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Extreme climate events 

Index Weather  Station  
Data 

Climate Model Data 
BCCA, 19 CMIP5 GCMs, 

RCP45 and RCP 85 

Daymet 
1980 – 2014 
1-km, daily 

Maurer 
1949 – 2010 

12-km, daily 

BCCA,  
1950 - 2000 

12-km, daily 

BCCA,  
2006 - 2100 

12-km, daily 

BIOCLIM, annually Done Done Done Done 

CLIMDEX ETCCDI Done Done Done Done 

Monthly and 
seasonal summaries Done Done Done Done 

SPI Done Done Done Done 

STI Done Done Done Done 

SPEI Not planned Done Done Done 

False springs Not planned Done Done Done 
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Bird population responses 

•  Bayesian Hierarchical Modeling with INLA 

•  Modeling a 20-year climate extreme  
versus the median year 

𝑙𝑜𝑔(𝜆↓𝑖,𝑡 )= 𝑅↓𝑖 + 𝜔↓𝑖,𝑡 + 𝐼↓𝑖,𝑡 𝜂+ 𝛿↓𝑖,𝑡 +(1𝜆↓𝑖,𝑡−1 +𝑁(0, 𝜎↓𝑖↑2 ))
+𝑉+𝜌∑𝑖≠𝑗↑▒𝑤↓𝑖,𝑗 ( 𝑣↓𝑖 −𝑉)  
 



Bird population responses 

Species	 Local  
SPEI 

Range-wide 
SPEI 

Dec-May  
La Niña 

Dec-May  
El Niño 

Northern Cardinal	 1.1	 1.1	 -0.2	 0.2	

Ruffed Grouse	 -0.5	 -6.8	 5.2	 -2.9	

Rose-Breasted Grosbeak	 1.5	 1.2	 -1.3	 0.9	

Indigo Bunting	 -0.1	 0.3	 0	 0	

Grasshopper Sparrow	 -4.3	 5.3	 0.6	 -0.6	

Lark Sparrow	 3.3	 6.2	 2.5	 -2.6	

Dickcissel	 -15.9	 23.6	 5.7	 -4.1	
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Dickcissel Rangewide SPEI 



Bird population responses 

Grasshopper Sparrow RW-SPEI 
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Dickcissel ENSO 



Bird population responses 

Grasshopper Sparrow ENSO 
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•  25	managers	and	scien.sts	a0ended	the	workshop	
•  USFWS	is	using	training	to	translate	results	of	our	NASA-
funded	work	into	short	stories 		
–  How	extreme	weather	may	affect	N	Wildlife	Refuge	System	
–  External	Affairs	staff	using	stories	in	public	outreach	

This	spurred	USFWS	to	host	second	workshop	in	Fort	Collins		
with	focus	on	providing	more	stories		
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Thank you! 





Bird population responses 

Grasshopper Sparrow L-SPEI 



Bird population responses 

Dickcissel Local SPEI 


