necessary	
  to	
  examine	
  
all	
  aspects	
  of	
  the	
  
ecosystem	
  to	
  determine	
  
the	
  impact	
  on	
  the	
  salmon	
  
and	
  humans.	
  



In	
  the	
  2013	
  report	
  
HABs	
  were	
  listed	
  as	
  
a	
  new	
  biological	
  
concern.	
  	
  
	
  
That	
  concern	
  is	
  
real.	
  



Continued	
  (real	
   
time)	
  monitoring	
  is	
  
critical	
  for	
  tracking	
   
variability	
  and	
   
climate	
  change.	
  



Indicators	
  in	
  the	
  2013	
  report	
  

• Ocean	
  Acidification	
   • Sacramento	
  Fall	
  run	
  
• Depth	
  of	
  the	
  O2	
  minimum	
   Chinook	
  Salmon	
  

zone	
   Abundance	
  
• Snow-­‐water	
  content	
   • Cassin’s	
  Auklet	
  Breeding	
  
• Success	
  Coastal	
  ocean	
  

temperature	
   • 	
  Shearwater	
  and	
  Auklet 
populations	
  of	
  So	
  Cal	
  • Upwelling	
  systems	
  

• •Basin	
  scale	
  indices	
   Sea	
  Lion	
  pup	
  mortality	
  

• •Copepod	
  populations	
   An	
  IEA	
  approach	
  

• Forage	
  fish	
  
• HABS	
  	
  



Questions?	
  

Rosy	
  rockfish,	
  corals,	
  sponges	
  and	
  anemones	
  on	
  
Cordell	
  Bank.	
  (Rick	
  Starr,	
  NOAA)	
  

Commercial	
  albacore	
  fishing	
  off	
  
Oregon.	
  (Helena	
  Aryafar,	
  NOAA)	
  

Emaciated	
  California	
  sea	
  lion	
  pup,	
  San	
  
Nicolas	
  Island,	
  early	
  2015	
  (photo:	
  Sharon	
  

Melin,	
  NOAA)	
  
Sea	
  surface	
  temperature	
  anomalies,	
  Sept.	
  1,	
  
2014	
  (NOAA	
  National	
  Climate	
  Data	
  Center)	
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