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CPP: 
Statewide phenological monitoring program 

to track the effects of local climate and 
climate change on the seasonal cycles of wild 

plant species 

www.usanpn.org/cpp	  
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Scien&fic	  goals:	  

Establish	  a	  phenological	  monitoring	  
network	  in	  7	  pilot	  parks	  (and	  at	  UC	  
Reserves,	  botanic	  gardens,	  etc.)	  using	  
standardized	  protocols	  	  

Cover	  a	  large	  geographic	  area	  	  

Sample	  across	  environmental	  gradients	  	  

Assess	  the	  effects	  of	  climaEc	  condiEons	  
on	  	  the	  seasonal	  cycles	  of	  California	  taxa	  
to	  predict	  responses	  to	  future	  climate	  
change	  
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Public	  service:	  

Guide	  resource	  management	  decisions	  

Educate	  park	  visitors	  

Prepare	  the	  public	  to	  observe	  and	  to	  
interpret	  changes	  in	  the	  landscape	  

Engage	  ciEzen	  scienEsts	  in	  genuine	  
research	  



5	  

www.usanpn.org/cpp	  



•  30	  species	  monitored	  in	  7	  na5onal	  parks	  
•  8	  species	  monitored	  in	  mul5ple	  parks	  
•  >	  950	  tagged	  monitored	  individuals	  
•  >	  763,000	  observa5on	  records	  (2011-‐2014)	  

– CPP	  observa5ons	  account	  for	  ~20%	  of	  observa5ons	  
submiIed	  to	  the	  USA-‐NPN	  database	  from	  2010-‐2014	  

– With	  three	  years	  of	  data,	  can	  detect	  associa5ons	  
between	  phenological	  onset	  dates	  and	  seasonal	  
rainfall	  and	  monthly	  minimum	  temperature.	  

Vital	  stats	  in	  a	  nutshell	  
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The	  California	  Phenology	  Project:	  7	  pilot	  parks	  

CPP in the 
National 
Parks 

NPS	  heroes:	  
Angie	  Evenden	  
Stassia	  Samuels	  
Allison	  Forestal	  
Will	  Elder	  
Fernando	  Villalba	  
Sylvia	  Haultain	  
Denise	  Robertson	  
Christy	  Brigham	  
Josh	  Hoines	  

Seasonal	  interns,	  
contractors	  and	  

volunteers	  



CPP	  species	  profiles:	  Coyotebrush	  
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Download	  from	  the	  
CPP	  website:	  

www.usanpn.org/cpp	  
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Using	  NPN	  datasheets	  

Baccharis pilularis 
Coyotebrush 

Download	  from	  the	  CPP	  
website:	  

www.usanpn.org/cpp	  
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How	  do	  local	  condiEons	  (monthly	  temperature	  and	  
rainfall)	  preceding	  leafing	  and	  flowering	  affect	  the	  

onset	  date	  (DOY)	  of	  these	  phenophases?	  
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Example:	  Effects	  of	  May	  temperature	  on	  the	  onset	  
of	  late	  summer	  flowering	  of	  coyotebrush	  
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Baccharis	  pilularis	  sites	  monitored	  by	  the	  CPP	  (2011-‐2013)	  

Redwood	  NP	  

Pepperwood	  
Preserve	  

Golden	  Gate	  

John	  Muir	  NHS	  

Rancho	  Marino	  NR	  

Santa	  Monica	  Mtns	  
NRA	  

Coal	  Oil	  Point	  



2012: Onset of Flower Buds & Flowers 
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Warmer May maximum 
temperatures delayed flowering 

R2 = 0.41 
y = 2.26x + 177.4 

p < 0.0010 
N=23 sites 

Baccharis	  pilularis:	  Across	  California,	  points	  are	  site	  means	  	  
(1-‐9	  plants/site).	  	  

	  
Climate	  data	  obtained	  from	  PRISM	  website:	  prismmap.nacse.org/nn/	  



CondiEons	  in	  different	  months	  may	  have	  different	  effects	  

DOY	  (Day	  of	  year	  of	  onset)	  =	  a	  (May	  Tmax)	  +	  b	  
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CondiEons	  in	  different	  months	  may	  have	  different	  effects	  

X1	  	  =	  Tmin	  (°C)	  	  (preceding	  January)	  

X2	  	  =	  Tmin	  (°C)	  	  (preceding	  February)	  

X3	  	  =	  Tmin	  (°C)	  	  (preceding	  March)	  

DOY	  (Day	  of	  year	  of	  onset)	  =	  a	  (May	  Tmax)	  +	  b	  

DOY	  =	  a1x1	  +	  a2x2	  +	  a3x3	  	  +	  a4x4	  	  +	  a5x5	  +	  a6x6	  	  	  	  

X4	  	  =	  PPT	  (mm)	  	  (preceding	  January)	  

X5	  	  =	  PPT	  (mm)	  (preceding	  February)	  

X6	  	  =	  PPT	  (mm)	  (preceding	  March)	  
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Effects	  of	  Jan-‐Feb-‐March	  temperature	  and	  rainfall	  
on	  the	  onset	  of	  late	  summer	  flowering	  
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Effects	  of	  Tmin	  &	  rainfall	  depend	  on	  the	  month:	  	  	  
sites	  and	  years	  (2011-‐2013)	  pooled	  

Tmin	  (°C)	  
(preceding	  March)	  
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Quercus lobata 
Valley Oak 

Brian	  Haggerty	  

Tracie	  Hall	  
Brian	  Haggerty	  

Brian	  Haggerty	  

Steven	  Ryan	  

KP Botany (Wikipedia) 
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Quercus	  lobata	  sites	  monitored	  by	  the	  CPP	  (2011-‐2013)	  

Santa	  Monica	  
Mtns.	  

Sedgwick	  Ranch	  
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Quercus	  lobata:	  Breaking	  Leaf	  Buds	  (R2	  =	  0.96)	  
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Effects	  of	  Tmin	  depends	  on	  the	  month;	  	  
High	  rainfall	  delays	  leaf	  bud	  break	  
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Effects	  of	  Tmin	  &	  rainfall	  on	  flowering	  Eme	  depend	  on	  the	  
month	  
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Quercus	  lobata:	  Flowers	  or	  Flower	  Buds	  (R2	  =	  0.97)	  
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Targeted	  Species:	  California	  buckwheat	  
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Eriogonum fasciculatum 
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E.	  fasciculatum	  sites	  monitored	  by	  the	  CPP	  (2011-‐2013)	  

Sedgwick	  Ranch	  

Santa	  Monica	  Mtns	  
NRA	  

Joshua	  Tree	  NP	  



Effects	  of	  Tmin	  &	  rainfall	  depend	  on	  the	  month	  
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Eriogonum	  fasciculatum:	  Flowers	  or	  flower	  buds	  (R2	  =	  0.74)	  



R2	  of	  mul5variate	  GLM	  
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Species	   Breaking	  
Leaf	  Buds	  

Young	  
Leaves	  

Flower	  
buds	  or	  
Flowers	  

Open	  
flowers	  

Pollen	  
Release	  

Fruit	  

Baccharis	  
pilularis	  

(Jan-‐Feb-‐Mar)	  
0.35	   0.32	   0.48	   0.32	  

Baccharis	  
pilularis	  

(Jun-‐Jul-‐Aug)	  
0.26	   0.27	   0.60	   0.38	  

Quercus	  lobata	  	  
(Dec-‐Jan-‐Feb)	   0.96	   0.97	   0.85	   0.87	  
Eriogonum	  
fasciculatum	  
(Dec-‐Jan-‐Feb)	  

0.48	   0.74	   0.52	   0.71	  



Qualita5ve	  Predic5ons	  
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Warmer	  winters	  	   Weger	  winters	  	  
	  


	  

Baccharis	  pilularis	   Earlier	  flowering	   ?	  

Quercus	  lobata	  
Later	  leaf-‐out	  
Later	  flowering	  

Later	  leaf-‐out	  
Later	  flowering	  

Eriogonum	  
fasciculatum	   ?	   Earlier	  flowering	  



Community-‐level	  
Conserva5on	  Implica5ons	  

Warmer	  winters	  	   Drier	  winters	  	  
	  


	  

Baccharis	  pilularis	   Earlier	  flowering	   ?	  

Quercus	  lobata	  
Later	  leaf-‐out	  
Later	  flowering	  

Earlier	  leaf-‐out	  
Earlier	  flowering	  

Eriogonum	  
fasciculatum	   ?	   Later	  flowering	  

27	  

	  Changes	  in	  the	  5ming	  of	  floral	  and	  vegeta5ve	  
resources	  



Summary	  
•  Effects	  of	  higher	  Tmin	  on	  DOY	  differ	  among	  winter	  
months,	  phenophases,	  and	  species	  

•  Effects	  of	  monthly	  rainfall	  on	  DOY	  are	  stronger	  than	  
Tmin	  but	  not	  necessarily	  more	  consistent	  

•  Mul5variate	  models	  can	  account	  for	  a	  very	  high	  
propor5on	  of	  the	  variance	  in	  spring	  phenology	  

•  The	  associa5ons	  between	  monthly	  condi5ons	  and	  the	  
onset	  of	  subsequent	  onset	  dates	  differ	  among	  
phenophases	  and	  species.	  

•  Species-‐specific	  responses	  could	  lead	  to	  a	  seasonal	  
thinning	  of	  floral	  resources	  

28	  
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www.usanpn.org/cpp	  

Thank	  also	  to:	  
	  
Dr.	  Liz	  MaIhews	  (UCSB)	  
Dr.	  Kathy	  Gerst	  (NPN)	  
Brian	  Haggerty	  (UCSB)	  
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p	  <	  0.0051	  

ns	   p	  <	  0.0052	  

Tmin (°C) 
(preceding Jan) 

Tmin (°C) 
(preceding Feb) 

Tmin (°C) 
(preceding March) 

Baccharis	  pilularis:	  Effects	  of	  Tmin	  differ	  between	  male	  and	  
female	  phenophases	  

Warm	  March	  condi5ons	  delay	  pollen	  release	  
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B.	  Fruit:	  R2	  =	  0.32	  

ns	  

Baccharis	  pilularis:	  Effects	  of	  Tmin	  differ	  between	  male	  and	  
female	  phenophases	  

Warm	  March	  condi5ons	  advance	  frui5ng	  



2012: Onset of Flower Buds & Flowers 2012: Onset of Open Flowers 
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Warmer May maximum 
temperatures delayed flowering 

R2 = 0.41 
y = 2.26x + 177.4 

p < 0.0010 
N=23 sites 

R2 = 0.67 
y = 4.77x + 162.4 

p < 0.0001 
N=18 sites 

Baccharis	  pilularis:	  Across	  California,	  points	  are	  site	  means	  (1-‐9	  plants/site).	  
Climate	  data	  obtained	  from	  PRISM	  website:	  prismmap.nacse.org/nn/	  

Sites include: Golden Gate NRA, Redwood NP, Santa Monica Mtns NRA 


